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Yqpna0TSkjpne�]ig\]Ùmo[.eGpna0T�dLaC^:W0d_m���wneGpnU�aC^ kjp_e	[�ru]� �ndLe�YfdiW�g\]_TD[�r}dÙ[hmÀpna�[.e�Y\W}Uu[
]h[Vp�[�r�]�]igq]Lmo[.eGpna�~�]LY\wnr�[ Þ ��� � ß � � r�] ï� ]�e.]iaC�IpL�����yð� dLaC^ z ÇÁT.Yqwna}d�gfT�d�eG]%aCp_e.XZd�gqY\�i]_^Á[
ptdÁT.Yqauw_g\]�X?Y\aCYqX:UuX�Y\pna}Y\�iYqauw�]ig\]Lm��
[.eGpna�[.e�d_m�� Þ � �
y ß d�a}^Ü[¤ru]�ÇLaC^cX?pnXt]ia�[GT�d�eG]ÁwnYq�I]ia?Yqa �,����� Wugqp�m��ZUuaCYq[GTo� �_� Òì �ÈÇ � pnw:pLk�[¤ru]�bCe.p�^IU}mo[	p�kR[�ru]�]igq]Lmo[.eGpnat~�]LY\w_ru[GT	p�kh[�r�]%]�g\]Lmo[Ge.p_a`[Ge�dnm��tmidLaC^uY|^P�
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pLg\Yf^:g\Yqau] ß dLaC^td�atp<ZceG]_TVpna}d�aùmo]
W0d_m���wneGpnU�aC^�T.d�XZbugq] Þ ^�dnT
ru]_^ ß � � r�]�W0d_m���wneGpnU�aC^�T.d�XZbugq]�rCd_T�W0]i]iacTGmid�gq]n^
[
p`eG]ibCeG]nT.]�au[�dLaÜ]ÙsPU0dLg�g\U�X?Y\a}p�T.Y\[
{Á[
pt[�ru]�T.Yqwna}d�g���Æ�Æ�ÆÁÆ�ÆÁÆ�ÆÁÆ�Æ�Æ�Æ�Æ�Æ �_�i�

ì �ÈÏ � pnwZp�k	[�r�]�bCeGp�^PU}mo[�p�kR[�r�]�]�g\]Lmo[Ge.p_a?~�]LY\w_ru[,pLk	[�r�]�]ig\]LmÀ[.e.p_a?[.eèdnm��cmidLaC^uY|^P�
di[
]nT�k¤e.pnXF[�r�] �i�_�u�tØQÚ e.]_T
pna}d�a0mo]tTGmid�a Þ T
p�gqYf^cg\Y\a�] ß dLaC^�d�a�p,Z eG]_TVpna}d�aùmo]
W0d_m���wneGpnU�aC^�T.d�XZbugq] Þ ^�dnT
ru]_^ ß � � r�]�W0d_m���wneGpnU�aC^�T.d�XZbugq]�rCd_T�W0]i]iacTGmid�gq]n^
[
p`eG]ibCeG]nT.]�au[�dLaÜ]ÙsPU0dLg�g\U�X?Y\a}p�T.Y\[
{Á[
pt[�ru]�T.Yqwna}d�g���Æ�Æ�ÆÁÆ�ÆÁÆ�ÆÁÆ�Æ�Æ�Æ�Æ�Æ � Ç Ûì �âÎ �8dnT�TÁeG]Lmop_Y\g\YqauwñdLwIdLY\a0T
[ Ö�×LØ kjpne:]��I]iau[GT�k�eGpnXó[�r�] ���n�u�*ØQÚ ^�di[.dñT.dLX?b�g\]
T.]igq]Lmo[
]_^`Wu{Z�uYqau]iXZdi[
Y\m�d�gu�0[,[
pt[�r�]�b}e.p�mo]_T�T ØQÚ Ý ÖD×ÙØ:[ Ý Ê�Ì@ÊLÍ [ ��Æ�Æ�Æ � ÇnÇì �Èë � a�wnUCg|d�e�^uYjTV[Ge�Y\WCU�[
Y\p_a?p�k Ö�×LØ bCeGp�^PU}mo]_^?Y\a Ø Ú ^I]LmidL{CT�[
p ÖD×LØY[ �:Æ�Æ�Æ�Æ�Æ � ÇnÇ

Y\ã



ì � � � a�wnUCg|d�eZ^uYjTV[Ge�Y\WCU�[
Y\p_a6pLk�[¤ru]�^�dÙ[Gd�kjpne Ö�×LØ Ý Ê�Ì�Ê�Í�� � r�]�TVpLg\Y|^ g\Y\a�]?YjT
[�r�]�moUCe.�I]�e.]ibCeG]_T.]iau[GT	[�ru]�W0]_TV[��0[�dLauw_UCgfdLe�^�YjTV[.e�YqWCU�[VYqpna?X:U}g�[
YqbugqY\]_^ W�{t[�ru]
^I]i[
]Lmo[
Y\p_a?]o÷�moY\]iaùmo{I�cÆ�ÆÁÆ�ÆÁÆ�Æ�ÆÁÆ�ÆÁÆ�Æ�Æ�Æ�Æ�ÆÁÆ�Æ�ÆÁÆ�ÆÁÆ�ÆÁÆ�Æ�Æ�Æ�Æ�Æ � Çnëì � ì y g\p_[%pLk�[�r�] �i�_�nÛ?Ø Ú d�a�wnUCg|d�e�^�YjTV[.e�YqWCU�[VYqpna`kjp_e%Yqa0mogqU0T.Y\�I]�^I]LmidL{CTÀ�C]iãCmÀg\U0T.Yq�I]
^I]Lmid�{}T�d�a}^ d�gqg�]i�I]ia�[GTo� � r�]`]_TV[
YqX?di[
]_^�mop_au[Ge�Y\WCU�[
Y\pna8pLk�[�r�]:W0dnm��uw_e.p_Uua}^
r}dnT�W0]i]ia8T
UIWC[.eèdnmo[
]_^D� � �I]ieGgfdL{I]n^?p_a»[�r�]:b�g\pn[�YjT%[�r�]ÁkjUua0mÀ[VYqpna8[�r}di[�XZd�ãI�
Y\XZY\�i]_TÁ[�r�]�gqY\�I]igqY\r�pIp�^D� � ru]ckjUuaùmo[
Y\pnaHYjTtaCpneGX?dLg\Y\��]n^ [
p2[�r�]�aIU�XÁW0]ietp�k
]i�I]ia�[GTo�?Æ�Æ�ÆÁÆ�Æ�Æ�Æ�Æ�ÆÁÆ�ÆÁÆ�Æ�ÆÁÆ�ÆÁÆ�Æ�Æ�Æ�Æ�ÆÁÆ�Æ�ÆÁÆ�ÆÁÆ�ÆÁÆ�Æ�Æ�Æ�Æ�Æ � Ç �ì �ÈÒ y g\p_[%pLk�[�r�] �i�_�u�:Ø	Ú d�a�wnUCg|d�e�^�YjTV[.e�YqWCU�[VYqpna`kjp_e%Yqa0mogqU0T.Y\�I]�^I]LmidL{CTÀ�C]iãCmÀg\U0T.Yq�I]
^I]Lmid�{}T�d�a}^ d�gqg�]i�I]ia�[GTo� � r�]`]_TV[
YqX?di[
]_^�mop_au[Ge�Y\WCU�[
Y\pna8pLk�[�r�]:W0dnm��uw_e.p_Uua}^
r}dnT�W0]i]ia8T
UIWC[.eèdnmo[
]_^D� � �I]ieGgfdL{I]n^?p_a»[�r�]:b�g\pn[�YjT%[�r�]ÁkjUua0mÀ[VYqpna8[�r}di[�XZd�ãI�
Y\XZY\�i]_TÁ[�r�]�gqY\�I]igqY\r�pIp�^D� � ru]ckjUuaùmo[
Y\pnaHYjTtaCpneGX?dLg\Y\��]n^ [
p2[�r�]�aIU�XÁW0]ietp�k
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] � dLe.g\p ÖD×ÙØ Ý Ê�Ì@ÊLÍZd�a}^ Þ m ß � pnXZb0d�e�YjT
pnaZ^udi[Gd ÞUF�ß �
� � Ö�×LØ Ý ÊiÌSÊLÍ Þ]\%ß dLaC^c� � Ö�×LØ Ý ^�_ÁÊ�Ì�Ê�Í*d�a}^ Ö�×LØ Ý Ê�Ì@ÊLÍ2�8d_T
bCeG]n^�Yfmo[
]_^`W�{5` �QO ÞUa8ß � ÆÁÆ�Æ�ÆÁÆ�ÆÁÆ�Æ�Æ�Æ�Æ�ÆÁÆ�Æ�ÆÁÆ�ÆÁÆ�ÆÁÆ�Æ�Æ�Æ�Æ�Æ � ÎnÎ

