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4-@�=C.q</&dN�.>1;*-<A=?<��'Å 1;*8,>*g25Q;Q�, ( Q;,A=S2l.>*x%�ô Ñ ´õ× Ý ä × Ô�Ò�ÜWÝàÓ µx´öñ ÝàÓ µ Ò�Õ6ò:ÔÞó�Ý#Ú�ÝÆÐ³ÓNòlÝ µ ßxÒ µ Ü:Ú í f�q1î
�û^ 0+) aGa <&%+25IC< ( 6�N ( �)N
25< Í ´ ß�Ô · Ò µ ÝÆóRòKÔÞó�Ý#Ú�ÝÆÐ³ÓMòlÝ µ ßxÒ µ Ü:Ú ( , 9 aGa < í axexî�� 25,>*X@;<A*-D�. (
<A. ( ,>*$=?N�.>*-\]*8,yOl25IC@;*-DZD32l.72��â) aGa <y25,>*�2X1;=?\]1�IC&Ã*�± *848.:=JO]*¥�[2É&g. ( <A. ( ,>*�25N;D¼BZ25N;=CQ;@;I?2l.:*
% (`( IC*É25N FU@;N;4À.:= ( N;<&� ^ 0+) aGa <�25ICI ( �}.>1;=?<�B�*8.:1 ( D ( I ( \5&	. ( %+*�*� d.:*-N�D;*-D�. ( =?N�.>*-\]*8,
Ol25I?@�*-DMFU@;N�48.:= ( N;<i�)=J.:1È% (d( I?*-25NÈ=?N�Q;@�.:<���Å�*[132ÉO]*[F ( @;N;DÈ.:1�* �û^ 0¥�ì) aGa ,>*8Q;,>*8<>*8N�.:2l.:= ( N
. ( %+*XBÈ@;471»<>BZ25I?IC*-,ï.>1325N»25N»*-Y�@;=COl25IC*-N�.)*� `Q;IC=?48=C. ,A*-Q;,A*-<>*8N�.72l.>= ( N!�



a

Ì�÷ëÌ ��øöùìúiû�ø�üþý�ÿ����
^ 25N�&s<A&d</.:*-B�<�*� `=C<A.�F ( ,».>1;*	</&`N�.>1;*-<A=?< ( FÃ@�N�.>=?B�*-D�25<A&dN;471;, ( N ( @�<�4-=?,A4-@;=J.:< í bdf&îÆ�

gqN;*�BZ*À.:1 ( D ( I ( \5&
=C<m.>1;*�@;<>* ( FïFU@;N�D325B�*-N�.725I�B ( D�*�D�*-<>=C\]N;< í a_s³îÆ%��)1;*8,>*¼<A=?\]N;25I?<m25,A*
4 ( N;<A.>,:25=CN;*-Dg. ( 471325N;\5* ( N�*�2Î.ï2G.:=CBZ*1%�25N;DZBÈ@;</.Á\5=CO]* .>1;*)<A&d<A.>*-B�.:=CBZ*[. ( <A*8.>.>I?*)%+*8F ( ,A*
( .>1;*-,X<>=C\]N325IC<GB¼2É&�471;25N;\]*1� 9 N ( .:1�*-,mQ ( <A<>=C%;=?IC=C.K&�=?<G%;@;,A<A.ì(KB ( D;*g48=?,>48@;=C.>< í f�s�%�a�fx%ºe_w1îÆ%
�)1;*8,>*	.>1;=?<�I?=?B�=C.:2l.:= ( N�=?<�*� d.:*8N;D;*8D�. ( 25ICI ( � 2�<A*8. �U( ,�%�@;,></.�� ( Fg=CN;Q;@�.><�. ( 25,>,A=CO5*
4 ( N;4-@;,A,>*8N�.>IC&x%TF ( ICI ( �ï*8D�%�&�2¼%;@;,A<A. ( F ( @�.>Q;@�.><&� a *-IS2É&�(K=CN;<>*8N;<>=J.:=JO]*m4-=?,A4-@;=J.:<�25,>*�2Z.>1;=?,AD
B�*8.:1 ( D!%¦�)=C.>1m.>1;*Á25<><A@;BZQ`.:= ( Nm.>132l.é.:1;*yD;*8IS2É&d< ( F�% ( .:1'�)=C,>*8<�25N�D�\�2Î.:*-<W25,A*Á@;N�% ( @;N;D�*-D
í s�%>b1w�%�b_s³î»�y_`QT*8*-D�(ç=?N;D�*-Q+*-N;D;*8N�. 4-=C,>4-@�=C.:<ï25,>*�<>=CBZ=CIS25,�%]%;@�.[25<><A@;BZ*�.:132l.*�)=?,A*�D;*8IS2É&d< 25,A*
N;*8\]I?=C\]=?%;IC* í b�%éf¦b�%~bxq¦îÆ�Á0 1;*-<A*M</&`N�.>1;*-<A=?<qB�*8.>1 ( D�<$@�<>*mI?=C.A.:IC* ( ,)N ( .:=?B�=?N�\Ã=?N�F ( ,AB¼2Î.:= ( N!%
25N;D».:1;*8,>*ÀF ( ,>*m4É25N»I?*-25DR. ( =?N;*�,Z48=?*8N�.�4-=C,>48@;=C.><$%+*-4-25@;<A*�.:1�*8&RN;*8*-D�. ( 4 ( ,>,A*-48.>IC&E1;25N;D;IC*
4É2l<>*-<+�)1;=C471�N;*ÀO]*8, ( 4-48@;,)=?NRQ;,:2l48.:=C4-*1�
^ 25N�&MB ( D;*-IC<�132ÉO5* %T*8*-NgQ;, ( Q ( <A*-DÈF ( ,W.:1;* 2lN325IC&d<A=?< ( F3.>=?B�*-DÈ</&d<A.:*8BZ<���0 1;*-<A*),:25N;\5*

