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L.R4Z�X(YIGKP�R9SWH�¨9GKL�÷ � w`v*_�GKSWFpL�¨9GIP(_âSWT�P�R�L	\4YKGIR���SQF4P�H�P=HQP(OQ¨9GKX�P�H`SWT�\&P=X�L	YKYKP�Z�L.X�O�T	H�HAYKL	R��	[4L.�	P�HAL	R4Z
N4YKL	SQV�T	O���H�xb£y¤ôL.R4Z¢x ��eAEuL	O�P�OQP(YIL.SWP�Zyv�P(L	X«F§\&P�GKR4��SWT�H�T	��P�P�f9SWP(R*S�Z4P(HQGK�	R4P(ZiSQTt_`T	O�ª�_AP(YIY<_�GKSWF
SQF4P�T.SWF4P(O�x Ñ R�T.OQZ4P(O�SQT�V�L	X(GIYKGKSWL	SQP�SQF4P�_�O�GKSWGKR4��T.V<_AP(\§HQP(OQ¨9GKX�P(H�v4L�V�O�L	��P�_`T	O�ª�F4L.H�\&P�P(R�Z4P(¨	P(YIT.N�P(Z
SQF4L	S`L	YKYIT"_�HAL�R9[4��\�P(O`T.VUYIL.R4�	[�L	�	P(HdSQT�_`T	O�ª�SQT	�	P(SWF4P(OA\9r�X�T.��N4GIYKGKR4��SQF4P��ÞL.YIY&Z4T"_�R�SQT�L�X�T.����T.R
GKR9SWP�O���P�Z4GKL	SQP]YIL.R4�	[�L	�	P9x.��O��	[4L.\4YIr9v*÷ � w¡o P�\mH�P�O�¨9GIX(P�H�L	O�P=YIGKª	P(YIrtSWT�O�P�¨.T	YK[4SWGKT	R4GK²�P�SWF�P]_AL"r�[�HQP(OQH
GKR9SWP�O�L	X(S�_�GKSWF¬L.N4N4YKGIX(L	SWGKT	R�H�v�_�GKSWF¬L	N4N�YIGKX�L.SWGKT	R4H=\&P�GKR4��GIR9¨	T.ª	P(Z�L	X(OQT.HQH�SWF�P Ñ R9SQP�O�R4P�S�x&E�F*[�H�v<£y¤ôGKH
L.RtGK��N�T.OQSQL	R9S�YIL.R4�	[�L	�	P9x
ECO�L	R�HQYKL	SQGIR4�tcdO�T	YKT	�tSWT�£y¤ôN4O�T"¨9GIZ4P(H=Lt��P�L.R4H]T	Vd[4HQGKR4��cdO�T	YKT	�t_�GISQF4GKRiSQF4P�x ��edE ± OQL.��P�_`T	O�ªUv

L.H�cAOQT.YIT.��X�L.RiSQF4P�R \&P�SQOQL.R4H�YIL.SWP�Z�°4OQH�S=SWT¡£y¤ôL	R�ZiSQF4P�R SWTpSWF4P§x ��eAE Ñ R9SWP(OQ��P�Z�GIL.SWP�wML	R��	[4L.�	P*v
� ^ Ñ w`x�E�F4GKH�P(R4L	\4YKP�H�[4H=SWTpSWL.ª	P�L.Z4¨�L	R9SWL.�	P�T	V<SWF�P�X(YIT.HQP�OQP(YIL.SWGKT	R4H�F4GKN§\�P(S/_AP(P�RÕ£y¤æL.R4Z¢x ��eAE�GIR
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L�_`L"r�SWF4L.S�_AT.[4YKZtR4T.S�\�P]N&T	H�HQGK\4YKP]GIVWv�V�T	O�P�f9L.��N�YIP9v*_AP][4H�P�Z Ç ��ÈucdO�T	YKT	��SQT�SWO�L	R4H�YIL.SWP=cdO�T	YKT	��SWT
� ^ Ñ w¡¨*GKL§£�x
�æV�[4R4X(SWGKT	R4L.Y�YIT.�	GKXpYKL	R��	[4L.�	P*vCX(L	YKYIP(Z � P(OQX([4O�r�D h.j v h �	v h	h {/vbGKH�L"¨6L.GIYKL	\�YIPpV�T	O�[4H�P�_�GISQFãx ��edE�x

� P(OQX([4O�r*v�Z4P�H�N4GKSWPÔ\&P�GKR4� OQP(��GKR4GKHQX(P�R9S T	V�cAOQT.YIT.�&v�GIH¡L V�[4YKYIruZ4P�X(YIL.OQL.SWGK¨	P¦YKL	R��	[4L.�	P*x�E�F9[4H"v�SWF4P
Z4P(¨	P(YIT.N�P(OQH<T.V � P(OQX([4O�r�Z4GKZ�R4T	S<F4L"¨.P�SWT]Z4P(L	Y4_�GKSWF�GKHQH�[4P�HdL	O�GIH�GIR���V�O�T	�uSWF4P�[�HQP�T.V�cAOQT.YIT.��X([4SWH"x�E�F4P
\4L.HQGKX`HQr9R9SWL.f]T	V � P�O�X�[4O�r]GIH<H�GK��GKYKL	O<SWT�SWF�L	S<T	V�cdO�T	YKT	�:v«_�GKSWF�L	Z4Z�P�Z�R4T	SQL	SWGKT	R�V�T	O<��T9Z4P�Z4P�X(YIL.OQL.SWGKT	R4H
L.R4ZqV�[4R4X(SWGKT	RâZ4P(X�YKL	O�L	SQGIT.R4H�x<¥`P(X�L.[4HQP � P�O�X�[4O�r¦GKH�Z4P(X�YKL	O�L	SQGI¨.P*v Ñ�� ßðF�L	H�SQT�\�PiN4O�T	�	O�L	����P�ZÔ\9r
N4L.HQH�GKR4�=L]¨6L.OQGKL	\�YIP�L	O�T	[�R4Z�SQF4L	SdOQP(N4OQP(HQP(R9SWH<SWF�P�X�[4O�OQP(R9S�õÉH�SWL	SQP�ö:x Ñ R���L.R*r�X�L.HQP(H�v6GKS�X�L.R�\�P�Z�GI�X�[�YIS
T.O`SQP�Z4GKT	[�H�SWT�SWO�L	R4H�YKL	SWP=P(f*GKH�SWGKR4��cdO�T	YKT	��L.N4N4YKGIX(L	SQGIT.R4H�SWT � P�O�X�[�OQr9x	E�F�GIH�GKH�\&P�X�L.[4H�P � P(OQX([4O�r�Z4T9P�H
R4T.SAH�[4N4N&T	O�SdV�L.GIYK[4O�P�Z�OQGK¨	P(R�YIT9T.N4H�v	[4H�P�O�Z4P(°4R4P�ZtT	N&P�O�L	SQT	O�HdT	O`Z4GK��P(OQP(R4X�P�YIGKH�SWH��	L.R4Z�SQF4P�HQ[4N�N�T.OQS`V�T	O
X([4SWH�L.R4Z Ñ�� ßqGKH�Z4GK��P(OQP(R9S�V�OQT.�èSWF4L.S�T	VycdO�T	YKT	�:x®E�F4P(HQP=GKHQH�[4P(H�L	O�P�Z�P�L	YKS�_�GKSWF�GIR���P(V�P�O�P�R4X(P�D h.k {çx
��R4T.SWF4P(O=_AL"rmGKRi_�F�GIX«FicdO�T	YKT	��X(T	[4YKZ�\&P�[4H�P�Z _�GISQF4GIR SWF�Pmx ��eAEuV�O�L	��P�_`T	O�ª�GIH=\9r§SQOQL.R4HQYKL	SQGIR��

cAOQT.YIT.�]Z4GIO�P�X(SWYKr�SWT � ^ Ñ w`x.Ø�T"_`P�¨.P�O"v�GKVJ_AP�SWO�L	R4H�YKL	SWP�SWF4O�T	[4�.Fi£y¤§v®SQF4P�£y¤ X(T	��N4GKYIP(OA_�GKYKY&Z�T���[�X«F
T.VySQF4P�T.N4SWGK��GI²(L	SWGKT	R�V�T.O�[4H"v9L	R�ZmV�P�_ YIL.R4�	[�L	�	P(H�v*GKVbL	R9r*v4L	O�P=GIRmL�\&P�SQSWP(O�N&T	H�GISQGIT.RmSWT�N4O�T9Z4[4X�P�_AP(YIY
T.N4SWGK��GI²(P�Z � ^ Ñ wÔX�T9Z4P�SWF4L.RÔ£y¤§x&E�F4GKH]N4O�T"¨9GIZ4P(H�L�H�SWO�T	R4�tGIR�X�P�R9SQGI¨.P�V�T.O]�	P�R�P�O�L	SWGKR4�tX�T9Z4P�SWF4L.S�GKH
L.H�X�YKT	H�P�L	H�N&T	H�HQGK\4YKP�SWTmX(T*Z�P�_�OQGKSWSQP�R¡\9r�N4O�T	�.OQL.����P(OQH! ¢SWF4Pm£y¤�X(T	��N4GKYIP(O�HQF�T	[4YKZ¬\�P�\&P�SQSWP(O�L	S
T.N4SWGK��GI²(GIR4��SQF4GIH�X�T9Z4P]SWF�L	RpL	S�T	N�SWGK��GK²�GKR4����L	X«F4GKR4P(¯��.P�R4P(OQL.SWP�ZtX�T9Z4P=SWF�L	S�GKH�YIP(HQH�GKZ4GKT	��L	SQGIX9x
oiP�Z4P�¨.P�YKT	N&P�Z�cA¤æD h Ê	{�\9r�N�T.OQSQGIR4��L	R4Z�P(f*SQP�R4Z�GIR4��SWF4P�cdO�T	YKT	�=SWT n L"¨�L]SQOQL.R4HQYKL	SQT	O"v�cdO�T	YKT	��£yL.V�ÌP*x

o P§V�T	[�R4ZqSWF4L.S�SWF4P(OQP�_AL.H�HQX(T	N&PmV�T	O�GKR9SWP�O�P�H�SWGKR4�¡_`T	O�ª�T	RÔGK��N4YIP(��P�R9SWGKR4��V�T.O�cd¤ÖHQT.��PpT.V=SWF4P
��L	R9r�P�f9GKHQSQGIR��tP(f*SQP�R4H�GKT	R4H�T	V�cAOQT.YIT.�&x Ñ R�N4L.OQSQGIX([4YIL.O�GKS�GIH=[4H�P�V�[4YbSQTtL.Z4Z�H�[4N4N&T	O�S�V�T.O�X(T	R4X([4O�OQP(R4X�r
\9r�SWL	ª9GKR4��L.Z4¨�L	R9SWL.�	P�T	V:SQF4P���[4YISQGI¯ÉSWF�OQP(L	Z4GKR4��X(T	R4H�SWO�[4X�SQHdSQF4L	S�£y¤ H�F4L	O�P�Hd_�GISQF n L"¨�L:x � T	H�SdcAOQT.YIT.�
GK��N4YIP(��P�R9SWL.SWGKT	R4H�L.OQPp\4[4GKYIS�T.RÕYKL	R4�.[4L	�.P�H�SWF4L.S�Z4T¬R4T	S�F4L"¨.P�L	H��.T9T*ZÕHQ[�N4N�T.OQS�V�T.O�X(T	R4X([4O�OQP(R4X�r
L.H�£y¤mx Ñ R¢L.Z4Z4GKR4�¡L¬V�T	O�� T	V�X�T.R4X�[�OQO�P�R4X(r¡SWT¡cA¤ _`Pp_�GKH�F4P�ZÔSWT¬X«F4T9T.HQP�L¬Z4P�H�GK�	RÔSWF4L.S�_AT.[4YKZ
V�T9X�[�H�T	R�GKR*SQP�O�T	N&P�O�L	SQGIT.R�_�GKSWF�£y¤§x Ñ R�Z4P(HQGK�	R4GKR4�]T.[4O<YIL.R4�	[�L	�	P�V�P(L	SW[�OQP(H�v�_`P�Z4O�P�_¢GIR4H�N4GKOQL.SWGKT	R�V�O�T	�
P(f*GKH�SWGKR4��X(T	R4X([4O�OQP(R*SA¨	P(OQH�GIT.R4HdT.VJcdO�T	YKT	�:v"H�[4X«F�L.H#"�P(YISQL	cdO�T	YKT	�pD h Ë®{:L	R4Z ± £yc�D h Í®{çx*o P�_AL.R*SQP�ZtSWF4P
X(T	R4X([4OQO�P�R�X�r�SQT�\&P�P(f*N�YIGKX�GKS6v�_�GKSWF§SQF4P�N�OQT.�	O�L	����P�O�P�f9N4YKGKX�GKSWYKrpH�SWL.SWGKR4��GKR§SQF4P�cAOQT.YIT.��HQT.[4OQX(P�X�T9Z4P
_�F4P(OQP�GKS`GKH�SWT�\&P�[4H�P�Zyx Ñ Rt�.P�R4P(OQL.Y�_`P�Z�GIZpR4T	S`_`L	R9SASQT�L	Z4ZtV�P�L	SQ[4O�P�H�GIRpH�[4X«F�L�_AL"r�L.H`SQT���L.ª	P�GIS
Z4GK�X�[4YKS�V�T	O�N�OQT.�	O�L	����P�O�HA_�GKSWF�P�f9N&P�O�GIP(R4X�P]T.V�×W[4H�S�SWF�P]X�T	O�P=T	VCcdO�T	YKT	��SWT�[4H�P]cd¤§x
oiP�_`L	R9SWP(Z�R4T�R�T	R4¯ÉX�T.R4X�[4O�O�P�R9S<cd¤ÞcAOQT.YIT.�]N4OQT.�	O�L	�äSWT�\�P�\4O�T	ª	P(RCv"N�OQT"¨9GKZ4P�Z�SQF4L	S`GIS`F4L.N4N�P(R4P�Z

R4T.S§SWTq[�HQP�N�OQP(Z4GIX(L	SQP¡R4L	��P�H�SWF4L.S§_AP(OQP¬SQTâ\�P¦�	GK¨	P�R R4P(_ ��P(L	R4GKR4�&x Ñ R�L	Z4Z4GKSWGKT	R�_`P¡_`L	R9SWP(Z
N4O�T	�.OQL.����GKR4�¡��[4YISQGI¯ÉSWF�OQP(L	Z4P(ZâT	N&P�O�L	SQGIT.R4HtSQTÞõçV�P�P�Y�YKGIª.P�ö¦N�OQT.�	O�L	����GIR4�¡GKR�cAOQT.YIT.�&x ± GKR4L	YKYKr*vA_AP
H�T	[4�.F9S�L���T9Z4P(YCSQF4L	S�_AT.[4YKZ§R4L	SQ[4O�L	YKYIr�L	R�Z§P��X�GKP�R9SQYIr�GKR*SQP��.OQL.SWP�_�GKSWFiSWF4Pm£y¤ÓSWF4O�P�L.Z4GKR4����T9Z4P�Y/x
E�F4L.S�GIH"v*_`P�_`L	R9SQP�ZpX�YKP�L	RpGKR*SQP��.OQL.SWGKT	RpT	RpSWF4P�£y¤øHQGKZ4P=L	H�_`P�YKYJL	H�SQF4P=cdO�T	YKT	��HQGKZ4P9x
oiPtL	X«F4GKP�¨.P�Z¡SQF4GIH�\9r¬L	Z4Z4GKR4�§SQT�cA¤ H�P�¨.P�O�L	Y�R�P�_Þ\4[4GKYKSW¯ÉGIRÕN4OQP(Z4GKX�L	SQP�H"vU_�GKSWF4T.[4S�X«F�L	R4�.GIR4��SWF4P

cAOQT.YIT.��HQr9R9SWL.fJx4E�F4P(HQP�N4O�P�Z�GIX(L	SWP(H�L.N4N4O�T"f9GI��L	SQP�YKr���L.SWX«FiSWF4P�V�L	X(GIYKGISQGIP(H]V�T	O=X�T.R4X�[�OQO�P�R4X(rtV�T.[4R4Z GIR
£y¤%$&SWF�L	S=GIH]X(OQP(L	SQGIR4�tLtSQF4O�P�L	Zyv&YIT9X«ª9GIR��tL.R4Z���T	O�P�HQT.N4F4GKHQSQGIX(L	SWP(Z�V�[4R�X�SWGKT	R�H]T	Vd��T.R4GISQT	O�H=HQ[4X«FiL	H
_`L	GKSWGKR4��L	R4ZpN4[4YKH�GIR4�:x9cd[�YIH�GIR���GKH�SWF�P�£y¤ðSWP(OQ�ðV�T	O�R4T.SWGK°4X�L.SWGKT	RCx
oiP�O�P�SQL	GKR4P�Z LtcAOQT.YIT.��V�P(P�Y<SWT�SQF4P�H�P�V�P�L	SQ[4O�P�H=\9rm[4HQGKR4��H�F4L	O�P�Zi¨6L.OQGKL	\�YIP(H�L.H]��P(HQH�L	�.P�X«F4L.R4R4P(YIH

L.R4Zt[�R4GI°�X�L	SQGIT.R�L	H�L���P�L	R�H�T	VyHQP(R4Z4GKR4����P(HQH�L	�.P�H"v.L	H�_�GKSWF�T	SQF4P�O�X(T	R4X([4OQO�P�R9S`V�T	O���H�T	VycdO�T	YKT	�&x
oiP�L	YKH�T�L	YKYIT"_�GKR9SWP(OQL.X�SWGKT	Rm\&P�S/_`P�P(R�SQF4OQP(L	Z4H�\9r�N4OQT"¨9GKZ4GKR4��L��.YIT.\4L	YyZ4L.SWL	\�L	H�P�SWF4L.S�L.YIYySWF�OQP(L	Z4H

L.OQP�L	\4YKP�SQT�O�P�L.Z�L.R4Z���T9Z4GKV�r*v*_�F4GKYIP�H�SWGKYIYUL.HQH�T9X�GKL	SWGKR4��_�GISQFtP(L	X«F�SQF4OQP(L	ZtL�YKT9X�L	Y:Z4L.SWL.\4L	H�P�L.YIYKT"_�GIR��
GKS�SWT���L	R4GKN4[4YKL	SQP]Z4L	SQL�GI��N&P�O�L	SWGK¨	P(YIr�_�GISQF4T	[4S�GKR9SWP(OQV�P(OQP(R4X�P=V�O�T	�èT.SWF4P(O�SWF4O�P�L.Z4H�x
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Ø�L"¨9GKR4�=Z4T	R4P�SWF4GKH�v"GIS�GKH�N&T	H�HQGK\4YKP�V�T	O���[4YKSWGKN4YIP�cd¤ SWF4O�P�L.Z4H<L	R4Z���[4YISQGIN�YIP�£y¤ SWF�OQP(L	Z4H�SQT]GIR9SQP�O�L	X�S
_�GKSWF�P(L	X«F�T	SQF4P�O"x Ñ R�N4L	O�SWGKX�[4YKL	OdLt£y¤ SWF4O�P�L.Z���L"r�GIR9SQP�O�L	X�Sd_�GISQF�L�cd¤ SWF�OQP(L	Z�_�F4GKYIP�GISdGIH`OQ[�R4R4GKR4�&v
O�L	SQF4P�O�SWF�L	R�F4L"¨9GIR���SQT�_AL.GIS�V�T	O�GKS�SWT�H�[4X(X�P�P(ZtT.O�SWT�V�L	GKY/x
oiP�Z4GKHQX([4H�HAS/_`T�X(L	H�P�HQSQ[4Z4GKP�H"v.\�T.SWF�T.VJ_�F4GKX«F�L	O�P�cA¤ GI��N4YKP���P�R9SQL	SWGKT	R�HAT.VJHQT.V�S/_AL.OQP�P�R4�.GIR4P(P�O�GIR��

SQT*T.YIH"x*E�F4P=°4O�HQS�GKH�L�SWT9T	YUV�T.O�Ý9[4P�O�r9GIR4��SQF4P=X�T	R9SQP�R9SWH�T.VCL.RtT.\9×WP�X(SW¯ÉT	O�GIP(R*SQP�ZtYIGK\4O�L	O�r*x.E�F4P]H�P�X�T.R4Z�GKH
L�SWT9T.YUV�T	O�¨9GKP�_�GKR4��L	RpT	\9×WP(X�SW¯ÉT	O�GKP�R9SWP(Z�X�YKL	H�H�F4GKP�O�L	O�X«F9r*x

