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¼A½¿¾�À�Á�Â¤Ã�À ÄÆÅxÇ lns`pZjJf�q.fhi+p�~�È.É.i+È�g�s*fJÊ)È�g�ioË+prÌ
~0fzf�qIÍIlniogJq.yzf�q�Ë¶ÎÏg�iAf�Ð�f�Ñ
Ò É�Ë+l0q
j,~ng�jJl Ò È.i+g�j�i�pryÓs)l0qÔÈ
pri�pr~n~0fh~�Õ$Ö�Ë Ò g�yÔÌ.l0q
fhs�pt×
f�Ð�l0Ì.~nf�ÊJu�lns*Ëoi+lnÌ.É�Ëof�uÔp�i Ò {
l�ÑËof Ò ËoÉ
iofPØt{.l Ò {Ôl!s�i+fhsol0~nl0fhq�Ë$Ë+g¶sogrÎÙË�ØPpri+f�p�q
uÔÈ.~nprË*ÎÏgJioyÚfhÍ�gJ~0É�Ë+l0gJq�Øtl0Ëo{ÔÎ�p Ò l0~nl�Ë+l0f�sÎÏg�i¶prÉ�Ë+g�yÓp�Ë+l Ò pr~n~0}Ûf�ÐIË+i+p Ò Ëolnq.j¡p�q
uKf�Ð�È.~ng�l0Ëolnq.j ÅmÇmÜ p�q
u\Ý,ÞFÈ
p�i+p�~0~nf�~nlnsoyßl0q
g�i�u�lnq
pri+} Ä iogJ~0gJj2È.i+g�jJi+p�yzshÕ ÄÆÅmÇ lnq Ò gJioÈ�g�i�p�Ë+fhs)pmi+p�q.j�f�grÎ Ò g�yzÈ.ln~0f�Ñ�Ë+l0yzf�prq
uioÉ
q�Ñ�Ë+l0yzfÓË+f Ò {.q
lnà�É.f�s¶Ëog\u.f�~nl0ÍJf�iAË+{.f¡È�f�ioÎÏg�i+yzp�q Ò fzÌ�f�q.f�á.Ë+sÔgrÎPÈ
p�i+p�~0~nf�~¿f�Ð�f�Ñ
Ò É�Ë+l0gJq\Øt{.ln~nfÔi+f�Ë�prlnq.l0q
jds*f�à�É.f�q�Ëol!pr~%f�Ð�f Ò É�Ë+l0gJqâsof�yÓprq�Ëol Ò shÕAãIf�ÍJf�i�pr~)f�Ð.pryzÈ.~nfhsl0~n~nÉ
s�Ë+i+prËof�Ëo{.fPf�ä Ò l0fhq Ò }�grÎ.Ë+{.f Ò g�q�Ë+iogJ~ns)Ëo{
prË�Î�p Ò ln~nl�Ë�p�Ëof�Ëo{
f�f�Ð�f Ò É.Ëolng�qågrÎ
~ng�jJl ÒÈ.i+g�j�i�pryÓsxl0qæpZu�l!s�Ë+iolnÌ.É�Ë+fhuâyÓprq.q.fhi`prq
uâl!u�f�q�Ëol0ÎÏ}�Ë+{.f Ò ~!p�s+s,grÎPprÈ.È.~nl Ò p�Ë+l0gJq
sËo{
prË2Ì�fhq.f�á
Ë2ÎÏiogJyçu�l!s�Ë+iolnÌ.É�Ë+fhuÛÈ.~!p�ËoÎÏg�i+yzsP~nlnè�f ÄÆÅmÇ Õ

éKê�ëÆì�í
î�ï%ð ñ g�jJl Ò Ä iogJj�i�pryzyzl0q.j�Ê Ä p�i+p�~0~nf�~nlns+p�Ë+l0gJq�Ê Ä¿òxó
ôxõ ö�÷åø�ùûú¡ü�ýZþ�ø�ÿ�úÔ÷

ÄÆÅmÇ l!szp\u�l!s*Ëoi+l0Ì.É.ËofhuN~0gJj�l Ò È.i+g�jJi+p�yåyzlnq.j�so}Is*Ëofhy u�fhsol0jJq.fhuæËog[f�Ð�È.~ng�l0Ëåu�lnÍIlnu�f�Ñ
prq�uIÑ Ò g�q
à�É.fhi%p�q
uås*È�f Ò É.~nprËolnÍ�f�È
pri�pr~n~nf�~nlnsoyFØt{.ln~0fPÌ�f�lnq.j¶iof�s*ln~0lnf�q�Ë�ËogxËo{
f2s*g�ÎÙË�Ø�p�iof�prq
u
{
p�i+u�ØPpri+fåf�Í�gJ~0É.Ëolng�q[Ëo{
prË�i�prÈ.l!u�~n}\yÓprèJfhs¶yzgJs*Ë`È
pri�pr~n~nf�~¿È.i+g�jJi+p�yzyålnq.jwËof Ò {.q.g�~ng�jJ}
g�Ì�s*gJ~0f�Ëof�Õ Å yÓp � gJiAu�fhsol0jJq\jJgJpr~%{
pJsxÌ�f�fhq\Ë+gÛpJsosof�yÔÌ.~nfÔl0ËAl0qDpdyzg�u�É.~!pri¶ØPp�}ÛÎÏiogJy
Øtl!u�f�~n}wÉ�s*f�uÆÊ�g���Ñ�Ëo{
f�Ñ s*{.fh~�Î Ò g�yzÈ�g�q.fhqJË�s2Øtl0Ëo{�~ng�q
jÓËofhioy s*g�ÎÙË�Ø�p�iof`soÉ.È.È�g�ioËhÕ,ãIÉ Ò {�p
so}Is*Ëofhy l!sÆ~nfhs+sÆ~0lnè�fh~0}mËog2Ì�f Ò g�yzfûg�Ì�s*gJ~0f�Ëof�Ëo{�prq¶l�Î�l0Ë+s)yzp�l0q Ò g�yzÈ�g�q.fhqJË�sÆØ�f�i+f�u.fhsol0jJq.fhu
prq�uKÌ.É.ln~�Ë,ÎÏi+g�y s Ò i+prË Ò {�Õ,|P{.f�Ì
É.i+u.f�q�g�Î¿f�Í�gJ~0ÍIlnq.jÓË+{.fåso}�s�Ë+f�yßÎ�pr~n~!smyÓprlnq.~n}Zg�qKË+{.f
Ò gJyzÈ�gJq.f�q�Ë$u�fhÍ�fh~0gJÈ�fhi+shÊ�p�q
u¶Ë+{.f�soyÓpr~n~0fhi)Ì.É.i�u�fhqAgrÎ.f�ÍJg�~nÍIl0q.jPË+{.f�yzg�u�É.~!pri%lnqJË+f�ioÎ�p Ò fhs
l!smi�p�Ë+{.f�ixyågJiof�yzp�q
prjJfhp�Ì.~0fJÕm|P{.l!sm~nfhpJu.stË+gwpwu�lns*Ëoi+lnÌ.É�Ëof�u�u�f�s*lnj�q�É�s*lnq.jdsofhà�É.fhqJË+lnp�~
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Ä i+g�~ng�jZÈ.i+g Ò f�sosofhs�j�~nÉ.fhu[Ë+g�j�f�Ëo{.fhi�ÌI}æp�u�l!s�Ë+iolnÌ.É�Ë+fhu Ò g�yzy�É
q.l Ò p�Ë+l0gJq
s�p�q
uæÈ.i+g Ò fhs+s
yÓprq
p�j�fhyåfhq�Ë�lnq�ÎÏi�p�s*Ëoi+É Ò Ë+É.iofJÊ Ä¿ò,ó
����� ÕûÖ�Ë2pr~n~0g�Ø2s ÄÆÅxÇ ËogÓi+É.qwgJqwØtl!u�fh~0}Ûp�Í�p�l0~!prÌ
~0f
È.~!p�ËoÎÏg�i+yzs¶soÉ Ò {âpJs,q.f�Ë�Ø�g�i+è�smg�Î�Ø�g�i+èIs*Ë+prËolng�q
sxp�s,Ø�f�~n~�pJs,g�q[È
pri�pr~n~0fh~$yÓp Ò {.l0q
fhshÕ Å
sof�È
p�i+p�Ì.~0f Ò gJyzÈ�g�s*l0Ëof¶lnqJË+f�ioÎ�p Ò f,jJl0ÍJfhs�É
sof�i�stp ÒhÒ fhs+s�Ëog¡p�~0~ÆÈ
p�i*Ë�sPgrÎ%Ëo{.f`so}�s�Ë+f�y�� ��� Õ

� �¤f Ò Ë+l0ÍJfÔf�Ð�È.~0gJl�Ë�p�Ë+l0gJqâg�Î�pZu�l!s�Ë+iolnÌ.É�Ë+fhu[pri Ò {.l�Ë+f Ò ËoÉ.i+f�ÎÏgJiAf�Ð�f Ò É�Ëolnq.j Ä i+g�~ng�jwÈ.i+grÑ
j�i�pryÓs%pr~!s*gxiof�à�É.l0i+fhs�sol0jJq.l0á Ò p�qJË�prq
p�~0}�solns$Ë+g,u�f�Ëofhioyzlnq.fP{.g�ØNÌ�fhs*Ë%Ë+gxÈ�prioËol0Ëolng�q�É
È�Ë+{.f
i+fhsog�~nÉ�Ëolng�q�Ø�g�i+èÛ~0g�p�u�p�yågJq.j¡Ë+{.fåÈ.iog Ò fhs+s*lnq.jdfh~0fhyzf�q�Ë+sxØt{.ln~0fzÈ.i+fhsof�i+ÍIl0q.jws�Ë�prq
u.p�i+u
f�Ð�f Ò É�Ë+l0gJq¡s*fhyzp�q�Ëol Ò shÕ%|P{.l!s¿È�prÈ�f�i�u.fhs Ò i+l0Ì�fhs¿p`È.i+p Ò Ë+l Ò pr~�s Ò {.fhyåf Ò pr~n~0f�u ÅmÜ � Ä |?ÎÏgJi
u�gJl0q.jåË+{.lns2g�q ÄÆÅmÇ lnqZp�qÛp�É�ËogJyÓp�Ëol Ò Ø�p�}JÕ

