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Y�Z\[^]`_%acbedgfh]ji\kml,nofqpsr�_�ntpvuwnofq]`fqxyl,nyfhpvr
z _�xo{wx|ny[�]`_^x~}�ps]`u\kq_��w_^x

�J�yp��|_�n���r z _^x
�tlsu\u:ps�on z _5�o_P}*Z\_��*}*Z\_�r:�+aB�s�B��b��K}	nopv�\�y_%�s�s�v�5b��B�cu�l��s_Px

���<�^���,�\���v� Y�ZMlsr\�wxtnyp�nyZ\_4iMx�_4p� ¡nyZ\_�¢£l��vr\fqls� zw¤¦¥ _c§tpgpvu¨]`_�noZMp zª©¬« _ z _��yfh­v_jlsr®l�r�l�kq{vnyfq}jx�pvkhi\nofqpsr
fqr¯noZ\_%nyfh]`_ z ps]�l�fqr� °ps�~nyZ\_�ZMlsk±  ¤ x�u�ls}�_%uM�opv�\kh_^]²lvxoxopw}�fml,no_ z�« fhnoZ¯nyZ\_ « lO­s_5_^³BiMl�nofqpsr « fhnoZµ´Jr\�B³Bi\fqx�n ¤
¶¨l�� z l%Z\fq�sZ\_^�Jps� z _^�J��pvi\r z ls�o{`}�pvr z fhnofqpsrMx^·<Y�Z\fqx¸u�_^�o]`fhnyx¹iMx¡nyp z _^�ofq­s_trM_ « }�pvrB­v_��y�s_^rM}�_��y_^xoi\k±n*x « Z\_^r
noZM_�ps� z _��%ps ¹nyZ\_��:psi\r z l��y{®}�pvr z fhnofqpsr7no_^r z x5nypµfhr\ºMr\fhn|{ © lsx « _�kqk¸lsx�_��y�opv�K_Px|nyfh]�l�no_^x^·�Y�Z\_�noZ\_^ps�y{¨fqx
fqkhkqiMx�no�*l,no_ z �g{$rBiM]4_^�ofm}�lskT�o_Px�i\khnyx^·
»µ¼B½T¾o¿cÀ �,Á+�v� ¢£ls�sr\fml�� zg¤Â¥ _~§tpgpvu4]`_�noZ\p z¬©gÃ �Mxops�y�\fqr\�%�:psi\r z l��y{c}�pvr z fhnofqpsrMx ©sÄ lO­s_~_P³vi�l,nofqpsr © ´J�y�opv�
_^x�nofq]�l,ny_^x © ¢¹psrg­s_^�o�v_�rM}�_ ©wÅ �o_^_�rªÆ x£ °i\rM}�nofqpsrª·
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��� ����� � ��� pviMx�pv�wno_^r\psrMx © �s���s}�_��¨kqlµ]���noZ\p z _ z _¯¢£l��vr\fml�� zg¤¦¥ _�§tpgpvu © iMr\_$xopskqiwnofqpsr lsrMl�kq{Bnofm³Bi\_
no_^]`u�pv�o_^khkq_�u:psi\�Kkh_cu\�opv�\kq[�]`_ z _jk@Æ �^³BiMl�nofqpsr z _Pxtpsr z _^x z l�rMx�kq_ z _�]`f ¤ _Px�u�ls}�_jlO­s_^}5kq_^xK}�pvr z fhnofqpsrMx�l�iw�
kqfh]`fhno_^x`ls�Mx�pv�o��l�rBno_Px z Æ pv� z �o_��^kh_^­
� z Æ+´¸r\�v³Bi\fmx|n ¤ ¶�l,� z lM· ¢¹_^}�f¹rMpsiMxju�_^�o]`_�n z Æ ps�wny_�r\fq� z _�r\pvi\­s_Pl�iw�
���^xoi\k±n*l,n*x z _j}�psrg­s_^�o�v_�rM}�_%³vi�l�r z k>Æ pv� z �o_ z _ckql�}�psr z f±nyfhpvr¨l�iw�¯khfq]`f±ny_^xtno_�r z ­s_^�yx~k>Æ fhrwº�r\f�lsfhr�x�f�³viM_ z _^x
_^x�nofq]�l,nyfhpvrMx z Æ _��y�o_^i\�^· �+lcnyZ!��pv�ofq_K_^x�ntfhkqkhi�x|ny�"�^_Ku�l�� z _Px��"�Px�i\khnyl�nyx�rgi\]����yfm³viM_^x^·
#�À �^� ¾ �%$ � ��� ¶&��nyZ\p z _ z _j¢£ls�sr\fml�� zg¤Â¥ _5§tpgpsu © ¢¹psr z f±nyfhpvrMx~l�iw��khfq]`f±ny_^xtls�Mxops�y�Ml�rBno_Px © ´¸³BiMl�nofqpsr z _^x
psr z _^x © ´¸x�nofq]`l�nofqpsr z Æ _��y�o_^i\� © ¢¹pvrg­s_��y�s_^rM}�_ ©(' psrM}�nofqpsr z _ Å �y_�_�r
·
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=?>�@ �^� À Á�������A À @ B
C # �1A @ � ¼ ����$V�^� D
BFE � ÀªÀ,G~ÀHG:I�J+¼gÀ � ¼ � CLK0= =1C
MNE � ÀªÀ,G~ÀHG:I�J+¼gÀ � ¼ � CLK�C =&O
PQ> $ $ �����^�O�\�RA À @ � @ Á3� @ � $ ½ ��AV� ÀHG � J�¼ � ¼ ����$°�^� CHST ·VU Ã r�l�kq{gxofmx�p� �noZ\_c� ¥  °i\r z ls]4_^rBnyl�k+x�pvkhiwnyfhpvrMx ·%·K·%·5·%·%·5·%·5·%·5·%·%·K·%·5·%·5·%·5·%·%· �s�T ·Ô� Y�Z\_�}^lsxo_Kps �l`xopsi\�*}�_Kno_^�o]¯·t·%·5·%·5·%·5·%·%·5·%·K·%·5·%·%·5·%·5·%·5·%·%·K·%·5·%·5·%·5·%·%· �s�
W X À @ �
$ �+��A À @ � @ ÁZY ¼ �,�RY ¼ ����A\[ ¼ � CHW
�N]�^¬� ¼ @ ��A À @ � À`_ A0a:Á À @cb �j� À � @ Á+�\� ½ � À @ Á+�RA À @ � CHW
d e �j)
�<���$# �J)������
Y�Z\_ z _^xofq�srcps �ls}^}�i\�*l,ny_¹ls�Mx�pv�o�Mfhr\����pvi\r z ls�o{%}�psr z fhnofqpsr�x
 °pv�
nyZ\_�rgi\]`_��yfq}^l�kg}�l�km}�iMkql�nofqpsrcps  « lO­s_^x
fhrjnoZM_
nofq]`_ z ps]�lsfhr¯fmx~l�kq�o_Pl z {�lsr$pvk z xoi\�w�|_P}	n0xofhrM}�_5noZ\_%]�l��|ps� « pv�o��p� <´Jr\�v³Bi\fmx�n0l�r z ¶¨l,� z lgfVU'U�h © fiUO��h
ZMlvx
�:_�_�r®ls}*Z\fq_�­v_ z l,ntnyZ\_c_^r z p� <noZM_5j,�MÆ x^·�Y�Z\_�fq�0]�l�fqr¨}�pvrBno�yfh�\i\nofqpsr « lsx�nyZ\_c}�pvrMx�no�yiM}	nyfhpvr¨l�r z l�r�l�kq{gxofmx
p� �l�ZMfh_^�yls�y}*Zg{¯p� £khpw}�lsk<��pvi\r z ls�o{¨}�psr z fhnofqpsr�xK °ps�KnoZ\_ « lO­s_j_^³BiMl,nyfhpvrª·��ª_�n%iMx%}�psrM}�_�rBno�*l,ny_cpvi\�yxo_�kq­s_Px
psr$noZM_c� ¥ lv}�psi�x|nyfq} « lO­v_�_P³BiMl,nyfhpvrLk