�'&��)(�}�~m}�~+*,( ���-(t~+.0/1(=����� ��� �3254����-687]���-/d�'* �3(-4:9
cAOQT.YIT.��£yL.V�ÌP�GIHAL]N4O�T	�	O�L	�uZ4P�¨.P�YKT	N&P�Z�\9r � [�SWH�[4R4T	O�G4¥�L	R9\4L.OQL=L.R4Z���L	T"r9[4ª9G4EyL	��[4O�L&x�cA¤uGKHd\4L.HQP(Z
T.R�¨.P�O�HQGKT	R j x Ê:x Ê:v(_�F4GIX«F�_`L	HbOQP(YIP(L	H�P�Z�GIR§�«Ð.Ð	Ð:x�^4GKR4X(P`SQF4P�_`T	O�ª�Z�P�H�X�O�GI\&P�Z�GIR�SQF4GIH<N�L	N&P�O<_`L	HbX�L.OQO�GIP(Z
T.[4S6v�¨	P(OQH�GIT.R j x Í&xK�=F4L.H�\&P�P(R�O�P�YKP�L	H�P�Zyv�_�F4GKX«F§GKR4X�YK[4Z4P(H�H�[4N4N&T	O�S�V�T.O���[4YISQGISQF4O�P�L	Z�GIR4�tT	V<LtZ4GI�&P�O�P�R9S
R4L.SW[4O�P�SQTiT.[4O�H�xMcdO�T	YKT	�Õ£yL.V�ÌP�SQOQL.R4HQYKL	SQP�H�L�YKGIR�P�L	O�YKT	�.GIXtP�f9SWP(R4HQGKT	R¦T	V�cAOQT.YIT.�&v:X(L	YKYIP(Z¦wMwCcdvJ¨9GKLiL
YKGIR�P�L	O`YKT	�	GKX�P(f*SQP�R4H�GKT	R�T.VJSWF4P�o§� � v.R4L	��P�YKr�SWF4P�wMwCcU� � D h Î«{çv.SWT n L"¨�L:x"E�F4P�YIGKR4P(L	OdYKT	�.GIX�V�P�L.SW[4O�P�H
SQF4L	S=cd¤�F4L	H=GKR4F4P�O�GKSWP�Z V�O�T	�æcdO�T	YKT	�¬£yL	V�ÌP�L	O�P�Z�P�SWL.GIYKP�Z _�GKSWF P�f9L	��N4YKP�H=GKRiSQF4P�N4L	N&P�O"v&��P�V�P(OQP(R4X�P
D h Ï®{/x ± T	O���T	O�P=GIR4V�T.OQ��L.SWGKT	RpT	RpYIGKR4P�L.O�YIT.�	GKX*v.H�P�P]��P(V�P�O�P�R4X(P�H�D h Ð�v k.j {/x
± T.O���T.OQPtGIR4V�T.OQ��L.SWGKT	R¦T.R¦SQF4P�o§� � l o L	O�OQP(R¦��\4HQSQOQL.X�S � L	X«F�GIR4P9zWvCL HQSQL	R4Z4L.OQZÕX�T.��N�GIYKL	SQGIT.R

H�SWO�L	SQP��	r�V�T.O�cdO�T	YKT	�&v®HQP(P=��P�V�P(OQP(R4X�P(H]D k �	v k	h v k.k {çx ± T	O���T	O�P�GKR4V�T.OQ��L	SQGIT.RtT.R�SQF4P=cdO�T	YKT	��YKL	R��	[4L.�	P*v
H�P�P=��P(V�P�O�P�R4X(P�D k Ê.{çx
cdO�T	YKT	� £yL	V�ÌP GIHmL.R©P(f9SWP�R�HQGKT	R©T	V�×WcAOQT.YIT.� D k Ë	{çv`_�F4GKX«FÆ[4HQP(HmLÕX(T	R9SWGKR9[4L	SQGIT.R©N�L	H�HQGKR4�¢HQS/r9YKPiT.V

X(T	��N4GKYIL.SWGKT	RpOQP(V�P�O�OQP(Z�SWT�L.H�\4GKR4L	O�GI²(L	SQGIT.R�L	R�ZpZ�P�H�X�O�GI\&P�ZpGIR���P(V�P�O�P�R4X(P�D k Í®{çx
cdO�T	YKT	�i£yL.V�ÌP�X(T	R4H�GKHQSQH�T.VdLpOQ[4R�¯�SQGI��P�HQr9H�SWP��æ_�O�GKSWSWP(R�GKR n L"¨�L&v�_�F4GKX«F�P�H�H�P�R9SWGKL	YKYIr�H�GI��[4YKL	SWP(H=SWF4P

o§� � Z4P�O�GI¨�L.SWGK¨	P*v*L.R4ZpHQP(¨	P�O�L	Y:cAOQT.YIT.� � wCwMc�°�YIP(H�SWF4L.S�GI��N4YKP���P(R*S�$

; SWO�L	R4H�YKL	SWGKT	RtSWT n L"¨6L:v
; L�cdO�T	YKT	��GKR9SWP(OQN4O�P�SQP�O"v
; GIR�N4[4S � T	[4SQN4[4S�v9L	R4Z
; SWF4P=L.\4GIYKGKS/r�SWT�X(L	YKYUX�P�O�SWL.GIR n L"¨6L���P�SQF4T9Z4H�V�O�T	�ècAOQT.YIT.�&x

E�F4P(HQP�cdO�T	YKT	�=°4YKP�HdL.OQP�SQOQL.R4H�YIL.SWP�Z�\9r�cdO�T	YKT	��£yL	V�ÌP�GKR9SWT n L"¨�L&x�E�F9[4HASWF4P�X�T.��N�GIYKP�O�GKH`\�T9T	SQHQSQOQL.N4N&P�ZCv
GKRtSQF4L	S�GKS�GIH�L.\4YIP=SQT�X(T	��N4GKYIP=SWF�L	S�N4L	O�S�T	VJGKSWH�P�YKVySWF4L.S`GKH�_�O�GISQSWP�RpGKRtcAOQT.YIT.�&x"E�F�P�RCv*\&T	SQFpSQF4P�H�P=HQP(SWH
T.V n L"¨�L�°4YKP�H�L.OQP=L.Z4Z4P�ZpSWT�L n L	O�°4YKP*x
E�F4P`[4HQP(OCGKHbL	\4YKPdSQT�O�[4R�SQF4GKHyN�OQT.�	O�L	�ÆL	HyL�R4T.OQ��L	Y/v�\4[4SbYIGK��GISQP�ZCv(cAOQT.YIT.��GIR9SQP�O�N4OQP(SWP(O�x Ñ R�L	Z�Z4GISQGIT.RCv

SQF4P�N4O�T	�.OQL.�ãX�L.R�\�P�[4HQP(Z�SWT�X(T	��N4GKYIP�HQT.��P�T.SWF4P(OdcAOQT.YIT.��H�T	[4O�X�P�°�YIP(HdSWT n L"¨�L&x"E�F4P�O�P�H�[4YISQL	R9S n L"¨�L
°4YKP�H�X(L	R�\&P�X(T	��N4GKYIP(Z�_�GKSWFpL�H�SWL.R4Z4L	O�Z n L"¨�L�X�T.��N4GIYKP�O`SWT�N4O�T*Z�[4X�P�X�YKL	H�HA°�YIP(H`SQF4L	S`X�L.R�\&P�X(T	[4N�YIP(Z
_�GKSWF�SWF�P]cdO�T	YKT	�p£yL.V�ÌP=X�YKL	H�H�°4YIP(H�x
E�F4P]cdO�T	YKT	��HQT.[4O�X�P�°4YIP]_�GKYKYU[4HQ[�L	YKYIr�F�L"¨	P=L	RpP�R9SWO�r�N4O�P�Z�GIX(L	SWP9v*X�L.YIYKP�Z�ó9ìUê(ë�<�=Uv®H�L"r*x.cdO�T	YKT	�m£yL	V�ÌP

X(L	R�SWF4P(R�\�P�SQT	YKZ�SWT]O�[4R�SWF4GKH�N4O�P�Z�GIX(L	SWP�_�F�P�R�HQSQL	O�SWP(ZCx Ñ S<H�F4T	[4YKZ�\�P�R4T	SQP�Z�SWF4L.S�SWF�P n L"¨�L=X�YKL	H�H<°4YKP�H
T.VCSQF4P]OQ[�R4¯�SQGI��P]H�r9HQSQP��èT.VCcAOQT.YIT.��£yL.V�ÌP=L	O�P�P(HQH�P�R9SWGKL	Y/x*E�F4P]X(YIL.HQH�°4YKP�H��	P�R�P�O�L	SWP(ZtV�O�T	�ðSWF4P�cAOQT.YIT.�
H�T	[4O�X�P�X�L.R�Z4T�R4T	SQF4GIR���T.R�SWF4P(GIO�T"_�RCx
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&?>@>�A�BCA�D�E�FGF0HJI0KLA�MGN%AODCEPI0BCQ�E�AO>RD
Ñ R�Z4P(¨	P(YIT.N4GIR���cd¤ V�OQT.�äcAOQT.YIT.��£yL	V�ÌP9v�SWF4P���T	H�S�V�[4R4Z4L.��P�R9SWL.Y���T9Z4GK°4X�L.SWGKT	R�_`L	H�SQT�SWF4P�SWO�L	R4H�YKL	SWT.O�v
_�F4GKX«FmGKH�_�O�GISQSWP(RmGIR§cAOQT.YIT.�&x � T9Z4GK°4X(L	SWGKT	R�H�R4P(P�Z4P(Z§SWT�L.X«F4GKP�¨	P�SWF4P��.P�R4P(OQL.SWGKT	R�T	V<R�L�S TK¨	P�£y¤$_AP(OQP
H�SWO�L	GK�	F9SWV�T.OQ_`L	O�ZCv�L	H�SWF4P n L"¨�L¦N4O�T9Z4[4X�P(Z�GKHmHQGK��N4YKP L.R4Z�Z�T*P(HmR4T	SpO�P�YKrqT	RÆYIGK\4O�L	O�GIP(H�xdE�F4P¬T	R4YKr
��T9Z4GK°4X�L.SWGKT	R4H�R4P�P(Z4P�Z�_`P�O�P�X«F4L.R4�	P(H�T	V�H�r9R*SQL	fJvUV�T.O�P(f*L.��N4YIP9v�õçP�f9SWP(R4Z4H�ö§\�P(X�T.��P(H�LiX�T	YKT	RG�:L	R4Z
X«F4L.R4�	P(H]Z4[4P�SQT§SWF�P�V�L	X(S�SWF4L.S6vJ[4R4YKGIª.P�GIR n L"¨�L&v:GKR�£y¤ T	R4P�R4P(P�Z4H�SWT§\&P�P(f*N�YIGKX�GKS�L	\&T	[�S���P�SWF�T*Z
T"¨.P�O�OQGKZ4GKR4�&x
E�F4PmcdO�T	YKT	�q£yL	V�ÌPpSQOQL.R4H�YIL.SWT	O�X(L	RCvy_�GKSWFq��GKR4T	O���T9Z4GK°4X(L	SWGKT	R�H�vb\&PmX�T.��N4GIYKP�Zq\9r�^ Ñ £y^4SW[4H¬D k Î,{

cAOQT.YIT.��¨	P(OQH�GIT.R k xKÎ	xK�	x�Ø�T"_`P�¨.P�O"v«H�T	��PdT.V4SWF4P`T	SQF4P�ObN4L.OQSQHCT.V4cdO�T	YKT	��£yL.V�ÌPdSQF4L	SyL	O�Pd_�O�GKSWSWP(R�GKR�cAOQT.YIT.�
[4H�P�YKGIR�P�L	O�YIT.�	GKX]OQP(HQT.[4OQX(P�H�GKRmN4YKL	X�P(H�v�L	R4ZmH�T�X�L.R4R4T	S�\&P�X(T	��N4GKYIP(Z�\*rp^ Ñ £y^4SQ[4H�cAOQT.YIT.�&x*��P(HQT.[4O�X�P�H
L.OQP�[�HQP(Z�GIR�SWF4P�GIR9SWP(OQN�OQP(SWP�OdL	R4Z�SQF4P�GKR4N4[�S � T.[4SWN�[4SAX(T9Z4P*x	oiP�_AP(OQP�L	\4YKP�SWT�T	\4SQL	GKR�L�\&T9T	SWH�SWO�L	N�N�P(Z
X(T	��N4GKYIP(O�SQT £y¤Ó_�OQGKSWSQP�RiGIRÕ£y¤§v�V�O�T	�ÓcdO�T	YKT	��£yL.V�ÌP*v4\*r�O�[4R4R4GKR4�tT	R4YKr n L"¨�L�N4O�T	�.OQL.��H�x9Ø�T"_�SWF4GKH
_`L	H�Z4T.R4P=_�GIYKYJ\&P]P�f9N4YKL	GKR4P�ZpGKRpN�OQT.HQP�L	R4Z�_�GKSWF�SWF�P]L	GKZtT.VCL�Z4GKL	�.OQL.�mx
oiPi_�GIYKY�Z4P�R4T.SWP§L¦N4OQT.�	O�L	�áSWF4L.S�X�T.��N�GIYKP�HpwMwCcÞSWT¦YKL	R��	[4L.�	PVUtv�_�F4GIX«F�GIHtGISQHQP(YIV]_�O�GISQSWP(RâGIR

YKL	R4�.[4L	�.PXW�v.\9r'YZ[ x.E�F9[4Hd_`P�H�SWL.OQSA_�GISQF%Y\^]�_�]\^]�_�] x®o P�Z�P�R4T.SWP�SQF4P�wMwMc¦SWT n L"¨�L�SWO�L	R�HQYKL	SQGIT.R�P�R4�.GIR4P\9r3`�v*L.R4ZpSWF4P]��T9Z4GK°4X�L.SWGKT	R�SWF4L.S�N4O�T*Z�[4X�P(H�£y¤è\9ra`cbçx9edH�HQP(R9SWGKL	YKYIr?`edfY\g]�_�]h�h�i L	R4Z-`cb0dfYjlkh�hPi x¥�r�O�[4R4R4GKR4�mY\^]�_�]\g]�_�] v�T	Rn`cb._APdT	\4SQL	GKR�L�N4O�T	�.OQL.�âSWF4L.SMX(T	��N4GKYIP(HCwCwMcmSWT�£y¤§v�\4[�SM_�F4GKX«F�GKHM_�O�GISQSWP�RGKR n L"¨�L&v*SQF4L	S�GKHoYj@k\^]�_�] x9¥�r�SWF�P�R�OQ[�R4R4GKR4�+Yjlk\g]�_�] T	R'`cbU_`P]T	\4SQL	GKR�L�N�OQT.�	O�L	�ÞSWF�L	S�X�T.��N4GIYKP�H�wMwMc
SQTm£y¤§v9\�[4S�_�F4GKX«FtGKH�_�O�GISQSWP(RtGKR�£y¤mv�SWF4L.S�GIHXYj@kjlk x
± GIR4L.YIYKr*v"_AP�L.N4N4YKr�SWF�GIHAN4OQT.�	O�L	��SQTn`cb4SWT]¨.P�O�GIV�r�SWF4L.S�GIS<GKHdX(T	O�OQP(X�SQYIr]\&T9T	SWH�SWO�L	N�N�P(ZCv�SWF�L	S�GKH�vpYjlkj@kO�[4RpT	R'`cbUr9GIP(YIZ�HXYjlkj@k x¥�r�_�O�GISQGIR4�rq l�s zbSWT���P(L	R�SWF�P�HQT.[4O�X�P]X�T9Z4P]T.[4SWN�[4S�T	VbSQF4P�N4O�T	�.OQL.�Þ_�GISQF§HQT.[4O�X�P=X�T9Z4P9vtq�v4OQ[4R

T.RtSQF4P]HQT.[4O�X�P=X�T9Z4P=T	VyN4O�T	�.OQL.� s _`P=X�L.RtH�[4����L	O�GI²(P�SQF4GKH�P�R9SWGKO�P�N�OQT9X�P(HQH�\9r�SQF4P]P�Ý9[4L.SWGKT	R0$

Y \^]�_�]\g]�_�] Yj@kh�h�i Yj@kh�h�i dfYj@kjlk
± GI�.[4OQP���H�F4T"_�H�SQF4GIH�N4OQT9X(P�H�H�GIRmSQF4P]V�T	O��ðT.VyL�E�¯ÉZ4GKL	�	O�L	�§x*eAL	X«FpE©O�P�N4O�P�H�P�R9SQH�L�N4OQT.�	O�L	�ÞSQF4L	S

T9X�X([4O�H]L	S]H�T	��P�N�T.GIR9S]GKR SQF4P�\&T9T	SWH�SWO�L	N�N4GIR��&x&��S]SWF�P�\�T.SWSWT.� T.VAP(L	X«F EäSQF4P�YKL	R4�.[4L	�.P�GKR¬_�F4GIX«F
SQF4L	S�N�OQT.�	O�L	��GKH�_�OQGKSWSQP�R�GKHdN4O�GIR9SQP�ZCx�E�F�P�SWT	N�N�L	O�SyT.V:SWF4P�EÔH�F4T"_�H<SWF4P�YKL	R��	[4L.�	P�SWF4L.S�SWF�P�N4OQT.�	O�L	�
SQOQL.R4HQYKL	SQP�H<V�O�T	�äL	R4Z�SWF�P�YIL.R4�	[4L.�	P�SWF�L	S<GKH�SWO�L	R4H�YKL	SWP(H<SWT:x4ß`R�SWF4P�SQT	N�T	V&SWF�P�L	O�OQT"_�SQF4P�R4L.��P�T	V&SWF4P
N4O�T	�.OQL.�øGKH�_�OQGKSWSQP�RCx�E�F4P3u9ílv�w�N4O�T	�	O�L	�$GKH�SQF4P�SQOQL.R4H�YIL.SWT	O�V�OQT.�ÓwMwMc©SWT¡£y¤æSWF4L.S�_`L	H�T	\�SWL	GKR4P(Z
\9r���T9Z4GKV�r*GKR4��SQF4P]cdO�T	YKT	��°4YIP]SQF4L	S�SQOQL.R4H�YIL.SWP�H�V�O�T	�øwMwMc¢SWT n L"¨�L�GKR�cdO�T	YKT	��£yL	V�ÌP9x

�oMGN%D�xGIlA�H�yVNrBOzlBCA�N�y
E�F4P�L.\�T"¨.PAN�OQT9X�P(HQHbN4O�T9Z4[4X(P�H<SWF�P�£y¤u°4YKP�H�X(T	O�OQP(HQN&T	R�Z4GIR���SWT]SQF4P�SWO�L	R�HQYKL	SQT	O"x Ñ S<Z4T9P(H�R4T	S�v6F4T"_`P�¨	P(O�v
N4O�T9Z4[4X(P�LmOQ[4R�¯�SQGI��P�H�r9HQSQP��§x:E�F4GKH�N4L.OQS]F4L.Z¡SWTm\&P�F4L.R4Z¬SWO�L	R4H�YIL.SWP(Z V�O�T	� n L"¨�L�SWT¢£y¤mxAß`R¬SWF4P
_�F4T.YIP�SWF4GKHA_`L	HdL�H�SWO�L	GK�	F9SWV�T.OQ_`L	O�Z�N4O�T9X�P(HQH"x"E�F4P�YIGK\4O�L	O�GIP(H�T	VUSQF4P�S/_`T]YIL.R4�	[�L	�	P(H�L	O�P�H�GI��GKYIL.O�v"L	HdL.OQP
SQF4P�HQP(��L	R9SWGKX�H"x�^4T.��P�T.Vb£y¤§� H�ª	P(r*_`T	O�Z4HbL	O�P�HQP(��L	R9SWGKX�L.YIYKr�N4O�L	X(SWGKX�L	YKYKr�P�Ý9[4GK¨�L	YKP�R9SbSWT]SWF�T	H�P�T	V n L"¨�L&v
L.R4Z�SQF4P�H�P�X�T	[�YIZi\�P�X«F4L.R4�	P(Z§\9rmLtH�P�L.OQX«F§L.R4Z�O�P�N�YIL.X�P�N4OQT9X(P�Z4[4O�P*x ± T.O=P�f9L	��N4YKP{$�u9ò�|*íJê�v éJê(ë*ì9í
v(í9ì@w{w~}Æñ��9Ü*ñ9ë��@w���\&P�X�T.��P�H�u9ò�|*íJê�v�w(ñ9ì*í9ñ��ev(í9ìlw�wL}����Ux
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Prolog Cafe

LLP C#

LLP
LLP

Java

Java

LLP C#

Java

C#

C#LLP

LLP

C#LLP

intermediate

4:HJKRxGD�N+� $Uß`\4SQL	GKR4GKR4��L�¥`T9T.SWH�SWO�L	N4N&P�ZtECO�L	R4H�YKL	SWT.O�SWT§£y¤

('DC��MGH�AON{�gA�xGD�N
E�F4P�\�L	H�GIX�[4R�GIS�T.V:Z4P�N4YKT"r9��P�R9S<V�T	O<SQF4P�x ��edE ± O�L	��P(_AT.OQª�GKH�L.R�L.HQH�P���\4YKr*x���R�L	H�HQP(��\4YKr�X�T.R4H�GIH�SWH<T.V
L�R9[4��\�P(OAT.V:��T9Z4[�YIP(H�v	��P�SWL.Z4L	SQL�L	R�Z�N�T.HQH�GK\4YIr�O�P�H�T	[4O�X�P(H�x���R�L	H�H�P���\�YIr���L"r�\&P�Lo"�wMw l Z4r9R4L.��GIX
YKGIR�ª�YKGI\4O�L	O�rJzJT.O�L	Rped÷�e l P�f9P�X([4SWL.\4YKP*zy°4YKP*x
Ñ S�_AL.H�R4P�X(P�H�HQL.OQr¡SQT¡Z4P�X(GIZ�Pm_�F4P�SQF4P�O�SQF4PmX�T.OQP�T.V�cd¤áHQF�T	[4YKZÔ\�PmN4YKL	X(P�ZÔGKR¢LL"�wMw�L.R4ZÔSWF4P