FU, ( B"4 ( N�.>=?N�@ ( @;<á.>=?B�*-,>< ( N�=CN;D;=COd=CD;@325Il*8O]*8N�.:<W. ( IS25,A\]*�*-Y�@;=JO52lI?*-N�4-*�4-I?25<><A*-<ë,>*-Q�,>*-<A*-N�.:=CN;\
\], ( @;Q;< ( FÁ*ÀO]*8N�.><&��0 1;*È.:=CBZ*8D
4-=C,>4-@�=C.q</&dN�.>1;*-<A=?<XB�*8.:1 ( D�@;<A*-D =?NV��������� í b5h1îP25I?I ( �)<c2
I ( �Á*-,ë25N;D�25Nm@;Q;Q+*-,ë% ( @;N;DX. ( %T*Á25<A<>=?\5N;*-DX. ( .:1�*Á4-25@;<:2lI�,>*-I?2l.:= ( N;<A1;=?Q;<á%+*8.«�Á*-*8NÈ<>=C\]N325IC<&�
0 =?B�=?N�\R25N325IJ&`<A=?<G=C<mQ+*-,/F ( ,>B�*-D�@;<A=?N;\»\]* ( BZ*À.:,>=C4Ã,>*8\]= ( N�<&%º�)1;=?471�132ÉO]*Z%T*8*-N�<>1 ( �)N�. (
%+*�25N�*�,�4-=C*-N�.ÈB�*8.>1 ( D�F ( ,m,>*-Q�,>*-<A*-N�.:=CN;\
=CN�F ( ,>BZ2l.>= ( N 25% ( @�.m.:=CBZ*8D�</.72l.>*¼<AQ3254-*8< í exîÆ�
L�N`F ( ,A.>@;N32l.>*-IC&x%�I?25,>\]*�<A.:2l.:*q<AQ32548*-<$25,>*c<A.:=CI?I+\]*-N�*-,:2Î.:*-D4�)1;*8NE.:1;*qB�*8.>1 ( DE=?<[2lQ;Q;I?=C*-D¼. (
IS2l,>\]*1%;4 ( B�Q;IC*� ED�*-<>=C\]N;<�%�25N;DRBZ*8B ( ,A&�<A=#"8*m4-25N»%T*XQ;, ( 1;=?%�=C.:=JO]*1�
) aGa <á132ÉO5*Á%+*-*8NM<>1 ( �)Nm. ( %T*y25Nm*�,�48=?*-N�.ö�[2É&G. ( ,A*-Q;,A*-<>*8N�.PD;*8<>=?\5N�=CN�F ( ,>BZ2l.>= ( NG2lN;D

IS2l,>\]*Á<A.72Î.:* <>Q;254-*8<&� $ N í f5f�î»%�) aGa .:*-471�N;=?Y�@;*8<Á2l,>*[D;*ÀO]*8I ( Q+*-Dg. ( D;*84 ( B�Q ( <>* \]*8N;*-,>25I?=-"-*8D
b�(K*8I?*8BZ*8N�.é48=?,A4-@;=J.:<§=CNX2)1;2x"É25,ADGFU,>*-*�BZ25N;N�*-,&%i.>1;*�,>*-<A@;IC.é%+*-=CN;\)2[Q325,>25B�*8.:*8,>=-"-*-DXD;*8<>48,>=?Q�(
.:= ( N ( Fy25I?Ië132x"-25,>D�FU,A*-*ÈD�*-4 ( BZQ ( <>=J.:= ( N;<&� $ N í q1îÆ%T=?B�Q;I?=C4-=J.)BZ*À.:1 ( D;<q2l,>*È2lQ;Q;I?=C*-D». ( .:1�*
25N32lIC&d<>=C< ( F�.:=?B�*-D�<A&d<A.>*-B�<&�p) aGa <c2l,>*M@�<>*-D�. ( Q+*-,/F ( ,>B D;=C<>48,>*8.>*�.>=?B�*M25N;25IC&d<>=C<&%=�)=C.>1
.:=CBZ=CN;\�Ol25IC@;*-<ï,>*-Q�,>*-<A*-N�.:*8D
25<ï%;=?N32l,A&�O]*-4À. ( ,A<&�y0 1;*G<A&d</.:*-B =C<[@;N32l%;I?*c. ( 25N325IJ&�"-*qI?25,>\]*
B ( D;*8I?<[D�@;*m. ( .:1;*X4 ( BZQ;IC*� `=C.K& ( Fë.:1;*XD;=C<>4-,A*8.>*m.>=?B�*qB ( D;*8I§@;<>*8D!�y0 1;*�bðgm_�� 9 z#. (d( I
25IC< ( @;<>*8<c=?B�Q;IC=?4-=J. B�*8.:1 ( D;< . ( Q+*-,AF ( ,>B <A.:2l.:*m<>Q;254-*M25N325IJ&`<A=?<�%+%�@�.c@�<>*-<�.:1;*m@;N;=J.ë(K48@;%+*
25IC\ ( ,>=J.:1;B í f&îÆ�Z0 1;=?<XB�*8.>1 ( D�25IC< ( <>@�±T*-,A<�FU, ( B <A.:2l.:*�<>Q;254-*�*� `Q;I ( <>= ( N°�)1�*-N @;<A*-D ( N
,>*8IS2l.>=CO5*-IC&Z<>BZ25ICI§D;*-<A=?\]N�<&�
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�¤û��ìÿ����
 �=C\]@;,>*gf_�JfM<A1 ( �)<q.:1;*�D;*-<A=?\]N\� ( � ( FP.:1�*:����������. (d( IÆ� 0 1�*MF ( 48@;< ( FP.:1;=C<¥� ( ,A6�132l<

%+*-*-NR. ( 25Q�Q;IC&¼=?B�Q;I?=C4-=C.yB�*8.>1 ( D�<[. ( .:=CBZ*8DE<A.72Î.:*G<>Q;254-*X*� `Q;I ( ,:2Î.:= ( NR25N;DE.:1;*X</&`N�.>1;*-<A=?<
( Fë.:=CBZ*8DE4-=?,A4-@;=J.:<��)=J.:1;=CNR.>1;=?<[. (`( I FU,:25B�*�� ( ,A6²�
^ 0+) aGa <¼132ÉO]* %T*8*-N @;<A*-D�25<E25N�=CBZQ;IC=?48=C.�D32l.:2 <A.:,A@;48.>@;,>*
. ( <A. ( ,>*�=CN�F ( ,>BZ2l.>= ( N

4 ( BZQ;=CI?*8DGD;@;,>=CN;\ <A.:2l.:*�<AQ3254-*�*� �Q�I ( ,>2l.:= ( N!� 9 <A.:25N;D325,AD�*� `Q;I?=C4-=C. <A.:2l.:*�<>Q;254-*�*� `Q;I ( ,:2Î.:= ( N
B�*8.:1 ( D�=?<ë@;<>*8D!%�%;@�.W.:1;*ÁI?=?</. ( F3\]* ( BZ*À.:,A=?4y,>*-\5= ( N;<ë*-N�4 ( @;N�.>*-,>*8D�25<��Á*-ICI�25<ë.:1;*Á,>*8<>@;IJ.:=?N�\
<A.:2l.:*�\],:2lQ;1"25,A*	,A*-Q;,A*-<>*8N�.:*-D�@;<A=?N;\ ^ 0+) aGa <���0 1�=?<�B�=Y `*8D"25Q;Q�, ( 25471 ( FÃ=?B�Q;IC=?4-=J.
<A.>,>@;4À.:@;,A*-<R25N�D�*� `Q;IC=?4-=J.�2lI?\ ( ,A=C.>1;BZ<g,A*-<>@�IC.:<Z=?N�2�.:,:2lD;* ( ±��   ( ,�IS2l,>\]*»*� �25B�Q;I?*8<¼.:1�*
B�*-B ( ,A&�QT*8,AF ( ,AB¼2lN;4-* ( Fm.>1;* ^ 0+) aGa ,>*8Q;,>*8<>*8N�.:2l.:= ( Ns4É25N %+*
.«� ( . ( .>1;,>*8*�.:=?B�*-<
%+*8.>.>*-,Ã.:1;25N .:1;*R*� `Q;IC=?48=C.Ã,A*-Q;,A*-<>*8N�.72l.>= ( N!%Á%;@�.g@;N`F ( ,A.>@;N32l.>*-IC& 25I?< ( .7256l*-<Z25N ( ,>D;*8, ( F
BZ25\]N;=J.:@;D;*XB ( ,>*G.>=?B�*X. ( BZ25N;=CQ;@;IS2Î.:*x� $ N�.>1 ( <>*�4É25<A*-<p�)1�*-,>*m.:1;*mD32l.:2Z<A*8.p� ( @;ICD�N ( .

