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��395NDN=4=J.���b�DNA~1_2h|~5B1_HJ.�F�AB;,89;,RG3@FM1�d �Y1�AB;�HJ.�F�AB;,8@;GRG391GeW]
�w.�=[Á
D~1�A�HJ;_=J39R,D~1I=>5B1�3w� � FW`N.cHJ3 V 39F�1,U0.�A
HJ.YZf.�ABRG;,AB;0D6HJ398@3@?�?M1IHJ3w3@AKFM1�2J16t<243wb V 1,242J1IHJ3wAB.�8
R,3@=J;C5N3 V ;
F>`B3�1�ABAN3�5B1�3 V =J;
F�.�2424;�=J3���A
HJ.�8wF�;,A�/�=J.MÁ
DB.�AB?M1!5N3wF�89;
F>SL5N3y£����C�CÈ[?!d������feY1,R,8@3
1IH4HJD~1,8@3��w.�A
HJ3@DBU �
	_t#1 VBV 1�=4HJ.�AN.�A
HJ3�1,8@891C2hHJ.�242J1PF�1,2J1 V =J;�5NDNH4H4=J3@F�.,t�F�;GA�DNA~10/�=J.MÁ
DN.�AB?M1!5N3
£,] ¡L�[È
?G]���.�AB.�AB5N;�F�;,A�HJ;CFW`N.}/�=J.MÁ
DB.�AN?M1K. V .�=J3@;�5N;L24;,AB;�8�^ DBAB;�3@8�=J.�F�3 V =J;
F�;¦56.�8@8³^ 1�8@H4=J;6t
=J3@24DB8OH>1�t�AB.�8�FM1�24;L5N.�8 V =J;
F�.�2424;,=J.}��A�HJ.�8³t��#�_� �M� µ � tw.,twAB.�8�F�1,24;L5N.�8 V =J;
F�.�2424;�=J.P�w.�A�HJ3@DNA
��	_t
���7�Ä�M� µ � ]
� ;,AB24395N.�=>1�?�3@;GAN3w24DB8@891j=J395NDB?�39;,AB.c563'����¥��W]
�w.�=�DNA0|~242J1�HJ;j1,8@RG;�=J3OHJU0;jF�;,APF�;,U V 8@.�24243OH>\j�Yd�A~eWt�243@F�DN=>1�U0.�A
HJ.[DBA V =J39ANF�3 V 3@;jR,.�AB.W=>1,8@. V .�=
=J395ND6=4=J.P3@87HJ.�U V ;�AN.�F�.�242J1I=J3@;�1�898�^ .�24.�F�DB?�3@;GAN.�5N.�898@.P; V .�=>1�?�3@;GAB37=J3@F>`B3@.�2hHJ.C5B1,8@8�^ 1,8@RG;�=J3OHJU0;�.
1�898�^ 1,F�F�.�2424;T1�3X5B1IHJ3Q3@ATU0.�U0;�=J391Cb!Á�DN.�8@8@;L5N3yHJ.�AB.�=_F�;GA
HJ;6t�39Aª/�1,24.P5N3 V =J;,RG.�H4H>1�?�3@;GAB.P5N.�8@{
8�^ 1,8@RG;�=J3OHJU0;%2hHJ.�2424;Nt�24391T56.�8@8�1ª89;
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R,39;�= V 1�=4HJ.}5N.�8Q24;,/�H��71�=J.!Z63�24;GAN;L392hH4=JDN?�3@;GAN3³t�2 V .�2424;�243@HJDB1�HJ.}3@AE1�=J.�.}:<.�A�89;
F�1,8@3@?�?M1�HJ.C5N.�8
F�;�563@F�.Gt7F>`B.PZf.�ANRG;GAN;ª.�24.�RGDN3@HJ.!=J3 V .�HJDNH>1�U0.�A
HJ.Gt�.C243�1,F�F�.M5N.C1,87=J.�2hHJ;�5N.�8@8@.C3@2hH4=JDB?�39;,AB3�5N3
=>1,5N;N] � .�H>1,8@3�24.�R,U0.�A
HJ3w563w24;,/�H��X1I=J. V ;,HJ.�2424.�=J;!=J3@243@.M56.�=J.j3@8 V 3���Z�3@F�3@AB; V ;G24243@:N398@.j1,8@8�^ DNAB3OH>\
8@;GR,3@FM1K1�=J3OHJU0.�HJ3@FM1Ld�DBAN3OH>\!56.�3�8@3@Zf.�8@8@3y563wU0.�U0;�=J3�1���FM1,F>`B.IeWt#3@8wHJ.�U V ;0HJ;,H>1�8@.�5N3�.�24.�F�DB?�39;,AB.