[4H�P�O��.P�R4P(OQL.SWP(Z¦°4YKP�H�GKRÔL	R¢P�f9P�X([4SWL.\4YKPm°4YIP�T.O�¨*GKX�Pm¨.P�O�HQL:xCE�F4P�S/_AT¬N&T	H�HQGK\4GKYIGKSWGKP�H�F�L"¨	PpZ4GI�&P�O�P�R9S
L.Z4¨�L	R9SWL.�	P�H"v6L	R�Z�\�T.SWF�H�P�P(�äSQT�\�P�HQP(R4H�GI\4YKP*x Ñ SdGKHdP(L	H�GIP(O�V�T	OAL�[4H�P�O�SQT��	P(R4P�O�L	SQP�L	R�ed÷�e�°4YKP*v®_�F4GIX«F
X(L	R�F�L"¨	P�LpH�SWL	R�Z4L	O�Z�X(YIL.HQH�SWT�X�L.YIYbSQF4P3"�wCwÕGKR4X�T.OQN&T	O�L	SQP�Z§GKR9SWTpGIS�x<ß`RiSQF4P�T	SWF�P�O=F4L	R�ZCv&GIS=GKH=SWF4P
cA¤ X(T9Z4P�SWF�L	S`GIH`X�L.YIYKP�Z�°4O�H�S6v	GIH`GIR�X�T	R9SQOQT.Yçv®L	R4Z�X(L	YKYIHASWF4P�[4H�P�O"� HAX�T9Z4P*x ± [�OQSQF4P�O���T	O�P*v"SQF4P�[4HQP(Od��L"r
_�GKHQF�SQT�H�N4YKGIS�SQF4P�GKO�X(T*Z�P�L.X�O�T	H�H�HQP(¨	P�O�L	Y<x ��edEÆL	H�H�P���\�YIGKP�H"x
E�F4P¡cd¤ GIR9SQP�O�N4OQP(SWP(Om[4HQP(H§O�P�Ù4P(X�SWGKT	R SQTqYIT9X�L.SWP¬SWF�P©£y¤ SQOQL.R4HQYKL	SQGIT.R4HmT	V�cdO�T	YKT	�¢N4O�P�Z4GKX�L.SWP(H�x

��P(Ù4P�X(SWGKT	R�GIH<L.YIH�T�[4HQP(Z�SWT=YIT9X(L	SWP`SWF�P���L.GIR�N4O�P�Z4GKX�L.SWP�_�F4P(R�O�[4R4R4GKR4�=L=SWO�L	R4H�YKL	SWP(Z�cAOQT.YIT.��N4O�T	�.OQL.�mx
oqF4P(SWF4P(O�cd¤§� H���L	GKR�X�T9Z4P�O�P�H�GIZ4P(H<GIR�LX"�wMwmT.O<R4T	S�v"_`P`R�P�P�Z�SQT]YIT9X�L.SWP�X(YIL.HQH�P�H<GKR�L	H�HQP(��\4YKGIP(H<T	SQF4P�O
SQF4L	R�SWF�P]L	H�HQP(��\4YKr�X�T.R*SQL	GKR4GKR4��SWF4P]��L	GKR�cd¤èX(T9Z4P*x9E�F�GIH�GKH�\&P�X�L.[4H�P�SQF4P]��L	GKR�cd¤èX(T*Z�P]R4P�P(Z4H�SWT
\&P�Z4P�N4YKT"r	P(Z�L.HyL=[4R�GIS<SQT�SQF4P�[4H�P�O"v�_�F�T�_�GKYKY�SWF4P(R��.P�R4P(OQL.SWP`SWF4P(GIO<T"_�R�X�T9Z4P�GIR�H�P�N4L.OQL.SWP`L	H�HQP(��\4YKGIP(H�x
E�F9[4H"v�_`P]L	Z4Z�P�ZmSWT�cd¤ðL�X�YKL	H�H�HQSQT	O�GIR���L�YIGKHQS�T	VbL	H�HQP(��\4YKGKP�H"v9L	R4ZmL�N�OQP(Z4GIX(L	SQP]SWF4L.S�YKT	L	Z�H�L��	GK¨	P(R
L.HQH�P���\4YIr9x6E�F4GKH�N4O�P�Z4GKX�L.SWP�X�L.R�\&P�X�L.YIYKP�Z�\&T	SWF�Z�[4OQGKR4�=L	R�GKR9SWP�O�N4O�P�SQP�ObHQP(HQH�GKT	R�L	R4Z�V�O�T	�ãcAOQT.YIT.��SQF4L	S
F4L.H�\�P(P�RpX�T	��N4GKYKP�ZpSWT§£y¤§x*ECT�Z4r9R4L	��GKX�L.YIYKr�°4R4ZpL�X(YIL.HQH�cA¤è°4O�HQS`YIT9T.ª*H�GKRtGKSWH�T"_�RtL	H�HQP(��\4YKr�L	R4Z
SQF4P�R�SWO�GKP�H�P�L.X«FtT.VCSQF4P]L	H�H�P���\�YIGKP�H�GKRpSQF4P]L	H�H�P���\�YIr�YKGIH�S6x
oiP�Z4P(X�GKZ4P�ZtSWF4L.SdGKSA_`L	H`GI��N&T	O�SWL.R*SASWT�N4OQT.SWP(X�SdSQF4P�[4HQP(OAV�O�T	� SQF4P�GKH�HQ[4P(HAGKR9¨	T.YI¨.P�Z�GKR��	P(R4P�O�L	SQGIR��

L'"�wCwÕL.R4Z�SQF4P�RiF4L"¨9GIR4��SWTp��L.ª	P�GKS=¨9GIH�GI\�YIP�SWT�SQF4P�P�f9P�X([4SWL.\4YIP�N4O�T	�.OQL.�ðSWF�L	S�[4HQP(H�GKS6x&E�F9[4H"v�SWF4P
cA¤æOQ[4R9SQGI��P�HQr9H�SWP��æL.R4Z�YKGK\4OQL.OQGKP�H�_AP(OQP�N4YKL	X�P(Z�SQT	�	P(SWF4P(O�GKR L-"�wMw`x&E�F�P�[4H�P�O"v�F4L"¨9GIR���[4H�P�Zicd¤
SQT��	P�R�P�O�L	SWP�£y¤$°4YKP�H�V�T.O�SWF4P(GIO�N4OQP(Z4GKX�L	SQP�H"v9SWF�P�RmX�T.��N4GIYKP�H�SWF4P(GIO�£y¤$°4YKP�H�SQT	�.P�SWF�P�O�_�GKSWFmL�H�N�P(X�GKL	Y
wCT	L	Z�P�O�X�YKL	H�H�x
E�F4P�wCT	L.Z4P�O�X�YKL	H�H�H�GI��N4YKr�X�L	YKYKH�SQF4P���L	GKR���P(SWF4T9Z§T.V<cd¤ÓGIRiSWF4Pm"�wCw`x�E�F4GKH���P(SWF4T9Z�Z�GIH�X�T"¨.P�O�H

_�F4GKX«FpL	H�HQP(��\4YKr�X�L.YIYKP�ZpGKS6v*SWF�L	S�GKH�v*SQF4P][4H�P�O"� H�L.HQH�P���\4YIr9v.L	R4ZpSWF4P(R�L	Z4Z4H�SQF4L	S�L.HQH�P���\4YKr�SWT�SWF4P]YKGKHQS
T.V<L	H�HQP(��\4YKGIP(H���P�R9SQGIT.R4P�Z§L.\�T"¨.P*x4cd¤$X�L	R�R4T"_�°4R4Z§SQF4P�[4HQP(O�� H���L.GIR§N�OQP(Z4GIX(L	SQP�\9rpO�P�Ù�P�X�SQGIT.RmL	R4Z
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4:H�K�x0D�N%� $*^4P(N4L	O�L	SQGIT.R�GKR*SQT�L3"�wCw¡L	R4ZpL	R�ed÷�e

X(L	YKY`GKS6xyE�F�GIH�N4O�T9X�P�H�H�GIH�H�[4����L.OQGK²�P(Z�GKR ± GK�	[4O�P h xMÈ�HQ[�L	YKYIr¡L.V�SWP�O�SQF4P�°4OQH�S�S/_ATiOQP(Ù4P�X(SWGKT	R4H�F4L"¨.P
T9X�X([4O�OQP(ZmSWF4P�N4OQP(Z4GKX�L	SQP�H�SWF4L.S�L.OQP�SQT�\&P�X(L	YKYIP(ZmX�L.R§\�P�Z4P(SWP�O���GIR�P�Z§H�SWL.SWGKX�L	YKYKr*v�SQF9[4H=SWF4P(OQP�GIH�¨	P(OQr
YKGISQSWYKP�T"¨.P�O�F4P�L.ZmL	H�HQT9X(GIL.SWP�Z�_�GISQF�SWF�P�[4H�P�T	V<O�P�Ù4P(X�SWGKT	Ryx�oqF�P�R�L¬£y¤æ°4P�YKZ�GKH=OQP(L	Z§T.O�L.YISQP�O�P�Z§T.O�L
£y¤æ��P�SQF4T9Z§GKH�GKR9¨	T.ª	P�Zyv�F4T"_`P�¨.P�O"v9_AP�R4P�P(Z�SQT�[4H�P�O�P�Ù4P(X�SQGIT.R§L	�.L	GKRCx���H�_�GKSWFicdO�T	YKT	��£yL.V�ÌP*v4HQT.��P
T.VMSWF�P���T.OQP�V�OQP(Ý*[�P�R9SWYKr�O�P�Ý9[4GKOQP(Z�X�L.YIYKH�GIR9SQT�SQF4P=YIGK\4O�L	O�GIP(HAL.OQP�F4L	O�Z�X(T9Z4P�ZtGIR9SWT�\4[�GIYKSW¯ÉGIRpN4O�P�Z4GKX�L.SWP(H�x
E�F4GKH�GKH�SWF4P]H�P�X(SWGKT	RpT	VySWF4PX"�wMw¡YKL	\&P�YKYKP�Z�õÉ\4[4GKYKSW¯ÉGIR�YKGI\4O�L	O�r9ö�GKR�SWF4P]°��	[4O�P*x
Ñ SdGKHdR4P(X�P(HQH�L	O�r�L.YIH�T]SWT��.GI¨.P�SWF4P�£y¤ X�T	��N4GKYKP�OdL]N�L	SWF�SWT�H�T	��P�X(T	N9r�T.V:SWF4Pc"�wCw§HQGKR4X(P�SWF4P�[4H�P�O"� H

£y¤ø°4YIP(H�_�GIYKYJX(T	R9SWL.GIRpOQP(V�P�O�P�R4X(P�H�SWT�X(YIL.HQH�P�H�GKR�SWF4PX"�wMw�x
Ñ RiH�T	��P�X�L.HQP(H�SQF4P�[4HQP(O=��L"rm_�GKH�FiSQTtX(OQP(L	SWP�S/_`TtT.O���T.OQP�L	H�HQP(��\4YKGIP(H=T	V�SQF4P�GKO]T"_�R�SQTtP(f*N�YIT.GIS

cA¤mx Ñ RmSWF4GKH�X�L	H�P]T	R�P�T	VbSWF�P�L	H�H�P���\�YIGKP�H�X(L	R�X�L.YIYCSWF4P�L	H�HQP(��\4YKr�YKT	L.Z�N4OQP(Z4GKX�L	SQP�SWT�YIT.L	Z�SWF4P�T	SQF4P�O
T.R4P*x Ñ RÆL	Z4Z4GKSWGKT	R©_AP N4O�T"¨9GIZ4PiLÕSQOQGK¨9GIL.Y=P�f9P�X([4SWL.\4YIP °4YKPiSQF4L	S�X(T	R9SWL.GIR4HpT	R�YIrqL¢X�YKL	H�H�HQGK��GIYKL	OpSWT
SQF4P�wMT	L.Z4P�O���P�R9SQGIT.R4P�Z¢L	\&T"¨	P9xJE�F4GKH�YKT	L	Z�P�O�OQ[�R4H�SWF4P�"�wMw�Z4GKOQP(X�SQYIr¡GKRÕGKR9SWP(OQN4O�P�SQP�O���T9Z4P*xyE�F4GKH
N4O�T	�.OQL.�øSQF4P�O�P�V�T.OQP�L	YKYIT"_�H�SWF�P�GKR9SWP�O�N4O�P�SQP�O=SWTp\�P�O�[4R�L.H�LpX�T.����L.R4Z�YKGIR�P�L.N4N4YKGIX(L	SWGKT	Ryx�E�F9[4H"v�_AP
F4L"¨.P�P(HQH�P�R9SQGIL.YIYKr�L	YKYKT"_AP(Z�cd¤ðSWT�\&P][4HQP(Z�L	H�P�GKSWF4P(O�L3"�wCw¡T	O�L.H�L	RpP�f9P�X([4SWL.\4YIP=L.N4N4YKGIX(L	SWGKT	Ryx
± GI�.[4OQP k H�F4T"_�H�F4T"_ÓSQF4P�N4O�T9X�P(HQHt\*rÔ_�F4GKX«FqL¦[�HQP(O�GKHtL.\4YIPiSWT��.P�R4P(OQL.SWP§LÕHQSQL	R4Z�¯�L.YIT.R4P¦£y¤

L.N4N4YKGIX(L	SWGKT	RpV�O�T	�èL�cdO�T	YKT	� � wCwMc�H�T	[4O�X�P=°4YKP*x

��BONr>R���32���N�E�AOx0D�N�B
o P�GKR*¨.P�H�SWGK�	L.SWP�Z�_�F4P(SWF4P(O�¨�L	YK[4P�X(YIL.HQH�P�H�T	O�Z4P(YIP(�	L.SWP�H�X�T.[4YIZm\&P�[4H�P�ZmSQT�GK��N�OQT"¨.P]SWF4P�P(�X�GKP�R4X(rtT.V
SQF4P]SWO�L	R4H�YKL	SWP(ZtX(T9Z4P*x
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cd¤ GKR4F4P�O�GKSWHdV�O�T	� cAOQT.YIT.��£yL.V�ÌP�L�H�[4N&P�O�¨9GIH�T	O�V�[�R4X�SQGIT.R�H�X«F4P���P�V�T.OdX�T.R9SWGKR*[�L	SWGKT	R�H�S/r9YIP�X�T9Z4P9x"E�F4P
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E�F9[4H"v9P�L.X«FtN�OQP(Z4GIX(L	SQP�X(L	YKYJO�P�SW[�OQR4H�SQF4P�cAOQP(Z4GIX(L	SQP�T.\9×WP�X(S�SWT�P�f9P(X�[4SQP]R4P�f9S6v4SWF4P]X(T	R9SWGKR9[4L	SQGIT.RCx*E�F4P
cAOQP(Z4GIX(L	SQP�T.\9×WP�X(S�GIH�\&P�GKR4��[4H�P�Z�L	H�L�V�[4R�X�SWGKT	RmN&T	GKR9SWP(O�v*H�T�SWF4P]H�L	��P=P��&P�X(S�X�L.Rt\&P]L	X«F4GKP�¨.P�Zp[4H�GIR4�
Z4P(YIP(�	L.SWP�H"xMedL	X«F¦cdO�P�Z4GKX�L.SWP�X(YIL.HQH�X(L	R¦\&Pp�	GK¨	P�RÕLiH�SWL.SWGKXt°�P�YKZ¦SWF�L	S�HQSQT	O�P�H�LiN&T	GKR9SWP(O�SQT LiHQSQL	SQGIX
ñ��9ñ@vl�O����P�SQF4T9ZCv9L	R�ZpSQF4P�H�P=X�L.Rp\&P]N4L.HQH�P�ZtL	O�T	[4R4ZpGKR4HQSQP�L.ZtT.VCT.\9×WP�X(SWH"x
E�F4P]Z4P(YIP(�	L	SQP�GKH�Z4P(°4R4P(ZpL.H�V�T	YKYIT"_�H�$
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E�F4P]H�[4N�P(OQ¨9GKHQT.O�V�[4R4X�SQGIT.R�R4T"_�\&P�X(T	��P�H�$
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Ñ St_`L	HpV�T	[�R4Z©SQF4L	SpSWF�PiZ4P(YIP(�	L.SWP�H�X«F4P(��P _`L	Hp��L.OQ�.GIR�L	YKYIr¢HQYKT"_`P�O�GKR�SQF4P¬��P�YKP�L.HQPi\4[4GKYIZ©L	R4Z

H�T	��P�_�F�L	S�V�L.HQSQP�O�GIR�SWF4P?"�P(\4[4�p\4[4GKYIZyx�E�F�GIH=Z4GK��P(OQP(R4X�P�GIH�N4O�T	\4L.\4YKrp\&P�X(L	[4H�P�SQF4Pm£y¤æX�T	��N4GKYKP�O�GKH
�.T*T9Z]L.SMT	N�SWGK��GKH�GIR4��X�T9Z4PdSQF4L	SC��L	ª	P(HJF4P(L"¨*r�[4H�PdT.V*T.\9×WP�X(SWH"v�\�[4SMGKHM[4R�L	\4YKPdSQT�T	N�SWGK��GKH�P�HQT�P��&P�X�SQGI¨.P�YKr
SQF4P�YKP�H�HdR�L	SW[�OQL.Y�[4H�P�T.VUZ4P�YKP��.L	SQP�H"x"��YKSWF�T	[4�.F�SWF4P���P�SQF4T9Z4HAN&T	GKR9SWP(Z�SWT�\9r�SQF4P�Z�P�YKP��	L.SWP(HdL	O�P�H�SWL.SWGKX*v
SQF4P]X�L.YIYUSQT�SWF4P]Z4P(YIP(�	L.SWP�GIH�SQOQL.R4H�YIL.SWP�ZpGKR*SQT�L�¨9GKOQSQ[4L	YUX(L	YKYUGIR�SQF4P � ^ Ñ w�x
oiP�L	YKHQTm��P�L.HQ[�OQP(Z SQF4P�P(��P(X�S�T.V�[4HQGKR4�§L�w(Ü9ï9ò@v�Ü§SWT§H�SWT.OQP�SQF4P�Z4L.SWL§V�T.O�L§N4O�P�Z4GKX�L.SWP�X(L	YKYçxJoiP

V�T.[4R4Z�SWF4L.S�SWF4P][�HQP=T	V�w(Ü9ï*ò@v(Ü*HA_`L	H�V�L.O�YIP(HQH�P(�X(GIP(R9S�SWF4L.RpSQF4P][4H�P=T	VyT	\9×WP(X�SWH"x
oiP�L.YIH�T�GKR9¨	P�H�SWGK�	L.SWP(Z�SWF4P�P(�X(GIP(R4X�r]T.V�L�HQX«F�P���Pd_�F4P(OQP`L � ï9ñ��Jê�v�ì9Ü9ñ�GKR9SWP(OQV�L.X�P`_AL.HC[4H�P�Z�GIR�HQSQP�L	Z

T.VCN4O�P�Z�GIX(L	SWP(H�\�P(GIR4��H�[4\&X�YKL	H�HQP(H�T	VCL � ï9ñ��Jê{v(ì9Ü9ñ�H�[4N&P�O�X�YKL	H�H�x
ECL.\4YKP Ñ H�F4T"_�H�SWF4P]O�P�H�[4YKSWH�T	VySWF�P]P�f9N�P(OQGK��P�R9S6x
oiP]X(T	R4X(YI[�Z4P�ZpSWF4L.S�Z4P�YKP��.L	SQP�H"v*HQSQOQ[4X(SWH�L.R4Z�GIR9SWP(OQV�L.X�P(H`H�F4T.[4YIZ�R4T.S�\�P][4H�P�Z�GKR�SWF4GKH�_`L"r�GIR�cd¤§x
oiP�Z4P(X�GKZ4P�ZÔSQF4L	S�GKS�_`L	H�Z4P(HQGKO�L	\4YKPtV�T.O�LicA¤ N4O�T"×WP(X�S�SWT¬\�PmV�O�P�P�T.V�[4R4��L	R�L	�	P(ZÕX(T9Z4P*xyE�F9[4H

_`P�SQT9T	ª�LtZ�P�H�GI�.R§Z4P�X(GIH�GKT	R�R�T	S�SWTp��L.ª	P�L	R9rm[4H�P�T.V�[4R4H�L	V�P�X�T9Z4P�\4YIT9X«ª9H"x Ñ RiHQTtZ4T	GKR4�p_AP�F4L.Z§SWT
H�L	X(OQGK°4X�P�L�N&T	SQP�R9SWGKL	YbGK��N�OQT"¨.P���P�R9S�GKR�O�[4R9SWGK��P�N&P�O�V�T	O���L	R4X(P�L.H�V�T.O�P(f9L	��N4YKP�SQF4P�[�HQP�T	V�N&T	GKR9SWP(OQH
��L"r�F4L"¨.P�GK��N4O�T"¨	P�ZpSWF�P]P��X�GKP�R4X(r�T	VySWF�P]cdO�T	YKT	��H�SWL.X«ª9H`T.VCcA¤§x
£y¤©F�L	HML.Z4T	N�SWP�Z]SQF4PdÒ�GIH�[4L.Y	¥�L	H�GIX<L.\4GKYIGKS/r�SQT�Z4P(X�YKL	O�P<N4OQT.N�P(OQS/r�HQP(SWSQP�O�HML	R�Z]�	P�SQSWP(OQH"x«E�F4GKHMN�OQL.X�SWGKX�P