Òu�ÈÇ � g\]LmÀ[.e.p_au�¤b¼p�T.Yq[.eGpna�XZdnT�T:^�YjTV[.e�YqWCU�[VYqpna kjpne ÖD×ÙØ Ý Ê�ÌSÊLÍ�� mid�a}^uYf^�di[
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e�d_^uYfdi[
]_^`bCr�pn[
pna�� � r�]%[
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e�d_^uYfdi[
]_^?bCrup_[
pna���Æ�Æ�Æ�ÆÁÆ�ÆÁÆ�Æ�ÆÁÆ�ÆÁÆ�Æ�Æ�Æ�Æ�ÆÁÆ�Æ�ÆÁÆ�ÆÁÆ�ÆÁÆ�Æ�Æ�Æ�Æ�Æ � Î ì
Òu�Èë � Yq[�[Vp�Ê F Ê 1 X?d_T�TDd�a}^�]�au]ieGwn{�^�YjTV[.e�YqWCU�[VYqpna0TÀ� � ru]	]_TV[
Y\XZdi[
]n^�mop_au[Ge�Y\WCU�[
Y\pna

k¤e.pnXîÊ�Ì@ÊLÍ8b�g\U0T�dtbCY\gq]iUCb8T
rupL~�]ie�YjT�TVr�p�~,a dnT�[�ru]�rCdi[Gm�ru]_^ÜeG]iwnYqpna0TÀ� � ru]
TVr}dn^I]_^�dLe.]_d YjT	[�r�]�]_T
[VYqX?di[
]_^ a}pnau�¤e.]_TVp_aCdLau[�W0dnm��uw_e.p_Uua}^D� Æ�ÆÁÆ�Æ�Æ�Æ�Æ�Æ � ÎIÒ

Òu� � � pnXZb0d�e�YjT
pnacW0]i[
~�]i]iaZ� � Þ TVpLgqYf^?g\Yqau] ß d�a}^c^udi[Gd kjp_e ÖD×ÙØ Ý Ê�Ì@ÊLÍ��S� � Yqw��
UCeG] Þ d ß YjT�[¤ru] � � 
 ]�au]ieGwn{c^�YjTV[.e�YqWCU�[VYqpnacp�k)[�ru]�eèdn^uY|dÙ[
]_^Üb}rup_[Vp_a�� � Y\w_UCe.]Þ W ß YjT [¤ru] � � 
 pLb0]iaCY\a�w d�a�wng\]8W0]i[
~�]i]ia2[�r�]�e�d_^uYfdi[
]_^6bCr�pn[
p_aúdLaC^2[�ru]
a�]ndLe.]_TV[�Ê�Ì8pne�ÊLÍ�[.e�d_m����8Æ�ÆÁÆ�Æ�ÆÁÆ�ÆÁÆ�Æ�Æ�Æ�Æ�ÆÁÆ�Æ�ÆÁÆ�ÆÁÆ�ÆÁÆ�Æ�Æ�Æ�Æ�Æ � Î �
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Çu� � y e.]_^uY|mo[
Y\pnaùT�kjp_eQ� �
	�� kjpne��_d�e�Y\p_U0T�b}e.pLb0p�T.]n^ñrCd_^ue.p_aCYfmt^uYjTV[Ge�Y\WCU�[
Y\p_a dLX?bu�
g\Yq[
U0^P]_TÀ�QÆ�Æ�ÆÁÆ�Æ�Æ�Æ�Æ�ÆÁÆ�ÆÁÆ�Æ�ÆÁÆ�ÆÁÆ�Æ�Æ�Æ�Æ�ÆÁÆ�Æ�ÆÁÆ�ÆÁÆ�ÆÁÆ�Æ�Æ�Æ�Æ�Æ � Ï

Ïu� � O YqX`]iaùT.Y\pnaùT�d�a}^?b0p�T.Y\[
Y\p_a0T�p�k	gq]_dn^`w_gfdnT�T,W�g\p�m��CTÀ� Æ�Æ�ÆÁÆ�ÆÁÆ�ÆÁÆ�Æ�Æ�Æ�Æ�Æ ÏnÒ
Ïu�ÈÇ 
 UCb0]ie
��e�YqauwZTVU�X?XZdi[VYqpnatb0di[�[
]ie�a��hÆÁÆ�ÆÁÆ�Æ�Æ�Æ�Æ�ÆÁÆ�Æ�ÆÁÆ�ÆÁÆ�ÆÁÆ�Æ�Æ�Æ�Æ�Æ ÎIÏ
Ïu�ÈÏ y dLe�d�Xt]i[
]ieèTQp�k �,����� eG]Lmop_a0TV[Ge.U}mo[
Y\pna�dLg\wnp_e�Y\[�r}X8��Æ�Æ�ÆÁÆ�ÆÁÆ�ÆÁÆ�Æ�Æ�Æ�Æ�Æ ë Û
ÎC� � � TV[
Y\XZdi[
]n^�e�di[
]Qkjp_e�dLa`]�ãu[Ge�d%rCYq[�Y\atd z � rup�^up�TGmopLb0],X?p�^PU}g\],^IUC],[
p�7Ù�¤e�dL{CT

k¤e.pnX'[�ru]�[Gd�eGwn]i[��cÆ�Æ�Æ�ÆÁÆ�ÆÁÆ�Æ�ÆÁÆ�ÆÁÆ�Æ�Æ�Æ�Æ�ÆÁÆ�Æ�ÆÁÆ�ÆÁÆ�ÆÁÆ�Æ�Æ�Æ�Æ�Æ ë �
ÎC�ÈÇ y dLe�d�Xt]i[
]ieèTQU0T.]_^ÜYqacT.Y\X:U}gfdi[
Y\pnatp�k ï� ]ie.]ia}�Ip��Zmop_Uua�[
]ie,[.e�Yqwnwn]�e,]o÷cmÀY\]ia0mÀ{I�0Æ � Ï
ÎC�ÈÏ � dÙ[
]�kjpne�T
bCUCe�YqpnU0T,rCY\[GT,Y\ac[�r�]%kjpneG~,dLe�^�m�r}d�e.w_]_^��I]�[Vp}�	ÆÁÆ�ÆÁÆ�ÆÁÆ�Æ�Æ�Æ�Æ�Æ � ë
� � � 
 X?pIp_[�rCYqauwZ^uYjTV[GdLa0mo]%kjp_e%�_d�e�YqpnU0T,W�g\p�m��?b0p�T.Y\[
Y\p_a0To�0Æ�Æ�ÆÁÆ�ÆÁÆ�ÆÁÆ�Æ�Æ�Æ�Æ�Æ �n�
ì � � ÖD×ÙØ d�a}^ÜW0d_m���wneGpnU�aC^c]i�I]ia�[�T.d�XZbugq]nTÀ�%Æ�Æ�Æ�Æ�Æ�ÆÁÆ�Æ�ÆÁÆ�ÆÁÆ�ÆÁÆ�Æ�Æ�Æ�Æ�Æ �_�i�
ì �ÈÇ ØQÚ dLaC^?W0d_m���wneGpnU�aC^c]i�I]ia�[,T.dLX?b�g\]_To��ÆÁÆ�Æ�Æ�Æ�Æ�ÆÁÆ�Æ�ÆÁÆ�ÆÁÆ�ÆÁÆ�Æ�Æ�Æ�Æ�Æ �_�i�
ì �ÈÏ � ]nT
UCg�[GT pLk	X`]_d_TVUCeG]iX:]iaI[GT�p�k9���
	����íÆÁÆ�Æ�Æ�Æ�Æ�ÆÁÆ�Æ�ÆÁÆ�ÆÁÆ�ÆÁÆ�Æ�Æ�Æ�Æ�Æ � Ï �ì �âÎ �i�_�nÛ?Ø	Ú ^udi[Gd6Æ�Æ�Æ�Æ�Æ�ÆÁÆ�ÆÁÆ�Æ�ÆÁÆ�ÆÁÆ�Æ�Æ�Æ�Æ�ÆÁÆ�Æ�ÆÁÆ�ÆÁÆ�ÆÁÆ�Æ�Æ�Æ�Æ�Æ � ÏnÏì �Èë �i�_�u�:Ø	Ú ^udi[Gd6Æ�Æ�Æ�Æ�Æ�ÆÁÆ�ÆÁÆ�Æ�ÆÁÆ�ÆÁÆ�Æ�Æ�Æ�Æ�ÆÁÆ�Æ�ÆÁÆ�ÆÁÆ�ÆÁÆ�Æ�Æ�Æ�Æ�Æ � Ïnëì � � � dÙ[
Yqp�T�p�k Ø Ú ^P]Ùmid�{?eèdi[V]_T�[
p ÖD×LØY[ ��ÆÁÆ�Æ�Æ�Æ�Æ�ÆÁÆ�Æ�ÆÁÆ�ÆÁÆ�ÆÁÆ�Æ�Æ�Æ�Æ�Æ � Ïnëì � ì � Yq[,]o÷cmÀY\]ia0mÀY\]_TSkjpne Ø Ú ^I]LmidL{cm�r}d�a}au]ig|To�MÆ�Æ�Æ�Æ�ÆÁÆ�Æ�ÆÁÆ�ÆÁÆ�ÆÁÆ�Æ�Æ�Æ�Æ�Æ � ÏnÒì �ÈÒ � [
]_TV[�p�k)[�ru] ��pna�[
] � dLe.gqp 
 YqX:UCgfdi[
Y\p_a?U0T.YqauwcmÀg\]_d�a�T.dLX?b�g\]_T�p�k ÖD×ÙØ d�a}^V é ^I]LmidL{CT,mopLgqg\]Lmo[
]_^?^IUCe�Y\a�w:[�r�] �i�n��� ^�dÙ[Gd:e.U�a��hÆÁÆ�Æ�ÆÁÆ�ÆÁÆ�ÆÁÆ�Æ�Æ�Æ�Æ�Æ � ÏnÒì � � � dÙ[
Yqp`pLk	[�r�] Ø Ú Ý ÖD×ÙØ:[ T.]ig\]Ùmo[
Y\pnac]o÷�moYq]ia0mo{:[
pcT.]igq]Lmo[
Y\p_a?]o÷�moY\]�a0moY\]_T	p�k

