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W�XDY.ZA[]\G^�_�`Aa3bdc%^�e�fDe,gDe,fih�j�a3jRkmlon�pRj�qFbdaA^�ris�a+t4_�^�aR\G^�a�`	rujvaR\G^�_�w�^�e,txrigdym_�^�tEe<z�ri_�gLz�{%e�g}|!X%Y#[�~�\G^�_�`Aa3bdc%^�e�fD_�gGa3j3�5��z�e,z�ru`
lon�p+j�\%^�_<s�rubda�e�`A_�g%j�aA^�s<e<z�r�s�a'e�\G\G^�_]��ritEe<z�r�_�g�_,y�^�cGg�z�rit:a�rigdym_�^�tEe<z�r�_�g�z�_B`	fir�a3g�z�jCym_�^�_�\dz�rit4r���e<z�r�_�g%jA��p�ym_�c%g%bGe<z�r�_�g
_,y�lon�p�ruj�z�{Ga+`3e,fif%w�^�e,\%{(_�yKz�{GaRe�g%e,fih��Aa�b(\%^�_�w�^�e,t��8lon�p+j5ym_�^5_��d�oa3`	zv�._�^�r�a3g�z+k#�9��q�\G^�_�w�^�e�tEjCj�{%e�^�a�j�_�t4a+`A_�t4t4_�g
`�{%e�f�fiaAgGw�a3j3�?�Rr�^�z�c%e�fD`3e,fifij�k�\D_�f�h�t4_�^�\G{Gruj�tEq�t4e���a�`3e,fif%w�^�e,\%{4`A_�g%jvz�^�c%`	z�ri_�gEbdr��E`AcGf�z3���GcG^�z�{%aA^���j�r�gD`	a�z�{Ga+`	_dbda+�%e�j�a
z�a3g%bGj�z�_4�Da9fue,^�w�a���z�{GaB`A_�t4\Gfia	�dr�zoh�e,g%b�z�{Ga9\%^�a�`	rujvri_�g�_,yMz�{GaBe�g%e,fihdjvruj't�c%jvz��DaB`3e,^�a	ymcGfifihL�%e,fue,gD`	a3b8�

