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ËSVS�� z º�mOJ�D	UVSV��DNmOJ�GOf M �qJ_g Ò ;>�@�dg î S�?�m M Gn�vD��ÅSV�Â;×H�f M �,mnD�G2HpUVf[H2�,�*S�?~D��,SVGnD�H�mnSVfq��XEmnJvD±�GOf��OD�HpmOSVf4�@?Bf>º�mOJ�D�g�ý�fq�NmnJ@;>miUVSW�vD8;�±v±@D�;>G*Ê@G2?FmTSW��mOJvD8fqGI�,D�G

g Ò ì g Ã ì�í�í�í�ì g î í
6BJ�D��kX@;q?*mOJ�D�UWSV�vD°�bD�D�±@?(m M Gn�vSV�v��X!g Ò dgf�²bD�?�±@;4?~m¨g Ã X@?~f^mOJ�D�f4G2�,D�G*= D0H�fqdgD0?

g Ã ì g Ò ì gEË ì�í�í�í�ì g î í
6BJ�D��Wg Ò dgf�²bD�?(±@;q?Fm9gEË ì�í�í�í�ì g î XvSW�Nm M GO�kXv�*JvSWUVD�mnJvD8fqGI�,D�Gif>º(mnJvfb?FD�±@fqSW�,mI?BGOD�d�;�SV�@?M �@HKJÈ;>�v�4D��%X M �[mOSWU%mOJ�D�f4G2�,D�G*= D0H�fqdgD0?

g Ãpì g Ë ì�í�í�ípì g�î ì g Òií
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ZiD��,m�X[;q?÷mnJvD�UWSV�vD°H�fq�[mOSW� M D�?�m M Gn�vSV�v��X½g î dgf�²bD�?Ó±È;q?~mag î � Ò X,mnJvD��g±@;4?~mMg î � Ã ì�í�í�í X[;>�@�ÊÈ�@;>UWUVP3g Ã mOf�H�GnD�;>mnD�mOJvD8f4G2�,D�Gif>º�±vGnf��OD�H�mnSVfq�È?
g î ì g Ã ì gÌË ì�í�í�ípì g î � Ò ì g Ò í

ZiD��,m�X½g Ã dgf�²bD�?�±@;4?~m¨gÌË�XvmnJvD��WgEÍ ì�í�í�í X M �,mnSVU<mOJvD8fqGI�,D�G*S�?
g î ì gEË ì gEÍ ì�í�í�ípì g î � Ò ì g Ã ì g Ò ì

;��@�þmOJ�D��dg î � Ò ?~mI;>Gnm2?gdgf�²,SW�v�	±@;4?~mWg î � Ã ì�í�í�í j z �ÅmnJvDND��È�%X*�*JvD��ÂmOJvD�GOfqmI;>mnSVfq�GnD�;qH2JvD�?i���4]mÎ�Xv�BD�?~D�D8mnJvD8GOD�²bD�GI?~D��^fqG2�[D�G
g�î ì g�î � Ò2ì�í�í�í�ì g Ã�ì g Ò°í