[�r�] Ø Ú �0a}d�gRTV[Gdi[
]_To��Æ�Æ�ÆÁÆ�ÆÁÆ�Æ�ÆÁÆ�ÆÁÆ�Æ�Æ�Æ�Æ�ÆÁÆ�Æ�ÆÁÆ�ÆÁÆ�ÆÁÆ�Æ�Æ�Æ�Æ�Æ � ÏnÒì � �iÛ � dÙ[
Yqp%pLk ØQÚ Ý ÖD×ÙØ:[ dnmimÀ]ibC[Gd�a0mÀ]�dLaC^�[Ge�Y\wnw_]ieh]o÷cmÀY\]ia0mÀ{,[Vp�[�ru]�d_mimo]ibC[GdLa0mo]
d�a}^Ü[Ge�Y\w_wn]ie,]o÷�moYq]ia0moYq]nT�pLk ØQÚ �ùaCdLghTV[Gdi[V]_TÀ��Æ�Æ�Æ�ÆÁÆ�Æ�ÆÁÆ�ÆÁÆ�ÆÁÆ�Æ�Æ�Æ�Æ�Æ � Ï �ì � �n� � ]nT
UCg�[GTo� Æ�ÆÁÆ�Æ�Æ�Æ�Æ�ÆÁÆ�ÆÁÆ�Æ�ÆÁÆ�ÆÁÆ�Æ�Æ�Æ�Æ�ÆÁÆ�Æ�ÆÁÆ�ÆÁÆ�ÆÁÆ�Æ�Æ�Æ�Æ�Æ � Î Ûì � � Ç � pnXZb0d�e�YjT
pna pLk ��ì �_Û eG]_TVUCg�[GT�kjpne ØQÚ WCeèd�a0m�rCYqauw�k¤e�d_mo[
Y\pnaùT�~,Y\[¤r bCe.]��uYqpnU0T
^I]i[
]ie.X?YqaCdi[
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Y\Xt]_T,d�a}^8d`�
mopIp_e�^uYqaCdi[
]�e.]_TVpLg\U�[
Y\p_a�p�kQÏÁX?X ~ðdnT�p_WC[Gd�Y\a�]_^�k¤e.p_XFm�r}d�eGwn]�^�Y\��YjT.Y\pna��

� p�midi[
]n^ñW¼]�[V~�]i]ia8[�r�]ZTV[.eèd�~�T:dLaC^8rup�^�p�T.mopLb0] z Ç?~,d_TÁd�T.Y\a�wng\]Zm�rCdLXÁW0]ie�mopna�[Gd�Y\a}Y\a�w
W0pn[�rc[�r�] ��y�� d�a}^�[¤ru]��5� y�� � � r�] �%y�� mop_au[GdLY\a0T�Ò Û T.]ia0T.]�~,Y\e.]_TÀ�CÇ Û /��FY\ac^uY|d�Xt]i[
]iei�
d�a}^�Ò Û �0]ig|^ ~,Y\e.]_TÀ� �iÛ_Û /�� YqaH^uY|d�Xt]i[
]iei� � ru]*T.]ia0T.]�~,Yqe.]_Ttd�e.]cXZdn^I]cp�k�d � ]o� � Y�� � e
d�gqg\pL{ñ~,Y\[�r2d�eG]_T.YjTV[Gd�a0mÀ]`pLk�Ï_Ï ÛnÛ Ý£ � � r�]?X:UCg�[
Y\b�g\Y|modi[
Y\p_a8e.]iw_Y\p_a YjTÁT.]ibùd�e�di[
]_^»k�eGpnXî[�ru]
^ue�Y�kj[��IpLgqUuXt]:Wu{ñd�mo{�g\Y\a}^ue�Y|mid�ghwne�Y|^ËpLk�Ç�Î Û ��ÛnÛ /�� ~,Yqe.]_T��I]ibC[�di[:dcg\pL~�]ie��IpLg�[Gd�wn]Z[�rCdLa
[�r�]��0]igf^c~,Y\eG]nTÀ� � ru] mo{ugqY\a}^ue�Yfm�d�g��5� y�� YjT ��Û X?XÉ[�rCY|m��cdLaC^�mopna�[Gd�Yqa0T%Ï_Ç Û w_pLgf^P�¤bug|di[V]_^
[
Uua�wIT
[
]ia�T.]ia0T.]�~,Y\eG]nTÀ�0Ç Û /�� Yqa�^uYfdLX`]i[
]ie�� � pnUCe��5� y�� ~,Y\eG]nT,mÀp��I]�e,d:T.Y\a�wngq] �%y�� mo]ig\g¤�
� r�]��5� y�� eG]iX?pL�I]_T@[¤ru]�g\]okj[
��e�Yqwnr�[�dLXÁWCYqwnUCYq[
{�k¤e.pnXM[¤ru] ��y�� � � r�] �%y�� b}e.pL�uY|^P]_^:W0pn[�r
[.eèdnm��uYqauwtdLaC^ Õ IÕ � ^�di[Gdu� � YqwnUCeG]_T%Ï�� ÎtYjT,d`^uY|d�w_e�d�X'p�k	[�r�]�m�r}d�X�W0]iei� � YqwnUCeG]�Ïu� ëÁYjT,dtmoeGp�T�T
T.]Lmo[
Yqpna?pLk�d`^�e�Y�kj[,mÀ]ig\g¤�



Ï�Î

� YqwnUCeG]ÁÏ�� ë�� O e�Y�kj[,mo]�g\g�mÀe.p�T�T,T.]Lmo[
Yqpna��



Ïnë

� Y\w_UCe.]�Ïu� � �?ï� ]ie�a�]i�IpL� � pnU�au[
]ie��
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� [¤rCe.]_TVr�pLgf^ ï� ]�e.]iaC�IpL�rÐ ÎIë Ñ mop_Uua�[
]ie	~,d_TQU0T.]_^Ákjpne�]�g\]Lmo[Ge.p_a¡ÅibCYqpnaZT.]ib0dLe�di[
Y\pnaZd�a}^`[Ge�Y\w��

wn]�e�Y\a�wC� � ru] m�r}d�X�W0]ie,~,d_T%T.]iw_X`]�au[
]_^`Y\a�[
p`]LYqwnr�[�dL�iY\X:U�[�r}d�ghT.]Lmo[
p_e�T,]nd_m�r*mopna�[Gd�YqaCY\a�w?dLa
Y\a}^I]ib0]iaC^I]ia�[�pLbC[
YfmidLg�TV{}TV[
]iX8� � atd�g\U�X?YqaIUuX3kjp_Y\g}T.]ibC[
U�X ^�Y\��Yf^I]n^Á]_d_m�r�T.]Lmo[
p_e�Y\a�[
p�d�TVXZd�gqg
d�a�wngq]?mÀ]ig\g Þ.� ë » � 8 � ÏnÒ » ß d�a}^»d?gfdLe.w_]td�a�wng\]Zmo]igqg Þ ÏnÒ » � 8 � ì Û » ß � � ru]tmop_Uua�[
]ie�~,d_T
pLb0]ie�di[
]_^»di[:di[
X?p�T
bCru]�e�Yfm�bCe.]_T�T
UCe.]?~,Yq[�r�_Kì é Y\añ[�ru]ZTVXZd�gqg	d�a�wngq]cmo]igqg	d�a}^ � e.]�pna � ÏÜYqa
[�r�],gfdLe.wn]�d�a�wngq]�mÀ]ig\g¤� � r�]�[�rCe.]_T
rupLgf^:kjpne ï� ]ie.]�aC�IpL�Ág\Yqwnr�[�bCeGp�^PU}mo[
Y\p_a:Wu{:bCYqpna0T�Yqa`[�r�]�TVXZd�gqg
d�a�wngq]?mÀ]ig\gh~,d_T�ÎC� � ê ] � ÅLm:dLaC^ñÏu� ìÜê ] � ÅLm:Y\a8[�r�]:gfdLe.wn]Zd�a�wngq]?mÀ]ig\g¤� � Y\w_ru[�bCeGp�^PU}mo]_^ËW�{
]igq]Lmo[.eGpna0T,k�eGpnXò[¤ru]:[Gd�eGwn]i[�YjT%eG]äæ0]LmÀ[V]_^cWu{8X?Yqe.eGpne�T,[
p �i� b}rup_[Vp_X:UCg�[
Y\b�g\Y\]�e%[
UIW0]_T%g\p�midi[
]_^
pnU�[GT.Yf^I]�[�r�]�^I]i[
]Lmo[
p_e6ó TRdnmo[
Y\�I],�IpLgqUuXt]I� � Y\w_UCe.]�Ï�� � YjTQd�^uYfdLwneèd�XMp�kh[¤ru]ñï� ]ie.]�aC�IpL�:mop_Uua�[
]iei�
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� ru]�mo]ia�[.eèd�g�midLg\pne�YqX`]�[V]Àe Þ �,����� ß Ð Î �,Ñ ~,dnT	[�r�]%bCe�YqX?dLe.{ ^P]i[
]LmÀ[Vp_e�TV{}TV[
]iXMY\at[�r�] ��ì �nÛ
]iã�b0]ie�Y\Xt]oa�[i� � r�] �,����� bCe.pL��Yf^I]_^Ü]ia�]ie.w_{?Xt]nd_TVUCeG]iX:]iaI[GT)kjp_e%]�g\]Lmo[Ge.p_a0T%dLaC^cbCr�pn[
pna0T�dnT
~�]�g\g�dnT,X`]_d_TVUCeG]iX:]oa�[GTSp�k 8:d�a}^�CÜ[�r}di[,e�Y\�_d�gq]_^`[�r�]�e.]_TVpLgqUu[
Y\p_acp�kR[�ru]�[.e�d_m���Y\a�wtm�rCdLXÁW0]ie�TÀ�
� a�dn^C^uYq[
Y\pna��C[�ru] �,����� T.Y\w_aCdLgfT�~�]ie.]�U0T.]_^?Y\a�d�gqg�bCr�{CT.Y|miTQ[Ge�Y\wnw_]ie�TÀ�



Ï �

� ru] �,����� ~ðdnT�^I]_T.Y\w_au]_^:[Vp ^uYjTV[
Yqauw_UCYjTVr:YjT
p�g|di[V]_^:]ig\]Ùmo[.eGpnaZd�a}^ bCr�pn[
p_a�T
rupL~�]ie�TSk¤e.pnX
à » ^I]LmidL{CT%[
pc[
~�p?b}rup_[Vp_a0To� à�� T%[�r}di[�^I]Lmid�{*TV{�X?Xt]i[.eGYfmÀd�g\gq{ Þ W0pn[�rñbCr�pn[
pna0T�pLk�]ÙsPU0dLg�]iau�
]ieGwn{ ß midLaHbCe.p�^IU}mo]8T
rupL~�]�e�T`[�r}di[`pL�I]ieGgfdLbHd�a}^HmidLa�W0]�X?YjT.Y|^P]�au[
Y �0]_^ dnTZT.Y\a�wng\]�bCr�pn[
pna
TVr�pL~�]ieèT Y�k	[�r�]:^I]i[
]Lmo[
pne,~�]ie.]�[
pIp�mÀpId�eèT.]ig\{�T.]iwnXt]ia�[V]_^D� � r�]Áwneèd�aIUCg|d�e�Yq[V{Zp�k�[�r�]Á^I]i[
]Lmo[
p_e
r}dn^Ü[
p?W0] TVUu÷�moY\]�au[�[VpZe.]Lmop_wnaCYq�i]�TVU}m�r*^P]Ùmid�{}To� � T
{uX?X:]�[.e�Yqm à�� ^I]Lmid�{}T�mid�añdLgfTVptX?YqX?Yqm
T.Y\a�wngq]�bCr�pn[
p_atTVr�p�~�]ie�TÀ�nY�kù[�ru]�g\pL~�]�e�]iau]�e.wn{�bCr�pn[
p_aÁk�eGpnX d à�� ^P]Lm�d�{ÁYjTDW0]igqpL~ [�r�]�^I]i[
]Lmo[
p_e
[�rCeG]_TVr�p�g|^D� � p�mÀpna�[.e.pLg	[�r�]_T.]`W0d_m���wneGpnU�aC^}TÁd�^I]_T.Y\w_a»]ia�]ieGwn{8[�rCeG]_TVr�p�g|^ËpLk�ë Û �Ü] � ~,Yq[�r
d�añ]o÷�moY\]�a0mo{cp�k � ë � ~,d_T�TVb0]LmoY��0]_^D� � ]nd_^Ëw_gfd_T�T�~,d_T�m�r�p�T.]iañdnT�[�r�]t^P]i[
]LmÀ[VYqpna8XZdi[V]�e�Yfd�g
W0]LmidoUùT.]%pLk�Y\[GT�g\pL~ mop�TV[��P]�ãCmo]�g\]ia�[�]ia�]ie.w_{:e.]_TVpLg\U�[
Y\p_a?dLaC^:e.]_T.YjTV[GdLa0mo],[
pÁeèdn^uY|dÙ[
YqpnaZ^udLX?dLwn]I�
z Yqwnr2]ia�]ie.w_{ ]ig\]Ùmo[.eGpna0T:dLaC^2bCrup_[
pna0T`YqX?b0d_mo[
Y\a�w�g\]_d_^»wng|dnT�T:bCe.p�^IUCmÀ]n^ midnTGmidn^I]_T pLk�T.]Lm��
pna}^�d�e.{8]�g\]Lmo[Ge.p_a0T�d�a}^ËbCr�pn[
p_a0TÁmidLg\gq]n^påèTVr�pL~�]ieèT@çu� ï� ]ie.]�aC�IpL��g\Yqwnr�[�]iX?Yq[
]n^?W�{8]ig\]Ùmo[.eGpna0T
Y\a d�T
rupL~�]ie�YjT�^I]i[
]Lmo[
]_^8d�a}^8U0T.]_^»[
p�]_TV[
Y\XZdi[
]Á[�r�]:]ia�]ie.w_{ñd�a}^»Y\X?bùdnmo[�b0p�T.Y\[
Y\p_a»pLk�[�ru]
TVr�pL~�]ie�Yqauw:bùd�e.[
Y|mog\]I�

� ru] �,����� mop_a0T.YjTV[
]_^»p�k � ÇnÒ Û gq]_dn^»w_gfdnT�T:W�g\p�m��CTÀ��]nd_m�r Wugqp�m�� b0p_Y\a�[VYqauw8[
pL~,dLe�^2[�ru]
wId_Tl� 3.]i[�[Gd�eGwn]i[�� � r�]:^I]i[
]Lmo[
pne,~ðdnT�mÀpna0T
[.e.U}mo[
]_^�k¤e.p_X � Î?Yf^I]ia�[
YfmidLgD~�]_^uw_]_T%[�r}dÙ[�bCeGp���Yf^I]_^
mop_X?bugq]i[
]�d���Y\X:U�[�rCdLghmopL�I]ie�dLwn]I� � dnm�r�~�]_^uwn]tmop_au[GdLY\a�]n^cÇ Û U�aCY|sPUC]�g\{cT
rCdLb¼]_^�W�g\p�m��CT,[�r}di[
mopL�I]ie �n� » � 8 � ì Û » � � Y\wnU}e.]8Ï�� ì YjT?d ^�Yfd�w_e�dLX p�ktdñ~�]_^uwn] dnT�T.]�XÁW�g\{I� � r�]8Wugqp�m��
~�]�e.]:T
rCdLb0]n^8d_T�]ie.]LmÀ[%b�{ueèd�X?Y|^udLgDk�eGU0TV[Ge�d`~,Yq[�r�[Ge�dLb¼]��ipnY|^udLg�W0dnT.]_TÀ� � r�]:^uYqX`]�a0T.Y\p_a0T,d�a}^
b0p�T.Y\[
Y\p_a0T�p�k�[�ru]�Ç Û W�g\p�m��tTVr}d�b0]_T	d�e.]�wnYq�I]ia:Y\at[GdiWugq]�Ïu� � � � Ç�g\]_dn^Áw_gfd_T�TQ~,d_T�U0T.]_^ W0]LmidÀU0T.]
p�k�Y\[GT	TVUCb0]ie�Yqpne�gqY\w_ru[�b}e.p�^IUCmo[
YqpnaZd�a}^ [Ge�d�aùTVX?YjT�T.Yqpna:sIU0dLg\Y\[
Yq]nTÀ� � Ç�g\]_dn^Áw_gfdnT�T�r}dnT	d�^P]�a0T.Y\[
{
p�k�Ïu� ��� î� £¶ï ��d»eèdn^uY|dÙ[
Yqpna2g\]ia�wn[¤r�p�k�Ïu� � Î � Â � d�a}^�d8e.]Àk�eèdnmo[
Y\�I]ZY\a}^P]iã p�k � � � ë � � � dnm�r
~�]_^uw_]�YjT�Y\a}^P]ib0]ia}^I]iau[�X`]Ùm�r}d�aCY|modLg\gq{:d�a}^Ü]�g\]Lmo[Ge�YfmidLg\g�{I� � a0T.Yf^I]�]_dnm�rc~�]_^uw_]I�C[�r�]ÁÇ Û W�g\p�m��}T
d�eG]?T.]�b0d�eèdÙ[
]_^8Wu{ Û � ÇnëLÎ�X?X T
[.dLY\aCgq]_T�T�T
[
]i]ig��0a0To� 
 [.eGUCmÀ[VU}e�d�g)TVUCb�b0pne.[�~,d_T�bCeGp���Yf^I]_^ËW�{
Û � ì Ï_ëÁX?XÉTV[Gd�YqaCg\]_T�T�TV[
]i]ig�TV��Y\aùTQ[�r}di[�]ia0mÀg\p�T.]_^`[�r�]�mÀpnU�au[
]ieèTo� y rup_[
pnX:UCg�[
Y\b�g\Yq]ie	[VUIW0]_TQ~�]ie.]
di[�[Gdnm�ru]_^?[
p`]_d_m�rcp�kR[�r�]�Wugqp�m��}To� � pnUCe�X?p�^I]igfT	p�k z dLX?dLX?di[GTVU y � � T Þ � Ï Û Ï � � Û Çu� � Ï_Ï�Î"ë��
Û Ç�� � Ç � ë�Î�� Û Î}� � ënÒ Û � � Ï ß ��eèd�a�wnY\a�w?Yqa�T.Yq�i]%k¤e.p_X � �Èë Yqa��S[
pZÏu� Û Y\a��\�u~�]ie.]�U0T.]_^D�



Ï ì

� YqwnUCeG]�Ïu� ì � �,����� ~�]_^uw_]�dnT�T.]iX�Wugq{I�



ÏnÒ

��g\p�m�� � ]iauw_[�r ðS8 O YjTV[GdLa0mo] � e�d_mo[
Y\pna}d�g
aIUuX�W0]ie Þ �¶ñ Uua}Y\[GT ß Þ ^P]iw ß k�eGpnX [GdLe.wn]�[ y � �Þ moX ß mopL�I]ieèd�wn]
� � Çu� Û Ï ë�� ÇnÇ � ì Ç�� ÎnÎ Û �âÎ ì Ï
Ç � Çu�ÈÏ Û ë�� Û Ï � ì ë�� Ò ì Û �âÎ ì ë
Ï � Çu� ì Û Î}� Ò Û Ï Ò Û � Û ì Û �âÎ ì �
Î � Ïu�ÈÇ � Î}� ënë_Ç Ònë�� Û Ò Û �âÎ ì Ò
ë � Ïu�ÈÒ � Î}� ÇnÒLÎ �nÛ � �n� Û �âÎ ì �� � ÎC� � ë Î}� ÛnÛ ì � ì � ì � Û �âÎIÒ �ì � ëu�Èë � Ï�� ì Ç_Ò �iÛ ëu� � Ç Û �âÎIÒ_Ç
Ò � ëu� � Ç Ï�� ÎIë � �n� ÎC� ëLÎ Û �âÎ � ì� � ëu� � Ç Ï�� � Ò_Ï � ÇLÎC� �_� Û �ÈënÇ Û�iÛ � ëu� � Ç Ç�� � Ç_ë � Ï � � Û ì Û �Èë�Î_Î�n� � ëu� � Ç Ç�� � ì � � Î"Òu� Ò � Û �Èë � Ò� Ç � ëu� � Ç Ç�� ÎnÎ � �i� Ïu� Ç � Û �Èë � Ï� Ï � ëu� � Ç Ç�� ÇnÏ_Ï � ì � � ÏLÎ Û � �u� ì� Î � ëu� � Ç Ç�� Û Ï_Ï �i� ì � Ç_Ò Û � � Î �� ë � ëu� � Ç � � Ò�Î"Ò �i� ì � Ç � Û �Èë�Î ��i� � ëu� � Ç � � � ì Ò �i� ì � Ç � Û � �n� Î� ì � ëu� � Ç � � ënÇ_Ç �i� ì � Ï Û Û �ÈënÇ ì� Ò � ëu� � Ç � � ÏnÒ Û �i� ì � Ï Û Û � � Î_Î�i� � ëu� � Ç � � Çnë Û �i� ì � Ï Û Û �âÎnÎ"Ï
Ç Û � ëu� � Ç � � � Ï � �i� ì � Ï Û Û �Èë�Î"Ï

� diW�g\]�Ïu� � � O YqX`]iaùT.Y\pnaùT�d�a}^?b0p�T.Y\[
Y\p_a0T�p�k	gq]_dn^`w_gfdnT�T,W�g\p�m��CTÀ�

O YjT.mÀU0T�T.Y\p_a0TÁp�k�[¤ru] �,����� ]��I]iau[�e.]LmÀpna0T
[.e.U}mo[
Y\p_a d�a}^�midLg\Y\W}e�di[
Y\pna dLe.]cbCe.]_T.]ia�[
]_^ Yqa
T.]Lmo[
Yqpna0T,Ò:dLaC^ � p�k	[�r}YjT,m�r}d�bC[
]ie��
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� ru]ckjpneG~,d�eè^Hmid�gqpne�YqX`]i[
]ie Þ ������� ß Ð Î ì Ñ mÀpna0T.YjT
[.Ttp�k � Î_Î6gq]_dn^P�lT.moYqau[
Yqg\gqdi[Vp_etT.dLaC^u~,Y|m�r
X?p�^IUCg\]_TÀ� � r�]cX?p�^IUCg\]_T�d�eG]�dLe.eèd�a�wn]_^�Y\a2d � Ï§M � Ï dLe.e�dL{I�	b¼]�e.b0]ia}^uYfmoU}gfd�e�[Vpñ[�r�]?W0]_d�X
d�ã�YjTo�h~,Y\[�r � X?p�^IUCg\]_T�e.]�X?pL�I]n^Ük¤e.p_X ]_d_m�r mopne�a�]ie�d�a}^»[�r�]cmo]�au[
]ie�XZp�^PUCgq]:e.]iXZp��I]_^�[
p
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� YqwnUCeG]�Ïu�ÈÒu� � pne.~ðd�eè^ � d�gqpne�YqX`]i[
]ie��

XZd��I]ÁeGpIpnX kjp_e�[�ru]tW0]_d�Xòb}Y\b0]I� � r�]Z^P]i[
]LmÀ[Vp_e�~,dnT�g\p�midi[
]_^»ÏLÎ Û moXî^�p�~,aùTV[.eG]_d�Xòk¤e.pnX
[�r�]�[Gd�eGwn]i[�� � ru] �)����� mopL�I]ie�TÁb0pLgfdLe�dLauw_g\]_T?Ç » � 8 �ó� Ç » � � dnm�r �iÛ moX M ��Û moX
X?p�^IUCg\] mopnaùT.YjTV[GT%p�k � Î"Ò�g|d�{I]ieèT%p�k d�g�[
]ie�a}dÙ[
Yqauw?gq]_dn^�dLaC^8b�gfdnT
[
Yfm:T.mÀY\a�[VYqg\g|dÙ[
p_ei� � Yqwnr�[%k¤e.pnX
[�r�]8TGmoY\a�[
Y\g\g|di[Vp_e�T�~,dnTZmopLg\g\]Ùmo[
]n^ñWu{ d»~ðdÙ�I]�g\]ia�wn[�r T
rCY�kj[
]ie:b�gfdi[
]8dLg\pna�w p_au]*T.Yf^I]�p�kv]nd_m�r
X?p�^IUCg\]"� � ru]Z~,di�I]ig\]�auw_[�r2TVr}Y�kj[
]ieÁb�gfdi[
]?~ðdnTtdÙ[¤[.d_m�r�]_^»[
pñd�g\Yqwnr�[ÁwnU}Yf^I]Ü[¤rCdi[:[.eèd�a0T
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f�i�U@f\^haHX�U4ilU4V3bQ_xyQb�wcU]Y©fBd0V¹}9_@V�^GbZfxVcb�y%_@XlU\f@}�w¹L�L�JONÁkW`._W}�¦Td0`.`.aWi]d0VHf4bGU\j�kc[�U4`.U~}7bZX�_@V�^
y�XZ_@iÂ±³²x´�j3Ux}4fx[H^ r X�d.VWY3^ �§¸��7� s t�Ã Vcy%_@X�bGacV�f4bhU5`.[3¡Wb,wcU)Y3fBd0V(}7_\V�^hb�fxVcb�^�}7_@aH`ºj]_@VH`0[]k�UOi�U\f@^ ¸
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egf@^�}7_@X�XZUx}9bhU\j�a£^Zd.VWY�b,wWU�Y3fxd.V¨i]_@V�d.bG_@X�d0VcY�^G[H^GbhU5i(¡3kHacb�U4X�XZ_@X�^Åd0V¨VH_@X�i]fx` ¸
d.�~f~bGd0_@V]_xy�b,wWUQY3fxd.V�iI_@VHd0bh_\X
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Early

On-time

Late

Early Gate On-time Gate
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[�¤G "¤Zç�ó� �ò ð 9 ð"ð ë$ç�ÄRê*ËHê*ç$¤e¡&¡$ý�¡$Ä<¤ZÅ U ¡$ÃZ¡¢ÅC¡$ó]¡4ë�¤e¡�ê¼òBÃC "£}¤aä<¡¢ê*ç$¤ZçG1 0 Ë]é"æ:ÃC¡ÉãG1 ¸ Åeä*  U Å.¤aä*¡¡$ó(¡�ë�¤CÃZ �ÄWTLç�Ë]Ã\£Éç�ÅJÅ�ê<Ë¹ÅG¤CÃJË():æ<¤GË( �Ä�ÅQò¹ "ÃD¤aä<¡�¤Bä:ÃC¡$¡xê<ç$¤Cç¢ÅC¡$¤ZÅ�1Nl- "¤GËHë�¡b¤aäRç$¤D¤aä<¡bó]  U £Éç�ÅJÅ�¤Cç�Ë]óË]Äj¤aä<¡xê*ç$¤Zç&ë$ç�Ä:Ä: �¤\)�¡xç�ê�¡ML2æLç4¤e¡$óN3WÅCË(£&æ:ó9ç$¤e¡"êp)23W¤aä<¡'�:=±���ìê2¡4ë$ç43RÅDç�ó( �Ä<¡81
0 ÃC �£�¤Bä*¡bª`«�¬°ë$ç�Ä:ê<Ë9ê<ç4¤e¡D¡$ý�¡�Ä*¤FÅGæ�)`ÅC¡$¤�èLª`«�¬¾­ � = � � §W¡�ý�¡$Ä*¤ZÅ@ç�ÃC¡\ÅC¡$ó(¡�ë�¤e¡"ê')G3xÃC¡ML�æ:Ë(ÃGVË]Ä<é¢¤aä:ç$¤D "Ä*¡xç�ÄRêW �Ä:óN3W �Ä<¡.¡$S<¤CÃJç&Åeä*  U ¡$Ã-¡�S*Ë¹Åe¤CÅ U Ë]¤aäO�
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0 Ë(é�æ:ÃZ¡¢ãG1 Í �.o@ó]¡�ë�¤ZÃC "Ä*VaT� <ÅCË(¤CÃC "Ä�£Éç�ÅJÅ\ê*Ë¹Åe¤CÃJË])Ræ*¤eË] "Ä�ò¹ �Ã&ªI«4¬ ­ �:=±���R§�ë$ç�ÄRê*ËHê*ç$¤e¡"Å-Ë]Ä�5aç87¸B9
9*¸ ª`«�¬�ê<ç$¤Cç21]èS5¹)<7Nc� �Ä<¤e¡',Nç�ÃZó] jªI«�¬�­ �:=±���ìç�ÄRêT5Bë47Nc� �Ä<¤e¡',Nç�ÃZó] jªI«4¬�­ �:=±����§
� o@Ä<¡$ÃCé
3 � Í #�#Wcj¡$þ&è
� o@S<¤CÃJç6ÅGä<  U ¡$ÃgË¹Å¼ÅC¡�T�ç�ÃÆç4¤e¡"ênòBÃC "£ )© "¤aäA¤aä<¡¾�:=Aç�ÄRê ���AÅeä*  U ¡�ÃJÅ¼)23�£W "ÃC¡�¤aä:ç�ÄÍ #�#&£WÃJç"êIè
� o@S<¤CÃJç&Åeä*  U ¡$Ã-Ë¹Å�¡�Ë]¤aä<¡$ÃD �Ä<Va¤eË]£¢¡\ �ÃDË]¤ZÅD¤eË]£WË(Ä*é.Ë¹Å�æ<Ä:ê�¡$¤e¡$ÃC£ÉË]Ä<¡�ê�1