l
m�n
o nqpo,r ntsvu p�wyx1z|{gw~}0{���z"{ n��c�g� � n z r�� x��� Uv·iU��

Ã xyxoi\]`fhr\�cnoZMl�n¹nyZ\_ z l,nyl � fqr\fhnofml�k z l,n*l#�Jp� ¬noZM_�u\�yps�Mkh_^] ls�o_�x�i\uMu�pv��ny_ z fqr�nyZ\_0i\uMu�_^�£Z�l�kh  ¤ xouMls}�_ � � n � w� { n � x1� © fhn~fqx~r�l,noiM�ylsk�nyp4no�y{�nop`�y_ z i�}�_KnoZ\_%_q�:_P}	nyfh­v_Krgi\]`_^�ofm}�lskT}�ps]`u\iwn*l,nyfhpvrMx£nop4noZMfqx~Z�l�kh  ¤ xouMls}�_��g{fq]4u:pvxofqr\�$l z _^³BiMl�no_jls�Mxops�y�\fhrM����pvi\r z ls�o{µ}�psr z fhnofqpsr�x0pvrµnoZ\_`l��onofhº�}�fqlsk+�:psi\r z l��y{�� w o � � n � · � r�fiU#U
h ©�K·�´Jr\�B³Bi\fqx�n¸l�r z4Ã ·v¶¨l�� z lKu\�ypsu:pvxo_ z noZ\_~ °pvkhkqp « fqr\�%}�psr z f±nyfhpvr � noZM_~fhrBno_^�s_^�+�²fmxJl5uMls�yls]`_�no_^� z _�­vp�ny_ z
nop`�:_%kqls�o�v_���k

��� pgw�x1z psr�� z� Uv· �#�
« Z\_^�o_KnoZM_%psu:_��*l,nopv�yx

��� w ��� } ooHr z oo { � z
oo { n � z ��� x�z

l��y_%lj Vl�]`fhkq{�ps �Z\pv]`ps�s_^r\_�pviMx z fi�:_^�o_^rvnyfqlsk¬psu:_��*l,nyps� z _�º�r\_ z fhr z iM}	nyfh­v_�kq{��g{�k
����� ����
� � wZ�,z � � w oo,r s m

oo { n z
� � � � w oo,r � � s m n� o no { n � � ��� � �

� Uv· � �

� psno_5nyZMl,n � � }�l�r��:_%�o_ « �ofhn�ny_�r�fhr�noZM_5 °ps�y]�k
� � w¢¡ �:� ��} ooHr z oo { � �

oo { n sv£ � }
ooHr z oo { � �

« Z\_^�o_ £ � l�r z ¡ ��� � ls�o_cZ\ps]`ps�v_�r\_^psiMxtu�pvkh{gr\pv]4fml�kmx~ps ¡n « p�­,ls�ofml��\kq_^xtp� J�y_^xou�_P}	nofq­s_ z _��v�o_^_^x:� lsr z� s l · � rHu�l��onofm}�i\kml�� © � � �o_^]`lsfhr�x5p� £ºM�yx�n�ps� z _^� « fhnoZH�y_^xou:_^}	n%nyp { n4¤ noZM_�}�pvr z fhnofqpsr � Us·Ô�'�5}^l�r �:_
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xo_�_�r¯lsx~l ¥ fh�yfm}*Z\kh_�n~nop � _^i\]�l�r\r � ps�~fq]4u:_ z l�rM}�_��¸n|{gu�_%�:psi\r z l��y{�}�pvr z fhnofqpsr¯x�fqrM}�_Kfhn0}�lsr$�:_5 °ps�y]�l�kqkh{
�y_ « �yf±nono_�r¯lsxRk
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� � pgwyx 9;: <��� p�w�x1z <��� w~} oo,r s m

oo { n � � �� Uv· T �
= � ��
��"�������>.?� �.�.�@� ��% 
q�/� %&���.�*
q�  - �0���BA#;
�ª_�n¹iMx£�y_^}^l�kqk\noZ�l,n£noZ\_ � r\f±nyfqlsk ¤ �:psi\r z l��y{4­,lskhi\_�u\�yps�\kq_�]�x¡ °pv�¹kqfqr\_^ls�¹Zg{gu�_^�o�:pskqfm}0xo{gx�no_^]�x � Uv· �#� © ps� � Uv· a �ps� � Us· T � © fqx~}�psrMx�no�yiM}	ny_ z lsx~lsr¯lsu\u\�ypO�wfh]�l,nyfhpvr�p� ¡l�r�_��\lv}	n~ps��ny�ylsrMx�u�l��y_�rBn£�:psiMr z l��y{�}�pvr z fhnofqpsr

� p wyx�z � w oo { n sBC z� Uv· � �
« Z\_^�o_ C fqx5l$uMx�_^i z p ¤¦z fi�T_��y_�rBnofml�k�psu:_��*l,nyps�Kfhr }0{��(z r � « Z\pBx�_`xo{B]j��pvk<fqxK�gr\p « r�_��wu\khfm}�fhnokq{s·j¶µps�y_juM�o_ ¤}�fmxo_�kq{ © fh �pvr\_5iMx�_Px�noZM_
�
l�uMkqlv}�_ ¤ ' pvi\�yfh_^�¸ny�ylsrMx| °pv�o]�fqr�noZ\_ � r z {�� �£u\kml�rM_ � x�_^_ � �\· �#��lsr z � �\·Ô�'�"�
k

D }0{���z r � 2 <D },E�zGF � z
psrM_KZ�lsx£noZM_5 °ps�y]ci\kml1k

H
C D },E�z�F � w },E nJI F�nm�n � �K D },E�zGF � zMLON�},E nJI F�nm�n � �K � x��� Uv· j'�

Y�Z\fmxt}�pv]`_^x� °�yps]�noZ\_% Vlv}	n~nyZMl,n0fh  p fmxtx�pvkhi\nofqpsr¯p� <noZM_ « lO­v_�_P³BiMl,nyfhpvr�fqr¯noZM_�khp « _���ZMlsk±  ¤ xouMls}�_ � � n � w� { nQP x1� « fhnoZ�R^_��yp®fqr\fhnofml�k z l,nyl © fhnyx�uMl��onofml�k �+l�u\kmls}�_ ¤ ' pvi\�ofq_��jno�*l�r�x| °pv�o] fqr r lsr z {�� © <p },E�z"{ n zGF � ©xyl,nofmx�ºM_^xRk
<p }6E�z { n z�F � w <p }6E�z"x�zGF � NTSVU K �XW KY K[Z �K � K z|{ n]\ x�z

« Z\fm}*Z${gfq_�k z x~fqr¯uMl��onofm}�i\kml���k
^ <p^ { n },E�z x1z�F � s },E n I

F nm�n � �K <p },E�z x1z�F � w�x1�
Y�Z\_ju\�o_Px�_^rM}�_cp� ¡noZM_jxy³vi�l��y_%�opgp�n�fhrµnyZ\_jxo{g]c�:psk�p�  C ]`ls�s_Px�noZ\_4psu:_��*l,nyps� C © lsr z }�psrMxo_^³Bi\_^rvnykh{$noZM_�:psi\r z l��y{�}�psr z f±nyfhpvr � Us· �#� © rMpsr�khpw}�lskTfhr¯x�u�ls}�_5l�r z nyfh]`_ ©w« ZMfq}*Z�fqx~lju\�yfhpv�ofT­v_��y{4iMr\u\kq_^lsxyl�rBn£ °�opv]�noZM_
rgi\]`_��yfq}^l�k:u�pvfhrBn~p� +­Bfq_ « ·¡Y�Z\_5l�uMu\�opO�wfq]�l,no_�}�psr z f±nyfhpvr$xofh]`u\kq{�}�pv]`_^x¹ °�opv] l��*l,nyfhpvrMl�kTl�u\uM�opO�wfq]`l�nofqpsr
p� ¬nyZ\_5x�{g]c�:psk:p�  C fqr$xoiM}*Z�l « lO{jnoZMl�n¹nyZ\_��y_^xoi\khnofqr\�c�:psiMr z l��y{`}�psr z f±nyfhpvr$}^l�r��:_0_��guM�o_Pxoxo_ z fqr�ny_��y]`xp�  z f��T_��y_�rBnyfqlsk�pvu�_^�yl�nopv�yx ©�« ZMfq}*Z®fqxK]ci�}*Z�]`ps�y_�ny�ylv}	nyls�\kq_c °�yps]!noZM_4rgi\]`_^�ofm}�lsk+u:psfqrBnKps ¹­gfh_ « · �  ¸psrM_« �yf±ny_^xRk