L.YIYKT"_�HC°�P�YKZ4HbSWT�\�P`L	X(X�P�H�H�P�Z�L.R4Z�L.HQH�GI�.R4P�Z�SWT�L	HySWF4T.[4�	F�SWF4P(r]_AP(OQPA¨6L.OQGKL	\�YIP(H�v�_�F4P�R�GKR�V�L	X(SCSQF4P�r]L.OQP
N4O�T	N&P�O�YKr�P�R�X�L	N�HQ[4YKL	SQP�Z]GKR�SWF�P�GKOCT"_�R]X(YIL.HQHJL.R4Z�L.X�X�P(HQH�P�HM�	T�SWF�OQT.[4�	F]��P�SQF4T9Z4HySWF4L.SMSWF�PdN4O�T	�.OQL.����P(O
H�N�P(X�GK°4P�H�[4H�GIR��tLtHQN&P�X(GIL.YCH�r9R*SQL	fJx�E�F4GIH�GKH�LtN4L	SQSWP(OQR§SQF4L	S�T9X�X([4OQH�V�O�P�Ý9[4P�R9SQYIr�GKR�cdO�T	YKT	��£yL.V�ÌP*v4L	R4Z
GKR4Z4P(P�Z���T	H�S`T.\9×WP�X(SW¯ÉT	O�GIP(R9SWP�ZtX�T9Z4P9v9HQT�_�F4P(OQP=N&T	H�HQGK\4YKP=HQP(SWSWP(OQH�L.R4Z��	P(SWSWP(OQH�_`P�O�P=[4HQP(Z�GIR�cd¤§x
Ñ S]GIH]N&T	H�H�GI\4YKP�SWTmX�L.YIYbT.SWF4P(O�x ��edEuYKL	R��	[4L.�	P�H�V�O�T	�á£y¤§v:L.R4ZiV�T.O=T	SWF�P�O]YKL	R4�.[4L	�.P�H�SWT�X�L.YIY�£y¤§x

E�F9[4H"vU\9r �	T	GKR4�§¨9GKLÕ£y¤§vJGKS�GKH�N&T	H�H�GI\4YKP�V�T.O�cd¤ cdO�T	YKT	�mX(T9Z4P�SWT�GIR9SWP(OQT.N�P(OQL.SWP�_�GKSWF¦T	SWF�P�Otx ��eAE
YKL	R4�.[4L	�.P�H"x
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£y¤ÞGIH�L�S/r*N&P�ZtYIL.R4�	[�L	�	P�L	R4Z�cdO�T	YKT	��GKH�L	R�[4R9S/r9N&P�Z�YKL	R��	[4L.�	P*x	Ø�T"_`P�¨.P�O"v"GKR�cAOQT.YIT.�&v�SQP�O���H���L"r
\&P�T.R4P�T.VUGIR9SWP(�	P(OQH"v�L	SQT	��H"v®H�SWO�[4X�SQ[4O�P�H"v"YKGIH�SWH"v®¨�L.OQGKL	\4YKP�HdL	R4Z�GKR�cA¤mv	L	YKH�Tt£y¤ T	\9×WP(X�SWH"x"��HAGKR�cAOQT.YIT.�
£yL.V�ÌP*v(cdO�T	YKT	��GIR9SQP��	P(OQHb��L	N�SWT=SQF4P�ê(ë*Ü=S/r9N&P*v6cAOQT.YIT.��H�r*��\�T.YIH<��L.N�SQT�H�SWO�GKR4�	HbL	R�Z�cAOQT.YIT.��YKGIH�SWH<��L	N
SQTtL.OQO�L"r9H�T	V�T.\9×WP�X(SWH"x Ñ R�SWF�P�GK��N4YIP(��P�R9SWL.SWGKT	R�T.V�cd¤æGKR9SWP(�	P�O�H�L.OQP�OQP(N4O�P�H�P�R9SWP(Z§\9rmT	\9×WP(X�SWH�T	VdSWF4P
X(YIL.HQH'¼(ë9Ü9ñ*Ú9ñ9ï�¥9ñ*ï9óUv�_�F4GIX«F¬P(R4X�L.N4HQ[�YIL.SWP�H]L¦£y¤ GKR*SQP��.P�O"x Ñ ��N4YIP(��P�R9SWGKR4�§S/r9N&P�H�GKR¡SWF4GKH�_`L"r*v:_�GKSWF
P(L	X«F�cd¤äcdO�T	YKT	��S/r*N&P�GK��N4YIP(��P�R9SWP(Z�L	H�L�£y¤ S/r9N�P9v"N4O�T	��T	SQP�H�GKR9SWP(OQT.N�P(OQL.SWGKT	R�\�P(S/_AP(P�R�cdO�T	YKT	��L	R4Z
£y¤§x
oiP�Z4P�°4R�P]L�R4P�_ÆN4O�P�Z4GKX�L.SWPL��<�½Uv*_�F4GIX«FmGKH�[4H�P�Z�L.H�L	R�GKR4°4fpT	N&P�O�L	SWT.O�V�T	O�X(L	YKYIGKR4�§£y¤$��P(SWF4T9Z4H"x

± T	O`P�f9L	��N4YKP�SQF4PX¾*ì�����P�SWF�T*ZtGIR�·9îlw(Ü9ñ9ó1 �¾9ì9Ü � v6_�F4GIX«F�SWL	ª.P�H`S/_AT�GIR9SQP��	P(OAL.OQ�.[4��P�R9SWHAL	R4ZtOQP(SW[4O�R4H
SQF4P�GKO���L	f9GK��[4�§v*X�L.Rt\&P]X�L.YIYKP�ZpGKRpSQF4P]V�T	YKYKT"_�GIR4��_`L"r@$
¿ ·9î@w�Ü9ñ9ó1 �¾*ì9Ü � ¿ � ¿ ¾*ì�� ¿ �mÀ1¶�Á1¶�¾��@ 
E�F4GKH�X(L	YKYJ_�GIYKYJGKR4H�SWL	R9SQGIL.SWP]SWF�P�¨�L	O�GIL.\4YIPX¾�SWT�Ê&x��ã��P�SWF�T*Z�X(L	R�\�P�X�L	YKYKP�Z�T	R�L	R�T.\9×WP�X(S�L	H�V�T	YKYKT"_�H�v
V�T.O�P�f9L	��N4YKP{$
Â |�Ã9ñlv(Ü1� ¿ ¾*ñ9Ü � Û�� ¿ ��¼(ë�}9ï9ÚlÄ@¶~¼(ë�}9ï*Ú�½1¶�¼(ë{}9ï9Ú�À1¶ Â ò9Ü©�@ 
E�F4P�X�T.YIT.R¦GKH�[4HQ[�L	YKYIr¡[4H�P�Z¢GKRÕcAOQT.YIT.�§SWT¬H�P�N4L.OQL.SWPpLi��T9Z4[4YKP�R4L	��P�V�OQT.� L¬N4OQP(Z4GKX�L	SQPtGKR¢SWF4P

��T9Z4[4YKP*x.E�F4GKH�[4HQL.�	P�GIH�L	R�L	YKT	�	T.[4HdSQT�T.[4O`[4HQP�T	VMSWF4P=X�T.YIT.RCv	_�F4GIX«FtHQP(N4L	O�L	SQP�HAL�£y¤ÞX(YIL.HQH`T	O�T	\�×WP�X�S
V�O�T	�èL���P�SQF4T9Z�Z4P�°4R�P�Z�SWF4P(OQP(GIRyx
E�F4P�£y¤ÞYIGK\4O�L	O�GIP(HAX(T	R9SWL.GIR���P(SWF4T9Z4H�SWF�L	S`X�T	��N4GKYKP�£y¤ÞH�T	[4O�X�P�X�T9Z4P�SWT�P�GKSWF4P(O`L.R�P(f*P(X�[4SQL	\4YKP�°�YIP

T.O�SWT]L.R�L.HQH�P���\4YKr�SWF�L	S�O�P�H�GIZ�P�H<GKR���P(��T	O�r*x�E�F4GKH�P(R4L	\4YKP�Z�[�H�SWT�Z�P�°4R4P�Lou*í@v(Û9ó�u{<@ÄdN4O�P�Z4GKX�L.SWP�SQF4L	S
X(T	��N4GKYIP(H�L��.GI¨.P�RpcdO�T	YKT	��°4YIP]GKR9SWT���P���T	O�r*x

9nÅlE�yVFGQ�N+�^>±Æ0N%K�N�I0N�D�E�AON{Æ¢ÇlzÈ7X2

± GK�	[4O�PâÊãH�F4T"_�H¦LuHQGK��N4YIP©cdO�T	YKT	��N4O�P�Z�GIX(L	SWP9v]X«F4T.HQP(RÞSWTãGKYKYI[4H�SWO�L	SQP�SQF4P�_`L"ruGKRè_�F4GKX«Fè\&T	SWF
X(T	R�×W[4R�X�SWGKT	R�L	R4Z�Z�GIH ×W[4R4X(SWGKT	R�L.OQP�X(T	��N4GKYIP(ZCv«L.R4Z ± GK�	[4O�P�Ë�H�F4T"_�HJN�L	O�SMT	V9SQF4P=£y¤ X(YIL.HQHCGIR9SWT�_�F4GIX«F�GIS
GKH<X�T.��N�GIYKP�ZCx ± GK�	[4O�P`Í�H�F4T"_�HbSWF�P`o�� � X�T9Z4P�N4O�T9Z4[4X�P(Z�\9r Ç ��ÈqcdO�T	YKT	��V�T.O<SWF4GKH<cdO�T	YKT	��N4OQP(Z4GKX�L	SQP*x
E�F4P]Ü9ï9î�L	R4Z�Ü9ï9òlw(Ü�o§� � GKR4H�SWO�[4X�SQGIT.R4H�X�L.Rt\&P=HQP(P�RpGIR�\&T	SQFtSQF4P�£y¤èX�T9Z4P=L.R4ZtSQF4P]o§� � X(T*Z�P*x
E�F4P�ñ��*ñ@v(ò9Ü9ñ]o§� � GIR4H�SWO�[4X(SWGKT	R�GKHAGK��N4YIP(��P�R9SWP(Z�GIR £y¤ \9r�L	Z4Z�GIR4��L�N4O�P�Z4GKX�L.SWP�X(L	YKY�T.\9×WP�X(S�SWT�SWF4P
X(T	R9SWGKR9[4L	SQGIT.RCx*E�F4P�ì9í9í*Û@v(ì9Ü9ñ�L.R4Z��*ñ9ì9í9í9Ûlv(ì9Ü9ñ�o�� � GKR4HQSQOQ[�X�SWGKT	R�H�L	O�P�GK��N4YKP���P�R9SWP(Zm\9r�SWF4P�cd¤
O�[4R9SWGK��P]HQr9H�SWP��§x
E�F4P§£y¤�X(T*Z�P�GKH]Z4GKOQP(X�SQYIr§X(T	��N4L.OQL.\4YIP�SWT�SQF4P n L"¨�LpX�T9Z4P�N4O�T*Z�[4X�P(Zi\9r§cAOQT.YIT.� £yL	V�ÌP*v�_�GISQF¬SWF4P

��L	GKRpZ4GI�&P�O�P�R�X�P]\&P�GKR4��SWF4P][4H�P=T	VyR4L	��P(HQN4L.X�P(H�x.E�F4P=N4O�P�Z4GKX�L.SWP(H�L	O�P�O�[4R�\9r�L�HQ[4N&P�O�¨9GIH�T	O���P�SQF4T9ZCx
E�F4GKH]��P�SQF4T9ZiX(L	YKYIH]P(L	X«F�N�OQP(Z4GIX(L	SQP*v�_�F4GKX«FiO�P�SQ[4OQR�H]SWF4P�N4O�P�Z4GKX�L.SWP�SWF4L.S]GIH]SQTt\&P�X�L.YIYKP�ZiR4P�f9S l SWF4P
X(T	R9SWGKR9[4L	SQGIT.RCzWvAL	R�Z�SWF�P�R X�L.YIYKH�SWF4P¬R4P(f*SpN4O�P�Z4GKX�L.SWP9x`E�F4P ñ��9ñ@v@���§��P�SQF4T9ZÆT.VÉ}�Ê@Äi�	P�R�P�O�L	SWP(HtL
X«F4T.GIX(P�N&T	GKR*S�V�OQL.��P�\*rpX�T.R4H�SWO�[4X�SQGIR4��L � ï*ñ��Jê�v(ì*Ü9ñ�SQF4L	S���T9Z4P(YIH�SWF4P�T	N&P�O�L	SQGIT.RpT.V<SWF4P�Ü*ï9îto§� �
GKR4H�SWO�[4X�SQGIT.RCx.E�F4GIH�X(L	YKYIH:}�Ê@ÄOÊlÄ�°4O�H�S6v._�F4GKX«FtP(f*P(X�[4SQP�H�SWF�P�°�OQH�SAX(YIL.[4H�P�T.VMSWF�P�cAOQT.YIT.��N4O�P�Z4GKX�L.SWP=ì�<lÄ*x
Ñ VUSQF4GIH`V�L	GKYKHAT.Od��T	O�P�H�T	YK[4SWGKT	R4HAL	O�P�O�P�Ý9[4P�H�SWP(Z�GKSdSWF�P�R�X(L	YKYIH#}�ÊlÄOÊ@w(ò�|{Ê@Ä*v(_�F4GKX«F�GIR�SW[4O�R�X�L.YIYKH1}�Ê@ÄOÊ�½:x
E�F4GKH�P(f*P(X�[4SQP�H�SQF4P�H�P�X�T.R4Z¬X�YKL	[4H�P�T	V`SWF4P�N4OQP(Z4GKX�L	SQP*x&E�F4P�ñ��9ñ@v@������P(SWF4T9Z4H�T.V)}�Ê@ÄOÊ@Ä�L	R4ZV}�Ê@Ä�Ê�½
\&T	SQF�X�T.R4HQSQOQ[�X�SJL�X«F4L	GKR]T	V � ï9ñ��Uê�v(ì9Ü9ñ.H:SQT�\�P`P�f9P(X�[4SQP�Z�GKR�H�P�Ý9[4P�R�X�P*x�E�F9[4HML.V�SWP�O¦}�Ê@Ä�Ê@Ä@ ºñ��*ñ@v@�O�MF4L	H
\&P�P(R X(L	YKYIP(ZCv:SQF4P � ï*ñ��Jê�v(ì*Ü9ñtT	\9×WP(X�S=X�O�P�L.SWP(Zi\9rië9ñ � � ï9ñ��Uê�v(ì9Ü9ñlw@ ���Ê@Äl�ºìlÄ@¶mu@Ä{��_�GIYKY�\&P�X�L	YKYKP�ZCv
L.R4ZtH�T�T	RCx
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4:H�K�xGDCN+Î�Ï ��HQGK��N4YKP]cdO�T	YKT	��N�OQP(Z4GIX(L	SQP
ë9ì9ó9ñlwOu9ì@v(ñ�Ð�ÐO£1  � w � ì9ï�uº  � ï9ñ��Uê{v(ì.Ü9ñ@w�ª

ò@w9ê(ë*ÚeÐ�ÐO£1  � w � ì9ï�uº �Ñ9ì9ë9Úº�
ò@w9ê(ë*ÚeÐ�ÐO£1  � w � ì9ï�uº �Ñ9ì9ë9Úº �Ò*ñ@w�Û*ò9ïtv(ñ1�
ò@w9ê(ë*Ú � ï9ñ��Jê{v(ì9Ü9ñ@wr�¤Ð�Ð�£1  � w � ì9ï�u1  � ï9ñ��Jêgv(ì9Ü*ñlwl�
ò@w9ê(ë*Ú�Ò9ñ@w(Û9ò*ï@v(ñ@w��¤Ð�ÐO£1  � w � ì9ï{u1 �Ò9ñ@w�Û*ò9ïtv(ñ@wl�

u9ò�|9íUê�v�v(í9ì@w{wV}{Ê@Ä©� � ï*ñ��Jê�v(ì*Ü9ñ¢ª
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E�F4P�O�P�L.OQP�S/_ATiN�T.HQH�GI\�YIPtHQT.YI[4SQGIT.R4H�SWT SWF4GKH�N�OQT.\4YIP(�§xJE�F4Pp°4O�HQS�GIH�GKR4H�SWP�L.Z�T	V�O�P�YKr9GIR���T	R¦SWF4P(HQP

H�SWL.SWGKX�°�P�YKZ4H�v*SQT�X�O�P�L	SQP�L�R4P(_�T	\�×WP�X�S�P(¨	P�O�r�SWGK��P]T	R4P�GIH�O�P�Ý9[4GKO�P�ZCx.E�F4GKH�HQT.YI[�SWGKT	Rp_AT.[4YIZtF4L"¨	P�\&P�P�R
GKR4P��X(GIP(R*S�x9��\&P�SWSQP�O�H�T	YK[4SQGIT.RtGKH�SWT�O�P�Z4P(HQGK�	RtSWF4P]H�SWT.OQL.�	P�T	VySWF4P]P(R4�	GKR4P=L	R�ZtX(T	R9SWGKR9[4L	SQGIT.RtZ4L.SWL:x
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E�F4P�P�R4�.GIR�P`°�P�YKZ�GKH<T	R�YIr�[�HQP(Z�GKR�SWF4P�ñ��9ñ@vl�O����P�SWF�T*Z�T.V�SQF4P � ï9ñ��Jê�v�ì9Ü9ñUx«E�F4GKH<��P�SQF4T9Z�GKH<L	YK_`L"r*H
X(L	YKYIP(Z�\9r�SWF4P�P�R4�.GIR�P*x Ñ R�SWF�P�T.OQGK�	GKR4L.Y�X�T9Z4P�L���P(SWF4T9Z�SQF4L	S`GKR4GISQGIL.YIGK²�P(H�SWF4P�P�R4�.GIR�P�¨�L	YK[4P�_AL.HAX(L	YKYIP(Z
×W[4H�S<\&P�V�T	O�P�L=X�L	YKY�SWT=SQF4P�ñ��*ñ@v@�O�d��P(SWF4T9ZCx Ñ R�HQSQP�L	Z�_`PAL.Z4Z4P(Z�L.R�L.OQ�.[4��P�R9SySWT=SWF4P�ñ��9ñ@v@���d��P�SQF4T9ZCv
_�F4P(OQP(\9r�SWF4P]P(R4�	GKR4P=X�T.[4YKZtN4L.HQH�L�O�P�V�P(OQP(R4X�P=SWT�GKSWH�P�YKVbSWT�P�L.X«FtX(L	YKYUSWT�ñ��9ñlv@�O�*x
oqF4P�RpSWF�P�X(T	R9SWGKR9[4L	SQGIT.R�°4P(YIZpGIH�[4H�P�ZtGIRpL���L.GIR � ï*ñ��Jê�v(ì*Ü9ñ�X�YKL	H�HASQF4P�O�P�GKH�R4T�N4O�T	\4YKP��§v	L	H�P�L.X«F

SQF4OQP(L	Z§_�GKYKYCX(OQP(L	SWP�L�H�P�N4L.OQL.SWP�T.\9×WP�X(S6x�E�F4P�X�T	R9SQGIR9[4L.SWGKT	Rm°4P(YIZiGIR§LtHQ[�\�X(YIL.HQH�T	V<SQF4GIH=GKH�GKR4GKSWGKL	YKGIH�P�Z
L.S�SWF�P�\&P��.GIR4R�GIR4�pT	V<SQF4P�ñ{�9ñ@v@�O�]��P�SQF4T9Z�\9r�OQP(SWO�GIP(¨9GIR4��L�¨�L	YK[4P�OQP(X�T	O�Z4P(ZmGIRiSWF4P�P�R4�.GIR�P*x�¥`P(V�T	O�P*v
SQF4GIH�T"¨.P�O�_�OQT.SWP�SWF4P=H�[4N�P(OQX(YIL.HQH�X(T	R9SWGKR9[4L	SQGIT.R�°4P(YIZCx�Ø�T"_`P�¨	P(O�v	SWF�P�O�P�GKH�R4T�R4P�P(Z�V�T	O�SWF4GKH"x Ñ R4H�SWP�L.Z�T.V
[4H�GKR4��SQF4P�T.\9×WP�X(S�°4P(YIZi_AP�X�O�P�L.SWP�LtR4P�_�YKT9X�L.YC¨�L	O�GKL	\4YKP�L.R4Z§GKR4GISQGIL.YIGK²�P�SWF�P�R4P(_�¨�L	O�GIL.\4YIP�V�OQT.�ÓSWF4P
P(R4�	GKR4P*x
E�F4P�O�P]L	O�P=L	YKHQT�°�P�YKZ4H�SWF�L	S�H�SWT.OQP=SWF�P�L	O��	[4��P(R*SQH�SWT�SQF4P�N4O�P�Z4GKX�L.SWP9v9\4[4S�SQF4P�H�P]L	O�P=L	YKOQP(L	Z4r�Z4P�L.YIS