�RgGa�bdr��E`AcGf�zoh�_,y�`Ae�f�f�w�^�e,\%{�`	_�g%jvz�^�c%`�z�r�_�g�ym_�^L�9��fie�gGw�c%e�w�a�j(firia3j4rig�{G_<��z�_�e,\G\%^�_]�drit4e,z�a�z�{Ga�z�e,^�w�a	z�j:_,y
\K_�fih�t4_�^�\G{%ri`B`3e,fifij3�+l0g-e�bGbdr�z�ri_�g7z�_L\K_�fih�t:_�^�\%{Grij�t��K��e]s<eE{%e�j�r�z�j�_<��g�fie�gGw�cDe,w�aA�.j�\Ka3`	r� D`�yma�e<z�c%^�a��Kbdh�g%e�t4ri`(`	fue�j�j
fi_�e�bGr�gGwD����z�e<z�ri`Rlon�p+j'e�j�j�cGt4a�z�{%e,zFz�{Ga���{G_�fia+\G^�_�w�^�e�t>rujFe]s<e�r�fue,�Gfia+e,z�e�g%e,fihdjvruj�z�r�t4a���¡+_<�Fa3s�aA^��,z�{GrujFtEe]h:gG_,z��Ka
z�{%a�`Ae�jva�ym_�^R��e]s<eG�Fp¢��e]s<e:\G^�_�w�^�e�t£`Ae�g�bG_<��gGf�_�e�b�eE`	fue�j�j' %fia9ym^�_�t�z�{GaBgGaAzo�F_�^��L_�^�_,z�{GaA^�c%gG��gG_<��g�^�a�jv_�cG^�`Aa3j3�
¤5s�aAgB��{%aAg(e�f�f�\G^�_�w�^�e�t4j8a	�drijvz�_�gBfi_d`Ae,f�bdrujv�dj3�,e���¥�tEe]h9`�{G_�_�j�a5z�_Rf�_�e�bB`Afie�j�j�a3jMfue,�Arifih��]_�g:bdaAtEe,gDb��]z�_R^�a�bdc%`	aFz�{%a
^�a3j�_�cG^�`	a(c%j�e�w�aEe,gDb}rit4\G^�_<s�a�^�a3j�\D_�g%j�r�s�aAgGa�j�j4¦�§3¨<©.�:ª�{GaAg«e���lo¬`	_�t4\GrifiaA^9aAgD`	_�c%g�z�aA^�j�e,g®cGgG^�a3j�_�fis�a3b-jvh�t(�D_�f�ru`
^�a	ymaA^�aAgD`	a���r�z(tEe]h«`�{G_�_�j�a4z�_-bGaAfue]h7z�{%a�^�a3j�_�ficdz�ri_�g�cGg�z�r�fFz�{Ga�r�gDjoz�^�c%`	z�ri_�g¯rujBaA�da3`	cGz�a3b�e<z�^�cGg�z�rit4a��}p°bdh�g%e,t4ru`
e,gDe,fih�j�ruj�{%e�j5z�_�bGa3e,fD��r�z�{Ez�{%a3j�a+cGgG^�a3j�_�fis�a�b:^�aAymaA^�aAg%`Aa3j3�Mp±t4_�^�a+j�cG�dz�f�a+\G^�_��GfiaAt���cDjvc%e�f�fih:r�w�gG_�^�a3b:��h:jvz�e,z�ru`�lon�p+j
ym_�^���e]s]e%�%ruj�z�{%e<z�eL^�cGg�z�rit4aBzoh�\Da(rij�bdaA %gGa3b7��h��K_,z�{�z�{Ga4`	fue�j�j�gDe,t4a(e�g%b�r�z�jRr�gGr�z�rue,f�`	fue�j�j�fi_�e�bdaA^��+¬�{Ga3^�aAym_�^�a��Ke
`	_�^�^�a3`	z�bGh�gDe,t4ri`�lon�p²{%e�j'z�_E�Ka9r�gD`	^�aAt4aAg�z�e�f5k�bda�e,fir�g%w:��r�z�{�bdh�g%e�t4ri`�`	fue�j�j�fi_�e�bGr�gGw�q��daA�E`Ar�a3g�z3�%e�g%bLzoh�\KaBj�e,yma��
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e<z�^�c%g�z�r�t4a(z�{%e,z�`3e,g7_�gGfih��Ka:aAg<�o_<h�a3b���h�bdh�g%e,t4ru`�e�g%e,fihdjva�jA���G_�^�a	�Ge�t:\%f�a���e�bdh�g%e,t4ru`(e�g%e,fihdjvruj�_�gGfih�g%aAa3b%j�z�_