ãIf Ò Ëolng�q��Zu�l!s Ò É
sosofhs�pr~0Ëof�i+q
prËolnÍ�fÓprÈ.È
iog�p Ò {.f�s,ËogK~ng�j�l Ò È.i+g�jJi+p�yåyzlnq.jÛl0qæÈ
p�i+p�~0~nf�~�Ê
Øt{.ln~0fAsof Ò Ëolng�q��åÈ.i+fhsof�q�Ë�s�Ë+{.f ÄÆÅmÇ prÈ
È.iog�p Ò {�ÕûãIf Ò Ëolng�q��åiofhÍ�lnf�Ø2s�Ë+f Ò {.q.l!à�É.fhsPØt{
l Ò {
u�f�Ëof Ò Ë¿j�gIg�uÔso}�s�Ë+f�y Ò g�q.á
j�É.i�p�Ë+l0gJq
s�prq
uålnq�Ëoi+gIu.É Ò f�s%Ëo{.ftË+gIg�~!s�l0q Ò g�i+È�gJi+prËof�u`lnq ÄÆÅmÇ
ËogKu�f�Ëof Ò ËAÈ
pri�pr~n~nf�~nlnsoyZÕåãIf Ò Ëolng�q��wf�Ð�È.~!prlnq
s,Ëo{
fåjJi+p�qIÉ.~np�iol0Ë�} Ò gJqJË+iogJ~ns,prq�u\È.i+g�ÍIlnu.fhs
f�Ð�È�f�i+l0yzfhqJË�pr~�iof�s*É
~�Ë�s�ÕæãIf Ò Ëolng�q���È.i+fhsof�q�Ë+s�Ëo{
fÛs Ò {.fhu.É.~0lnq.j[s Ò {.fhyzfwprq�u?sof Ò Ë+l0gJq� 
È.i+fhsof�q�Ë+sPp Ò ~npJsos�grÎûprÈ
È.~0l Ò prËolng�q
s�Ë+{
p�Ë Ò prqZioÉ
qwf ��f Ò ËolnÍ�fh~0}dÉ.q
u�fhi ÄÆÅmÇ Õ
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Ä pri�pr~n~0fh~0l!s*yLlnq Ä i+g�~ng�jæÈ
iogJj�i�pryÓs Ò prq�Ì�fâf�Ð�È.~0gJl�Ë+fhu Ì�} fhÍ�pr~nÉ
p�Ë+l0q.j pr~0Ëofhioq
prËolnÍ�f
sog�~nÉ�Ëolng�q
s,g�Î�pÛj�gJp�~$lnq[È
pri�pr~n~0fh~"P�Ý,ÞPÑ�È
pri�pr~n~nf�~nlnsoyRQtg�i¶ÌI}�sol0yÔÉ.~�Ë�prq.fhg�É
so~n}Kf�Ð�f Ò É�Ëolnq.j
Ëo{
f\j�g�pr~!sÓlnq�Ëo{
f\Ì�gIu.} g�Î�p Ò ~!prÉ�s*f�P ÅmÇxÜ Ñ�È
p�i+p�~0~nf�~nlnsoyRQ�ÕTS {.f�i+fKËo{
fâjJgJpr~!sÓlnq p
Ò ~!prÉ�s*f¡Ì�g�u�}æs*{�pri+fÓÍ�p�iol!prÌ
~0f�s�Ê�s Ò {
f�yzfhs`ÎÏg�i�È�pri�pr~n~0fh~�f�Ð�f Ò É�Ë+l0gJqUPÏf�jWV��XQ Ò grÑ�g�i�u�l0q�p�Ëof
Ëo{
f�lni,fhÍ�pr~nÉ
p�Ë+l0gJqKËogÛp�Í�g�l!uZË+{.fås+pryzfÔÍ�p�iol!prÌ
~0fÔÌ�fhl0q.jÛÌ�g�É.q
u�ËogZu�l ��fhiofhqJË¶Í�pr~nÉ.fhs���Y���Õ
Ö qâËo{.fÓjJf�q.fhi+p�~0l!s*f�u�ÍJf�i�s*lng�qâgrÎPÖ q
u�f�È�f�q�u�f�q�Ë ÅmÇxÜ Ñ�È
p�i+p�~0~nf�~nlnsoyZP�Ö ÅmÄ Q[��\���j�gJp�~ns¶p�iof
u�fhf�yzfhuâl0q�u�f�È�f�q
u.f�q�ËAØt{.f�q[q.gZÍ�pri+lnp�Ì.~0f Ò gJq�×
l Ò Ë+sAp�iol!sofÔprq�u^]�gJimË+{.f Ò gJyåÈ
~0f�ÐIl0Ë�}KgrÎ
Ëo{
f[sofhp�i Ò {�f�Ð�È�f Ò Ëof�u ÌI} Ë+{.fDÈ.iogJj�i�pryzyzf�i Ò prq Ì�f[È.i+fhsof�i+Í�f�uÆÕ Ü f�e,iogIg�Ë`_ sÛÞ ÅmÄ
yzg�u�f�~baXc�� Ò gJy�Ì.lnq.f�s Ò gJyåÈ
l0~nf�Ñ�Ëolnyzf¿prq
p�~0}�solnsÆØtl0Ëo{Ai+É.q�Ñ�Ëolnyzf Ò {.f Ò è�lnq.j�Ëogmlnu�fhq�Ëol0ÎÏ}xjJgJpr~!s
Øtl0Ëo{Zs*{
p�iof�udÍ�p�iol!prÌ.~nfhs�prq�u Ò g�q
u�l0Ëolng�q�pr~nlnsof,Ëo{.fhl0itÈ
p�i+p�~0~nf�~¤f�ÐIf Ò É�Ë+l0gJq�Õ¿ãIÉ Ò {Ûyzf�Ëo{
gIu
s
i+fhu�É Ò f�Ë+{.f Ò g�yzÈ.~nf�Ð�l0Ë�}KgrÎ�l!u�fhqJË+l�ÎÏ}Ilnq.jÛÈ
pri�pr~n~0fh~0l!soy sog�~nf�~n}�p�Ë¶i+É.q�Ñ�ËolnyåfJÕ�|P{.fzÞ ÅmÄ Ñ
S Åxó
� � � l!stpdS Åmó Ñ�Ì
pJs*f�u¡lnyåÈ
~0fhyåfhq�Ë+p�Ë+l0gJqwg�Î%Þ ÅxÄ ÎÏg�its*{�pri+fhuIÑ�yzf�yzg�i+}Ós*}�s*Ëof�yÓshÕ
Ä pri�pr~n~nf�~ts*}�s*Ëofhyzs¡~0lnè�ffe,Ñ Ä i+g�~ng�j ��g�� Ê Å'h � Y�aX� p�q
u Ä�Ü,Ä ��� l!u�f�q�Ë+l�ÎÏ} l0q�u�f�È�f�q
u.f�q�Ë
ÅmÇxÜ Ñ�Ë+pJs*è�sPÌ
pJs*f�udgJqKÞ ÅmÄ Õ
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Å q
u�gJioi�p�Ñ�Ö a g��.p�q
u Ç��xÅ Ñ Ä i+g�~ng�j"Y����.f�Ð�È.~ng�l0Ë$u�f�Ë+f�i+yzl0q.l!s*Ëol Ò ÅmÇxÜ Ñ�È
p�i+p�~0~nf�~nlnsoy Ì
p�sofhu
g�qdËo{.f Å q
u�g�i+i�p Ä i+lnq Ò lnÈ.~nf�� \�� p�sPp�qwpr~0Ëofhioq�p�ËolnÍ�fxËogåÖ ÅmÄ Õ Å È.i+f�Ñ�È.i+g Ò fhs+s*gJi�l!u�f�q�Ë+l�á
f�s
È
p�i+p�~0~nf�~nlns+prÌ
~0fmË+p�soè�stprÉ�Ë+g�yÓp�Ë+l Ò pr~n~0}JÕ$Ö yzÈ.~nf�yzfhqJË�p�Ë+l0gJq
sPgrÎ$Ëo{.f Ü,Ü2Å ãwyzg�u�f�~ Y � � pr~!s*g
f�Ð�È.~ng�l0Ë�u�fhÈ�fhq
u�fhqJË ÅmÇxÜ Ñ�È
pri�pr~n~nf�~nlnsoy É.q�u�f�i Ò g�q�u�l�Ë+l0gJq
sûË+{
p�Ë�}Il0fh~nuåË+{.fxs+pryzfti+fhsoÉ.~�Ë�s
p�s)s*f�àJÉ
f�q�Ëol!pr~ Ä iogJ~0gJjPf�Ð�f Ò É�Ëolng�q�Õ%|P{.fhsof�s Ò {.f�yzf�sÆ{
p�Í�fû}Ilnf�~!u�fhu¶È
iogJyål!sol0q.jti+fhsoÉ.~0Ë+sÆÌ
É�Ë
{.f�p�Í�ln~n}Ûu�fhÈ�fhq
u�gJq�s*È�f Ò lnp�~0l!sofhu�p�Ì
s�Ë+i+p Ò ËmyÓp Ò {.l0q
fAËof Ò {.q.g�~ng�jJ}dË+{
p�Ë¶s*fhf�yÓsxÉ.q.~nl0èJf�~n}
Ëog`prË*Ë+i+p Ò Ë¿~ng�q.j¶Ë+f�i+y sogrÎÙË�ØPpri+fts*É.È
È�gJi*Ë�Õ���} Ò g�q�Ëoi�p�s*Ë Å'h � p�u.g�È�Ë�s¿p Ò gJÈ�}Ilnq.jrÑ�Ì
pJs*f�u
prÈ
È.iog�p Ò {ÓË+g¡s*lnyzÈ.~nl�ÎÏ}dËo{.fAf�ÐIÈ
~0gJl�Ë�p�Ëolng�qÛgrÎ%È
pri�pr~n~nf�~¤Ë+pJs*è�shÕ