Compiler

TERS/TEL

RSG

PRS

Synthesis

State Space Explosion

VHDL HSE AFSM Etc.

D���������� ]=^ ] �â���������¼D;*8<>=?\5N\� ( �l�



j

( .>1;*-,ì�)=?<>*GV;.$=CNR.>1;*XBZ*8B ( ,A& ( FW.>1;*X4 ( B�Q;@�.>*-,�%3=C.)=?<)2K�)=CN!�
$ N .:1;*�<A&dN�.:1;*8<>=C<M<A.:25\]*g.:1;*�*-N�.>=?,>*gQ;, ( 48*-<A<M1325<m%+*-*-N�,>*8*-N;\]=CN;*-*8,>*8D�. ( @;<A*¼=?B�Q;IC=?4-=J.

25IC\ ( ,>=J.:1;B�<&� ' @;N�.:=CBZ*8<WF ( ,é.:1�*ï<A&dN�.:1�*-<>=C<�<A.:25\]*ï@�<>=?N�\�.:1�=?<ëBZ*À.:1 ( DÈ4 ( BZQ32l,>*y,>*É2l< ( N32l%;IC&
�Á*-I?I²�)=C.>1�1;*-@�,>=?</.:=C4c<>=CN;\]IC*�(K48@;%+*c25Q�Q;, ( 2l471;*-<�� $ . 25I?< ( ,>*8<>@;IJ.:<[=CNE2M<A@;%;<A.:25N�.:=?25I =CBZQ;, ( O]*�(
B�*-N�.M4 ( B�Q325,>*8Dï�)=J.:1 .:1;*�%T*8<A.M*� �2548.MBZ*À.:1 ( D!� � gcF[4 ( @;,><A*x%�.>1;=?<X\�25=CN�=C<XD��[2l,AFU*-D	%�&
.:1�*M25B ( @;N�. ( FP.>=?B�*G<>Q+*-N�.q=CN�</.72l.>*�<AQ32548*M*� `Q;I ( ,:2Î.:= ( N!�y�g0 1;*MBZ25=CN�2lD�Ol25N�.725\]* ( FW.:1;=C<
25Q;Q�, ( 25471s=?<Z.:132l.R=J.R25ICI ( �)<¼.:1�*�D�*-,>=JOl2l.:= ( N ( F�< ( IC@�.:= ( N�<AQ3254-*8<�4 ( N�.725=CN;=?N�\ 25I?I$O52lI?=?D
< ( I?@�.>= ( N;<[. ( .:1;*X<A&dN�.:1�*-<>=C<�Q�, ( %;IC*-B\�
0 1;*8,>*)=?<�2lN ( .:1�*-,�\�25=CN:�)1;=?471�=?<�< ( B�*��)132l.�D�=-,�4-@;IJ.P. ( Y�@325N�.>=CFî&²�W.>1;* @;<>* ( FT=?B�Q;IC=?4-=J.

B�*8.:1 ( D;<ÁQ;, ( Od=?D�*-<)2M48*-,A.:25=?N¼*-I?*8\�25N;48*�. ( .:1;*�4 ( D;=?N;\MQ;, ( 4-*8<><&��0 1;*q25I?\ ( ,>=C.>1;B�<y@�<>*-DR=CN
.:1�=?<+� ( ,A6�4-25N�%+*M*� `Q;,>*8<><>*8D�25<cBZ2l.:1�*-BZ2l.:=C4É25I ( Q+*-,>2l.:= ( N;< ( N
% (d( I?*-25N»FU@�N;48.>= ( N;<�% 2lN;D
.:1�*È@;<>* ( Fy2�) aGa Q;25476Î25\]*Ã25ICI ( �)<$D;=?,A*-48.cB¼2lQ;Q;=?N�\Z. ( Q;,>=CBZ=J.:=JO]* ( Q+*-,:2Î.:= ( N;< ( N�) aGa
<A.>,>@;4À.:@;,A*-<��[_`@�471�4 ( D;*X=?< *-25<>=C*-, . ( D;*ÀO]*8I ( Q�25N;D»D;*-4 ( D�*x%�B ( ,>*G25*8<A.>1;*8.>=?4É2lI?IC&¼Q;I?*-25<>=CN;\>%
25N;D»<>=CBZQ�I?*-,Á. ( O]*8,>=CFî&x�

Ì*÷�� ���¤û>ù����Rø
bï1325Q`.:*-,Mb D;=C<>4-@�<><>*8<�=C<><>@�*-<»,>*-I?2l.:=CN;\ . ( .>1;* *� `Q;I ( ,:2l.>= ( N ( F�.:=CBZ*8D�<A.72Î.:* <>Q32l4-*-<��

bï1325Q`.:*-,la�D�=?<>48@;<><A*-<XB�*8.:1 ( D ( I ( \]=C*-<)F ( ,c.>=?B�*-D
48=?,>48@;=C.c<A&dN�.:1;*8<>=C<&�K W=?N325ICIC&x% bï1;25Q�.:*8,Te
\]=JO]*-<)< ( BZ*G4 ( N;48I?@;<A= ( N;<$25N�D�< ( BZ*G=CD;*É2l<[F ( ,[FU@�.:@�,>*T� ( ,>6{�
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 óÞÐ³Ñ ´ Û · Ô · Ð³Ñ�Ó²Û�Ô�Û ÝàÓ µ Ó=Ñ × Ú Ø Ô ´à´ ç
µ Ó²ÛKóÞÐ³Ñ�Ó × ÜWÕ¦Ú�Ô ´ Ö ×ÙØ Ô�!³ÝàÓ�ßKÐ	Ö�ÝàÓ#"AÓ=Ý × Ô
Ú ¶�µ óÞÔ ãàãàã
ä%$ µ Ü ´ Ô × çiÍRó ×'& ç)(!óÞÔ�Ó.Ô &