},E nJI F nm n � �K w Fm } l I m n E n
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noZM_%u\�opv�\kq_�] fmx��o_ z iM}�_ z nop4noZM_%�yl�nofqpsrMlskTlsu\u\�ypO�wfh]�l,nyfhpvr�ps 
noZM_5 °i\rM}	nyfhpvr¯p� <psr\_5­,l��yfqls�\kq_'k
� }�� � w~} l I � n � �K1�

� psnofm}�fqr\�4noZMl�n � }�� � fqxtl`xopskqiwnofqpsr�p� +noZ\_5ºM�g_ z u�pvfhrBnt_^³BiMl�nofqpsrLk
� }�� � w l I �'nl I � }�� � z� Uv· � �

psrM_~ps�wn*l�fqrMx¡l5�yl�nofqpsrMlsk\l�u\uM�opO�wfq]`l�nofqpsr � ps�J}�psrBnofqrgi\psi�x< °�ylv}	nyfhpvrj_��gu�l�rMxofhpvrH�+p�  � }�� � « f±nyZ`noZ\_� °pvkhkqp « fqr\�º\�w_ z u:psfqrBn~lskh�vps�yf±nyZ\]�k
��� � � }�� � w l I �'nl I � � }�� � z � � }�� � w l �� Uv· � �
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Y�ZMl�n¹fmx « Zg{4noZ\_���pvi\r z ls�o{`}�pvr z fhnofqpsr � Us·Ô�'�Jfqx¹�gr\p « r�lsx¸noZ\_�´Jr\�B³viMfqx�n ¤ ¶¨l,� z l�}�pvr z fhnofqpsr�ps ªps� z _�� ��� ·� Uv·iUP�#��xoZ\p « x�noZMl�nJnoZM_t�yl�nofqpsrMlskwl�u\u\�ypO�wfh]�l�nofqpsr4p� :noZ\_txo{g]c�:psk\ps  C �vfh­v_�r4�g{ � Uv· � ��u\�yfh­gfqkh_^�s_^x�nyZ\_txo]`lskhk­,l�kqi\_^x�ps  m E��TF « ZMfq}*Z�ZMlsx~l4u\Zg{wxofq}^l�k¬fqrvny_��yu\�y_�nyl�nofqpsr � xo_�_%�:_�kqp « �	·
¥ i\�ofqr\� noZ\_7uMlvx|n¯{s_Pl��*x © lsr ls�\i\r z lsrBn$�y_^xo_^l��*}*ZXZMlvx$�:_�_^r z _^­spsno_ z nop ­,l��yfhpviMx�fq]`u\�op,­v_�]`_�rBn*x � fhr ¤
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xop$}�lskhkq_ z r\ps�y]�l�k�]`p z _4lsrMl�kq{wx�fmx�fÔ� T h © fÔ�&U
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p�
(}0{ z r � w�������� E�}0{ ������� � s { n���� � � s m r � I�� ����� �#E�}0{ �!����� � I { n"��� � � s m r � z� Uv·iU#U��
« Z\_^�o_#k

# �������#E�}0{ �!����� � s { n���� � � s m r � fqx~noZ\_%fqrM}�f z _^rvn « lO­s_ ©# �������#E�}0{ �!����� � I { n���� � � s m r � fqx~noZ\_%fqrM}�f z _^rvn « lO­s_ ©%$ ��_^fhrM�jnyZ\_%�y_ *M_P}	nofqpsr¯}�pg_���}�fh_^rBn^·
�£{7}�psrMx�no�yiM}�nofqpsr © � Uv·iU#U��5fmxcl¨xopskqiwnyfhpvr7ps ~noZ\_ « lO­v_�_^³BiMl,nyfhpvr � Uv·iU��	· � nj�y_�]�l�fqrMx5nyp z _�no_^�o]`fqr\_ � fqr
ps� z _^��nypµxol�nofmx| °{¯nyZ\_���pvi\r z ls�o{¨}�psr z f±nyfhpvr � Us·Ô�'�	·`Y�Z\_�}�pv]`u\iwnyl�nofqpsrMx%xoZ\p « nyZMl,n � psrMkh{ z _�u:_�r z x5pvr
noZM_�l�r\�vkh_5p� �fhr�}�f z _�rM}�_ � k

� w � � } � �'& } � � s � � } ����� � �} � � I � � } ����� � � w~} s l � �)( l s ��� � �l s ��� � ��*
� �� Uv·iUO�'�

� rXuMls��nyfq}�i\kqls��psr\_®x�_^_^x`nyZMl,n� °pv��l�rg{ � � 
 s � n z � n � © � � } � � ny_�r z x � _��wu�pvr\_�rBnofml�kqkq{  Vlsx�n �`nop x « Z\_^r� 2 I,+ « Z\fqkh_ 	 � � }.- � n � 	 w l � x�_^_�l�kmx�pjºM�vi\�o_5U��	·
Y�Z\_^�o_`l��y_j]jiM}*Z® °_ « _��5�o_Px�iMk±n*xKls��pviwn�}�pvrB­v_��y�s_^rM}�_clsr z _��y�opv��_Px|nyfh]�l,ny_^x^· � r® Vls}�n © nyZ\_��y_ « lvx�rMp$�y_^lsku\�yps�v�o_PxoxªxofqrM}�_¸noZ\_¹fhr\fhnofml�kg�y_^xoi\khn+p� \´¸r\�v³Bi\fmx|n ¤ ¶�l,� z l © �y_^xoi\khn � ls] �y_^}^l�kqkhfqr\�trMp « ·
Y�Z\_�{ « _��y_¹l z\z �y_^xyx�fqr\�noZM_5 °pskqkhp « fqr\��� ¥ ]`p z _�k
u\�opv�\kq_�]�k