Ü f�s*È.l0Ëof¶É
sof�ÎÏÉ
~Æiof Ò f�q�ËPiof�s*f�pri Ò {¡lnqw~ng�jJl Ò È.i+g�j�i�pryzyzlnq.j`g�qÛÈ.i+g�jJi+p�y p�q
pr~n}�s*l!shÊ�Ë+{.f
prÉ.Ëog�yÓprËol Ò u�f�Ëof Ò Ëolng�qågrÎ�È
pri�pr~n~nf�~nlnsoyF{
p�s%q.g�Ëû}�f�ËûÌ�f�fhqåyÔÉ Ò {�É�s*f�u�lnqzÈ
pri�pr~n~0fh~�p�q
u^]�g�i
u�l!s�Ë+iolnÌ.É�Ë+fhu so}Is*ËofhyÓs�Õ ã�}Is*ËofhyÓsÓ~0lnè�f ÅxÇmÜ Ý,ÞPÑ�Ö*Ö Y����¶Ü f�~0Ë+p�Ñ Ä i+g�~ng�j a ��� Ê h ã�Ñ Ä i+g�~ng�j
aXV�� Ê Ä�ó ã�Ñ Ä i+g�~ng�j � ��� Ò p�q.q.grËtu�f�Ëof Ò Ë2È
pri�pr~n~nf�~nlnsoy prÉ�Ë+g�yÓp�Ë+l Ò pr~n~0}¡p�q
uwiofh~0}¡gJqdf�ÐIÈ
~0l Ò l0Ë
É
sof�i�u.f Ò ~!pri�p�Ë+l0gJq
s¶Ë+g�f�Ð�È.~ng�l0Ë�È
p�i+p�~0~nf�~nlnsoyZÕK|P{.fhsofdu�f Ò ~!pri�p�Ëolng�q�s¶iof�àJÉ
l0i+f¡s*lnj�q
l�á Ò prq�Ë
f�Ð�È�f�ioËol!s*f,Ë+gåfhyzÈ.~0g�} Ò g�i+i+f Ò Ë+~0}JÕ

Å yÓp � gJimÈ.i+g�Ì.~nf�yßØtl0Ëo{\lnyzÈ.~nf�yzf�q�Ëolnq.jKÝ,ÞPÑ�È�pri�pr~n~0fh~0l!s*yVlnsx{.g�Ø ËogwiofhÈ.i+fhsof�q�Ëmu�l0ÎÙÑ
ÎÏf�i+f�q�Ë2Ì.lnq
u�lnq.j�sPÎÏg�itË+{.f`s+pryzfAÍ�pri+lnp�Ì.~0f Ò g�i+iof�s*È�g�q
u.l0q.jåË+g¡u�l �¤f�i+f�q�Ë2Ì.i�prq Ò {.fhsPg�Î$Ë+{.f
sofhpri Ò {¶Ëoi+f�f�p�s%u�l!s Ò É
sosofhu`l0qd����� Õ%|P{.lns�p ��f Ò Ë+s)Ëo{
f Ò gJs*Ë$grÎ Ò i+fhp�Ë+l0q
jmprq
uÔp ÒhÒ fhs+sol0q.jmÍ�p�iol0Ñ
prÌ
~0f2Ì
l0q
u.l0q.j�s¿fhl�Ë+{.f�iPp�Ë¿Ë�p�soè Ò iof�p�Ë+l0gJqÔË+l0yzfJÊ�Í�p�iol!prÌ.~nf2p ÒhÒ f�sos¿Ëolnyåfxg�iûË�p�soèåsoØtl0Ë Ò {.lnq.j
Ëolnyzf�ÕÚ|P{.f[ã�ÞtÖzyzgIu.f�~ ��� �¶É
sofhu ÌI}aËo{.f Å É.i+g�i�p�g ��� Y�V��`s*}�s*Ëof�yLè�fhf�È
sÓËo{.fây�É.~0Ëol0Ñ
È.~nfÓÍ�pri+lnp�Ì.~0fÓÌ
l0q
u.l0q.jKlnqNprqæp�ioi�p�}Kl0qNso{
p�iof�u\yzf�yzgJio}âÌ.É�Ë�lnq Ò É
i+sAq
g�q�Ñ�Ëoi+l0ÍIl!pr~�Ë�p�soè
soØtl�Ë Ò {.l0q
j Ò gJs*Ë+shÕ ó	� ã � a�� prq�u Ü f�~nÈ.{.l ��� É�s*f2pAu�l!s*Ëoi+l0Ì.É.Ëofhu�Ñ�yzf�yzgJio}�soÈ
p Ò fPÎÏg�iûf�p Ò {
È
p�i+p�~0~nf�~�f�Ð�f Ò É�Ëolng�qZprq�udu�gzq.g�ËPq
f�fhuÛpÔiofhÈ.iof�s*fhq�Ë+p�Ë+l0gJqÓÎÏg�i�Ë+{.fAy�É.~0ËolnÈ.~nf¶Ì.l0q�u�l0q
jJsPgrÎ
pKÍ�pri+l!prÌ.~nf�Õ ó
� ã � Ë+i+p�q
s�ÎÏfhi+s�prqæf�Ð�È.~nl Ò l0Ë Ò gJÈI}\grÎPË+{.fwu.prË+pKg�Împrqæf�ÐIf Ò É�Ë+l0q
j�È.i+grÑ
Ò f�sos�Øt{.ln~0fmËo{.f Ü fh~0È.{
l�yzg�u�f�~�i+f Ò gJq
s*Ëoi+É Ò Ë�s¿p`È.i+g Ò f�sosûfhqIÍ�lni+g�q.yzf�q�Ë�ÌI}åiof Ò gJyåÈ
É�Ëolnq.j
Ëo{
f`l0q
l�Ë+lnp�~)j�g�pr~�Ê�Øt{.l Ò {Kl0q Ò iof�p�sofhs�Ë+{.fAË+pJs*è Ò i+fhprËolng�qwËolnyåfJÕ��Ap Ò soÉ.è _ sPÍ�f�i�sol0gJqwg�Î$Ë+{.f
i+f Ò gJyzÈ.É�Ë+prËolng�qåyzgIu.f�~G��V���yzp�è�f�s%Ëo{.ft~nfhpJs�Ë Ò {
p�q.j�f�s%Ëog¶Ë+{.f2s*f�à�É.f�q�Ëol!pr~GS Åmó Õ ó É.~0Ëol0Ñ
sofhà�É.f�q�Ë+lnp�~
yzg�u�f�~!sPÝ Ä � Þ Å \��Æp�q
u Ä ~0gIãI}�s1g�\���l0yzÈ.~nf�yzf�q�ËP|4S Åmó Ê�p�qÓf�ÐIËofhq
s*lng�q¡Ëog
Ëo{
f"S Åmó ÊrËog`pr~n~ng�ØNyzg�i+f�f�ä Ò lnf�q�Ë Ò gJÈ�}�g�È�f�i�p�Ëolng�q�s$lnqåËo{.ftÈ�g�ioËolng�qzg�Î�s*Ë+p Ò è�sûso{
pri+fhu
Ì�f�Ë�Ø�f�f�qwf�q.jJl0q
fhshÕ�|P{
f¶Þ2fhu�É Ò f�Ñ*Ý,Þ�yzg�u�f�~ g���� É�s*f�s�p�qÛp�~�Ë+f�i+q
p�Ë+l0ÍJfxp�È.È.i+gJp Ò {¡Ëogåf�ÐIÑ
È.~ng�l0ËmÌ�grËo{ZÎÏÉ
~0~ûÝ,ÞPÑ�È�pri�pr~n~0fh~0l!s*yVprq
uZÖ ÅxÄ È
pri�pr~n~nf�~nlnsoyZÕ Ü p�Ë+prÑ � gJl0qZjJi+p�È.{
sti+f�È.i+fhsof�q�Ë
Ò gJyzÈ.É�Ë+prËolng�q
s�ÎÏgJitf�Ð�f Ò É�Ëolng�qÛg�qÛq.gJq�Ñ�so{
p�iof�u¡yzf�yzg�i+}¡yÔÉ.~�Ë+l�Ñ�È.i+g Ò fhs+sog�i�s�Õ

Å ~n~�Ëo{.f�s*fzprÈ.È
iog�p Ò {.f�s2i+f�Ñ�f�q.jJl0q.fhf�ixyzp�l0q�s�Ë+iof�pry Ä i+g�~ng�j¡Ëof Ò {
q.g�~ng�jJ}�ÕA|P{.f�}\yzp�è�f
É
sof�i�sÔu.f�È�f�q
u�fhq�ËågJqasoÈ�f Ò l!pr~nlnsofhu Ò g�yzÈ�g�q.fhqJË�sÔËo{
prËzp�iofwÉ.q.~nl0èJf�~n}DËog[Ì�fZs*É
È.È�gJi*Ë+fhu
lnqKËo{.fÔ~0gJq.j¡Ë+f�i+y prq
uZi+lnsoèZÌ�f Ò gJyålnq.j¡i�prÈ
lnu�~n}Zg�Ì
sog�~nf�Ë+f�p�smyÓprlnq
s�Ë+iof�pryVËof Ò {.q.g�~ng�jJ}



