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VXWZY�[(\F]F[_^4`,`�abW�]'cd^4W�]fe�^4]Fg�hAgjikal]fW&m�^4WQabW�n2[�gj^fioabW�]pgq`�Y�r�^fioadisadiut�g2abW�]pYAcd^Fn2gjhv\FWQY�[(\Fw
x adhfabW�]zy{^fn(a|c}ab~�abgji,y�\F[�ab`�Y�[�\ x alW�]zY�[�\F]f[_^4`�[�\ft�e�i�~�W�gji�i�^�W�h�[�g2c}ad^4tAa}c}al~��F�R��\J~�rAadi�gqW�h
`p^4WA��cd^4W�]Fe�^�]Fgji Y�[(\ x adhAg'`�gjn(r�^4WAadi�`pi�y�\F[ r�^4W�hfc}abW�]Zg2��n2gqY�~�ab\FW�^�cBg x gqWA~_is� rAadn(r�^�[�adi�g
hAe�[�abW�]ZY�[�\F]f[_^4`�g2��gjn2e�~�ab\FW&�Q�sr�gphAgjioab]FWz\4y+g2��n2gqY�~�ab\FWzr�^4W�hfc}abW�]J`�\�hAg2c�i�r�^ x g�t�gqgqW
�sadhAg2cl��hfadi�n2e�i�i�gjh�ioabW�n2gs~�r�gs`�adh'WAabW�gq~�gqgqW�wXi�g x gqW>~�algji��+�$^4WA�'^4e�~�r�\F[2i:r�^ x g+^4[(]Fe�gjh�~�r�^4~
~�r�g abWA~�[�\�hAe�n2~�ab\FWZ\�yCg2��n2gqY�~�al\fWZr�^4W�hfc}abW�]�abWA~�\p^�Y�[�\F]f[_^4`�i�r�\FeAcdhQr�^ x g�^Fi�c|ab~�~�clg�g2�&gjn2~
^Fi�Y�\>i�ikaltAcbg�\FWv~�r�g�Y�gq[�y�\F[�`�^4W�n2g�\4yBY�[�\F]F[_^�`pi�� rAadn�r$hA\�W�\F~ [_^�a�i�g�g2��n2gqY�~�ab\FW�i��
VXWz~�rAadi�Y�^4Y�gq[,�+g,[�g x abgq��~(r�gp�AW�\4� W�~(r�gq\F[��J\4yucl\4� w�\ x gq[(r�gj^FhJg2��n2gqY�~�ab\FW�r�^4W�hfc}abW�]�m
^4W�h�]4a x g�ab`�YAcbgq`�gqW>~2^4~�ab\FW�g2��Y�gq[�abgqW�n2g \�y7^ �qgq[�\�\ x gq[�r�gj^Fh�g2��n2gqY�~�al\fW�r�^�W�hfc|abW�]�i���i�~�gq`Z�
��alW�^�c|cb���sgs[�g x abgq��~�r�g i�e�t�~�cbguabWA��e�gqW�n2g�� rAadn(rpi�e�n(r�g2��n2gqY�~�ab\FWpr�^�W�hfc|abW�]�r�^Fi	\FW�\F~(r�gq[
Y�r�^Fi�gjis\4y n2\�hAg']FgqW�gq[_^�~�ab\FW&�
¡Q¢A£&¤�¥7¦4§C¨f©	g2��n2gqY�~�ab\FW�i�m�g2��n2gqY�~�ab\FW$r�^4W�hfc}abW�]�m�Y�[(\F]F[_^4`,`�abW�]�cd^4W�]Fe�^4]Fgji��
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± WAe�`�t�gq[s\4yCn2\FWA~�gq`�Y�\f[_^4[���Y�[�\F]f[_^4`�`�abW�]�c�^�W�]Fe�^4]Fgji�Y�[�\ x adhAg�y�\F[ g2��n2gqY�~�ab\FW�r�^4W�hfc}alW�]Gm�g2ab~�r�gq[ ^Fi
^�yX^Fn(a}c}ab~k�²alW�~�r�g t�^fi�gscd^4W�]Fe�^4]fgF³b´qµXmf\F[ ^Fi ^�W�g2��~(gqW�ioab\FWp~(\'^�Y�[�g x ab\Fe�iocb�pg2�Aadi�~�abW�]�t�^Fi�gscd^4W�]fe�^4]FgF³·¶�µX�
�sr�gs[_^4~�al\fW�^�cbg y�\F[	YAcd^Fn(abW�]�i�e�n(r�y{^Fn(a}c}ab~�abgji�alW,~�r�gji�gBcd^4W�]fe�^4]Fgji�adi�abW x ^4[�ad^4tAcb��t�^Fi�gjh�\FW�~�r�gs^4[�]Fe�`,gqW>~
~�r�^4~ i�e�n(rQyX^Fn(a}c}ab~�abgji�Y�[�\ x adhAg'~(r�g�`�gj^4W�is~�\�n2\FW�i�~�[�e�n2~u[�\Ft�e�i�~�^�W�h�[�g2c}a�^�tAclg�Y�[�\f]F[_^4`pi�³·¸qµX�
VXW$~�rAadi�n2\FWA~�g2��~�m�tA�Z^4WZ¢A¹Cº4¢�»�¼j½b¥�¾��sg�`�gj^4W$^4W¿^4t�W�\f[�`p^�cBg x gqWA~ � rAadn�rvadi�hAgq~�gjn2~�gjh$hAe�[�abW�]Q~�r�g
g2��gjn2e�~�ab\FW�\4y�^vY�[�\F]F[_^�`ZmC^4W�hÀ� rAadn(r�Y�[�g x gqWA~_i�~�r�g�Y�[�\F]A^4`�y�[�\F`Án2\FW>~�alWAeAabW�]�^�cb\FW�]vab~_i�W�\F[�`p^�c
g2��gjn2e�~�ab\FWJY�^4~�r&³ÃÂ�m	´qµX��ÄJg�hA\QW�\F~�hfa�i�~�abW�]FeAadi�r�tGgq~��+gqgqWJi�e�n(r$g x gqWA~_i �urAa�n(rJ^4[�g�hAgq~�gjn2~�gjhvtA�Z~�r�g
r�^4[_hA� ^4[(gFmC\f['tA��i�\4yÅ~�� ^4[�g�~�gji�~_i�^4e�~�\F`p^�~�adnq^�c}cl��alW�i�gq[�~�gjhÀt>�J~(r�gÆn2\F`,YAa|cbgq[jm�\F[�t>�$g2��YAc|adn(ab~�~�gji�~_i
� rAadn(r�^�[�g�gqW�n2\�hAgjh8abWJ~�r�g�i�\Fe�[_n2g�\4y ~�r�g�Y�[�\f]F[_^4`Z� ± Wvg2��gjn2e�~�al\fWJgqW x ab[�\FW�`�gqWA~�� rAadn(r�^�c|cb\4��i�^
Y�[�\F]f[_^4`Ç~�\�[�gq]A^�abW¿n2\FWA~�[�\4c&\4y ~(r�g�g2��gjn2e�~�ab\FWvy�\4c}cb\���alW�]�~�r�g�hAgq~�gjn2~�ab\FWZ\�y�^4Wvg2��n2gqY�~�al\fWQadi�i(^�adhQ~�\
Y�[�\ x a�hAg�¢>¹	º4¢�»�¼j½�¥&¾ÉÈ7Ê:¾&§	Ëd½{¾7Ì	�
Íua}�&gq[�gqW>~Qg2��n2gqY�~�ab\FWÎr�^�W�hfc|abW�]É`�\�hAg2cdiQr�^ x gZY�[(\ x adhAgjhÎ^z�sadhAg x ^4[�abgq~���\4y���^���i�\�y�^Fi�i�\�n(ad^4~�abW�]
g2��n2gqY�~�ab\FWJr�^4W�hfcbgq[_i��sab~�r x ^4[�ab\Fe�i�[(gq]4ab\FW�i�\4y+~(r�g�Y�[(\F]F[_^4`vm�^4W�hvY�[�\ x adhAgp^�hfa x gq[_i�g,[�gqY�gq[�~(\4ab[�g�\4y
Y�\Ai�ioabtAcbg�[(gji�Y�\FW�i�g'~��>YGgjiq� ÏÐc�i�gq� r�gq[�g'�sg�r�^ x g�i�e�]F]Fgji�~�gjhQ^�~_^���\FW�\F`���\�yÐ[�gji�Y�\FW�i�g�~��>YGgjiq³·Ñ�µX�
Òugq[�gZr�\4�sg x gq[jms\Fe�[Qn2\FW�n2gq[�WÓadi��sab~�r�ab`�YAcbgq`�gqWA~_^4~�ab\FWÔ`�gjn�r�^�WAa�i�`piqm ^4W�hÕ�sgZ^Fi�i�e�`,g¿^zioab`�YAcbg
g2��gjn2e�~�ab\FW�`�\�hAg2c��urAa�n(rzadi�^4tAcbgQ~�\vt�gQg2��~�gqW�hAgjhz~�\$\F~�r�gq[�nq^Fi�gji�abW�\Ft x ab\Fe�i�� ^���i��¿��ab[_i�~�cl�Fm��+g
^4[�g�abWA~�gq[�gji�~(gjh�abW¿n2\FW x gqWA~�ab\FW�^�cXmAab`�YGgq[_^4~�a x g�c�^�W�]Fe�^4]Fgji�abWZ� rAadn(rZ~�r�g'n(rAabg2y e�WAal~�\4y ^4t�i�~�[2^Fn2~�ab\FW�adi
~�r�g�Y�[�\�n2gjhAe�[(gF��ÄÀg�^Fi�i�e�`�g'~�r�^�~ Y�[�\�n2gjhAe�[�g�t�\�hfalgji�n2\FW�ioadi�~�\4y+^�i�~_^4~�gq`,gqW>~�i�gjÖFe�gqW�n2gFm&^4W�h8`p^��
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r�^ x g�^4Wpg2��n2gqY�~�ab\FWvr�^4W�hfcbgq[�i��AW>~_^fn2~�adnq^�c}cl�Q^Fi�i�\�n(ad^4~�gjh���al~(rQ~�r�g�tG\�hA�F��Ä r�gqWZi�e�n�rZ^�Y�[�\�n2gjhAe�[�g�adi
nq^�c}cbgjh:m�~(r�g�r�^4W�hfcbgq[�\4y&~�r�g�Y�[�\�n2gjhAe�[�g�t�gjn2\f`�gjis~�r�g'º � ¦4¦�¢�¾�¼�È:Ê:¾&§CË�¢�¦�^4W�h�~(r�g hAgq~�gjn2~�al\fWQ\4yÐ^4WA�
g2��n2gqY�~�ab\FW�nq^4e�i�gji	n2\FW>~([�\4c>~�\u~�[_^4W�ioy�gq[&~�\�~�r�^4~�r�^4W�hfcbgq[j���Fe�n�r�^ur�^4W�hfcbgq[B[�gq`p^�abW�i	n2e�[�[�gqWA~ÐhAe�[�abW�]'^�c}c
\4y&~�r�g�g2��gjn2e�~�al\fWQ\4y&~�r�g Y�[�\�n2gjhAe�[�gFm�g2��n2gqY�~s� r�gqWÆn2\fW>~�[(\4c�r�^Fi�t�gqgqWQY�^Fi(i�gjh�~(\�^4W�\F~(r�gq[ Y�[�\�n2gjhAe�[�g
� rAadn(rJr�^Fi�ab~_i�\4� W$r�^4W�hfcbgq[j��ÄÉr�gqW�^�Y�[�\�n2gjhAe�[�g���al~(r�^�r�^4W�hfcbgq[�[�gq~�e�[�W�iqm�~�r�gqWJ~�r�g�Y�[�g x ab\Fe�iocb�
n2e�[�[�gqWA~�r�^4W�hfcbgq[ptGgjn2\F`�gji�n2e�[([�gqW>~,\FW�n2gZ^4]>^�abW&� ± WA��g2��n2gqY�~�ab\FW�� rAadn(r�adi�hAgq~�gjn2~(gjh�hAe�[�abW�]�~�r�g
g2��gjn2e�~�ab\FWÉ\4y�^Jr�^�W�hfclgq[$nq^4e�i�gji�n2\FWA~�[�\4c�~(\�Y�^Fi(i�~�\z~�r�g$hA�>W�^4`²a�nq^�c|cb�ÉgqW�n(cb\>ioabW�]�r�^�W�hfclgq[�m�~(r>e�i
^ x \4adhfabW�]pg2��n2gqY�~�ab\FW�wÞabW�hAe�n2gjhvcb\A\FYAabW�]��
� e�[�n2\fW�n2gq[�WJabWJ~(rAa�i�Y�^4Y�gq[�adi�~(r�g�ab`�YAcbgq`�gqW>~2^4~�ab\FWz\4y+g2��n2gqY�~�ab\FWzr�^4W�hfc}alW�]À`�gjn�r�^�WAa�i�`pi�\4ys~�rAadi
�falW�h:� ± iC^�]F\>^�cXm��+gB�s\FeAcdh c|ab�Fgs~�\ugqW>~�ab[�g2cb��g2c|ab`�abW�^4~(g�^�W>��\ x gq[�r�gj^FhuabW x \4c x gjh�abW'`p^4�fabW�]�Y�^�[�~�adn2eAcd^4[
r�^4W�hfcbgq[_i�n2e�[�[�gqWA~jm	^4W�h$~�r�gqWJ[(gq`�\ x abW�]Z~(r�gq`Z��V{y��sgp^�[�gp^4tAcbg�~�\$^Fn(rAalg x g�~�rAadiqm	~�r�gqW�^8Y�[�\F]F[_^�`
gjÖfeAalY�YGgjhÎ��al~(r�g2��n2gqY�~�ab\FWÉr�^4W�hfcbgq[_iZi�r�\feAc�hÕ[�e�WÕW�\�iocb\4�+gq[,~�r�^4WÉ~�r�g¿i(^4`�gZY�[(\F]F[_^4` �sab~�r�\Fe�~jm
Y�[�\ x a�hAgjhÓ~�r�^4~�W�\Jg2��n2gqY�~�ab\FW�i�^4[�gQ[_^�adi�gjh�hAe�[�alW�]zg2��gjn2e�~�ab\FW&��ÄJg$^4[�g�g x gqW�Y�[�gqY�^�[�gjhz~�\$Y�^�� ^
i�~�gqgqY,Y�[�adn2g y�\F[B~�r�g r�^�W�hfc|abW�]�\4y:g2��n2gqY�~�ab\FW�i�m>Y�[(\ x adhAgjh�~(r�^4~	ab~BadiB\FWAcb��~�r�g ]feAa|cb~���g2��gjn2e�~�al\fW�i �urAa�n(r
Y�^��Fm�^4W�h�~�r�g�abW�W�\�n2gqW>~�]fgq~�^�� ^���y�[�gqg2cb�F�
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�sr�g�Y�[�\�n2gji�i�\4y [_^�a�ikalW�]J^4WÀg2��n2gqY�~�ab\FW�^4W�hÀr�^ x abW�]¿n2\fW>~�[(\4c ~�[_^4W�ikyÅgq[�~�\Q~�r�gQn2\�hAg�\4y+~(r�gÆn2e�[�[(gqW>~
r�^4W�hfcbgq[Zn2\F[�[(gji�Y�\FW�h�i²~�\�^ÀW�\FW�wÞcb\�nq^�c�~�[_^�W�ioyÅgq[,\4y�n2\fW>~�[(\4cX��VX~,adi x gq[(��\4y�~�gqWÕ~�r�gZnq^Fi�gv~�r�^4~�~�r�g
Y�[�\�n2gjhAe�[�g�abWp�urAa�n(rQ~�r�g�g2��n2gqY�~�al\fW�a�ishAgq~�gjn2~(gjh�adi hfa}�&gq[�gqWA~+~(\'~�r�g�Y�[�\�n2gjhAe�[�g��urAa�n(r�adis^Fi�i�\�n(ad^4~�gjh
�sab~�r�~(r�g n2e�[�[(gqW>~�cb��^Fn2~�a x g�r�^4W�hfcbgq[j�BVoWÆi�e�n�rpnq^fi�gjiB�sg�i�^���~�r�^4~ ~(r�g Y�[�\�n2gjhAe�[�g��urAa�n(r,a�i�g2��gjn2e�~�abW�]
� r�gqWÕ~�r�gZg2��n2gqY�~�ab\FWÕadiQhAgq~�gjn2~�gjh�r�^fi�¼4È&¦�¥�¤Q¾ ~(r�gZg2��n2gqY�~�ab\FW&m � rAa}cbgJ~�r�gvY�[�\�n2gjhAe�[�gZ�sab~�rÉ~�r�g
n2e�[�[�gqWA~ r�^�W�hfclgq[�adi i(^�adh�~�\�r�^ x g�º4Ê � Ì&ÈG¼ ~�r�g g2��n2gqY�~�ab\FW&� �sr�gq[(g `p^��'tGg ^4W�^4[(tAal~([_^4[�a}cb��cb\FW�]�n(r�^�abW
\4y ^Fn2~�a x ^�~�ab\FWZ[�gjn2\f[_h�i�abWZ~�r�g'hA�AW�^4`�adn�n�r�^�abWvt�gq~��sgqgqWZ~�r�[�\4�sgq[+^�W�hZnq^4~_n(r�gq[j�
VX~�adise�i�e�^�c7y�\F[ ^4W�g2��n2gqY�~�al\fWZr�^4W�hfcbgq[ ~�\�i�r�^�[�g�~(r�g�W�^4`,gji�Y�^Fn2g�\4yC~(r�g�Y�[�\�n2gjhAe�[�g��sab~�rp�urAa�n(rQab~�adi
^Fi�i�\�n(ad^4~�gjh:���srAe�i ~�r�g�t�\�hA�Z\4y ~(r�g'Y�[�\�n2gjhAe�[�g�^4W�hQ~(r�g²^fi�i�\�n(a�^�~�gjhQg2��n2gqY�~�ab\FW$r�^4W�hfcbgq[�i�r�^�[�g'~�r�g
i�^4`,g�^Fn2~�a x ^4~�ab\FWZ[(gjn2\F[_h:�sVX~uy�\4c}cl\4��iu~�r�^4~ut�gq~��sgqgqWZ~�r�g�~�r�[�\4�sabW�]p\�yÐ~�r�g�g2��n2gqY�~�al\fW¿tA�Q~�r�g�[_^�adi�gq[jm
^4W�h$~(r�gpnq^4~_n(rAabW�]¿tA�$~�r�g�r�^4W�hfcbgq[jm��qgq[�\Z\F[�`,\F[�gp^Fn2~�a x ^4~�ab\FWz[�gjn2\F[_h�i�`p^��ZW�gqgjhÀ~�\Qt�g�[�gq`�\ x gjh
y�[�\F`Ç~�r�g'hA�AW�^4`�adn�n�r�^�alW&��VXWZ~(r�g nq^Fi�g�~�r�^4~s~�r�g�g2��n2gqY�~�ab\FWQr�^4W�hfc}abW�]Q`�\�hAg2cChA\AgjisW�\F~sY�[�\ x a�hAg�y�\F[
hfab[�gjn2~'[(gji�e�`�Y�~�ab\FWJ\�y+~�r�g�[(gq`�\ x gjh$n2\FW>~(g2��~_i�m:~�r�gji�g�^Fn2~�a x ^�~�ab\FWJ[�gjn2\F[2h�i�`p^��ZtGgphfadi�nq^4[_hAgjh:m	^4W�h
�sg'i�Y�gj^��p\4y�

���������������������������� �!�~�\�[�gj^Fn(rQ~�r�g'^Fn2~�a x ^4~�ab\FWv[�gjn2\F[_hQ^Fi(i�\�n(ad^4~(gjh��sab~�rZ~�r�g�r�^�W�hfclgq[��
ÄÉr�gqW n2\FWA~�[�\4c�[�gj^Fn(r�gjiQ~�r�g$r�^4W�hfcbgq[jm'n2gq[(~_^�abWÎ^Fi�Y�gjn2~2iQ\4y'~�r�gÀ`p^Fn(rAalW�gzi�~_^4~�gv`�e�i�~Qr�^ x g$t�gqgqW
[�gji�~(\F[�gjh�~�\'n2\f[�[�gji�YG\FW�h�~(\�~�r�g�gqW x al[(\FW�`�gqWA~ \4y&~�r�g Y�[(\�n2gjhAe�[�g�^Fi�i�\�n(ad^4~�gjh²�sab~�rp~(r�g r�^4W�hfcbgq[jmA~�r�^4~
adiqms~�r�gQgqW x ab[�\fW�`�gqW>~,\4y ~(r�g¿nq^4~_n(r�gq[j�zÄÕab~�r n2\FW x gqWA~�ab\FW�^�cXmsi�~_^Fn(�>w�t�^fi�gjhz[�e�WA~�ab`�gZ\F[(]>^4WAab�j^4~�ab\FW&m
�sg'�s\FeAcdhvg2��YGgjn2~�~�r�g�i�~_^Fn(�Z^4W�hÆyÅ[_^�`�g'YG\4abW>~�gq[2i�\4y ~�r�g�nq^4~_n(r�gq[�~(\ptGg�[(gji�~�\F[�gjh:m:^�cb\FW�]Q�sab~�r$~�r�g
n2\FWA~�gqWA~_is\4yC~(r�g�hfadi�YAcd^�� x gjn2~�\F[jmfa}y Y�[�gji�gqWA~j�
V�yC^4WA��\4y7~(r�g Y�\>i(ioabtAclg�r�^�W�hfclgq[s[�gji�Y�\FW�i�gji�`p^���cbgj^Fh,~�\'^�W�\f[�`p^�c�[�gq~(e�[�W�yÅ[�\f`R~�r�g�nq^4~_n(r�gq[jmf~�r�gqW�ab~
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ioabtAa}c}al~��J\�y+^4~�~_^Fn(rAabW�]Æ^,r�^4W�hfcbgq['~(\pgj^Fn(r$\4y ~�r�g�c|adi�~(gjh$g2��n2gqY�~�al\fW�iqmC^4W�h$^�hAg2y{^�eAcl~�r�^�W�hfclgq[�yÅ\f[ ^�c}c
\F~�r�gq[2iq��VXWz~�rAadi�cd^4W�]Fe�^�]Fg�g2��n2gqY�~�ab\FW�i�`�e�i�~�t�gpnq^4e�]fr>~�t>�v~�r�g�ab`�`�gjhfad^4~�gQnq^�c}cbgq[�\4y+~�r�g,[�\Fe�~�abW�g
ioab]FW�^�c}c}abW�]Q~�r�g'g2��n2gqY�~�ab\FW&�
± ~��fabW�i�\FW � � �54�³76�µ�Y�[�\fY�\>i�gjh,~��s\�`�gjn�r�^�WAa�i�`pi�yÅ\F[Bg98Qn(algqWA~�cb�,al`,YAclgq`,gqW>~�abW�]�~(rAa�i�`�\�hAg2cX� �sr�g $�[_i�~
[�g2c}abgjhQ\FWZ^�~_^�tAclg�\�yCt�[_^4W�n(rZ^Fh�hA[�gji�i�gjisgq`�t�gjh�hAgjh�abWQ~�r�g�\ft�:kgjn2~ n2\�hAgFmAab`�`�gjhfad^4~�g2cb��y�\4c}cb\��sgjh�~�r�g
nq^�c}c abW�i�~([�e�n2~�ab\FW&��ÏB[([�\F[�y�[�gqg�[�gq~�e�[�W�i yÅ[�\f` ~�r�g²alW x \F�fgjh$Y�[�\�n2gjhAe�[�g��s\FeAcdh�:�e�`�Y$\ x gq[�~�r�g�~_^4tAcbgFm
� rAa}cbgpg2��n2gqY�~�ab\FW�^�cs[�gq~�e�[�W�i��s\FeAcdh x gjn2~�\F[�~(r�[�\Fe�]Fr$~�r�g�~2^4tAcbgFmCe�ikalW�]v~�r�g�r�^4[2hA��^�[�gqwXi�^ x gjhv[�gq~�e�[�W
^Fh�hA[�gji(i�^fi'^Qt�^fi�gÆ^fh�hA[�gji�i�\4y ~�r�g�~_^4tAcbgF�¿��r�g�Y�[�\�n2gjhAe�[�gQ~�r�[�\4�sabW�]Z~(r�gpg2��n2gqY�~�ab\FW��s\FeAcdhJ~(r>e�i
^Fh;:�e�i�~'~(r�g�[�gq~�e�[�Wz^Fh�hA[�gji�i�^Fi�Y�^4[�~�\4y ~�r�g,g2�>ab~'gqYAa}cb\F]�m�\F[�~_^4�Fg�^ x gjn2~�\F[�gjh¿alW�hfab[�gjn2~!:�e�`�Y�^�y�~�gq[
hAg2cbgq~�abW�]�ab~_i ^Fn2~�a x ^4~�ab\FWZ[(gjn2\F[_h,abWZ~�r�g�e�i�e�^�cC� ^��F�
�sr�g \f~�r�gq[B`�gq~�r�\�h:mA� rAadn�r�� ^Fi	Y�[(g2yÅgq[�[(gjh�yÅ\f[B~�r�g $�W�^�cGal`,YAclgq`,gqW>~_^�~�ab\FW�i�\4y</1032'm4e�i�gjh�^�~_^�tAclgu\4y
r�^4W�hfcbgq[_iq�s�sr�g�~_^4tAcbg�n2\fW>~_^�alW�gjhQ^�Y�^�ab[ \�y&abW�i�~�[�e�n2~�ab\FW$^Fh�hA[�gji�i x ^�cbe�gjiqm�~(\F]Fgq~�r�gq[s�sab~�rQ~�r�g x ^�[�ab\Fe�i
r�^4W�hfcbgq[�^Fh�hA[�gji�i�gji�� VoWZ~�rAadi�nq^Fi�gFm�~�r�g�c}adi�~�\4yBr�^4W�hfcbgq[_iu� ^Fi i�gj^4[2n�r�gjh�~�\ $�W�hZ^�`p^�~_n�rAabW�]�r�^4W�hfcbgq[
�sab~�r$^ x ^�c}a�hÀ^Fh�hA[�gji�iu[_^4W�]Fg�� rAadn�r$gqW�n(cb\>i�gjhv~�r�g��AW�\4� WZ[�gq~(e�[�W¿^Fh�hA[(gji�iq��=��Z\F[2hAgq[�abW�]p~�r�g�~_^4tAcbg
abW ^�� ^��Z�urAa�n(r�n2\F[�[�gji�YG\FW�h�i�~(\Q~�r�g�r�^4W�hfcbgq[�W�gji�~�abW�]QabWz~�r�g�Y�[�\f]F[_^4`ZmGab~�a�i�Y�\>i(ioabtAclgQ~(\QgqW�i�e�[�g
~�r�^4~s~�r�g $�[_i�~ `�^4~_n(rAalW�],r�^4W�hfcbgq[ adiu~�r�g x ^�c}adhv\FW�gF�
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n(r�^�abW¿\fW�gqw�t>�Aw�\FW�gF�sVXWv~�r�g�nq^fi�g'\4y3/1032Î~�rAadi�abW x \�c x gji ~�r�g�g2��YAc}adn(ab~�n2\A\FY�gq[2^4~�ab\FWZ\�y gj^Fn�rv[�\Fe�~�abW�gFm
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[�gjn2\F[2h�is\4yCY�[�\�n2gjhAe�[�gjiu� rAadn�rvr�^ x g�W�\,`�gqW>~�al\fWQ\4yÐg2��n2gqY�~�ab\FWvr�^4W�hfc}alW�],abWZ~�r�g2ab[�i�\Fe�[_n2g�~�g2��~jm�^4W�h
W�gqgjhQW�\f~ g x gqWQr�^ x g�~�r�g�W�^4`,gji \4y	~�r�g'[_^�a�i�gjh�g2��n2gqY�~�ab\FW�iuabWv~�r�g2ab[�i�n2\FYGgF�
± i'^4WJg2��^4`�YAcbgFm i�e�Y�Y�\>i�g��sg�r�^ x g�~�r�gQhA�>W�^4`²a�n�ioab~�e�^4~�al\fW�hAgqYAadn2~�gjhÀabW $�]Fe�[(gZ´F�	�B[�\�n2gjhAe�[�g	�
r�^Fi�nq^�c}cbgjh$Y�[�\�n2gjhAe�[�g��,m&� rAadn(rJr�^Fi�^4Wvg2��n2gqY�~�al\fWJr�^4W�hfcbgq[j���B[(\�n2gjhAe�[�g�� r�^Fi�nq^�c}cbgjh � m:�urAa�n(r
r�^Fi�nq^�c}cbgjh�Y�[�\�n2gjhAe�[�g��vm	� rAadn�r�r�^Fi�[_^�a�i�gjh�^4W�g2��n2gqY�~�ab\FW&�ÀVXWz~�rAadi�$�]Fe�[�g��sgpr�^ x gQ^Fi�i�e�`,gjh�^
n2\FW x gqWA~�ab\FW�^�c i�~_^Fn(�p\f[�]>^4WAadi�^4~�al\fW&m��sab~�r$^4WZg2��YAc}adn(al~�i�~2^Fn���Y�\�alWA~�gq[�� ���! 2m�^4W�h�y�[_^4`,g'Y�\�alWA~�gq[��#"��! 2�
VXWv~�rAadi nq^Fi�gFm�~�r�g�i�~2^Fn��,]F[�\4��ishA\4� W>� ^4[2h�abWZ~(r�g'^Fh�hA[�gji�i i�Y�^Fn2gF�
VX~�adi�W�gjn2gji�i(^4[��$y�\F[�~�r�gQi�~_^Fn(�vyÅ[_^�`�gji�\4y���^4W�h � ~�\vt�gQ[�gq`�\ x gjh:mB^4W�hz^4WA��i�~_^�~�gp[(gji�~�\F[_^�~�ab\FW
^Fi�i�\�n(ad^4~�gjhv�sab~�r$~�r�g2ab[�[�gq~�e�[�W$~�\�t�g�g2��gjn2e�~�gjh:� �Fe�n�rJi�~2^4~�g'[(gji�~�\F[_^�~�ab\FWQadi�abW�r�gq[�gqWA~�cb�vabW�g98Æn(abgqW>~jm
^Fi�Y�^4[(~p\4y'~(r�g�i�~_^4~�gv[�gji�~�\F[(gjh�tA��\fW�g�i�~�gqYÉ`p^���t�g$\ x gq[�� [�ab~�~(gqW tA�zcd^4~�gq[Q[�gji�~�\F[_^4~�al\fW�iq�R��\F[
g2��^4`�YAcbgFmBY�[�\�n2gjhAe�[�gji���^�W�h � `p^��$r�^ x gpi�^ x gjhÀ~�r�gQi�^4`�g�nq^�c}clgqgqwXi(^ x gji�[�gq]4adi�~�gq[2iqm ^4W�hzhAe�[�abW�]
e�WA�sabW�hfalW�],~�r�g x ^�cbe�gji�[�gji�~�\F[(gjh�t>�,~�r�g e�WA�sabW�hfalW�],\4y&~�r�g$� y�[_^4`�gu�sa}c|c&tGg�Y�[�\f`�Y�~�cb��\ x gq[�� [�ab~�~�gqW
tA�p~�r�g�e�WA�sabW�hfabW�]Q\4yB~�r�g � y�[_^4`�gF�
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��al]fe�[�g�´ � ÏÐ��n2gqY�~�ab\FWvr�^4W�hfc}abW�]Qg2��^4`,YAclgF� �B[�\�n2gjhAe�[�g � ~�r�[�\4��i�m>Y�[(\�n2gjhAe�[�g��Çnq^4~_n(r�gji