e,gDe,fih��3aBfi_�e�bGa3b�`	fue�j�j�a3j+e�g%b�rig�s�_���a3b�t4a	z�{G_dbGj3�R¬�{Ga3^�aAym_�^�a��Dz�{Ga:e,g%e�f�h��Aa�b�`	_dbda(�%e�j�a(`3e,g��Ka(t(c%`�{}j�t4e�f�fiaA^+z�{%e�g
rig�e4`	_�g%j�aA^�s]e,z�ris�a�joz�e<z�ru`�e,g%e�f�hdj�rij3���GcG^�z�{Ga3^3�dbdh�g%e�t4ri`�`	fue�j�j'f�_�e�bdrigGw4`Ae�g�rit:\%^�_<s�a+z�{Ga�\G^�a�`	rujvri_�g�_,y8zoh�\KaBe,g%e�f�hdj�a3j3�
¬�{Ga�j�a	zR_,y�^�c%g�z�r�t4a9zoh�\Ka3jR`Ae,g��KaBfir�t4r�z�a�b�z�_Lfi_�e�bda3b�`Afie�j�j�a3j3�'¬�{�c%j3��eEbdh�g%e,t4ru`Be,g%e�f�hdj�rij�{%e�j�t4_�^�aB\%^�a�`	rujva�zoh�\Ka
rigdym_�^�tEe<z�ri_�g�z�{%e,gµr�z�jLjvz�e,z�ru`�`	_�c%g�z�aA^�\%e,^�z3�¶�GcG^�z�{Ga3^3��rig�`	_�g�z�^�e�joz4z�_«z�{Ga}`A_�g%j�aA^�s<e<z�ris�a�g%e,z�cG^�a¯km\Ka3j�jvrit4rijvz�ru`3qE_,y
jvz�e<z�ri`Re,g%e�f�hdj�rij3��e�bdh�g%e�t:ru`�_�gGaR`3e,gL�Ka�_�\dz�r�t4rujoz�ri`Re,�K_�cdz'ymcdz�c%^�aRa	�da3`Acdz�ri_�g8��r�y?c%j�a3bErig�`A_�g<�oc%g%`�z�r�_�gL��r�z�{�^�cGg�z�rit4a
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rit:\%^�_<s�aAt4aAg�z�j'{%e]s�a��Da3aAg�e�`�{GriaAs�a3b�c%jvrigGwEe�b%e,\dz�r�s�a�e�g%b�ymaAa3bG�%e�`����0bdr�^�a3`	z�a�b�`A_�t4\Grifie,z�ri_�g«¦ ¸%��§�À<©.�
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l0g-z�{Gruj9\%e�\Da3^3�M�Fa4\G^�a3j�aAg�zBe,g«_�g%f�rigGaE`Ae�f�f5w�^�e�\G{-`A_�g%jvz�^�c%`	z�ri_�g®t:a�`�{%e,g%rij�tÃym_�^9^�a3e�`�{%e,�%r�fir�zoh��.�%e�j�a3b}r�g�z�aA^�\G^�_��
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jvz�cG��z�_�`3e,\dz�cG^�a(r�g�s�_���a�b�`Ae�f�fMa3bdw�a3j3�R¬�{Ga(t:a�`�{%e,g%rij�t�_<s�aA^�`	_�t4a3j�bdr��L`	cGf�z�ria3j�`Ae�c%j�a3b���h�bdh�g%e,t4ru`�`	fue�j�j�fi_�e�bdrigGw
e,gDb7\K_�fih�t4_�^�\G{%rij�t��(¥�_�joz�_<s�a3^�{Ga�e�b�{De,\G\KaAg%j�e,z9��lo¬¢`A_�t4\Grifie,z�ri_�g-e�g%b®`	fue�j�j+fi_�e�bdr�g%w�z�r�t4a��(l.z9{%e�j�_�g%f�h7g%aAw�fir��
w�ri�GfiaBa���a3`	z+_�g�z�{GaB\KaA^�ym_�^�tEe,g%`Aa9_,y5e,\G\%f�ru`Ae,z�ri_�g%j�rig}e�g�e�bGe,\Gz�ris�aBa3g�s�ri^�_�gGt4aAg�z3��p½s�aA^�h�bda�jvri^�e��Gfia�yma3e<z�cG^�aB_,y�z�{%a
t4a3`�{%e�gGrujvt ruj5z�{%e<z�`Ae,fifKw�^�e,\G{%jF`Ae�gL�Da��GcGrif�z'rig%`	^�aAt4a3g�z�e,fif�h:��{Grif�a�a	�da�`	cdz�r�_�gE\G^�_d`AaAa3b%jA��¬�{Gruj1a3g%e,�%f�a�jFj�\Da�`	cGfue<z�r�s�a