� � ��	��������$&���	���&±��'�'�&�")��'�-��%��1t&�"��	�.��
���	��

f�ÍJg�~nÍ�f�s�Õ�|P{.f�}Ûpr~!s*gzË+f�q
uÛË+g¡l0q�Ë+iog�u�É Ò f`q.fhØ Ò g�q�Ëoi+g�~�p�q
uZÖI]�ÝÚyzf Ò {
p�q.l!s*yÓs2p�q
uÛÎ�prln~
Ëog[s*É
È.È�gJi*ËÔØ�fh~0~�fhs*Ë+p�Ì.~0l!so{.fhuæÖI]JÝçÈ.iof�u�l Ò p�Ë+fhsÔprq
u Ò g�q�Ëoi+g�~�yzf Ò {
p�q.lnsoyÓs`yÓprèIlnq.j�l0Ë
~!prÌ�g�i+l0gJÉ
sPprq
uÛp�ØtèIØ�p�i+u¡ËogzÈ�gJi*Ë2f�Ð�lns*Ëolnq.j Ä i+g�~ng�j Ò g�u�f¶ËogåË+{.fhsofAÈ.~!p�Ë*ÎÏgJioyÓs ��aX� Õ
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Ü l!s�Ë+iolnÌ.É�Ë+fhuæf�Ð�f Ò É.Ëolng�qDgrÎt~ng�j�l Ò È.i+g�jJi+p�yzs¶i+fhà�É.lni+fhs`pZyÓp�Ë Ò {ægrÎtj�i�prqIÉ.~!pri+l0Ë�}�Ì�f�Ñ
Ë�Ø�f�f�q�pdÈ.i+g�j�i�pryßprq
uKËo{.fåy�É.~0Ëol0Ñ�È.iog Ò fhs+s*gJi2l�Ë,ioÉ
q
smgJqKËogwf�Ð�È.~ng�l0Ëxl0Ë+sxÈ�g�ËofhqJË+lnp�~)ÎÏgJi
È�f�ioÎÏg�i+yzp�q Ò fåÎÏÉ.~n~n}�Õ Ä iog Ò fhs+s*f�s,Ëo{
prË�pri+fÔË+gIg Ò gJp�i+sof�Ñ�j�i�prlnq.f�uZÎÏg�i�pZyÔÉ.~0Ëol0Ñ�È.i+g Ò f�sosog�i
so}Is*Ëofhy É.q.q.f Ò fhs+s+pri+l0~n}Z~0lnyzl�Ë¶l�Ë�s¶prÌ.ln~0l0Ë�}ZËogÛf�Ð�È.~ng�l0ËxÈ�pri�pr~n~0fh~0l!s*yZÕ Ä i+g Ò f�sosofhs2Ëo{
prË¶p�iof
ËogIgPá
q
f�Ñ�j�i�prlnq.fhuxl0q�Ë+iog�u�É Ò fûf�Ð Ò f�sosolnÍ�f Ò gJyzy�É.q.l Ò prËolng�q¶g�Í�fhio{
fhp�u
s�Õ�e,i�prqIÉ.~!pri+l�Ë�}mp�q
pr~0Ñ
}�s*l!stso{.g�É.~!uwf�q
p�Ì.~0f¶È
p�i+p�~0~nf�~nl!s*y7Ë+gzÌ�fAf�ÐIÈ
~0gJl�Ë+fhuZp�ËPËo{
fAiolnj�{�Ëtj�i�prlnq�Õ

� pri+~n}wÈ.i+g�È�gJs+pr~!s � c � g�aX�¿l0qIÍ�f�s�Ë+l0j�p�Ë+fhuZË+{.fåp�É�ËogJyÓp�Ëol Ò lnq�ÎÏfhiofhq Ò fågrÎûË+{.f Ò g�yzÈ.~nf�Ð�l0Ë�}
grÎx~0gJj�l Ò È.i+g�jJi+p�yÓs�Ì.É.ËzgJq.~n}NÉ.q
u�fhiÓs*fhÍ�f�i�pr~�i+fhs*Ëoi+l Ò ËolnÍ�fZp�s+s*É.yzÈ�Ë+l0gJq
szprq
u u�l!u?q
grË
yzg�u�f�~�iof Ò É.i�sol0ÍJfÓÈ.iof�u�l Ò p�Ë+fhs`s+p�Ë+lns*Î�p Ò ËogJioln~0}JÕ�|Pl Ò èb� ��� É
sofhuDØ�f�lnj�{�Ë+s`Ëogâà�É
p�q�Ëol0ÎÏ}\Ë+{.f
j�i�prlnq�g�Î¿Ë+pJs*è�shÕ�v2g�Ø�f�ÍJf�i�Ê�i+f Ò É.i+solnÍ�f�È
iof�u�l Ò p�Ë+fhs,È.i+fhsof�q�Ëof�u�u�l0ä Ò É.~0Ëolnfhs¶Ì�f Ò p�É
sof�Ë+{.f
à�É
prq�Ë+l�Ë�}agrÎ Ò gJyåÈ
É�Ë+prËolng�q lnswu.p�Ë�p�Ñ u�f�È�f�q�u�f�q�Ëdprq�u u�l�ä Ò É.~�ËwËogNu�f�Ëofhioyzlnq.f�Õ ó gJiof
i+f Ò fhq�ËzÈ
iogJÈ�g�sop�~nsÔ~0lnè�f � g��myzg�u�fh~2soprËol!s�Î�p Ò ËogJioln~n}Npr~n~tè�lnq
u.s¡grÎxÈ
iof�u�l Ò p�Ë+fhszÌ.É�ËÓÎÏg Ò É
s
yÓprlnq.~n}?g�q yzfhpJs*É
iolnq.j[Ëo{.f Ò g�yzÈ.~nf�Ð�l0Ë�}?g�Î¶pDÈ.i+g Ò f�sosfP�j�gJp�~ Qåp�q
u {
p�Í�fZÈ
p�lnu ~nl�ËoËo~nf
p�ËoËofhqJË+l0gJqwgJqZ{.g�Ø ËogÓÉ�s*f,Ëo{
lnstlnq�ÎÏgJioyÓp�Ë+l0gJq�Õ