�sr�g�gji�i�gqW>~�ad^�c�a�i(i�e�gjiuyÅ\f[ ab`�YAcbgq`�gqWA~_^4~�al\fW�^�[�g��

� ~�\�gqW�n2\�hAg�~�r�g�i�~2^4~�g�[�gji�~�\F[2^4~�ab\FWQ^Fn2~�ab\FW�i�^Fi�i�\�n(ad^4~�gjh��sab~�rvgj^Fn�rZ^fn2~�a x ^4~�ab\FWv[�gjn2\F[_h
� ~�\s`p^4Y�y�[�\F` ^Fn2~�a x ^4~�ab\FW�[�gjn2\F[_h�i:~(\ ~�r�gBe�WA�sabW�hfalW�]�abWAy�\F[�`p^�~�ab\FW�^Fi(i�\�n(ad^4~(gjh��sab~�r'~�r�^�~&[�gjn2\F[_h
� ~�\�yÅ\4c}cb\4� ~(r�g'hA�>W�^4`²a�n�n�r�^�alW8abW¿i�gj^4[2n�rQ\4y ^�[�gjn2\f[_h��sab~�rZ^�r�^4W�hfcbgq[

� y�n2\fe�[_i�gFmGg x gq[��ZY�[(\F]F[_^4` hAe�[�abW�]QW�\FW�w�g2��n2gqY�~�al\fW�^�c+g2��gjn2e�~�ab\FW$Y�gq[�y�\F[�`�i g2��^Fn2~�cb�¿i�e�n�rJ^4W8alW�n2[(gqw
`�gqWA~_^�c7i�~2^4~�gs[�gji�~�\f[_^4~�ab\FW&mF^Fi�Y�[�\�n2gjhAe�[�gjiB[�gq~(e�[�W&�	VXW�~�rAadiBW�\FW�w�g2��n2gqY�~�ab\FW�^�cCnq^Fi�gu~�r�g�i�~_^�~�gs[�gji�~�\F[2^4w
~�ab\FWÉ^Fn2~�ab\FW�i�^4[(gQgqW�n2\�hAgjhÓabW�~�r�gQgqYAa}cb\F]�\4y�~�r�gQY�[�\�n2gjhAe�[�gFm ^4W�hÓ~�r�gZh�^4~_^�\4y ~(r�gZi�~_^Fn(��`�^4[��:�
�u\Z`p^4Y�YAabW�]vy�[�\F`�^Fn2~�a x ^4~�ab\FWz[�gjn2\F[_hÀ~�\QgqYAa}cb\F]$adi�W�gjn2gji�i(^4[��FmBioabW�n2gQ~�r�g�W�\F[(`p^�cB��\4� \4y�n2\FWA~�[�\�c
gqW�i�e�[�gji�~�r�^4~�~�r�g g2��gjn2e�~�abW�]²n2\�hAgsadis^�cb� ^j��iB^Fi�i�\�n(ad^4~�gjh²�sab~�r�~�r�g�n2e�[([�gqW>~s^Fn2~�a x ^�~�ab\FWp[(gjn2\F[_h:� �Gab�Fgqw
�sadi�gFm�y�\4c}cb\���alW�]z~�r�g$hA�>W�^4`²a�nvn�r�^�alWÕadi�i�~�[_^�ab]FrA~�y�\F[�� ^4[_h:�z�sr�g¿i�~_^Fn(��YG\4abW>~�gq[,adip^fh;:ke�i�~(gjh�tA� ^
n2\FW�i�~2^4W>~'i�~�\F[�gjh8abW�~(r�g�gqYAa}cl\f]�m	� rAa}clg�~�r�g�y�[_^4`,g�Y�\4abWA~�gq[�^�W�hvabW�i�~�[�e�n2~�ab\FWzY�\�alWA~�gq[�^4[�gp^Fh;:�e�i�~�gjh
y�[�\F` abWAyÅ\F[(`p^4~�ab\FW$i�~�\F[�gjh,abWv~�r�g'i�~_^Fn(��`p^�[��p\�yÐ~�r�g'hfadi�nq^�[_hAgjh�y�[_^4`�gF�
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ÄJg	ab`�YAcbgq`�gqWA~�gjh�~�r�gBg2��n2gqY�~�ab\FW�r�^4W�hfc}alW�]�`�\�hAg2c�i�Y�gjn(a%$�gjh�alW�~�r�g hA[_^�y�~:abWA~�gq[�W�^4~�ab\FW�^�c�i�~_^4W�h�^�[_hsy�\F[
HKJ ��
�4 ��LNM	³��4µX���srAadi�Y�[�\FYG\>i�^�cBadi alWA~�gq[�~��sabW�gjhÀ�sab~�r�^4W�\f~�r�gq[�cd^4W�]Fe�^�]Fg�g2��~�gqW�ioab\FWJ� rAadn(r�Y�[(\ x adhAgji
y�\F[�~�r�g�$�W�^�c}adi�^4~�al\fW�\4y�`�\�hAeAclgvt�\�hfabgjiq��ÄÀg¿hA\JW�\F~�hfa�i(n2e�i�i�~(r�g�alWA~�gq[_^fn2~�ab\FW�\4y�~�r�gZg2��n2gqY�~�ab\FW
r�^4W�hfc}abW�]Q`�\�hAg2cÐ^4W�h $�W�^�c}adi�^4~�ab\FW$r�gq[�gF�
�sr�g�ÌGÊ�¦4§&¢G¾O¨v»	¥7½{¾�¼	�$¥&§ � Ë�Ê�

��n2\f`�YAa}clgq[�y�[�\FWA~�gqW�hv� ^Fi�`�\�hfa $�gjhÀ~�\Z^Fnqn2gqY�~�~(r�g�W�gq��i��AWA~_^��&�
± `�abW�\F[Qg2��~�gqW�ioab\FWÉ� ^Fi�`p^fhAg¿~(\J~�r�gvabW>~�gq[(`�gjhfad^4~�gvyÅ\f[�`Z³b´���µ�e�i�gjh�tA��^�c}c'~�r�gv]>^4[_hAgqW�i,Y�\4abWA~
n2\F`�YAa}cbgq[_iqm�Y�[�\ x a�hfabW�]z�Fgq�A�+\f[_h$Y�[�ab`�ab~�a x gji²yÅ\f[�`�^4[��falW�]$~�r�gZi�~_^4[�~�^4W�hzgqW�hz\4y�~�r�gQn2\�hAgQ[�gq]4ab\FW
Y�[�\F~(gjn2~�gjh$tA�¿^4WJg2��n2gqY�~�ab\FWJr�^�W�hfclgq[�mÐ^�W�h$~�r�gpi�~2^4[�~�\4y+~�r�g,r�^4W�hfcbgq['ab~_i�g2c|y��p��r�g²n2\�hAg�]FgqW�gq[_^4~�\f[
e�i�gjh�yÅ\f[�~�r�g�g2��Y�gq[�ab`�gqWA~�~_^4[�]Fgq~2i�~�r�g�� � ���
4 � � ��������^4[2n�rAab~�gjn2~�e�[(gFmCe�W�hAgq[���� ����������� �
4%� � ��� ��! MF�
�srAadisY�^4[(~�adn2eAc�^�[�t�^Fn(�FgqW�h�r�^Fiu^�n2\fW x gqWA~�ab\FW�^�cBi�~_^Fn(��y�[_^4`�g�i�~�[�e�n2~(e�[�gFm�^4W�h�[�gji�gq[ x gji ^�[�gq]4adi�~(gq[ y�\F[
e�i�g�^fiB^uyÅ[_^�`�g Y�\�alWA~�gq[j�B�sr�gu[�e�W>~�al`,g \F[�]>^�WAa�i(^4~�ab\FW�e�i�gji ^�hfadi�YAcd^�� x gjn2~(\F[	yÅ\f[Be�YAclg x g2cO^Fh�hA[�gji(ioabW�]��
�srAadi�Y�^4[�~�adn2eAcd^4[st�^Fn(�FgqW�h,��^fi n(r�\>i�gqWp^Fi�~�r�g�`�\>i�~ i�~([_^�ab]FrA~�yÅ\f[�� ^4[_h�~�\'g2��Y�gq[�al`,gqW>~s�sab~�r&� �v\>i�~B\4y
\Fe�[ t�^fn��FgqW�h�iuhA\�W�\F~ � ^Fi�~(g ^�[(gq]4adi�~�gq[�^Fis^�y�[_^4`,g�Y�\4abWA~�gq[jm�g x gqWQ\fWQ~�r�g�VXWA~�g2cÐ^4[2n�rAab~�gjn2~�e�[(gF� �sr�g
^Fh�hfab~�ab\FW�^�c	adi�i�e�gjiu[_^�adi�gjh�tA�Æi���i�~(gq`pis�sab~�r�\Fe�~�yÅ[_^�`�g�Y�\4abWA~�gq[_i�^4[�g'hfadi�n2e�i�i�gjh�cd^4~�gq[j�
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ÄJg�n2\FW�ioadhAgq[�gjhÀgqW�n2\�hfalW�]$~�r�g�i�~2^4~�g'[(gji�~�\F[_^�~�ab\FW¿^Fn2~�al\fW�i�abW�^Qn2\F`�Y�^fn2~�~_^�tAclg²yÅ\F[(`Zm&^4W�hve�ioabW�]¿^
Y�[�\�n2gjhAe�[�g�abW$~�r�g�[�e�WA~�ab`�g�i�e�Y�Y�\F[(~�i���i�~�gq`�~�\²alWA~�gq[�Y�[(gq~ ~�rAadi ~2^4tAcbgF�+Òu\4�+g x gq[jmA�+g $�W�^�c|cb�$i�gq~�~�cbgjh
\FWÉ~�r�gvgq`�adi�ioab\FWÎ\4y�abWAc}abW�g�n2\�hAg$� rAadn(rÉ�+gJnq^�c}c�~�r�gJ§ � � �Z£ ¢�»C½ÞË�¥�ÌC�ÇÏ x gq[���Y�[�\�n2gjhAe�[�gJr�^Fi
^JhAe�`�`��zgqYAa}cl\f]�msg x gqW�a}y�ab~pr�^Fi²W�\Jg2��n2gqY�~�al\fW�r�^4W�hfcbgq[j�É�sr�gZn2\�hAgZ]FgqW�gq[_^�~�\F[�Y�[�\�hAe�n2gji,t�\F~�r
gqYAa}cb\F]>iqm�~(r�g�[�gj^�cO^�W�h�~�r�g'hAe�`�`��FmAt�^Fi�gjh�\FW�~�r�g�~�r�g'i�^4`�g�^4~�~([�abt�e�~�gjiq�1=�\F~�rQgqYAa}cb\F]>is`p^���abW x \F�Fg
\F~�r�gq[ $�W�^�c}a�i(^4~�ab\FW¿^fn2~�ab\FW�iq�
�sr�g�hAe�`�`��pgqYAa}cb\F]�r�^Fi�abWAc}alW�g�n2\�hAg�~�\�[�gji�~(\F[�g�nq^�c}clgqgqwXi(^ x gji [�gq]�a�i�~�gq[_iqm�[(gji�~�\F[�g'^,hfa�i�YAc�^��Qg2cbgq`�gqWA~
x ^�cle�gFmÐa|y W�gjn2gji�i(^4[��FmB^4W�h$~�\Zhfadi�nq^�[_hJ~(r�gpi�~_^Fn(�Qy�[_^4`,gF��VXWz\Fe�[�nq^Fi�gFm:ab~���^fi�^ZhAgjioab]FW�n2\FW�i�~�[2^�abW>~
~�r�^4~�a}yO~(r�g i�~2^Fn���� ^FiBe�WA�s\Fe�W�h�^�c}c7~(r�g�� ^��'~�\�~�r�g t�^Fi�g \4y&~�r�g�i�~_^Fn(�7m4~(r>e�iÐalW x \F�fabW�]�~�r�g��qhAg2yX^4eAcb~
r�^4W�hfcbgq[���m ^�`�gj^4WAabW�]4y�eAc�n2\F[(gZhAe�`�Y i�r�\feAc�hÓt�gvY�[�\�hAe�n2gjhÓy�\F[�Y�\>i�~�w�`�\F[�~(gq`"hAgqt�e�]F]4abW�]��É�srAadi
`�gj^4WA~Q~�r�^4~�~�r�gJi�~_^fn���r�^Fh ~�\�tGg$cbg2yÅ~�abWA~_^Fn2~�abW nq^Fi�gji�� r�gq[�gJW�\�r�^4W�hfcbgq[v��^fi�y�\Fe�W�hÉ\FWÉ~�r�g
hA�AW�^4`�adnQn�r�^�alW&�J��r>e�i�~�r�g�e�W>��alW�hfabW�]J\�y�~�r�gQi�~_^Fn(�va�i,^�cb��^���i�YGgq[�yÅ\f[�`�gjh�alW�~(gq[�`pi�\�y hAe�`�`��
y�[_^4`�gFm�abW�i�~�[(e�n2~�ab\FWÆ^�W�h�i�~_^Fn(��Y�\�alWA~�gq[_i�� � W�n2g�^�y�[_^4`,g+��al~(rp^�r�^4W�hfcbgq[Badi�yÅ\fe�W�h:mF~�r�gs[�gj^�c�YG\4abW>~(gq[_i
^4[�g�e�Y:h�^4~�gjh:mG~�rAe�i�ab[�[�g x \�nq^4tAcb�Zhfadi�nq^4[_hfabW�]�~�r�g'i�~_^Fn(�,alWAy�\F[�`�^4~�ab\FWQ\4yB~�r�g�e�WA�+\fe�W�hQY�[�\�n2gjhAe�[�gjiq�
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± i�~�r�gZi�~_^Fn(�Jadi�e�WA�+\fe�W�h:m�al~,adi�W�gjn2gji(i�^4[���~�\À`p^4Yzy�[�\F`�gj^Fn(r�y�[_^4`,gQ~�\J~�r�g$n2\�hAg$^Fi�i�\�n(ad^4~�gjh
�sab~�rzgj^Fn(rJy�[_^4`�gF�8VXWAab~�ad^�c}cb�Fm �sg��>W�\4� ~(r�g�abW�i�~�[(e�n2~�ab\FW�YG\4abW>~(gq[ x ^�cbe�g�\4y�~�r�g,~�r�[�\4�sgq[j� ± ~�gj^Fn�r
i�e�t�i�gjÖfe�gqWA~�i�~�gqY��sg [�gq~�[�alg x g ^�[�gq~�e�[�Wp^fh�hA[�gji�i	y�[�\F` ~�r�g�hfadi�nq^4[2hAgjh�y�[_^4`�gF�B�sr�gji�g n2\�hAg�^Fh�hA[�gji(i�gji
^�c}cb\4��e�i	~�\ hfadi�n2\ x gq[B~(r�g adhAgqWA~�ab~���\�y�~�r�gsY�[�\�n2gjhAe�[(gFm>^4W�h $�W�h�~�r�gsY�[�\�n2gjhAe�[�g�hAgji(n2[�abY�~�\F[Bt�g2cb\FW�]�alW�]
~�\�~(r�^4~ Y�[�\�n2gjhAe�[�gF� �sr�g'hAgji�n2[�alY�~(\F[ n2\fW>~_^�alW�i�^�c}cB[�gjÖFeAab[�gjhÆabWAyÅ\F[(`p^4~�ab\FW$^4t�\Fe�~u~�r�g�y�[_^4`�gF���sr�gq[�g
^4[�g�~��s\�nq^fi�gjiqm�~�r�\Ai�g�yÅ[2^4`�gji�� rAadn�rvr�^ x g�t�\F~(rZ^�hAe�`,`���gqYAa}cb\F]Z^4W�hQ^4WQg2��n2gqY�~�ab\FWZr�^�W�hfclgq[�m�^4W�h
~�r�\>i�g+��al~(r :�e�i�~ ^�hAe�`�`���gqYAa|cb\F]G�BÄJgsY�[�\�hAe�n2g ~_^4tAcbgjiqm4gj^Fn(r�g2cbgq`�gqWA~B\4y7�urAa�n(r�cb\F]4adnq^�c}cb����n2\FWA~_^�abW�i
y�\Fe�[�h�^4~_^��Ð��r�g�yÅ\F[(`p^4~s\4yB~�r�gji�g'Y�[(\�n2gjhAe�[�g�hAgji�n2[�abY�~�\F[2i�adi�i�r�\4� W�abW $�]Fe�[�g'¶�mAy�\F[sgj^Fn(r¿nq^Fi�gF�
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�u\F~�g�~�r�^4~�^�c}cCY�[�\�n2gjhAe�[�gji `�e�i�~ur�^ x g'i�e�n�r$^�Y�[�\�n2gjhAe�[�g�hAgji(n2[�abY�~�\F[�^ x ^�a}cd^4tAcbg²^�~+[(e�W>~�ab`�gF�sÏ x gq[��
Y�[�\�n2gjhAe�[�g�`�e�i�~ ^�cdi�\�r�^ x g ^�hAe�`�`���gqYAa}cb\F]pn2\f`�YAa}clgjhÆyÅ\f[ ab~jm�^4W�h,gqWA~�gq[�gjh,abW>~(\�~(r�g hAgji�n2[�alY�~(\F[�^Fi
^�i��A`�t�\4c}adn'^fh�hA[�gji�iq�

�1?'B BC?�� � "($ ���(* ���( �� "

± ~�~�r�g�gqW�h$\4y gj^Fn(rJhAe�`�`��ZgqYAa}cb\F]�m�~�r�gq[�g�adi�n2\�hAg�� rAadn(r�^Fh;:�e�i�~_iu~�r�g�hAe�`�`��Qy�[_^4`�g�^4W�h$i�~_^Fn(�
Y�\�alWA~�gq[_i�m�tA� �2[�gq`�\ x abW�] ��~�r�g�n2e�[�[�gqWA~ i�~2^Fn��,y�[_^4`�gF�s�sr�g'[(gq~�e�[�W¿^fh�hA[�gji�i�alWv~�r�g�hfadi�nq^�[_hAgjh$i�~_^Fn(�
y�[_^4`�g'i�e�Y�YAc}abgji�~�r�g��Fgq��� rAadn(r¿^�c}cb\4��i ~(r�g�a�hAgqWA~�ab~��Q\4yB~�r�g'nq^�c}cbgq[�~�\,t�g�hAgq~(gq[�`�abW�gjh:�
VX~��s\FeAcdh�r�^ x g t�gqgqW�Y�\Ai�ioabtAcbg�~�\�ab`�YAcbgq`�gqW>~�i�~_^Fn(��y�[_^4`�gjiBi�\'~�r�^4~Bgj^fn�r��s\FeAcdh�n2\fW>~_^�alWQ^4W�g2��YAc}adn(al~
[�g2y�gq[�gqW�n2g�~�\'~�r�g�^Fi�i�\�n(ad^4~�gjh,Y�[�\�n2gjhAe�[(g hAgji�n2[�alY�~(\F[j� & e�[([�gqW>~�cl��~�r�g�i�~_^Fn(��`p^4[���\4y&gj^Fn(rp^Fn2~�a x ^4~�ab\FW
[�gjn2\F[2hJn2\FWA~_^�abW�i�~�r�g�[�gq~(e�[�W�^Fh�hA[�gji(i�^4W�h$~�r�g�Y�[(g x ab\Fe�i yÅ[_^�`�g�Y�\4abWA~�gq[j�p��r�gp^Fh�hfab~�ab\FW�^�csY�\4abWA~�gq[
�s\FeAcdhJr�^ x g�^Fh�hAgjh :�e�i�~'\FW�g,g2��~�[2^Q`p^Fn(rAabW�gp�s\F[2hZ~(\Z~�rAadi�i�~�[�e�n2~(e�[�gFm&t�e�~��+\feAc�hÀr�^ x g�[�gjÖfeAab[�gjh
~�r�g�g2��gjn2e�~�ab\FW�\�y�^4WJ^Fh�hfab~�ab\FW�^�c�abW�i�~�[�e�n2~�ab\FWÀ~�\Æi�~�\F[�g�~�rAadi x ^�cbe�g�abWJ~�r�g�y�[_^4`,g²hAe�[�alW�]v~�r�g�gqW>~([��
Y�[�\4cb\F],\4yÐg x gq[��pY�[(\�n2gjhAe�[�gF�sVoWZ~�r�g�g x gqW>~jm��+g'hAgjn(adhAgjh$~(\�W�\f~ ^�c}cb\4�Îg x gqW$^�ioabW�]4cbg�alW�i�~�[�e�n2~�ab\FWv\4y
\ x gq[�r�gj^Fh,abWv~�r�g�Y�[�\4cb\F]��
VXW�i�~�gj^Fh:m��+g�ab`�YAcbgq`�gqWA~�gjhÕ~�r�gv~_^4tAcbgQg2cbgq`�gqW>~Qi�~�[(e�n2~�e�[�gZi�r�\4� WzabW $�]fe�[�g¿¶��zÄJgZi�gj^4[_n(r�~�r�gji�g
~_^4tAcbgji�~�\�$�W�hv~�r�g�Y�[�\�n2gjhAe�[�gphAgji(n2[�abY�~�\F[�� rAadn(rJ`p^4~_n(r�gji�~�r�g�[�gq~�e�[�WJ^Fh�hA[�gji(i�\4y+~�r�g�cd^Fi�~�y�[_^4`,gFm
i�\p^fis~�\�hAgq~�gq[�`�abW�g�~�r�g�adhAgqWA~�ab~k�Q\�yC~�r�g'W�g2��~sy�[_^4`�gF�
�sr�g�cb\F]4adn�\4yÐ~(r�g'e�WA�sabW�hfalW�]Z^�cl]f\F[�ab~�r�`�`p^���tGg�i��A`�t�\4c}adnq^�c}cb�Z[�gqY�[(gji�gqW>~(gjhZ^Fi
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Ï ^fn�r�n2\f`�YAa}c�^�~�ab\FW�e�WAab~'adi�n2\F`�YAa}cbgjh�~(\Z^Fi�i�gq`�tAcb�$cd^4W�]Fe�^4]fgFmC�urAa�n(r�n2\FWA~_^�abW�i'h�^�~_^ZhAgjn(cd^4[_^�~�ab\FW�i
y�\F[ ~�r�g�Y�[�\�n2gjhAe�[(g²hAgji(n2[�abY�~�\F[_iq���srAadi�h�^�~_^p^�[�gj^�r�^Fi�^�]fgqW�gq[_^4~�gjh�W�^4`,g�i��AW>~(r�gq~�adnq^�c}cl�$[�g2cd^4~(gjhQ~�\
~�r�g�`�\�hAeAcbg�W�^4`�gF� �sr�g'^fh�hA[�gji�i�gji�abWv~�r�gji�g'~2^4tAcbgjis�sa}c}cÐtGg'[�gji�\�c x gjhZ^4~�c}abW��>w�gjhfab~'~�al`,gF�
HKJ ��
�4 ��LNMÎY�[(\ x adhAgji�y�\F[Q^4e�~�\F`�^4~�adn,abW x \�nq^4~�ab\FWÉ\4y�~�r�g8alWAab~�ad^�c}adi�^4~�al\fW n2\�hAg$\4y�^�c|c�`�\�hAeAcbgji,alWÎ^
Y�[�\F]f[_^4`Zm��sab~�r'~(r�g+\f[_hAgq[C\�y�alWAab~�ad^�c}adi�^4~�al\fWÆhAgq~�gq[(`�abW�gjh�t>��~(r�g ab`�YG\F[�~_^�~�ab\FW']F[2^4Y�r�\4y�~�r�g Y�[(\F]F[_^4`v�
ÄJg�ab`�YAcbgq`�gqWA~'i�gqY�^4[_^�~�g'n2\F`�YAa}cd^4~�ab\FWv\4yÐ`,\�hAeAcbgjiqm:^4W�h�c}abW��falW�]�adi�n2\FWA~�[�\4c}cbgjhQtA�p~(r�gdx � ½ÞËd§z~(\>\4cX�
=�eAa}c�hÀ[�gj^Fh�iuab`�YG\F[�~�c|adi�~2i�y�[�\F` ~�r�g�[�g2y�gq[�gqW�n2g $�cbg�\4ysgj^Fn(r¿`,\�hAeAcbgFmB^4W�h$n2\FW�i�~�[(e�n2~_i�~�r�g�ab`�YG\F[�~_i
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hfab[�gjn2~�gjhÔ]F[_^4Y�r&� ± ~(\FY�\4cb\F]�a�nq^�c�i�\F[�~Q\FWÉ~�rAadi8]F[_^4Y�rÎhAgq~�gq[�`²alW�gjiv^ x ^�c}adh alWAab~�ad^�c}adi�^4~�al\fWR\F[_hAgq[jm
abWAab~�ad^�c}a�i(^4~�ab\FW¿n2\�hAgua�i�gq`�ab~�~(gjh:m>^4W�h,~�r�g�i���i�~�gq` c}alW��fgq[sabW x \f�Fgjh:�	ÄJg�^4e�]F`,gqW>~�gjh²~�r�g�t�eAa}cdh�~�\A\4c�~�\
n2\FW�i�~([�e�n2~+^�]4cb\Ft�^�c7^Fh�hA[�gji(iB`p^4Y&m�yÅ[(\F` ~�r�gu`�\�hAeAcbguc}a�i�~�hAgq~(gq[�`�abW�gjh,yÅ[(\F`R~�r�gsab`�YG\F[�~_i�]F[_^4Y�r&� ± ~
c}abW��¿~�al`,gFm:�+g�~�r�gq[�g2y�\F[�g�hAgq~�gq[�`²alW�g�abWAab~�ad^�c}adi�^4~�ab\FW�\F[2hAgq[jm7^�W�h¿n2\fW�i�~�[�e�n2~�~�r�g�$�[_i�~ucbg x g2c \4y�^,~��s\Fw
cbg x g2c ^Fh�hA[�gji�is`�^4Y&� �sr�g'i�gjn2\fW�h�cbg x g2cC\4yB`p^4Y�YAabW�],adi�^�cb[�gj^fhA�pY�[�gji�gqW>~uabWZ~�r�g'n2\F`,YAa|cbgjhv`�\�hAeAcbgjiq�
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��al]fe�[�g'¸ � �s�s\FwÞcbg x g2cBhAgji�n2[�abY�~�\F[ `�^4Y&m��sab~�rQ]4cb\Ft�^�cÐ^4W�hQYGgq[�w�`�\�hAeAcbg�~2^4tAcbgji