0 =?B�*-DX48=?,>48@;=C.é</&dN�.>1;*-<A=?<W=?<éD;*-Q+*-N�D;*-N�. ( NM2)4 ( B�Q;IC*8.:*�*� `Q;I ( ,>2l.:= ( N ( F�.>1;*�.:=?B�*-DX</.72l.>*
<>Q;254-* ( Fé.>1;*q<>Q+*-48=CV34-2l.:= ( N!��0 1;=C<[<A.:2l.:*G<AQ32548*G4É25NE%+*qO]*8,A&�I?25,>\5*c<>=CN;4-*G=J.[BÈ@�<A. =CN;4-IC@;D;*x%
N ( . ( N;IC&�25I?I ( F�.:1;*Ã4 ( BÈ%;=CN32l.>= ( N;< ( FÁ<>=?\5N325IWOl25IC@;*-<q25I?I ( �Á*-D�%�&
.>1;*Ã<>Q+*-48=CV34-2l.:= ( N!%á%;@`.
25IC< ( .:1;*X.:=CBZ*G,A*-I?2l.:= ( N;<>1�=?Q;<[%+*8.«�Á*-*8N�<>=C\]N325I V;,>=?N�\]<&�*� ( �Á*8O]*8,&%T=C.)4É2lN�%+*�<AB¼2lI?I?*8,ï.:1;25N
.:1�*�4 ( BZQ�I?*8.>*G<A.:2l.:*m<>Q32l4-* ( F�25N»*-Y�@;=JO52lI?*-N�.$<>Q+*-48=CV34-2l.:= ( NH�)=C.:1 ( @�.).:=CBZ=CN;\È<>=CN;4-*m<A.:2l.:*8<
.:1;2l.$25,>*XN ( .),>*É2l471325%;IC*m\5=CO]*8N».>1;*G.:=CBZ=CN;\È=?N`F ( ,>BZ2l.:= ( N�2l,>*XN ( .)*� �Q�I ( ,A*-D!�
0 1;*q<A=#"8* ( F§.>1;*c.>=?B�=?N;\X=?N`F ( ,>BZ2l.:= ( NgD;*-Q+*-N�D;< ( N¼.>1;*�.>=?B�=?N;\�25I?\ ( ,>=J.:1;B %T*8=?N;\È@�<>*-D.�

$ NÃFH2548.&%]=?Ng2qN;25=CO5* 25I?\ ( ,>=J.:1;BU�)1;*8,>*)2q4 ( N�.>=?N�@ ( @�<P.:=?B�*-,W=?<�2l<>< ( 4-=?2l.:*8DK�)=C.>1Ã*É25471�<>=C\]N325I
.:,>25N;<A=C.:= ( N!%d.:1;*G.:=CBZ*8DR<A.72Î.:*X<>Q32l4-*X=?< =CN�V3N;=J.:*x� 9 <AI?=?\51�.>IC&Z%T*À.>.>*-,),>*8Q;,>*8<>*-N�.:2l.:= ( N\� ( @;ICD
%+*g. ( 2l.>.:25471	2R4-I ( 476». ( *É25471�<>=C\]N325IW.:,:2lN;<>=J.:= ( N
.:132l.�25D`O52lN;4-*8< ( N�IC&
=CN D;=?<A4-,>*À.:*Ã.:=CBZ*
<A.>*-Q;< í f�w1î»��0 1;=?<)D ( *-< BZ256l*q.:1;*X<A.:2l.:*G<AQ32548*XV;N;=C.>*x%;%;@`.�=J. <A.>=?ICIT*� �Q�I ( D;*-< í a_q³î»� 9 ) aGa
B�*8.:1 ( D 1325<X%+*-*8N	Q;, ( Q ( <>*-D�=?N í q1î»%ë. ( =CBZQ�, ( O]*ÃD;=C<>48,>*8.>*�.>=?B�*ÈB�*-B ( ,A&�QT*8,AF ( ,AB¼25N�4-*x%
%;@�.$=J. D ( *-<)N ( .$25D�D;,>*8<><).:1;*X<A.:2l.:*G*� `Q;I ( <A= ( NRQ;, ( %;IC*-B =CN;1;*8,>*-N�.$=?NRD;=C<>48,>*8.>*G.:=?B�*x��0 1;*
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qba���a�xzj*hª87(
Í@�0^ya�hb^yZ}a�_�¥�_ip]a�qmhij*\]|*g�adq�÷ ¢YÁçþ>ø¡xdad»&g¨_ip]g�hsgyq�_Ic&nv_bp]g�hij*\}|egyqO¨RÍ)nv_bp]g�^ya�hb^yZ}a�_ma�q
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_iadc*\�^yce\�_�j&ad\]qVad\}n�cehs��j>_iadc*\�j&��ceZw_
«&j*hba�ceZ]q�_ia���g`~µ^`adhs^yZ]a7_B��g`\]^�p]��j*hb»Qq8¥�j&\]~µ_bp]gV�$c*_s_ice� qsgy^`_badce\µ^yce\�_ij*ad\]qB~[j>_�j¯c*\µ_ip}g
{[j*hbj*��g`_ig`hba�ýygy~�ge§}j*��{]xdg`q�87(
Í@��j*\}~®Ó[Ð§<	¨���p}g�±[hbq�_f^yc*xdZ]��\�a�\µ_ip}g�_�j*�}xdgSqbp]c ¼ q�_ip}g
\QZ]�¨�$gyh�c*n[hbg`|eadc*\]q¹_ip[j&_5j*hbgWn�ceZ]\}~In�ceh�g§j*^�p¶qb{$gy^ya7±[^§j>_iadc*\%¨}Õ[hbc*��_ip]a�q�^`cexdZ}��\%¥>a�_�adq�^`xdg§j&h
_ip]j&_5j&~]~]ad\}|Kg§j&^�p�\]g ¼ q�_�j*|eg�_icK_bp]g�Ó[Ð§<!cehv87(
Í@��ge§}j*��{]xdg`q¡^§j&Z]qbg`q¡_ip]gv\QZ]�¨�$gyh¡c&n[hbg`|eadce\}q
_icªad\}^yhbgyj*qbgGge§w{$ce\]gy\�_bazj*x�x��Y¨���p]g��Vj	§��Vgy��ceh��B^ycex�Z]��\}q�~}gy{]a�^`_�_ip]g���jt§}a��¨Z]�Ûj&��ceZ}\Q_
c*n���g`��c*hs��ad\f��gy|�j*���Q_ig`q�_ip[j&_�a�q�Z]qbg`~V~}Z]hba�\]|Bqs_�j>_igmqb{]j*^ygrge§w{]x�cehij>_iadc*\%¨5��p]a�q�\QZ]�¶��g`h
adq5_bp]g�nOj*^`_bceh!_ip[j>_Wxdad��a�_bq�_bp]g�qba+ý`g�c*n@qs{�g`^ya7±[^§j&_badce\}q5_ip[j&_�^yj*\��$g�qs�M\�_ip]g`qba�ýygy~q¨���p}g�_ij*�]xdg
qbp}c ¼ q�_ip]j&_�n�ceh�qb��j*x�x@ge§}j*��{]x�gyq8¥}qbZ]^�p�j*q/_ip]grce\}gIj&\]~f_ ¼ c�gyx�gy��gy\�_r87(
Í@�bq�j*\]~�Ó[Ð§<
q8¥�j&q
¼ gyxdx$j*qWgç§]j&��{]x�gyq�ad\�_ip}g�±[hsqs_v{[j*h�_lc*n�_ip]g�_ij*�]xdg'¥Qad��{]xda�^ya�_¡��g
_ip]cM~]qW~]cª\]c*_vad��{]hbc¤«*gGj&\]~
qbc*��g
_iad��gyqªg`«*gy\ ¼ cehbqsgy\�_ip]a�q¶{$gyh�n�cehb��j*\]^`g���g§j*qsZ]hbg'¨��Gc ¼ g`«eg`h8¥!n�cehIqb��j*xdxWge§}j*��{]x�gyq8¥