����������� ����������

' fhr z0/	1 � � n �32 � ��42 � � xoiM}*Z$noZMl�n

l
m�n
o n /o,r n svu / w x fhr � � n � 2 � � � z/ }/{ � z"x�z r � w65�}0{ � z r � z psr { n w�x1z/ }/{ z r � w x�z  °ps� r P x��

� Uv·iUP�#�

È°É�ÊªÈÌË



�����������	��

��
������������������ �"!#����$���%&��!'�(�
�*)+���,!(�.-/�0�(�1
2���(��-.���435��6��87:9�%��(-/�0�(�,; j

−π/2 −π/3 −π/4 −π/6 0      π/6 π/4 π/3 π/2 

0

0.2

0.4

0.6

0.8

1

θ

N=1
N=2
N=3
N=4
N=5

' fq�si\�y_5U'k¡Y�Z\_%�y_ *M_P}	nofqpsr¯}�pg_���}�fh_^rBn
��r\_ « fmx�Z\_Px�nop¯�s_�n5l��spgp z lsu\u\�ypO�wfh]�l,nyfhpvr¨p�  / fhr l z ps]�lsfhr���� w � { � s � P { nOP x&� ©  °ps�5�vfh­v_�r� � x �g{�u\i\n�nofqr\��lsr�ls�Mx�pv�o�Mfhr\�4�:psi\r z l��y{�}�pvr z fhnofqpsr�psr$noZ\_%kqfhrM_ { n w s�� ©M« f±nyZ � � � k��������������� ��������������
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� Uv·iU^a �

� r � Us·VU�a �5noZ\_^�o_�l��y_�n « p�fh]`u:ps�onyl�rBn4uMl��*l�]`_�ny_��*x © noZM_�ps� z _^� � ps ~noZ\_$��pvi\r z ls�o{ }�pvr z fhnofqpsr lsr z noZM_
z fmx|n*l�rM}�_ �  °�yps]"noZM_0x�pvi\�*}�_ 5 nyp5noZ\_tfqrBno_^�� Vlv}�_s·J��r\_0lvxoxoi\]`_^x�nyZMl,n¸noZ\_0 °i\rM}	nyfhpvr 5 fmx¸xy³vi�l��y_£fqrBno_^�s�*l��\kq_
fqr��:p�nyZµx�uMlv}�_%l�r z nyfh]`_'k 	 ��
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# Y�Z\fqx��y_^xoi\k±nKfqx�psrMkh{¯l�}�psrg­s_^�o�v_�rM}�_%�o_Px�i\khnKlsr z¨z pg_Px0r\psn�u\�yp,­gf z _cl�r¨_^�o�yps�0_^x�nofq]`l�no_v·KY�ZgiMx�f±nKfqx
r\p�ntl4�si\f z _5 °pv�t}*Z\pgpvxofhr\�4fqr�uM�ylv}	nofm}�_8� l�r z � ·# Y�Z\_5 Vls}�n~noZMl�ntnoZ\_%�y_^xoi\khntfqxt­Olskhf z  °ps�tlsrg{�nofq]`_�fqrvny_��y­,l�k¬p� �noZM_% °ps�y] � x1z � � 
 fqr z fm}�l�no_Px�noZMl�ntnoZM_�o_Px�i\khn<nyls�s_^x<fqrBnop%ls}^}�pvi\rBn¡lsr�l��y�\f±ny�yls�o{%kml��y�s_£rgi\]c�:_��¡ps :�y_ *�_^}	nyfhpvrMx<psr4nyZ\_tl��Mxops�y�\fqr\�K��pvi\r z ls�o{v·

# Ä Z\fq}*Z�fmx�r\p�ntxyl,nofmx� Vls}	nyps�y{ « f±nyZ$nyZ\_�pv�o_^] Us·VU�fmx£noZM_5 Vls}	n�nyZMl,n�noZM_K_Px|nyfh]�l�no_ � Uv·iUP�#�¹�o_P³Bi\fh�y_^x � nyp��_�x�i���}�fh_^rBnokq{%kqls�o�v_s· � rjuMl��onofm}�iMkqls� © noZMfqx z pg_Px+rMp�n<u\�op,­gf z _¹lK}�pvrg­s_��y�s_^rM}�_¡�y_^xoi\khn « ZM_�r5� 2 I,+
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# �ªpgps�gfqr\�µl,n%noZM_�u\�opgps £ps ¹nyZ\_�pv�o_^] _�rMkhfq�sZBno_^rMx5nyZ\_�r\_�_ z  °ps� � x�i���}�fh_^rvnykh{7kml��y�s_s· � njfqx%rMp�n�psiM�u\i\�yu�pBx�_£nop%�y_�uM�op z iM}�_~Z\_��y_�noZM_~u\�opgps  © �\iwn¹f±n¹xo_�_^]�x<iMx�_� °i\k\nyp%_�]`u\ZMlvx�f%R�_txops]`_~u:psfqrBnyx^·�Y�Z\_~f z _Pl
fqx£nyp4i�x�_5nyZ\_ ' pvi\�ofq_��£ny�ylsrMx| °pv�o]�fhrµxouMls}�_Klsr z nofq]4_#k