Ü fhÌ.i+p�} ���m�r¥ a ��� aX\�� u�fhiolnÍ�f Ò gJyåÈ
~0f�ÐIl0Ë�}åÎÏÉ.q Ò Ëolng�q
s�ÎÏgJi�È.i+fhu.l Ò p�Ëof�s�prË Ò g�yzÈ.ln~0f�Ñ�Ë+l0yzfJÕ
Ýxq Ò fÓËo{.fZsol
�hf¡grÎtË+{.fÛu
p�Ë+p�lnsÔèIq.g�ØtqNp�ËåioÉ.q.Ñ�Ë+l0yzf¡Ë+{.fhsof¡ÎÏÉ
q Ò Ë+l0gJq
s Ò prqNÌ�fdfhÍ�pr~nÉ�Ñ
p�Ë+fhuÆÕÔ|P{.fåsol���fålns Ò {.f Ò è�fhuâprj�prlnq
s�Ë¶p¡Ë+{.i+fhso{.g�~!uKË+gÛu�f�Ëofhioyzlnq.fÔØt{
f�Ëo{
f�iAg�i,q.g�ËxË+{.f
j�g�pr~)so{.gJÉ.~nuZÌ�fåf�Í�pr~nÉ
p�Ë+fhuZlnq�È
p�i+p�~0~nf�~�Õ2|P{.f�s Ò {.f�yzf`yzg�u�fh~nsxÈ.i+fhu�l Ò prËofhsmÌ�f�Ë*Ë+f�i¶prq
u
È.i+g�ÍIlnu�f�s¶pdÌ�f�ËoËof�iÔprÈ.È.i+g�Ð�l0yÓprËolng�q\g�Î�Ë+{.f ©t���n����� g�Î�i+f Ò É
i+sol0ÍJf�È.i+fhu.l Ò p�Ëof�s�Õ � ÐIÈ�f�i+l0Ñ
yzf�q�Ë+p�~ûiof�s*É
~�Ë�sAs*{.g�ØÚËo{
prËAËo{.l!s¶yzgIu.f�~ Ò prq[l0yzÈ.i+g�Í�fÔÈ�fhi*ÎÏgJioyÓprq Ò fÓpr~0Ëo{.gJÉ.j�{âl�Ë Ò prq
pr~!sogwlnyzÈ
prlniAÈ�fhi*ÎÏgJioyÓp�q Ò fzØt{.fhq\Ë+g�gZyÔÉ Ò {Dl0q�ÎÏgJioyÓprËolng�q[lns¶È.i+g Ò f�sosofhuâp�Ë`i+É.q�Ñ�ËolnyåfJÕ
|P{.l!s�yzg�u�fh~�u�gIf�s�q.g�Ë�Ë�prè�fml0q�Ëog Ò gJq
s*l!u�fhi+prËolng�qÓs*gJyzf2l0yzÈ�g�ioË+p�qJË�Î�p Ò Ëog�i�shÕ%|P{.fxyÓprlnq�Ñ
Ëofhq
prq Ò f�g�Î�sol
�hf�lnq�ÎÏg�i+yÓp�Ëolng�q[prq
uKËo{.fåj�i�prlnq\sol
�hf`Ëof�s�Ë�s¶p�u.uâpdsol0jJq.l�á Ò prq�Ë,f�Ð�f Ò É�Ëolng�q
g�Í�fhio{
fhp�uÛØt{.l Ò {�l!smq
grËxlnq Ò ~0É
u.fhu�lnq�Ë+{.f`Ë+l0yzf Ò gJyåÈ
~0f�ÐIl0Ë�}Zfhs*ËolnyÓp�Ëolng�q)Õx|P{.l!s,yåg�u�fh~
pr~!sog\u�l!s*i+f�j�pri�u.s¶Ëo{
f¡Î�p Ò Ë�Ë+{
p�Ëzs*gJyåfwÈ.i+fhu�l Ò prËofhs�yÓp�}\Î�p�l0~�g�iåÈ
p�s+sAË+{.fdjJi+p�qIÉ.~np�iol0Ë�}
Ëof�s�Ë�szp�Ë Ò g�yzÈ.ln~0f�Ñ�Ë+l0yzfZprq
uNËo{IÉ
såq.gâioÉ.q.Ñ�Ë+l0yzfÛg�Í�f�i+{.f�p�uDl!sÔpJsosog Ò l!p�Ëof�uæØtl0Ëo{NË+{.f�y
PÏl�Õ f�Õ�ÎÏg�iPq.gJq�Ñ�iof Ò É.i�s*lnÍ�fxg�iPÍ�fhio} Ò g�yzÈ.~nf�Ðdi+f Ò É.i�s*lnÍ�fxÈ.iof�u�l Ò p�Ë+fhs Q�Õ�e¶p�i Ò lnp ���,��¥ a ���$iof�Ñ
á
q.f�s�yzg�s�Ë�grÎ Ü f�Ì.i�p�} _ s¿Ëof Ò {
q.lnà�É.f�s�Ì
É�ËPs*Ëoln~n~�i+f�~nl0f�s¿gJqÓËo{.f,Ì
pJs*l Ò j�i�prqIÉ.~!pri+l0Ë�} Ò gJq�Ëoi+g�~
È.i+l0q Ò lnÈ.~0fJÕ
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�¶l0q.j ���¶�r¥ g�g � g�����Ê.{�p�Í�f,È.iogJÈ�g�s*f�udpzu�l ��fhiofhq�Ë�Ë+f Ò {.q
lnà�É.f,ÎÏg�i Ò g�q�Ëoi+g�~n~nl0q.j�Ëo{.fAjJi+p�q�Ñ
É.~!pri+l�Ë�}?grÎ¶Ë+pJs*è�sÓp�Ë Ò g�yzÈ.ln~nf�Ñ�ËolnyåfJÕ |P{.l!s¡Ø�g�i+èNl!s¡p�u
u�iof�sosofhu?Ëog�ØPpri�u.s Ò g�q Ò É.ioi+f�q�Ë
~!prq.jJÉ
prjJfhshÕm|P{.f�} Ò gJpr~nfhs Ò f`Ë+p�soè�s2Ë+g�jJf�Ëo{
f�iml0Î¿Ë+{.f Ò g�yzÈ.~nf�Ð�l0Ë�}Ûg�ÎûËo{.fhl0i Ò g�yzy�É.q
l Ò p�Ñ
Ëolng�q�u.g�yzl0q�p�Ëof�sPËo{
f Ò gJyåÈ
~0f�ÐIl0Ë�}ÛgrÎ%Ëo{.f Ò g�yzÈ.É.Ë+p�Ë+l0gJqZg�q�pr~n~)sol
�hfhsmgrÎûÈ�g�sosolnÌ.~0f`u
p�Ë+p
Õ
|P{.l!sPyzgIu.f�~)u�gIf�s�q
grËmp�u
uwp�q�}dioÉ.q.Ñ�Ë+l0yzf¶g�Í�fhio{.f�p�uÓÌ
É�Ë2l�Ëmu.g�f�sPq.grË Ò g�q
solnu.f�iPÈ
pri�pr~0Ñ
~nf�~)f�Ð�f Ò É.Ëolng�qKgrÎ¿pÓjJgJp�~�l0qKi+f�~!p�Ë+l0gJqÛËogÓË+{.f�f�ÐIf Ò É�Ë+l0gJqKgrÎûgrË+{.f�imj�gJp�~ns PÏ~nl0èJf Ü fhÌ.i�p�} _ s
yzg�u�f�~ Q¶prq
uDu�gIf�s¶q.grË`f ��f Ò ËolnÍ�fh~0}âiofh~nprËofåËo{
f Ò gJs*ËAgrÎPÈ.i+g Ò fhs+s*lnq.jZpÛË+pJs*è�lnqDÈ
pri�pr~n~nf�~
Øtl0Ëo{ÛËo{.f`p�yzg�É.q�ËtgrÎ%~0g Ò p�~ Ò gJyzÈ.É�Ë+prËolng�qÛgrÎ$Ëo{.fAi+f�yÓprlnq.lnq.jåË+pJs*è�shÕ

ãI{.f�q ���Ô��¥ Y�\ � Y�c���È.i+g�È�gJsofÔpwj�i�prqIÉ.~!pri+l�Ë�} Ò gJqJË+iogJ~$yzf�Ëoi+l Ò Ì
pJs*f�uKg�q\Ëo{.fzl!u�fhpdËo{
prË
l0Î�Ë+{.f¡j�prlnqæg�Ì�Ë�prlnq.fhu[ÌI}âf�Ð�f Ò É.Ëolnq.j\pÛË+pJs*è[lnqæÈ
pri�pr~n~0fh~ûlns�~0f�sos`Ëo{
p�qDËo{.fdg�Í�f�i+{.f�p�u.s
i+fhà�É.lniof�u¡Ë+gzsoÉ.È.È�g�ioË2È
p�i+p�~0~nf�~Æf�ÐIf Ò É�Ë+l0gJq�ÊIËo{
f�qZËo{
f¶Ë+p�soè¡l!stÌ�f�Ë*Ë+f�i2f�Ð�f Ò É.ËofhuZsofhà�É.fhq�Ñ
Ëol!pr~n~n}�ÕP|P{.f�}Ûpri+j�É.f,Ëo{�p�Ë2Ë+g¡yzl0q.lnyzlnsofAË+{.fAg�Í�fhio{.f�p�u.stpJsosog Ò l!p�Ë+fhuwØtl�Ë+{KÈ
pri�pr~n~0fh~ Ò gJq�Ñ
Ëoi+g�~�Ê$Ëo{.fwq�É
y�Ì�f�i`g�Î Ò iof�p�Ë+l0gJq[È�g�lnq�Ë+s�grÎ2È
p�i+p�~0~nf�~ûË�p�soè�s`s*{
g�É.~!uDÌ�fdiof�u�É Ò f�uÆÊ�{.f�q Ò f
Ëo{
f���u�l!s�Ë�prq Ò f��ÔÌ�f�Ë�Ø�fhf�qÛËo{
fAÈ�gJl0q�Ë+s�Ë+{
p�Ë Ò iof�p�Ë+f,È�pri�pr~n~0fh~�Ø�g�i+è¡so{.g�É.~!uÛl0q Ò i+fhp�sof�Õ