��ab]Fe�[�g ¸�i�r�\4��i�~�r�g ^Fh�hA[�gji�i	`�^4Y�i�~�[�e�n2~�e�[(gF� ± ]4cb\Ft�^�c�~_^4tAcbg YAcd^Fn2gjh�^�~Ð^��AW�\4� W�i��A`�t�\4c}adn�^Fh�hA[�gji�i
n2\FWA~_^�abW�i ^ ����� w�~�gq[(`�abW�^4~�gjhQ^4[�[2^j�,\4yÐYG\4abW>~(gq[_i ~(\�~(r�g'Y�gq[(w�`�\�hAeAcbg�~_^4tAcbgjiq��Ï ^Fn(rQY�gq[�w�`,\�hAeAcbg�~_^4tAcbg
i�~_^�[�~_i��sab~�r¿^,`p^��Aab`�e�` ^Fh�hA[�gji�i�m�y�\4c}cb\��sgjh8t>�Z^4WZ^�[�[_^��p\�yÐ~�r�g�Y�[�\�n2gjhAe�[�g�hAgji�n2[�alY�~(\F[_i�i�r�\4� WQabW
$�]Fe�[�gQ¶��Q�sr�gp^fh�hA[�gji�i�\4y gj^Fn(rJY�gq[�w�`,\�hAeAcbgZ~2^4tAcbg�adi�^�W�g2��~�gq[�W�^�c i��A`�tG\4c � rAadn(rza�i�[�gji�\4c x gjhz^4~
c}abW��>w�gjhfab~�~�ab`�gFm&�urAa|cbg�~(r�g'abWA~�gq[�W�^�c+^fh�hA[�gji�i�gjiuabWJgj^Fn(r$Y�[�\�n2gjhAe�[�gphAgji�n2[�abY�~�\f['^4[�g�W�\F~�W�gjn2gji�i�^4[�a}cb�
]4cb\Ft�^�cBi��>`�tG\4cdiqm�^4W�h�`p^���t�g�[�gji�\4c x gjh�~�\�^4WQ\4�Ci�gq~ ^4~�^Fi(i�gq`�tAcl��~�ab`�gF�
�sr�g�cb\A\F�>e�Y$^�cb]F\F[�ab~�r�`vmFabWv\F[_hAgq[ ~�\�$�W�h8gj^Fn�rZhAgji(n2[�abY�~�\F[jm
$�[2i�~ i�gj^4[_n(r�gjis~�r�g�]4cb\Ft�^�cO~2^4tAcbg'~�\�$�W�h
~�r�g�Y�gq[(w�`�\�hAeAcbg�~2^4tAcbg�� rAadn�rJn2\FWA~_^�abW�i�~�r�g�n2e�[�[(gqW>~�n2\�hAg�^Fh�hA[�gji�iq���sr�g�Y�[�\�n2gjhAe�[�gphAgji(n2[�abY�~�\F[�adi
~�r�gqW8yÅ\Fe�W�h�tA�Q^�c}alW�gj^�[ i�gj^�[_n�rQ~(r�[�\Fe�]FrQ~�r�g�n�r�\Ai�gqWZhAgji�n2[�abY�~�\F[�^4[�[2^j�F�

��� ­���®�­ � � « ° �
ÄJgs�sgq[�g i�e�nqn2gji�ioy�eAc�abWp^Fn(rAabg x abW�]�\Fe�[Bi�~_^4~�gjh�]F\A^�cXmFioabW�n2g ~�r�gs[�gji�eAcb~�abW�]'g2��n2gqY�~�ab\FW�r�^�W�hfc|abW�]�i���i�~�gq`
hA\AgjiBW�\F~Bg2��gjn2e�~�g�^�ioabW�]4cbg�^fh�hfal~�al\fW�^�c�abW�i�~�[(e�n2~�ab\FWphAe�[�abW�]�Y�[�\F]F[2^4` g2��gjn2e�~�ab\FW�i�� rAadn�rphA\�W�\f~B[_^�adi�g
g2��n2gqY�~�ab\FW�iq��ÄJg�hfadi�n2e�i(i�� r�gq~�r�gq[�~�rAadi�a�i�~(r�g�i�^4`,g'~�rAabW�]Q^Fi r�^ x abW�]QW�\pYGgq[�yÅ\f[�`p^4W�n2g�Y�gqW�^�cb~��QabW
~�r�g $�W�^�cBi�gjn2~�ab\FW&�
Ò�^ x abW�]phAg2c}abt�gq[_^4~(g2cl�Ji�^fn2[�a%$7n2gjhQg2��n2gqY�~�ab\FWZr�^4W�hfc}abW�]Zi�YGgqgjh�abWZ~�r�g�abW>~�gq[(gji�~_is\4yB�qgq[�\�\ x gq[(r�gj^Fh:mA�+g
�sgq[�gsabWA~�gq[�gji�~�gjh,~�\'Öfe�^4WA~�a}yÅ��~(r�g g2��~(gqW>~�\4y&~�r�g�i�^Fn2[�a $7n2gF��ÄJg�`,gj^Fi�e�[�gjh�~(r�g ~�ab`�g�~_^4�FgqW�~(\�r�^4W�hfcbg
´����,g2��n2gqY�~�ab\FW�iqms�sab~�rÕ~�r�gQg2��n2gqY�~�al\fW�[_^�adi�gjhÓt>��^v[�gjn2e�[_ioa x gvY�[�\�n2gjhAe�[�gF��ÄÀg x ^4[�abgjhÓ~�r�gZhAgqY�~�r
\4y [�gjn2e�[2ioab\FWJ^4~��urAa�n(r$~�r�g�g2��n2gqY�~�al\fW¿\�nqn2e�[�[�gjh:m&i�\Æ^Fiu~�\�`�gj^Fi�e�[(g'~�r�g�hfa}�&gq[�gqW>~�a�^�cÐ~�ab`�g�YGgqW�^�cb~k�
^Fi�i�\�n(ad^4~�gjh8�sab~�r$gj^Fn(r¿^Fh�hfab~�ab\FW�^�c	cbg x g2cB\4y+i�~_^Fn(��e�W>�sabW�hfabW�]����sr�g�~�ab`�g�~_^4�FgqWQ~�\�[�gq`�\ x g'^,i�~_^Fn(�
y�[_^4`�g�adi�gji�i�gqW>~�ad^�c}cb�ÀalW�hAgqYGgqW�hAgqW>~,\4y+~�r�g�ioab�qgp\4ys~�r�g�y�[_^4`�gFm:t�e�~�hAgqY�gqW�h�i�\FWJ~(r�g�cbgqW�]F~�rJ\4y ~�r�g
i�gj^4[2n�r8alWv~�r�g'rAabgq[_^�[_n�rAadnq^�c ~2^4tAcbgji \4y�$�]fe�[�g�¸��s��\f[ \Fe�[�g2��^4`,YAclgFm:~(r�g�]4cb\Ft�^�cB~_^4tAcbg�i�gj^�[_n�r8cbgqW�]F~�r
� ^Fi�yÅ\fe�[jm�^4W�h�~�r�g�YGgq[�w�`�\�hAeAcbgpi�gj^4[_n(r�cbgqW�]F~�rQ� ^Fis~(gqW&�
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ÄJg�`�gj^Fi�e�[(gjhJ~�r�g�~�ab`�gji�e�ioabW�]J^$¸F¸F�$Ò � � �����;4dw�Â �56FÍ����:�sr�g�~�ab`�gp~2^4�FgqWJYGgq[²^fh�hfal~�al\fW�^�c�i�~_^Fn(�
y�[_^4`�g�� ^Fi�n2\FW�ioadi�~�gqWA~�cb��¶������+�Q�srAadi�n2\F[([�gji�Y�\fW�h�i'~(\¿^4tG\Fe�~'Â � ����Ñ����,abW�i�~([�e�n2~�ab\FW�iqm	ab`�YAcb�fabW�] ^
YAcd^4e�ioabtAcbg $�]fe�[�g'\4y+¶fÑ�abW�i�~�[(e�n2~�ab\FW�i�YGgq[�~_^�tAclg�g2cbgq`�gqWA~�cb\>\F�Ae�Y&m&��al~(r¿^4WJ^Fh�hfab~�ab\FW�^�cBy�gq�ÔalW�i�~�[�e�n2w
~�ab\FW�is~(\�e�Y7h�^4~(g'~�r�g'hAe�`�`��Qi�~_^Fn(�AwXi�~_^4~�g�Y�\�alWA~�gq[_i�y�\F[sgj^Fn�r�y�[_^4`,gF�
=�gq~��+gqgqW$~�r�g�hAgq~�gjn2~�ab\FW$\4y ^4WZg2��n2gqY�~�ab\FW�^4W�h8~�r�g�i�~_^4[(~ \4y ~�r�g�e�WA�sabW�hfalW�]$n2gq[�~_^�abW$r�\Fe�i�gq�fgqgqYAalW�]
`�e�i�~�~_^4�Fg�YAcd^Fn2gF��VXW$~�r�g�nq^Fi�g�\4y����	� HKJ ��
 4%� L MCm&h�^�~_^�adi�n2[�gj^4~�gjh8� rAadn�rvadi�e�i�gjhv~�\�adhAgqWA~�a}yÅ�$~�r�g
g2��n2gqY�~�ab\FW�adhAgqW>~�ab~��p^4W�h,i�\Fe�[_n2gF� ��r�g ~�ab`�g�~_^4�FgqW�~(\'Y�gq[�yÅ\F[(` ~�rAadisi�~_^4[(~�e�YphAgqY�gqW�h�i�\FW�~�r�g�i�\Fe�[_n2g
\4y ~�r�g�g2��n2gqY�~�ab\FWÀabW�^Q� ^��Z� rAadn(r n2\fWAyÅ\Fe�W�hAgjhÀ\Fe�[�alWAab~�ad^�c g2��Y�gjn2~_^�~�ab\FW�iq�Q�sr�g�cb\4�sgji�~�~�ab`�g�� ^Fi
[�gjÖfeAab[�gjh$tA�Qcd^4W�]Fe�^4]fg�~([_^4Y�i�i�e�n�rJ^Fi�[2^4W�]Fg'gq[([�\F[_iq���sr�gji�gp^4[�g�hAgq~�gjn2~�gjh$tA�¿n2\F`,YAa|cbgq[�]FgqW�gq[_^4~�gjh
n2\�hAgFm�^4W�hZnq^�c|cBhfal[(gjn2~�cb�Z~�\�^�[�e�WA~�ab`�g�i�e�Y�Y�\F[(~ [�\Fe�~�abW�gF�
��[_^4Y�iu� rAadn�r�^�[�g�hAgq~�gjn2~(gjhZtA�Q~�r�g�r�^4[_hA� ^4[(gFm7^4W�hvY�^Fi(i�gjhQ~�\�~�r�g�Y�[�\F]f[_^4` ^Fiu\FYGgq[_^4~�abW�]Zi���i�~�gq`
ioab]FW�^�cdi�~_^4�fgpioc}ab]Fr>~�cl�Àcb\FW�]Fgq[j�8VXWz~�r�gÆnq^fi�g�\4y�hfa x adioab\FW�w�tA�Aw��qgq[�\�gq[([�\F[_iqm�~�r�gQ^Fh�hfab~�ab\FW�^�c ~�ab`�g�� ^Fi
`�gj^Fi�e�[�gjh$^Fi�Â ������Y�gq[�g2��n2gqY�~�ab\FW&��ÄJg�~�rAabW��$~�rAadi�adi�^Qi�e�[�Y�[�a�ikalW�]�cl�À`�\�hAgq[2^4~�g'\ x gq[(r�gj^Fh:m:]4a x gqW
~�r�^4~s~�r�gq[(g�^4[�g�~��s\�n2\FWA~�g2��~ i���al~2n�r�gji�^4W�hQ^�~�[2^4YZhfadi�Y�^4~_n(r�gq[ g2��gjn2e�~�ab\FWvalW�n(cbe�hAgjh:�
�sr�g g2��YAc}adn(al~u[_^�adioabW�]�\4yO^4W,g2��n2gqY�~�ab\FW�e�ioabW�] ���	� HKJ � 
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� ^Fi�e�W�g2��YGgjn2~�gjhfcb�p~�ab`�g n2\FW�i�e�`�abW�]��BÄJgs`�gj^Fi�e�[�gjh�~�r�g ^Fh�hfab~�ab\FW�^�c:~�ab`�g ^4~ ¸F¸����	�QYGgq[ g2��n2gqY�~�ab\FW&�
VX~�^4Y�YGgj^4[_i�~�r�^4~u`�e�n(r$\4y ~�rAadiu~�ab`�g�a�i�~2^4�FgqWZe�Y$tA�Qr�\Fe�i�gq�FgqgqYAabW�]v\FY�gq[_^�~�ab\FW�isabW$~�r�g�g2��n2gqY�~�ab\FW�i
`�\�hAeAcbgF�ÉVXW�Y�^�[�~�adn2eAcd^4[jms~�r�gv[_^�adi�gZY�[(\�n2gjhAe�[�gv~_^4�Fgji,^ x ^�cbe�gqw�`�\�hAg�i�~([�abW�]�^4[�]Fe�`,gqW>~jm�� rAadn(r�adi
[�gqYG\F[�~�gjhv~�\Q~�r�g�e�i�gq[�a}y ~�r�g�g2��n2gqY�~�ab\FW $�W�^�c}cb�Jnq^4e�i�gji�Y�[(\F]F[_^4` ~�gq[�`²alW�^�~�ab\FW&�'ÄÕab~�r$\Fe�[�Y�[�gji�gqW>~
hAgjioab]FW&mG~�rAadi i�~�[�alW�]�^4[�]Fe�`�gqWA~sadi n2\FYAabgjh8`�eAcb~�abYAcbg�~�ab`�gjiqm�^fi x ^4[�al\fe�i Y�[�\�n2gjhAe�[�gji�abWQ~�r�g'g2��n2gqY�~�ab\FW
r�^4W�hfc}abW�]Qc}abt�[_^4[��$nq^�c}cÐgj^fn�rv\F~�r�gq[j� �F��i�~(gq`�wXhAg $�W�gjh$g2��n2gqY�~�ab\FWJi�\Fe�[_n2gjiur�^ x g�$���gjhvgq[�[�\F[ `,gji�i�^4]Fg
i�~�[�alW�]AisgqW�n2\�hAgjh8abWZ~(r�g�[�e�W>~�al`,g'i���i�~�gq`Zm�^4W�h�gji(nq^4Y�g�~�rAadi \ x gq[�r�gj^fh�gqW>~�ab[�g2cb�F�
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�sr�gq[�g ^4[(g+i�g x gq[2^�cFabW>~(gq[�gji�~�abW�]�Y�\�alWA~_i	� rAadn(rp^4[�adi�g�yÅ[(\F` ~(r�gBab`�YAcbgq`�gqWA~_^4~�ab\FW�g2��Y�gq[�algqW�n2g�hAgji�n2[�abtGgjh
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Òu\��sg x gq[�m>~(rAa�i�`p^��pW�\F~ut�g�ÖfeAab~�g'~(r�g'i�^4`�g�~�rAabW�]p^fisr�^ x abW�]�W�\�Y�gq[�y�\F[�`�^4W�n2g�Y�gqW�^�cb~��F�
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�sr�g�Öfe�gji�~�ab\FW²a�i�m>r�\4��hA\��+gsgqW�i�e�[(g�~�r�^�~B~�r�g�hAg $�WAab~�ab\FW�i�\4y�.�^4W�h0/�abWp~(r�g t�\�hA��\4y&~�r�g Y�[�\�n2gjhAe�[�g
�sa}c}c+[�gj^fn�r$e�i�gji�\4ys~�r�gji�g�cb\�nq^�c x ^�[�ad^4tAcbgji�abWJ~(r�g�r�^�W�hfclgq[�t�\�hA�F��VXWJY�^�[�~�adn2eAcd^4[jm:a}y g2ab~�r�gq['\�y ~�r�gji�g
x ^�[�ad^4tAcbgji�adi�Y�[�\F`�\f~�gjhQ~�\Q^�[�gq]4adi�~(gq[jm�~(r�gqW¿~(r�g x ^�cbe�g�`p^��QW�\F~�t�g�Y�[(gji�gq[ x gjhvtA�Z^�c}c \4y \Fe�[�i�~_^4~�g
[�gji�~(\F[_^4~�ab\FW�g2�&\F[(~_iq���sr�gvY�[�\FtAcbgq` a�i�~(r�^4~�]F[_^�Y�r�n2\4cb\Fe�[�abW�]�[�gq]4adi�~�gq[�^�c}cl\�nq^4~�\f[_i���a|c}c'[�\fe�~�abW�g2cl�
^�c}cb\�nq^�~�g�hfa|�&gq[�gqWA~�c}a x g�[_^4W�]fgji \4y ~(r�g²i(^4`�g �2[�gq]4adi�~(gq[ x ^4[�ad^4tAcbg	�Q~�\Qhfa}�&gq[�gqW>~�[�gq]4adi�~(gq[_iq���4abW�n2gp~�r�g
Y�[�gji�gqW�n2gv\4y�g2��n2gqY�~�ab\FWÕr�^4W�hfc}abW�]zalWA~�[�\�hAe�n2gji�n2\FW>~([�\4cs��\4� �og x gqWzabW>~�gq[(Y�[�\�n2gjhAe�[2^�c�n2\fW>~�[(\4c ��\4�� 
� rAadn(r�adi�W�\F~ [(gqY�[�gji�gqWA~�gjh�abWQ~�r�g�n2\FW>~([�\4c���\4��]F[2^4Y�r&mF~�r�gq[(g��sa}c}c&t�g�hAg $�WAab~�ab\FW�w�e�i�g'Y�^�al[2i �urAa�n(r��+g
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^4[�g�e�W�^�tAclg�~�\phfadi�n2\ x gq[j� �4alW�n2g�`�\>i�~u\4yC\Fe�[�n2\�hAg']fgqW�gq[_^4~�\F[2i e�i�g�]F[_^4Y�rZn2\4cb\Fe�[�alW�]Q^�c}cb\�nq^�~�\F[_iqm��+g
^4[�g�yÅ\f[_n2gjh�~�\ ^�c|cb\�nq^4~�g ^�c}c�~�r�\>i�gBcb\�nq^�c x ^4[�ad^4tAcbgji�� rAadn�r�^4[�gse�i�gjh�abW�t�\F~(r�~(r�g+tG\�hA��^4W�h�~�r�gsr�^4W�hfcbgq[
~�\v`�gq`�\F[��F���sr�gQi�gq`p^4WA~�adnqi'^4[(g�Y�[�gjn(adi�g2cb��~(r�\>i�g�[�gjÖfeAab[�gjh�yÅ\F[�� � ����/ � x \4cd^4~�a}cbg�
 x ^4[�ad^4tAcbgjiq� ±
ioab`�YAcbgq[�t�e�~�g x gqW�`,\F[�gphA[_^fn2\FWAad^4W i�~�[_^4~�gq]f�Z�s\FeAcdh$t�g�~�\v~�e�[�Wz\4� [(gq]4adi�~�gq[ x ^4[�ad^4tAcbgji�y�\F['g x gq[��
Y�[�\�n2gjhAe�[�g'�urAa�n(rZr�^fi ^4WQg2��n2gqY�~�ab\FW$r�^4W�hfcbgq[j�
�sr�gq[�g�a�i�~�rAe�i ^�i�`p^�c}c7YGgq[�yÅ\f[�`p^4W�n2g YGgqW�^�cb~��p^Fi�i�\�n(ad^4~�gjh���al~(rp~�r�gue�i�g \4y&�qgq[�\�\ x gq[�r�gj^Fh�g2��n2gqY�~�ab\FW
r�^4W�hfc}abW�]�m&nq^4e�i�gjh�tA�Q~�r�g�y�\F[�gq]F\�alW�],\4yÐ\fY�~�ab`�adi�^4~�ab\FWv\FY�Y�\F[(~�e�WAab~�abgjiq�+��rAa�iuY�gqW�^�cl~���adi�c}ab�Fg2cb�Z~�\,t�g
`�\F[(g²ikal]fWAa $7nq^�W>~�yÅ\F[XR ��� /R`p^fn�rAabW�gp^4[2n�rAab~�gjn2~�e�[(gjiqm&� rAadn(rJ[�g2cb�$~�\Z^,]F[�gj^4~�gq[�g2��~�gqWA~�\FW$~�r�g�e�i�g
\4yB[�gq]4adi�~�gq[ x ^4[�ad^4tAcbgjiq�
�sr�g�Y�\>i�ikaltAa}c}ab~��¿\�yCabW�n(cbe�hfabW�]¿^,Y�\4abWA~�gq[�~(\�~�r�g'Y�[(\�n2gjhAe�[�g�hAgji�n2[�abY�~�\F[uabW$gj^Fn�r$i�~_^Fn(��`p^4[���`�gq[�ab~_i
i�\F`,g y�e�[�~�r�gq[shfadi�n2e�i�ioab\FW&��VXW�n(cbe�hfabW�]pi�e�n(rp^�h�^4~�e�` �s\FeAcdh�[�gq`�\ x gs~�r�g `�^�abW�abW�g98Æn(abgqW�n2��abW x \4c x gjh
abW�~�r�g i�gj^4[_n(r�y�\F[	~�r�g+n2e�[�[(gqW>~Br�^4W�hfcbgq[j�	Vo~B`p^���t�g ^4[�]Fe�gjh�~�r�^4~	~�r�g+n2\Ai�~C\�y�\FW�gs\F[C~��s\sabW�i�~�[(e�n2~�ab\FW�i
abWZgj^Fn(rQY�[�\4cb\F],`p^�� x gq[(�p�sg2c}cCt�g :ke�i�~�a%$�gjhQ~�\�Y�[(\ x adhAg�t�gq~�~(gq[ r�^4W�hfc}abW�]Zi�Y�gqgjh:�
�sr�g�ab`�YAcbgq`�gqWA~_^4~�al\fW�\4y�i�e�n�rz^Zi�n(r�gq`�g,alWz~�r�gpnq^fi�gp\�yui�~_^Fn(�¿n2\FW x gqWA~�ab\FW�i�� rAadn(r hA\$W�\F~�e�i�gÆ^
y�[_^4`�g�Y�\4abWA~�gq[�adi ÖFeAab~�g'n2\fW�i�~�[_^�abW�gjh:� ± ~k�AYAadnq^�cCi�~_^Fn(��yÅ[2^4`�gualWZi�e�n�rQ^4W�\F[�]>^4WAadi�^�~�ab\FW�adi i�r�\��uW�abW
$�]Fe�[�g�Â

incoming
parameters

stack mark

assembly
parameter
outgoing

and temps

local vars

stack pointer

virtual frame pointer

��ab]Fe�[�g�Â � � �AYAadnq^�cÐi�~2^Fn��,y�[_^4`�gFmA�sab~�r x ab[�~�e�^�c7y�[_^4`,g�Y�\4abWA~�gq[