 SVSWS�� z º8�ÉD	UVfbf4�Å;>m�mOJvD	±@fqSW�,mI?�g�ýgSW�ÅmOJvD�fqGI�,D�G3g Ò ì g î ì g Ã ì g î � Ò ì gEË ì g î � Ã ì�í�í�í X*mOJvD��Â;>�[P±@f4SV�[mvg�ýÉUVSWD�?­SW�@?~S��,D*mOJvDimOGnS�;��v�qUWD��,D�mOD�GndgSV�vD0��=[P¥mOJvDi±vGOD0H�D��,SW�v�8mOJvGnD�D*±@fqSV�[m2?(SV�^mOJvS�?
f4G2�,D�GOSV���vj
6kfg?Fm2;>GnmTmnJvD�SW�@� M HpmOSVf4�kX`ºËf4G9V3`ê���ÉD�HKJvfbfò?~D�g Ò mOf^=@D¥;¥±@fqSV�[m�X,ºËf4G9V�`Ü�ÛUWD�m�g Ò ;>�@�g Ã = D^;��,P�mF�Bf��,S�?~mOSW�@H�m*±@fqSW�,mI?�Xk;��@�RºËf4GeV�` ¬ÛUWD�m9g Ò X�g Ã X<;>�È�5gÌË°= D�mOJvD�mOJvGnD�D�±@f4SV�[m2?*SV�ú­SW�vj(��mnJ@;>m ;>GnD�U�;>=@D�UVD0�qg Ò X(g Ã X�;>�È�Ïg î X�GOD�?F± D0H�mOSW²bD�UVPbjg« M ±v±@fb?~D�mnJ@;>m��BD�H�;>�×Hpfq�@?FmOG M H�mÐ 
�V Z � ì ��ÑÒ�iºËfqG^;>�[P&] � ��Ñ � �^Êb��],j	|�D��vD��[m�±vGnf[H�D�D���mnf	H�f4�@?~mnG M Hpm Ð 
¢V ì ���*ºËfqG ;>�[PÓ��*SWmOJ&] � � � �^Êb��]	;q?ÐºËf4UVUWf>�i?pjN9@D�m	g Ò `«
Y] ì ]c�IX(g î `Ô
 c ì ]c�2X�;>�@�&?OH�;�UVD�;��@��mOGI;>�@?FU�;�mODÐ 
�V Z � ì ��Êb��]q]4]c�i?Ff�mnJ@;>miS£º�SVmI?B± f4SV�[m2?*;�GODngmÑ Ò ì�í�í�ípì gmÑî � Ã XvmnJvD��g Ñ Ò `_
¨� ì Z ��Êb��]c� ì g Ñî � Ã `_
Y¬ ì Z còac��Êò��]q]4]c� í
F«bD�D¥ú�SV�vjk�8ºËfqG�mnJvS�?iH�fq�È?~mOG M H�mnSVfq��j�� z º(�ÉD�mnJvD��NUWD�mag�ý9`ÕgmÑý � Ò X<� Ñ O Ñ V Z �qX<�BD�D0;q?~SWUVP?FD�D8mOJ@;�m*mOJvD�?~D0¾ M D��@H�Dng Ò X!g Ã ì�í�í�í�ì g î ?n;>mOS�?ÎÊ@D0?*;>UVUkmnJvD�H�fq�È�,SVmnSVfq�È?÷ºËfqG Ð 
¢V ì ���2j

z

zk

2

z

k-1z
1

ú­SV� M GOD^�qeB�(f4�@?~mnG M HpmOSVf4�Nf�º(±@fqSV�[m2?�g Òpì g Ãpì�í�í�ípì g�î>j
|�D÷��f>��±vGnf[H�D�D���mOf*±�GOf�²bD(6BJvD�f4GOD�dÜ¬,jW�qj z m�? M"X H�D�?%mnfiH�fq�È?~mOG M H�m�;*?FD�¾ M D��@H�D(û Ò ì�í�í�í�ì ûÈü?n;>mOS�?ÎºËP[SV�v�^mOJ�D^H�fq�@�[SVmOSWfq�@?*f>ºÉmnJvS�?*mOJvD�fqGOD�d ºËf4G8Áq`Üö�Ã�jÐ9@D�meg Ò ì�í�í�í�ì g�ü¥=@D¥mOJvD ?~D�¾ M D��@HpDf�º*±@fqSW�,mI? Ð 
YÁ ì �jÊò��]4]c�°H�fq�È?~mOG M H�mnD���;�=@f>²bDòj�|�D¥��f>� GOD�;�GOGI;>�v�4D�mnJvD�dØSW�,mnfgmOJ�D^?~D�¾ M D��@HpD
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ú­SW� M GnD��,eyÖTS�;>dgf4�@��H�fq�,ÊÈ� M GI;>mOSWfq��ºËfqG°ÁÅ`Ü��®[X M ?~D��gmOf��,D�ÊÈ�vD8mOJvD8?FD�¾ M D��@H�D�û Ò ì�í�í�ípì û Ò�× j
û Ò2ì�í�í�í�ì û ü jÉ6Óf��,fgmnJvS�?pXv�BD8�*GOSWmOD8mOJvD8� M d^= D�G2?T� ì � ì�í�í�í�ì Á	SV�[mOf^;¥GOD�� M U�;>G°�,S�;�dgfq�@�g�*SWmOJ�¥fq�&mOfq±�X���;>�@�&¬R=@D���D�;>mnJ}SVm	
ËSV��mOJ@;�m8fqG2�[D�G�X�;>UVmnJvf M �qJ×;��,P	f4G2�,D�GnSV�v��f�º*mOJ�S�?�fqG�fqmOJ�D�G
Gnf>�i?i�Bf M U��	�,f8� M ?~m8;4?Ð�ÉD�UVU��2Xvc�Xk�,Xk;��@��®�=@D��vD�;�mOJ	mOJ�D�d	X@;>�È��?Ffgfq�kX M �,mnSVU��BD��qD�m8Á�SV�
mnJvD¥=@fqmOmnfqd GOf��8j\
F«bD�D^ú­SW�vj<�ÛºËfqG�ÁÏ`ñ��®,j��ùCED�;4�NmOJvD�±@fqSV�[m2?�UWD�ºËmTmnfgGOSW�qJ[m�X%GnD�;q�[SV�v�gmnJvD
H�f4U M d��@?ÀºËGnfqdÌmOf4±	mOf^= f4mOmnfqd ºËfqG�mnJvD�H�fqU M dg�gJ�D�;q�,D0�Õ=[P���;>�È�N;>UWU­mnJvD�H�fqU M dg�@?Bmnf�mnJvD
UWD�ºËm(f>º�mOJ@;�m*fq�vDbX�;>�@�gGnD�;q�,SW�v��mnJvD�H�fqU M dg�@?�mnf�mOJ�D�GOSW�qJ[mBf>º�mOJ�D8H�D��[mOGI;>U@fq�vD�ºËGnfqd�= f4mOmnfqd
mnf�mnfq±kj(úvfqGimOJ�D�H�;q?~D�Á
`ê��®ÛSWUVU M ?~mOGI;>mnD���SV��ú­SW�vj��,X@�BD�f4=vm2;�SV�NmnJvD8fqGI�,D�GOSW�v�

_ ì c ì �q� ì � ì � ì �pc ì � ì � ì ��� ì ��® ì ��� ì a ì ¬ ì ��¬ ì ® ì ��] í 
¨¬,jV�^�
z �¥�qD��vD�G2;�UYXbS£º<mnJvDi?~D�¾ M D��ÈH�D*S�?(Ø Ò ì�í�í�í�ì Ø0ü�Xq�BD°�,D�ÊÈ�vDag�ý�`Åû!ÙÒÚ�ºËfqGi� Ñ O Ñ Á­j�
YúvfqGÉÁ
`ê��®[X�ÉD�JÈ;0²bDQg Ò `Âû!Û�XÜg Ã `Åû½Í�X!gEË�`Âû ÒFÒ Xv;��@�N?Ff�f4�vDbj��|�D��vf��ñUWfbfq�&;>m�±�GOf��OD�HpmOSVf4�@?�f�º*mnJvD�û,ý8fq�[mOfª;ÕUWSV�vD^mOJ@;�m�Gnfqm2;�mOD�?�H�f M �,mnD�G2H�UWf[HK�[�*S�?FDbX
;��@��?~m2;�GOmI?B±@;>GI;>UVUWD�U@mOf¥mnJvD8û,AF;��,S�?�j�|�DTÊÈG2?~m*D��v;�dgSV�vD�� M ?~mBmnJvfb?FD��,SVGnD�H�mOSWfq�@?­ºËf4G*�*JvS�H2J�mnJvD
±vGnf��OD�H�mnSVf4�@?Bf>º�mOJvDng�ýiSV��mOJ@;�m��,SWGOD�HpmOSVf4�gJ@;�²bD8mOJvD8f4G2�,D�GnSV�v�

g�ü ì g�ü � Ò ì�í�í�ípì g�ü �GÝ ì g Ý Â Ã ì g Ý Â Ë ì�í�í�í�ì g0ü �GÝ+� Ã ì g�ü �ÞÝ�� Ò ì g Ý Â Ò ì g Ý ì�í�í�í�ì g Ã ì g Ò í 
¨¬,jo�G�
6BJvD�fqGI�,D�GOSW�v�}f�º�mnJvDN±�GOf��OD�HpmOSVf4�@?¥f>º�mOJvD�û,ý^S�?Ûf4=vm2;�SV�vD��ÏºËGnfqd mOJvDª?O;>d�D	�,S�;>dgf4�@�}�BD
?Fm2;>GnmOD��N�*SWmOJkX<= M m8;�ºËmOD�G�SW�,mnD�G2H2J@;��v�qSW�v�gmOJ�D	ß­ÄÜ��D��[mOGOD�dgD8±@;>SWG2?Tf�ºB±@f4SV�[m2?�SV��mOJvD¥SW�vSVmnS�;>U
f4G2�,D�GnSV�v��j�úvfqG�D��v;�dg±vUWDbXKºËf4G(Á
`ê��®�;��@��ßv` ¬,Xb�BDÉSV�[mOD�GIHKJÈ;>�v�4D÷mnJvDB±È;>SVGI?­f>º<U�;>=@D�U�?y
~_ ì ��]G�2X
Ëc ì ®G�2X1
O�4� ì ��¬c�IX%;��@�q
¨� ì ¬G�BSW�ÕmnJvD��,S�;�dgfq�È��f>ºÉú�SV�vj@�[j�
~«bD�D�ú�SV�vj�¬ ºËf4G�;���SVUVU M ?~mnG2;�mOSVf4�kj��6BJvD¥SW�,mnD�G2H2J@;>���qD�?*SV�	mnJvD^�,S�;�dgfq�È�N;>UW�*;�P�?TSV�[²bfqUW²bD�±È;>SVGI?Tf>º�±@fqSV�[m2?iSV�	mOJ�D^?O;>d�D�GOf��
ËD��vHpD�±vm(�*JvD���;�mBmnJvD�D��@�^�BDiSV�[mOD�GIHKJ@;��v�qDi±@fqSW�,mI?÷SV�È?~S��[D�mOJvD°H�D��[mOGI;>U<H�f4U M dg��X>Ê@G2?Fm8�T�*SWmOJ
Á�XqmOJvD��^�Ð�*SWmOJ^Á Z cvXò;>�@�¥?Ff�f4���2j(QiD��@H�DÉ;>�^SV�ÈH�GOD�;4?~SW�v�8? M =@?~D�¾ M D��ÈH�DBf�ºk±vGnf��OD�H�mnSVfq�È?Ód M ?~m
dgf�²bD8mOf�mnJvD¥GOSW�qJ[m�f4G��,f��*��SW�	mOJvD^�,S�;>dgf4�@�%Xk;��@��?~f�J@;q?�;>m8dgfò?~m°öà` ÁkÒYÔFÃ�D�UWD�dgD��[m2?pj
«bSWdgSVU�;>GnUVPbX�;g�,D�H�GnD�;q?FSV�v�R? M =@?FD�¾ M D��@H�D�J@;q?�mnfgdgf�²bD8UVD�ºËmifqG M ±kX�;>�@�	?FfN;�U�?FfÕJÈ;q?�;�m�d�fb?~m
öÌD�UVD�d�D��,mI?�j
z mTGnD�d�;�SV�@?BmnfgH�f4�@?~S��,D�Gi±vGOf0�OD�H�mOSWfq�@?*SV�[mOD�GOdgD��[S�;>mnD�=@D�mF�BD�D��ÕmnJvfb?FD¥mOJ@;�mT�4SV²bD ;>GOGI;>�v�4D�A

dgD��,mI?Bf>º(mnJvD�ºËf4GOd¡
¨¬,jl�c�2j°QTf��BD�²bD�G�X,mnJvD�?FD�±vGnf��OD�H�mnSVfq�È?T�,S��<D�GEºËGnfqd mOJvfò?~D��4SV²bD���=,P�
¨¬,jo�G�
SW�	mOJvD^±@fb?~SWmOSWfq�vSW�v��f>º°;>m8dgfò?~m�mF�ÉfÕ±@f4SV�[m2?�j^QTD��@H�D¥;��,P	d�fq�vf4mOfq��S�H¥? M =@?~D�¾ M D��ÈH�D¥f>º�f M G
?FD�¾ M D��@H�D�JÈ;q?*UVD��v�4mOJ Ñ ö Ä×�p` ÁÓÒ¨ÔFÃ�Ä×�,j á�»yÖ
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ú­SW� M GnD�¬,eyÖTS�;>dgf4�@��H�fq�,ÊÈ� M GI;>mOSWfq��ºËfqG°ÁÅ` ��®^;>�@�3ß[`Â¬[j
â u*ã.ukä!u�âiè1u*¼

ó���õ�C�j L j { ;�D�G�;>�@� � j { GOf[H2�<XBZ�;�m M GI;>U°?~f4GOmOSW�v��f>²bD�G¥± D�GOd M m2;�mOSVf4�×?~±È;qH�D�?pX
$�xq��u@#yä(3bïA²k#1åGå=
O��aq®q�G�2Xk¬4�q�Eæbcv��],j