e,i+p�q�É
~np�iol0Ë�} Ò gJq�Ëoi+g�~¿yzf Ò {�prq.l!s*yÓs Ò g�É.~!uæpr~!sogKÌ�fwÉ
s*f�uDl0q?È
pri�pr~n~0fh~�so}Is*ËofhyÓsAioÉ
q�Ñ
q.lnq.jDg�q s*{�pri+fhuIÑ�yzf�yzg�i+}Dy�É.~0ËolnÈ.i+g Ò fhs+s*gJi+sÔ~nl0èJf Ç �mÅ Ñ Ä iogJ~0gJj
Ê Å q�u�g�i+i+prÑ�Ö�Ê Ä p�i+p�~0~nf�~
Ç�� Ñ Ä iogJ~0gJj
Ê ÅxÇmÜ Ý,ÞPÑ�Ö*Ö�Ê Å É.iogJi+p[prq�u ó É
s*fÛË+gæl0yzÈ.i+g�Í�fÛÈ�fhi*ÎÏgJioyÓp�q Ò fÛËogDi+fhu�É Ò f
É.q.q
f Ò f�sos+pri+} Ò g�yzy�É
q.l Ò p�Ë+l0gJq�Õ Ä�Ü,Ä Ò gJqJË+iogJ~ns¿Ëo{.f,j�i�prlnq¡sol
�hfmgrÎ�È�pri�pr~n~0fh~.Ë+pJs*è�s�Ì
p�sofhu
g�q Ü f�Ì.i�p�} _ s¿yåg�u�fh~�Õ%Ö�Ë�p�~nsogAÉ
sofhsû{.fhÉ.i+lns*Ëol Ò g�Ì�s*fhioÍ�p�Ë+l0gJq
s Ò gJq Ò fhioq
l0q.j¶yzf�yzgJio}ÔÉ
sop�j�f
Ëog Ò gJqJË+iogJ~�Ë+{.fÛj�i�prlnqægrÎ¶Ý,ÞPÑ�Ë+pJs*è�s�Ì�f�Ë*ËofhihÕ � ÐIÈ�f�i+lnyåfhq�Ë+pr~�i+fhsoÉ.~�Ë�s�È
iof�s*fhqJË+fhuælnq ���
lnq
u�l Ò p�Ë+fAËo{�p�ËxÈ�f�ioÎÏg�i+yÓprq Ò fAl0yzÈ.i+g�Í�f�sPl0qâs*gJyåf Ò p�sofhs2Øt{.f�qZË+{.f�yzf Ò {�prq.l!s*yßl!s2É
sofhu
Ëog Ò g�q�Ëoi+g�~�Ëo{
fAj�i�prlnqÛsol
�hf¶grÎ�È�g�Ëof�q�Ë+lnp�~ÆÈ
pri�pr~n~0fh~¤Ë+pJs*è�shÕ
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ã Ò {.fhu.É.~0lnq.j¡yÓp�}ÛÌ�f ���.�J�0�
�å���+�n���h� Øt{.f�i+f`fhq.j�lnq.fhsm~0gIgJèdÎÏgJi2Ë+pJs*è�smg�i �����oª����+�0�I���
Øt{.fhiofAË�p�soè�s2~ng�gJèdÎÏgJimfhq.j�lnq.fhshÕ.e,Ñ Ä i+g�~ng�jÓprq
u Å q
u�gJioi�p�Ñ�Ö"aXg���É
sof`Ë+{.f`á
i�s*Ëmyzf�Ëo{
gIu�Õ
|P{.f¡~!p�ËoËofhi Ò gJyzÈ.iol!sofhs`pZË+g�ÈNs Ò {.fhu.É.~0fhi PÏi+f Ò g�q�á�j�É.i+f�i Q¶prq
u���s*É.Ì.Ñ�s Ò {.fhu.É.~0fhi+s`fhp Ò {
i+fhsoÈ�gJq
s*lnÌ.~nf�ÎÏgJi ÅmÇxÜ Ñ�È
pri�pr~n~nf�~.prq�uzÝ,ÞPÑ�È
p�i+p�~0~nf�~If�Ð�f Ò É�Ë+l0gJqÔi+fhsoÈ�f Ò Ë+l0ÍJf�~n}�Õ$|P{
fPs Ò {.f�uIÑ
É.~nf�i�sÆÈ
p�i*Ë+l�Ë+l0gJq¶Ëo{.f�f�q.jJl0q.f�sÆlnqJË+gt×
f�ÐIlnÌ.~nf¿Ë+fhpryÓs�Ëogmu�l!s*Ëoi+l0Ì.É.Ëof¿È
p�i+p�~0~nf�~rË+p�soè�s�Õ � q.jJl0q
f�Ñ
u�i+l0ÍJf�q�p�È.È.i+gJp Ò {
fhs2p�iof�p�~nsog¡É
sofhu�Ì�} ó
� ã � p�q
u Å É
iogJi+p¡p�q
uKyÓprlnq.~n}Kp�u.u�i+fhs+sPË+{.f
È.i+g�Ì.~nf�yçgrÎûf�ä Ò lnf�q�Ëms Ò {.fhu.É.~0lnq.jÓg�Î¿Ý,ÞPÑ�È
p�i+p�~0~nf�~�Ë+pJs*è�s Ò g�q�Ëoi+g�~n~nl0q.jÓsoÈ�f Ò É.~!p�Ë+l0ÍJf�Ý,ÞPÑ
Ø�g�i+è Y�� Õ
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ãIÉ Ò {\s Ò {.fhu.É.~0lnq.jÛs�Ë+i+prËof�jJl0f�sPËofhq
uKË+gdl!u�f�q�Ë+l�ÎÏ}KyÓprqI}Zs*yÓp�~0~%È
pri�pr~n~nf�~�Ë�p�soè�smp�Ë,ioÉ
q�Ñ
Ëolnyzf�ÕÛ|P{.f�}Dpri+fÓu�fhsol0jJq.fhuâÎÏgJi`È.~!p�Ë*ÎÏgJioyÓsAØtl0Ëo{D~ng�Ø Ò g�yzy�É
q.l Ò p�Ë+l0gJq Ò gJs*Ë+sAp�q
u[Î�prln~
Ëogwpr~n~0g�Ø ÎÏg�imËo{.fÔioÉ
q�Ñ�Ë+l0yzfÔg�Í�f�i+{.f�p�u.sPg�Î�u�lns*Ëoi+lnÌ.É�Ëof�uK{.f�Ëof�i+g�jJf�q.fhg�É
s2È.~nprË*ÎÏgJioyÓs2~nlnè�f
q.f�Ë�Ø�gJioè�s�g�Î
Ø�g�i+èIs*Ë+prËolng�q
shÕ)|P{.f�Ë+pJs*è`soØtl0Ë Ò {.f�s%p�q
uAË+{.fts*f�pri Ò {¶ÎÏg�i�q.fhØNØ�gJioèAu�fhÈ�fhq
u
È.i+g�È�g�ioËolng�q
p�~0~n}dgJqKËo{
f Ò g�yzy�É.q
l Ò p�Ëolng�qKg�ÍJf�i+{.fhpJu.s2p�yågJq.j¡fhq.j�lnq.fhshÕ � q.j�lnq.f�Ñ�u�i+lnÍ�f�q
s Ò {.fhu�É
~0lnq.j Ò p�qÓq.grËPpr~nØ�p�}�s�f�ä Ò l0fhq�Ëo~n}Ôi+f�~!p�Ë+ftËo{.f,p Ò ËoÉ
p�~.Ë+pJs*èÔ~0g�p�uzØtl0Ëo{ÓË+{.f Ò g�yzÈ�g�Ñ
sol�Ë+l0gJqwg�Î%f�p Ò {wËofhp�y lnyåÈ�gJsolnq.jzioÉ.q.Ñ�Ë+l0yzf¶Ë+pJs*èwprq
uwf�q.jJl0q
fAyålnj�i�p�Ë+l0gJq�g����)g�ÍJf�i+{.fhpJu.shÕ

|P{.f Ò gJyzy�É.q.l Ò prËolng�q
s Ò gJs*Ë+s`grÎ2u�l!s�Ë+iolnÌ.É�Ë+fhuæÈ.~!p�ËoÎÏg�i+yÓsA{
p�Í�fÓÌ�f�fhq Ò gJq
s*l!u�fhiof�uâlnq
Ëo{
fÔs Ò {.fhu�É
~0lnq.jzËof Ò {.q.l!à�É.fhsxÉ
sofhuZlnq[Ý Ä � Þ Å \�� prq
u Ä ~0gIãI}�s g�\�� Øt{.l Ò {Kf�Ð�È.~0gJl�ËAÝ,ÞPÑ
È
p�i+p�~0~nf�~nlnsoyZÕ Å {.l0fhi+p�i Ò {I}DgrÎ¶s Ò {
fhu�É.~nf�i�sÔioÉ.q lnq?È
p�i+p�~0~nf�~PØtl0Ëo{aËo{.fZØ�g�i+è�f�i�s`É�s*lnq.j
prq prÈ.È
iog�Ð�lnyzprËofâiofhÈ.iof�s*fhq�Ë+p�Ë+l0gJq grÎÔËo{.fæso}Is*ËofhyE_ sZs*Ë+p�Ë+f�Ê,Øt{.ln~0fNÝ Ä � Þ Å _ sÛy�É.~0Ëol0Ñ
sofhà�É.f�q�Ë+lnp�~ Ò gJyzÈ.É�Ë+prËolng�q
p�~�yzg�u�f�~�u�gIfhsmq.grË Ò i+fhp�Ë+f`yzg�i+fAÈ
pri�pr~n~nf�~nlnsoyçË+{
prqKl!s,p�Í�p�l0~0Ñ
prÌ
~0fPË+gAf�Ð�È.~ng�l0ËhÕ¿ãIlnyåln~!pri¿yÔÉ.~�Ë+l�Ñ sofhà�É.f�q�Ë+lnp�~.yzgIu.f�~!sû{
p�Í�f2p�~nsog¶Ì�fhf�q¡pJu�g�È�Ë+fhuåÌI}ÔyzgJiof
i+f Ò fhq�Ëûu.lns*Ëoi+l0Ì
É�Ëof�uÓs*}�s*Ëof�yÓs�~nl0èJf Ä�Ü,Ä Õ�|$g,lnyzÈ.i+g�Í�f�Ëo{.fhl0i�È�fhi*ÎÏgJioyÓprq Ò fmÝ Ä � Þ Å prq
u
Ä�Ü,Ä s*lnj�q.l0á Ò prq�Ëo~n}Óiof�Ñ�fhq.j�lnq.fhf�i�Ëo{.f[S Åxó ÌI}¡È
É
s*{
l0q.jzyzgJs*ËtgrÎ$Ëo{.f¶È
p�i+p�~0~nf�~ Ò gJq�Ëoi+g�~
ËogzË+{.fAf�q
j�lnq.fA~0fhÍ�fh~)prq
uZpJu.u�lnq.jzÈ.iolnyzl�Ë+l0ÍJfhsPË+gÓg�È�Ë+l0yzl!s*fAi+É.q�Ñ�ËolnyzfAf�Ð�f Ò É�Ëolng�q)Õ�|P{IÉ
s
Ëo{
f�}wu.f�È
p�i*ËPÎÏi+g�y É
solnq.jÓyÓprlnq
s�Ë+iof�pry Ä iogJ~0gJj`Ë+f Ò {.q.gJ~0gJj�}¡gJqÛu.lns*Ëoi+l0Ì
É�Ëof�uwÈ
~nprË*ÎÏg�i+yÓs
prq�u yÓprè�f�Ëo{.fhyzsof�~nÍ�f�sd~nl!prÌ.~nf�Ë+g?Ì�f�lnq.jayÓp�iojJl0q
p�~0l!sofhu p�swyÓprlnq
s�Ë+iof�pry Ëof Ò {.q.g�~ng�jJ}
f�ÍJg�~nÍ�f�s�Õ Ä�ÜxÄ _ s Ò É.i+iofhq�ËxlnyåÈ
~0fhyåfhq�Ë+p�Ë+l0gJq�g�q
~0}ÛÉ
sofhsxg�q.f�s Ò {.f�u�É.~nf�ixËogdsoÉ.È.È�g�ioËmË+{.f
qIÉ.y�Ì�f�i�g�Î�p�Í�prln~np�Ì.~nf�f�q
j�lnq.fhshÕ$|P{.l!s�i+fhsoÉ.~�Ë�s%l0qzp Ò f�q�Ëoi�pr~nl!s*f�u`s Ò {
fhu�É.~nlnq.j,s Ò {.fhyåf�Øtl0Ëo{
i+fhu�É Ò fhud×
f�Ð�lnÌ.ln~0l0Ë�}¡Ë+{
p�Ë2l!stpåÈ�g�Ëof�q�Ë+lnp�~�Ì�g�Ë*Ë+~0fhq.f Ò èdu.É.iolnq.jÓu�l!s�Ë+iolnÌ.É�Ë+fhuZf�ÐIf Ò É�Ë+l0gJq�Õ
ô�� � $.-�ÿ��Ô÷�� 0ZúÔÿ�þ"$.-ßú	��
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ÄÆÅmÇ Ò g�yÔÌ.lnq.fhs �*�+�r���.�r� �a£����P£��o�
���¿����¥n�h���.�����o�h�+�o�h� Ê�p «z���.��¥t���¶«z�.¥0�o���.�����o�h�+���
�n�.� ÊPp ���n�o�o�
��¥2«z�.¥��+���
�����o�h�+�*�J� Ä�òxó prq
u pD| Ò ~ ]�|Pè ���*�h�¡�0�.�o���������o� ËogDj�f�ËdpDs*}�s*Ñ
ËofhyÓsxp�i Ò {.l0Ëof Ò Ë+É.iof�Øtl�Ë+{\f�ÍJg�~nÉ�Ëolng�q�pri+}di+fhsol0~nl0fhq Ò fåprq
u�{.l0jJ{�È�g�ioË+prÌ
l0~nl�Ë�}JÕ ÄÆÅxÇ i+f�~nl0f�s
g�qÓl0Ë+s�prÉ�Ë+g�yÓp�Ë+l Ò È
pri�pr~n~0fh~0l!sof�i ÅmÜ � Ä |aËog`yÔÉ.~�Ë+l0È
iog Ò f�sos�g�i�u�lnq
pri+} Ä i+g�~ng�j¶È.i+g�jJi+p�yÓs�Õ
ÄÆÅmÇ _ s)yzgIu.f�~�grÎ�y�É.~0ËolnÈ.i+g Ò fhs+sol0q.jtl!s �o���.�o����¥����+�0�I�h� Ê�f�Ð�È.~ng�l0Ë+sÆÈ
p�i+p�~0~nf�~nl!s*y l0q`p �*���r���*���
��� ���0�.���Û©2�r� Ê Ò i+fhprËof�s�È
iog Ò f�sosofhs �*�+�r�o�!�o��¥�¥n� prq
u Ò gJyzy�É.q.l Ò prËof�sPÌ�}ws*}Iq Ò {.i+g�q
g�É
s�prq
u
p�so}Iq Ò {.i+g�q.gJÉ
s «å���o�+�r�J���J���+�o�0�.� É
sol0q
jKf�ÐIËoi�pdÈ
iolnyzl�Ë+l0ÍJfhsAp�u
u�fhu\ËogZË+{.f Ä i+g�~ng�jw~np�q�Ñ
j�É�prj�fxËog Ò g�q�Ëoi+g�~Æyzfhs+s+prj�f,È
pJsosol0q
jåp�q
uÛf�q
p�Ì.~0fAso}Iq Ò {.i+g�q.l!soprËolng�q�Õ