VXW�i�e�n(r²n2\fW x gqWA~�ab\FW�i�~�r�g i�~_^fn���y�[_^4`�g ikal�qg�adi $���gjh:mF^4W�h��>W�\4� W�~�\ ~�r�gsn2\F`�YAa}cbgq[ ^4~Cn2\�hAgs]FgqW�gq[_^4~�ab\FW
~�ab`�gF� ± nqn2gji�i�gji�~�\�cb\�nq^�c�h�^�~_^Q^4[�g�^Fh;:�e�i�~�gjh$^4~'n2\F`,YAa|cbg�~�ab`�g�~�\Qt�g,`p^FhAg�[�g2cd^4~�a x g�~(\Q~�r�g�i�~_^Fn(�
Y�\�alWA~�gq[jm�[_^4~�r�gq[�~�r�^4W�^8yÅ[2^4`�g�Y�\4abWA~�gq[j����r�gÆi�~2^Fn��À`p^4[��:m�a|y�ab~�a�i²W�\F~�gq`�Y�~��FmB\FWAcb� n2\fW>~_^�alW�i�^
[�gq~�e�[(WZ^Fh�hA[�gji�iqmG^4W�h,adi \FWAcb�QW�gqgjhAgjhvhAe�[�abW�]pY�[�\�n2gjhAe�[�g�g2�Aal~��
ÄÕab~�rJi�e�n�r$i�~_^Fn(��y�[_^4`�gjis�sg�nq^4W�W�\F~�YAc�^fn2g�~�r�g�hAgji(n2[�abY�~�\F[�Y�\�alWA~�gq[�abW$~�r�g�i�~_^Fn(�Q`p^4[��:m�ioabW�n2g�~�r�g
e�WA�sabW�hAgq[�nq^4W�W�\F~�cb\�nq^4~�g�~(r�g²i�~_^Fn(�Z`p^4[(�Qe�WAclgji(i�ab~'^�cb[�gj^fhA�Z�AW�\���i�~�r�g�i�~_^Fn(�Qy�[_^4`�g�ioab�qgF���4abW�n2g
~�r�g�y�[_^4`�g'ikal�qg�adi�i�~(\F[�gjh²alW$~�r�g'hAgji(n2[�abY�~�\F[jm�~(r�g�Y�[�\FrAabtAab~�ab\FWvyÅ\4c}cb\4��iq�
�sr�g�\FWAcb��Y�\Ai�ioabtAa}c|ab~��Zi�gqgq`pi�~�\�tGg�~�\�YAcd^Fn2g�~�r�g�Y�\4abWA~�gq[ ^4~+^ $���gjh�\4�Ci�gq~�yÅ[(\F` ~�r�guy�[_^4`�g�Y�\4abWA~�gq[j�
�4abW�n2g'~�r�g'ikal�qg�\4yB~�r�g�\Fe�~�]F\�alW�]�Y�^4[2^4`�gq~�gq[ ^Fi�i�gq`�tAcb�Q^4[�gj^�adisgjÖfe�^�c}cb�Qe�W��>W�\4� Wv~�\�~�r�g�e�WA�sabW�hAgq[jm
ab~�y�\4c}cl\4��i�~�r�^�~�~(r�gQY�\4abWA~�gq[pnq^4Wz\FWAcb��t�gZ^4~�~�r�g x gq[��À~�\FY�\4y�~(r�gÆi�~2^Fn��:m ^4tG\ x gp~(r�gpY�^4[2^4`�gq~�gq[
^Fi�i�gq`�tAcb��^4[�gj^��C�srAadisn2\FW x gqW>~�al\fWpi�gqgq`pi�Y�\>i�ikaltAcbgFm�nq^4e�ioabW�]�^�`�abW�\F[s^Fh;:ke�i�~�`�gqWA~B~�\'~�r�gsY�^4[2^4`�gq~�gq[
^Fi�i�gq`�tAcb��\4�Ci�gq~_iq�	ÄJg�r�^ x g�W�\f~sab`�YAcbgq`�gqW>~(gjhZ~(rAa�i�i�n(r�gq`�g�r�\4�sg x gq[j�
��abW�^�c}cb�Fm&ab~�adiuab`�Y�\f[�~_^4WA~�~�\�[�gjn2\F]FWAadi�g�~�r�^4~�~�r�g�`�gq~�r�\�h�i�� rAadn(rJ�sg�r�^ x g�hfadi�n2e�i�i�gjhznq^4W�W�\F~�[�g2c}abw
^4tAcb��hAgj^�cs�sab~�rzg2��n2gqY�~�ab\FW�i²� rAadn�rz\F[�ab]4abW�^4~�g,y�[�\F` ^fi��>W�n(r�[�\FW�\fe�i�g x gqWA~_iq�Z��r�gpY�[�\ftAclgq` adi�~�r�^4~
~�r�gQY�[�\�n2gji�i,\4y�e�WA�sabW�hfabW�]�~�r�gZi�~_^Fn(�Àal`,YAc|adn(ab~�cb�Î^Fi�i�e�`,gji�~�r�^4~�Y�[�\�n2gjhAe�[�gZY�[(\4cb\F]>i�^4W�hÓgqYAa}cl\f]>i
^4[�g�^4~�\f`�adn�g x gqW>~2iq�BV�y ^4WQ^Fi��AW�n�r�[(\FW�\Fe�isg x gqWA~s\�nqn2e�[2i `�adhA� ^��phAe�[�abW�]�~�r�g'i�^ x abW�]�\4y nq^�c}cbgqgqwXi�^ x gji
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[�gq]4adi�~(gq[_iqm�^Fi�^4WQg2��^4`�YAcbgFmG~�r�gqWQab~��sa}c|c tGg�abW�n2\F[�[(gjn2~�~�\,g2��gjn2e�~�g�~�r�g'hAe�`,`��QgqYAa}cb\F]�m:^4W�h8gjÖFe�^�c}cb�
abW�n2\F[�[�gjn2~�~�\�W�\F~ g2��gjn2e�~�g�ab~j� ��\F[u~�rAadi [�gj^fi�\FW&mG�+g�~2^4�Fg�~�r�g�cl\4�R^Fh�hA[�gji�iu\4y ~�r�g�Y�[�\F~�gjn2~(gjh�[�gq]4ab\FW
\4y ^�Y�[�\�n2gjhAe�[(gp^Fi�^�Y�\�alWA~�ab`�`�gjhfad^4~�g2cb��^�yÅ~�gq[�~(r�g²i(^ x abW�]Q\4y+[(gq]4adi�~�gq[_iq���sr�g�n2\�hAg�� rAadn�rÀ`p^4�Fgji
nq^�c}cbgqgqwXn2\FYAabgji�\4y�c�^�[�]Fg x ^�cbe�gpY�^4[2^4`�gq~�gq[_iuc}abgji��sab~�rAabWJ~�r�g�Y�[(\F~�gjn2~�gjh$[(gq]4ab\FW&m&~�rAe�i�Y�[�\ x a�hfabW�]Jn2\F[�w
[�gjn2~�g2��n2gqY�~�ab\FWzr�^4W�hfc}abW�]valWz~�r�g�g x gqW>~�\4y�^vi�gq]F`�gqWA~ x ab\4cd^4~�ab\FW�hAe�g�~�\�abW x ^�c}adh�Y�^4[_^�`�gq~�gq['h�^4~_^��
Òu\��sg x gq[�m�a}y�^��fa}c}c�ioab]FW�^�cBadi�[�gjn2g2a x gjhJhAe�[�abW�]¿^�Y�[(\�n2gjhAe�[�g,Y�[�\4cb\F]�m:~�r�g�e�WA�sabW�hAgq['�sa}c}c+tGg�e�W�^4tAcbg
~�\ $�W�hQ^²`p^4~_n(rAabW�]pY�[�\�n2gjhAe�[�g�hAgji�n2[�abY�~�\F[jmG^4W�h��sa}c}cÐ]F\�hfal[(gjn2~�cb�Q~�\�~�r�g'hAg2yX^4eAcb~�r�^�W�hfclgq[��
�sr�gQg2��n2gqY�~�ab\FW�r�^4W�hfc}abW�]�~(gjn�r�WAadÖfe�g¿hAgji�n2[�abtGgjh�r�gq[�gZi�gqgq`�i'~(\¿tGgZ^4tAcbgQ~�\$t�gZ^Fh�^�Y�~�gjhz�sab~�r�\Fe�~
`p^�:k\F['n(r�^4W�]Fg�~�\v\Fe�[�\F~�r�gq[�n2\�hAgQ]FgqW�gq[_^�~�\F[_iq��ÄJg�g2��Y�gjn2~�~�\8ab`�YAcbgq`�gqW>~,gji�i�gqWA~�ad^�c}cl�z~�r�gQi�^4`�g
i���i�~�gq`�\fW�~�r�gQ[�gjhAe�n2gjhÓabW�i�~�[�e�n2~�ab\FWÉi�gq~pn2\F`,Y�e�~�gq[_i�� rAadn(r�y�\F[�`�~(r�gQ[�gq`p^�abW�hAgq[�\4y \fe�[�~_^4[�]fgq~
^4[_n(rAab~�gjn2~�e�[�gji��

�����������	��
���


³b´�µ =���Ò�� �Gadi��F\ x ^�W�h ± � �FWA��hAgq[jm � ÏÐ��n2gqY�~�al\fWZÒ�^4W�hfc}abW�],alW & � " 
bm � V(V%V P�� ��� � �� ��� J � ��J�� �#J "�� L
����� �XV ��� � � � � � �����:m�M�� 
��7m �N6  _m�Ñ4Â 6���ÑfÑ ��m �2´�� � �  

³·¶�µ$�	�!��\ x W�gq[jm � Ï	��~�gqW�hfabW�]¿�v\�hAeAc�^�wX¶Q~�\ =�eAa}cdh �&^�[�]FgFm&VoW>~(gq]F[_^4~�gjh �F��i�~�gq`pi 
bm � V(V%V �)J "�������� �>m
� m �N6  _mAÂ � ��Ñ �>m �_´�� �56  

³·¸�µ �s� & [�adi�~�ad^4W&m � & \F[�[�gjn2~ ^4W�h �s\Ft�e�i�~���[�\F]F[2^4`pi 
bm � V(V%V P�� ��� � �� ��� J � �3J�� �#J "�������� � V ��� � � � � � L
�����:m:M�� 
����&m ��¶  _m:´
6F¸��:´ �jÂ�m �_´�� �4Â  

³ñÂfµ �s� & [�adi�~�ad^4W&m � Ï	��n2gqY�~�ab\FWJÒ�^4W�hfc}abW�]�
bmOabW���� � � � ������� 4%� � ��J "XR � � � 4%� � ��� /(J�� � 

����� �>m&Ï hv��� ± W�w
hAgq[_i�\FW&m = � � �B[�\4y�gji�ioab\FW�^�cU=�\A\F��iqm =�cd^Fn��A�sg2c}c �>n(abgqWA~�a%$7n ��e�tAc}a�nq^�~�ab\FW�iq� & r�Â�m 6 � � � �>m �_´�� ���  

³·Ñ�µ �������jÍ�[�gq�z^4W�h 
���������\Fe�]fr&m � ÏÐ��n2gqY�~�al\fW�Ò�^4W�hfc}alW�] � ÏÐ��YGgjn2~�abW�]�~(r�g "uW�g2��YGgjn2~�gjh 
bm)/(J�� � 

�����
0 ���
��

� ��� � m � �:m � �  2m�6 ��� � �>m �_´�����Â  

³76�µ$������� ± ~(�FabW�i�\FW&m!=�� Ò'� �Gadi��F\ x ^4W�h ����ÄR���>n(rAabg2��gq[jm �·± i�Y�gjn2~_i�\4y'Vo`�YAcbgq`�gqWA~�abW�] & � " 
bm
Y �NJ  � � ��� �
� � J "#����� ��� ��

�54 /(J�� "���� � �� ��J " ����� �X/1H m:´j¶F¸ �7´j¶���m �_´�� � �  

³���µ ± �!
�\AgqWAab]¿^4W�h =�� �F~�[(\Fe�i�~�[�e�Y&m � Ï	��n2gqY�~�ab\FW�Ò�^4W�hfc}abW�]vyÅ\F[ & 
�
 �X[�g x adi�gjh  
bm Y � J  � � ������� ��J "
����� 2 �EV � �NW /�O3O /(J�� "���� � �� �>mG´qÂ ���7´ ��6�m �2´������  

³ ��µ =�� �F~�[(\Fe�i�~�[�e�Y&m �	gq[_i�\FW�^�cCn2\F`,`�e�WAadnq^4~�al\fWZ�sab~�r ����Í�[(gq�'m�Í�gjn2gq`�t�gq['´ ���4Â
³���µ�V � � m � �v\�hAeAcd^4wX¶�Í�[_^�y�~ �F~_^4W�h�^4[2h 
bm�V � ��� VkÏ & Í�V �Z´ �FÑ�´qÂ � ´����4Â
³b´���µ$
�� ���!��\Fe�]Fr&m � Í & \�hAg �sg2yÅgq[(gqW�n2gp�$^4W>e�^�c�^�W�h��sgqYG\F[�~�
bm!"	"��Î[�gqYG\F[�~'´ ���4Â�m�^ x ^�a}c�^�tAclg�y�[�\F`

abWA~�gq[�W�gq~�ioab~�g3� 
�#�����$&%(';��$*)+#���$��+,+#-$/.0#'abW¿hfab[�gjn2~�\f[��21;��#�3

´F´