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HJ;j5N.�8 V =J3@ANF�3 V 3@;�56.�8@8�1_89;
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;IZ�Zf.�=J;C5N.�8@891 V =J;,:~1�:B3@8@3@H>\PFW`N.�DBA#^ 3@2hH4=JDN?�3@;GAB.0.�24.�RGDN3@H>1C5N3�=J.�F�.�A
HJ.�ZG.�ABRG1P.�24.�R,DB3OH>1CA�DB;IZ,1�{
U0.�A
HJ.�.�A�H4=J;C:N=J.�Zf._HJ.�U V ;N] � F�FM1�A
HJ;�1,8@891�89;
F�1,8@3OH>\�HJ.�U V ;,=>1,8@.0.�243@2hHJ.}DBA�1,8OH4=J; V =J3@ANF�3 V 3@;
563<89;
F�1,8@3OH>\6t~;IZ�Zf.�=J;c891_8@;
FM1�8@3@H>\_2 V 1,?�3�1�8@.YFW`N.
=>1 VBV =J.�24.�A
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3@2hH4=JDB?�3@;GAN3'Z63O{
F�3@AN.��a1G5KDNA�^ 3@2hH4=JDB?�3@;GAN.cRG39\0.�24.�RGDN3OH>1!563#=J.�F�.�A
HJ.c243�1�AB;!1,ANFW`#^ .�2424._.�24.�RGDN3@HJ.aÁ
D~1�A
HJ; V =J3@U}16]
-�^ 1�2 V .�H4HJ;PHJ.�U V ;,=>1,8@.a24DBR,RG.�=J3@24F�.0563wU0.�U0;�=J39?�?M1�=J.aDBAL.�8@.�U0.�A
HJ;�d�3@2hH4=JDB?�39;,AB3�;P5B1IHJ3�e�AB.�8@891
U0.�U0;�=J391PZf.�8@;
F�.}Á
DB1,A~56;CÁ
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DNA~1�891�HJ.�AN?M1!5N3y���G�}AB24.�F,] � 3w1�2424DBU}16t~39AN;G8OH4=J.Gt'F>`B.c3@8 V =J;
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��8 V 3@F�F�;}563 V =J.�2hH>1,?�39;,AB.a5N.�8 V =J;
F�.�2424;,=J.cF�;,AB24395N.W=>1�HJ;0bcÁ
DB3@A~563#5N3#«�&�������u�½��7tBU0.�A
H4=J.Y3@8
HJ.�U V ;j563#891IHJ.�AB?M1_5N.�8@891jU0.�U0;�=J391ab�563��M�G�_F�3@F�8@3�.Y891�563@U0.�AB243@;GAN.Y563#:N8@;
F�F�;�bYDNA~1 V 1�=J;,8916]
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F�.M5N.�A~5N;¦24.�F�;,A~56;ª8@;¦24FW`N.�U}1L5N3XFM1�89F�;G8@;Nt
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3@8 V =J;�5N;�H4HJ;��P´)
·=J3@F>`B3@.M56.7¥ � V =J;�5N;�H4HJ3
24F�1,891�=J3�H4=>1056DB.�Zf.WH4HJ;,=J3�5N3w563@U0.�AB243@;GAN.�¥�]X-�^ .�24.�F�DB?�3@;,AB._5N3�DNA V =J;�56;,H4HJ;�24F�1,891�=J.Gt<H4=>1056DB.
ZG.�H4HJ;,=J3�563y563@U0.�AB243@;GAN.j¥�t�=J3@F>`B3@.M56.�DBAB1!U0;,8@HJ3 V 893@FM1�?�3@;GAN.0.M5ªDNA~1}24;GU0U}1}24Dª;,RGAB3�F�; VBV 391
563�.�8@.�U0.�A
HJ3�F�;�=4=J392 V ;,A~56.�A
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DB3@A~563f3@8 V 3@F�F�;
5N.�8@891�Zf.�8@;
F�3OH>\
563
FM1,8@F�;,8@;[bQ8@3@U03OH>1�HJ;
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