ám°S³�´\¯d©%ª�­ ¨��G§w{�g`hba���g`\Q_ij*x¹hbg`qbZ]x7_iqO¨��Sgy��cehs��«*j&xdZ]g`qGj&hbgm|ea7«egy\Sad\��V�q¨
Í,��{]xda�^ya�_/��g`{%¨ �}§w{]x�ad^`a�_���gy{%¨�Sgy����jt§ ú2æ�� �Sgy����j	§ ú2æ��

�}§}j*��{]x�gyq ��g`|eadc*\]q Ò��V� Ö ��a���g Ò��S� Ö ��ad��g
qb{$~]ceh Ð ¢ ¨ ÁeÃ ¨ Ð Ó ¨ Á Ð ¨ � Ð £
qb{$~[j*\]~ Ã}¢ ¢Y¨ �DÓ ¢Y¨ê�e² ¨ Á Ð ¨7¢¤£
^y\�_ ¢³²w¢ Ð ¨ � £9¨ ä Ð ¢Y¨ £ ¨ þe²
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qb^yqsa#u��K� Ð � ¨ ÁDÓ ¨ Ð � ¨ê²e² ¨ �}¢¤£
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xzj*{]�Sä Á ÐYÐ £ þ�¨ þ þ*�*� Á9¨ � £}¢
xzj*{]�9Ó ¢ Ð ²�¥ £}¢¤Á Ó��9¨7¢ Ó9¨ ä�ò�¢§��� ¢8Ó>ä £9¨ £%ò�¢¤���
±]n�c Á}¢ ¢Y¨ Ð ¢Y¨ê£Yþ ¨ Ãe� ¨7¢¤£Yä
±]n�c Ð Á Ð Á Ð ¨ þ ä*£ ¢Y¨ Ã Ó9¨ ä
±]n�c>ä ¢ Ð ä�²w¢ ¢ Ð ¢¤£eÁDä ¢³² ¢³²Yþ
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Í@� ��j*\]~mÓ[Ð§<��Y¥*_bp]g�ad��{]xda�^ya7_�hbgy{}hbgyqsgy\�_�j>_iadc*\�c*\]x��Ihbg ö Z}adhbg`q
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_ip]cM~%¨_×0\�xzj*hs|eg¨ge§}j*��{]x�gyq8¥
p]c ¼ g`«eg`h8¥*_bp]g!ad��{]x�ad^ya7_$��g
_ip]cM~m_�j*»&gyq��¨Z]^�prxdg`qbq�qb{]j*^yg�j*\]~ra�q�j*�]xdg�_ic�^yce��{]x�g`_ig¡ge§}j*��{]xdg`q
¼ p]a�^�pS_bp]grge§w{]xda�^ya7_�j*xd|*cehba7_ip]�î^§j*\}\]c*_�~]cS¨
Õ¡a�|eZ]hbg Ð ¨ Ð äSqsp]c ¼ qª_bp]g���gy��ceh��°Z]qbj*|egB{[j&_s_igyhs\®c*n�_ip}g�q�_�j&_bg�qs{[j*^`g�gç§}{}xdcehbj&_ia�ce\�c*n