_�\Gz�rit:ri�3e,z�ri_�g%j�cDjvrigGw4^�c%g�z�r�t4a9rig�s]e�f�rubGe,z�ri_�g%j'ym_�^�j�e,yma	zoh��
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n�a3`�{�z�`�{%e,g%j���r+e,gDbÂ�de,^��<e,^®¦ ¹�º<©9bda3j�`	^�r��Ka3bÂe¯w�a3gGaA^�e,f�e,\G\%^�_�e�`�{µ_,y�cDjvrigGw�bGh�gDe,t4ri`}lon�p+j3�xp s�r�^�z�cDe,f�t4e�`�{GrigGa
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��{Gru`�{-j�aA^�s�a�j+e�j+z�{%a(�%e�jvruj+ym_�^�bdh�g%e,t4ru`�lon�p��Kl0g}z�{Ga(ym_�fifi_<��r�gGw�jva�`�z�ri_�g?�?��a3`	z�ri_�g}¸%���Fa:bda3j�`	^�r��KaBz�{Ga4bda3j�r�w�g}_�y1e
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��{Gru`�{L�'_�^���j1aAs�aAgErigLz�{%aR\G^�a3j�aAgD`	a�_�y8fie��AhE`	fue�j�j5fi_�e�bdr�g%w%����a3`A_�g%b���_��d�oa3`	zFrigGr�z�rie�f�ri�Aa3^�j1t�c%jvzF�Ka�{%e,g%bGf�a�bLjv\Ka3`Arie�f�fih��
¬�{Gri^�b8�d�Fa�t�c%jvz�{%e,g%bGf�a�z�{%a�`3e�j�a+��{Ga3^�a�e,g�e�b%e,\dz�r�s�aRj�h�jvz�a3t�rigGf�rigGa�jF_�gGa�t:aAz�{G_db�r�g�z�_4e�gG_,z�{GaA^��5�RcG^�jv_�f�cdz�r�_�gLz�_
z�{%a3j�a�z�{G^�aAa�\G^�_��GfiaAtEj�ruj�w�ris�a3g��KaAfi_<�9�
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¬M_�rig%bdaA�®`3e,fif�a3^�j�_�y�e�`Ae�f�fiaAa��?_�cG^9t4_�bGr� %a�b«��lo¬`	_�t4\GrifiaA^9tEe,rig�z�e,rig%jBe�z�e,�GfiaE_,ymlDn�~Id d�Z�Z�oin�~_d d�ZA[Ip:\De,ri^�j3�4l0g«��e]s<e
��h�z�a3`A_dbda3j3��z�{Ga�z�e�^�w�a	z1_�y1|!XP]_^�`�Z�]�|![�Ycb%~_d�rij'_�g%f�hEe�j�h�t��K_�firi`+^�aAymaA^�aAg%`Aa�z�_�z�{GaRgDe,t4aRe�g%b�bda�j�`A^�ri\dz�_�^1_�y8z�{%aRt4a	z�{G_db
e�jF�'aAfif�e�jFe(jvh�t(�D_�f�ru`�^�a	yma3^�a3g%`	a+z�_(z�{Ga�`	fue�j�j5��{Ga3^�aRz�{%aRt4a	z�{G_db�`3e,gL�Ka+ym_�cGg%b�����a3j�_�fis�rigGw�z�{Ga�t4a	z�{%_�b�^�aAymaA^�aAg%`Aa
^�a q�cGri^�a�j�z�{Ga�`	fue�j�j�z�_B�DaRf�_�e�bda�b: %^�joz���pÂ�R¥´`3e,gLbda3fie]h:t4a	z�{G_dbE^�a�jv_�f�cGz�ri_�g4cGg�z�rif%z�{GaR`3e,fif%rig%jvz�^�c%`�z�r�_�gLrij1a	�da3`Acdz�a�b
e<z�^�cGg�z�rit4a��5¬�{Ga3^�aAym_�^�a���z�{%a9^�a�e,fKz�e�^�w�a	z�tEe]hLgG_,z��Ka9��gG_<��g�e,z+��lo¬¶`	_�t:\%r�fue<z�r�_�g�z�r�t4a��

¬M_�bda�e,fC��r�z�{}fue,�Ah�`Afie�j�j+^�a�jv_�f�cdz�r�_�g}e,gDb�\D_�f�h�t4_�^�\G{Gruj�t���_�cG^�e�\G\G^�_�e�`�{�cDjva�j�z�{Ga:`3e,fif�a3a�³ j+t4aAz�{G_db7gDe,t4a(e�g%b
bda�j�`A^�ri\dz�_�^�rig¯z�{GaLz�e,�Gfia��«�G_�^(aA�de�t4\Gf�a���r�yR�D_�z�{¯t4a	z�{G_dbGjsr �It8u v e�g%b�w �yx8u v {%e]s�aLs�r�^�z�c%e�f'`3e,fifij�_,yRe-jvh�t(�D_�f�ru`
^�a	ymaA^�aAgD`	a Q ���zu�v ��e,g%bLe�gG_,z�{GaA^'t4a	z�{G_db|{ �y}~u v {%e�jFeBs�r�^�z�cDe,f�`Ae,fifK_,y0� ����u v ��_�cG^Fe�\G\G^�_�e�`�{4e�j�j�cGt4a3j1z�{De<z'e�f�fDz�{%^�a3a
t4a	z�{G_dbGj�e�^�aE\K_�j�jvri�GfiaL`Ae�f�fiaA^�j�_,y�e,g�h-t:aAz�{G_db«��r�z�{«z�{Ga�j�r�w�g%e<z�cG^�a �zu v �Me�g%b«e,fif�_d`Ae,z�a�jBjvfi_,z�j9rig«z�{Ga�¬�lM�¢ym_�^�e�f�f
_,yFz�{Ga3t��(p'z9^�c%g�z�r�t4a��8_�gGfih�zo�'_ � ¬8�½a3g�z�^�r�a�jR_�y Q ���zu�v tEe]h��Da: %fifia3b��Ce,g%b}_�gGfih�_�gGa4a3g�z�^�h�_�y�� ���zu�v tEe]h�w�aAz
 %fif�a�b��4¬�{Grij�`A_�g%j�aA^�s<e<z�ris�a:jv_�f�cGz�ri_�g}cDjva�j9jv_�t:a4j�cG\Da3^v¾DcG_�c%j�j�\%e�`Aa����GcGz9bG_�a�j�gG_,zBj�e�`	^�r� D`	a4e�`3`	cG^�e�`Ah��B�Gc%^vz�{GaA^��8r�z
j�r�t4\Gfir� Da3jFz�{GaRz�e�jv�4_�y?{%e,gDbdf�rigGw:jvh�t��K_�firu`�^�a	ymaA^�aAgD`	a3j'e,gDbE\D_�f�h�t4_�^�\G{Gruj�t���l0g�^�a�e,f�e,\G\Gfiru`Ae<z�r�_�g%j5�'a�_��%j�aA^�s�a�b:z�{%e,z
_�g%f�h7e�ymaA�>`A_�t4t4_�g-t:aAz�{G_db®jvriw�gDe<z�c%^�a�jA��j�c%`�{-e�j ��u��\x�����u S x
U�x��n��x{z��T�?VXW S �\� NOv �de,g%b }`x\�®}��TOY����u v �G{%e]s�a:fue,^�w�a
`Ae�f�fiaA^�j�a	z�j���{GaA^�a9jv\De�`	a�ruj�cGg�c%j�a3b��
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method instruction address

