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\7]�^`_badc�e9_gfihD^kj,lUmnjomUaqpdprhSlkj�c`j,]s^t^`_Sjvunwnu�x7yt_Sj�z{lkj,|�fi]b}�c`_Sz=m~_bz=m�aq^*e,f{]��%jo�bc`j�}
^`z@hSlkz=�{j[^`_bfi^�^`_Sj�l`jtj��Da�cZ^9c�]Szou[y��X�@��zNl��@���"x7e�zN|�hSpqj,^`jnhSlkz{�Spdj,|�c��S]Spdj�ckc��������	�
�(zNl`j�z=�{j,l�mnjUmUadpqp5cK_bz=m�_Sz=m�^`_bj*unwnu�x�yt_Sj�z{lkj,|�ad|�hSpdaqj�c�^`_gf=^U���r���X�s �¡£¢£¤�e,fi]b]Szi^
�%jvfihbhSl`z¥�Dad|�f=^`j�}��Sh�^`z�f��;f{e1^kz{l�z{��¦¨§oaq]©f{](¦5xª�Nj,l`^`j���«{l9fihS_(f{]b}�_Sz=m¬^`_Sa�cU�;fNe1^kz{l
e,f{]��%j(ad|"hbl`z=�Nj�}­^kz®¦°¯1±g§��B²�|�fi³Bad]S«´�gcKj�zi�@µ�¶fNcZ^9f{}¨· c�¸ µ�¶f{ck¹sº=f�»Xl`j�cK�Spq^	cK_bz=mUaq]S«
^`_gf=^�¼©fi|�z{l`^`ad½,j�}­��lkj,j��Sa¾^9c�cK�D¿	e,j	��z{l�f�À�pdz{«�¦�Á�Â�Ã�x��{j�l`aqÄbj�l�^`z´l`j�e�zN«{]Sad½,j�f{]B²����
p�fi]S«N�bfi«Nj{�

H�IÆÅÈÇÉQbR�Ê*Ë�ÊXY`ÌKY`Í{OSY`W5Ë�Ì`Ì7ÎÈÏ®Ð�Ñ£WbÒ°Ë�ÊÓÌZÑ¬ÇÉQSRtR�Ô1Í

yt_Sj	e,pdfNc`c@unwnuÕÀ;cK^kf{]b}Dad]S«���z{loÖ@lkz{�bf{�Sadpqa�cZ^kade�fipdpq²´×�_Sj�e9³=fi�Spdj�Ö@l`zBzi�;c9ÃXadco}Sj�Äb]Sj�}­f{c
f�e�z{|�|�z{]´«{j�]Sj,l9fipdaq½�f=^kaqzN](zi��^k_Sj�^Zmnz�e,pdfNc`c`j�cÓe�z{x;Ø��Ùf{]b}����	�¨y°z�c`j,jv^`_badcÓpdj�^@�bc
�Slkaqj,Úb²@l`j�e,f{pqp{^`_Sjn}Dj�Äb]ba¾^kaqzN]bc£z{�D^`_Sj�cKj[^ZmPzXe�p�f{ckcKj�crf{c°«{ad�{j�]oaq]"wP_gfihD^kj,l[ÂN���Ûpdf{]S«{�gfi«{j
Ü©�%j,pdz{]b«Nc¨^kzXe,zix;Ø��Ýaq�S^k_Sj,lkj[j,�Ba�cK^kc�fUlkf{]b}DzN|"ad½,j�}@hgzNpq²B]SzN|�adf{p{^kaq|�jPy°�Slkaq]b«*|�f{e9_Sad]Sj
ÞßcK�be9_�^`_gf=^

à©á Ü âãu[l`zN�r¸ Þäf{e,e,j,hD^9c à »r�
Â{�
àæåá Ü âãu[l`zN�r¸ Þäf{e,e,j,hD^9c à »�ç~Â¥è{éD�

ê*c`ad]S«�f�c`aq|�adpdf{l[]Sz{^kfi^`adz{]rë{^`_SjÓe�p�f{ckcr����e,fi]��%jX}Sj�Äb]Sj�}�^`zve�z{]gcKa�cZ^Pzi�rfipdpbp�fi]S«N�bfi«Nj�c
Ü���z{lUmU_bade9_�^`_Sj�l`joj,�DadcK^kcUf"h%z{pd²s]bz{|�adf{p5^`ad|�j�y£�Slkad]S«�|�fNe9_Sad]Sj�Þìc`�be9_�^`_bfi^

à©á Ü â!í�e�j�lK^ka¾Ä%e,f=^kjoîXc`�be9_�^`_bfi^XÞìfNe,e�j�hD^kcoÀ à Ákî,Ã1�
àæåá Ü â'ïÉe�j�lK^ka¾Ä%e,f=^kj�cUî@ÞðlkjZñZj�e1^kc�À à Ákî,Ã1�

\�^[a�c�j�f{c`aqpd²�c`j,j,]"^k_bf=^�^k_Sa�c[}Dj,Äb]Saq^`adz{]�a�c�j�òs�Sad�=fipdj,]s^�^`zo^k_Sj�zN]SjU«{ad�{j�]vad]�wP_bfihS^`j,l*Â�f{c
^`_bj@e,j,l`^`aqÄge,fi^`jÓî��bc`j�}�aq]�^`_Sj@fi�%z=�{j*}Sj�Äb]Saq^`adz{]�c`aq|�hSpd²	e�zNl`lkj�c`hgzN]b}Sc�^`zvf{]�fNe,e�j�hD^`ad]S«
e�zN|�hS�D^kfi^`adz{]�hbfi^`_�z{�%^k_Sj�]SzN]Dx7}Dj�^kj,lk|"ad]Sa�cZ^kadeUy°�Slkaq]b«o|�fNe9_Sad]Sj��bc`j�}�ad]�wP_bfihS^`j,l*Ât^`z
}Dj,Äb]Sj@^`_bj�e�p�f{ckc����	�
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óiô wP_bf{hD^`j�l ô ��u�lkzsz{��wP_Sj�e9³Baq]S«�fi]g}�õ*z{]Dx7��hbhSl`z¥�Dad|�fi�Sadpqaq^Z²

yt_SjXad}Dj�f�z{�%^k_Sj@e�p�f{ckc�unwnuæ]bz=m�a�c[^`zvf{pqpdz=möcKad|��Spq^kf{]Sj,zN�bc`pq²v^`_SjX�bc`j*zi�rl9fi]g}Dz{|�]Sj�c`c
fi]g}�]SzN]Dx7}Dj�^kj,lk|"ad]Sa�cK|÷À;z{ltj�òs�Sad�=fipdj,]s^`pd²��bc`j@zi��f"e�j�lK^ka¾Ä%e,f=^kj�Ã��Byt_bjÓ]bzi^`adz{]gcP_bj,lkjÓf{l`j
c`pqad«{_s^`pd²�}Da¾ø5j,lkj,]s^�ùb^k_Sjvy°�Slkaq]S«�|�fNe9_Saq]bj�mUaqpdp��gj"e,fipdpdj�}­ú=û�ü1ý þnû�ü�f{]b}�^`_Sj"e�j�lK^ka¾Äge�f=^kj�c
filkjoe,f{pqpdj�}	ÿ%ü��������1�
�Õú¥û,ü1ý þPû,ü���a�ctf�À;hSl`zN�bfi�baqpdadcK^`a�e�ÃPh%z{pd²B]Sz{|�a�fip%^`ad|�j@y°�Slkaq]b«v|�f{e9_baq]Sj@mUaq^`_�f{e�e�j�ckc[^`z
fi]�aq]bhS�D^ à fi]b}	f"cK^`lkaq]S«�		z{�£lkf{]b}DzN|��Sa¾^9c,��
b�SlK^k_Sj,lk|�z{lkj�^k_SjX�Nj,lka¾Ägj,ln_bf{ctf{e�e�j�c`c�^`z
f@hSlkzBzi�
���Badf@f{]"zNlkfNe�pdj{ë¥mU_Sa�e9_"^kfi³Nj�c�fNc�aq]Shb�D^�^`_bjUhgzscKaq^`adz{]"zi�%^`_SjUhbl`zBzi�%^`_bjU�{j,lkaqÄbj,l
mtfi]s^kcP^`z�òs�Sj,lk²�fi]b}�z{�D^khS�D^9cn^`_Sj@e�zNl`lkj�c`hgzN]b}Dad]S«��ba¾^Uzi�£^`_SjÓhSlkzsz{�������Xj,h%j,]b}Dad]S«�z{]
^`_bj�aq]bhS�D^ à ë{^`_SjUl9fi]g}Dz{| cK^`lkad]S«�	�f{]b}v^`_SjUhbl`zBzi����^`_SjU�Nj,lka¾Äbj�l��¬mUaqpdpSj�a¾^k_Sj,l[fNe,e,j,hD^
z{l�l`jKñZj�e1^�^`_Sj	ad]ShS�S^ à ���´j	lkj�òs�Sadlkj�^`_bfi^�^`_Sj��{j,lkaqÄbj,loa�c������������ �kÿ�!Æý ú=û,ë�aª� j{�dë£aq^�Äbl9cZ^
lkj�f{}bc*^k_Sj�ad]ShS�D^ à f{]b}©^k_Sj�lkf{]b}DzN|÷�Saq^kc�	¨ë£f{]b}©^k_Sj,]æ}Dj�e�a�}Dj�c@mU_bade9_®hgzscKaq^`adz{]gc@aq]
^`_bj*hSlkzBzi�"�(aq^Pmtfi]s^kc�^`z�òs�Sj�l`²N��#[c`h%j�e�a�fipdpd²�^k_SadcP|�j�f{]bc�^k_bf=^P^`_SjXhgzscKaq^`adz{]gc�aq^nòs�Sj,lkadj�c
}Dz´]Szi^�}Dj,h%j,]g}�z{]�^`_Sj�fi]bc`mPj�lkc�^`_Sj��{j�l`aqÄbj,lv«{z{^���lkz{|ãhSlkj,�BaqzN�bc�òs�Sj�l`adj�c����®j�mUaqpdp
}Dj�]Szi^kj@^`_Sjolkj�c`�Spq^tz{�$�	· cUe,z{|�hS�D^9f=^kaqzN]�zN] à ë�	�fi]b}%�­f{c&��À à Á�	bÁ��£Ã1�
�*c*mPj�mUaqpdp°c`j,jop�f=^kj,l�ëb�{j�l`aqÄbj�lkcUf{l`jo�Nj,lk²	hgz=mnj,l`���Sp°a¾��mnj�fipdpqz=m�^`_Sj�| ^`z��bc`j�h%z{pd²s]bzix
|�adf{pqpd²®|�f{]B²Él9fi]b}DzN|'�Saq^kcvfi]b}´^kz©|�fi³{j�h%z{pd²B]Sz{|�a�fipdpq²´|�fi]B²´òs�Sj�l`adj�c@^kzÉf�hSlkzBzi�Z�
yt_Sa�cnadcP^`_bjXlkj�fNcKzN]�mU_s²�mnj*ad]s^`lkzB}S�be�j*^ZmPzvhbfil9fi|�j�^kj,l9c�^k_bf=^tl`j�cZ^kl`a�e1^P^`_Sj@fi|�zN�S]s^Pzi�
l9fi]b}DzN|�]Sj�ckc�fi]b}"òs�Sj,lkaqj�c�fipdpqz=mnj�}o^`z@^`_bjn�Nj,lka¾Ägj,l��¥�*](À('DÀ�¦£Ã�Á�)DÀ�¦£Ã`Ã*�7ü`û+�*!Æü1ý-,.!7û��vú=û�ü1ý þnû�ü
a�cPf��{j,lkaqÄbj,l[^`_bfi^[��z{lnad]ShS�D^9cPz{�rpqj�]S«i^k_	¦(�bc`j�cnf=^n|"zscZ^0/'DÀ�¦£Ã[�21	À-'BÀ;¦£ÃKÃnl9fi]b}Sz{|Õ�Sa¾^9c
fi]g}�òs�Sj�l`adj�cUfi^U|"zscZ^3/)DÀ;¦£Ã[�21�À-)DÀ;¦£ÃKÃt�ba¾^9ct��l`zN|�^`_bjohSl`zBz{�����
yt_Sj�e�p�f{ckc*utwnu�À('DÀ�¦£Ã�Á�)DÀ;¦£ÃKÃ@e�zN]bc`adcK^kc*zi�Pf{pqp�pdf{]S«{�gfi«{j�c�Ü ��zNlXmU_bade9_(^k_Sj,lkj"j��DadcK^kcÓfi]
À('DÀ;¦£Ã1Á�)DÀ;¦£ÃKÃ7xªlkj�cK^`lkade�^`j�}��{j,lkaqÄbj,l&� c`�be9_�^k_bf=^

à©á Ü â í4�­c,�D^��bu�lkz{��5g¸ ��À à Á�	SÁ��£ÃP�7698:8�;=<�>U»%��Â{� À�,?�A@*ÿ�Bqû.!7û+�5û*�?�KÃ
àæåá Ü â ï��®u�lkz{� 5 ¸ �	À à Á�	bÁ��£Ã[�C6D8:8�;=<�>�»£ç�Â=èiéS� ÀE�.��F����A�5û*�?�KÃ

µ�j�l`jt^k_SjU]Sz{^kf=^kaqzN]"u[l`zN��5b¸HG.G.G »b|�j�f{]bc�^`_gf=^�^`_bjUhSl`zN�bfi�baqpda¾^Z²oa�c�^9fi³{j�]vz=�Nj,l�fipdpDl9fi]b}DzN|
cK^`lkaq]S«sc$	"^`_Sj*�{j,lkaqÄbj,l�|�f¥²�lkj�fN}¨ëiaª� jN�qëNz=�{j�l�fipdp�I=x9Â�x7cZ^kl`ad]S«sc°z{�¨pqj�]S«i^k_J/'SÀ;¦£Ã��21�À('DÀ;¦£ÃKÃ1�
�®j�j��B^kj,]b}®^k_Sj�}Dj,Äb]Saq^`adz{]�z{�Uutwnu¬^`zÉc`j�^9cLKÙfi]b}NM z{�n���b]be1^kaqzN]bc�ad]æ^`_bj	]bf=^k�Sl9fip
mtf¥²%ùSutwnu�À-K"Á?M�Ã��7OQP.R SUT V?R WPunwnu�À-'BÀ�X Ã�Á�)DÀ�X Ã`Ã1�
Y �B�BaqzN�bcKpd²{ëS^`_Sj"e�p�f{ckc�unwnuöa�c*f�e,z{|�|�z{](«{j�]Sj,l9fipdad½�f=^kaqzN]�z{��^`_Sj"e�p�f{ckcKj�cUe�zixÆØ�� fi]b}
���	ëbc`aq]ge�j@mPjo_gf¥�{j{ù

unwnu�À;hgzNpq²rÁ�INÃU� e,zixÆØ��
unwnu�ÀZISÁKh%z{pd²bÃ�� ���

µ�j�l`jvmPjv}Dj,]Sz{^`jv�s²�h%z{pd²�^`_Sj"cKj,^Xzi�[f{pqp°hgzNpq²B]SzN|�adf{pdc\[gc`aq|�adpdf{l`pd²�mPj��bcKjvhgzNpq²Bpdz{«���z{l
^`_bj�cKj,^�zi��f{pqp£hgzNpq²sx�pqzN«Nfilkaq^`_S|�a�e����S]ge1^`adz{]gcUj�^9ei�
yt_Sj@]bfi^`�Sl9fip¨òs�Sj�cK^`adz{]�]Sz=mÝa�c,ùSµ*z=mÝh%z=mPj�lK���Sp5a�cUf�À;hgzNpq²5ëDh%z{pd²SÃ�x�l`j�cZ^kl`a�e1^kj�}	�Nj,lka¾Ägj,l^]
�*cnmtf{ctc`_Sz=mU]	�B²`_tfi�bf{aÆë4
SzNlK^k]Sz=mÝfi]b}bar�S]g}	ad]ÉÂ�¹N¹ I	¸ _c
Qa£¹SÂ�»¨^`_Sa�cn�{j,lkaqÄbj,lnadcÓú=û�ü*d
h%z=mPj�lK���Spe[D]bf{|"j�pq²�^`_Sj�²	hSlkz=�{j�}�^`_gf=^
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ô � éD��u�lkz{�gfi�Sadpqa�cK^`a�e,fipdpd²	wP_bj�e9³=fi�Spdjou�lkzBzi�;c ó�f

unwnu�À;hgzNpq²rÁ`hgzNpq²SÃ��~�%gs���

yt_Sa�c�lkj�c`�Spq^[mnfNc:h`cke,f{pqj�}�}Dz=mU]�iofipd|�zNcK^Pf=^[^`_Sj*ckfi|�jU^kaq|�j�ad]b}Dj�hgj�]b}Dj�]N^kpq²��B²j_nf{�bfiaªë

SzNlK^k]Sz=moë�arj��Baq]�fi]b}(�B½�j,«Nj�}D²É¸ _c
Qa°�D¹bÂ1»£mU_Sz�hSlkz=�{j�}

���lköunwnu�À;hgzNpq²tpdz{«�¦�Á`hgzNpq²tpdz{«�¦£Ã

fi]g}��B²L
bj,ad«{j{ë mÓzNpd}SmnfNc`c`j,l�ëAarz=�cnf{c`½{ë=�Df=��l9fÓfi]b}��B½,j�«{j�}D²�¸ 
�m�a�o�¹bÂ1»SmU_Sz@hSlkz=�{j�}o^`_gf=^

���lköunwnu�À;pqzN«�¦3X�pdz{«�pdz{«�¦�Á`pqzN«�¦%X,pdz{«�pdz{«�¦£Ã��

yt_Sj´_s�b]N^���z{l	^k_Sj´c`|�fipdpqj�cZ^	hgfil9fi|�j�^kj,l9c���z{l�^`_SjÉe,pdfNc`c�unwnuÕ^k_bf=^�mPj�l`j©cK^`adpqp@fi�bpqj
^`zæe�fihD^k�Sl`j�fipdptzi�P��� mnfNc�zNhgj�]Sj�}r���Ù]gf=^`�blkf{pne,z{]=ñZj�e1^`�bl`j�mnfNcv^`_bfi^o��� j�òs�bfip�c
unwnu*À�pdz{«[¦�Á`pqzN«�¦£Ã�f{]b}æad]b}Dj�j�}¨ë�c`_Sz{l`^`pd²®fi� ^`j�l"�*l`zNlkf©f{]b}Û�Dfi��lkf�¸ �Ó�D¹Né¥»thbl`z=�Nj�}æfi]
j,�Nj,]�cZ^kl`zN]S«{j�ltl`j�cK�Spq^U^`_gf=^U�Slkz{³{jÓ^k_SjopqzN«�¦É�gfilkl`adj,ltad]�^k_Sjo]B�S|��%j,lUz{��òs�Sj�l`²��Sa¾^9c,ù

���"��utwnu�À�pdz{«�¦�Á`hgzNpq²npdz{«�pdz{«P¦£Ã1�

pN�bcZ^�c`z{|�jtmPj�j,³Dc�pdfi^`j�l�^`_SjU_B�S]s^�mnfNc��Sl`zN�S«{_s^�^`z�f{]�j,]g}v�B²��*l`zNlkfbëAar�S]b}rëi�(zi^Zmtfi]Saªë
�B�b}bfi]�f{]b}��B½�j,«{j�}D²�¸ �Da£�qo�¹sé�»%mU_bz�z{�D^9fiad]Sj�}"^k_Sj*�bp¾^kaq|�f=^kjÓf{]bc`mPj�l�aq]	^`_SjX]s�b|��%j,l
zi��òs�Sj,lkadj�ct]Sj�j�}Dj�}	^kz	e,fihS^`�SlkjU���	ù

r=sUt4u�vAt4wyx�z-{N|�rLs�t Ö�×vÖ9} r=s�t4u
vAt~w���z ��� � utwnu�À�pdz{«P¦�Á,Â¥Ã