Ê�Ê ¡$ý�¡$Ä<¤ZÅLòBÃC "£r¤aä<¡DªI«4¬¥ë$ç�ÄRê*Ë9ê<ç$¤e¡�ÅGæ�)`ÅC¡$¤®ç�ÃC¡NÅC¡$ó]¡4ë�¤e¡�ê�1 = ä*¡üë�æ*¤¶Ë(Ä. �T�¡$ÄRË]Ä<é\ç�Ä<é�ó]¡�é"æ�ç�ÃÆç�Ä*V¤e¡$¡"Å©¤aäRç$¤®ç�ó(ó�¤aä:ÃC¡�¡�ÅGä<  U ¡$ÃÆÅ¶ç�ÃC¡�Ë¹Åe �óHç$¤G¡"ê<1 = ä:Ë¹ÅIÃZ¡"ê2æRë�¡"ÅI)�ç�ëJd<é�ÃC "æ*ÄRê:Å©òBÃC "£�):ÃC¡�£jÅJÅG¤ZÃJç$ä:ó]æ<Ä<éË]Ä<¤e¡$ÃJç"ë�¤eË] "Ä�Å- �ò3¤aä<¡�¡�ó]¡�ë�¤ZÃC "Ä°ç�Ä:ê�T� <ÅCË(¤CÃC "Ä U Ë]¤aä�¤aä<¡jê2¡�¤G¡4ë�¤e �Ã.£Wç$¤e¡$ÃJËHç�ó9Å3ç�ÄRê�¡$ó]Ë(£WË]ÄRç$¤e¡�Å)�ç"ë¯d<é�ÃZ �æ<Ä:ê:Å�òBÃC "£ ÅCË]Ä<é�ó(¡W¡$ó(¡�ë�¤CÃZ �Ä� �Ã&T� <ÅCË]¤ZÃC "Ä�Åeä*  U ¡$ÃJÅ�è U Ë]¤aä�ó9ç�ÃCé"¡W¤CÃÆç�Ä�Åeý�¡$ÃJÅC¡VU�æRë�¤eæ*Vç$¤eË] �ÄLÅ�è�£WË¹ÅG¤Zç�d�¡�Ä:ó�3g)©¡�Ë(Ä*é¥ÃZ¡�ë� �ÄLÅG¤CÃZæ:ë�¤G¡"ê°ç"Åp¤ U  �ÅGä<  U ¡$ÃJÅW1 0 Ë]é"æ:ÃC¡gã21 Í Ë¹Å&ç¥T*ó( �¤& �ò·¤aä*¡¡$ó(¡�ë�¤CÃZ �Ä*VBT� <ÅCË]¤ZÃC �Ä¥£Éç�ÅJÅDò¹ �Ã.¡$ý�¡$Ä<¤ZÅ-T�ç�ÅJÅCË(Ä*éj¤aä<¡WªI«4¬ ­ �:=±����§�¡�ý�¡$Ä*¤·ÅC¡$ó]¡�ë�¤GË( �ÄS1xl- "¤GËHë�¡¤aäRç$¤� "Ä:ó�3�¤aä:ÃZ¡$¡¢¡$ý�¡$Ä<¤CÅDòaÃZ �£ ¤aä*¡Éc�, ª`«�¬ ­ �:=±���íÅCç�£WT*ó(¡�TLç�ÅJÅ�¤Bä*¡j�:=±���:§6ÅC¡$ó(¡�ë�¤eË] "ÄS1= ä:Ë¹Å@ÃC¡�T:ÃC¡"ÅC¡$Ä<¤ZÅ�ç�ÄR �ÃC£Éç�ó(Ë�X$¡"ê')�ç"ë¯d<é�ÃZ �æ<Ä:ê¢ �ò® �Ä<¡b¡$ý�¡�Ä*¤@Ë(Ä�¤Bä*¡3ê*ç$¤ZçG1�/Dç"ë¯d<é�ÃZ �æ<Ä:êRÅüòBÃC �£Ë]Ä<¤e¡$ÃJç"ë�¤eË] "Ä�Å U Ë(¤aägê2¡$¤e¡�ë�¤G "ÃD£Wç$¤e¡$ÃJËHç�ó9ÅFç�ÃC¡xÄ*¡"ç�ÃCó�3¢Ä<¡$é�ó(Ë]é�Ë()*ó(¡ U Ë(¤aä�¤Bä*¡"ÅC¡.ë�æ<¤ZÅ�1
0 Ë]é"æ:ÃC¡"Å¢ãG1 ð ç�Ä:ê6ãG1 Ì ÅGä<  U ¤aä<¡�¤e �¤Zç�ó-óHç4)�¡$Ä<¡$ÃZé�3�ç�Ä:ê�Ë]Ä<ý�ç�ÃJË9ç�Ä*¤&£Éç�ÅJÅ&ê*Ë¹Åe¤CÃJË():æ*¤eË( �Ä�Åò¹ �Ã¢¤aä<¡¥ªI«�¬ ­ �:=±���:§�ë$ç�ÄRê*Ë9ê<ç$¤e¡�ÅW1�c¥ç"ÅJÅ�ç�Ä:ê�ó9ç$)�¡$Ä<¡$ÃCé
3�ê*Ë¹ÅG¤ZÃJË]):æ<¤eË] "Ä�Å�ò¹ �Ã&)� �¤Bä�¤aä*¡�:=±���ìç�ó] "Ä*¡xç�Ä:êgç�ó]ó¶¤Bä:ÃC¡$¡.T�ç�ÃC¤eË9ë�ó]¡"ÅDç�ÃZ¡�T<ó] "¤a¤e¡"ê<1 0  �Ã3çp£ÉçBYC "ÃJË]¤ 3& �ò�¤Bä*¡.¡$ý�¡$Ä<¤ZÅ�è<¤aä*¡.¤e �¤Zç�ó¡$Ä<¡$ÃCé
3Wç�Ä:êW£Éç�ÅJÅ@ �òF¤aä<¡'�:=±���gç�ó( �Ä<¡.ç�ÃZ¡ U ¡$ó(ó©)�¡$ó(  U ¤aä*¡3¤G "¤Zç�ó¶ó9ç$)W¡�Ä*¡$ÃZé�3Éç�ÄRê�ªI«�¬�£Éç�ÅJÅW1
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0 Ë(é�æ:ÃZ¡�ã21 ð � =  �¤Zç�ó�óHçcbx¡$Ä<¡$ÃCé
3b �òd5Bçe7`¤aä<¡å� = � � T�ç�Ë]ÃFç�ÄRêf5gb�7I¤aä<¡D� = � � TLç�Ë]ÃFç�ÄRê�¤Bä*¡�ÃJç"ê*Ë9ç$¤e¡"êT:ä< �¤e �ÄO1 = ä<¡.¤G "¤Zç�ó®¡$Ä*¡�ÃCé�3Éç$ý"ç�Ë]óHçBb*ó(¡�Ë(Äj¤aä*¡.óHçcbWòBÃJç�£�¡\Ë¹Å � 1 ¸�¸ � ¡�þh1

¿-  U ¡�ý�¡$Ã$è U Ë(¤aä�¤aä*¡�ç�ê:ê*Ë(¤eË] �Ä6 �ò3¤aä<¡¼¡�S*¤ZÃJç¥ÅGä<  U ¡$Ã�èQ¤Bä*¡gê*Ë¹Åe¤CÃJË�bRæ*¤eË] "Ä�Å"b�¡�ë� "£�¡Éë�¡$Ä<¤e¡$ÃC¡"êçBb� �æ<¤&¤aä*¡É¤G "¤Zç�óDç$ý"ç�Ë(ó9çBb<ó]¡¢¡$Ä*¡�ÃCé�3�ç�Ä:ê�¤aä*¡gªI«�¬�£Éç�ÅJÅW1 = ä:Ë¹ÅbË¹Åxë�ó]¡"ç�Ã.¡$ý<Ë9ê�¡$Ä�ë�¡&¤aä:ç$¤x¤aä*¡
b�ç"ë¯d<é�ÃZ �æ<Ä:êÇòBÃC "£}T:Ë]ó(¡$æ:T�Åeä*  U ¡�ÃJÅbË¹Å.ÅG£Éç�ó]ói1"j�¡$ÃC¡ÉçjÅGæ8b`ÅG¤Zç�Ä<¤eË9ç�ó@T� �ÃC¤eË( �Ä° �òD¤aä<¡WÅZç�£WT<ó]¡òBÃC �£ �B=¶���6ê2¡�ë�ç43RÅ' �òxªI«�¬�ç"ë$ë� "£WT�ç�ÄRË]¡"ê>b23°ç�T:Ë(ó]¡$æRT°T:ä< �¤e �Ä¶èN¤aä*¡ÉT*ó( �¤¢ �ò � Ð Ð U  �æ:óHê
b�¡�ÅGäRç�ÃZT*óN3�T©¡"ç�d�¡�ê�Ä*¡"ç�ÃW¤aä<¡°ªI«�¬ £Éç�ÅJÅ¢ç�ÄRên¤Bä*¡¥¡$Ä<¡$ÃZé�3� �ò&¤aä<¡°�:=±��� T�ç�Ë(Ã U  �æRó9êkb©¡T�¡"ç�d�¡"ê�Ä*¡"ç�Ã�¤Bä*¡¢¤e �¤Zç�ó�ó9çBb°¡�Ä*¡$ÃZé�381É[bê:ê*Ë(¤eË] �ÄRç�óüÅGä<  U ¡$ÃJÅ U  "æ:ó9ê¥T:æ�Åeä°¤aä<¡�£Éç�ÅJÅbç�Ä:ê�¤aä*¡¡$Ä<¡$ÃCé
3bä:Ë(é�ä<¡$Ã®ç�ÄRêAb:ÃZ �ç"ê2¡$Ä&¤Bä*¡Nê*Ë¹Åe¤CÃJË�bRæ*¤eË] "Ä�Å�1®faÄ.¤aä<¡�ÅZç�£WT<ó]¡� �ò Ê�Ê �:=¶���R§¢ë$ç�ÄRê*ËHê*ç$¤e¡"Å�è�¤aä*¡
b�ç"ë¯d<é�ÃZ �æ<Ä:ê&ë� "Ä*¤ZÃJË�b:æ<¤eË] "Ä·òBÃC "£AT:Ë]ó(¡$æ:T'Ë¹ÅI¡"Åe¤GË(£Wç$¤e¡"êlb23·^L¤a¤eË]Ä<éb¤aä<¡Q¡�ó]¡�ë�¤ZÃC "Ä*VaT� <ÅCË(¤CÃC "Ä'£Éç�ÅJÅÅGT�¡�ë�¤CÃCæ<£A¤e 'ç\Ä: �ÃZ£Wç�ó]Ë�X�¡�êbó(Ë]Ä<¡�ç�Ã@ë� �£"bRË]ÄRç4¤eË( �Ä. �ò`¤aä<¡DT:æ:ÃZ¡-� = � � ê�¡�ë$çM3'£Éç�ÅJÅ®ê*Ë¹ÅG¤ZÃJË�b:æ<¤eË] �Ä
5;^Lé�æ:ÃZ¡'ã21 ¸ b<7Dç�Ä:êW¤aä<¡&� = � � £Wç"ÅJÅ�ê*Ë¹Åe¤CÃJËNb:æ*¤eË( �ÄW¡$S<T�¡�ë�¤e¡"êKò¹ "Ã�� = � � §�¡$ý�¡�Ä*¤ZÅl59^�é�æRÃC¡xãG1 Í ë47K1= ä<¡�^�¤.ê�¡$¤e¡$ÃZ£WË]Ä<¡"ÅQ¤aä<¡��:=����:§�ë� "Ä*¤ZÃJË�b:æ<¤eË] "Ä�¤e �b©¡m5aã ÁAn�Ê 7�o  �òN¤aä<¡&ÅZç�£WT<ó]¡p1b[ ÅC¡4ë� �ÄRê^�¤ U ç"ÅpT�¡$Ãeò¹ �ÃC£¢¡"ê� �Ä6¤aä<¡Ç�:=¶���6¡$Ä<¡$ÃCé
3�ê*Ë¹Åe¤CÃJË�bRæ*¤eË] "ÄS1�[bÅ U Ë]¤aä�¤aä<¡j£Wç"ÅJÅ�^�¤$è¨çÇó(Ë]Ä<¡�ç�Ãë� "£"b:Ë(Ä:ç$¤eË] "Ä� �òb¤aä<¡W¡$Ä<¡$ÃZé�3íê*Ë¹ÅG¤ZÃJË�b:æ<¤eË] �ÄLÅ·ò¹ �Ã&¤Bä*¡jÅCË(£&æ:ó9ç$¤e¡"ê��:=±���6ç�ÄRê��B=¶���:§6ÅCç�£WT*ó(¡"ÅU ç"Å-^�¤b¤e W¤aä<¡¢ê*ç$¤ZçG1 = ä<¡&¡$Ä*¡�ÃCé�3W^�¤3¡�Åe¤eË]£Éç4¤e¡"Å�¤aä<¡W�:=±���:§íë� �Ä<¤CÃJËNb:æ<¤GË( �Äg¤G �b�¡&ã � n Ê om1= ä<¡b¤ U  �^L¤CÅDç�ÃC¡.ë� �Ä�ÅCË¹Åe¤G¡�Ä*¤�è�b:æ<¤\ç�ó9Åe 'ä:Ë(é�ä:óN3Wë� �ÃCÃZ¡$ó9ç$¤e¡"êIè<ÅG x¤aä*¡3¡$ÃCÃZ �ÃJÅDç�ÃC¡bÄR �¤Dë� �£"bRË]Ä<¡�ê
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0 Ë(é�æ:ÃZ¡\ãG1 Ì �@faÄ<ý�ç�ÃJË9ç�Ä*¤@£Éç�ÅJÅ® �ò$5Bçe7®¤aä<¡b� = � � T�ç�Ë]ÃNç�ÄRêr5�b<7®¤aä<¡b� = � � TLç�Ë]Ãüç�ÄRêp¤aä<¡DÃJç"ê*Ë9ç$¤e¡"êT:ä< �¤e �ÄO1