fields

class A’s TIB

an object of A

other type information

virtual method table

header

object pointerk�e�q�¬�lM��rig���ri��a3j8�?�R¥

java.lang.Object

A

D

E

method instruction address

VMT  

overriding method instruction address

km�Dq���¥7¬¶r�g���ri��a�j8�8��¥

java.lang.Object

A

D

E

method instruction address

indexed by method offset

indexed by callsite id

CTB array

k�`�q�¤���z�a3g%bda�b���¥7¬Âym_�^�\G^�_, %firigGw:`3e,fif8w�^�e,\%{

java.lang.Object

A

D

E k�b%q'l0g%f�rigGrigGw�§�aAfiaAt4aAg�z�_,y � ¬8�

�Cr�w�cG^�a:§
e��+ri^vz�c%e,f8¥7a	z�{%_�b�ÁRrij�\%e,z�`�{GrigGwL¬Ce,�Gfia�r�g���r���a3j&�8��¥
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�'a3`3e,c%j�a�z�{GaA^�aRe�^�aRt4e�g�h:_��d�oa3`	zFrigGr�z�rue,fir��3aA^�j5z�{%e<z�jv{De,^�aRe�`A_�t4t4_�gLgDe,t4a�� w�z�wXN� �,z�{%aAri^ � ¬8��e�^�^�e]hdj�tEe]h:w�^�_<�
z�_�_�fue,^�w�a��¶��rig%`	a}`3e,fifijL_,y9joz�e<z�ru`�t4a	z�{G_dbGjLe�g%bµ_��d�oa�`�zLrigGr�z�rue,fir��3aA^�jLe,^�a�t:_�gG_�t4_�^�\G{%ri`��F�'a�c%j�a}e�`	_�g%jva3^�s<e,z�ris�a
e,\%\G^�_�e�`�{}z�_�e]s�_�rib � ¬8�¢e,^�^�e]h�j�e,gDb-\%^�_� %f�rigGw�`	_dbdaEjvz�cG�DjA��¬�{%a:_�gGfih}\G^�_��GfiaAt´z�_�_<s�a3^�`A_�t4a(ruj�{G_<�z�_�{%e�g%bdfia
cGgG^�a3j�_�fis�a�b«t4a	z�{%_�b�^�aAymaA^�aAg%`Aa3j�k!ym_�^(fue,�3h«`Afie�j�j(fi_�e�bGr�gGw�q��«l.y�z�{Ga�z�e,^�w�aAz�t4a	z�{%_�b�^�a	ymaA^�aAgD`	aL_�yRe,g±|!X/]X^ `�Z����GZGnA|�~_d
rig%joz�^�cD`�z�ri_�g�bda3gG_,z�a3jLe�g�_��d�oa3`	zLr�g%r�z�rie�f�ri�Aa3^�e,g%b�z�{Ga�^�aAymaA^�aAg%`Aa7`Ae�g��Ka7^�a3j�_�fis�a3b�e<z���lo¬°`A_�t4\Grifie,z�ri_�g�z�rit4a���_�c%^
e,\%\G^�_�e�`�{®`	_�gDjva3^�s<e<z�r�s�aAfih}e�j�j�cGt4a3j�z�{%aA^�aErijBe�`3e,fif�a3bdw�a4ym^�_�t´z�{GaL`	_�t:\%r�fia3b«t4a	z�{G_db-z�_�z�{%aL^�a�jv_�f�s�a3b}r�gGr�z�rue,firi�AaA^
t4a	z�{G_db��°�%_�^�cGgG^�a3j�_�fis�a3b�� w�z�wXN� t:aAz�{G_db¶^�aAymaA^�aAg%`Aa3j3�+e�bdaA\KaAg%bGaAg%`Ah±_�gÂz�{Ga«^�a	ymaA^�aAgD`	a7ym^�_�t z�{Ga�`Ae�f�fiaA^�rij
^�aAw�rujvz�aA^�a3b«rig�e-bGe<z�e,�%e�jva��-ª�{%aAg�z�{Ga�t4a	z�{%_�b�^�aAymaA^�aAg%`Aa�w�a	z�j(^�a3j�_�fis�a3b�kmz�{Gruj:{%e,\%\Da3g%j4bdcGa�z�_-e-`	fue�j�j�fi_�e�bdrigGw
aAs�aAg�z�q	��z�{GaBbGaA\KaAg%bda3g%`	h�rij+`	_�g�s�aA^�z�a3bLz�_Le4`Ae�f�f�a�bdw�a��
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l0g�e,g�e�bGe,\Gz�ris�aRj�hdjoz�aAt���r�g%f�rigGrigGw4t:riw�{�z��Da9e�\G\Gfir�a�bL_�g�eByma3�Â{G_�z't4aAz�{G_dbGj3��ª-a9`3e,\dz�cG^�a+z�{Ga�jva�a3s�aAg�z�jFe�j1ym_�f�fi_<��j3�
ª�{Ga3g}eL`Ae�f�fiaAa�rijRr�g%f�rigGa3b7r�g�z�_�eL`Ae�f�fiaA^R��h�e�g�_�\dz�r�t4ri�ArigGw���lo¬¿`	_�t4\GrifiaA^��%z�{Ga(`3e,fif?a3bGw�a9ym^�_�t°z�{Ga:`Ae�f�fiaA^+z�_�`3e,fif�a3a
ruj�e�bGbda�b�z�_:z�{GaB`3e,fif8w�^�e,\%{�cGg%`A_�g%bGr�z�r�_�g%e,fif�h��5¬�{Gruj�rij�e4`A_�g%j�aA^�s<e<z�ris�a�j�_�ficdz�ri_�g���r�z�{G_�cGz�^�cGg�z�r�t4a�_<s�a3^�{Ga�e�bGj3�

$&%�� � 7<> ;=B ;��/*�> ; 14&9
��rig%`	a9��r���a3j&�8��¥ rij���^�r�z�z�a3g�rig���e]s<eG��_�c%^'^�cGg�z�rit4a9`Ae,fif�w�^�e,\%{�`	_�g%jvz�^�c%`�z�r�_�g�t4a3`�{%e�gGrujvt�tEe]hErig%`	c%^�zo�F_:��r�g%b%j�_,y
_<s�a3^�{%a3e�b%jA���Cr�^�joz��8e�bGbGr�gGw�_�g%a�rig%joz�^�cD`�z�ri_�g-\Da3^9`Ae,fif�`Ae�g}\K_,z�a3g�z�rue,fif�h7`A_�g%j�cGt4a�tEe,g�h � n��`Ah�`Af�a�j+�Ka3`3e,c%j�a4��ri��a�j
�8��¥ rig%j�aA^�z�j�tEe�g�h�j�hdjoz�aAtÃ`Ae�f�fuj�rig�z�_�e�\G\Gfiri`3e<z�r�_�g%j�ym_�^+^�cGg�z�rit4a:`�{Ga�`��djA�Df�_d`��djRe�g%b�_��d�oa3`	z�e,fifi_�`3e<z�r�_�g%jA����a3`A_�g%b��
e � ¬8��e,^�^�e]h(rij�e(gG_�^�tEe,f���e]s<e�e�^�^�e]h���r�z�{�e�z�{G^�aAaA�#�'_�^�b4{Ga3e�bdaA^ ��z�{�c%j � ¬8��e,^�^�e]h�j1`Ae,g�r�gD`	^�a3e�j�a+t4a3t:_�^�h4c%j�e,w�a
e,gDb�`A^�a�e<z�a�aA��z�^�e:�'_�^��4ym_�^�w�e,^��%e,w�aR`	_�f�fia3`	z�_�^�j3�

! `Ae�f�fiaA^�j ��e]s]es58ri�G^�e,^�r�a�j �d\Da�`A���R¥ p�\G\
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¬Me��Gf�aE§
e�Á+rujoz�^�ri�Gcdz�r�_�g�_,y � ¬8�±jvri�Aa�j
¬Ce,�Gfia�§�jv{G_<��j1z�{%a�bdrujvz�^�r��GcGz�ri_�g%jF_,y8z�{Ga � ¬8��j�ri�Aa3j1ym_�^Fz�{%a���\Ka3`3����¥7·�À(�KaAg%`�{GtEe�^��dj+¦ ¹,¸,©Krig�e&%?~'��Y �)(�~*�KY#| ]]Z,+