87(
Í@�"!�j*\]~�87(
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_ip]cM~]qO¨m��p]g_§Q	©j	§wadqGqbp]c ¼ qm_ip}g
\QZ]�¨�$gyh�c*nwhbgy|*adce\]q�gç§}{}xdcehsgy~¨j&\]~ª_bp]gW�Q	,j	§wadq�qbp}c ¼ q�_ip]g���j	§wad�¨Z]�E��gy��cehs�mZ}qbgy~ª_ic�_ip[j>_
{$cead\�_�ad\f_bp]grqs_�j>_igªqb{[j*^`grge§w{]xdc*hij&_badce\%¨!��p}gIqscexda�~Sx�ad\]g`q�hbg`{]hbg`qbgy\�_�_ip]gªad��{]x�ad^ya7_l��g`_bp]cM~
j*\]~µ_ip]g°~]j*qbp]g`~�xda�\]gyq�hbg`{]hbg`qbgy\�_f_bp]g�gç§}{}xdad^`a�_���g
_ip]cM~%¨E��p]g°|ehbj*{]p]q�qbp]c ¼ _ip[j>_�_ip}g
ad��{]x�ad^ya7_���g
_ip]cM~B\]c*_Wce\]x7�¶�Madg`xd~]qWjmqsad|e\]a7±[^§j&\Q_Wc¤«*gyhij&xdx]a���{]hsc¤«egy��gy\�_Wa�\���gy��ceh��¶Z]qbj*|eg'¥
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qba�ýyg`q8¨#Õ¡a�|eZ]hbg Ð ¨ Ð Ó�ÒOj Ö qsp]c ¼ ql_ip}g[Ë/kmk�\}cw~]g`qv_bp[j&_�j&hbg�Z]qbg`~fad\�hsgy{]hsgyqsgy\�_ia�\]|¨_ip]g�_ia���g`~
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n�cehbg'¥w\}c¶qba�\]|ex�g�^yZ]�$g ¼ a�xdx
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� î��¦ì��t¯�t%ª¬« ¨/Õ[hbj*|e��gy\�_�c*n¡j*\V�KuS¤on�ceh�j�qs_�j&\]~[j*hs~r×m��|�j>_igD¨
^ya�hb^`Z]a�_r^�p]c*qbgy\q¨LÍ,\¬jV|�ú¥ad��{]x�gy��gy\�_�j&_badce\q¥¹j*\��¦qs_ij&_ig ¼ p]gyhsg�_bp]g�qsad|e\]j*x!adqrgy\]j*�]xdg`~®a�\
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_iadc*\�c*n�p[jDý§j&hb~]qO¥Bj*~]~]a7_iadc*\[j*x
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_igyx7��^yc¤«eg`h�_bp]gm^yc*hbhbg`qb{$ce\]~]a�\]|�ge§w^`a�_�j>_iadc*\
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± � Úµ��ÞqÝ�N�q�Ò\»�ÁtÒ U � Û U ± ÖÑú Ò U JIFUÛ � Ö;Ö Ã
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n�ceh/qsad|e\]j*x«¡�n�hbce� Õ¡ad|*Z]hbg�ä9¨ Ó9¨WÖ�a�|ep�_�j*hshbc ¼ q�hbg`{]hbg`qbg`\Q_�Õw´KÖ�u}�õ{]j&_ip]q�j&\]~�~[j*hb»�j*hshbc ¼ q
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ad\�x�ad|ep�_ig`h�{]hsad\�_Sj*hbg¦ce{w_iadc*\[j*xÌ¨ ô p]adx�g°_ip]a�qfge§}j*��{]xdg�qsp]c ¼ qVqsce��g�c&nI_bp]go¹[ge§wad�}adxda7_,�
c*nª_ip]g¦q��wq�_ig`��¥ma7_fqbp]c*Z]xd~E��g�\}c*_ig`~E_bp[j&_�_ip]g¦g`\]~�hsgyqsZ]x�_Sadq�_bp[j&_f_bp]adqf|�j>_ig¦^§j*\E�$g
ad��{]x�gy��gy\�_ig`~ ¼ a7_ip�j*\�a�\Q«*gyh�_igyhO¨�´Kq�qbp]c ¼ \�a�\µ_bp]gVhsgyqsZ]x�_bq�qsgy^`_badce\q¥/c*_ip}gyh�ge§}j*��{]xdg`q
p[j§«egª��j*\���ad��{]x�gy��gy\�_�j&_badce\}qlc*n���a�\]ad��j*x$qba�ýygD¨

3 ð�º 1 ¦�»}òmóÎ�<»
��p]gr^yc*��{]x�g`_bg3Ë/kmk�_iad��gy~f^`adhs^yZ]a7_�qs�M\�_ip]g`qba�qG{]hscw^`gy~]Z}hbgªqbp]c ¼ \Sad\�´Kx�|ecehba7_ip]�ùä9¨ÔÓS¨7¢

ÒOqsgygJÕ¡a�|eZ]hbg_ä9¨ Á Ö p[j*qm�$gyg`\¯j&Z}_ice��j&_bgy~ ¼ a�_bp]ad\°_bp]g�úl´0kù_bcwcex¼LONPL�Q�RS¨¹��p]adqrj&xd|ecehsa�_bp]�
p[j*q��$gyg`\�j*{}{]xda�gy~f_ic�_ip}gª~}gyqba�|e\Sc*n¡\QZ]��gyhsceZ]q�_ia���g`~f^ya�hb^yZ}a�_�~]g`qbad|*\]q8¨
uM�M\�_ip]g`qba�q¨hbg`qbZ]x7_iq¨j&hbg�qbp]c ¼ \�ad\¯�¡j&�]xdgNä9¨7¢Y¨���p]g�±[hsqs_¶^ycex�Z]��\¯qbp]c ¼ q¶_bp]g�\QZ]�¶��g`h

c*nG|QúÛqs_,�Mxdg�qbc*xdZ}_badce\]qI_ip[j&_ ¼ g`hbg�n�ceZ]\]~����¬_ip}g�Ëlkmk q��M\Q_bp]gyqsadq�{]hbcM^yg`~]Z]hsg�_bp[j&_B^yj*\
�$gfad��{]xdg`��g`\Q_bgy~ ¼ a7_ip]a�\®_ip}gfqs_�j&^�»¬qba�ýygfxda���a7_iqO¨��Vceq�_Bc*n�_ip]gfgç§]j&��{]x�gyq¨p]j¤«*gSj°pMZ}|eg
\QZ]�¨�$gyh�c*n0{$ceqsqbad�}xdg�ad��{]xdg`��g`\�_�j&_badce\]q ¼ a�_ip�n�ceZ]h�c*nGn�g ¼ gyh�_bhij*\}qbadq�_icehsqBad\õg§j*^�p�q�_�j*^�»Òy��\]gyg`~�~]g`^yce��{]�®a�qBZ]qbg`~µ_ic¯ad\]~}ad^§j>_ig�_ip]j&_B_ip]g`hbg�a�qB\]c�«&j*x�ad~�ad��{]x�gy��gy\�_�j&_badce\®Z]qba�\]|
ce\]x7��n�ceZ}h�	,q�_�j*^�»Qq Ö ¨��Gc ¼ g
«eg`h8¥¡qsad\]^`g�_ip]g
��j*hbgBqs_bcehbg`~¯a���{}xdad^`a�_bx��Y¥�»&gygy{}ad\]|S_ihij&^�»°c*n�_ip]a�q
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Ó-þ

ám°9³G´\¯�t«¿�Â¥À �ÄÃw{$gyhba���g`\�_�j*x:hsgyqsZ]x�_bq À
Åàc*nWuwc*xdZ}_badce\]q uM�M\�_ip]g`qbadq���ad��g