Ë]ÄsL2æ�ç"ê*ÃJç$¤eæ:ÃZ¡81 0 Ë]é�æRÃC¡ÉãG1 � ÅGä<  U Å'¤aä*¡tb�¡"ÅG¤'^�¤Kë�æ:ÃCý�¡"Å-ò¹ �Ã&b� �¤aä°^�¤ZÅ&ç�ÄRê�¤aä<¡¢¡�Åe¤eË]£Éç4¤e¡"êë� "Ä*¤ZÃJË�b:æ<¤eË] �ÄjòaÃZ �£}� = � � ¡$ý�¡�Ä*¤ZÅ�1 = ä*¡x¡"ÅG¤eË]£Éç$¤G¡"êVb�ç"ë¯d<é�ÃZ �æ<Ä:ê¼òBÃC "£ TRË]ó]¡�æ:T�Ë¹Å ¸ #<5 Ì n � 5 Í¡$ý�¡$Ä<¤ZÅ�1= ä*¡mb�ç�ëJd*é"ÃC "æ*ÄRêqòBÃC "£ Ä: "Ä*VBÃC¡"ÅG "Ä:ç�Ä*¤°´µ�µ�ç�Ä:ÄRË]ä:Ë(ó9ç$¤eË] �ÄLÅ'ë$ç�Äub�¡W¡"ç"ÅCË]ó�3¥¡"Åe¤GË(£Wç$¤e¡"êTb23ç�T<T<ó�3<Ë]Ä<é�¤Bä*¡\ë�æ<¤ZÅQ¤e &ê<ç$¤Zç·¤Zç�d�¡$Ä¢ç U ç43'òBÃC �£�¤Bä*¡bª`«�¬°ÃC¡"ÅG "Ä:ç�Ä�ë�¡81 = ä<¡DT:ÃJË(Ä�ë�Ë]TLç�ó�ë� "£WT� �Ä*V¡$Ä<¤- �òD¤aäRË¹Åvb�ç"ë¯d<é�ÃZ �æ<Ä:ê¥Ë¹ÅW´µ"µ�­ È<w�È<w U ä*¡$ÃZ¡&¤aä<¡&È<wBx!Å-¡�Ë]¤aä<¡$Ã3Xbç�ó(Ë]¤�X¢ê2¡�ë�ç43� "Ã.çWT:ä< �¤e �Äë� "Ä*ý�¡$ÃZ¤ZÅ�Ë]Äí¤aä*¡mb©¡"ç�£ T:Ë(T�¡81¥[QT<T<ó]Ë9ë�ç4¤eË( �Ä� �ò3¤aä*¡�ë�æ*¤ZÅ�ò¹ "ÃW�B=¶���:§6ÅC¡$ó]¡4ë�¤eË] �Ä�¤e �¤Bä*¡Éê*ç$¤Zçë� �ó]ó(¡�ë�¤e¡"ê�Ë]Äí¤aä*¡jÃZ¡$é�Ë( �Ä� �ò3¤aä<¡?y � 3*Ë(¡$ó9ê:Å ¸ #¥¡$ý�¡$Ä<¤ZÅ�1 = ä*¡zy � ê<ç4¤Zç¥ÅZç�£WT<ó]¡WË¹Å ð 1 ð ¤eË]£¢¡"Åó9ç�ÃCé"¡$Ã-¤Bä:ç�Ä¼¤Bä*¡&ªI«4¬rê<ç$¤Zç�ÅZç�£WT<ó]¡�èRÅG ¢¤aä<¡�¡"Åe¤GË(£Wç$¤e¡"ê{bLç�ëJd*é"ÃC �æ<ÄRê�òBÃC �£²ç�ó]ó¶Ä: "Ä*VaÃZ¡"ÅG �ÄRç�Ä<¤ÅG "æ:ÃJë�¡�ÅDË¹Å ð 5!# n ¸ 5!#'¡$ý�¡$Ä<¤CÅW1= ä*¡&b�ç�ëJd<é�ÃC "æ*ÄRê�ë� �Ä<¤CÃJË�bRæ*¤eË] "ÄWòaÃZ �£|b:ÃC¡�£jÅJÅG¤ZÃJç$ä:ó]æ<Ä<éfb23W¤aä<¡.¡$ó]¡�ë�¤CÃC "Äj �Ã\T© <ÅCË(¤CÃZ �Ä�Ë(Ä¤aä<¡�b©¡"ç�£ T:Ë(T�¡¼ "Ã�Ë(Ä:Ä<¡$Ã¢ê2¡�¤G¡4ë�¤e �ÃJÅ'Ë¹Å'¡"Åe¤GË(£Wç$¤e¡"ê U Ë]¤Bä¾¤Bä*¡¥ªI«4¬ ­ �:=±����c� �Ä<¤e¡?}Nç�ÃZó] ÅCË]£&æRó9ç$¤eË] �ÄO1±¤Bä:ÃC¡$¡3 �òF¤aä*¡ ¸ #*è!#�#"#p¡$ý�¡�Ä*¤ZÅ�ÅCË(£&æ:ó9ç$¤e¡"ê'T�ç�ÅJÅD¤aä<¡.ÅC¡$ó(¡�ë�¤eË] "ÄWë�ÃJË(¤e¡$ÃJË9ç-ò¹ �Ãb�:=¶���R§d1= ä:Ë¹Å�ÃZ¡$T:ÃC¡"ÅC¡$Ä<¤Dç&Ä: "ÃC£Éç�ó]ËNX$¡"êfb�ç"ë¯d<é�ÃZ �æ<Ä:êW �ò ¸ 57# n #<5 Á ¡$ý�¡$Ä<¤ZÅ�1i�æ8b:¤ZÃJç�ë�¤GË(Ä*é�ç�ó]ó~b�ç�ëJd*é"ÃC "æ*ÄRê:Å�è�¤aä<¡W¡"ÅG¤eË]£Éç$¤e¡�ê�Ä�æ<£"b�¡$Ãx �òx�:=±���:§6¡$ý�¡$Ä<¤CÅbË(Ä°¤aä<¡jê*ç$¤Zç
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