_�GKSWF�GKR�L���L	R�R4P�OAHQGK��GIYKL	O�SQT�T.[4O���T9Z4GI°�P�Z�SQOQP(L	SW��P(R*SdT	V:SWF4P�X�T.R*SQGIR9[4L.SWGKT	R�°4P(YIZCx	E�F9[4H"v"_`P�Z4GKZ�R4T	S
F4L"¨.P�SWT�_AT.OQO�r�L.\�T.[4SdSQF4P�L.OQ�.[4��P�R9SWH�SQT�L�N�OQP(Z4GIX(L	SQP�GIR9SQP�O�V�P�O�GIR4��_�GISQF�SWF�T	H�P�T	VUSQF4P�H�L	��P�N4O�P�Z�GIX(L	SWP
O�[4R4R4GKR4��T	R�L�Z4GK��P(OQP(R9S`SQF4O�P�L	Zyx
± GIR4L.YIYKr�L�N4O�T	\�YIP(�èL	O�T	H�P�_�GKSWF�SQF4P]GI��N4YKP���P(R*SQL	SQGIT.RtT.VC°4O�H�S`X(L	YKYJT	N�SWGK��GK²�L.SWGKT	R l ± £�ß]zWx
± £�ßðGIHt[4H�P�Zq_�F4P(RqL�N4O�P�Z4GKX�L.SWPmF4L.H�X�YKL	[4H�P�H�SWF4L.S�F4L"¨.PpSQF4P�N�OQT.N�P(OQS/r�SQF4L	StSWF4P(GIO�°4OQH�S�\&T9Z4r

�.T	L	YCF4L	H�SWF4P�H�L	��P�V�[4R4X(SWT.O�L.H�SQF4P�GKO�F�P�L	Z��	T	L.Yçx ± T.O�P�f9L.��N�YIP9v4X(T	R4H�GIZ�P�O�SQF4P�HQP(X�T	R�ZmX�YKL	[4H�P�T.V<SWF4P
V�T.YIYKT"_�GIR���N4O�P�Z�GIX(L	SWP9x

ó9ñ9ó�|*ñ9ï1��Ì1¶ Ô ÌêòóÊ�Öl�@ 
ó9ñ9ó�|*ñ9ï1��Ì1¶ Ô ÊêòóÑ�Öl�e��µ©ó*ñ9ó�|9ñ9ïº��Ì1¶�Ñ@�l 
oqF4P(R�SQF4P�H�P�X(T	R4Z�X�YKL	[4H�P�GKH�P�f9P�X([4SWP(ZCv.L�R4P(_âX«F4T	GKX�P�N�T.GIR9S`R4P�P(Z�R4T.SA\&P�X(OQP(L	SQP�ZCv	GIR�HQSQP�L	Zt_AP���L	ª	P
L�R4T.SWP�T	V`SWF4P�YKL	H�S=X«F4T	GKX�P�N&T	GKR*S]_�F�P�R¬SWF4P�N4O�P�Z�GIX(L	SWP�ó9ñ9ó�|*ñ9ï�<�½�GKH�X(L	YKYIP(ZiL.R4ZiO�P�¯É[4H�P�SQF4GKH�X«F4T	GKX�P
N&T	GKR9S�_�F4P(R¡SWF4PtHQP(X�T	R�Z¡X�YKL	[4H�P�X�L.YIYKH�ó9ñ9ó�|9ñ*ï�<�½Ux�E�F*[�H ± £�ß]vJL	YKYIT"_�H�SWF4Pt°4OQH�S�\&T9Z4r¬�	T	L.Y�SWTiX�L.YIY
SQF4P�N4O�P�Z4GKX�L.SWP=_�GKSWF4T.[4S�X�T.R4H�[4��GIR4��L.Rp[�R4R4P�X(P�H�HQL.OQr�X«F4T	GKX�P=N&T	GKR*S�x ± £�ßqGKH�Z4GKHQX([4HQH�P�Z�GKRm��P�V�P(OQP(R4X�P
D k Ï®{/x�oqF4P�R SWF�P � ï9ñ��Jê{v(ì9Ü9ñ�X�YKL	H�H�OQP(N4OQP(HQP(R9SWGKR4��SQF4P�°4OQH�S�X�YKL	[4H�P�_`L	H�P�R9SWP(OQP(ZCv�LtO�P�V�P(OQP(R4X�P�SWTpSWF4GKH
� ï9ñ��Uê�v(ì9Ü9ñ�T.\9×WP�X(S�_AL.H�HQSQT	O�P�ZpGIR�SWF�P'ô!õñö^õñ÷ùø�°�P�YKZpT.VCSQF4P � ï9ñ{�Jê�v(ì9Ü*ñ�X�YKL	H�H"v*X�L	YKYKP�Zmñ9ë*Ü9ï9î�Ê@v�Û��9ñUx"�
H�[4\&X�YKL	H�H�O�P�N4O�P�H�P�R9SWGKR4��L�YIL.SWP�O�X�YKL	[�HQP�X(T	[4YKZ§SQF4P�R§[�HQP�SWF4GKH�¨�L.YI[4P�SWTtX�L	YKYySWF4P�°4OQH�S�X(YIL.[4H�P�L	�.L	GKRCx Ñ S
H�P�P(��P(ZmSWF4L.S�_`P]R4P�P(Z4P�ZmSQT���T"¨	P]SWF�GIH�Z4L	SQL�GIR9SWT�SWF4P�P(R4�	GKR4P9x�o P�X�T.[4YIZmR�T	S6v4F4T"_`P�¨	P(O�v.N4YKL	X(P�GKS�GIR
L�H�GI��N4YKP�¨�L	O�GIL.\4YKP�GKR¡SWF4P�P(R4�	GKR4P�SQTp\&P�O�P�SQOQGKP�¨.P�Z�_�F�P�R¡R4P(P�Z4P(ZCx:E�F4GKH�_`L	H]\&P�X�L.[4H�P�\&P�S/_`P�P(R¬SWF4P
H�SWT.OQGKR4��T.V<SWF4P�¨�L	YK[4P�L.R4Z§GKSWH�OQP(X�L	YKY/v�L	R�T	SWF�P�O�N4OQP(Z4GKX�L	SQP�SWF�L	S�L	YKHQT�[�HQP(H ± £�ßÆX(T	[4YKZ§\&P�X(L	YKYIP(ZmL	R4Z
_�GKHQF�SQT]HQSQT	O�P�GISQHAñ9ë9Ü9ï*î�Ê@v(Û��*ñUx Ç GI¨.P�R�SWF�L	S�[4H�[4L.YIYKr�T.R4YIr�T	R�P�HQ[4X«F�X(T*Z�P�R4P�P(Z�\�P�HQSQT	O�P�ZCv�L.R4Z�R4P�¨.P�O
��T	O�P�SWF4L.R¬T	R4P�N&P�O�N4O�P�Z�GIX(L	SWP�GKR¡SWF4P�H�T	[�OQX(P�cAOQT.YIT.�tN4O�T	�.OQL.�§v�T.[4O]H�T	YK[4SWGKT	R _AL.H]SWTm[4H�P�L�F4L	H�F4¯
SQL	\4YKP�GKR SWF4P�P�R��	GKR4P�SQF4L	S���L	N4H � ï9ñ��Uê�v(ì9Ü9ñ�X�YKL	H�H�P�H"v4SQF4L	S=GKH�v�SWF�P�S/r9N&P�T	V�SQF4P � ï9ñ��Jê�v�ì9Ü9ñ�T.\9×WP�X(S6v
SQT � ï9ñ��Jê{v(ì9Ü9ñ�T.\9×WP�X(SWH"v9SWF�L	S�GIH"v9SQF4P]X�[4O�O�P�R9S�ñ*ë9Ü9ï9î�Êlv(Û��9ñ�V�T.O�SWF4L.S�N4OQP(Z4GKX�L	SQP*x
Ø�L"¨9GKR4����L.Z4P=L	YKYUT	VMSQF4P�H�P=X«F4L	R��	P�H"v.��[4YKSWGKN4YKP]P�R4�.GIR�P�H�X�T.[4YIZpO�[4RtZ�GI�&P�O�P�R9S6v*T.O�SWF4P=H�L	��P*v*cAOQT.YIT.�

N4O�T	�.OQL.��HAX(T	R4X([4OQO�P�R9SQYIr9v*_�GISQF4T	[4S�GKR9SWP(OQV�P(OQP(R4X�P9x

40>RD�ðlH�IGKVA�MGD�N�E�Æ0BaEPI0Æ�AOM0N%K�Q�>�ÇGE�Q1AOE�ÇGQ�N
oqF4P(R�L�V�T.OQª�GIHAX�L.YIYKP�Z�T.R�L�HQSQOQ[�X�SW[�OQP�L�Z4P�P(N�X�YKT	R4P�T	V:SWF4L.SdH�SWO�[4X�SQ[4O�P�GIHAX�O�P�L.SWP�Zyx Ñ R�SQF4P���T	H�S�N4L.OQS
SQF4GIH�GIH<×W[4HQS�L�X�T	N9r9v9F4T"_`P�¨	P(O�v.GKRmSWF4P]X(L	H�P]T	V¦Ü9ì*ïJê(ì�|9í*ñ�¥9ñ9ï9ó.Hd_AP]_�GKHQFmSQT���L	GKR*SQL	GKR�YIGKR4ª9H�\&P�S/_`P�P�R
X(T	N4GKP�H�T.VMSWF�P]HQL.��P=¨�L	O�GKL	\4YKP=T	RpZ4GI�&P�O�P�R9S�SQF4OQP(L	Z4H"v*H�T�SQF4L	S�SQF4P�rtX�L.RtL.X�S�L	H���P�H�H�L	�	P�X«F4L.R4R4P�YKH"x
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± T.O�P�L.X«FÕ¨�L	O�GKL	\4YKP�GIRqL¬V�T	O�ª	P(ZÔHQSQOQ[4X(SW[4O�P*vy_`PmX�O�P�L.SWPmLV£9Û9ëlv(ò9ï9ï9ñ*ë9Ü�Ü9ì9ïUê(ì�|9í.ñ§T	\9×WP(X�S6v<_�F4GIX«F
O�P�X(T	O�Z4H©_�F�GIX«F T	V¦SQF4T	H�P SWF4O�P�L.Z4H _�GISQF L$X�T.N*ræT.V�SWF�L	S ¨�L	O�GIL.\4YIP L	O�PuH�SWGKYKY¡OQ[4R�R4GIR��&xpedL.X«F
Ü9ì9ïJê�ì�|9í9ñ�¥*ñ9ï9ó�T.\9×WP�X(S=T	V`LpX(T	R4X([4O�OQP(R*S�¨�L	O�GIL.\4YKP�ª.P�P(N4H]L�OQP(V�P�O�P�R4X(P�SQTmGISQHÉ£9Û*ë@v(ò9ï9ï*ñ9ë9Ü�Ü9ì*ïJê(ì{|*í9ñ
T.\9×WP�X(S6x Ñ V�S/_`TÈÜ9ì9ïJê(ì{|9í9ñ�¥9ñ*ï9ó*H�L	O�P�[�R4GI°�P�ZCv�L.R4Z�T.R4P GIHmX(T	R4X([4OQO�P�R9S�v�SQF4P�RÆSWF4P¬T.SWF4P(OpGKHm��L	Z4P
X(T	R4X([4OQO�P�R9S�v	\9rtX�T	N9r9GKR4��SQF4GKH�OQP(V�P�O�P�R4X(P=L	X�O�T	H�H"x
E�F4P�X�YKT	R�GIR4�mN�OQT9X�P(HQH]GKH�O�P�X([4OQH�GK¨	P�HQT�SQF4L	S�L.R9rrÜ9ì*ïJê(ì�|9í*ñ�¥9ñ9ï9ó�SQF4L	S]X(L	R¬\�P�OQP(L	X«F4P(ZiV�O�T	� SWF4P

N4O�P�Z�GIX(L	SWP�X�L	YKY/� H�L.OQ�.[4��P�R9SWH�GIH�X�T	O�O�P�X�SQYIrtX�YKT	R4P(ZmGIRmSQF4GKH�_`L"r*x9E�F�P�P�R9SWGKO�P�X�YKT	R4P(ZmHQSQOQ[�X�SW[�OQP�GKH�SQF4P�R
\4[�GIYKS�GIR�L�R4P(_©cAOQT.YIT.��P�R��	GKR4P*v9L.R4ZpP�f9P�X([4SWP(ZCx
edL.X«FâV�T	O�ª	P(Z�SWF�OQP(L	Z�GKH�P�Ý9[4GKN4N&P�ZÆ_�GISQF©L¢N4O�GI¨�L	SQPiZ�L	SWL.\4L	H�P SWF4L.StGKS�X�L	R©[4H�P GKR�SQF4P¬R4T	O���L	Y

_`L"r*x Ñ R L	Z�Z4GISQGIT.R _AP¡N4O�T"¨9GIZ�P LÔ�.YIT.\4L	Y]Z4L.SWL.\4L	H�P*v`_�F4GKX«F GIH�HQF4L.OQP(Z©\&P�S/_`P�P(R L	YKY�SWF4P¡SQF4O�P�L	Z�H�x
��X�X�P(HQH�P�HAL	O�P�L	[4SQT	��L	SQGIX(L	YKYIr�N4O�T	SQP�X�SQP�Z�\9r�L���[�SWP�fJx	E�F4P�Z�L	SWL.\4L	H�P�X�L.R�\�P���T*Z�GI°4P(Z�\9r�N4OQGK��GISQGI¨.P�H
Ú9í9Û�|*ì9í�Ê9ì@w{w(ñ9ï9Ü�<lÄ*v�Ú*í9Û�|9ì9í{Ê9ï9ñ9Ü9ï*ì@v(Ü�<@Ä]L.R4Z�H�T�T	RyxJEyT�Ý9[4P(OQr¬SWF�PtZ4L.SWL.\4L	H�P�LiÚ9í9Û�|9ì*í�Ê@v(ì9í*í�<@Ä
N4O�P�Z�GIX(L	SWP=GKH�N4O�T"¨*GKZ4P(ZCx
Ñ V�T	R�PtSQF4OQP(L	Z�N�YIL.X�P�H�LiSWP�O�� GKR¦SWF�Pt�.YIT.\4L	Y`SWL.\4YIP9vCL	R4ZÕL	R4T.SWF4P(O�O�P�SQOQGKP�¨.P�H�GKS6vySQF4P�RÕSWF4L.S�SQP�O��

N4L.HQH�P�H�V�OQT.�ÓT	R4P�P(R4�	GKR4P�SWT�L.R4T	SQF4P�O"x�oqF�P�R4P(¨	P�O�L�SQP�O��$Z�T*P(H�SQF4GKH�GKS���[4H�S�\&P�O�P�\4[4GKYKS�GKR§SWF�P�R4P(_
P(R4�	GKR4P*v*H�GKR4X�PoÜ9ì9ïJê�ì�|9í9ñ�¥*ñ9ï9ó*H<��L	ª	P=[4H�P=T	VCSWF4P]P(R4�	GKR4P*� H�SWO�L	GKY/x*��H�L��	P(R4P�O�L	Y:H�T	YK[4SWGKT	Ryv*_AP]N4O�T"¨9GIZ�P
LtHQN&P�X(GIL.YCP(R4�	GKR4P�V�T	O�SWF4P��	YKT	\4L.YMSQL	\4YKP*x�oqF4P(R�L�SQP�O��ÓGIH=�	YKT	\�L	YKYIrpL	H�HQP(OQSQP�Z§GKS�GIH�°4O�HQS�\4[4GKYIS=T	R�SWF4P
�.YIT.\4L	Y9SWL.\4YKP�P�R4�.GIR4P9v6SWF4P(R�SWF4P�cAOQT.YIT.��L	H�H�P�O�SWGKT	R�X(T9Z4P�GIH�O�[4R�T	R�SWF4P��.YIT.\4L	Y�SQL	\4YKP�P�R4�.GIR�P*x6o P�Z4T=R4T	S
_�GKHQF�SQT�X(OQP(L	SQP�L�R�P�_ÆSWF4O�P�L.ZtP(¨	P�O�r�SQGI��P]SWF�GIH�T9X(X�[4O�H�v*H�T�SWF4P]L.HQH�P�O�SWGKT	RpX�T9Z4P=GKH�O�[4R�T	RpSWF4P]�.YIT.\4L	Y
SQL	\4YKP�úOûýü�÷ùûRú�vU\4[4S]T	R¬SQF4P�SWF4O�P�L.ZiSQF4L	S]X(L	YKYIP(Z Ú9í9Û�|9ì*í�Ê9ì@w�w�ñ9ï9ÜUx9E�F9[4H"v&LmX�L	YKY<SWT§Ú9í9Û�|9ì*í�Ê9ì@w�w�ñ9ï9Ü
Z4T9P(H�R4T	S�P(f*GKS�[4R9SWGKYJSQF4GIH�F�L	H�F4L.N4N&P�R4P(ZCx
��SASQF4P�YIT"_`P�H�SdYKP�¨.P�Y/v®L.YIY:T	VUSQF4P�L	\&T"¨	P�GKH`GI��N4YKP���P�R9SQP�Zp\*r�[4H�GKR4��L�R4P�_qGKR9SWP(OQR4L.Y:N4OQP(Z4GKX�L	SQP�X(L	YKYIP(Z
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^4[�X«FpO�P�N&P�SQGISQGIT.Rt��[4H�S6v9F4T"_`P�¨.P�O"v.\�P]��L	SQX«F4P�Zp\9r�\4L.X«ª*SQOQL.X«ª9GIR4��T	R�SWF�P]cd¤èH�GIZ�P*x

.G9c6e(�~m��}��3.q�'4ã����~m���t�t�-9�~m�3ï
± GK�	[4O�P�Î�H�F4T"_�H�SWF4P=X�T.R9SWO�T	Y:Ù4T"_âYKT	�.GIX�T	VJSQF4P][4R4GK°4X(L	SWGKT	RtL	R4Z � ìJê�Ü�Ê9é9Û9ï�T	N&P�O�L	SQGIT.R4H"x	E�F�P�H�r9��\&T	Y����GIR4Z�GIX(L	SWP(HMSQF4PA[�R4GI°�X�L	SQGIT.R]HQr9��\�T.Yg��L	HC[4HQP(Z�GKR�cd¤§v«L.R4Z�SQF4PdH�r9��\&T	Yg��GKR�SWF4P`Z4GKL	�.OQL.��O�P�N4O�P�H�P�R9SWH
[4R�GI°4X(L	SQGIT.RmL	H�GKRmHQSQL	R4Z�L	O�ZpcAOQT.YIT.�&x*E�F4P�°4�	[4O�P*v�SWF4P(OQP(V�T	O�P*v9GKR4Z4GKX�L.SWP�H�SWF4L.S�GKRmcd¤$[4R4GK°4X�L.SWGKT	Rm°4O�HQS
N&P�O�V�T	O���H�L�H�SWL.R4Z4L.OQZmcAOQT.YIT.��[4R4GK°4X�L.SWGKT	R§L.R4Z§SWF�P�R§GKR�SQF4P�X(L	H�P�T	V<[4R�GI°4X(L	SQGIT.R§_�GISQF�LtX�T	R�X�[4O�OQP(R9S
¨�L	O�GKL	\4YKP*v*H�P�R4Z�H�L���P(HQH�L	�.P�SQT�L�_`L	GKSWGKR4��SWF�OQP(L	ZCx
E�F4P � ìUê(Ü�Ê9é9Û*ïtN4O�P�Z4GKX�L.SWP�GIR9¨.T	ª	P(H=SWF4P�Ú9í9Û{|9ì9í�Ê@v�ì9í9í�N�OQP(Z4GIX(L	SQP�SQTpH�P�L.OQX«FiV�T	O=��P�H�HQL.�	P(H�GKR SWF4P

�.YIT.\4L	Y:SWL.\4YKP*x
Ñ V�GKSmGKHmHQ[4X(X�P(HQH�V�[4Y/v�SWF4P¡��P(HQH�L	�.PiGKHmX�T.R4HQ[���P(Z L	R4ZÆSWF4P(R X�T9Z4P¬Z4P�P(N�P(O§GKRÆSQF4P¡cdO�T	YKT	�ÕN4O�T*T.V

SQOQP(P¦GKH P(f9P�X�[�SWP�Zä_�GISQF4T	[�SiSQF4PÕYKT9X«ª \�P(GIR4�ÆO�P�YKP�L	H�P�Zyx�E�F4GKH¬Z4P�P(N�P(OiX(T9Z4PÕX(T	R4H�GKHQSQHiT.V�SWF4PÔX�T9Z4P
P(f*P(X�[4SQP�ZãL.V�SWP(O�SWF�P � ìJê�Ü�Ê9é9Û9ïqN4O�P�Z4GKX�L.SWP�H�[4X�X(P�P(Z4H�L.R4Zã[4Nã[�R*SQGIY�SQF4P�O�P�GKHi\4L.X«ª9SWO�L	X«ª9GIR��¢\�L	X«ª
SQF4OQT.[4�	F¢SWF�PpX(L	YKY�SWT � ìJê�Ü�Ê9é9Û9ï:xMoqF4P(R � ìJê(Ü�Ê*é9Û9ïiGIH�O�P�¯ÉP�f9P�X([4SWP(Z¦T.RÕ\4L.X«ª9SWO�L	X«ª9GIR���SWF�PmYIT9X«ª�T.R
SQF4P+£*Û9ë@v(ò9ï*ï9ñ9ë9Ü�Ü*ì9ïJê(ì�|*í*ñ�T	\�×WP�X�S�GKH�HQSQGIYKY�F4P(YIZCv<L	R4Z¢GIH�F�P�YKZÕ[4R9SQGIY � ìJê(Ü�Ê*é9Û9ïiX�L	RÕR4T¬YIT.R4�	P(O�\�P
O�P�¯ÉP�f9P�X([4SWP(ZCx
Ñ R��.P�R4P(OQL.YCSQF4P�_`L"rpGIR _�F4GKX«F�\4L.X«ª*SQOQL.X«ª9GIR4��GKR�N�OQP(Z4GIX(L	SQP�H�_�GISQFiH�GIZ�P�P��&P�X(SWH]GKH�F�L	R4Z4YKP�ZiGIH=SQF4L	S