/ }/{ � z { n z r � 2 <� }6E�z { n z�� � w < / },E�z"{ n z���� � �
��r\_%}�l�r��s_�ntl�r¯_��wu\kqfq}�f±ntxopskqiwnofqpsr$ °ps�~�:p�nyZ <� l�r z <� � · � r¯uMl��onofm}�i\kml�� ©g« _5ZMlO­v_'k����������

<� },E�z { n z�� � w < � },E�z�� � ������}��(n s �2n#� m n � �K
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}��(n s �2n#� m n � �K w
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� � n s � n � mqn f±  �(n � �2n � m n'z
� � � n � m n s � n fh  �(n \ �2n � m n��

� r$uMls��nyfq}�i\kml���k
� �   � n P � n � m n © noZM_� °i\rM}�nofqpsr { n 2 <� },E�z"{ n z�� � fqx�pvxy}�fqkhkml,nyfhrM�*k~noZMfqx�fqx�nyZ\_j�y_��vfhpvrµp� Ju\�ypsu ¤l��Bl,nyfh­v_�]`p z _^x^·
� �   � n P � n � m n © noZ\_5 °iMrM}	nyfhpvr { n 2 <� }6E�z { n z�� � fqx~_��wu�pvr\_�rBnofml�kqkq{ z _^}^lO{gfhr\� « Z\_^r{ n 2 s + k<noZ\fmx~fmx�noZM_%�o_^�sfqpsr�ps +_^­Olsr\_^xy}�_^rBn�]`p z _Px�·

Ä Z\_�r�psr\_KkqpBpv�wx£l�n�noZ\_5_��y�yps� N � w / � s /:© f±n*x ' pvi\�ofq_��£ny�ylsrMx| °pv�o]�lsu\u�_Pl��*x�lsx�ljxoi\] � noZ\_�xoi\]
fqx�l�u\�yfhpv�of+fhrwº�r\f±ny_c�\i\n��:_^}�pv]`_^x0ºMr\fhno_cfh JpsrM_�fqx�fqrvny_��y_^x�no_ z fhrµnyfh]`_Px0kq_^xyx~nyZMl�r � � ��p,­v_���
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p� 
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« Z\_��y_KnoZ\_ �"�����  - �0���  �����  �0���H- L � fmx~�sfq­s_^r$�g{�k

L � }�� � w } � � s � � }�� �} � � I � � }�� �� Us·VU�j'�
l�r z xol�nofmx|º�_^xRk

�� � L � }�� � \ l z � x|n*l��\fqkhfhn|{��y_^xoi\khn � z
L � }�� � 2 x1z  °ps� 	 � 	 P l z � }	 |·¡�y_�]�l��y�4Us·Ô�'� �

�tu nop¨no_^}*ZMr\fq}^l�k z _�n*l�fqkqx � noZMfqxjfqxcfhr uMl��onofm}�i\kml�� « ZM_��y_�noZ\_�lsxyx�iM]4u\nofqpsr � Uv·iU T �5fqrBno_��y­s_^r\_^x � © noZM_
f z _Pl4p� 
nyZ\_%u\�ypgp� +fmx�nyZ\_5 °pskqkhp « fqr\�Hk
� � r�noZM_�u\�ypsuMls�vl�nofq­s_��o_^�sfqpsr �(n P �2n#� m n © 	 L � }�� � 	 � }^l�rX�:_¨]�l z _®l��y�\f±ny�yls�ofqkq{ x�]�lskhkt�g{}*Z\pgpvxofqr\� ��kml��y�s_K_�r\pvi\�sZ
·
� � r¨nyZ\_4_�­,l�r\_Pxo}�_�rBn5�o_^�sfqpsr �(n � �2n#� m n © 	 �������/}��(n s �2n#� m n � �K }.-�{ n I � 
 � ��� 	 }�lsr¨�:_j]�l z _
l��y�\fhno�*l��yfhkq{�xo]`lskhk¬�g{�}*ZMpBpBx�fqr\� � kml��y�s_K_�r\pvi\�sZ
·

��r\_KnoZ\_^r¯}�psrM}�khi z _^x « fhnoZ¯�Jkml�rM}*ZM_��y_�k>Æ x£nyZ\_�pv�o_^]�·

�JZg{gxofm}�l�kqkq{ © noZ\_¨ Vls}	n�noZMl�n ��� }�� � ZMlvx�r\psnoZ\fqr\� nyp z p « fhnoZ � }�� �  °pv� 	 � 	 � l ]4_Pl�rMx�noZMl�n�noZM_
_�­,l�r\_Pxo}�_�rBn0]`p z _^xKl��y_�r\psn5}�ps�y�o_P}	nykh{�nyl��v_�r¨fqrBnop�ls}�}�psi\rBn0�g{�noZM_4ls�Mx�pv�o�Mfhr\��}�psr z f±nyfhpvrª·KY�ZMfqx�fqx
« ZB{ pvr\_$rM_�_ z xcnyp®Z�lO­s_ � kml��y�s_�_�r\pvi\�sZ fhr ps� z _��jnop �|�gfqkhk ��noZM_¯ls]`u\khfhnoi z _$ps tnoZM_�_^­,l�r\_Pxo}�_�rBn
]4p z _Px~l,n�noZM_%��pvi\r z ls�o{ { n w � ·