ÄÆÅmÇ ioÉ
q
sPg�q.f Ä i+g�~ng�jÔg�qÛfhp Ò {d{.g�s�ËtgrÎ�p Ä¿òxó sofhs+s*lng�q�Õ�Ö�Ëtl!sPÈ.iof�s*fhq�ËofhudËogzÉ
sof�i�s
É.q
u.f�i�k S l0q
u.g�Ø?p�s�pxy�É.~0Ëol0Ñ�{
fhp�u.fhuÔf�ÐIËofhq
s*lng�qÔgrÎ�solnq.j�~nf�È
iog Ò f�sosog�i Ä i+g�~ng�jxs*}�s*Ëof�yÓshÕ
Å qZlnq�Ëof�ioÎ�p Ò f,Ëogzfhp Ò { Ä iogJ~0gJj�f�q
j�lnq.fAlnstu.lnsoÈ.~!p�}�fhuwlnqZpzsof�È
p�i+prËof,kFØtlnu.j�f�ËtË+g�jJf�Ëo{
f�i
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Øtl0Ëo{�p Ò gJq
sog�~nfAØtl0q
u.g�Ø Ë+gÓËo{.f Ä¿òxó Ê�prq�uwØtlnq
u�g�Ø Ì
pJs*f�uÛyåf�Ëo{.g�u.sxpri+f`s*É
È.È�gJi*Ë+fhu
ÎÏg�i2solny�É.~0Ë+p�q.f�gJÉ
s*~n}Ólnq�ÍJg�èIlnq.jÓpr~n~Æf�q.jJl0q.f�s�ËogJj�f�Ë+{.f�i � ��� Õ

ÄÆÅmÇ {�p�s`Ì�f�fhqNlnyåÈ
~0fhyåfhq�ËofhuNÉ.q
u�fhiåsof�ÍJf�i�pr~¿ÍJf�i�s*lng�q
s¶g�Î �mÇ Ö kßp�q
uDg�qNsof�ÍJf�i�pr~
{.f�Ëof�i+g�jJf�q.fhg�É
s%{
p�i+u.Ø�p�iof�È.~!p�Ë*ÎÏgJioyÓshÕ ÄÆÅxÇ É
sofhs�ãIÖ h ãIËoÉ
s Ä i+g�~ng�jG_ s)ÎÏg�i+f�lnj�qå~np�q.j�É
p�j�f
lnqJË+f�ioÎ�p Ò fzËog�p�u
u[pÛÎÏfhØ f�ÐIËoi�pZÈ.i+l0yzl0ËolnÍ�fhsAËog Ä i+g�~ng�jwËog�p�~0~ng�Ø È.iogJj�i�pry Ë+{.iof�p�u.sAËog
È
pJsosPyzfhs+s+prj�f�s�p�yzg�q.jzfhp Ò {wg�Ëo{.fhihÕû|P{.fAyÓp�l0q Ò gJyåyÔÉ.q.l Ò prËolng�qÛÈ.iolnyzl�Ë+l0ÍJfhstp�iof��
�o¦����%���+«Z� ����� Ì.~ng Ò è�s�É
qJË+l0~ Ò pr~n~nf�i2so}�q Ò {.iogJq.l!s*f�s�Øtl0Ëo{ÛË+i+p�q
s*yzl!sosolng�q¡ÎÏi+g�y

Ä iogJ~0gJj�Ö�uZprq
udËo{
f�qK|)fhioyçlnstÉ
q.l�á�fhuÛØtl�Ë+{Zyåf�sos+prjJf,sof�q�Ë
�o¦	�
�%���+«Û� ����� Ì.~ng Ò è�s�É
qJË+l0~ Ò pr~n~nf�i2so}�q Ò {.iogJq.l!s*f�s�Øtl0Ëo{Zi+f Ò f�lnÍ�lnq.j Ä i+g�~ng�jåÖ�u

p�q
u¡Ë+{.f�qK|$f�i+y l!s2s*fhq�Ë
�o¦��.�����%�h�o«Z� ����� |$f�i+y l!sPÉ.q.l0á
fhuÛØtl0Ëo{Kyzfhs+sop�j�f PÙË+gåÌ�f Q2s*fhqJËPÎÏi+g�y Ä iogJ~0gJjÔÖ�u
�o¦I�
�����%���+«Z� ����� sof�q
u
st|)fhioyçpJs*}Iq Ò {
iogJq.g�É
so~n}ÔË+g Ä i+g�~ng�jÔÖ�u