SQF4P�O�PtGKH�R4T [4R4¯ÉZ4T	GKR4�&vMH�P�Pp��P�V�P(OQP(R4X�P¡D k Ð®{/xME�F9[4H�T.R¦\4L.X«ª*SQOQL.X«ª9GIR4��SWF4PpHQGKZ4PpP��&P�X(S�GKH�N�P(OQV�T.OQ��P(Z
L.�	L	GKRCx:E�F�P�T	R4YKr P�f9X�P(N4SWGKT	R¡SQT§SWF4GKH�GIH�SWF4P�|*ì@vO¨9Ü9ï*ì@vO¨9ì�|*í9ñ�Ê9í.Û@vO¨�N4O�P�Z�GIX(L	SWP9vU_�F4GKX«F¡O�P�YKP�L	H�P�H�SWF4P
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YKT9X«ª�T	Rp\4L	X«ª9SWO�L	X«ª9GKR4�&x Ñ S�GIH�SQF4PX|*ì@vO¨9Ü9ï*ì@vO¨9ì�|*í9ñ�Ê9í9ÛtvO¨�N4O�P�Z4GKX�L.SWP�SWF4L.S�L	YKYIT"_�H`SWF4P=YKT9X«ª�SWT�\�P=F4P(YIZ
SQF4OQT.[4�	F�T	[4S�SWF�P]P�f9P�X([4SWGKT	RpT	VyZ4P�P(N�P(O�X�T9Z4P9x
Ñ V�SWF�P�X�L.YIYySWTpÚ9í*Û�|9ì9í�Êlv(ì9í9í�V�L	GKYIH"v4SQF4P�Ri_AP�_AL.GIS�[4R9SWGKYCLt��P�H�HQL.�	P�L.N4N�P(L	O�H�v4T	O�GIR§SQF4P�X�L	H�P�SQF4L	S

L.YIY�T	V�SWF4P�SQF4OQP(L	Z4H�L.OQPt_AL.GISQGIR4�:vCSWF4P�X�L.YIY�SQT � ìJê(Ü�Ê*é9Û9ï§_�GKYKY�V�L	GKYçx ± T.O�P�L	X«FÕX�T.R4X�[4O�O�P�R9S�¨�L	O�GKL	\4YKP*v
L.HQH�T9X�GKL	SWP(Zt_�GKSWFmP(L	X«F�cdO�T	YKT	��SWF�OQP(L	ZCv9SQF4P�O�P]L	O�P=S/_AT�¥�T9T	YKP�L.RtÙ�L	�	H"v*R4L.��P(YIrtSWF4P�_AL.GISQGIR4��Ù�L	��L	R4Z
SQF4P�L"_`L	GKSWGKR4�=OQP(YIP(L	H�P�Ù4L	�:x"E�F4P�_AL.GISQGIR4��Ù4L	�]GKR4Z4GKX�L.SWP�HA_�F4P�SQF4P�OASWF4P�SWF4O�P�L.Z�GIHAX�[4O�O�P�R9SWYKr�_`L	GKSWGKR4��T.R
SQF4P�L	N4N�OQT.N4OQGKL	SQP�X�T	R�X�[4O�OQP(R9SC¨�L	O�GKL	\4YKP*x6E�F4P�L"_`L	GKSWGKR4�=O�P�YKP�L	H�P�Ù4L	�=GKH�H�P�S<_�F4P(R�L.YIY�T	V&SWF4P�SQF4OQP(L	Z4H<L.OQP
_`L	GKSWGKR4��L	R�ZpGKR4Z4GKX�L.SWP(H�SWF4L.S�L	YKYJSQF4P]SWF4O�P�L.Z4H�H�F4T	[�YIZ�\&P�OQP(YIP(L	H�P�ZpL	R4Z�L.YIYJT.VbSWF4P�X(L	YKYIH�SQT � ìJê�Ü�Ê9é9Û9ï
V�T.O�SWF4L.S�¨6L.OQGKL	\�YIP�HQF�T	[4YKZ�V�L	GKYçx

9ná-('6�7X/º9nÏA�p}�.y����~m~+9����É9��à.��+(��'9�� �a(=�1('&m('.09

o P]R4T"_â�.GI¨.P�L.RtP(f9L	��N4YKP�SQF4L	S�GKYIYK[4H�SWO�L	SQP�H�SWF�P][4HQP(V�[4YKR4P�H�H�T	VCT	[4O�X(T	R4X([4OQO�P�R�X�r�H�[4N4N&T	O�S`GKR�cdO�T	YKT	�:x
^4[�N4N�T.HQP�SWF�L	S=_AP�F4L"¨.P�LpX�P�R9SQOQL.YyZ�L	SWL.\4L	H�P�SQF4L	S=H�SWT.OQP(H�Lp�	P(R4P�O�GIX�H�P�S�T	V�V�L.X�SWH"x&^4P(¨	P�O�L	Yy[4H�P�O�H�L.OQP
L.\4YIP�SWT�X�T.R4R4P(X�S`SWT�SWF4GKH�Z4L	SQL	\4L.HQP9v®L.R4Z�SQT�L.YISQP�O`GISQH`V�L.X�SQH�x*eAL	X«F�[4H�P�O�X�L.RCv.L	S`L	R9r�SWGK��P*v*Z4GKHQX(T	R4R�P�X�S
V�O�T	�äSWF4P�Z�L	SWL.\4L	H�P�L	R�Z���L.R4GIN�[4YIL.SWP�SQF4P�GKOdN�OQGK¨�L	SWP�X(T	N9r*x"oqF4P�R�SQF4P�r�OQP(X�T.R4R4P�X(S6v�SQF4P�GKOdN�OQGK¨�L	SWP�X(T	N9r
��[4HQS�\&PmHQr9R4X«F�OQT.R4GI²(P�ZÕ_�GISQF¢SQF4P�HQF�L	O�P�Z¦Z�L	SWL.\4L	H�PpL	R4Z¢_�GISQFÔSWF4T.HQP�T	V�L	YKY�SWF4PmT.SWF4P(O�X�T	R�R4P�X(SWP�Z
N4L.OQSQGIP(H�x
^4r9R4X«F4O�T	R4GK²�L.SWGKT	R�T	V:S/_`T]Z4L	SQL	\4L.HQP(H�X�T.R4HQGKH�SWH�T.V&Z�P�SWP(OQ��GKR4GKR4��_�F4GKX«FCv"GKV:L	R9r*v"V�L	X�SQHdX(T	R4Ù4GKX�S��"L.R4Z�GIR

SQF4GIH`X�L.HQP�L.HQª9GKR4�]SWF�P�[4H�P�OA_�F4GIX«F�V�L.X�SASWT�[4H�P*x � [4X«F�T.V:SWF4P�_AT.OQª�GIR�H�T	YK¨9GIR4�]SQF4GKHAN4O�T	\�YIP(�äT9X�X([4O�H�L	S
SQF4P�cAOQT.YIT.��YKP�¨.P�Y/v"L.R4Z�X�T.R4X�[4O�O�P�R4X(r�GKHd[4H�P�V�[4Y&F4P(OQP9x"oqF4GKYIP�L�[4H�P�OAGIHASWO�r*GKR4��SQF4P�Z�P�X�GKZ4P�_�F�GIX«F�V�L.X�S�GKH
X(T	O�OQP(X�S6v4_AP�_AL.R*S�SWT�\&P�X«F4P�X«ª9GKR4��T	SQF4P�O�V�L	X(SWH�V�T.O�X(T	R4H�GKHQSQP�R4X(r*x Ñ R9SQP�O�T	N&P�O�L	SWGKT	Rm_�GKSWF¢£y¤$GKH�[4HQP(V�[4Y
L.H�_AP]O�P�Ý9[4GKO�P]R4P�S/_`T	O�ª�X�T.����[4R4GKX�L.SWGKT	R�\&P�S/_`P�P�RmSQF4P�L.�	P�R9SQH�v9L.R4Z�_AP]_`T	[�YIZmYKGIª.P]L&v9N&T	H�H�GI\4YKrp_AP(\
\4L.HQP(ZCv*�	O�L	N�F4GIX(L	Y:[4H�P�O�GKR9SWP�O�V�L	X(P*x
edL.X«F§N4O�P�Z4GKX�L.SWP�X(L	R§\&P�X�T.R4HQGKZ4P(OQP(Z§HQP(N4L	O�L	SQP�YKr*x4E�F4P�[�HQP(O�X(L	R���L.OQª�H�T	��P�N4O�P�Z�GIX(L	SWP(H�L.H�\&P�GKR4�

T.R4YIr�L.YIYKT"_`P�Z�SQT�F�L"¨	P�T.R4P�V�L	X�S�$*Z4P�SQP�X(SWGKR4��GIR4X(T	R4H�GKHQSQP�R4X(GIP(HAF4P(OQP=GKH�SWO�GI¨9GKL	Y/x	��YIH�T�SWF4P=[4H�P�O�X�L.R���L	O�ª
T.R4P�T	O���T	O�P�T	V<SQF4P�L.OQ�.[4��P�R9SWH�T.V<L�N4O�P�Z4GKX�L.SWP�L.H�\&P�GKR4��ª.P�rp°4P�YKZ4H"x Ñ RmSQF4GKH�X(L	H�P�SWF4P(OQP�X�L.R4R4T	S�\�P
S/_`T�V�L	X�SQH�V�T	O�SQF4L	S�N4O�P�Z�GIX(L	SWP�SWF�L	S�H�F4L	O�P�SQF4P]H�L	��P=ª	P�r9x*E�F4P=V�OQT.R9SW¯ÉP�R4ZpX�L.RtSQL	ª	P=X(L	O�P�T.VC_�F4L.S�SWF4P
V�L.X�SWH�L.OQP=H�[4N4N&T	H�P�ZpSWT���P�L.RCx
E�F4P�X�P(R*SQOQL.Y�Z4L	SQL	\4L.HQPtOQ[4R�H�L	H�L¬HQP(OQ¨.P�O�T	R¦L¬wCGIR9[4f¡��L	X«F�GIR4P9xyE�F4GKH�GIH�N&T	H�HQGK\4YKPpL.H�cd¤ O�[4R4H

T.R � T	R�T§¨	P(OQH�GIT.R j x h Í:x � T.R4T�GKH�L.R õÉT.N�P(R¡HQT.[4O�X�P�GK��N4YIP(��P�R9SWL.SWGKT	R¦T.V�SWF4P¡x ��edEØ"�P�¨.P�YKT	N4��P(R*S
± OQL.��P(_AT.OQª9ö:v®_�F4GKX«F�OQ[�R4H�T	RpoqGIR�Z4T"_�H�L	R4Z�H�P�¨.P�O�L	Y:Z4GKHQSQOQGK\4[4SQGIT.R4H�T	VywMGKR9[4fJx
ß`R�H�SWL	O�SWGKR4�:v�SQF4PAH�P�O�¨	P(OMGKHbN4L	H�HQP(Z�L	R�÷ � wp°4YKP*v(_�F4GKX«F�Z4P(SWL	GKYKHySQF4P`YIGKHQSyT	V�N�OQP(Z4GIX(L	SQP�HyL	YKYIT"_`P�ZCv�L	R4Z

V�T.O�P�L.X«FtN4O�P�Z�GIX(L	SWP]_�F�GIX«F�°4P(YIZ4H�L	O�P�ª.P�rt°4P�YKZ4H"x9Ø�L"¨9GKR4��HQSQT	O�P�ZpSWF4GKH�Z4L.SWL�GKR�SWF4P�cAOQT.YIT.��Z4L.SWL.\4L	H�P*v
GKS�_AL.GISQH�V�T	O�X(T	R4R4P(X�SQGIT.R4H�V�OQT.�èX�YKGKP�R9SWH"x
edL.X«F¦L	�.P�R9S�OQ[�R4H�L	H�L¬X�YKGIP(R9S�T	R¢L H�P�N�L	O�L	SWPpoqGKR4Z4T"_�H���L	X«F4GKR4P9xyE�F4P�X�YKGIP(R*S�GKH�L	\�YIP�SWT¬H�P�R4Z

��P�H�H�L	�	P(H�SWT�L	R4Z§O�P�X(P�GK¨	P]��P�H�H�L	�	P(H�V�O�T	�$SWF4P�HQP(OQ¨.P�O�\9rp[4HQGKR4�t^4^4ØuN&T	O�S�V�T.OQ_`L	O�Z4GKR4�&x9E�F�P�[4H�P�O�GKH
L.\4YIP�SWT�X�T.R4R4P�X(SdSQT�L.R4Z�Z4GKH�X�T	R�R4P�X(SdV�O�T	� SWF4P�H�P�O�¨	P�OA\9r�HQP(YIP(X�SWGKR4��L	N4N4O�T	N�OQGKL	SQP���P�R9[�GKSWP(��H"x.oqF4P�R
Z4GKH�X�T	R�R4P�X(SWP�Zyv	V�L.X�SQH`��L"r�\&P�L.HQH�P�O�SWP(Z�GIRtSWF4P=YKT9X�L	Y&X�T.N9r�T.VJSWF�P�Z�L	SWL.\4L	H�P*x�ß`R�X(T	R4R4P(X�SQGIR4��L	YKY&SWF4P(HQP
V�L.X�SWH`L	O�P�[4R4GKSWP(Z�_�GKSWF�SQF4P�V�L.X�SQHAT.R�SWF4P�HQP(OQ¨.P�O"v�L	R4Z�SWF4P(R�X�T.R4Ù4GKX�SWHAL	O�P�Z4P(SWP�X(SWP(ZCx ± T	OAP�L	X«F�X(T	R4Ù�GIX(S6v
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h.h Ä�Ä ���+�&Å

lock

global
call

succ

deeper
code

succeed

fail

backtrack

fail

no

wait_for(X)

yes

no

this thread
awaiting

no

succeed

yes

declare

waiting
this not

all

this thread
awaiting

declare
all
awaiting
release

declare
this
waiting

pulse

wait

declare
this not

pulse

waiting

global
retract

unify X

unlock

yes

awaiting
release
flag

pulse

unlock

pulse

global assert

lock

X=B

unlock

release?

waiting?

release?

X=#B

clear this

4:H�K�xGDCN
	 $U£yT	R9SQOQT.YUÙ4T"_�YKT	�.GIX�T	Vy[4R4GK°4X�L.SWGKT	RpL	R4Z�_`L	GKS V�T	O
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SQF4P�X�T.R4R4P(X�SWGKR4�mL.�	P�R9S]L.HQª9H�SQF4P�[4H�P�O�_�F�GIX«F¬T	R�P�T	V`SWF4P�HQP(S�T	V�X�T.R4Ù4GKX�SQGIR4�mV�L.X�SQH�H�F4T	[4YKZ¬\�P�[4HQP(ZCx
oqF4P(R�SQF4P�[�HQP(OAF4L.H�HQN&P�X(GI°4P(Z�SQF4GIH�V�L.X�S6v	L	YKY:T	VJSQF4P�T	SWF�P�O`V�L	X�SQHAGKR�SQF4P�X�T	R�Ù4GIX(SWGKR4��HQP(SAL.OQP�O�P�SQOQL.X�SQP�ZCx
± GKR4L	YKYIr9v9SWF�P]R4P�_©Z4L	SQL	\4L.HQP=GKH�\4OQT.L	Z4X(L	H�SASQT�L	YKYJSWF4P]X([4O�OQP(R*SQYIr�X(T	R4R�P�X�SQP�Z�L	�.P�R9SWH"x
£yT	R4Ù�GIX(SWH<L	O�P`V�T	[4R4Z�L	HbV�T.YIYKT"_�H�x ± T	O<P�L.X«F�N4O�P�Z�GIX(L	SWP`_`P`°�OQH�SbYIT9T	ª]SQT=HQP(PAGKV�SQF4P�O�P`L	O�PAL.R*r�X�T	R�Ù4GIX(SWH

\9r�H�P�L.OQX«F�GIR4�=[4R9SQGIY�SWF4P�°4O�H�S�GIHdV�T	[4R4Zyx Ñ V:SWF4P(OQP�L.OQP�R4T]X(T	R4Ù�GIX(SWH"v"_`P���T"¨.P�T	R�SWT]SQF4P�R4P(f*SdN4OQP(Z4GKX�L	SQP*x
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�.T	L	YKH`SWT�\�P�P�GKSWF4P(O�P�f9P�X([4SWP(Z�GKR�N4L.OQL.YIYKP�Y:T.OAH�P�Ý9[4P(R*SQGIL.YIYKr�Z4P�N&P�R�Z4GIR���T.R�_�F4P(SWF4P(O�L��.GI¨.P�R�X(T	R4Z�GISQGIT.R
H�[4X�X(P�P(Z4H�T	O�V�L	GKYKH�x9E�F�P�H�T	[�OQX(P�X(T*Z�P�GKH�SQOQL.R4HQYKL	SQP�Zt\*r�SWF4P]X(T	��N4GKYIP(O�GIR9SWT�cAo§� � l c<L.OQL.YIYKP�Y&o L	O�OQP(R
��\4HQSQOQL.X�S � L	X«F�GIR4P9z<X(T*Z�P*x�E�F4P�OQ[4R�¯�SQGI��P�HQr9H�SWP��ÓX(T	R4H�GIH�SWH�T	VdT	R4P�T	O���T	O�P�cdo�� � H�P�f9P�X([4SWGKR4�pGIR
N4L.OQL.YIYKP�Y/x
± YIL.S`£yT	R�X�[4O�OQP(R9SJcdO�T	YKT	� l ± £yc�zCD h Í®{9GIHyL�H�SWO�P�L.��¯�\4L.HQP(Z=N4L	O�L	YKYIP(Y	YKT	�.GIX�YKL	R��	[4L.�	P*x.£yT	����[�R4GIX(L	SQGIT.R

GKH�¨9GIL�H�F4L.OQP(Zt¨�L	O�GKL	\4YKP�H"x*edL.X«FtX(YIL.[4HQP]GKH��.[4L	O�Z4P�Zp\9r��.T	L	YKH"x*E�F4P�X�YKL	[�HQP=SWF�L	S�GKH�P�f9P(X�[4SQP�Z�GIH�T	R4P]T.V
SQF4T	H�P�_�F�T	H�P��	[�L	O�Z§HQ[�X�X�P(P�Z4H"x Ñ Vd��T	O�P�SQF4L	RiT	R4P�HQ[4X(X�P(P�Z4H"v�L	R9r�T	V�SQF4T	H�P���L"r�\&P�P(f*P(X�[4SQP�ZCx�E�F4GKH
GKH õÉZ4T.RC� S]X�L	O�P�R4T	R4¯ÉZ4P(SWP�O���GIR�GIH���ö&x&E�F4P��	[�L	O�Z4H=��L"r�T	R4YKr§X�T.R9SWL	GKR N4OQP(Z4P�°�R4P�Z¬N4O�P�Z4GKX�L.SWP(H�v�F4P(R4X�P
õçÙ4L	SQö&v*V�T	O�P(�X�GKP�R4X(r�OQP(L	H�T	R4H"x
± £yc GIHbL.R4Z4¯ÉN4L	O�L	YKYIP(Yçx�E�F4GKHb��P(L	R4HbSQF4L	SbX�T.R�×WT	GKR4P(Z��	T.L	YKHCGKR�L�X�YKL	[�HQP`X�L.R�\&P`P(¨�L	YK[4L	SQP�Z�GKR�N�L	O�L	YKYIP(Yçx

£yT.����[4R4GKX�L.SWGKT	R�¨9GIL�¨6L.OQGKL	\�YIP(H�GIH`V�L	X(GIYKGKSWL	SQP�Z�\9r�SWF4P�L	\4GKYKGIS/r�SWT���L.OQª�¨�L	O�GIL.\4YIP(HdL.HdO�P�L	Z�T.R4YIr�_�GKSWF�L
Ý9[4P(HQSQGIT.R���L	O�ªl$	H�[4X«F�L�¨�L.OQGKL	\4YKP�_�GKYKY�L"_`L	GKSdL.R�GIR�HQSQL	R9SWGKL	SQGIT.R�V�OQT.� L	R4T.SWF4P(OA�.T	L	Y/x"E�F9[4H`L�N�OQT9Z4[4X(P�O
X(L	Rp\�P]X(T	[4N4YKP�Z�_�GKSWF�L�X�T.R4HQ[���P(O�L	H�V�T	YKYKT"_�H�v*H�P�P=��P(V�P�O�P�R4X(P�D Ê j {�$
� µ�u9ï9Û��1�-Ì��@¶Vv(Û9ë@wl��Ì � �l 
± £yc¡F4L.H�v®V�OQT.�uT.[4O�N&T	GKR*SdT	V:¨9GIP(_�v"L]H�P�O�GIT.[4H<Z4GKHQL.Z4¨�L	R9SWL.�	P*x"E�F4GIHAZ4GKHQL.Z4¨�L	R9SWL.�	P�GIHdSWF4L.SdGKS�GIHA¨	P(OQr