ó �>õ { j { f4UVUWfq=a�;4?�;>�@�q��j { GnSV�4J,mF�BD�UVUYX�6BJvD¥JvD�SW�qJ[mTf�º�;�G2;��@�,fqdÙ±È;>GOmnS�;�U­f4G2�,D�G�e
H�fq�ÈH�D��[mOG2;�mOSWfq��f>º(d�D�;q? M GODbXv"°¢v¢@#Ó"�²G²@+V#1ç�yO3b�>#�å\
n��aqa4�c�IX­��]q]qaEæ@��],���,j

ó ¬>õ�úBj�C8j�Ç¥j÷�(J M �v�vXB�i� M �vSVdgf[��;>UÉ? M =È?~D�¾ M D��@HpD�?�X r #aä(3bï¥�>#nè%u@wn3byp-R"£å�é
O��aq�q]G�2Xk�4®`_�æ[�`_0a,j
óôcqõ � j[»�G2�­¼fò?B;��@����jv«b½�D��bD�GnD�?�Xò5ÅH�fqd^=vSV�È;>mOf4GOS�;>UvmnJvD�fqGnD�d SW���4D�fqd�D�mOGnPbX1ä(3bï�§²�3>���V�Y��3Û$ùxq�©u@#�å\
n��aq¬4�c�IX%cb®4¬0A¨c,_�][j
ó �>õ�5�jÉúÈGnSVD�½�DbXE�i�ÅmnJvDNUWD��v�qmnJþf�º�mnJvDNUWfq�v�4D�?~m�dgfq�vf4mOf4�vD	? M =@?~D0¾ M D��@H�DNSW�Â;
G2;��@�,fqdÌ±@D�Gnd M mI;>mnSVfq��X "°¢v¢ #k"�²G²@+V#1ç�yO3b�>#(ên
O��aqa[�j�2X<¬q][�ëæ`¬q]q�[j

ó ®>õ�\vj L j­Q°;>dgdgD�G2?~U�D�PòX@5 ºËD�� ?~D�D0�,UVSW�v�b?�f>º�GOD�?FD�;>GIHKJ�XÓ±�±kj�¬>cb�Eæ[¬4a>c�SV�-ç*yn3��>#
¤��©u�s°wpyI1òw2+Vwp-�t<-4ïA²k#%$�xq��u@#%t@�¨xq�~#1ç�yO3b��#�X } �vSW²%j@�É;>UWS£ºËfqGn�vS�; � GnD�?O?pXk��a`_0�,j

óo_�õ�\vj AÎQ�j<ÇÐSWd	X �i�	mnJvD�UWfq�v�4D�?~miSV�@HpGOD�;4?~SV���g? M =@?~D0¾ M D��@H�D�?*f>ºÉG2;��@�,f4dØ±@D�GOd M A
m2;�mOSVf4�@?BA*;¥Hpfq�@H�D��,mnG2;>mnSVf4�ÕGnD�? M UVm�X r #0ä(3bï¥�>#aè%u@#%"£ìq¤n
O��aqaq®G�2X���cò�Ìæ@���q�[j

ó �>õ�\vj { jiÇ�G M ?F�4;>UYX L fq��fqmOf4�vS�H&? M =@?FD�¾ M D��@H�D0?�X�ç�yO3��>#i"°ï�wpy0#�$ùxq�©u@#�t 3>��#9í
O��aq�q¬G�2Xk�4®>c�AF�b_�cvj
ó a>õ { jbúBjb9@fq�ò;>��;>�@��9�j[5�jb«bJvD�±v±kX[5þ²4;>GOS�;>mnSVfq�È;>Uv±vGnfq=vUWD�d ºËf4G(G2;>�È�,fqd � f M �v�
m2;�=vUVD�; M �<X%"i)G��xb¢v��wn��$ùxq�©u@#�åv¤�
n��a`_4_m�IXk�q]4®Ìæ[�4�q�[j

ó£��]>õ�5�j L j%���[UVP[½��bfvX { j � fbf4�vD��kX<Q�jv|ÅS��,fqd	X@;��@�	Q�j%«@jv|ÅSWU£ºnX%�i�NmnJvD¥�[S�?~mnGOS�A
= M mnSVfq�	f�º(UVf4�v�qD0?~miSV�@H�GnD�;q?FSV�v��? M =@?~D�¾ M D��ÈH�D�?*SV�NGI;>�@�[fqdÌ±@D�GOd M m2;�mOSWfq�@?pXvSV�
±vGOD�±@;>GI;>mOSWfq�kj
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