�ÄÃ}j*��{}xdgyq Æ�Ó ��a�\ Í,��{]xda�^ya7_ uwad\]|*xdg
	©úlZ]�$g Çmgy\}gyhij&x
qb{$~]ceh Á}¢¤Ã Ð ¢ À �}¢e¢ À �*�e£eÁ À ä>þ
qb{$~[j*\}~ þw¢ Ð ¢ À �}¢¤� À �*�>þ*Á À Ð Á
^y\�_ £}¢8Ó�£>þ*£ ¢ À �DÓ>ä À �eÃe£ ¢ À �Yä
���¨Z]ce{}_�u�� ¢ À äsò�¢¤� Â � Óe�>þ À ÓYÓ À ¢tþ ¢ À ²
���¨Z]ce{}_ ä À ²dò�¢¤��È Ó À �eÁeÃ À � Ð Ã À £>þ
qbxdj&_i^�p ¢ À äsò�¢¤� À�É Ð À ¢¤� À � ÐYÐ À ÁYä
gyxdj&_i^�p Ã À Ó�ò�¢¤� À�Â Ó À ¢·ä À � Ð £ À Á>þ
u}�WÖ¹ce{}_ \]g`gy~V~]gy^`ce��{ Ó À þDä À �eÁ Ð ¢ À þ
_iqs�]� \]g`gy~V~]gy^`ce��{ Ó þ À � Õw´�Í©Ö ä À ä
qb^`qbazu��0� ä À Ð ò�¢¤��È ¢¤Á À �Yä�² À �YäDÓ À £�²
xzj&{]� ¢§£YäeÁDÓ ¢ À � Ð ä À �*�eÃeÁ À Ó>ä
xzj&{]� Ð ¢ À Ð ò�¢¤��È ¢ À Ð £ À ��²*Á ¢ À ¢
xzj&{]��ä £ À ¢�ò�¢¤� À�É Ð Ð À ¢ ¢ À £ Ð �
xzj&{]�SÓ ÐPÊ Ð ò�¢¤� ÂÎÂ Ó ¢�ä À Ó Á À Ó Ð Ã
±]n�c ¢ À ²dò�¢¤� ÀÎÀ Ó À ¢³² À �DÓ�Á À Á}¢
±]n�c Ð ¢ À Ãsò�¢¤� ÂrË ¢¤£ ¢ À Á À þ ä À Ã
±]n�c>ä Ð À ¢�ò�¢¤� �r� £DÓ Ð À Ð Ã À ¢ þDä



Ó�£
��j*\���qbcex�Z}_ia�ce\]qradqr\]c&_I~}a�Ì�^yZ]x7_ªj*\]~¯adqrZ]qbg
n�Z]x!n�cehm_ig`^�p]\]cex�ce|*�¦��j*{]{]a�\]| À ��p]g�qsgy^`ce\]~
^yc*xdZ]��\�qbp]c ¼ qW_ip]g�\QZ]�¨�$gyhWc*n�qbc*xdZ}_badce\]q�n�ceh!g§j*^�p�gCÃ}j*��{]x�g ¼ p]gyhsgGgyj*^�p�_bhij*\}qbadq�_iceh!q�_�j*^�»
p[j*qªa�_bqI��ad\}ad�¨Z]�Àqba�ýyg À uwce��g�c&nl_ip}gyqbg�p[j§«eg�c*\]x���c*\]g���ad\}ad��j*x¡qscexdZ}_badce\ Ê �}Z}_¶��j*\�� Ê
��ceqs_r\]c&_�j*�]x7�õ+b(¤6M+
= ¼ a�_bp Ð äe�DÓ Ê p]j¤«*gB�¨Z]x�_bad{]x�g¶��ad\]a���j&x¹qbcex�Z}_ia�ce\]q ¼ p]a�^�p ¼ a�xdx�\]c*_r�$g
n�ceZ]\}~�a�n!g@Ã}{}xdad^`a�_Gqs�M\�_ip]g`qba�qª��g`_bp]cM~]q0j*hsg¨Z]qsgy~ À ��p]g¨\QZ]�¶��g`hbqmad\V_ip]a�qG_�j&�]xdgIhbgy{}hbgyqsgy\�_
_ip}gm\MZ}�¨��g`h/c*n�{$c*_ig`\Q_bazj*x�ad��{]xdg`��g`\�_�j&_badce\]qWn�ceh�_ip]gmg`\Q_badhsg0^ya�hb^yZ}a�_ À ��p]adq�\QZ]�¨�$gyh�a�ql_ip}g
{]hscw~]Z}^`_Wc*n�_ip}g�{�ceqsqba��]xdg/^`c¤«egyhsq!n�ceh5g§j&^�p�a�\]~]a�«Ma�~]Z[j*xMgCÃw^ya7_�j&_badce\¶hbgy|*adce\ À Õ[ceh¡g@Ã]j&��{]x�g Ê a�\
_ip}g/|Qú�ad��{]xdg`��g`\Q_ij&_ia�ce\ªc*n[_ip]g�u�æ�kl×m� Ê _bp]g�qbg
_Whbg`|eadce\In�ceh�¿�p[j*q!Á0qscexdZw_iadc*\]q Ê _ip]g�hsgyqbg
_
hbg`|eadc*\fp[j*q ÐPÊ gyj*^�pVc&n�_bp]gm_ ¼ c�qbg
_Ghsgy|ea�ce\]qln�c*hjà�p[j*q�Á�qbc*xdZ}_badce\]q Ê j*\]~f_bp]grhbgyqsg`_�hbg`|eadc*\
p[j*q¡Á ¼ p}ad^�p¨��j*»*g`q5j�_ic*_ij*x�c*n�Á}ò Ð ò�Á}ò�Á}òGÁ!Ú�Áw¢¤Ã Ð À ��p]g/u]ú®ad��{]xdg`��g`\�_�j&_badce\ma�q���cehbg
hbg`qs_bhbad^
_ig`~�qscIa7_!ce\]x7�¨p[j*q�Áe�r{$ceqbqsad�]x�g/qbcex�Z}_ia�ce\]q À Õ¡a�x�_ig`hbq5p]j¤«*gG�$gyg`\�g`��{]x�c¤�egy~�_bcIhsgy~]Z]^`g
_ip}g/qbg
_¡_icG_ip]ceqsg/p[j§«Mad\]|Khbg§j&qbce\[j&�]xdgvad��{]xdg`��g`\Q_ij&_ia�ce\]q¹a�\Bú6�r×ruI_ig`^�p]\]cex�ce|*�fÒOa À g À Ê _ip]ceqsg
ad��{]x�gy��gy\�_�j&_badce\}q ¼ p]ad^�p�hsg ö Z]adhsg�_ihbj*\]qsadqs_bcehªqs_�j&^�»Mq�c&n�n�ceZ]h¶c*h¶xdg`qbq À Ö Í)_¨adqªad\�_ig`hbgyq�_ia�\]|
_ic�\]c*_ig�_ip[j&_¶c*n#_ig`\ Ê j*qIad\®_bp]g�^§j&qbg�c*n�_bp]g�u9æWkl×m�à|�j&_ig Ê j*xdx!«&j*x�ad~®a���{}xdgy��gy\�_ij&_ia�ce\]q
j*hsg ¼ a�_ip}ad\�_bp]gBj*xdx�c ¼ g`~�qs_�j&^�»°qba�ýyg À ��p]g�Z]qsg�c&nva���{}xdad^`a�_���g`_ip}cw~]qK\]c*_rce\]x7��a���{}hbc¤«eg`q
��gy��cehs�m{$gyh�n�cehb��j*\]^`g�n�c*h�xdj*hb|egWqs{�g`^ya�±]^§j&_badce\]q Ê _bp]g`�Ij*x�qbcGj*xdx�c ¼ jG{[j&hij*��g`_bgyhba�ýyg`~ªnOj*��adx7�
c*n�qbc*xdZ}_badce\]qv_ic��$gm{]hbcM~]Z]^`gy~ À æ�c*qbqba��]adx�a�_badgyqWn�ceh/^`ce��{�ce\}gy\�_�qbp]j*hba�\]|���g
_ ¼ g`gy\Sn�Z]\]^`_badce\}q
j*hsgmj*xdqsc¨ad\}^yhbgyj*qbg`~f����_ip}gm^§j*{[j&^ya�_,��_ic¶^yce\]qsad~]g`h�j*x�x$«&j*x�ad~�a���{}xdgy��gy\�_ij&_ia�ce\]qWad\f{[j&hij*x�xdgyx À
��p]gr±[\[j*x:_bp]hbg`grgy\�_ihsadgyq�ad\f_bp]gª_ij*�]x�grj*hbgm_ip}gIhsZ]\�_iad��gyq/_bc�q��M\Q_bp]gyqsa+ý`gI_ip}gyqbgI^ya�hb^yZ}a�_iq