[4R�YIGKª	P]cAOQT.YIT.�&x Ñ R4Z4P(P�ZmGKS�GKH�R4T	R�¯�SQOQGK¨9GIL.YJP�¨.P�R�SWT�H�GI��[4YKL	SWP�cdO�T	YKT	��N4OQT.�	O�L	��H�GIR ± £ycdx Ñ S�GKH�V�T.O�SWF4GKH
O�P�L.HQT.R�SWF�L	S�_�F4GKYIP]_`P=[4H�P�¨�L.OQGKL	\4YKP�H�SQT�X�T	����[4R4GKX�L	SQP=_AP=Z4T�R4T.S���L.ª	P=[4H�P=T	Vy�	[4L.OQZ4H�GKR�cd¤§x
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c<L	O�YIT.��D Ê.Ë®{AGKH�H�GK��GKYKL	O�SQT ± £ycdx Ñ R4H�SWP�L.Z¡T	V�O�P�L.Z4¯�T.R4YKr�L	R�R4T	SQL	SWGKT	R�H�v:P(L	X«F¡N4O�P�Z�GIX(L	SWP�GIH��	GK¨	P�R¡L
��T9Z4P�Z4P�X(YIL.OQL.SWGKT	RCv4_�F4GIX«F�GIR4Z�GIX(L	SWP(H=_�F4GIX«F�¨6L.OQGKL	\�YIP(H�L.OQP�GKR4N4[�S�¨�L.OQGKL	\4YKP�H�L	R4Zi_�F4GKX«F§L	O�P�T.[4SWN4[�S6x
��H�_�GISQF ± £ycdv*X�T.����[4R4GKX�L.SWGKT	RpGIH�¨9GKL�[4R4GK°4X�L.SWGKT	R�T	VCHQF4L.OQP(Zt¨�L.OQGKL	\4YKP�H"x
± £ycdvJc<L	O�YIT.�tL.R4Z ± Ç Ø�£ l ± YIL.S Ç [4L.OQZ�P�Z¡Ø�T.OQR�£yYKL	[�HQP(H�z`L.OQP�P(f9L	��N4YKP�H�T.V`X(T	����GISQSWP(Z�X«F4T	GKX�P

YKL	R4�.[4L	�.P�HAD Ê	Í	{çx Ñ R��.P�R4P(OQL.Yçv,N�OQT.�	O�L	��HJ_�O�GISQSWP�R�GIR�SWF4P(HQPAYIL.R4�	[4L.�	P(HJX�T.R4HQGKH�SMT	V��.[4L	O�Z4P(Z]Ø�T	O�R]X�YKL	[�HQP(H�x
�Ô�	[�L	O�Z4P�Z�Ø�T	O�R�X�YKL	[�HQP`X�T.R4HQGKH�SWHbT	V4L�H�P�SyT	V4L.HQª]�.[4L	O�Z��	T.L	YKH�v�SWP(YIY��.[4L	O�Z��	T.L	YKHCL.R4Z�\&T9Z4r]�	T.L	YKH�x�E�F4P
Z4GK�&P�O�P�R4X(P�\&P�S/_`P�P(R�L	H�ª��	[4L.OQZ�H�L	R�Z�SWP(YIYb�.[4L	O�Z4H�GIH�SWF4L.S�L.HQªm�.[4L	O�Z4H�X�L	R�T	R4YKrm��L	SWX«FiL	O��	[4��P(R*SQH�v
_�F4P(OQP(L	H�SWP(YIYM�	[4L.OQZ4H�X(L	Rp��L	ª	P=¨�L	O�GKL	\4YKP�\�GIR4Z�GIR4�.H�x�E�F4P]SWP(OQ� õçX�T.����GKSWSQP�Z�X«F4T	GKX�P(ö�O�P�V�P(OQH�SQT�SWF4P(HQP
YKL	R4�.[4L	�.P*� H�[4HQP=T.V�õçZ4T	RC� S�X�L.OQP(ö�R4T.R4Z4P(SWP�O���GIR�GIH��§x
ß`[4O � ìUê(Ü�Ê9é9Û*ï�N4O�P�Z4GKX�L.SWP�GIHbO�P���GKR4GIH�X�P(R9SCT.V�SWF�P`L.R4Z4¯ÉN4L	O�L	YKYKP�YKGIH�� [4HQP(Z�GKR ± £yc L	R4Z�T	V4SQF4P�V�T	O�ª9GIR4�

L.R4Z�P�¨	P(R9S�HQP(R4Z4GKR4��[4HQP(Z�GIR+"�P�YKSWL.cdO�T	YKT	�&x.��H�_�GISQF ± £ycdv*SQF4P���P�H�HQL.�	P(H`N�L	H�HQP(ZpGKR�cd¤øX�L	R�\&P]L	R9r
cAOQT.YIT.��SWP(OQ�§x.E�F9[4H�v	GKS`_`T	[�YIZ�\&P=N�T.HQH�GK\4YIP9v.V�T	O`P�f9L	��N4YKP*v.SWT�N4L.HQH`L�N4O�P�Z�GIX(L	SWP�X�L.YIY&SWT�\&P�P(¨�L	YK[4L	SQP�ZCx
E�F4GKH<H�S/r*YKP`T	V���P(HQH�L	�.PdN4L.HQH�GIR���GKHb¨	P�O�r]Z4GK��P(OQP(R9SyV�O�T	��SQF4L	Sb[4H�P�Z�GKR�SQF4P�R4P�_Õ¨	P�O�H�GIT.R�T	V�cdO�T	YKT	��£yL.V�ÌP*v
_�F4T.HQP=O�[4R9SWGK��P�H�r9HQSQP��øX�T	R9SQL	GKR4H�L�X�YKL	H�H`SQF4L	S�X(L	Rp\�P]GKR4H�SWL.R*SQGIL.SWP(ZpSQT�L	X�S�L.H�L���P(HQH�L	�.P�X«F�L	R4R4P(Yçx
��R4Z�T	O�OQLtGIH=L�Z�P�N&P�R4Z4P(R9S�L.R4Z4¯ÉN4L	O�L	YKYKP�YMcAOQT.YIT.��Z4P(OQGK¨�L	SWGK¨	P9x4^�[4X«F�YKL	R4�.[4L	�.P�H�SWL	X«ª9YKP�SQF4P�N4OQT.\4YKP��

T.V]L"¨	T	GKZ4GKR4�¬OQP(Z4[4R4Z�L	R9S�X(T	��N4[4SQL	SWGKT	Rq_�F�P�RâP(f*P(X�[4SQGIR���S/_AT¦�	T	L.YIH�GIRâN�L	O�L	YKYIP(Y�_�F4P(OQP§SQF4P�O�P§GKHtL
Z4P(N�P(R4Z4P(R4X�rm\&P�S/_`P�P(R�SWF�P�¨�L	O�GKL	\4YKP�H�[4HQP(Z�GKR�SQF4P�S/_`T��.T	L.YIH"x�E�F4GKH=N4O�T	\4YKP��ÓGKH�H�T	YK¨	P(Z§\9r�P�R4H�[4O�GIR4�
SQF4L	S�T.R4P�T.V`SQF4P��.T	L	YKH"v:SWF4P�X�T	R�HQ[4��P(O�v:X(L	R4R�T	S�\4GKR4Z�SQF4P�Z4P(N�P(R4Z4P(R*S�¨�L	O�GIL.\4YIP9x:E�F4P�T.SWF4P(O�vU_�F4GIX«F
X(L	RCv*GKH�O�P�V�P�O�O�P�Z�SQT�L	H�SQF4P]N4O�T*Z�[4X�P(O�x
E�F4PqcdO�T	YKT	�ÆH�r*H�SWP(�§v�£ Ñ ��ß cAOQT.YIT.� D Ê&Î«{�L	YKHQTÆF4L	H¦HQ[4N�N�T.OQS¡V�T.O¡X�T	R�X�[4O�OQP(R4X�r�X(T	R4H�GKHQSQGIR4� T.V

LäP�f9SWP(R4HQGK¨	P�X«F4T	GKX�PâT.VmN4O�P�Z4GKX�L.SWP�HÕV�T	OÕHQN4L"_�R�GIR4�uR4P�_ SQF4OQP(L	Z4H¢L	R�ZÞV�T	O¢T*X(X�L.HQGKT	R4GKR4��X([4SWH¢T	O
\4L.X«ª9SWO�L	X«ª9GIR���T.R�SQF4P�X(OQP(L	SWP(Z�SQF4O�P�L	Z�H�x�E�F�P�O�P�L	O�P`L.YIH�T]N4O�P�Z4GKX�L.SWP(H<V�T	O�YKT9X«ª*GKR4�]L.R4Z�[4R4YKT*X«ª9GKR4�]T	R�L.R
L.SWT	�ðL	R4ZpL�N�OQP(Z4GIX(L	SQP�SQF4L	S�X(L	Rp\�P=[4H�P�ZpSWT�L	H�H�P�O�SASQF4L	S�L��	GK¨	P(RtN4O�P�Z�GIX(L	SWP�GKH�X�T	R�X�[4O�OQP(R9SAL.YIYKT"_�GIR��
GKS�SQT�\�Pi[4H�P�ZâV�T.O�X�T.����[4R4GKX�L.SWGKT	RÔL	R�ZâHQr9R4X«F�OQT.R4GI²(L	SQGIT.RÕ\&P�S/_`P�P(RâSWF4O�P�L.Z4H"x�£ Ñ ��ßøcdO�T	YKT	�¬[4H�P�H
LpcdO�T	YKT	��Z4L.SWL.\4L	H�P�V�T.O�X(T	����[4R�GIX(L	SWGKT	RiGIRiSWF4P�H�L	��P�_`L"r�L	H�L�\4YKL	X«ª9\&T	L.OQZCv�L	R�GIZ4P(LtN�OQT.N�T.HQP(Z§GIR
��P(V�P�O�P�R4X(P�D Ê.Ï®{çx6cA¤ãL	YKH�T�[4H�P�HbL=cdO�T	YKT	��Z4L	SQL	\4L.HQP`GKR�SQF4GIH<_`L"r*v(R4L.��P�YKr�SWF4P��.YIT.\4L	Y9SWL.\4YKP*v6L	H<��P(HQH�L	�.P
H�P�R4Z�GIR4��\9r�[4R4GK°4X�L.SWGKT	RtL	R4ZtSWF4P � ìJê�Ü�Ê9é9Û9ï�N4O�P�Z4GKX�L.SWP�[4H�P�SQF4P=�	YKT	\4L.Y�SQL	\4YKP�SQT�N�L	H�H`��P(HQH�L	�.P�H"x"E�F4P
N4L.N�P(O�v	��P(V�P�O�P�R4X(P�D Ê	Ð®{/v.N4OQT.N�T.HQP(H�L � ìJê(Ü�N�OQP(Z4GIX(L	SQP�SWF�L	S`_AL.GISQHd[4R9SWGKY:L�¨�L	O�GKL	\4YKP�GKHA\&T	[4R�ZCv.SWT	�.P�SQF4P�O
_�GKSWF�L�OQL.R4�	P�T	VyV�T	O�ª9GIR���N�OQGK��GISQGI¨.P�H"x

�3(-.G9Ø.y���t�p}�9n.

Ñ R�SWF�GIHAHQP(X�SWGKT	Ryv�_AP�X(T	R4H�GKZ4P�O<S/_`T]X�L.HQP�H�SW[4Z�GIP(H�v�_�F�GIX«F�GKYIYK[4H�SWO�L	SWP�SQF4P�[4H�P�T	V:cA¤+$"L	R�T	\9×WP(X�SQ¯�T.OQGKP�R9SWP(Z
L.HQH�GIH�SWL.R9SAL.R4Z�L�X(YIL.HQH�F�GIP(OQL.OQX«F9r�¨9GIP(_AP(O�x

�'Ç���N��^A��6�-D�HJN{IlAON�Æ�E�BOBCH�BCA�EPIlA
oqF4P(R�L�N�OQT.�	O�L	����P�O`\�P(�	GKR4H�YIP(L	O�R4GKR4��SWT�[4H�P�L�R4P(_ £y¤øR4L	��P(HQN4L.X�P�T	O n L"¨�L�N4L.X«ª�L	�	P9v.SWF4P(r�F4L"¨.P
SQT�GKR*¨.P�H�SWGK�	L.SWP�F4T"_ÞSQF4P�X(YIL.HQH�P�H�GIR9SWP(OQT.N�P(OQL.SWP9xdß`V�SWP(RCvMF4L"¨9GIR4��X�T	R�HQSQOQ[4X(SWP(Z¡L	R�T.\9×WP�X(S6vMSWF4P(r R�P�P�Z
SQTm°4R4Z¬F4T"_uSQTm[4H�P�GKS6xJE�F4P�r�_�GIH�F¬SWTmª9R4T"_�v&V�T	O]P(f9L	��N4YKP*v:_�F4GKX«F ��P(SWF4T9Z4H�GIS�X(L	R \�P�N�L	H�HQP(ZiSQT&v
T.O]_�F4GIX«F¬��P�SQF4T9Z4H�X(L	R \�P�GKR9¨	T.ª	P�Zi[4N&T	R¬GIS�x:��YKSWP(OQR�L	SWGK¨	P(YIr9v:SWF�P�r�Z�GIH�X�T"¨.P�O=SWF4L.S]SWF4P(r�O�P�Ý9[4GKOQP�L.R
T.\9×WP�X(SAT.VML�X�P�O�SWL.GIRtS/r9N�P=L	R�Z�R4P(P�ZpSWT�°4R4ZpT	[4S�F4T"_âSQT�T.\4SWL.GIRtT	R4P�$*P�GKSWF4P(O�\*r�[�HQGKR4��L�X(T	R4H�SWO�[4X(SWT	O
T.O�\*r�GIR9¨	T.ª9GIR4��L���P�SWF�T*Z�SQF4L	S�O�P�SQ[4OQR�H�L	RpT	\9×WP(X�S�T	VCSWF4L.S�S/r9N�P9x
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oiP`Z4GKHQX([4H�HCT.[4OCGK��N4YKP���P�R9SWL.SWGKT	R�T	V�L�SWT9T	Y*SWF4L.SCL.YIYKT"_�HML�N4O�T	�	O�L	����P�OCSWT�GIH�HQ[�PdÝ9[4P�O�GKP�HyT	R�L�HQP(SMT.V
£y¤èR�L	��P�H�N4L	X(P�H`T	O n L"¨6L�N4L.X«ª6L.�	P(H�x	cd¤§� H`N�OQGKR4X�GKN4L.Y&GKR9SWP(R4Z4P�Zp[4H�P=GIH�SQT�X(T	[4N4YKP=L�cAOQT.YIT.��\4L.X«ª*¯ÉP�R�Z
SQT�Lm£y¤èV�O�T	R9SW¯ÉP�R�ZCx.E�F4P=\4L	X«ª9¯ÉP�R4ZCv.GKRtSQF4GKH�X�L	H�P*v.H�P�L.OQX«F4P(HAL�Z4L.SWL	\�L	H�P�O�P�N4O�P�H�P�R9SQGIR4��L�R�L	��P�H�N4L	X(P{$
L�X(YIL.HQH�GIX][�HQP]T.VycAOQT.YIT.�&x.E�F4P�V�O�T	R9SQ¯�P(R4Z�X�T	R�HQGKHQSQH�T	VbL��	O�L	N�F4GIX(L	YU[4H�P�O�GIR9SWP(OQV�L.X�P�$9L�HQSQL	R4Z�L	O�Zp[�HQP]T.V
£y¤§x
Ñ V�SWF4P`SWT9T.Y	_`L	HMSQT�\&Pd[4H�P�Z�SWT�GKR9¨	P(HQSQGI�.L	SWPdT	R4YKr�SQF4P]£y¤ÆR�L	��P�H�N4L	X(P�H"v,SWF�P�R�_`P�X(T	[4YKZ�[4H�PdO�P�Ù4P(X�SQGIT.R

SQT�H�P�L.OQX«F�V�T.O�SWF4P�°4P�YKZ4H�L.R4Z�V�T.O`SQF4P=��P�SWF�T*Z�H�x.o P�_`L	R9S�v	F�T"_AP(¨	P�O"v"SQT�Z�P�¨	P(YIT.N�L��	P(R4P�O�GIX�SWT9T	Y:SQF4L	S
X(L	R \�P�[4H�P�Z V�T	O]��[4YISQGIN�YIP�T.\9×WP�X(SW¯ÉT	O�GIP(R*SQP�Z§YKL	R��	[4L.�	P�H���GIR N4L.OQSQGIX([4YIL.O=_AP�_`L	R9S�SQF4P�SWT9T.Y<SWT�HQP(L	O�X«F
n L"¨�L�N4L.X«ª�L	�	P(H�L	H�_`P�YKYUL	H�£y¤ðR�L	��P�H�N4L	X(P�H"x
± GIO�HQS�v9_`P]X�T	��N4GKYKP]SWF4Pt£y¤$R4L.��P(HQN�L	X�P=Z4L.SWL�T.O n L"¨�L�N4L	X«ª�L.�	P=Z4L	SQL�GIR9SQT�L�°4YIP]X(T	R9SWL.GIR�GIR4��L�H�P�S

T.VJcdO�T	YKT	��N�OQP(Z4GIX(L	SQP�H`OQP(N4OQP(HQP(R9SWGKR4��SQF4P�S/r9N&P�H�T.VJSWF4P���P�SQF4T9Z4H�L	R4ZtSWF4P�°4P(YIZ4H"x.E�_AT�H�[4X«F�N4O�T	�.OQL.��H
L.OQP�O�P�Ý9[4GKO�P�Z0$MT	R4PtV�T	Om£y¤ L	R4ZÕT	R4PtV�T	O n L"¨�L&xJ¥�T	SWF¦T	V�SWF�P�H�Pt[4H�P�O�P�Ù�P�X�SQGIT.R�L	R�Z�L	O�P�_�O�GISQSWP�RÕGIR
£y¤æL.R4Z n L"¨�L�O�P�H�N�P(X�SWGK¨	P(YIr9x�E�F4P�RCv&V�T.O�P(�X�GKP�R4X(rmOQP(L	H�T	R4H"v4SQF4GKH�Ù�L	S=Z4L	SQL	\4L.HQP���[4H�S�\�P�X�T.R9¨	P�O�SWP(Z
GKR9SWT�LtSWO�P�P�HQSQOQ[�X�SW[�OQP(Z§Z4L	SQL	\4L.HQP9x���P�f9S6v�SWF�P�H�P�V�L.X�SWH=L.OQP�X(T	��N4GKYIP(Z�GKR9SWT�LtHQP(S�T.V�£y¤æX�YKL	H�HQP(H�v4L	R4Z
SQF4P�H�P=X�YKL	H�HQP(H�L	O�P�X(T	��N4GKYIP(ZtGKR9SWT�L�oqGIR�Z4T"_�H:"�wCw`x9eAL	X«FtR4L	��P�H�N4L.X�P�T	O�N4L.X«ª6L.�	P�GIH�X(T	��N4GKYIP(Z�GIR9SWT
L�H�P�N4L.OQL.SWPn"�wCw`x ± GKR4L	YKYIr9v9SWF�P]�	O�L	N4F4GKX�L.Y:V�OQT.R*SQ¯�P(R4ZpGIH�P(f9P�X�[�SWP�Z�L.R4ZtSQF4P][4H�P�O�P(R*SQP�O�H�L�Ý*[�P�O�r*x*E�F4P
"�wMwCH<X�T	O�O�P�H�N�T.R4Z4GKR4��SWT=SQF4PAO�P�Ý9[4GKO�P�Z�R�L	��P�H�N4L	X(P�HyL	O�PAYKT	L.Z4P�Z�[4H�GIR4�=í9Û9ì{��Ê9ì@w�w�ñ9ó�|9í9î�L	R4Z�L�cAOQT.YIT.�
SQF4OQP(L	Z�GKHyHQN4L"_�R�P�Z�SQT�P�f9P(X�[4SQPdSWF�PAH�P�L.OQX«FCx�E�F4GKHySQF4O�P�L	Z�N4L	H�HQP(HMH�T	YK[4SWGKT	R�HC\4L.X«ª�SQT�SQF4PA[�HQP(OCGKR9SWP�O�V�L	X(P*v
_�F4GKX«F§Z4GKH�N4YIL"r9H�L�YKGIH�S�V�T.O�SQF4P�[�HQP(O�SQT�H�P�YKP�X�S�V�OQT.�§x4E�F4P�HQT.YI[�SWGKT	R4H�L	O�P�N4L.HQH�P�Zm¨9GKL�L�H�r9R4X«F4O�T	R4GK²�P(Z
Ý9[4P([4P*xJoqF4P�R¡SQF4P�[4H�P�O�F4L	H�H�P�YKP�X(SWP(Z¡Lm°4P�YKZ¡T	O���P(SWF4T9Z¡SWT�GIR9¨	P(HQSQGI�.L	SQP*v:L.R GKR4H�SWL.R4X�P�T.V Ñ R9SQP�O�R4P�S
eAf*N�YIT.OQP(OyGKH<H�N4L"_�R4P�Zyv6_�F4GIX«F�Z4GKH�N4YIL"r9H<SQF4P�Z4T9X�[4��P(R*SQL	SQGIT.R�V�T.O�SWF4L.S<��P�SWF�T*Z�T.O<°4P�YKZCx��qH�X�O�P�P(R4¯�H�F4T.S
T.VCSQF4P=T	\9×WP(X�SW¯ÉT	O�GKP�R9SWP(ZtL.HQH�GIH�SWL.R9SAGKH�GKR4X�YK[4Z4P(ZpL.H ± GI�.[4OQP=Ï:x
E�F4P�X(T	R4X([4O�OQP(R4X�riV�P�L	SQ[4O�P�H�T.V�cd¤ _AP(OQP�P�f9N4YKT	GKSWP�Z¦GIR�T.OQZ�P�O�SQT�GK��N�OQT"¨.P�P��X�GKP�R4X(r¬\*r YKT	L	Z�GIR4�

L.R4ZtSQF4P�RpN4O�GI��GKR4��SWF4P]Z�L	SWL.\4L	H�P�H`T	RpH�SWL	O�SWGKR4��SWF4P]L.N4N4YKGIX(L	SQGIT.RCx.��H�H�T*T.RtL.H�SWF4P]L.N4N4YKGIX(L	SWGKT	RtHQSQL	O�SWH
SQF4P�R4L	��P�H�N4L.X�P�Z�L	SWL.\4L	H�P�H�L	O�P�YKT	L.Z4P�ZiT	R4P�L	S�LpSWGK��P9x&oqF4P�R SWF�P�rmL	O�P�L	YKYyYKT	L.Z4P�Zyv4SQF4P�r§L.OQP�P�L.X«F
N4O�GK��P(Z�\9r�GKHQH�[4GKR4�]L�Ý9[4P(OQr�SWF4L.SdF4L.H�R4T�H�T	YK[4SWGKT	Ryx"E�F4GKHdÝ9[4P(OQr9GKR4�]N4O�T*X(P�H�H�F4L.H�SWF4P�P��&P�X(S�T	V:X�L.[4H�GIR4�
L.YIYUSQF4P�£y¤ðX�YKL	H�H�P�H�GIRpSWF�P�Z�L	SWL.\4L	H�P�SWT�\�P n Ñ E�X(T	��N4GKYIP(ZtL.H�P�L	X«FpF4L.H`SQT�\�P]L.X�X�P(HQH�P�ZtSWT�L	H�X�P(OQSQL	GKR
SQF4L	S�SQF4P�O�P�GKHdR4T]H�T	YK[4SWGKT	Ryx"¥�P�X(L	[4H�P�SWF4GKHdN4O�T9X�P(HQH�SQL	ª.P�H<H�P�¨	P(OQL.Y���GIR9[4SQP�H"v"P�L.X«F�R4L	��P�H�N4L.X�P�Z4L.SWL	\�L	H�P
GKHAH�P�N�L	O�L	SWP(YIr�YKT*X«ª.P�Z�\9r�L���[4SWP(fUx	oqF4P(R�L�Ý9[4P(OQr�GKHAGKH�HQ[4P(Z�\9r�SWF4P�[4HQP(O�v	SWF�GIH���[�SWP�f�GKHA�.OQL.\4\&P�Z�\9r
SQF4L	S=N4O�T9X�P�H�H=L	R4ZiYIT9X«ª.P�Z�[�R*SQGIY<SQF4P�Ý9[4P�O�rmGIH]X(T	��N4YKP�SQP�ZCx&E�F9[4H"v&GIVALtÝ9[4P(OQrmGKH]GKHQH�[4P�Z SWF�P�N�OQGK��GIR4�
N4O�T9X�P(HQH�SWP���N&T	O�L	O�GIYKrpHQSQT	N4H�L	R4Z�SWF4P(R§OQP(HQ[���P(H�_�F�P�R§SQF4P�Ý9[4P(OQrpGKH�X(T	��N4YKP�SWP(ZCx�E�F4GKH�T.N4SWGK��GIH�L	SQGIT.R
F4L.H�YKGKSWSWYKP�P��&P�X�S�GKR�X�L.HQP(H�_�F4P(OQP�SWF4P�[4H�P�O�GIH�HQ[�P�H�L�Ý9[4P�O�r�YIT9X(L	YKGI²(P�ZmSWTpL�H�GKR4�	YKP�R4L.��P�H�N4L	X(P*x Ñ VdSWF4P
Ý9[4P(OQr�GIH`T"¨	P(O�SWF�P�P(R*SQGIO�P�£y¤ ��c Ñ v	F4T"_AP(¨	P(O�v�SQF4P�O�P�GKH`L�HQGK�	R�GI°4X(L	R9SdH�N&P�P�Z�GI��N4O�T"¨	P(��P(R9S�L	HAL�O�P�H�[4YIS
T.V�SWF�P`N�OQGK��GIR4��N4O�T9X�P�H�H"x Ñ R�SWF4P�X(L	H�PAT.V�SWF�P`Ý9[4P(OQr]H�F4T"_�R�GIR�SWF4P�H�X�O�P�P(R4¯�H�F4T.S6v�GIV�SWF4P�Ý9[4P�O�r]GKH<P�R9SWP(OQP(Z
L.H�HQT9T.R�L.H�SWF�P�L	N4N�YIGKX�L.SWGKT	R�GIHAHQSQL	O�SWP(Z�GKS�SQL	ª	P(H�O�T	[4�.F4YIr�S/_AT]��GKR9[4SWP(H�v®L	R4Z�GKR�SWF4P�X(L	H�P�SWF4L.S�_`P�_AL.GIS
V�T.O�SWF4P]Z4L.SWL.\4L	H�P�H�SQT�\&P�N4O�GK��P(Zt°�OQH�S�GIS�SQL	ª.P�H�S/_`T�H�P�X(T	R4Z�H�x*��H�L�OQP(HQ[4YKS�T	VySWF4GKH�H�X«F4P���P9v9SWF4P]SQGI��P
_�F4P(R�L�Ý9[4P(OQr�GIH�R4T.S�\�P(GIR���P�f9P�X([4SWP(ZtGKH�R4T.S`_`L	H�SWP(ZCx

�3Q�EPBOB3MGH�N�D�E�D��CMlz��lHJN{âÉN{D
o P�Z4GIH�X�[�HQH<L.R�GK��N4YIP(��P�R9SWL.SWGKT	R�T	V�L=SQT*T.Yçv6_�F�GIX«F�T	N&P�O�L	SQP�HbL	HbV�T	YKYKT"_�H�x(E�F4P�[4H�P�O<GKH<L	H�ª	P(Z�SWT=N4O�T"¨9GIZ�P
L¡H�GIR��	YKP§X�YKL	H�H�V�O�T	� SQF4P¢£y¤ÖT	O n L"¨�L¬X�YKL	H�H�F4GKP�O�L	O�X«F9r�L	R4ZqGKH�SQF4P�RqN�OQT"¨9GKZ4P�ZÔ_�GKSWFqL��.OQL.N4F4GKX�L	Y
GKR4F4P(OQGKSWL.R4X�PpZ4GKL	�	O�L	� F�L"¨*GKR4�iSWF4P(GIO�X«F4T.HQP(R¦X(YIL.HQH�L	S�SQF4P�X�P�R9SQOQP9x Ñ R¢SWF�GIH�L.N4N4YKGIX(L	SWGKT	RÕSWF4PmcAOQT.YIT.�
\4L.X«ª9¯�P(R4Z�Z4P�SQP�O���GKR4P(H�L�H�[4GISQL	\4YKP�H�[4\4H�P�S�T.VbSWF4P�GKR4F4P(OQGKSWL.R4X�P�SWO�P�P�L.R4Z�SWF4P(R§X�T.��N�[4SWP(H�X�T9T.OQZ4GKR4L.SWP�H
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4:H�K�x0D�N�� $*^4X(OQP(P�R4¯ÉHQF�T	S�T	V�ß`\9×WP�X(SW¯«ß`OQGKP�R9SWP(Z���HQH�GIH�SWL.R9S

V�T.O�P(L	X«FmT	VdSWF4P�YIGKR4P(H�L.R4Z§SWP(f9S�YKL	\&P�YKH�x�E�F4P�\4L	X«ª9¯ÉP�R4ZmSQF4P�RiX�L.YIYKH�£y¤Ó��P�SQF4T9Z4H=SWF4L.S�O�P�R�Z4P�O�SWF4P(HQP
�.OQL.N4F4GKX�L	YKYKr*x
oiP R4P(P�ZâL.RâL	YK�	T.OQGKSWF4�ÖSWT¢YKL"rÕT.[4S�SQF4PiSQOQP(P�T.RâSWF4P H�X�O�P�P�Ryx�E�F4PiN4L	N&P�O ± [�R4X�SQGIT.R4L	Y�c<P�L.OQYKH�$

"�OQL"_�GKR4�ÔEyOQP(P�H¦D Ë j {��.GI¨.P�HmL.RÆ^ � wÞN4O�T	�	O�L	� V�T.O§Z4O�L"_�GIR��ÕSQOQP(P�H§GKR L	R L	P(HQSQF4P�SQGIX(L	YKYIrâN�YIP(L	H�GIR4�
��L	R�R4P�O"x"E�F4P � w�×dF�T	��P�N4L.�	P�D Ë&��{�GKR4X�YK[4Z4P(HAV�[4YKY&HQT.[4OQX(P�X�T9Z4P�L	R4Z�L.R�T	R4YKGKR4P�Z4P(��T	R4H�SWO�L	SQGIT.R�T.VUSWF4GKH
N4O�T	�.OQL.�§x�o P�°4OQH�SySWO�L	R4H�YIL.SWP(Z�SWF�P`^ � w�N4OQT.�	O�L	� GKR*SQT=cdO�T	YKT	��\9r]F4L.R4ZCx6E�F4GKH<SWL.HQª]_`L	HbH�[4OQN�OQGKHQGKR4�.YIr
H�SWO�L	GK�	F9SWV�T.OQ_`L	O�ZCv	\�P(X�L.[4HQP=T.VMH�GI��GKYIL.OQGKSWGKP�H�\&P�S/_`P�P(RpSQF4P]V�[4R4X(SWGKT	R4L.YJL	R�ZtYKT	�.GIX(L	Y:N4L	O�L	Z�GI�.��H"x
± T.O�P�f9L	��N4YKP=SWF4P]^ � w¡S/r*N&P]Z4P(X�YKL	O�L	SWGKT	R

�9ì9Ü9ì*Ü9î�u9ñ ¿ ì§¥9ï*ñ9ñf�§»9Û{�9ñâÛ9é ¿ ì¤í�� ¿ ìf¥9ï9ñ*ñ�íUê�w(Ü@�
��GK�	F9S�F4L"¨	P=L	H�L.RtGKR4H�SWL.R4X�P
»9Û��9ñº���1¶ Ô »9Û��*ñ1�'Á1¶ Ô Ö��l¶�»9Û{�9ñ1�'À1¶ Ô Ö��×Ö¤�@ 
_�F4GKX«FpX�T	[�YIZ�\&P]OQP(N4OQP(HQP(R9SWP�ZtGIR�cAOQT.YIT.��L	H
ë9Û��9ñº���1¶ Ô ë9Û��*ñ1�'Á1¶ Ô Ö��l¶�ë9Û{�9ñ1�'À1¶ Ô Ö��×Ö¤�@ 
L.R4ZtSQF4P]^ � w¡V�[�R4X�SQGIT.RpZ�P�X�YKL	O�L	SQGIT.R
é9ò9ëâó9Û�¡*ñ9Ü9ï9ñ9ñÚ��»9Û��9ñ1�{�ºí9ì�|9ñ*í1¶��@�t¶%w(ò{|9Ü9ï9ñ9ñlw��@¶a� ¿ �ºï9ñ9ì*í@���
»*Û��9ñ1���/í9ì�|9ñ9íº¶a� è � ¿ �@¶~w(ò�|*Ü9ï9ñ9ñ@w{�
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X(L	Rp\�P]SQOQL.R4HQYKL	SQP�ZpGIR9SQT�SQF4P]cdO�T	YKT	�
ó9Û�¡9ñ*Ü9ï9ñ9ñ1��ë9Û��9ñ1�-u*ìJê(ï1�'Ñ9ì�|*ñ9í1¶-Ì��@¶�·*ò�|9Ü9ï9ñ*ñ@w¢�@¶
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Ì{·9ò9óäê�wVÌ è Ì�u9ïJê�ó9ñ1 
oiP�X�T	R�HQGKZ4P�O�P�Z ¨�L	O�GIT.[4H]X�T.R9SWO�GI¨.P�Z HQX«F4P(��P�H�V�T.O�Z4P�X(GIZ�GIR4�m_�F�GIX«F¬R4T9Z4P(H�SWTmZ4O�L"_�x:E�F4P�H�GK��N�YIP(HQS

H�P�R4H�GK\4YIP�L	N�N4OQT.L	X«F§SQF4L	S=Z4T9P(H�R�T	S�YIP(L	Z SWTpL	R�GK����P�R4H�P�SWO�P�P�L	YK_AL"r9H�\�P(GIR4�pZ4O�L"_�R�GKH=SWT�Z4O�L"_�SWF4P
SQOQP(P]\�P(YIT"_ SWF�P�X�YKL	H�H�T	VbGKR*SQP�O�P�H�S�Z4T"_�R�SWT�L�X(P�O�SWL.GIR�Z4P(N4SWFCv�L	R�ZpSQT�H�F4T"_�SQF4P�N4L.SWFmSWT�SWF4P Â |�Ã9ñ@v�Ü
X(YIL.HQH�L.\�T"¨.P�SQF4P�X(YIL.HQH�T.VCGKR9SWP�O�P�H�S6x�oiP]SQF4P�RmN&T	H�GISQGIT.R�SWF4P]H�X�O�T	YKYI\�L	O�H`H�T�SWF�L	S�SWF�P�X�YKL	H�H�SWF4L.S�_`P�L.OQP
GKR9SWP�O�P�H�SWP(Z�GKR�GIHdX�P�R9SQOQL.Y�T	R�SWF4P�H�X�O�P�P(RCx Ñ V�SQF4P�[4H�P�O<X(YIGKX«ª9H<T	R�L]X�YKL	H�HyGKR�SWF4P�SQOQP(P*v�SQF4P�SWO�P�P�GKH�O�P�Z4O�L"_�R
_�GKSWF�SWF�L	S�X�YKL	H�H�GKRtSQF4P]X�P(R*SQOQP9x

7X9��-4A���-6e(�~m�39

o PÔ\�P(R4X«F4��L	O�ª	P(ZuX�T.R4X�[�OQO�P�R9S�cA¤ L	�.L	GKR4H�S�SWF�P n L"¨�L	¯É\4L.HQP(Z�cdO�T	YKT	�âH�r9HQSQP���H n GKR4R4G�Ï:x Ê.Ï D Ë h {/v
�§Ñ ��ed�CÒC� h x Ê]L.R4Z�cdO�T	YKT	��£yL.V�ÌP j x Ê&x Ê&v�L.R4Z�L	�.L	GKR4H�S<SWF4P�R�T	R4¯ÉX�T.R4X�[4O�O�P�R9Sb¨	P�O�H�GIT.R�T.V:cd¤§v"L.H�HQF�T"_�R
GKR�ECL.\4YIP ÑQÑ x
E�F4P]\&T	SWSQT	�$OQT"_©T	VbSWF�P�SWL.\4YIP]GKR4Z4GKX�L.SWP(H�_�F4P�O�P]L	N�N4OQT.N4O�GIL.SWP=SWF4P��	P�T.��P�SWO�GKX���P(L	RmL"¨	P(OQL.�	P�T"¨	P�O

SQF4P�SWP(HQSQH�T.VCSQF4P�O�L	SWGKT�T	VySWF�P�SWGK��P�SWL.ª	P�R�SQT�P�f9P�X([4SWP]SQF4P�\&P�R4X«F���L.OQªt_�GISQFmcd¤øSWT�SQF4P�SWGK��P�SWL.ª	P(R
SQT�P�f9P(X�[4SQP�SQF4P�\&P�R�X«F4��L	O�ªp_�GKSWFiSWF4P�SWT9T.YCF4P(L	Z4GKR4�tSWF4P�X�T.YI[4��RCx�E�F4GKH�GIH=L���P(L	H�[4OQP�T	V<SQF4P�H�N&P�P�Z
T.VCP(L	X«F�SQT9T	YJO�P�YKL	SQGI¨.P�SQT�cd¤§x
^4T	��P�T	VJSQF4P�T.OQGK�	GKR4L.Y�\&P�R4X«F4��L.OQª9H`HQ[4N�N4YIGKP�Zt_�GISQF�cAOQT.YIT.�t£yL	V�ÌP�OQL.R�SWT9T�Ý9[4GKX«ª9YIr�T.R�T	[�OA��L	X«F�GIR4P

V�T.O�SWF�P�SQGI��P�SQT�\&P���P�L.HQ[�OQP(ZCx4E�F�P�H�P�\�P(R4X«F4��L	O�ª9H�_`P�O�P�O�P�N4YKL	X(P�Zm\9r�GIZ4P(R9SWGKX�L	Yy\&P�R4X«F4��L.OQª9H�_�GKSWF
SQF4P���L	GKR¡X�T9Z4PtT	V�SWF�P�\&P�R4X«F4��L.OQª \�P(GIR��§OQ[�R�OQP(N�P(L	SQP�Z4YKri\9r L§SWL.GIYAOQP(X�[4O�H�GI¨.P�YIT9T	NyxUE�F4PtHQP(X�T	R�Z
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\&P�S/_`P�P(RpSQF4O�P�L	Z�H�x

�9ù«ú(û�üÉýÿþ������� :<;<;<= Ä ù���� ��ý
	
�ºû�Ü�Qù��������������  "!$#$%'&)(�*�,.-`/_%'(�3A416871,9(A:<;<;<=5>@?A?CBEDGF<=<H*�,.7I68-0,.7$J
K8LGMiN"P+QIR8SUTAV0W X@Y ZU[ Q



	Õ�����z�p����������þ���¯�������ñ�����Ë� ���� h Ð

BÓ¬�*570�¯�¯«>4#&%C²=³t¬W-/´7Á/%6'�%��d3C;È´<´7¶/µ�%(¶/µ*0,-<¶/%"%(57Á
¥�P�R4X«F4��L.OQª OQP(N�P(L	S cA¤ n GIR�R4G ��Ñ ��ed�CÒC� cdO�T	YKT	� R4T.R

V�L	X�SQT	O SQGI��P SQGI��P SQGI��P £yL	V�P X�T.R4X�[�OQO�P�R9S
SWGK��P cd¤ðSWGK��P

\�T"r.P�O h Ï&Î j h.k Î j Ï.Ê	Ê k Î�Í	Í h Î�Ð h
\4O�T"_�HQP � k Ï j ��Í	Ê j Î h Ê � j Ë h �	� k	j
X«F4L	S N4L	O�HQP(O ��� j � j Ê h k Ð&� � j Ê h Ð k	h � j Í h
X�O�r9N4S ��� j Í.Ï Ê:Î � h	j h Ë j Î«Ï
V�L	H�S ��[ �CÊ j ��Ë	Í Ë h ��Ê j h Ð:Î Ð	Ð
��P�SWL Ý*H�T	O�S ��� j h Ê	Ë k � h h.k Ð Ë k � h	h Ê
��[ �CÏ j � k Ë Í:Î � h	j h Í.Í �	��Ë
R4O�P�¨	P(OQH�P Ë:Î �.Î h Ð.Ê � h.j k �
N�T.YIr � j ��Ê	Í �.� j ��Ê	Í Ê&Î�Ë �«Ê.Í
N4O�T"¨	P�O �CÊ j � h Ë Î�Ï Ð.Ê Ê j � � j Ð
Ý9HQT.OQS � h	j Ê:Î Ê:Î Ð.Ð � k.j k �
Ý9[4P�P(R4H l Ï�L	YKY/z Î�Ï Ë h ��Í&Î �«Ë:� Í	Ï
Ý9[4P�P(R4H l � j L.YIY/z �.Î j	k �.�	Î	Î � k Ï.Í Ï&��Ï �«Ê.Ê k
Ý9[4P�P(R4H l ��Í�°�OQH�S6z � j	k Í Ë.Ð	Ê h �«Ð.Ï Ë j.j Ï	Ð:�
Ý9[4P�O�r ��� j ��Í&� Ë.Ï � h Ë Ë j.j �«Ë:Î
OQP(Z4[4X(P�O h Ï h � k	j � k	j � j Î«Ï k Ï j
SWL.ª Ê j Í Ë h � ��Ê&Î�Ê Ê	Ð.Ë k Í.Ë
²�P(\4OQL ��� j Ê.Í	Ð Ê h Î h.h Ð Ë	Ï.Ð Ê	Ë.Ï
L"¨	P(OQL.�	P�H�N�P(P�ZCv�_�GISQFpcA¤ �.x j.j �.x k Í �.xI� h j x Ë	Ë �	xK� k
R4T	O���L	YKGIH�P�ZtSWT§�	x j	j

oiP�L	YKHQT�GKR9¨	P�H�SWGK�	L.SWP(ZpSQF4P�O�P�YKL	SQGI¨.P]HQGK²�P(H�T	VbSQF4P n L"¨�L�X(YIL.HQH�°4YKP�H�L.R4Z¦£y¤$P�f9P�X([4SWL.\4YIP�°4YIP9x�E�F4P(OQP
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