� r�U^� � � © §0l�kqu:_��yr`lsr z �tl�iM}*Z`u\�ypsu:pvxo_ z l5Z\fq�sZ4 °�y_^³Bi\_�r�}�{jlsrMl�kq{wx�fmx�fhr4fVU^��h>·<¶µps�y_~�y_^}�_^rBnokq{ © lsr`l z ­,l�rM}�_ZMlvxt�:_�_�r®ls}*Z\fq_�­v_ z �g{�Y5·T§0ls�vx�no�
!s] � xo_�_ fVU^��h�pv��fiU�jRh\� « Z\p z _��yfh­v_cl�r¨lsu\u\�ypO�wfh]�l,nyfhpvr�noZ\_^ps�y{� °pv�tnoZM_
l�uMu\�opO�wfq]�l,nofqpsr$p�  � l�}�kqlvxox�ps  �£uMxo_�i z p ¤¦z f��T_��y_�rBnofml�k¬pvu�_^�yl�nopv�yx ©g« f±nyZ¯noZ\_�lsfh]�nop�l�uMu\kh{$f±n~nyp�l��Mxops�y�\fqr\�
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�:psi\r z l��y{�}�pvr z fhnofqpsrMx © ��lsxo_ z psr l�r\_ « �y_�fqrBno_��yu\�y_�n*l,nofqpsr®p�  � Uv· �#�5l�r z x�nylsr z l�� z ³vi�l z �*l,nyi\�o_4nyZ\_�pv�o{v·
§tfmx£�o_Px�iMk±n © iMrw °ps�onoi\r�l,no_^kh{ ©g« lvxJr\psn¹ny�ylsrMx| °pv�o]`_ z fhrBnop4_��y�yps�J_Px|nyfh]�l,ny_^x¹ °ps��l���x�pv�o�\fqr\���:psiMr z l��y{�}�pvr z f ¤
nofqpsr�x��MiwnKfhn5�vlO­s_�noZ\_`}�kq_^ls�0 °_^_�kqfhr\�$noZ�l,n5f±n%x�ZMpsi\k z �:_ju:pvxyxofh�\kq_�nyp$pv�wnylsfhrM_ z }�psrg­s_^�o�v_�rM}�_��o_Px�iMk±n*lsxt�g{
psrMkh{$]`ls�gfhr\�����sp4nyp I,+ � f>· _v· « fhnoZ\pviwntnypsiM}*Z\fqr\�4noZM_�u�pBx�fhnofqpsr¯ps +nyZ\_%��pvi\r z ls�o{1� © l,ntkq_^lvx|n0lvx£ Vl��0lvx
ºMr\fhno_5nyfh]`_Pxtl��y_K}�psrM}�_��yr\_ z ·<Y�ZMfqx~fmx�u\�y_^}�fqxo_�kq{ « ZMl�n « _�l��y_K�spsfqr\�4nop�xoZ\p « ·

Y�Z\_¨ZMfqx�nopv�o{ p� 5noZ\_®u\�y_^xo_�rBn « pv�o� fqx�noZ\_� °pskqkhp « fqr\��· Y�Z\_ ¢£l��srMfqls� zg¤Â¥ _¯§0pgpsuX]`_�nyZ\p z fqx�uMl��onofm}�i ¤
kml��ykh{ « _�kqk<�BrMp « r�fqr¨noZM_4uMZB{wxofq}^x5l�r z _�r\�vfhr\_^_��yfhrM��}�ps]`]ci\rMf±nyfh_Px0 °pv�%}�l�km}�iMkql�nofqr\��lsrMl�kq{Bnofm}�lsk�xopskqiwnofqpsr�x
p� ¡nyfh]`_ z _�u:_�r z _�rBn « lO­v_�u\�ypsuMls�vl,nyfhpvr¯u\�opv�\kq_�]�x © _Px�u:_^}�fqlskhkq{$fqr®xo_�fmxo]4pvkhpv�s{ � xo_�_gf j�h © fÔ�,a�h © f �s��h.��·%Y�Z\fqx
]`_�nyZ\p z u�_^�o]`fhnyxt]`pv�o_^p,­s_��£nyp�_^x�nyls�\khfmxoZ¯l`kqfqr\�$�:_�n « _�_^r¯nofq]`_ z ps]�lsfhrµxopskqiwnofqpsrMx0l�r z ZMls�o]`pvr\fq}Ku\kml�rM_
« lO­s_^x^·<Y
�y{gfhr\�cnop`kq_^l��yr$xops]`_�noZ\fqr\�`l��:psiwn£noZ\fmx�]`_�nyZ\p z �  °ps�tl4}�ps]`u\kq_�ny_�kq{ z fi�:_^�o_^rvn~u\�yps�Mkh_^]�� ©w« _Kfq] ¤
]`_ z fml,ny_�kq{c�y_^lskhf%R�_ z nyZMl,n¸fhn¹}�psi\k z _^lsxofqkh{��:_0lsu\u\kqfh_ z nyp5noZ\_0u\�opv�\kq_�]�ps ¬ls�Mxops�y�\fhrM���:psi\r z l��y{j}�psr z fhnofqpsr�x
l�r z�« psi\k z uM�opv�Ml��\kq{µZ\_^khu®nop��s_�n5rM_ « _^�o�yps�K_^x�nofq]�l,ny_^x^·jY�Z\_�}�pv]`u\iwnyl�nofqpsrMx5ls�o_`x�p¯xofh]`u\kq_4noZMl�n5fhn%fqx
�*l,noZM_��¹xoi\�yu\�yfqxofhrM�%nop4x�_^_tnoZ�l,n¹rMps�:p z { z f z noZ\_^]���_� °ps�y_ © nopcpvi\�¸�gr\p « kq_ z �s_s·<Y�Z\_�ps�w�|_P}	n¹ps ¬noZ\fmx�l��onofm}�kq_
fmx£noZ\_5u\�y_^xo_�rBnyl�nofqpsr$p� 
nyZ\_5�o_Px�iMk±n*x « _5ZMlO­s_Kps�\nyl�fqr\_ z�« fhnoZ�noZ\fmx�]`_�nyZ\p z · Ä _%lskqxopcnyZ\fqr\��noZ�l,n�noZ\fmx~fmx�l
iMxo_� °i\kªnopgpskTnyp`no_^lv}*Z�nyZ\fmxtx�iM�w�|_^}�n^·