- Z,.:| - �%~�n�Z��K_�_,z5rit4e�w�a��C¬�{Ga��K_�_,z1ritEe,w�a�`A_�g�z�e�r�gDj�t4_�jvz�fih��8��¥�`	fue�j�jva�j�e,g%b4e�ymaA����e]s<eRcGz�rif�r�zoh:`Afie�j�j�a3j3�?ª®a�_�g%f�h
\G^�_, %fia3b�t4aAz�{G_dbGj8ym^�_�t²��e]s<e�f�ri�G^�e,^�r�a�j8e,g%b��KaAgD`�{GtEe,^���j3�?p¯j�tEe,fif�g�cGt(�Da3^?_,ydt4a	z�{G_dbGj8_�y%`	fue�j�jva�j�rig�z�{GaF�D_�_,zMr�tEe,w�a
tEe]hR{De]s�a � ¬8�®e,^�^�e]hdj�e,fifi_�`3e<z�a3b�e<zC^�cGg�z�r�t4a5�Ka3`3e,c%j�a�z�{%aA^�a5rij?gG_+`Af�a�e,^M`Acdz?t4a3`�{De,gGrujvt¶ym_�^Cbdrujoz�r�gGw�cGrujv{GrigGw��Ka	zo�'aAa3g
��r���a3j��8��¥£`	_dbda�e�g%b�e�\G\Gfiri`3e<z�ri_�g:`	_dbda��C¬�{Ga' %^�jvz�`A_�ficGt4g(j�{G_<��jMz�{Ga�^�e,gGw�a1_,yDz�{Ga�g�cGt(�Da3^C_�yD`Ae�f�fiaA^�j3�M¬�{Ga�j�a3`	_�g%b
e,gDb}z�{Gri^�b�`A_�ficGt4g%jBfirijvz9z�{%a�bdrujoz�^�ri�Gcdz�r�_�g%jB_�y't4a	z�{G_dbGjB�KaAfi_�g%w�rigGw�z�_}��e]s<e�f�ri�G^�e,^�r�a�j9e,g%b¯��\Ka3`3����¥ e,\G\%f�ru`Ae,z�ri_�g
`	_dbda���/¬M_}bda3t:_�g%jvz�^�e<z�aLz�{%e,z�t4_�jvz(t4a	z�{G_dbGjB{%e]s�a4ymaA��`3e,fif�a3^�j3�M�'a�`3e,fu`	cGfue<z�a3b®z�{%a�`	cGt(cGfue<z�ris�a�\Da3^�`AaAg�z�e�w�a3jB_,y
t4a	z�{G_dbGj�z�{%e,z9{%e]s�a(gG_�`3e,fif�a3^3�10 §��10¢¸�e�g%b20 	�`Ae�f�fiaA^�j+rig-z�{Ga: %^�joz�z�_�ym_�cG^vz�{}^�_<��jA��ª-a(ym_�cGgDb7z�{%e<z��?À�·$"°_,y
t4a	z�{G_dbGj�ym^�_�t kmfi_�e�bGa3b�`	fue�j�jva�j�rigDq���e]s]e:fir��%^�e�^�ria3j3�%e,gDb�À �$" _,y�t4a	z�{%_�b%j�ym^�_�t �d\Da�`A���R¥7·�ÀG�G{%e]s�a9gG_Et4_�^�a�z�{%e�g
	:`Ae�f�fiaA^�j3�1l0g�z�{%a3j�aB`Ae�j�a3j3�Gr�z+ruj�gG_�z+��rij�a�z�_L`A^�a�e<z�a � ¬8�¶e�^�^�e]hdjF��r�z�{7eEj�{G_�^vz�fiaAgGw�z�{��Ka3`3e,c%j�a9a3e�`�{�e�^�^�e]hE{Ga�e�bda3^
z�e���a�j1¸B�'_�^�bGj3�C¬�{%a+fue�jvz'bGe,z�eB^�_<�µfie��Da3f�fia3b �43 V 3 Q�5@��w�ris�a�j�z�_,z�e�fDg�cGt(�Da3^F_�y8t4a	z�{%_�b%j1_�yMe,fifK`Afie�j�j�a3j1e,g%b�g�c%t��KaA^�j
_,y�t4a	z�{G_dbGj�r�g�z�{Ga�zo�F_Ej�cG�d�0`Ae,z�aAw�_�^�r�a�jA�

¬M_(e]s�_�rib:z�{Ga�_<s�aA^�{Ga�e�b4_,yCe,^�^�e]h({Ga3e�bdaA^�j5ym_�^'¬�lM��j3�de,g%b4z�_(a3f�rit4r�gDe<z�aRz�{%aRaA��z�^�e�r�gDjoz�^�c%`	z�ri_�gEz�_(fi_�e�b4z�{%a � ¬8�
e,^�^�e]h�ym^�_�t e�¬�lM�>r�g«z�{Ga�`	_dbdaLym_�^Brig�s�_���aAs�ri^vz�c%e,f�rig%jvz�^�c%`�z�r�_�g%jA�Ce�fi_�`3e,f5_�\dz�rit4r���e<z�r�_�g®ruj9z�_�r�g%f�rigGaEz�{GaE %^�joz�ymaA�
aAfiaAt4a3g�z�j5_�y�z�{Ga � ¬8��rig�z�_9z�{GaR¬�lM�����dr�g%`AaR`3e,fif�a3^5r�gDbdri`Aa3j'e,^�a�e�j�jvriw�g%a3bEe<z'`	_�t4\Grifia�z�rit4a��deB`	_�t4\Gr�fiaA^F��gG_<��j���{Gru`�{
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\%e�^vz�_,yFz�{Ga � ¬8�¿��rif�f��KaLe�`3`	a3j�j�a3b�rig}z�{Ga4w�a3gGaA^�e<z�a3b}`A_dbda��:¬?_�e�`3`	_�t4t4_dbGe<z�a�z�{Ga4r�g%f�rigGa3b-\%e�^vz�_,yFz�{Ga � ¬8����e
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