�n^"ÄblkcK^"c`ad«{_s^�^k_Sadcva�cvfÉ�{j,lk²­cK�SlkhSlkadc`ad]S«©lkj�c`�Sp¾^�f{c�^`_Sj�]B�S|��%j,l"zi�*òs�Sj�l`adj�c�]Sj,j�}Dj�}
�B²®^`_Sj��{j,lkaqÄbj,l�a�c"f�,?�A���*!E�A�
!Æë°aq]b}Sj,h%j,]b}Dj�]s^"z{�U^`_Sj�aq]Shb�D^"c`aq½�j{�Qarj,^v�bc�^kf{³{j�fNc�fi]
j��Sf{|"hbpqj�^`_Sj�hSl`zN�Spdj,|��
�g���öfi]b}æe,z{]bc`a�}Dj,l�^`_Sj��bcK�gfipnmnf¥²É^`zÉhbl`z=�Nj�^`_bfi^"f��
�%���
ad]bcZ^9fi]be,j à adcockf=^kadcKÄgf{�SpqjNë¨]bfi|�j�pq²Éf�^kl`�D^k_æf{ckcKad«{]S|�j�]N^Ó^`z�^k_Sj��=filkadf{�Spqj�c,�5\��tmPj�f{l`jfipdpdz=mPj�}"^`zvòs�Sj�l`²�zN]Spq²�f�e,z{]bcK^kf{]s^P]B�S|��%j,lPzi�r^k_Sj*�=f{pq�Sj�cPfNc`c`ad«{]Sj�}"^`z�^k_SjÓ�¥f{l`a�fi�bpqj�c,ë
^`_bj,]	aq^Pa�c[ad|�hgzsc`c`ad�Spqj�^`zv}Sj�e�a�}DjXmUa¾^k_�e�zN]bcZ^9fi]s^[j�l`lkz{l�hSlkz{�gfi�Sadpqaq^Z²"mU_Sj�^k_Sj,l[^`_SjX«{ad�{j,]
�
�g���´ad]bcZ^9fi]be,joadc*c`fi^`a�cZÄgf{�Spdj{�byt_Sjolkj�fNcKzN]�mU_B²�^`_Sa�c*}DzBj�cU]Szi^*e,z{]s^`l9f{}Sade�^U^`_Sj�utwnu�x
yt_Sj�z{lkj,|÷a�c@^`_bj���z{pdpqz=mUad]S«b�¨yt_Sj�hbl`zBzi�;c@�gcKj�}É�B²(^k_Sj��{j�l`aqÄbj,l9c@filkj�]Szi^o^k_Sj�³Baq]b}´zi�
e�j�lK^ka¾Ä%e,f=^kj�c�^`_bfi^"filkj	�bc`�bf{pqpd²´�gcKj�}®��z{l�hbl`zN�Spqj�|�c�ad]É���	�U�*f=^`_bj,lvfNc�hSlkzBzi�;c�^`_Sj�l`j
mUadpqpr�%jo�bc`j�}�c`hgj�e�a�fip¨j,lklkz{lUe�zNl`lkj�e�^`ad]S«vj�]be�zD}Dad]S«sctzi��c`�be9_�e�j�lK^ka¾Äge�f=^kj�c��
yt_Sj�hbl`zBzi�%zi�5^`_bj�unwnu�x7yt_Sj�z{lkj,|�mUadpqpb�gj�«Naq�Nj,]"aq]�wP_gfihD^kj,l f �{yt_SjU|�fiad]�hbfil`^�aq]�^k_Sj
hSlkzBzi��adcn^kz	cK_Sz=m~^`_bfi^U^`_Sj�aq]be,pq�gcKadz{]�����k�utwnu�À�pdz{«�¦�Á�Â�Ãn_SzNpd}bc,�Syt_Sjoz{^`_Sj�lUaq]ge�pd�Dx
c`aqzN]�e�fi]�j�fNcKadpq²��%j�}Dj�l`ad�{j�}	��lkz{|È^`_SjÓ��z{pdpdz=mUaq]S«�c`pqad«{_s^kpq²	|�zNl`j@«{j�]Sj,l9fip¨cK^kfi^`j,|�j�]N^��
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\7]s^`j�l`j�cZ^kaq]S«Npq²Nëb^k_Sj,lkj�e,fi]É�gj�hSlkz=�{j�}(f�^`l9f{}Sj�ziøæ�%j�^Zmnj,j�]©^`_bjvl9fi]b}Sz{|�]Sj�ckc*f{]b}(^k_Sj
]B�S|��%j,l�zi��òs�Sj�l`adj�c	]Sj,j�}Dj�} �B²�^`_bj´unwnu�xª�Nj,lka¾Ägj,l	c`�be9_ö^`_bfi^�aq^kc�hgz=mnj,l�adc�fipdmnf¥²Dc
j��SfNe1^`pd²�c`�Saq^`j�}�^kz	e,fihS^`�SlkjÓ^`_Sj�e,pdfNc`c�����¸ mÓz{p�¹ f »��
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���Sû,ü`ûD'DÀ�¦£Ã[�C �pdz{«[¦bªJ¦KÀ;¦£ÃL�A���=)DÀ;¦£Ã[�«¡°é�¬ �H��� �

�*c�^`_bj	j��B^`lkj,|�j�e�f{c`j�c@^k_Sa�c�hSlkz{h%zNc`a¾^kaqzN]æcK_Sz=m�c*���'�Èunwnu*À�pdz{«�¦�Á�Â�Ãof{]b}(��� �
unwnu*À-ISÁ`hgzNpq²bÃ��

H�IZ­ÈÇæÏ®Ç Ë�MXT£®~R[M^¯�°«±D±*QSR�²�Y�³ÕË�ÊXYKÌ`Y7OiÎ

yt_Sj	lkj�fNcKzN]´mU_B²É^`_Sj�utwnu�x7yt_Sj,zNl`j�|÷e,f{�bcKj�}­f(cKj�]bc`fi^`adz{]®adcv}D�Sj�^kz©a¾^9c�e�pdzNc`j	e�zN]Dx
]Sj�e1^`adz{]�^`z"^k_SjocKj�j,|�aq]b«{pd²��S]Slkj,p�f=^`j�}�f{l`j�f�z{��fihbhSl`z¥�Dad|�f=^`adz{]�fipd«{z{lkaq^`_S|�c��syt_Sa�cUe�zN]Dx
]Sj�e1^`adz{]�mtf{c�ÄblkcK^�}Dadcke�z=�Nj,lkj�}­�B²N
Sj�aq«Nj{ë�mÓzNpd}Dmtf{ckc`j,l�ë�arz=�cnfNcK½Në��Dfi��lkf®fi]b}��B½,j�«{j�}D²
¸ 
�m�a�o�¹bÂ1»°mU_bz"zN�bc`j,lk�{j�}�^`_gf=^�aq�°^k_Sj�hSlkz{�Spdj,| �æ�r���X�s �¡°¢r¤�e,fi]��%j�fihShbl`z¥�Dad|�fi^`j�}
�Sh�^`z­fÉe,z{]bcK^kf{]N^"�;f{e�^`zNl�^k_Sj,]�unwnu�À-'BÀ;¦£Ã1Á�)DÀ�¦£ÃKÃqk´�Óyt\Z�q#*Àªé ��� P �H��� o V �H���-� XNhgzNpq²bÃ��
yt_Sa�c*zN�bc`j,lk�¥fi^`adz{]�mtf{cU^k_Sj�|�f{aq]©|�z{^`ad�¥fi^`adz{](��zNl*hSlkz=�Baq]b«����µk~utwnu�À�pdz{«�¦�Á`pqzN«�¦£Ã
fi]g}æ^`_B�bc"c`_Sz=mUaq]b«©^`_gf=^v]bz®e,z{]bcK^kf{]N^��;f{e1^kz{l�fihShbl`z¥�Dad|�fi^`adz{]�f{pq«Nz{lka¾^k_S|'��zNl����r�·¶
�X�s �¡£¢r¤�e�fi]�j��DadcK^�ëb�S]Spdj�ckcn�"�n�����
a£fi^`j�lXzN]rë%^`_Sj�e�zN]S]Sj�e1^`adz{]É�gj,^ZmPj�j,]´utwnu[cÓfi]b}©]Sz{]Dx7fihbhSl`z¥�Dad|�fi�Sadpqaq^Z²�_bf{cX�gj�j,]®j��Bx
^`j�]b}Dj�}�^`z�f�p�filk«{j@]B�S|��%j,l*zi��zi^k_Sj,l�zNhD^`ad|�aq½�f=^kaqzN]�hbl`zN�Spqj�|�c,�byt_bj�l`j�cK�bp¾^9cUz{�D^9fiad]Sj�}
ad] ^`_Sa�c�filkj�fæfilkjÉf{pqmtf¥²Dc�zi�o^k_Sj©^Z²Bh%j{ùtõ�z¸h`«{zBzD}�i­hgzNpq²B]SzN|�adf{p�^`ad|�j®f{hShSlkz¥�Daq|�f=x
^`adz{] f{pq«Nz{lka¾^k_S|-e,f{]�j,�DadcK^���z{lÉc`z{pd�Baq]S«�^`_bjæz{hD^kaq|�ad½�f=^kaqzN]
hSl`zN�Spdj,|�ëU�S]Spdj�ckc(cKzN|�j�x
^`_baq]S«��{j�l`²��S]Spdaq³Nj,pd²�_gfihSh%j,]bc��gµ*j,lkjo^`_bj�^`j�l`|¹h`�{j,lk²	�S]bpqad³{j�pq²�i�|�j�f{]bcU^k_bf=^X^`_Sjvj��Bx
a�cZ^kj,]be,jozi��c`�be9_�fi]�fihShbl`z¥�Dad|�fi^`adz{]�f{pq«Nz{lka¾^k_S|�mnz{�Sp�}�ad|�hSpd²��"�n����zNl����"�9º��o�
z{l����»k¼�Xyt\Z�½#*ÀÆé�¾�¿�À Á�À ¿�Â � ÃXz{l�c`aq|�adpdf{l�cZ^9f=^`j�|�j,]s^kc��ryt_Sj�hSlkj�e,adc`j"}Sj�Äb]Saq^`adz{]­z{�tf
hK«NzBzB}�i�f{hShSlkz¥�Daq|�f=^kaqzN]®f{pq«Nz{lka¾^k_S|÷_Sj�f¥�Baqpd²É}Dj�hgj�]b}Sc�zN]®^`_Sj	�b]b}Dj,lkpd²sad]S«(zNhD^`ad|�aq½�f=x
^`adz{]�hSlkz{�Spdj,|��4�Uz{�S«N_Spd²{ësz{hD^kaq|�ad½�f=^kaqzN]	hSlkz{�Spdj,|�cne,f{]	�gj@}Dad�Bad}Dj�}	ad]s^`z�^k_Slkj,j@e�p�f{ckcKj�c,ù
ÀZÂ¥Ã�u�lkz{�bpqj�|�c"��zNl	mU_Sa�e9_öhgzNpq²B]SzN|"a�fip�^`ad|"j´e�z{]gcZ^9fi]s^��;f{e�^`z{l	f{hShSlkz¥�Daq|�f=^kaqzN]�f{pq«Nzix
lka¾^k_S|�c(filkjÉ³B]Sz=mU]rët�S�D^�]Szöu[y��X��e,f{]~j��Da�cZ^��U�*c�fi]�j��Sfi|�hSpdj´mnj®mUaqpdp�cK_bz=m aq]
�Bj�e1^`adz{] ô � ô ^k_bf=^X���r���
�g����_gf{cn]Sz�u[y��X��fi]b}	^`_Sj�l`j,��z{lkj*]Sz"hSlkz{�Spdj,|�ad]��o��� _gf{c
fou[y��X���S]Spdj�ckc��"�n�����bÀªé{Ã�u�lkz{�Spdj,|�c�^k_bf=^�e,f{]��gj�f{hShSlkz¥�Bad|�f=^kj�}��bhv^kzofÓ�;f{e1^kz{l�zi�
î ¯ X pdz{«�¦	�b�D^�]SzÓhgzNpq²B]SzN|"a�fips^kaq|�jUfipd«{zNl`aq^`_S|�e�fi]"f{e9_Sadj,�Njnf{]vfihbhSl`z¥�Dad|�f=^`adz{]�lkfi^`adz*zi�
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î+Ä©X9pqzN«�¦�ës��z{lUe�j�lK^9fiad]�e,z{]bcK^kf{]N^9cPî ¯ ¢�î+Ä{�D\7](wP_gfihD^kj,l@Â\I�mPjÓmUaqpdprc`j,jX^`_bfi^P^k_Sj@hSl`zN�Dxpdj,|Å�%¤��°�9Æ�Ç�¤�È­a�cXf{]Éj��Sf{|"hbpqj���z{l@cK�be9_´fi]©zNhD^`ad|�aq½�f=^`adz{]ÉhSl`zN�Spdj,|���ÀZÃNÃXu�lkz{�Spdj,|�c
mU_SzscKj"cKzNpq�D^kaqzN](adcXzi�[c`ad½,jj1�À�¦£Ã��S�D^Ó^`_bfi^Óe�fi]S]Sz{^X�%jvf{hShSlkz¥�Bad|�f=^kj�}��Sh©^kz�f��;fNe1^kz{l
zi��¦¨§	��z{l�e�j,l`^kf{aq]�e,z{]bcK^kf{]s^kc:ÉD�Q
bf{|"zN�bcvj��Sfi|�hSpdj�c�aq]Û^`_Sa�cve,pdfNc`cvfilkj��æ�£���X�N �¡°¢r¤
fi]g}��DÊ"È�Æ�Ë*���5 (Ì�Í"¢"Ë�Î%¤�È��~�´jXmUaqpdp%hSl`z=�NjUaq]��Bj�e�^`adz{] ô � ó ^k_bf=^n]Sz�h%z{pd²s]bz{|�adf{pS^kaq|�j
fihbhSl`z¥�Dad|�f=^`adz{]�fipd«{z{lkaq^`_S| ��zNl����r���X�s �¡£¢£¤�e�fi]�_gf¥�{j@f�h%j,l`��z{lk|�fi]be,j*«{�gfil9fi]s^`j�j*zi�
¦¨§X��z{l�f�e�j�lK^9fiad]ÏÉDëD�S]bpqj�c`cn�"�n���	�

SzNl�|�zNl`j(^k_bfi]~^ZmPj�]s^Z²�²Nj�fil9c�]Sz�]Sz{]SxÆ^kl`ad�Badf{p*pdz=mPj�l��%z{�S]b}bc	��zNl�^k_Sj®f{hShSlkz¥�Daq|�f=x
^`adz{]´«{�bf{lkf{]s^`j,joz{�[fi]B²�zi��^`_bj"f{�gz=�Njo|"j�]s^`adz{]Sj�}©hSlkz{�Spdj,|�c*mnfNc�³B]Sz=mU]r�%yt_Sj"utwnu�x
yt_Sj�z{lkj,| ]Sz=mÙ«Nf¥�Nj�c`�be9_öl`j�cK�bp¾^9c"��z{l	f­mU_SzNpqj��S�S]ge9_�z{�ÓzNhD^`ad|�aq½�f=^kaqzN]�hSlkz{�bpqj�|�c��
_n�D^*^k_Sa�c*a�c*]bzi^�^k_Sj�zN]Spq²�e�zN]bc`j�òs�Sj,]ge�j�c`j�^Óziø´�B²�^`_Sj"unwnu lkj�c`�Spq^��5�BzBz{]Éfi� ^`j,lX«{j,^Kx
^`ad]S«É^`_Sj�ÄblkcK^�]SzN]Dxª^`lkaq�Ba�fip[]bz{]Dx7fihShbl`z¥�Dad|�f{�Sadpqaq^Z²©lkj�c`�Sp¾^9c�h%j,zNhSpqj�cZ^9fil`^`j�}®^`z(^kaq«N_N^kj,]
^`_bj�«Nf{h"�%j�^Zmnj,j�]"^`_Sj��%j�cK^[³B]Sz=mU]�fihbhSl`z¥�Dad|�f=^`adz{]��;f{e�^`z{l9c�fNe9_Saqj��=fi�Spdjtaq]�h%z{pd²B]Sz{|�a�fip
^`ad|�j�fi]b}É^`_Sj"pdz=mPj�lX�%z{�S]g}Sc@z{�D^9fiad]Sj�}É�B²(�bcKad]S«�^`_Sj�utwnu�x7yt_Sj,zNl`j�|��5�B�SlkhSlkadc`aq]b«{pd²{ë
^`_badc�e9_bfipdpdj,]S«Nj(]Szi^�z{]Spd²�pdj�} ^`z�ad|�hSl`z=�Nj,|�j,]s^9c�z{]ö^k_Sj	ñZ�bcK^�zN�D^kf{aq]bj�}ö]Sj�m pqz=mnj,l
�%z{�S]b}bc,ë%�S�D^ofip�cKz	��z{lXc`j,�Nj,l9fip£e,pdfNc`c`a�e,fip°z{hD^kaq|�ad½�fi^`adz{](hSlkz{�Spdj,|�c�ëg�%j�^`^`j�lXh%z{pd²B]Sz{|�a�fip
^`ad|�j"f{hShSlkz¥�Daq|�f=^kaqzN](fipd«{z{lkaq^`_S|�c�_gf¥�{j��%j,j�](��z{�S]g}¨�%�Xc@fi](j��Sf{|"hbpqjjmÓzsj�|�fi]bcXfi]b}
� adpqpdadf{|�cKzN]�¸ m9�Ý¹ ô f=»Óad|�hSl`z=�Nj�}ö^k_Sj®pqzN]S«�³B]Sz=mU] ^kl`ad�Badf{p@é=x�f{hShSlkz¥�Bad|�f=^kaqzN]öf{pq«Nzix
lka¾^k_S| ��z{lv���r���X¢·�æ^`z(fi]�Â{�dÂ\Ã{¹ix�f{hShSlkz¥�Daq|�f=^kaqzN](fipd«{z{lkaq^`_S| ��zNlX^k_Sa�c@hSl`zN�Spdj,|��5\7]Dx
^`j�l`j�cZ^kaq]b«{pd²{ë¨^k_Sj	]Sj�m f{hShSlkz¥�Daq|�f=^kaqzN]®f{pq«Nz{lka¾^k_S|�co}Dz(]Sz{^�l`j�pq²´z{]®^`_bj�unwnu
lkj�c`�Spq^��
yt_Sj�utwnu�x7yt_Sj,zNl`j�| fi]b}�aq^kcXe�z{]gcKj�òN�bj,]be,j�cn��z{l*]Sz{]Dx7fihbhSl`z¥�Dad|�fi�Sadpqaq^Z²�lkj�c`�Sp¾^9cUl9f=^`_bj,l
���S]be�^`adz{]Sj�}�f{c�f@]bj,möcZ^kl`zN]S«@|"z{^`ad�=f=^`adz{]"^kz@^`lk²�^`zoad|�hSlkz=�{jn^`_Sj*�gj�cZ^[³B]Sz=mU]�fihbhSl`z¥�Bx
ad|�fi^`adz{](fipd«{zNl`aq^`_b|�cn³B]Sz=mU]�cKz"�;f{l��

SzNl�aq|�hSlkz=�Baq]S«´^`_bj�pdz=mnj,l"�gzN�S]b}Sc"��zNl"]bz{]Dx7fihShbl`z¥�Dad|�f{�Sadpqaq^Z²­l`j�cK�Spq^kc"�B²��bc`ad]S«É^k_Sj
unwnu�x�yt_bj,z{lkj,| aq^t^`�Slk]bctz{�S^n^k_bf=^UzN]SjX_gf{cP^`z�lkj�}D�be,j*^k_Sj�e�zN]bcK^kfi]s^9c[ad]B�{z{pd�{j�}	ad]�^k_Sj
1oxÆ^kj,lk|�c"z{�*^`_bj�]B�S|v�gj�l�zi�*l9fi]b}Sz{|ã�Saq^kc�fi]g}Ûòs�Sj,lk²æ�Saq^kcv^`_bj��Nj,lka¾Ägj,l"|�f{³{j�c��bc`j
zi�Zë5mU_Sadpdjvf=^X^`_Sj�ckfi|�jo^`ad|�j�^k_Sj"hSl`zN�bfi�baqpda¾^Z²�zi�[fNe,e,j,hD^kaq]S«�mUl`zN]S«�ad]ShS�D^9cX_gf{c*^`z��%j
pdz=mPj�l`j�}¨�
\7]´^`_Sj	}Dj,Äb]Saq^`adz{]®zi�P^`_Sj�e�p�f{ckc@unwnu�mPj"lkj�òs�Sadl`j�}(^`_bj"�Nj,lka¾Ägj,lÓ^`z�f{e�e�j,hS^@mUlkz{]b«�ad]Dx
hS�D^9c�mUaq^`_(j�l`lkz{lthSlkz{�bf{�Sadpqaq^Z²	zi��fi^�|"zscZ^�ÂAÐiéS�Sµ�z=mnj,�{j�l�ës^k_Sadc*]B�S|��%j,l�ÂAÐiéva�c�e9_SzNc`j,]
filk�Saq^`l9filkaqpd²5ù=�B²�lkj,h%j�f=^kaq]b«@^`_SjU�Nj,lka¾Äge�f=^kaqzN]vhSlkzDe�j�c`c�foe,z{]bcK^kf{]s^�]B�S|v�gj�l�zi�5^kaq|�j�c�ë{ckf¥²
Ñ ^kaq|�j�c�ëg^`_Sj"j,lkl`zNl�hSlkz{�bf{�Sadpqaq^Z²�e�fi]©j�f{c`aqpd²��%jv}Sj�e�lkj�fNcKj�}�^`z®ÀZÂ¥è{é{Ã�Ò"mU_Saqpdjve9_gfi]S«Naq]S«
^`_bj*]B�S|��%j,l[zi�¨lkf{]b}DzN| �Saq^kcPfi]b}�òs�Sj�l`adj�c�|�fN}Dj��B²�^k_Sj��{j�l`aqÄbj�l��B²"foe,z{]bcK^kf{]N^��;fNe1^kz{l
z{]bpq²N�iyt_s�gc°aq�gmnjt}Dj�Äb]bjtutwnu § À�XdÁ.X Ã�f{c£^`_bjte,pdfNc`c�z{�bpdf{]S«{�gfi«{j�cr^k_bf=^�e�fi]��%jtl`j�e�zN«{]Sad½,j�}�B²�À�XqÁ\X Ã7xªlkj�cK^`lka�e1^`j�}��{j�l`aqÄbj,l9c�^`_gf=^P_gf¥�{j�fi]�j�l`lkz{l�hbl`zN�bfi�Sadpda¾^Z²vzi�rf=^[|�zscZ^ÓÉDëNmPj�zN�D^kf{aq]

unwnu�À;pqzN«[¦�Á,Â¥Ã��Ýutwnu ¯�Ô Ä À�pdz{«[¦�Á�Â�Ã��~unwnu § À;pqzN«[¦�Á,Â¥Ã ï©e,z{]bcK^kf{]s^kc©ÉL¢«IS�

� _SadpqjÉ^`_Sj´j,lkl`zNl	hSlkz{�bf{�Sadpqaq^Z²�e�fi] �%jÉlkj�}D�be,j�}�^kzÛfi]Ýf{l`�Saq^`l9filkadpq²�cK|�fipdpXe,z{]bcK^kf{]s^�ë
^`_bjv]B�S|v�gj�lXz{�Pòs�Sj,lkaqj�c�|�f{}Sjv�B²�^`_Sj�À�pdz{«[¦�Á,Â�Ã7xª�Nj,lka¾Ägj,l�|v�bcZ^@�%j"fi^Xpdj�f{cK^9Ãbë%fNc�^k_Sj
��z{pdpdz=mUaq]S«�l`j�cK�Spq^nc`_Sz=m�c��gÀÆµ�j,lkj*mnj*�gcKj*^`_SjX]Szi^9f=^`adz{]�unwnu�À�GqÁ�)�Õ�Ö�'�×EÖ�ØX�ÙG Ã�^kz�j��DhSlkj�ckc
^`_gf=^�^k_Sj�e�zN]bcZ^9fi]s^�ad]v^k_Sj91oxÆ^kj,lk|���zNl�^`_SjU]B�S|v�gj�l�zi�¨òs�Sj,lkadj�c�a�cUÂ�Ã�� 
SzNl�^`_bj�f{}Sf{hD^`ad�{j
�{j�lkc`adz{]�z{�°^k_Sa�cUl`j�cK�bp¾^�c`j,j:#��Dj,l9e�a�c`j ô �qÂN� Ã
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ó Ú wP_bf{hD^`j�l ô ��u�lkzsz{��wP_Sj�e9³Baq]S«�fi]g}�õ*z{]Dx7��hbhSl`z¥�Dad|�fi�Sadpqaq^Z²

Ö vAu���u
���(���-u���x�zHx�z ï�É=¢�I unwnu § À;pqzN«�¦�Á�)�Õ�Ö�'�×�ÖAØ*��é{Ã��ö�

�nü������+� wPpdj�f{l`pd²��Ûk�unwnu § À�pdz{«[¦�Á�)�Õ�Ö�'�×EÖAØ"� éNÃ�^k_B�bc@mPj"z{]bpq²©_gf¥�{jv^`z�hSlkz=�{j�^k_Sjzi^k_Sj,lUad]be,pq�bc`adz{]r�
arj,^�ÜÝ�%j�f{]B²�p�fi]b«{�bf{«{j�ad]®utwnu § À�pdz{«[¦�Á�)�Õ�Ö\'�×EÖAØv�Õé{Ã*fi]b}Épqj,^ à �%j�fi]B²�aq]Shb�D^@��z{lmU_Sa�e9_�mPj@mtfi]s^t^`z	}Dj�e�a�}Dj@aq]�h%z{pd²s]bz{|�adf{p5^`ad|�jomU_Sj�^k_Sj,l à(á Ü�z{lt]Sz{^��

SzNl£j�f{e9_@zi�B^`_bjPé���� À ¿�Â ���5lkf{]b}DzN|�cK^`lkaq]S«sc¨mnj�]Sz=mæe,fi]oc`aq|v�Sp�f=^`j�^`_Sj*À;pqzN«[¦�Á�)�Õ�Ö�'�×EÖ�ØX�
é{Ã7xªlkj�cK^`lka�e1^`j�}��{j�l`aqÄbj,l*^`z�cKj�j�mU_Sa�e9_(^Zmnz	h%zNc`a¾^kaqzN]bc*aq^@mPzN�Spd}©_bf¥�{j�òs�Sj�l`adj�}(��l`zN|Ù^k_Sj
hSlkzBzi�%f{]b}o��zNl�mU_bf=^��=fipd�Sj�c�z{�S^`_bj�òN�bj,lkaqj�}��Saq^kc�^k_Sjt�{j,lkaqÄbj,l�mPzN�Sp�}�_bf¥�NjPfNe,e�j�hD^`j�}�^k_Sj
ad]ShS�D^��4
bz{l[^`_SjD×Æ^k_	l9fi]b}DzN|ÕcK^`lkad]S«=	.Ü£pqj,^cÝ*Ü ¯ f{]b}`Ý*Ü Ä �%j�^k_Sj�^Zmnz��Saq^kcnòs�Sj,lkaqj�}��B²�^k_Sj
�{j�l`aqÄbj�l�z{]�ad]ShS�D^ à fi]b}"l9fi]b}DzN|�cK^`lkaq]b«:	.ÜK�Nõ�z=mömPj�e�fi]�j��DhSlkj�ckc��B²vf0Þ��g���gxÆ��zNl`|v�Spdf
ad]É^k_Sj"^ZmPz��=filkadf{�Spqj�c:Ý*Ü ¯ f{]b}�Ý*Ü Ä mU_Sj,^`_Sj�lX^k_Sj��{j�l`aqÄbj,l@mnz{�Sp�}ÉfNe,e,j,hD^Ó^`_Sj�ad]ShS�D^ à �yt_SjX�{j,lkaqÄbj,l�mUadpqp5f{e�e�j�hD^�^`_SjXaq]bhS�D^ à a¾�£f{]b}�z{]Spd²"a¾�rfipdpS^k_Sj�Þ��g���gxÆ��zNl`|v�Spdf{jUz{�D^9fiad]Sj�}
ad]�^k_Sadctmtf¥²���lkz{| fipdp5^`_bjÓl9fi]g}Dz{|�cK^`lkaq]S«sc©	 Ü e,f{]��%j@ckf=^kadcKÄbj�}�c`aq|v�Spq^kfi]bj,z{�gcKpd²{�Dyt_B�bc
mnj�_gf¥�{j�l`j�}D�be�j�}æ^k_Sj(hSlkz{�Spdj,|!z{�Ó}Dj�e�a�}Daq]b«®mU_bj�^`_bj,l à�á Ü�^`z­fNÞ
�g���gxªhbl`zN�Spqj�|
mU_Sa�e9_(e,fi]��%j�cKzNpq�Nj�}�aq]�hgzNpq²B]SzN|�adf{p5^`ad|"jN�

yt_Sjv]s�b|��%j,l*z{�[òs�Sj,lkaqj�cU]Sj�j�}Dj�}(�B²�^k_Sj��Nj,lka¾Äbj�l�ad](^`_Sjvz{lkaq«Naq]gfiprhSlkzBzi��zi��^k_Sjvutwnu�x
yt_Sj�z{lkj,|~z{�S��lkz{l9fPj,^°fipª��a�c£f{�gzN�D^[Â\I ßi��yt_badc¨]B�S|v�gj�l£_bfNc¨�%j,j,]olkj�}S�be�j�}@aq]�fUc`j�òs�Sj�]be�j
zi�rhgfih%j,l9c��Sh�^kzo^`_bjXe��bl`lkj,]s^[lkj�e,z{l9}"}S�Sj�^kz0_nj,pdpdf{l`jNë�mÓz{p�}Dlkj,a�e9_	fi]b}	�D�b}Sfi]´¸ _^mo�D¹ f »
mU_SzohSlkz=�{j�}o^k_bf=^�ÂNÂtòs�Sj�l`adj�c�^kzÓ^`_SjUhSlkzBzi�¨cK�S¿�e,jn��z{l�^`_bjU�{j,lkaqÄbj,l�^kz@fNe9_Sadj,�{jUf{]vj�l`lkz{l
hSlkz{�bf{�Sadpqaq^Z²	zi�nÂ�Ð{éDù

�����~unwnu�À;pqzN«�¦�Á�)�Õ�Ö�'�×�ÖAØ*��Â{Â¥Ã

µ�z=mnj,�Nj,l�ë°fNc�mnj�c`_bfipdptcKj�j�p�f=^`j�l�ë£^`z®z{�D^9fiad]æ^`ad«{_s^"]Sz{]Dx7fihbhSl`z¥�Dad|�fi�Sadpqaq^Z²Élkj�c`�Spq^kc�Â{Â
òs�Sj,lkadj�c[f{l`jXcZ^kaqpdpb^kzBz�|��be9_£��#��Nj,]�aq�rz{]SjXe�z{�bpd}�hbl`zBzi�5^k_bf=^�^k_Slkj,jXòs�Sj�l`adj�c[cK�D¿	e,j{ëN^`_Sa�c
mnz{�Sp�}Û]bzi^��gj(cK^`lkz{]S«®j,]SzN�S«{_Û^`z®²Baqj�pd}Û^`_Sj(}Dj�cKadlkj�}�]bz{]Dx7fihShbl`z¥�Dad|�f{�Sadpqaq^Z²­l`j�cK�Spq^kc��
\�^�^k�Slk]Sj�}özN�D^	^`_gf=^�ad]bcK^`j�f{}özi��e,z{�S]s^`ad]S«­^k_SjÉ]B�S|v�gj�l�zi��òs�Sj�l`adj�c�]bj,j�}Sj�}ö�B²Û^k_Sj
�{j�l`aqÄbj�l�^`_Sj�lkad«{_s^�mnf¥²�z{�%|�j�f{c`�Sl`ad]S«Ó^`_bj*òs�Sj,lk²�e�zN|�hSpqj,�Da¾^Z²vadc�j,�DhSl`j�c`c`j�}vad]�c`z�e,f{pqpdj�}
�A@��=ü*!ªýHà�û?�Ó�9ü`û9û&á,ý¤!-�1���®jPmUadpqpB«Naq�Nj�^`_bjPhSlkj�e,adc`jP}Sj�Äb]Saq^`adz{]vzi�D^k_Sadc�]Sz{^`adz{]vaq]��Bj�e�^`adz{] ô � º
mU_Sj�l`jÓa¾^tmUadpqp5�%j�e�zN|�jXe�pdj�f{lPmU_B²�fi|�zNlK^kaq½�j�}���lkj,jÓ�Saq^kctfilkjU^`_bjXlkaq«N_s^Pmtf¥²v^kz�|�j�fNcK�bl`j
^`_bj�òs�Sj,lk²Ée�zN|�hSpqj,�Da¾^Z²´zi�Uf��Nj,lka¾Ägj,lomU_Sj�]®zN]Sj�a�coaq]s^kj,lkj�cK^`j�}®ad]­«{j�^`^`ad]S«�^`ad«{_s^�]SzN]Dx
fihbhSl`z¥�Dad|�fi�Sadpqaq^Z²©lkj�c`�Spq^kc��"� _Sadpqj�u[l`zNhgzscKaq^`adz{] ô � ô cK_bz=m�cÓ^`_bfi^vf=^�pdj�fNcZ^LÃ��Saq^kc�_bf¥�{j
^`z®�%j�òs�Sj�l`adj�}rë��b]Spqj�c`cv�"�n����ë�a¾^�mtf{c"cK_bz=mU]Ûad]�f®cKj�òN�bj,]be,j�z{�*hbfih%j,l9c�^`_bfi^"^k_Sj
]B�S|��%j,l"zi�*f{|�z{l`^`ad½,j�}´��lkj,j��Sa¾^9cvòs�Sj�l`adj�}­�B²®^`_bj��{j�l`aqÄbj�l�e,f{]�]Szi^"z{]Spd²®�gj�cK|�fipdpdj,l
^`_gfi]�éSëB�S�D^Uj,�Nj,]�f{l`�Saq^`l9filkadpq²�cK|�f{pqpª�Dyt_Sadcna�cnl`zN�S«{_Spd²"^`_SjÓlkj�c`�Sp¾^tzi��µ�¶f{cK^kfN}©¸ µ�¶f{ck¹sºif�»
^`_gf=^�mPj	|�j�]N^kaqzN]Sj�}�aq]æ^k_Sj�ad]s^`lkzD}D�be1^kaqzN]Ûfi]g}�fipdpqz=m�co^`zÉhbl`z=�Nj�^`_bfi^��æ�£���X�N �¡°¢r¤
e,f{]S]Sz{^t�%j�fihbhSl`z¥�Dad|�f=^`j�}��bh�^kz	f��;fNe1^kz{lUzi��¦°¯9±%§*��zNl�filk�Saq^`l9filkaqpd²	cK|�f{pqp�É�¢�Ib�
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ô � ô ��õ�zN]Dx7��hShSlkz¥�Daq|�f{�Saqpdaq^Z²�zi���@���"xKwPz{|�hSpdj�^kj@u[l`zN�Spdj,|�c ó ¹

H�I�Hâ®�R[Mc¯A°«±�±*QbR�²�Y�³ÕË�ÊXY`ÌKYZOiÎÕR[ÔÏã¸äbå¼¯NÏ´R�³l±XÌKÑ¨ODÑ�Ç´QSR�ÊÓÌZÑ�³ Í

��lkz{l9fSëAa£�S]b}¨ëi�(z{^Zmnf{]Saªë=�D�b}Sfi]�fi]g}v�B½�j,«{j�}D²	¸ ��a£�½o�¹Né�»S]bzi^�z{]Spd²ohSlkz=�{j�}@^`_Sj�utwnu�x
yt_Sj�z{lkj,|Õ�S�D^Uf=^[^k_SjXckfi|�j*^`ad|"j*^`_Sj�²�fip�cKz�hbl`z=�Nj�}�f{cnf�e�zN]bc`j�òs�Sj,]ge�jU^k_bf=^t]Sz��@����x
e�zN|�hSpqj,^`johSlkz{�bpqj�| _bf{cUf�uPy°�Ó�5�

r=sUt4u�vAt4wyx�z�æ"zqç ��Bqû+�?�P�bè����j§������@���é��,?��@�ÿ�Bqû+!7ûUÿ%ü���á+Bqû.@´���A�=��� �~ê9ë �

�nü������+�ì�®j�mUadpdp�c`_Sz=m�^`_bfi^*^`_bj�j��Da�cZ^kj,]be,j�zi��f	uPy°�Ó����z{lo�æ�r�U�
�g���´aq|�hSpdaqj�c����
���	�b�Bad]be�j��æ�£���
�g���(a�ct�@����x�e,z{|�hSpdj�^`j�À;c`j,j@yt_Sj�l`j�z{| Â{� Ã ÃsÃ�^k_Sadcthbl`z=�Nj�c�^k_SjÓ^`_Sj,x
z{lkj,|��
arj,^@Ü~�gj�fi]´filk�Sa¾^klkf{l`²�pdf{]S«{�gfi«{j���l`zN| ���Èf{]b}©pdj�^:� �%jv^`_Sj�À�pdz{«[¦�Á�Â�Ã7xªlkj�cK^`lkade�^`j�}
�{j�l`aqÄbj�lt��z{l�Ü�mU_SzNc`j@j��Da�cZ^kj,]be,jÓa�cU«N�bfil9fi]s^`j�j�}��B²�^`_Sj�utwnu�x7yt_Sj,zNl`j�|��

SzNlUfi]B²�aq]bhS�D^ à mPjÓmUadpqp¨�bc`jX^`_Sj@�{j�l`aqÄbj�l^��^`z�e,z{]bcK^`lk�be1^Uf��
�g���(ad]bcK^kfi]ge�j:í·î�cK�be9_
^`_gf=^`í·îÉa�c"c`fi^`a�cZÄgf{�Spdj�aq�Xfi]b}Ûz{]Spd²­a¾� à a�c"fi]�j�pqj�|"j�]s^"z{�XÜ����(z{lkj,z=�Nj,l�ëraq� à }DzBj�c]Sz{^��gj�pqzN]S«�^`z©Ü¬^k_Sj,]æf=^�|�zscZ^�c`z{|�j	e�zN]bcK^kfi]s^@��l9f{e1^kaqzN]­zi�n^`_Sj	e,pdf{�bcKj�c@aq]�í"î(e,fi]
c`aq|v�Sp¾^9fi]Sj�z{�bc`pd²(�gj�ckf=^`a�cKÄbj�}¨�¨yt_Sj�l`j,��z{lkj"f�u[y��X�©��z{l����r���
�g���æe,z{�Sp�}´�gj��bc`j�}©^`z
}Da�cZ^kaq]b«{�Sa�cK_É�gj,^ZmPj�j,]�^`_bj�c`jo^ZmPz	e�f{c`j�c�f{]b}�^`_bj�p�fi]S«N�bfi«Nj@Ü~e�z{�bpd}��%j�lkj�e�zN«{]Sad½,j�}�aq]
h%z{pd²s]bz{|�adf{p5^`ad|�j{ëSaª� jN�qëbmPjomnz{�Sp�}�_bf¥�{jX�������	�
�®jn]bz=m�}Dj�cke�lkaq�%jn_Sz=m­^`z@e�zN]bcZ^kl`�ge1^£^k_Sj��
�g����ad]bcK^kfi]ge�j©í î ��zNl�f*«{ad�{j�]�aq]bhS�D^ à �bcKad]S«^`_bjU�{j,lkaqÄbj,l$�����®jtaq]s^kj,lkhSl`j,^�^`_SjthSlkzBzi�%òs�Sj�l`adj�}��B²0�¬f{c�f@cKj�òN�bj,]be,j à ¯ Á à Ä Á à
ï Á.G\G.G=zi��Saq^kcUmU_bj,lkj*^k_Sj:×ª^`_��Sa¾^Uz{�£^`_bjohSl`zBz{�£adctlkj,hbl`j�cKj�]N^kj�}��s²�^k_Sjo�=filkadf{�Spdj à ÜK��
bz{l�fv«{ad�{j,]l9fi]b}DzN|'cK^`lkaq]S«3	®^`_bj��{j,lkaqÄbj,l=� mUadpqp[òs�Sj�l`²�)��ð1�ÀZÂ¥Ã@�Saq^kc@��lkz{| ^k_Sj�hSlkzBzi�PmU_bade9_
mnj(mUaqpdpX}Dj�]Szi^kj©f{cÏÝ+5 ¯ Á?Ý*5 Ä Á.G\G.G,Á?Ý*5 V �[\�^	mUadpqpÓf{e,e,j,hD^�^k_Sj©ad]ShS�D^ à ��z{l�^k_Sj(l9fi]b}DzN|cK^`lkaq]S«½	¨ë�aq�U^`_bj��Saq^kcjÝ*5 ¯ Á�Ý*5 Ä Á\G.G.G�Á�Ý*5 V _bf¥�Nj�^`_Sj�e�z{lklkj�e1^v�¥f{pq�bj�c��°yt_Sj�l`j,��z{lkj�mPj�e,fi]e�zN]bcK^`lk�be1^@fÏ)�x��g���®��z{lk|��Sp�f`ñU5	^k_bf=^oe�zN]s^kfiad]bcXf=^X|�zscZ^�é V e�p�fi�bc`j�cXcK�be9_©^`_bfi^�ñU5	a�c
ckf=^`a�cKÄgfi�Spdj"a¾�Pf{]b}©zN]Spd²�aq�[^k_Sj,lkj"j��DadcK^kcÓf�hSl`zBz{���Ûc`�be9_©^k_bf=^Ó^`_Sj"�{j�l`aqÄbj�l��Ùf{e�e�j,hS^kc
ad]ShS�D^ à z{]�l9fi]b}Sz{|!cZ^kl`ad]S«�	¨��yt_Sadcj)�x��g������z{lk|��Sp�f½ñU5®e,fi]Û�gj�^`l9fi]bcK��z{lk|�j�}æad]s^`z
fi]æj�òs�Saq�=f{pqj�]N^��
�g������z{lk|��Sp�féñ:ò5 e�zN]N^9fiad]Sad]S«©f=^�|�zscZ^0)0XNé V e�p�fi�bc`j�cvfi]b}­h%zNckcKad�Spd²
c`z{|�jv]bj,m��=filka�fi�Spdj�c����´j�}Dj�Äg]Sj`í î ^kz��%j"^`_Sj�e,z{]=ñZ�S]ge1^`adz{]´zi�Pf{pqp���zNl`|v�Spdf{j�ñ:ò5 ��z{l
fipdprh%zNckcKad�Spdj@lkf{]b}Dz{|ÙcZ^kl`ad]S«Nc©	¨�
\�� à adcof{]Éj,pdj,|�j�]N^�z{�nÜ~^`_Sj�]­�s²´}Dj�Äb]ba¾^kaqzN]´z{�nf�l`j�cZ^kl`a�e1^kj�}É�{j,lkaqÄbj,lÓ^`_bj,lkj"j,�DadcK^kcofhSlkzBzi�$��cK�ge9_�^`_bfi^9��f{e�e�j�hD^kc à ��z{lXj,�Nj,lk²�l9fi]b}DzN|ÙcK^`lkaq]b«�	¨�5yt_B�bc�^`_Sj���z{lk|��Sp�fÏí·î
a�c�c`fi^`a�cZÄ%fi�Spdj{�
\�� à a�ct]Szi^Ufi]�j,pdj,|�j�]N^tzi��Ü�^k_Sj,]���z{ltj��{j,lk²�hSlkzsz{���©^k_Sj@�{j�l`aqÄbj,l^��f{e,e,j,hD^9c à ��zNlUf=^|�zNcK^"Â=èié�z{�[fipdp�hgzsc`c`aq�bpqjvlkf{]b}Dz{| cK^`lkaq]S«sc�	¨�¨yt_Sa�cÓ|�j�fi]gc�^k_bf=^of=^Ó|"zscZ^"Â¥è{é�zi��^k_Sj
��z{lk|��bpdf{j`ñ:ò5 filkj	cKad|��Spq^kf{]Sj,zN�bc`pq²®c`fi^`a�cZÄgf{�Spdj{�°�Bad]be,j�j,�Nj,lk²�ñ:ò5 e�zN]bc`adcK^kcoz{��f=^v|�zscZ^
)=Xié V e,pdf{�bc`j�cÓmPj�«Nj�^@^`_bfi^�f=^opqj�f{cK^�f ¯Ä.ó V?ó Ä?ô ��l9f{e1^kaqzN]Éz{�[^`_bj	e�p�fi�bc`j�cÓzi�^í·î�filkjv]bzi^
ckf=^`a�cKÄgfi�Spdj{�
yt_Sj©j,�DadcK^`j�]be�j(z{�@fæuPy°�Ó����z{l����r���
�g���Ý^`_Sj�l`j,��z{lkj(mPzN�Sp�}�f{pqpdz=m ^kz�}Da�cZ^kaq]S«N�Sa�cK_
�%j�^Zmnj,j,]@^k_Sj�c`j�^Zmnz�e,fNcKj�crfi]g}Ó^`_B�bcraq^°mnz{�bpd}Ó�%j[h%zNckcKad�Spdj�^`z�lkj�e,z{«N]Saq½�j�j,�{j�l`²Xpdf{]S«{�gfi«{j
ad]���� ad]�h%z{pd²B]Sz{|�a�fip5^kaq|�j{�
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ºAI wP_bf{hD^`j�l ô ��u�lkzsz{��wP_Sj�e9³Baq]S«�fi]g}�õ*z{]Dx7��hbhSl`z¥�Dad|�fi�Sadpqaq^Z²


Slkz{|÷^`_Sa�c@hSlkzsz{�Pfi]g}(^`_bj@��� �Õutwnu�À�pdz{«[¦�Á�)�Õ�Ö\'�×EÖAØ"�ÙÂNÂ�Ã7xªlkj�c`�Spq^ÓcK^kf=^kj�}´aq]æ�Bj�e1x
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ckf=^`a�cKÄgfi�Spdj�ad]bcZ^9fi]be,j�c�f{]b}­�S]bckf=^kadcKÄgf{�Spqj�ad]bcK^kf{]be�j�c�filkj�^`l9fi]bcK��z{lk|�j�}´aq]s^kz©aq]gcZ^9fi]be,j�c
mU_Sj�l`jof=^�pdj�fNcZ^�f{]ÏÉ¥xª��lkfNe1^`adz{]�zi�°^`_Sj�e,pdf{�bc`j�cta�ct�S]bckf=^`a�cKÄgfi�Spdj{�
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ad]�^k_Sj@hSlkzsz{�£zi�°^`_Sjoutwnu�x7yt_Sj,zNl`j�|Õmnj@_bf¥�{j*^`_Sj@��zNpqpdz=mUad]S«�hSlkz{h%j,l`^Z²5ùB«{ad�{j,]�f"hSl`zBz{�
�©^k_bf=^Ua�ctf{e,e,j,hD^kj�}�mUa¾^k_�hSlkz{�gfi�Sadpqaq^Z²�pdf{l`«Nj,lP^`_bf{]	^k_SjocKzN�S]b}D]Sj�c`cPhSlkz{�bf{�Sadpqaq^Z²���z{lUfi]
ad]ShS�D^ à ë5zN]Sjve�fi]´e,z{]bcK^`lk�be�^Xad]Éh%z{pd²s]bz{|�adf{p£^kaq|�j�f	]Sj�m�hSlkzBzi�Ó�"ò°^`_bfi^Óa�c@f{e�e�j,hS^`j�}mUaq^`_�hSlkz{�bf{�Saqpdaq^Z²©ÂÓ��z{lUad]ShS�D^ à �
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,+BH��F4�,û*�0�����5À à ÃL�iü`ûL�1ý¤@0F�Bú!E�A�5û?�AF4�*Búd��.�A!ªý�� þ©� á.Bqû��� ¥iý ú=û+�����J�A�?�9ý ¥ ��@�û.��!c!����¨À à ÃL!(����!©�+��!Æý���þnû*�L@��=ükû�!¤���A� �A�­Â&ªüÉL�9ü�� ,.!ªý-�A�����L!¤�bû
,+BH��F4�,û*�������¨À à Ã0���%û�,?�A� ,?�A���*!ªü*F�,+!ný¤��ÿ���BúdA����@vý-��BU!ªý¤@�û��Ï�.�A!ªý��(�?d=ý¤�~¥é�A���1ý ¥ ��@�û+�
!
�+�=ü à �

H�I����%²^±*Ë�M*T*ÑrQbÍ�Ë�MXT OSÐ�Ñ��~Ë�QbTXM�Ñ£ÍBÍ�R�ÔÏ°«±�±XQSR�²UY�³ÕË°OSY`M���! #"%$'&�(� �) ¯+*
\7]�^`_Sa�c	c`j�e�^`adz{]�mPj(mUadpqp�c`_Sz=mÈ^`_bfi^�^`_Sj	���ox�_bfil9}D]Sj�c`c"z{�:ý:Æ�Î�þ��
�g���Ýf{pdc`z­_Sz{p�}Sc
��z{l@^k_Sj�cKh%j�e,adf{p�e,fNcKj"zi�^ý�Æ�Î
þ9�
�g���U�-Ý¥ë¨aª� j{�dë5��z{lL�
�g���gxª��z{lk|��Sp�fij"mU_Sj,lkj�j�fNe9_´e�p�fi�gcKj
e�zN]s^kfiad]bcÓj��SfNe1^`pd²�^`_Slkj,j"pda¾^kj,l9fip�cXf{]b}©j�f{e9_É�=f{l`a�fi�Spdjvf{hSh%j�fil9cÓf=^@|"zscZ^=Ý@^kaq|�j�c,�¨yt_Sa�c
lkj�c`�Sp¾^�mUadpdp¨�gjo�bc`j�}�ad]ÉwP_bfihD^kj,lXºvfi]g}(wP_gfihD^kj,loÂ\Ib�

SzNl�f(e�zN]bcK^kfi]s^ Ñ ë£f Ñ xªlkj,«N�Spdf{l"À;|��Spq^`aqxZÃ7«{l9fihb_�, � Àe��Á�;�Ã@a�c�e,f{pqpdj�}­fi]Ýû���ÿ������{û,üBë
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ºié wP_bf{hD^`j�l ô ��u�lkzsz{��wP_Sj�e9³Baq]S«�fi]g}�õ*z{]Dx7��hbhSl`z¥�Dad|�fi�Sadpqaq^Z²

_ À]EKÃtù � O ¦ E P O ¦G P G\RdÀ;¦3ªTEKÃ8R
¦�R�À`GµªTEKÃ8R

ckf=^`a�cKÄbj�c _ À`EKÃJ¢ _ À`E�a Â¥Ã1ëtcKzæ^k_Sj®|�fi�Daq|v�S| zi� _ ad] ^`_Sa�c�lkf{]S«{j(a�c�f=^K^9fiad]Sj�}~f=^E�� ÂN��
SzNl	¦°èAÃC¨bEq¨÷¦°è{éÉ^`_Sj©j,�DhSl`j�c`c`adz{]dc�e �H� ± V � e� c ± V � e l`j�f{e9_Sj�c�a¾^9c	|�f=�Dad|��S| ��z{lEX��¦°èAÃ�z{lfEX��¦°èiéS�¨õ�z=m f�cKad|�hSpdj�e,z{|�hS�D^9f=^kaqzN]´�bc`ad]S«��B^`adl`pdaq]b«b· cÓ��z{lk|��Sp�f�c`_Sz=m�c
^`_gf=^ � Ä À _ ÀZÂ�ÃQa _ À;¦°èAÃNÃga _ À�¦°è{é{ÃKÃ[^kj,]b}ScU^`z�½,j�l`z"��z{l ÑA9 f fi]b}�¦´«Nz{ad]S«v^`z�aq]SÄb]Saq^Z²{�
yt_Sj�l`j,��z{lkj[^k_Sj,lkjtj��DadcK^ Ñ x�l`j�«{�Sp�fil��Sadhbfil`^`aq^`jt«Nlkf{hS_bc�mUa¾^k_�¦��{j�lK^kade,j�c�z{]"j�fNe9_vc`ad}Sj�cK�be9_
^`_gf=^*j��{j,lk²�c`j�^DíÛ��lkz{| ^k_Sj�pdj�� ^Xc`a�}DjomUa¾^k_B/ íL/�¨ö¦°èiév_bfNc�f=^�pdj�fNcZ^�ÃBèiéh/ í�/s]Sj�aq«N_B�gzNlkc
z{]�^k_Sj�lkaq«N_s^Uc`a�}Dj{�%õ�z=moëSaq��mPjoa�}Dj,]s^ka¾��²��{j�lK^kade,j�cUmUaq^`_�^k_Sj�c`f{|�jo]s�b|��%j,l���lkz{|Ù�gz{^`_
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mUaq^`_~e,pdf{�bcKj�c`8 ¯ Á\G.G.G,Á�8 c f{]b}ö�=filkadf{�Spqj�c à ¯ Á.G\G.G,Á à � ëPmPj(lkj,hSp�f{e,j(j�fNe9_�z{�X^k_SjÉckf¥²Ñ ÜUzDe,e��bl`lkj,]be,j�cÓzi�P^`_Sj��=f{l`a�fi�Spdj à ÜU�B²©]bj,mÕ�¥f{l`a�fi�bpqj�c�j�Ü T ¯ Á.G.G\G,Ákj Ü T Òml fi]g}´e9_SzBzscKj�fi]j��Dhbf{]b}Dj�l@, Ü mUaq^`_#j Ü T ¯ Á.G\G.G,Ákj Ü T Ò l f{c°aq^kc��{j�lK^kade,j�c���õ*z=m�mPjtf{}b}o^`_bjne,pdf{�bcKj�cPÀ]j Ü T npo j Ü T q Ãfi]g}æÀ j Ü T n o�j Ü T qkÃUmU_Sj,]Sj��{j�l�j Ü T n"f{]b}rj Ü T q�filkjoe�zN]S]Sj�e�^`j�}��s²�fi](j�}D«{joad]:, Ü �
�´jve,fipdp
^`_badc@]Sj�m �
�%���­��z{lk|��Sp�f%ñ ò �£�Bad]be,jv^k_Sj�j��Dhbf{]b}Dj,l9cf, Ü _bf¥�{j"e�z{]gcZ^9fi]s^@}Sj,«{lkj,jNë5j�f{e9_
�=filkadf{�Spdj�ad]½ñ:ò�fihSh%j�f{lkc*z{]Spd²(f�e�zN]bcK^kfi]s^Ó]s�b|��%j,lÓzi��^`ad|�j�c��¨�(z{lkj,z=�Nj,l�ë�ñ:ò°cK^`adpdp�_gf{c
1�À`G(Ã�|�f{]s²æe,pdf{�bcKj�c,�U� _Sj�]Sj,�Nj,l"mPj�_bf¥�{j�f{]�fNc`c`aq«N]S|�j,]s^�^kzüñ:ònmnj�|�f¥²æf{ckcK�S|�j
^`_gf=^���z{l	f{pqpc×o^k_Sj��¥f{l`a�fi�bpqj�c�j Ü T ¯ Á\G.G\G,Ásj�Ü T Òml _bf¥�{j�^`_Sj(ckfi|�j��¥f{pq�bj{��\��*^k_Sa�c�mnfNc�]bzi^^`_bjve,fNcKjNëSmnj�cKad|�hSpd²�e,z{�Sp�}(e9_bfi]b«{jÓ^`_Sjv�=fipd�Sj�cUz{��j Ü T ¯ Á.G\G.G�Ákj Ü T Òml ^`z�^k_Sj��=fipd�Sj�z{��^k_Sj|�f=ñZzNl`aq^Z²�zi�°^`_Sj�cKj@�=filkadf{�Spdj�c��syt_Sa�ctmtf¥²{ëBmPj@|�f¥²�pdzszscKjÓ�Sh�^`z Ñ Ü�è{é�ckf=^kadcKÄbj�}�e�p�fi�bc`j�c�ë
�S�D^�fi^*^`_bj"ckfi|�j�^kaq|�j"mPjv«Nf{aq]Éfi^Ópdj�fNcZ^ Ñ Ü7èiéS�gyt_Sa�cX��z{pdpqz=m�c*��lkz{| ^`_Sjv�;f{e�^*^k_bf=^6,:Ü
a�cXf{](j��Dhbfi]g}Dj,l*f{]b}�^`_bj,lkj���z{lkj�j��{j,lk²�c`j�^�í�zi���{j�lK^kade,j�c�z{��cKad½,j�fi^*|�zNcK^ Ñ Ü�è{é�_bf{c*f=^
pdj�f{cK^�/ íL/{j�}D«{j�cnpqj�f¥�sad]S«va¾^���#[f{e9_�zi�r^k_Sj�c`j@j�}D«Nj�cn²Baqj�pd}bcnf{]��S]gc`fi^`a�cZÄbj�}�e,pdf{�bc`jX�%j���zNl`j
e9_bf{]S«{ad]S«	^k_Sj"�¥f{pq�bj�cÓzi��j�Ü T ¯ Á.G.G\G,Ákj Ü T Òml ^`z�^`_Sj"�=fipd�Sjvz{��^`_bj,adlÓ|�fiñZz{lka¾^Z²N�%yt_Sj�l`j,��z{lkjvfc`z{pd�D^`adz{]�^`z0ñ:ò5e�fi]��%jÓ�bcKj�}�^kzv}Dj,Äb]Sjof�c`z{pd�D^`adz{]	^`zjñ�fi]b}	�gz{^`_���z{lk|��Sp�fij�_gf¥�{j�^k_Sj
ckfi|�j@]s�b|��%j,l�z{�°�S]bckf=^kadcKÄgf{�Spqjoe,pdf{�bcKj�c,�
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ô � ó ��õ�zN]Dx7��hShSlkz¥�Daq|�f{�Saqpdaq^Z²�zi�[�æ�r���X�s �¡°¢r¤ ºAÃ