Y�Z\_Kpsiwnykhfqr\_Kp� ¬nyZ\_�u�l�u:_���fqx£lsx¸ °pskqkqp « x�· � r$xo_^}�nofqpsr$� ©g« _ z _^xy}��yfh�:_tnyZ\_5]`p z _�k:u\�opv�\kq_�] « _�l��y_ z _^l�kqfqr\�
« fhnoZ � noZM_jZMlsk±  ¤ xouMls}�_ju\�yps�Mkh_^] « fhnoZ l�u:psfqrBn�x�pvi\�y}�_��0l�r z x|n*l,no_4psiM�0n « p$]�lsfhr®�o_Px�i\khnyx ktnyZ\_�pv�o_^] �w·VU
« Z\fm}*ZHu\�yp,­Bf z _Px�l�rH_��guMkhfm}�fhn4xopskqiwnofqpsrHps �noZ\_�}�ps�y�y_^xou�pvr z fqr\�¯ °i\r z ls]`_�rBnylsk¹xopskqiwnofqpsr lsr z noZ\_^ps�y_�] �w·Ô�
« Z\fm}*Z®uM�op,­gf z _^x�_��y�opv��_Px|nyfh]�l�no_^x5fqr®noZ\_�}�lvx�_`ps ¹l��s_�rM_��*l�k¡x�pvi\�*}�_� °iMrM}	nyfhpvrª·�Y�Z\_^xo_cn « p¯�o_Px�iMk±n*xKxoZ\p «
noZ�l,njpvr\_�}^l�rH�s_�njl¨}�psrg­s_^�o�v_�rM}�_4�y_^xoi\khncpsrMkh{7�g{®kq_�nonofqr\� � �vpµnop I,+ · � r xops]`_�xo_�rMxo_ © nyZ\fqxjx�ZMp « xnoZ�l,n5noZ\_�rM_�_ z  °ps�5kml��y�s_ � fqr�nyZ\_�pv�o_^] Us·VUjfmx z i\_4nyp$nyZ\_`no_P}*Z\r\fm³Bi\_`iMx�_ z fqr®noZ\_`u\�ypgp� ¹�Miwn z pg_^x5r\psn
}�pv�o�y_^xou:psr z nopHl r\_^}�_^xyx�fhn|{s·X§0p « _^­s_�� © pvi\���o_Px�iMk±n*x`fhr noZ\_^ps�y_�]�x��w·VUµl�r z �w·Ô�7x�ZMp « noZ�l,n�fqrM}��y_^lvx�fqr\�
noZM_ z fmx�nyl�r�}�_� °�yps]�nyZ\_`x�pvi\�y}�_%nop$noZM_4ls�Mx�pv�o�Mfhr\����pvi\r z ls�o{¯Z\_^khuMx0nop��s_�n��:_�nono_��5_^�o�yps��_^x�nofq]`l�no_Px�· Ä _
l�kmxop4u�lO{$l�rµl�n�no_^rBnofqpsr�nop�kml��y�s_Knofq]`_��:_�ZMlO­gfqpsi\�~ps +nyZ\_�_��y�yps� ©B« ZMfq}*ZµZMlvx~l�kq�o_Pl z {���_^_�r¯noZM_cx�iM�w�|_^}�ntp� 
u\�y_�­gfqpsiMx£�y_^xo_^l��*}*Z « ps�y�gx � fVU^��h © f ��h © f a'h.��·¸dg_^}�nofqpsrMx��4l�r z a`l��y_ z _^­spsno_ z nopjnoZ\_%uM�opgp� Vx¹p� +noZ\_^ps�y_�]�x~�w·VU
l�r z �\· �\· � r¯xo_^}�nofqpsr T ©\« _%l�rMlskh{wxo_5psi\�~�y_^xoi\khnyx�fqr�]`pv�o_ z _�nyl�fqkmx~l�r z ]�l��v_�nyZ\_�}�pvrw °�ypsrBnyl�nofqpsr��:_�n « _�_^rrgi\]`_��yfq}^l�k¬�y_^xoi\khnyx~l�r z � ³vi�lsxof��£l�r�l�kq{vnyfq}^l�k¬�y_^xoi\khnyx^·
� � �c��� �<�~
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Y�Z\_KºM�*x|n~�y_^xoi\khn�ps 
nyZ\fqxtuMl�u:_��~fmx~l�r�_��wu\kqfq}�f±n~_��guM�o_Pxoxofhpvr�ps 
noZM_5 °i\r z ls]4_^rBnyl�kªxopskqiwnyfhpvr$ps 
noZM_c� ¥ « lO­s_
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