Z]qsad\]|¶_bp]gKa���{}xdad^`a�_�j*{}{]hbc�j&^�p Ê j¶p}gyZ]hsadqs_bad^Gqbad\}|exdg�^yZ]�$gmj*{}{]hbc�j&^�p Ê j*\}~fj*\�g@Ã]j&^`_��¨Z}x�_ia�^
	
Z]�$g�j*{]{]hsc�j*^�p À ´Gx�_bp]ceZ]|epBqsce��g ¼ p[j&_�qbx�c ¼ g`hW_bp[j*\�_ip}g�p}gyZ]hsadqs_bad^�qsad\]|ex�g�^yZ]�$g�j*xd|*cehba7_ip]� Ê
_ip}gsË/kmk qs�M\�_ip]g`qbadqS��g`_ip}cw~�\]g
«eg`h�nOj&adxdq Ê j*\]~�ad\�^`ce��{]j*hij*�}xdg�hsZ]\�_ia���g Ê ±[\}~]q�Ë/kmk
hbg`{]hbg`qbg`\Q_ij&_ia�ce\]q�n�ceh�j°xdj*hb|*g�\QZ]�¨�$gyh�c*n�{$ceqbqsad�]x�g�qs�M\�_ip]g`qba�q�qscexdZ}_badce\}q À ��p]gfp]gyZ}hbadq�_ia�^
j*x�|ecehba7_ip]�­nOj&adxdq ¼ p]gy\õ�¨Z]x7_ia�^yZ]�$g�^`c³«*gyhsq�j&hbgfhbg ö Z]adhsgy~ À ��p]g�Ë/kmk ��g`_ip}cw~¬_,�M{]a�^§j*x�x��
_�j&»*gyq���cehbg0_bp[j*\Vj*\Vc*hb~]g`h�c&n5��j*|e\]a7_iZ]~]gKxdgyqsq�_bad��gK_ip]j*\S_bp]gª|egy\]g`hij*x�j&xd|ecehsa�_bp]� ¼ p}adxdg
qs_badx�x�±[\]~}ad\]|Bxzj&hb|egm\QZ]�¨�$gyhsq�c*n¡qscexdZw_iadc*\]q À
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��p]a�q¶_ip]g`qba�q¨{]hbg`qbg`\Q_bq�j�\]g ¼ ad��{]x�ad^ya7_rqs�M\�_ip]g`qba�q���g`_bp]cM~®n�ceh¶_bad��gy~®^`adhs^yZ]a7_iq ¼ p}ad^�p
Z}_badxda�ýyg`qxË/kmk��[j*qsgy~°j&xd|ecehsa�_bp]��qvj*\]~S~[j&_ij�qs_ihsZ]^`_bZ]hbg`q�_bc�j*xdx�c ¼ _bp]grqs�M\�_ip]g`qbadq�c*n�xzj*hs|egyh
_ia���g`~B^yadhs^yZ]a7_!ad��{]x�gy��gy\�_�j&_badce\}q À ô g�n�cehs�¨Z]xzj>_igy~Bj¢�V�jË/kmk�hbg`{]hbg`qbg`\Q_ij&_ia�ce\]qW_icªhbg`{]hbgX	
qbg`\�_!_ip]g/_bad��gy~¨q�_�j&_bg/qb{[j&^ygyqW~]Z}hbad\}|K_ia���g`~¨qs_ij&_ig/qs{[j*^`g�g@Ãw{]xdcehbj&_ia�ce\ À ô g/j*xdqsc0~]gyqs^yhsad�$gy~
jQË/kmkàhbgy{}hbgyqsgy\�_�j>_iadc*\¯c*n�_ip}g�hsgy~]Z}^ygy~¯qs_ij&_ig�|ehbj*{]p ¼ p]ad^�p�adqm~}gyhba7«eg`~®j*x�ce\]|eqsad~]g À ô g
Z]qsgS|*p]ceqs_�_bhij*\}qba�_badce\}q¶_ic¦{]hsgyqbg`hs«*g�j*^`^yZ]hbj&_ig�qsad|e\[j&x/gy\[j&�]xda�\]|°ad\wn�cehb��j&_ia�ce\ À ô gSp]j¤«*g
~]g
«egyx�ce{$gy~sË/kmkon�cehb�¨Z}xzj&_badce\]q�j*\}~�j*xd|*cehba7_ip]��q/n�ceh���c*_bp�q�_�j*\]~]j*hb~w	©ú�j*\]~°|eg`\]gyhbj*xda�ýyg`~
ú�	,g`xdg`��g`\Q_¶ad��{]xdg`��g`\�_�j&_badce\�q�_,�wx�gyq À ��p]gyqsgfj*x�|ecehba7_ip]��qm±[\]~�j&xdx!«&j*xda�~¯^`c³«*gyhsq¨n�cehIgyj*^�p
gCÃw^`a�_�j>_iadc*\�hsgy|ea�ce\�ÒOa�n@\]gy^`gyqsqij*h�� Ê ����_ihbj*\]qs{[j*hbg`\�_ix��B±[\}~]ad\]|ª��ad\]a���j*xw�¨Z]x7_iad^`Z]�$g�^yc¤«eg`hbq Ö À
´Kx7_ip]c*Z]|epI_bp]adq¡j*xd|*cehba7_ip]��p[j&q5xdg`~¶_icmjGqbZ]�]q�_�j*\�_bazj*xwhbgy~}Z]^`_badce\¨a�\¨��gy��cehs�ªZ]qbj*|eg Ê _ip]a�q

p[j*q�^yc*��gIj&_�_ip]gª^yc*qs_Gc*n!xdc*\]|egyh�hsZ]\]\]a�\]|�_bad��gyq À ô gI�$gyx�adg`«*gª_bp[j&_�_ip}adq�adq�\]c*_�ad\}p]gyhsgy\�_
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