�nü������+�!�D�ShSh%zNc`j�^`_Sj�l`j�j,�DadcK^kcrf�hgzNpq²B]SzN|"a�fipi^`ad|"j*Â[a@¼PfihShbl`z¥�Dad|�fi^`adz{]Ófipd«{z{lkaq^`_S|~��z{l
�æ�£�"þ9�
�%���bx�����z{l�f{pqpr¼0¢�Ib��mÓaq�Nj,](fi]�ad]bcZ^9fi]be,jozi�$ý�Æ�Î
þ9�
�g���gx�Ý*c`�be9_�^`_bfi^�j,aq^`_Sj�l
fipdpge,pdf{�bc`j�c[f{l`j�ckf=^kadcKÄgf{�Spqj*z{l[fi^Ppdj�f{cK^Pf{]jÉ�xª��l9f{e1^kaqzN]�zi�5^`_SjÓe�p�fi�bc`j�c�adcP]Szi^nc`fi^`a�cZÄgf{�Spdj{ë
^`_badcPfipd«{z{lkaq^`_S|�mUa¾^k_	¼�ç�É{èSÀZÂ�ªjÉiÃ�e,z{�Sp�}��%j��bc`j�}v^`z�}Da�cK^`ad]S«{�Sa�c`_��gj,^ZmPj�j,]�^`_bj�c`jt^ZmPz
e,fNcKj�ctaq]�h%z{pd²B]Sz{|�a�fip5^`ad|�j{�byt_badctad|�hSpqadj�cU�"�n�����%j�e,f{�bc`jÓz{�Qa£j,|�|�f ô � ¹S�

H�I�vµ®�R[Mc¯A°«±�±*QbR�²�Y�³ÕË�ÊXY`ÌKYZOiÎÕR[Ô �! #"�wyxQz8{#|2}
�µ,.B ý]~.Fbû�ad]Éf�«Nlkf{hS_�adcXf	c`j�^*z{��hbfiadl`mUa�c`j�f{}¥ñKfNe�j,]s^*�Nj,l`^`a�e�j�c,�byt_bj�hSlkz{�Spdj,| �X�N �¡°¢r¤
a�c�}Dj�Äg]Sj�}�f{cn��zNpqpdz=m�c��
�X�s �¡£¢r¤
ÿ �U�.��ö���� t�� mÓaq�Nj,](f"«{l9fihS_�,�f{]b}�fi]�aq]s^kj,«{j�l Ñ�
	 t4�.���-u���� \Zct^`_bj,lkj@f�e,pqa�òs�Sjozi��cKad½,j 9«Ñ ad]D,l]
yt_Sj�e,z{lkl`j�cKh%z{]b}Saq]S«"z{hS^`ad|"ad½�fi^`adz{]�hSlkz{�Spdj,| a�c�e�fipdpqj�}����r���X�s �¡£¢r¤¨�
�æ�£���X�N �¡°¢r¤
ÿ �U�.��ö���� t�� mÓaq�Nj,]�f�«{l9fihS_�,
Ö vAuh�Qõ-t4w<� � _bf=^�a�cn^`_bj�cKad½,joz{��f"pdf{l`«Nj�cK^�e�pdadòs�Sj@ad]r, ]
� _Sadpqjva¾^XadcXf	e�p�f{ckcKa�e,f{p¨l`j�cK�bp¾^X}S�Sjo^`zA�ofilkh­¸ �ofil�ºié�»°^`_bfi^��X�s �¡£¢r¤�a�c[���ox7e�zN|�hSpqj,^`j
^`_bj,lkj®mtf{c�]Sz{^�f{]B² ]Sz{]Dx7fihbhSl`z¥�Dad|�fi�Sadpqaq^Z²öl`j�cK�bp¾^�³B]Sz=mU]Ý��zNl�^`_Sj­hSlkz{�Spdj,|����r�·¶
�X�s �¡£¢r¤"�bh�^`zo^k_Sj�²Nj�fil*Â�¹{¹bÂtmU_Sj,]`
bj,ad«{j{ë4mÓz{p�}Dmtf{ckcKj�l�ë a£z=�cnf{c`½{ë{�Dfi��lkfof{]b}	�B½,j�«{j�}D²
¸ 
�m�a�o�¹bÂ1»rz{�gcKj�l`�Nj�}�f"e�zN]S]Sj�e1^`adz{]��gj,^ZmPj�j,]�unwnuPcnf{]b}����r���X�s �¡£¢£¤5�Syt_Sj@z{]Spd²�lkj�x
c`�Sp¾^�³B]Sz=mU] pqzN]S«��%j���zNl`j(^k_Sa�c�a�c�^k_Sj©�;fNe1^�^k_bf=^(�æ�r���X�s �¡°¢r¤öa�c�f«�,û.B �?�7ý¤@�ÿ5ü��=ú�ý¤�~¥
hSlkz{�Spdj,|�ù
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�nü������+�ãyt_badc�l`j�cK�bp¾^���z{pdpqz=m�c�aq|�|�j�}Sadfi^`j,pd²���l`zN| ^`_Sj´�;f{e�^�^k_bf=^�^`_Sj®hSlkzB}S�be1^�zi�vf
«{l9fihb_r,ÕmUaq^`_(aq^kc`j,pq��À�lkj,hSp�f{e,joj�f{e9_��{j�lK^kj���zi��,��B²�f�e�zNhs²�zi��, fi]b}vñZz{ad]�^Zmnz	cK�be9_
e�zNhSadj�cÓe�z{|�hSpdj�^kj,pd²�aq��^k_Sjve,z{lkl`j�cKh%z{]b}Saq]S«��Nj,l`^`a�e�j�c�ad]',�filkj�f{}=ñKf{e�j�]s^9ÃU²Badj,p�}ScÓf�]Sj,m
«{l9fihb_y,:ò[mU_SzscKj�|�fi�Daq|v�S| e,pqa�òs�Sj�c`ad½,j	a�co^k_Sj�ckòs�bfilkj�zi�U^k_Sj�c`aq½�j	zi��f(|�fi�Bad|��b|
e�pda�òN�bj"ad]�,��ryt_s�gcÓf�î9x7fihbhSl`z¥�Dad|�f=^`adz{]©f{pq«Nz{lka¾^k_S| ��z{lF,:ò�e�fi]É�%j��bc`j�}É^`z�z{�D^9fiad]®f� îkx7fihShSlkz¥�Daq|�fi^`adz{]�f{pq«Nz{lka¾^k_S| ��z{l�,��
yt_Sa�c�cKj�p¾� x�aq|�hSlkz=�Baq]b«ÛhSlkz{h%j,l`^Z²�ad|�hSpdaqj�c�^`_bfi^�aq��^`_bj,lkj´j,�Ba�cK^kc �A�
dÉe�zN]bcZ^9fi]s^��;fNe1^kz{l
fihbhSl`z¥�Dad|�f=^`adz{]vfipd«{z{lkaq^`_S|¬��z{l[���r���X�s �¡£¢r¤o^`_Sj�]�^k_Sj,lkjtj,�Nj,]�j,�DadcK^kc�fÓu[y��X�@��zNl�^`_Sa�c
hSlkz{�Spdj,|��r�XcÓ^`_Sj��%j�cK^o³s]bz=mU]´fihbhSl`z¥�Dad|�f=^`adz{]®fipd«{zNl`aq^`_S| ��zNl��æ�r���X�s �¡°¢r¤É}S�Sj"^`z
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}DzBj�c£]Szi^°j��DadcK^r��zNl¨^`_Sa�c°hSl`zN�Spdj,|Ý��zNl£filk�Saq^`l9filkaqpd²*c`|�fipdpN¼Bë,�b]Spqj�c`cg���"�9ºo�o���\�®j[cK^kf{lK^
�B²®c`_Sz=mUad]S«�^`_gf=^v]bz©hgzNpq²B]SzN|�adf{p�^`ad|�j�e�zN]bcK^kfi]s^��;fNe1^kz{l�f{hShSlkz¥�Bad|�f=^kaqzN]®f{pq«Nz{lka¾^k_S|
��z{lX���r���X�s �¡£¢£¤�e�fi]�j��Da�cZ^��

Ö vAu���u
���(���-u���x�z-{��"zéç �
Bqû*�?���bè����j§����tÿ���BúdA����@vý-��B�!ªý¤@�ûD,?�A���*!�����!��+��,+!E�=ü��kÿNÿ%ü��\� �
ý¤@��A!ªý-�A� �AB ¥~�=ü1ý¤!(�4@Ù�+�=ü@�æ�r���X�s �¡°¢r¤N,?�A�´û��Ný��*!��
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�g����^`z��X�N �¡°¢r¤X^`zUhbl`z=�Nj°^k_Sa�c£lkj�c`�Spq^��

SzNlvf(«Naq�Nj,]��
�g���gxª��z{lk|��Sp�féñ mUa¾^k_Ûe�p�fi�gcKj�cL8 ¯ Á.G\G.G�Á�8 c f{]b}­�=filkadf{�Spdj�c à ¯ Á.G\G.G�Á à �mnj�e�z{]gcZ^kl`�be�^*f�«{l9fihS_r,Õz{]éÃ�G'�{j,l`^`a�e�j�coÀ(×9Á^�BÃ�Á�×���ÂNÁ.G\G.G�ÁkG�[X�"� Â{Á9éDÁ�Ã"fNcn��z{pdpqz=m�c��
yt_Sj��Nj,l`^`a�e�j�coÀ(×9Á^�BÃUf{]b}­À(×Eò;ÁX�~òdÃUf{l`joe,z{]S]Sj�e1^kj�}��B²�f{]�j�}D«{joaq��fi]b}�zN]Spq²�a¾�$× å�C×�ò£fi]b}
^`_bjL�i^k_�pqaq^`j�lkf{p¨aq](e�p�fi�gcKj�×�a�cU]Sz{^U^`_Sjo]Sj�«Nfi^`adz{]�z{�°^k_SjL�~ò ^k_�pqaq^`j�lkf{p¨aq](e�p�fi�gcKj�×Eò;�
\��n^`_Sj�l`j"j��Da�cZ^9cof�e,pqa�òs�Sj�aq]�, z{�nc`aq½�j Ñ ^`_Sj�]´aq^�e�zN]s^kfiad]bc@f=^@|�zNcK^oz{]Sj"pqaq^`j�lkf{p���l`zN|
j�fNe9_©e�p�fi�bc`j{ëgfi]b}�aq^Xe�zN]s^kfiad]bcU]bz�^ZmPz�pdaq^`j,l9fip�cU^k_bf=^Ófilkj@^`_Sj�]bj,«Nfi^`adz{](z{��j�f{e9_�zi^k_Sj,l��
yt_Sj�l`j,��z{lkj{ëb�B²(c`j�^K^kaq]b«�fipdp�pqaq^`j�lkf{pdcXe�z{lklkj�c`hgzN]b}Dad]S«�^`z��{j,l`^`a�e�j�c�z{��^`_Sa�cÓe�pdadòs�Sj�^`z½!ªü*Fbû
z{]bjo«{j�^9cUf"^`lk�D^`_(fNc`c`aq«N]S|�j,]s^t��z{l�ñ ^`_gf=^*ckf=^`a�cKÄbj�cUfi^�pqj�f{cK^ Ñ z{��aq^kc�e,pdf{�bc`j�c�� Y ]�^k_Sj
zi^k_Sj,lo_gfi]b}¨ë¨«Naq�Nj,]®f�^kl`�S^`_­f{ckcKad«{]S|�j�]N^Ó��z{l=ñ ^`_bfi^�c`fi^`a�cZÄbj�c Ñ z{�[^`_bj	e�p�fi�bc`j�c�ë5z{]Sj
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yt_Sj�z{lkj,|��Sy£z�cK^kf{lK^UmUaq^`_�mPjÓÄbl9cK^thbl`j�cKj�]N^�f"lkj�}D�be�^`adz{]���l`zN| �
�g���(^`z��X�s �¡£¢r¤	^`_gf=^
a�cXc`pqad«{_s^kpq²�}Daqø%j�l`j�]N^X��l`zN| ^`_Sjvz{]Sjv�bcKj�}�aq]É^`_SjvhSlkzsz{��zi�[u�lkz{h%zNc`aq^`adz{] ô �dÂ�é�f{]b}�mtf{c
�bc`j�}Û�s²æu�f{hbf{}Dad|�a¾^kl`adz{��f{]b}Û�s^kj,ad«{pda¾^k½®¸ uP� Ú é�»t^`z´hSl`z=�Nj�^`_bj"���ox7e�zN|"hbpqj,^`j,]bj�ckc�zi�
�X�s �¡£¢r¤¨�

�nü������+� Àª�Bj�e,z{]b}�hSlkzBzi�°��z{l�u�lkz{h%zNc`aq^`adz{] ô �qÂ¥é{Ã
��«sfiad]�mnj�filkj�«Naq�Nj,]�f �
�g���gxª��z{lk|��Sp�füñ÷mUaq^`_öe�p�fi�bc`j�c�8 ¯ Á\G.G.G�Á�8 c fi]g}Û�=filka�fi�Spdj�cà ¯ Á.G\G.G�Á à � �°yt_Sj�ad}Sj�f�^`_badc@^kaq|�j	a�cÓ^`_gf=^���zNloj�f{e9_­e�p�fi�gcKj�mnj�mnf{]N^@^kz(pqa�cZ^�f{pqp�^`lk�D^`_f{ckc`aq«N]S|�j,]s^kc5^k_bf=^r|�f{³{j�^`_badc°e�p�fi�bc`j�^`lk�Sj{�,\7]bcZ^kj�fN}@zi�Bpqa�cZ^kaq]b«U^`_Sa�crj,�DhgzN]Sj,]s^`a�fip{]s�b|��%j,l
zi��f{ckc`aq«N]S|�j,]s^kc�ëBmPjozN]Spq²�pqa�cZ^Óºoÿ��=ü*!ªý-�ABB^kl`�D^k_(f{ckcKad«{]S|�j�]N^9cP��z{lUj�fNe9_�e,pdf{�bc`j{�
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ô � ó ��õ�zN]Dx7��hShSlkz¥�Daq|�f{�Saqpdaq^Z²�zi�[�æ�r���X�s �¡°¢r¤ º f

�
hbf{lK^kadf{pg^kl`�S^`_�f{ckcKad«{]S|�j�]N^Uf{ckc`aq«N]bcP^`_Sj@�=fipd�Sj�c�!ªü*Fbûnfi]b}��+�ABú��ût^`z�e�j�lK^9fiad]��=filka�fi�Spdj�c
z{]bpq²�[D^k_Sj�lkj�cK^tz{��^`_Sjo�=filka�fi�Spdj�ct_bfNct^`_bjo�¥f{pq�bj2��Xd·qëg|�j�fi]baq]S«"^k_bf=^�^k_Sjo�=fipd�Sjoa�cU�S]b}Dj,x
Äb]Sj�}¨�¨�*cÓfi](j,�Df{|�hSpqjNë%f	hbfil`^`a�fip£^`lk�D^`_®f{ckcKad«{]S|�j�]N^*��z{l*�=f{l`a�fi�Spdj�c à ¯ Á.G.G\G,Á àC� |�ad«{_s^pdzszN³�pdaq³Nj9XdÂ\IQXZIQX�X IbÂ{���´j�ckf¥²@^`_gf=^�^ZmnzÓ}Daqø5j,lkj,]s^�^`lk�D^`_�fNc`c`aq«N]S|�j,]s^kc�E�fi]b}#E�òSfilkj:,���@0�
ÿ��A!ªý-á+Bqû,ëBa¾�5��zNl[fipdpb�=filka�fi�Spdj�c à ��z{l�mU_Sa�e9_
E�À à Ã å� Xsfi]b}2E�òªÀ à Ã å�¸X{mnj�_bf¥�{j�E�À à Ã[��E�òÆÀ à Ã��

SzNl�j�fNe9_�e,pdf{�bc`j:8©Ü�^k_Sj,lkj�filkj@j��Sf{e�^`pd²�º"ckf=^`a�cK��²sad]S«�hbf{lK^kadf{p5^`lk�D^`_(f{ckc`aq«N]S|�j,]s^kctmUaq^`_
�=fipd�Sj�c[}Dj�Äb]bj�}�z{]bpq²vz{]"^`_Sjt^k_Slkj,j��=filka�fi�Spdj�c�f{hShgj�filkaq]b«Óad]`8©Ü[À�mnj�f{ckc`�S|�jn_bj,lkjUmUa¾^k_Dx
z{�S^�pdzNckc°zi�b«Nj,]Sj�lkf{pqaq^Z²Ó^`_bfi^�j��{j�l`²oe�p�fi�gcKjte�zN]N^9fiad]bc°j��Sf{e�^`pd²@^`_Slkj,jt}Daqø%j�l`j�]N^��=filkadf{�Spdj�c9Ã1�
�®j�e,z{]bcK^`lk�be�^Ó��zNl@j�f{e9_´zi��^k_Sj
G!e�p�fi�bc`j�cÓz{�©ñ�^k_Sj�c`j	º	hgfil`^`a�fip°^`lk�D^`_æf{ckc`aq«N]S|�j,]s^kc
fi]g}�^kfi³NjÓ^`_Sj�| fNcn^`_Sj��{j,l`^`a�e�j�cUzi��z{�bl�«{l9fihS_r,��gytmnz��{j�lK^kade,j�ctad]:, filkj@e,z{]S]bj�e1^kj�}
aq�°^k_Sj�e�zNl`lkj�c`hgzN]b}Dad]S«v^`lk�D^`_(f{ckc`aq«N]S|�j,]s^kctfilkjoe�zN|"hgf=^`ad�Spdj{�

�aql9cK^£]Szi^kj�^`_gf=^£]Szt^ZmnzUhbf{lK^kadf{p=^`lk�D^`_vf{ckcKad«{]S|�j�]N^9c¨e�zNl`lkj�c`hgzN]b}Dad]S«n^`zU^k_Sj[ckfi|�j�e�p�fi�gcKj
zi��ñ e,fi]��gjte�zN|"hgf=^`ad�SpdjPf{]b}o^k_Sj,lkj���zNl`j�,Ýadc�fi]FG�x�hbfil`^`aq^`jP«{l9fihS_r�¥õ�z=m­aq�S^`_bj,lkjPj,�Ba�cK^kc
f@e�pdadòs�Sjnzi�5cKad½,j Ñ ad]2, ^`_bj,]v^`_Sa�c�|�j�fi]gc£^k_bf=^�^k_Sj,lkjtadc�fÓcKj,^�z{� Ñ hbfiadl`mUa�c`jne,z{|�hbf=^kaq�bpqj
hbf{lK^kadf{pN^kl`�S^`_�f{ckcKad«{]b|"j�]s^kc°��z{l Ñ }Da¾ø5j,lkj,]s^�e�p�fi�gcKj�c°z{��ñ��iyt_B�bc�^k_Sj,lkjtj��DadcK^kc�zN]Sjn^`lk�D^`_
f{ckc`aq«N]S|�j,]s^U^`_bfi^*c`fi^`a�cZÄgj�c�f{pqp¨^k_Sj�c`j Ñ e�p�fi�gcKj�cUcKad|��Spq^kf{]Sj,zN�bc`pq²N� Y ]�^`_Sj�z{^`_Sj�lU_bfi]g}¨ë
aq�[^`_bj,lkj�a�cÓf	^`lk�D^`_®f{ckcKad«{]b|"j�]s^���z{l:ñÕ^`_gf=^oc`fi^`a�cZÄbj�c Ñ zi��aq^kc@e�p�fi�gcKj�c,ëg^`_Sj�]©^k_Sj,lkj�a�c
z{]bjÓhgfil`^`a�fip5^`lk�D^k_�fNc`c`aq«N]S|�j,]s^n��z{lUj�fNe9_�z{�£^k_Sj�c`joe�p�fi�bc`j�cP^`_gf=^�a�cUe�z{|�hbfi^`ad�SpdjX^kz"^`_Sa�c
^`lk�D^k_Ûf{ckcKad«{]b|"j�]s^of{]b}®^`_bj,lkj���z{lkj�^`_bj�c`j Ñ hbfil`^`a�fip�^kl`�S^`_�f{ckc`aq«N]S|�j,]s^kc�f{l`j�hbf{aqlkmUa�cKj
e�zN|�hbf=^kaq�Spdjo²Baqj�pd}Saq]S«�f�e�pda�òN�bjozi��c`ad½,j Ñ aq]D,��
�®j�mUadpqpn]Sz=m cKj�j2�®f{c�mnfNc�}Da�c`e,z=�{j�l`j�}É�B²J
Sj,ad«{jNëUmÓzNpd}Dmtf{ckc`j,l�ë�arz=�cnf{c`½{ë£�Sf=��l9f(fi]b}
�B½�j,«{j�}D²�¸ 
�m�a�o�¹bÂ1»���^k_bf=^Ó^`_bjvlkj�}D�ge1^`adz{]´zi�Pu�f{hbf{}Saq|�aq^`lkaqzN�©fi]b}®�s^`j�aq«Npqaq^`½�fihShbpqadj�}
^`z�^`_Sj*utwnu�x�l`j�cK�bp¾^�mUadpqp%f{e9_Sadj,�NjP^k_Sj�¦ § ]SzN]Dx�f{hShSlkz¥�Daq|�fi�baqpda¾^Z²olkj�c`�Spq^���z{l*�X�N �¡°¢r¤5�{�Xc
f"Äbl9cZ^�cK^`j�h�mnj@mUaqpdprhSlkz=�{jÓz{]ge�j@|�z{lkjÓu[l`zNhgzscKaq^`adz{] ô �dÂ�éD�
�nü������+� ÀÆyt_Sadlk}�hSlkzBzi�£��zNl�u�lkz{h%zNc`a¾^kaqzN] ô �qÂ¥é{Ã
arj,^�ÜÕ�gj(fi]­���ox7e�z{|�hSpdj�^kj�pdf{]S«{�bf{«{j�fi]b}«� �gj�aq^kc©À;pqzN«�¦�Á,Â¥Ã�x�l`j�cZ^kl`a�e1^kj�}Û�{j,lkaqÄbj,l
mU_SzscKj�j��Da�cZ^kj,]be,j�adc@«N�bfil9fi]s^kj,j�}É�B²(^`_Sj	utwnu�x7yt_Sj,zNl`j�|���a£j�^:'DÀ�¦£Ã��ð1�À�pdz{«P¦£ÃÓfi]b}
)DÀ�¦£ÃU�¸1�ÀZÂ¥ÃU�%j�^k_Sj�]B�S|v�gj�l*zi��l9fi]g}Dz{|Ù�Sa¾^9c*lkj�c`h%j�e1^kaq�Nj,pd²�òs�Sj�l`²��Saq^kcX�bcKj�}(�B²�^k_Sj
�{j�l`aqÄbj�l0����õ�z=mÕ��z{l�f{]æaq]bhS�D^ à mPj�e,z{]bcK^`lk�be�^�f(«{l9fihS_�, î ad]�fi]�f{]bfipdz{«Nz{�bc@mtf¥²f{c@u�f{hbf{}Dad|�a¾^kl`adz{�©f{]b}É�s^kj,ad«{pda¾^k½"}Sad}´aq]É^`_Sj�aql@lkj�}D�ge1^`adz{]©��l`zN|Û���g���®^`z´�X�N �¡°¢r¤Éf{c
}Dj�c`e,l`ad�gj�}�aq]�^k_Sj*c`j�e,z{]b}�hSlkzBzi�5zi�ru�lkz{h%zNc`aq^`adz{] ô �dÂ�éD�iyt_bj�l`zNpqjUz{�rfoe�p�fi�bc`j*fihbhgj�filkaq]S«
ad]v^k_Sj��
�g���	��z{lk|��Sp�f*a�c�]Sz=mÛ^kfi³Nj,]"�B²�fXl9fi]g}Dz{| cK^`lkad]S«Xlkj�fN}��B²o^k_SjU�{j�l`aqÄbj,l�f{]b}�^k_Sj
Ã"�=filkadf{�Spqj�cPf{hSh%j�filkad]S«vad]�fv«Naq�Nj,]�e�p�fi�bc`jÓe,z{lkl`j�cKh%z{]g}�^`z"^`_bj�)DÀ;¦£ÃPhgzscKaq^`adz{]bcUòs�Sj�l`adj�}
��lkz{| ^k_SjohSlkzBzi�°�B²�^k_Sjo�{j�l`aqÄbj�l��

SzNl£j�f{e9_@zi�D^k_Sj�h%zNckcKad�SpdjPé P �H��� l9fi]b}DzN|�cK^`lkaq]b«Nc¨mnj�pdadcK^�f{pqpNzi�B^`_Sjnf=^£|�zscZ^�é V �H� � hgfil`^`a�fip
hSlkzBzi�;c�À�aª� j{�dë£f{ckcKad«{]b|"j�]s^kcÓzi�cI�f{]b}�Âv^kz�^`_Sj�h%zNc`a¾^kaqzN]bcoòs�Sj,lkadj�}´�s²©^`_Sj��Nj,lka¾Äbj�lÓ��z{l
^`_bj"«Naq�Nj,]´lkf{]b}Dz{|÷cK^`lkad]S«bë¨fi]g}´fNc`c`aq«N]S|�j,]s^@zi����Xq·5^kz(fipdp�z{^`_Sj�l@hgzscKaq^`adz{]bc9Ã*^`_bfi^omUaqpdp
|�fi³Nj[^k_Sjt�{j,lkaqÄbj,l$�~fNe,e,j,hD^�^`_Sjtad]ShS�D^ à �i��pdpB^`_Sj�cKjthbf{lK^kadf{pNhSlkzBzi�;c�filkj[�Nj,l`^`a�e�j�c£ad]vzN�Sl«{l9fihb_T,:î(fi]g}Émnj�e�z{]b]Sj�e�^Ó^Zmnz�cK�be9_®�{j�lK^kade,j�c@aq�[^k_Sj,²®filkj"e,z{|�hbf=^kaq�bpqj(À;fNco}Dj�Äg]Sj�}
fi�%z=�{j¥Ã1�£yt_bj�«{l9fihb_\,:îÉ_bf{c�fi^�|�zNcK^"é P �H��� o V �H� � �Nj,l`^`a�e�j�c�fi]b}­c`aq]ge�j���zNl�^Zmnz(«{ad�{j,]
hbf{lK^kadf{pDhSl`zBz{�;c°aq^[e,f{]v�%j�}Dj�e�a�}Dj�}"ad]vh%z{pd²B]Sz{|�a�fipB^`ad|�jUmU_Sj�^k_Sj,l�^k_Sj,²"filkjUe�z{|�hbfi^`ad�Spdj{ë
^`_bjo«{l9fihS_�e,f{]��%j�e�zN]bcZ^kl`�ge1^`j�}�ad]�hgzNpq²B]SzN|�adf{p5^`ad|"jN�
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º ó wP_bf{hD^`j�l ô ��u�lkzsz{��wP_Sj�e9³Baq]S«�fi]g}�õ*z{]Dx7��hbhSl`z¥�Dad|�fi�Sadpqaq^Z²


SzNl(f�ÄS�Dj�}ÝhSlkzBzi�L� f{]B²�^Zmnz��{j,l`^`a�e�j�c�z{�#, î ^`_bfi^(f{l`j®e�zN|"hgf=^`ad�Spdj´mUaq^`_ � f{l`j
f{}=ñKf{e�j�]s^��Nyt_bj,lkj���z{lkj{ëNa¾�¨^k_Sj,lkj�j,�Ba�cK^kc[f�hSlkzsz{���©c`�be9_�^k_bf=^[^`_SjX�{j,lkaqÄbj,l�� f{e�e�j,hS^kc�^k_Sj
ad]ShS�D^ à ��z{l Ñ }Daqø%j�l`j�]N^ol9fi]b}Sz{|÷cK^`lkaq]S«sc,ë%^k_Sj,]´^`_Sj�«Nlkf{hS_', î e�zN]s^kfiad]bc@f�e�pdadòs�Sj"zi�c`aq½�j Ñ �
\��£zN]�^`_SjXzi^`_bj,ln_bfi]b}rë{^k_Sj*«Nlkf{hS_�, î e,z{]s^kf{aq]bc[f�e�pda�òN�bj*zi�rc`aq½�j Ñ ëN^`_bj,]�^k_Sj Ñ hgfil`^`a�fip
hSlkzBzi�;c�e,z{lkl`j�cKh%z{]b}Saq]S«Ó^kzo^`_SjX�{j�lK^kade,j�c�zi�5^k_SjXe,pqa�òs�Sj*filkjUhbf{aqlkmUadc`j�e�zN|�hbf=^kaq�Spdj�fi]g}�f{c
]Szo^Zmnz�hbf{lK^kadf{pbhSlkzBzi�;c�^k_bf=^te�zNl`lkj�c`hgzN]b}�^`z�^k_Sj*ckfi|�j�l9fi]b}Sz{| cZ^kl`ad]S«�filkj*e,z{|�hbf=^kaq�bpqj
mUaq^`_�j�f{e9_æzi^k_Sj,l�ë¨^k_Sj,lkj	|��gcZ^"j��DadcK^vf(hbl`zBzi�^� c`�be9_­^`_bfi^�^k_Sj	�{j�l`aqÄbj�l�f{e�e�j,hS^kco^k_Sj
ad]ShS�D^ à ��zNl Ñ }Sa¾ø5j,lkj,]s^�l9fi]b}DzN|ÈcK^`lkaq]S«sc,�
yt_B�bcUmnjo_bf¥�{j@c`_Sz=mU]�^`_bfi^U^`_Sj�c`aq½�jozi��f"|�fi�Daq|v�S|Ùe,pqa�òs�Sjoaq]D,:î�j�òN�gfip�ct^`_Sjo|�fi�Baqx
|��b| ]B�S|v�gj�lXz{��lkf{]b}Dz{| cK^`lkaq]S«scU��zNl*mU_Sa�e9_�^`_Sjv�{j�l`aqÄbj,lXf{e,e,j,hD^9cXf	hSl`zBz{�Q��ë%mU_Sj�l`j
^`_bjo|�fi�Daq|v�S|Èa�cn^kf{³{j,]�z=�{j�lUfipdp¨hSl`zBz{�;cc���
õ�z=m~a¾� à(á Ü�^k_Sj,]��B²�^`_Sjo}Dj,Äb]Saq^`adz{]�zi�°utwnu�^k_Sj,lkjXj,�DadcK^kcUfvhSlkzsz{���´c`�be9_�^`_bfi^n^k_Sj�{j�l`aqÄbj�lnfNe,e�j�hD^kcP��zNltf{pqp5h%zNckcKad�SpdjXl9fi]g}Dz{| cK^`lkaq]b«Nc��syt_B�bcnad]�^k_Sadcte�f{c`jL�*À�, î Ã���é P �H��� �
\�� à­åá Ü­^k_Sj,]��s²"^k_SjX}Dj,Äb]Saq^`adz{]�zi�£unwnuæ��z{l[j�f{e9_	hbl`zBzi�·�(^k_Sj*�Nj,lka¾Ägj,lPfNe,e,j,hD^9c à ��z{lf=^�|�zscZ^	Â=èié�zi�n^`_Sj�l9fi]b}Sz{|'cK^`lkaq]b«Nc��ryt_Sj,lkj���zNl`j�mnj"_gf¥�{j%�*À], î ÃL¨ ¯Ä é P ����� ad]®^`_Sa�c
e,fNcKjN�
õ�z=mÕf�é=x�f{hShSlkz¥�Daq|�f=^kaqzN]©fipd«{zNl`aq^`_S| ��zNl��æ�r���X�s �¡°¢r¤Ée,z{�Sp�}´�gj��bc`j�}É^`z�lkj�e�zN«{]Sad½,j
^`_bj����ox�e,z{|�hSpdj�^`j@p�fi]S«N�bfi«NjÓÜöad]�hgzNpq²B]SzN|"a�fip5^kaq|�jN�


SzNl�^k_Sj�lkj�}S�be1^kaqzN]æmPj��bcKj�}­aq]Û^`_Sj�fi�%z=�{j�hSlkzBzi�Zë£^`_Sj�]Sz{]Sx�f{hShSlkz¥�Bad|�fi�Sadpda¾^Z²(�;fNe1^kz{l
mnjvzN�D^kf{aq]É��z{l��æ�r���X�N �¡°¢r¤©c`z{pdj,pd²©}Dj�hgj�]b}ScÓz{]É^`_Sj�j,lklkz{l*hbl`zN�bfi�Sadpda¾^Z²(z{��^`_Sj��Nj,lka¾x
Äbj�l����®jv_bf¥�Njvf{pqlkj�fN}D²�c`j,j�]rë%^`_bfi^X^k_Sa�c@j,lkl`zNl*hSlkz{�bf{�Sadpqaq^Z²(e,fi]É�gj"|�f{}Dj�filk�Saq^`l9filkaqpd²{ë
�S�D^"e�z{]gcZ^9fi]s^`pd²Éc`|�f{pqpPf{c@mnj�³s]bz=m�^`_gf=^*��� �ð<=8�< § À�pdz{«�¦�Á�Â�ÃX��z{l�f{pqpÓÉq¢ IS�°y£z
z{�S^kfiad]©fi](¦¨§o]bz{]Dx7fihShbl`z¥�Dad|�f{�Sadpqaq^Z²	lkj�c`�Sp¾^U��zNl@���r���X�s �¡£¢r¤�mnj�_bfN}�^`z	lkj�}S�be�jo^k_Sj
j,lklkz{l�hSlkz{�bf{�Sadpqaq^Z²�zi�Ó^`_bj©�{j�l`aqÄbj,l�^kzæ¦�±g§=�nwPpdj�f{l`pd²�^k_Sa�c	e,f{]��%jÉ}DzN]Sj(�B²Ûlk�S]S]Sad]S«
^`_bj´À�pdz{«[¦�Á,Â�Ã7xªlkj�cK^`lka�e1^`j�}®�{j,lkaqÄbj,l@��zNlj1�À�pdz{«[¦£Ãoaq]b}Sj,h%j,]b}Dj�]s^vl9fi]b}DzN| cK^`lkaq]b«Nc\[r_Sz=mtx
j,�Nj,lP^`_Sa�cPmPzN�Spd}	l`j�cK�Spq^Pad]�f�^`zi^9fip%]B�S|��%j,lnzi�U1�À�pdz{« Ä ¦£Ã[lkf{]b}Dz{|Õ�Saq^kcn]Sj�j�}Dj�}��B²v^k_Sj
�{j�l`aqÄbj�l�mU_Sade9_�lkj�c`�Spq^kc�ad]�f@«{l9fihS_"^k_bf=^[e�fi]�]Szopdz{]S«Nj,l��%j�e�zN]bcZ^kl`�ge1^`j�}"aq]�h%z{pd²B]Sz{|�a�fip
^`ad|�j{�
yt_SjUa�}Dj�fÓ_Sj�l`jt]Sz=m�adc�^k_bf=^�ad]bcK^`j�f{}vzi�5�bcKad]S«Ó^`lk�Spd²�l9fi]b}DzN|��Saq^kc�zN]SjUe,fi]"|�fi³Njn�gcKjtzi�
c`zXe,f{pqpdj�}oÿ
�,û.F�� �@ü��������A@lá,ý¤!Z�¨^`_bfi^�e�fi]��%jn«{j,]bj,l9f=^`j�}o�B²@hgj�lK��zNl`|�ad]S«Xf*lkf{]b}Dz{|
mtfipd³
z{]­fi]®j��Dhbf{]b}Dj�lX«Nlkf{hS_r�5\�^�e,f{]É�%j�c`_Sz=mU]É^`_bfi^��s²�^k_Sa�c@|"j,^`_SzD}®z{]bj"e�fi]®«{j,]bj,l9f=^`j
 vpqzN«�¦æhbc`j,�b}Dz�lkf{]b}Dz{| cK^`lkaq]b«Nc�z{��pqj�]S«i^k_ü1�À�pdz{«[¦£Ã��B²��gcKad]S«�zN]Spd²�î&X� �pqzN«�¦­^`lk�Spd²
l9fi]b}DzN|Ù�ba¾^9c"À���z{lX|"zNl`j"}Dj�^9fiadpdc*z{](^k_Sa�cXc`j,j���z{l*j,�Sfi|�hSpdj�¸ µ*uP�S¹ ô »�Ã1�5yt_B�bc,ë5cK^kfil`^`ad]S«
mUaq^`_�fi]´À;pqzN«�¦�Á,Â¥Ã�x��{j�l`aqÄbj,lc� ^k_bf=^t_bfNcPj�l`lkz{lPhSlkz{�bf{�Saqpdaq^Z²"z{�[Â¥è{éomnjXe�fi]�e,z{]bcK^`lk�be�^tf
]Sj�m��Nj,lka¾Äbj�l&�=ò5^k_bf=^*c`aq|v�Sp�f=^`j�cn^`_Sjo�Nj,lka¾Ägj,l��l �pdz{«[¦©^`ad|�j�c��S\��$)�a�ct^`_bjo]s�b|��%j,lUzi�
�Saq^kc�òs�Sj�l`adj�}��B²	^k_Sjo�{j�l`aqÄbj,l&�	ëB^`_Sj�](mPj@«{j,^t��z{lt^`_bjo]Sj,m¬�{j�l`aqÄbj,l&�Lò�ù
j,lklkz{lthSlkz{�bf{�Saqpdaq^Z² ù ¦�±��� l9fi]g}Dz{| �ba¾^9c ù î�X� �pdz{«�¦� òs�Sj�l`²��Sa¾^9c ù )�X� �pdz{«�¦

This paper appeared in: Lectures on Proof Verification and Approximation Algorithms,  63-82, LNCS 1367, 1998



ô � ºB��\7|�hSlkz=�{j�}�õ�zN]Dx��*hShSlkz¥�Daq|�fi�baqpda¾^Z²`��j�c`�Sp¾^9ct��z{lX���r���X�s �¡£¢£¤ º{º

õ�z=m
aq��mPj��bcKj�^`_Sa�c��Nj,lka¾Äbj�lU^`z�e�z{]gcZ^kl`�be�^���z{lXfi](ad]ShS�D^ à f�«Nlkf{hS_D, î f{cX}Dj�cke�lkaq�%j�}fi�%z=�{jNëgmnj�«Nj�^X^`_bfi^X^k_Sj"e,pqa�òs�Sj�]B�S|v�gj�l@zi��, î e,fi]b]Szi^Ó�gj�fihShbl`z¥�Dad|�fi^`j�}��Sh©^kz�¦��
��z{l�f{l`�ba¾^klkf{l`adpq²�p�filk«{jÓ�S�D^*e,z{]bcK^kf{]s^^ P�
yt_Sjo«Nlkf{hS_A, î _bfNc �

ù �Ýé�� ó ��À ¿�Â � o V*ó �UÀ ¿�Â � � ¦�� ó ��o V*ó �
�{j�lK^kade,j�c��Syt_B�bctmPj@«Nj�^�ù

¦ ±�� � � ± �� ��� ô � � � ±��� � ô
�*c*îÓf{]b}%)vf{l`j@e�zN]bcZ^9fi]s^kc�ëDmnjÓ_gf¥�{jocK_bz=mU]rù

r=sUt4u�vAt4wyx�z-{��"z½ç �
Bqû*�?�U�bè����j§�!(�Sû,ü`û�û��Ný��*!Z���3,������*!E�A��!�É`¢CI½�*F�,��½!(���A!c����¦ §
�kÿNÿ%ü��\�Ný¤@j��!Æý-��� ��B ¥~�=ü1ý¤!(�4@Ù�+�=üÓ���r���X�s �¡£¢£¤N,?�A�´û��Ný��?!E�

H�IX��L�³l±XQSR��PÑ£Tâ®~R[M^¯�°«±D±*QSR�²�Y�³ÕË�ÊXYKÌ`Y7OiÎd�öÑ£ÍBV*ÌZODÍ­Ô9R�Q�! #"�wyxQz8{#|2}
\7]�^`_bjopdfNcZ^*c`j�e�^`adz{]�mPj@_bf¥�NjocKj�j,]rëD^k_bf=^Ó���r���X�s �¡£¢£¤�e�fi]S]bzi^��%j�fihShSlkz¥�Daq|�fi^`j�}��Sh
^`z�¦¨§X��z{l�c`z{|�joe�zN]bcK^kfi]s^cÉD�Sµ�j�l`j@mnjo]Sz=m~mtfi]s^t^`z�c`j,j@_Sz=m~p�filk«{jX^`_badccÉ�e,f{]��%j{�
yt_Sj��=fipd�Sj�z{�&É(mnfNc=É®� Â=èDÀÆî�aC)iÃ�mU_Sj,lkj�î	mnfNcvf´e�z{]gcZ^9fi]s^�^k_bf=^�e,f{|"j�aq]Û��l`zN|
^`_bj"«Nj,]Sj�lkfi^`adz{]©z{�[hbc`j,�b}Sz�l9fi]b}Sz{| �Saq^kcof{]b}½)�a�cÓ^`_bjv]B�S|v�gj�lozi�Pòs�Sj�l`adj�cX|�f{}Dj��B²
^`_bj�À;pqzN«�¦�Á,Â¥Ã�x�l`j�cZ^kl`a�e1^kj�}(�Nj,lka¾Ägj,l��%yt_B�bc*^`z�f{e9_Sadj,�Njvf�cK|�f{pqp��=fipd�Sj���zNl9É	mPj"_bf¥�{j�^`z
^`lk²"^`zv|"ad]Sad|�aq½�j�^`_bj�c`j�^Zmnz�e�zN]bcZ^9fi]s^kc��{\�^Ue,f{]��gj@c`_Sz=mU]�^`_bfi^P�B²��bc`aq]S«0��fi|�fi]B�=ñKf{]Dx
j��Dhbf{]b}Dj�lkc@}D�Sj"^kz3a£�S�%zi^`½�³B²{ëru�_baqpdpqadhbcof{]b}®�Sfilk]bfi³æ¸ a£uP� Ú{ó »���zNl@^`_Sj�«{j�]Sj,l9f=^kaqzN]©zi�
hbc`j,�b}SzXl9fi]b}Sz{|
�Saq^kc�ë�^k_Sjte�z{]gcZ^9fi]s^�îPe,fi]vfipd|"zscZ^�f{e9_baqj��{j�^k_SjP�=f{pq�SjUéD�¥�*c�mnjnf{pqlkj�fN}D²
³B]Sz=m ^k_bf=^�Â{Â�òs�Sj,lkadj�cÓfilkjvj�]Sz{�S«N_©��zNl@f{]�À;pqzN«�¦�Á,Â¥Ã�x�l`j�cZ^kl`a�e1^kj�}(�Nj,lka¾Äbj�l�ë%^k_Sadc@c`_Sz=m�c
^`_gf=^�mnj@e�fi](e9_SzBzNc`jDÉo�ûI�G IBº ó �

Slkz{|'^`_Sa�c��=f{pq�Sj	��z{l:É��Sh­^`z�^k_Sj	�Spq^`ad|�f=^`j�l`j�cK�Spq^v}D�bj�^`zÉµ�¶f{cK^kf{}ö¸ µ�¶fNc`¹Bº=f�»nc`_Sz=mtx
ad]S«®^`_bfi^�ÉÉe,fi]��%j©e9_SzNc`j,]�filk�Sa¾^klkf{l`adpd²­e,pqzscKj�^`zöÂNë�^`_Sj�l`j�mtf{c�fÉpdz{]b«­c`j�òs�Sj�]be�j�zi�
ad|"hbl`z=�Nj,|�j,]s^kcnmU_Sa�e9_�adcUc`�Slk�{j�²{j�}�aq](y�fi�Spdj ô �dÂ{�

Slkadj�}D|�fi]�¸ 
bl`a�¹SÂ�»B_gf{c�cK_Sz=mU]�^`_bfi^°^k_Sj©�*fi|�fi]B�=ñKf{]Dxªj,�Dhbfi]b}Sj,l9c¨zi�
a£�S�%zi^`½�³B²{ë=u�_Sadpdpqadhbc
fi]g}­�Sfilk]bfi³Éf{l`j��%j�cK^�hgzsc`c`ad�SpqjNër|�j�f{]Saq]b«�^`_bfi^o^`_Sj	e,z{]bcK^kf{]N^�î"|v�bcZ^�_gf¥�{j�f=^�pdj�fNcZ^
^`_bjX�=fipd�SjoéD� Y ]	^k_SjXz{^`_Sj�lP_gfi]b}�mPjX³s]bz=mö��l`zN| u�lkz{h%zNc`a¾^kaqzN] ô � ô ^`_gf=^^)@|��bcK^n�%j@f=^
pdj�f{cK^�Ãb�Nyt_B�bc�^kz�«{j,^[�=fipd�Sj�c[zi��É*^k_bf=^tfilkjUpdf{l`«Nj,l�^`_gfi](Â¥è f mPjU]bj,j�}�c`z{|�j�]bj,möad}Sj�f{c��

�aql9cK^vmnj�]Sz{^`j{ë�^k_bf=^"aq]Û^`_Sj�e�z{]gcZ^kl`�be�^`adz{]�z{�U^`_Sj�«{l9fihb_y, î ad]�^`_bj	^`_baql9}�hSlkzBzi�Uzi�
u�lkz{h%zNc`aq^`adz{] ô �dÂ�é�mnj	pdadcK^`j�}­��z{l"j�fNe9_æzi�t^`_bj�é P �H� �Xl9fi]g}Dz{| �Saq^kc"fipdp[hbf{lK^kadf{p[hSlkzBzi�;c
^`_gf=^�|�f{}Dj�^`_Sj��{j�l`aqÄbj�lj� f{e�e�j,hS^�^`_bj�ad]ShS�S^ à ���*c��'òs�Sj�l`adj�c�fi^"|�zNcK^�)DÀ;¦£Ãv�Sa¾^9c
^`_bj,lkj*e,f{]"�%j�f=^P|"zscZ^Pé V �H� � hbf{lK^kadf{pShSlkzBzi�;c���z{l[mU_Sade9_Ï�
fNe,e,j,hD^9c à �sµ�z=mnj,�{j�l�ë=foe,pqzscKjpdzszN³Éf=^o^k_Sj�hSlkzBzi�Pz{�P^k_Sj	unwnu�x�yt_bj,z{lkj,| lkj,�Nj�fip�c�ëg^k_bf=^o��zNl�f�ÄS�Dj�}´lkf{]b}DzN|'cZ^kl`ad]S«
^`_bj,lkj	filkj��bcK�gfipdpq²´|��be9_­pdj�ckc@^`_bf{]�é V ����� f{e,e,j,hD^kj�}®hbf{lK^kadf{p�hSl`zBz{�;c,�£yt_bj�l`j�f{c`z{]´��z{l
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º Ú wP_bf{hD^`j�l ô ��u�lkzsz{��wP_Sj�e9³Baq]S«�fi]g}�õ*z{]Dx7��hbhSl`z¥�Dad|�fi�Sadpqaq^Z²

ê F�!¤���=ü?� 5 � ,.!��iü ê �?�?F�@*ÿ�!ªý-�A�


Sj�aq«Nj{ë�mÓz{p�}Dmtf{ckcKj�l�ë�a£z=�©nfNcK½Në í~É�¢øIbÁkéAÀ ¿�Â �¡ +¢ � �!£� å�!£�
�Df=��l9fSëb�D½,j,«Nj�}D²�¹SÂ

��lkz{l9fSëS�Dfi��lkf�¹Né í~É�¢øIbÁkéAÀ ¿�Â �¡ +¢ � ��� å�ö�

��lkz{l9fSë�ar�b]b}¨ëb�(z{^Zmnf{]Saªë ¦°¯�Ô1¯¥¤k¤¦¤¦¤ ��� å�ö��B�b}Sf{]rëg�B½�j,«Nj�}D²�¹sé

_nj,pdpdf{l`jNë�mÓz{p�}DmnfNc`c`j,l�ë ¦°¯�Ô ï ¤ ��� å� e,zixªØ��
ar�S]g}¨ë��U�bckc`j,pdp£¹ Ã ¦°¯�Ô Ä¦§ �!£� å� e,zixªØ¨£�

Sj�aq«Nj{ëp�@adpqa�fi](¹ ô ¦ ¯�Ô1¯ § ��� å� e,zixªØ��

_nj,pdpdf{l`jNëb�B�b}Sf{]�¹ ô ï
ÉDÁK¦°¯�Ô¦©�±%§ ��� å�ö�
ï
ÉDÁK¦°¯�Ô § ±%§ ��� å� e,zixªØ��
ï
ÉDÁK¦°¯�Ô�ß,±%§ �!£� å� e,zixªØ¨£�

_nj,pdpdf{l`jNë�mÓz{p�}Dl`j�ade9_£ëD�D�b}Sfi](¹ f ï
ÉDÁK¦°¯�Ô�ß,±%§ ��� å�ö�
ï
ÉDÁK¦°¯�Ô ï ±%§ ��� å� e,zixªØ��

µ�¶fNcZ^9f{}�¹ ó ï
ÉDÁK¦ ¯�Ô Ä ±%§ ��� å� e,zixªØ��

µ�¶fNcZ^9f{}�¹ ó ï�ÉDÁK¦°¯1±g§ ��� å� e,zixªØ��

r©öu�UõZtqx�z-{�z õ*z{]Dx7fihbhSl`z¥�Dad|�fi�Sadpqaq^Z²�l`j�cK�bp¾^9cn��z{lX�æ�£���X�N �¡°¢r¤5�

^`_badcUa�c�ëB^`_bfi^U^`_Sjo�Nj,lka¾Äbj�ltmUaqpdp¨zi� ^kj,](òs�Sj,lk²�c`z{|�jX�ba¾^9c,ëbckf¥²ÏÝ ¯ Á�Ý*Ä{Á�Ý ï fi]g}	^k_Sj,]�aq^�mUaqpdp^`j�cZ^�mU_Sj,^`_Sj�l°^k_Sj�c`jtòN�bj,lkaqj�}o�Saq^kc�c`fi^`a�cZ��²�fXe�j�lK^9fiad]�lkj,p�f=^`adz{]£ë�ckf¥²��¨ÀZÝ ¯ Ãªa��¨ÀZÝ Ä Ã[�«�¨ÀZÝ ï Ã��z{l@c`z{|�j����S]ge1^`adz{]'�%�5\���^k_Sa�c*lkj,p�f=^kaqzN]©adcX]Sz{^@ckf=^kadcKÄbj�}rëb^k_Sj,]J��mUadpqp�]Sz{^@fNe,e�j�hD^*^k_Sj
ad]ShS�D^ à �"
Sz{lÓ^k_Sadc@j,�Sfi|�hSpdjvaq^@��z{pdpqz=m�c�ëb^k_bf=^oad]bcK^`j�fN}©z{� Ú hgzsc`c`aq�bpqj�fi]bc`mnj,l9c���zNlX^k_Sj�Saq^kc=Ý ¯ Á�Ý Ä Á�Ý ï ^`_bj,lkj"e�fi]É�%j�f=^o|�zNcK^ ô fi]bc`mPj�lkc*��z{l@mU_Sa�e9_ü�Ùf{e�e�j�hD^kcX^`_bj"ad]ShS�S^ à �
�UzN�S«{_Spd²�cKh%j�f{³sad]S«gë{ad]bcZ^kj�fN}�zi�£e�zN�S]s^`ad]S«o^k_Sj*]B�S|v�gj�l[zi�r�ba¾^9c[òs�Sj,lkadj�}��B²v^`_SjX�{j,lkaqÄbj,l
��lkz{| ^`_Sj�hSl`zBz{�Zëra¾^"adc�z{]Spd²®zi�Uaq]s^kj,lkj�cK^�ër_Sz=m |�fi]B²´zi�t^`_Sj�cKj�òs�Sj,lkaqj�}®�Sa¾^9c�_gf¥�{j�]Sz
hSlkj�}Dj,^`j�l`|�ad]Sj�}��=fipd�Sj{�Syt_bj�c`jo�Sa¾^9cUfilkjoe,fipdpdj�}��9ü`û9û0á,ý¤!-�tfi]b}�}Dj�]Szi^kj�}��B² _ �
�(zNl`j@hSlkj�e,adc`j,pd²�^`_bjo]s�b|��%j,l _ z{���9ükûkû�á,ý¤!-��òs�Sj,lkadj�}��s²�fv�Nj,lka¾Ägj,ltadc*}Dj�Äb]bj�}�f{c_ ù �öpdz{«5À�|�f=�5 T î � hbf{lK^kadf{p¨hSl`zBz{�;cn��z{lUmU_Sa�e9_3� fNe,e,j,hD^9c à Ã*G
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ô � ºB��\7|�hSlkz=�{j�}�õ�zN]Dx��*hShSlkz¥�Daq|�fi�baqpda¾^Z²`��j�c`�Sp¾^9ct��z{lX���r���X�s �¡£¢£¤ º=¹


SzNpqpdz=mUad]S«É¸ _t�S¹ ô »�mnjv}Dj,Äb]Sj�^k_Sj�e�p�f{ckc�
�unwnu�f{c*^`_Sj���l`j�j��Saq^Ó�=f{l`a�fi]s^*z{�Punwnu�ëgaÆ� j{�dë
^`_bj"e,pdfNc`c*zi��p�fi]S«N�bfi«Nj�c�mU_bj,lkj�mnj�|�j�f{c`�Slkj�^k_Sj�]B�S|v�gj�lXz{����l`j�jvòs�Sj,lk²��Saq^kcXaq]bcK^`j�f{}
zi��òs�Sj,lk²	�Saq^kc��
yt_Sj�a�}Dj�f�zi����l`j�j��Saq^kcXfihSh%j�f{lkcn��zNl�^`_bjoÄbl9cZ^U^kaq|�j�ad]�^`_bj�hbfih%j,l*zi�Ó
Sj�aq«Nj�fi]b}D�@adpqa�fi]
¸ 
��o¹ ô »DmU_Sz*hbl`z=�Nj�}Ó^`_gf=^[�æ�r���X�s �¡°¢r¤oe,f{]S]Sz{^°�%jnf{hShSlkz¥�Bad|�f=^kj�}@�Sho^kzX¦ ¯�Ô1¯ § �S]Spdj�ckc
���"�Óe�z{x;Ø��	�byt_bjÓ]gfi|�j�· ��lkj,j@�Saq^kc�·Smtf{ctad]B�{j,]s^kj�}��s²b_Pj�pqp�filkj@fi]b}(�B�b}bfi]æ¸ _U�D¹ ô »��
yt_B�bc�ë¥^`zÓaq|�hSlkz=�{j[^`_Sjt]SzN]Dx�f{hShSlkz¥�Daq|�fi�baqpda¾^Z²X�;f{e�^`zNl°��zNl[�æ�r���X�s �¡°¢r¤5ë¥mU_Sa�e9_vmnjP]bz=m
³B]Sz=m�adcQÉ�� Â=èDÀÆîCa _ Ã°z{]Sj�e�filkj����Spdpq²v_bf{c�^`zopdzszN³�f=^[^`_Sj�hbl`zBzi�%zi�5^`_bj*unwnu�x�yt_Sj�z{lkj,|
^`z­c`j,j�_bz=mÕ|�f{]s²®��lkj,j��Sa¾^9c�filkj	]Sj,j�}Dj�}r�Q_nj�pqp�filkj{ëQmÓz{p�}Dl`j�ade9_�f{]b}��D�b}Sfi]�¸ _^mo�D¹ f »
_bf¥�Nj�cK_bz=mU]æaq]ÛfÉl`j�cK�bp¾^vc`ad|"adp�filv^`zÉu[l`zNhgzscKaq^`adz{] ô � ô ^k_bf=^�f=^"pqj�f{cK^"é���lkj,j��ba¾^9cvf{l`j
]Sj�j�}Dj�}¨�

Ö vAu���u
���(���-u���x�z-{4x�z ï
ÉL¢«I 
�unwnu § À�pdz{«�¦�Á©�9ü`û9û0á,ý¤!Z����Â�Ã��ö�

Y ] ^k_Sj´z{^`_Sj�l�_gfi]b}ö^k_Sj,²Ýf{pdc`zÛc`_Sz=mnj�}�^`_gf=^©é­��lkj,jÉ�ba¾^9c�c`�D¿	e�jÉ��z{l�f~À;pqzN«�¦�Á,Â¥Ã�x
lkj�cK^`lkade�^`j�}��{j�l`aqÄbj�lP^kz�l`j�e�zN«{]Sad½,j@fi]B²����ox�pdf{]S«{�gfi«{jN�

r=sUt4u�vAt4wyx�z-{�æ·z ���lk�
�unwnu ¤ª¬ ­ � ß À�pdz{«�¦�Á��9ükûkû�á,ý¤!-�[�ÝéNÃ

yt_Sj�²�fip�c`zvhSlkz=�{j�}�^k_Sjo�gj�cZ^�³B]Sz=mU]�lkj�c`�Sp¾^U��zNlUj,lkl`zNlPhbl`zN�bfi�Sadpda¾^Z²©ÂAÐiéS�

r=sUt4u�vAt4wyx�z-{�ù"z ���lk�
�unwnu ¯�Ô Ä À;pqzN«�¦�Á��9ü`û9ûjá�ý¤!Z����ºiÃ

�s^kaqpdp¨^`_bj�c`jXlkj�c`�Spq^kcnz{]Spd²	²Badj,p�}�^`_gf=^UmPj@e,f{]S]Sz{^t«Nj�^Uf�h%z{pd²B]Sz{|�a�fip%^`ad|�j@¦ ¯�Ô�ß x�f{hShSlkz¥�sx
ad|�fi^`adz{]	f{pq«Nz{lka¾^k_S| ��z{lt�æ�r���X�s �¡°¢r¤5� _nj���zNl`jt���blK^k_Sj,l�ad|�hSlkz=�sad]S«@z{]"^k_Sj*òs�Sj,lk²ve,z{|"x
hSpdj��Daq^Z²�mnj�mUadpdp�c`j,j�_bz=m
^`_Sj"e�z{]gcZ^9fi]s^Xîoad](^`_bj�j��DhSlkj�ckc`aqzN]���z{l&É	e�fi](�%j"}Dj�e�lkj�fNcKj�}
^`zÉÂ��B²��bc`aq]b«�f�|�z{lkjoj�¿	e�adj,]s^*|�j�^k_SzD}(zi��«{j�]Sj,l9f=^kaq]b«�hbcKj��b}Dz�l9fi]b}Sz{|È�ba¾^9c*}D�Sj�^`z®%�be9³Nj,lk|�fi]´¸¯®%�be�¹ Ã¥»��
��]�À`G®ÁK¦�Ák°BÃ*����@�ÿ�B ý þ�,?��!Æý-���2�.,?�Sû.@�û�a�c�f­�Sadhbf{lK^ka¾^kjÉ«{l9fihb_±, � ÀZ6 OB;	Á�;�Ã�mUaq^`_/ 6#/r�1G f{]b}«/ ;A/¨�Õ¦�cK�ge9_É^k_bf=^�j��{j,lk²(�{j�lK^kj��©ad] 6�_gf{co}Dj�«{lkj,j2°b�"�®j	e�zN]bcK^`lk�be1^
À`G®ÁK¦�Á¦°sÃ7x�f{|�hSpqaqÄge�f=^`adz{]�cke9_Sj,|�j�c��S]Saq��z{lk|"pd²vfi^[l9fi]b}DzN|��B²ve9_SzBzscKad]S«X��z{l�j�f{e9_"�{j,l`^`j,�
ad]N6��S]Saq��z{lk|�pq²®f=^�l9fi]b}DzN|²°©j�pqj�|�j,]s^kcoz{��;'f{c@]Sj�aq«N_s�%z{l9c��·�´j�f{l`j�ad]s^`j,lkj�cK^`j�}®aq]
fi|�hSpdaqÄge,fi^`adz{]�c`e9_Sj�|�j�cn^`_gf=^*ckf=^`a�cK��²�f�e�j�lK^9fiad]�j,�Bhgfi]bc`aqzN]�hSlkz{h%j,l`^Z²{�
��]�À`G®ÁK¦�Á¦°bÁ¦³%Á�Ý�Ã+���=ý��ªÿSû,ü?�,û�ü°adc�fX�Sadhbfil`^`aq^`jn«{l9fihS_#,
� À-6jO�;	Á�;�Ã°mUa¾^k_�G��Nj,l`^`a�e�j�c°z{]
^`_bjUpqj,� ^�f{]b}v¦��{j�lK^kade,j�c�z{]�^`_SjUlkad«{_s^�c`�be9_�^`_bfi^�j,�{j�l`²@�Nj,l`^`j���zN]�^k_Sjtpqj,� ^�_bf{c�}Dj�«{lkj,j�°
fi]g}vj�f{e9_�cK�b�bcKj,^�zi�5cKad½,j�³�z{]v^`_SjUpdj�� ^[_gf{c�f=^�pdj�fNcZ^�Ý[]Sj,ad«{_B�%z{l9c,�iyt_bjt��z{pdpqz=mUad]S«@l`j�cK�bp¾^
c`_Sz=m�cU^k_bf=^Ó��z{l@e�j�lK^9fiad](hbfil9fi|�j�^kj,lÓcKj,^kc"À`G®ÁK¦�Ák°gÁk³%Á?Ý�Ã�x7}Da�cKh%j,l9cKj�lkc*e,fi]Élkf{]b}Dz{|�pd²��%j
e�zN]bcK^`lk�be1^kj�}�aq](f"�{j�l`²�c`ad|"hbpqjomtf¥²{�
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é{Ã+���A@*ÿ�B ý þ©,?�A!ªý-�A�b�+,?�Sû.@�û�ý����oÀªé S Áké P Á�K�a�éDÁ9é P Áké P ±r¯1Ã*���iý��ªÿSû,ü?�,û�ü�ý��&�A!UBqû?���*!°Â�ª�éB± Äk´ �

This paper appeared in: Lectures on Proof Verification and Approximation Algorithms,  63-82, LNCS 1367, 1998



Ú I wP_bf{hD^`j�l ô ��u�lkzsz{��wP_Sj�e9³Baq]S«�fi]g}�õ*z{]Dx7��hbhSl`z¥�Dad|�fi�Sadpqaq^Z²

�nü������+�Å
bz{l�íøk é S fi]b}�> köé P pqj,^�6�µ4T ¶(�gj�^`_Sj�j��{j�]N^[^`_bfi^PfipdpS]Sj�aq«N_s�%z{l9c�z{�"í®f{l`j
ad]L>��=yt_Sj�]�^`_bjPhSlkz{�gfi�Sadpqaq^Z²Ó^`_bfi^°^k_Sjnlkf{]b}Dz{|�pd²oe9_SzNc`j,]�Àªé S Áké P Á�K�a�éNÃ�x7fi|�hSpda¾Äge�f=^kaqzN]
cke9_Sj,|�j@adc�]Szi^U^k_Sj�}Dj�c`adl`j�}�}Da�c`hgj�lkc`j,ltj�òs�bf{pdc

u�lkz{�r¸ ·¸ ¹[¸ º Z�´¸ »u¸ º Z�´  ¼�  ¼� 6 µ~T ¶ »y¨ U¸ ¹�¸ º Z^´¸ »u¸ º Z^´  ¼�  ¼� u[l`zN�r¸ 6 µ~T ¶ »
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� é ± Ä¦´

�®j	mUaqpdp[�gcKj�^k_Sj�c`j©ÀÆé S Áké P Á�K½a~éDÁ9é P Áké P ±r¯1Ã�x7}Da�cKh%j,l9c`j,l9c@^`z(«Nj,]Sj�lkfi^`j�K¾a~é�hbcKj��b}Dz
l9fi]b}DzN| cZ^kl`ad]S«scvz{�Xpdj,]S«{^`_�'©ad]öf´�{j�l`²�c`ad|"hbpqj�mtf¥²%ùU�®j�c`ad|"hbpq²Ûe9_bzszscKj�f´�{j,l`^`j,�
��lkz{|�^`_Sj�pdj�� ^ncKa�}Dj*f{]b}"^kf{³{j�fipdpSaq^kc�KDa©é@]Sj,ad«{_B�%z{l9c�f{c�hgcKj��b}Dzol9fi]b}DzN|�cK^`lkaq]b«Nc��{yt_Sj
��z{pdpdz=mUaq]S«�lkj�c`�Spq^Uc`_Sz=m�cn^k_bf=^��B²�}DzNaq]b«�c`z�mPjoe�fi]�l`j�}D�be�jÓ^k_Sj�e�zN]bcZ^9fi]s^�îX^`z�Â{�

r=sUt4u�vAt4wyx�z-{u4"z½ç �
Bqû*�?�t���`è©º��o�»���"ÿ���BúdA����@vý-��BÓ!Æý¤@�ûÏ��B ¥~�=ü1ý¤!(�4@ ,������ ,?�Bý;û,ú¥û
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�nü������+�Åa£j�^D�Õ�%j�f"�{j,lkaqÄbj,lt��zNlUl`j�e�z{«N]Sad½,ad]S«"f"p�fi]S«N�bfi«NjÓÜ�^k_bf=^��gcKj�cc'BÀ;¦£Ãtl9fi]b}DzN|
�Saq^kc�ë�òs�Sj�l`adj�c _ ��l`j�j��Saq^kc�fi]b}ofNe9_Saqj��{j�crfi]oj�l`lkz{l¨hSlkz{�gfi�Sadpqaq^Z²Ózi�¨Â¥è{éD�+�®j[mUadpqpBe�zN]bcK^`lk�be1^
f��{j�l`aqÄbj�l^�Lò¨]Sz=m¬f{cP��z{pdpqz=m�c��
yt_Sj��Nj,lka¾Ägj,l��=òiÄbl9cZ^£�b]Sa¾��zNl`|�pd²Xfi^£lkf{]b}DzN|�e9_SzBzNc`j�c¨foÀªé S Á9é P �H��� Á�KFaoéNÃ�x7fi|�hSpda¾Äge�f=^kaqzN]
cke9_Sj,|�j(mU_Sa�e9_ö�s²øarj,|�|�f ô �dÂ¥º©a�c�mUa¾^k_ �{j�l`²æ_Sad«{_öhSlkz{�gfi�Sadpqaq^Z²ÛföÀÆé S Áké P �H� � Á�KÁa
éDÁ9é P �H��� Áké P ����� ±¨¯�Ã�x7}Dadc`h%j,l9cKj�l��%õ�z=m¼�=ò°l9fi]b}DzN|�pq²�cKj�pqj�e1^9cXf��Nj,l`^`j,����lkz{| ^`_bjvpdj�� ^@cKa�}Dj
zi��^k_Sjv}Sadc`hgj�lkc`j,lÓfi]b}©�bcKj�c�aq^kc9K�a�é	]Sj,ad«{_B�%z{l9c�f{cXl9fi]b}DzN|ÙcK^`lkaq]b«Nc�z{��pqj�]S«i^k_q'DÀ�¦£Ã��

SzNlXj�f{e9_©z{��^`_bj�c`j0K.aöé�l9fi]g}Dz{| cZ^kl`ad]S«sc�^k_Sjv�Nj,lka¾Ägj,l9�Lò�cKad|��Sp�f=^kj�c*^`_Sj"�{j�l`aqÄbj�l9�
��z{lUad]ShS�S^ à �S\�^*fNe,e,j,hD^9c à ëSaq��f{]b}�z{]Spd²	aq�$� fNe,e,j,hD^9c à ��z{l�fipdp"K«a�évl`�b]bc,�
yt_SjÓ�{j�l`aqÄbj,l©�=ò%�bc`j�c©K�l9fi]g}Dz{|Õ�Saq^kcnfi]b}�aq^kcP��lkj,jX�Sa¾^te�zN|"hbpqj,�Baq^Z²�adcÓÀ-K�a®é{Ã _ �Nyt_B�bc
^`_bj�«{l9fihb_�,:î	e,z{]bcK^`lk�be�^`j�}���zNl�ad]ShS�D^ à �B²�^k_Sj�ckfi|�j�e�zN]bcZ^kl`�ge1^`adz{](fNc�}Dj�cke�lkad�gj�}�aq]^`_bj@^`_Sadlk}�hSlkzBzi��zi��u�lkz{h%zNc`a¾^kaqzN] ô �dÂ�é�_bfNc

�
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\�� à©á ÜÛ^k_Sj,]�^k_Sj,lkjoj��Da�cZ^9cUfvhbl`zBzi�Q�­cK�be9_�^`_gf=^D� f{e�e�j�hD^kctad]ShS�D^ à ��z{l�fipdp¨l9fi]b}DzN|cK^`lkaq]S«scXf{]b}�^k_Sj,lkj���zNl`j0�Lò�f{e,e,j,hD^9c���zNlÓf{pqp�é S l9fi]b}Sz{| cZ^kl`ad]S«sc,�%yt_s�gc�^k_Sjv«Nlkf{hS_:, î
_bfNcUf�e�pdadòs�Sj@zi��c`aq½�joé S �
\�� à�åá Ü ^`_Sj�]Émnj�e�p�fiad| ^`_bfi^f, î _gf{c*f�e�pdadòs�Sj�zi�[c`aq½�jvf=^X|"zscZ^oé P �H��� �5�*ckcK�S|�j�^`_Sa�ca�c@]Szi^@^`_bj	e,f{c`j{ë5aª� jN�që5^k_Sj,lkj�j��Da�cZ^�Ã�¢ é P ����� l9fi]b}Sz{|÷cK^`lkaq]S«scX��z{lomU_Sa�e9_J�=ò�f{e�e�j,hS^kc
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ô � ºB��\7|�hSlkz=�{j�}�õ�zN]Dx��*hShSlkz¥�Daq|�fi�baqpda¾^Z²`��j�c`�Sp¾^9ct��z{lX���r���X�s �¡£¢£¤ Ú Â

ad]ShS�D^ à �D�Baq]ge�j9��f{e,e,j,hD^9c�ad]ShS�D^ à ��z{lPpqj�c`c�^`_bf{] ¯Ä é P ����� lkf{]b}Dz{|ÕcZ^kl`ad]S«sc,ë=^k_Sa�c[|�j�f{]bc
^`_gf=^"^`_Sj�l`j�filkjFÃ ¢Ùé P �H��� �Nj,l`^`a�e�j�c�z{]Û^`_Sj�pqj,� ^"z{�U^`_Sj�}Da�cKh%j,l9c`j,l"mU_SzNc`j�]Sj�aq«N_B�gzNlKx
_SzBzD}©e�zN]s^kfiad]bcXf=^X|�zscZ^oé P �H��� ±r¯ ªöÂ��{j�lK^kade,j�c��gyt_Sa�cÓe�z{]s^klkfN}Dade�^kct^k_Sj�}Dj�Äb]ba¾^kaqzN]©zi�[f
ÀÆé S Áké P �H� � Á�K«a�éDÁ9é P �H��� Áké P �H��� ±¨¯1Ã7x�}Da�c`hgj�lkc`j,l��
yt_B�bctmnj@e�fi]S]bzi^�}Da�cZ^kaq]S«N�Sa�cK_�ad]�h%z{pd²B]Sz{|�a�fip5^`ad|�jomU_Sj�^k_Sj,lt^k_Sj,lkj@adcUf�e,pqa�òs�Sj@zi��cKad½,j
é S zNlXmU_bj�^`_bj,lÓj,�{j�l`²(e,pqa�òs�Sj�_bfNc@cKad½,j"f=^@|"zscZ^oé P �H��� ë5aÆ� j{�dë£�æ�r���X�N �¡°¢r¤©e�fi]S]bzi^X�%j
fihbhSl`z¥�Dad|�f=^`j�}	�Sh�^kz	f��;fNe1^kz{lUzi��é S ± P �H� � �
õ�z=m�mPjo_gf¥�{j{ù �

� é S o � S o Ä �]Â
� é S � ¯�o Â�� X�é Ä Â

â é S � O �
é Ä Â P ����¼¿

\���mnj	e9_SzBzNc`j`K �´ �pdz{«�¦ömnj	«{j,^o��z{l0 �ÄÆÅ ^k_bf=^��æ�r���X�s �¡°¢r¤­e,f{]S]Szi^v�gj�f{hDx
hSlkz¥�Daq|�f=^kj�}(�bh©^`z

� ����¼¿ ±g§ ��zNlofilk�Sa¾^klkf{l`adpd²�c`|�f{pqpUÉDë%�S]Spdj�ckcn���v�Óe,zix;Ø�� À�mnj��bc`j�}f�l9fi]b}DzN|�aq½�j�}�e,z{]bcK^`lk�be�^`adz{]���z{lt^`_bj�}Dadc`h%j,l9cKj�l9Ã��
�Bad]be�j��B²Éyt_Sj�z{lkj,| ô �qÂ f mnjv³B]Sz=m�^`_bfi^@mnj�e,f{]´c`j�^ _ � é	mnj"«{j�^@^k_bf=^o]Sz�¦°¯�Ô ï ±g§
fihbhSl`z¥�Dad|�f=^`adz{]"fipd«{zNl`aq^`_S| e�fi]"j��DadcK^���z{lP���r���X�s �¡£¢r¤¨� Y ]�^k_Sjtzi^`_bj,l�_bfi]g}�mnjt³s]bz=m
^`_gf=^ _ |v�bcZ^Ó�gj�pdf{l`«Nj,lU^k_bfi]æÂN�gyt_B�bc�mnj�]Sj�j�}�^kz	lkj�Äb]Sj�^`_Sjv]Szi^kaqzN](zi��òs�Sj,lk²�e,z{|"x
hSpdj��Daq^Z²Ýz{]be,j´|�zNl`jÉ^`zöfilkl`ad�{j®f=^�^`_Sj®Äb]bf{pÓ^`ad«{_s^(]Sz{]Dx7fihbhSl`z¥�Dad|�fi�Sadpqaq^Z²�l`j�cK�Spq^���z{l
�æ�£���X�N �¡°¢r¤5�
yt_Sj�zN�bcKj�l`�=fi^`adz{]É_bj,lkj"]bz=m a�c,ë5^k_bf=^o��zNloz{�Slo]SzN]Dx7fihShSlkz¥�Daq|�f{�Saqpdaq^Z²�lkj�c`�Spq^kc@mnj�z{]Spd²
|�f{}Dj"�bc`j�z{��^`_Sjv�;f{e�^X^k_bf=^Ó^`_Sj�l`jvadcÓf�e�j,l`^kf{aq](«sfih©�%j�^Zmnj,j�]©^k_Sj"e,z{|�hSpdj�^kj,]Sj�c`cXfi]b}
c`z{�S]b}S]Sj�ckc	hSlkz{�gfi�Sadpqaq^Z²�zi�@^`_Sj´�{j�l`aqÄbj,l��P�BzÛ�;fil�mPj©_gf¥�{j©f{ckc`�S|�j�}�^`_gf=^�^k_Sj´e,z{|"x
hSpdj�^kj,]Sj�c`cXhSlkz{�bf{�Saqpdaq^Z²�a�c*fipdmtf¥²Bc�Â [bad](^k_SadcXe,fNcKjo^k_Sj��Nj,lka¾Ägj,l�a�c*ckfia�}�^`z	_gf¥�{j@ÿbû�ü(��û?,.!
,?�A@*ÿ�Bqû.!7û+�5û*�?�1�D��pdpb^k_Sj*]SzN]Dx7fihShSlkz¥�Daq|�f{�Saqpdaq^Z²�lkj�c`�Sp¾^9c���zNlt�æ�£���X�N �¡°¢r¤�mnj�_bf¥�Nj*c`j,j,]
c`z��;f{ln}Dz"]Sz{^P]Sj�j�}	h%j,l`��j�e�^�e�z{|�hSpdj�^kj,]Sj�c`c��~�´j@fipdl`j�f{}D²�_bf¥�Nj�z{�gcKj�l`�Nj�}�^k_Sj*^klkfN}Dj*z{ø
�%j�^Zmnj,j,]É^`_Sj"j,lklkz{l*«sfih©f{]b}(^k_Sjv]B�S|v�gj�lXz{�Pòs�Sj,lkadj�c�ùgmnjve�fi]Éckòs�bfilkjo^`_bjvj�l`lkz{lX«Nfih
�B²@ñZ�bcK^U}Sz{�S�Spdad]S«�^k_SjÓ]s�b|��%j,ltzi�°òs�Sj�l`adj�c�ësaÆ� j{�dëDa¾�°mPjÓmnf{]s^[^`z"j,]bpdf{l`«Nj�^`_bjXpdz{«sfilka¾^k_S|
zi�5^k_SjUj,lkl`zNl�«Nf{hv�B²vfÓ�;fNe1^kz{l�z{� Ñ ëi^`_Sj�]�mPjU_bf¥�Njn^`z�f{pqpdz=m�^k_SjU�{j�l`aqÄbj,l�^kz��bc`j Ñ ^`ad|"j�c
f{cP|�fi]B²�òN�bj,lk²"�ba¾^9c,�B��e�filkj����Sp%fi]bf{pq²Dc`adc[zi�¨^k_SjXhbl`zBzi�¨z{�°yt_Sj,zNl`j�| ô �qÂ Ú lkj,�{j�fip�c�^`_gf=^
ad]	�;f{e�^P^k_Sj@]Sz{]Sx�f{hShSlkz¥�Bad|�fi�Sadpda¾^Z²sxª�;f{e1^kz{l���zNlU���r���X�s �¡£¢r¤�}DzBj�cn]Sz{^°ñZ�bcK^U}Dj,h%j,]b}�z{]_ �S�D^�z{]�^`_bjolkfi^`adz"z{� _ fi]b}�^`_bjopqzN«Nfilkaq^`_S|�z{�°^k_Sjoj,lkl`zNlt«Nfih£�
yt_Sa�c�|�zi^kaq�=f=^kj�c"^k_Sj(}Dj�Äb]ba¾^kaqzN]�z{�Óc`zæe,fipdpdj�}2��@j�iü*!ÆýHà�û?�`�9ükûkû�á�ý¤!j,?�A@*ÿ�Bqû��Ný¤!Zd���\��@f
�{j�l`aqÄbj�lP_bfNcte�z{|�hSpdj�^kj,]Sj�c`cnhSlkz{�gfi�Sadpqaq^Z²�îXf{]b}�c`z{�b]b}D]Sj�c`cnhSlkz{�bf{�Sadpqaq^Z²`Ø@fi]b}�_bf{cP��lkj,j
�Saq^*e�zN|"hbpqj,�Baq^Z² _ ëB^k_Sj,]�aq^kc�f{|�z{l`^`ad½,j�}	��l`j�jo�Saq^*e�z{|�hSpdj��Daq^Z² _ a�c�}Dj,Äb]Sj�}�fNc_ ù � _ è�pdz{«bÀÆî�è�Ø¥Ã+G
�®j�}Dj�Äb]bj@^`_Sj�e,pdfNc`c 
�unwnuöf{cn^k_Sj�fi|�zNlK^kaq½�j�}���lkj,j@�Saq^*e�zN|�hSpqj,�Da¾^Z²	�=f{l`a�fi]s^Uzi��unwnu��
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