Å i+Ì.l�Ë+i+p�ioln~n}Ô~!pri+j�ftË+f�i+yÓs Ò prqdÌ�f,È
p�s+s*f�uzÌ�f�Ë�Ø�fhf�q Ä i+g�~ng�jAf�q
j�lnq.fhshÕ � qIÌ�gJÉ.q
udÍ�p�iol0Ñ
prÌ
~0f�stl0qZË+{.f�yßj�f�Ë2ÎÏi+fhso{.~0}wiofhq
pryzf�uwgJqKiof Ò fhÈ�Ëolng�q�Õ2Ýxi�u�l0q�pri+} Ä i+g�~ng�jåÈ.i+g�j�i�pryÓstp�iof
i+É.q¡lnq¡È
pri�pr~n~nf�~
gJq ÄÆÅmÇ ÌI}ÔÌ�f�lnq.j`Ë+i+p�q
s*ÎÏg�i+yåf�uzl0q�Ë+g�l0Ë+s�f�ÐIËofhq
u�fhudÍ�fhi+sol0gJqzgrÎ Ä i+g�~ng�j
sog¡p�sPË+g¡j�lnÍ�f,Ëo{
fÔs+pryzfAiof�s*É
~�Ë�s2p�stØtl0Ëo{�sofhà�É.fhq�Ëol!pr~�f�ÐIf Ò É�Ë+l0gJq�Õ ÅmÇxÜ Ñ�È
pri�pr~n~nf�~nlnsoyçl!s
f�Ð�È.~ng�l0Ëof�uDl0qap �Ï���+ª���
��J�0� yÓprq.q
f�i�Õ�|$pJs*è�s�p�iof¡u.lns*Ëoi+l0Ì
É�Ëof�uDËog�i+f�yzg�Ëof¡fhq.j�lnq.fhsÔprq
u
Ëo{
fÔi+fhsoÉ.~0Ë+s¶pri+fÔi+f�Ë+É.i+q.fhuZË+gÛËo{.fåÈ
pri+f�q�Ë¶f�q.jJl0q
f�Õ�|$g¡Î�p Ò ln~0l0Ë+prËofdÝ,ÞPÑ�È
pri�pr~n~0fh~0l!soyçË+{.f
pr~nj�gJiol0Ëo{
yÚl0q Y�g���lns�l0yzÈ.~nf�yzf�q�Ë+fhuzlnq Ä iogJ~0gJj
Õ%|P{.lns¿l0yzÈ.~nf�yzf�q�Ë�p�Ëolng�qÓg�Î�Ë+{.fmp�~0jJg�i+l�Ë+{.y
PX\�a���Ê�È
prjJf'� � � Q%l!s�i+É.qÓlnqdprq ÅxÇmÜ Ñ�È
p�i+p�~0~nf�~�yÓprq.q.fhi�prq�uÓl0q Ò g�q�Ëoi�p�s*ËûËog Y�g��XQ Ò gJqJË�prlnq
s
sofhà�É.f�q�Ë+lnp�~ Ò pr~n~ns�Ë+gåÈ
iog Ò f�sos�PÏgJqÛu.f�yÓprq
u^Q�È�prioË�g�Î)Ëo{
f`Ý,ÞtÑ�Ë+iofhf,sofhà�É.fhqJË+lnp�~0~n}�Õ ÅxÇmÜ Ñ
Ý,Þ È�pri�pr~n~0fh~0l!s*y^l!såf�Ð�È.~ng�l0Ëofhu?ÌI} Ò g�yÔÌ.lnq.l0q
jâÌ�grË+{?ÎÏgJioyÓsågrÎmÈ�pri�pr~n~0fh~0l!s*yZÕ Ä p�i+p�~0~nf�~
Ë+pJs*è�s�i+É.qdlnq ÅxÇmÜ Ñ�È�pri�pr~n~0fh~�ÊIØt{.l Ò {wi+fhu.É Ò f�s�Ë+{.f Ò gJyåÈ
~0f�ÐIl0Ë�}ÓgrÎ%l0q�Ë+f�ioÎ�p Ò lnq.jåÌ�f�Ë�Ø�fhf�q
sof�È
p�i+prËof¶s Ò {.f�u�É.~nf�i�s�ÎÏg�ixÝ,Þ prq
u ÅmÇxÜ Ñ�È
p�i+p�~0~nf�~nlnsoy P�f�Õ j
Õ Å q�u�g�i+i+prÑ�Ö6Q�Õ
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|P{.f�� ���o�J«Ó���o�!���w�n�*�o�+�0�
���o�����2¦��������+�0�J�â� ���¶����¥n���w�.���A� �r�
� �Ï���+«Ó���+�0�J�
� so}�s�Ë+f�y
\�aX� È.i+g�ÍIlnu�f�s$p¶sof�ËûgrÎ
ËogIg�~!sûprq
u`Î�p Ò l0~nl�Ë+l0f�s%Ëo{
prË Ò p�qÔprq�pr~n}Isof�Ëo{.f Ò gJq�á
jJÉ.i+prËolng�q�s*Ë+prËofPgrÎ
ÄÆÅmÇ ÊIËoi�prq
s*ÎÏg�i+y7Ë+{.fAÈ.i+g�j�i�pryÓs�grÎ Ä i+g�~ng�jzprÈ.È.~nl Ò p�Ë+l0gJq
sPprq
u Ò p�qZf �¤f Ò Ë+l0ÍJf�~n}¡f�Ð�È.~ng�l0Ë
È
p�i+p�~0~nf�~�f�Ð�f Ò É�Ëolng�q¡lnqwpÔu�l!s�Ë+iolnÌ.É�Ë+fhu¡yÓp�q.q.f�i�g�qwÈ.i+g Ò fhs+s�Ñ�Ì
pJs*f�uÔ{
f�ËofhiogJj�fhq.f�gJÉ
s¿È.~!p�ËoÑ
ÎÏg�i+yÓs�Õ�|P{.f ¢��,� ��� so}�s�Ë+f�y%PÙá�j
Õ�� Q�i+É.q
s�g�q¡Ëog�ÈdgrÎÆËo{
f ÄÆÅmÇ s*}�s*Ëofhy p�q
u Ò g�q
solns*Ë+s
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grÎ Ò gJyzÈ.l0~nf�Ñ�Ëolnyzf`prq
uÛi+É.q�Ñ�Ëolnyzf¶Î�p Ò ln~nl�Ë+l0f�stËo{�p�Ë2i+f�~n}dg�qÛË+{.f ÄÆÅmÇ f�ÐIËof�q�s*lng�q
s�Ë+g Ò gJq�Ñ
Ëoi+g�~�È
p�i+p�~0~nf�~ Ò gJyåÈ
É�Ë+prËolng�q
shÕ)Ö�Ëûg �¤f�i�s%prÉ�Ë+g�yÓp�Ë+l Ò È
pri�pr~n~0fh~JÈ
iogJj�i�pry Ò g�q�Ë+iogJ~Ji+fhà�É.lniolnq.j
~nl�ËoËo~nfmÉ
sof�i�l0q�ËofhioÍJf�q�Ëolng�q)Ê�f�q�s*É.i+fhs Ò gJioi+f Ò Ë¿iof�s*É.~0Ë+s�PÏlnqÓË+f�i+yzs�grÎ)sofhà�É.fhqJË+lnp�~
f�ÐIf Ò É�Ë+l0gJq^Q
prq�uÔf�Ð�È.~0gJl�Ë�sûj�gIg�uåu�f�jJiofhfhs�grÎÆÈ
p�i+p�~0~nf�~nl!s*yZÕ ÄÆÅxÇ Ê�p�É.j�yzfhqJË+fhuåÌI} ÅxÜ � Ä |¶ÊrÈ.i+g�ÍIlnu.fhs
pÓu�l!s�Ë+iolnÌ.É�Ë+fhuKÈ
~nprË*ÎÏg�i+yßØt{.l Ò {Ki+fhà�É.lni+fhst~nl�ËoËo~nf�P�l�Î�p�q�} Q�É
sof�ixl0q�Ë+f�i+Í�f�q�Ë+l0gJqwË+g¡f�Ð�È.~ng�l0Ë
È
p�i+p�~0~nf�~nlnsoy f�ä Ò lnf�q�Ë+~0} P�l0q Ò gJq�Ëoi�p�s*Ë�ËogzÈ.~!p�ËoÎÏg�i+yÓs�~nlnè�f Ä � Ä ãI}�s g�� Ê Ü f�~0Ë+prÑ Ä iogJ~0gJj aX��� Ê
h ã�Ñ Ä i+g�~ng�j a V�� Ê Ä�ó ã�Ñ Ä iogJ~0gJj � ����Ê$f�Ë Ò Q�Ê�f�Ð�È.~ng�l0Ë+sAÍ�p�iolng�É
s,ÎÏgJioyÓsAg�Î�È�pri�pr~n~0fh~0l!s*yZÊ%prq
u
É
sofhsts*Ë+p�q
u.pri�u Ä i+g�~ng�j`Ë+f Ò {.q
g�~ng�j�} P�É.q.~nl0èJfÔÝ Ä � Þ Å Ê Ä�Ü,Ä Ê.f�Ë Ò Q�Õ

S y s t e m  A n a l y s i s P r o g r a m  A n a l y s i s

Determinacy
Analys is

Freeness
Analys is

Side Effects
Flow Analys i s

Plat form Conf igurat ion

Cal l  Synchronisat ion
G r a p h s

Avai lable  System
Resources

Task Granulari ty  Control
Est imat ion of

Communicat ion  Cos t s

Task Distr ibut ion
Analys is

Load  Ba lanc ing

Code  Generator

P A N - P r o l o g
P r o g r a m

Engine  Al locat ion
Strategy

P A N - P r o l o g
E x e c u t i o n

P l a t f o r m
C o n f i g u r a t i o n

� lnj
Õ�� ��ÝxÍJf�i+Í�lnf�Ø grÎ ÅxÜ � Ä |

��g�Ëo{âËo{.f £��I�*�o�h«=¢P���r¥n�I�o�!� Ò g�yzÈ�g�q.fhq�ËAp�q
u\Ëo{.f ��������� ��« ¢P�
�r¥n���*�!� Ò gJyåÈ�g�q
f�q�Ë
{
p�ÍJf\Ì�f�f�q Ò É
s*ËogJyåÑ�yÓp�u.f�ÎÏg�i ÄÆÅxÇ Õt|P{.f £I�����+��« ¢P�
��¥0���o�n� Ò gJyzÈ�gJq.f�q�ËZÉ
s*f�s¡Ë+{.f
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Ò gJyzyzp�q
u.swprq
u Ë+gIg�~!sdg�Î ÄÆÅmÇ P�f�Õ j
Õ Ä¿òxó Ò g�q�s*gJ~0fJÊtf�ÐIËoi�pæÈ.i+l0yzl0ËolnÍ�f�swpJu.u�fhu Ëog
ãIÖ h ã�Ë+É
sÓÌI} ÄÆÅxÇ Ê�f�Ë Ò QÓp�szØ�f�~n~mpJsÓ{.f�É
iol!s�Ë+l Ò s¡prq�uai+É.~nfhszg�Î,Ë+{IÉ.y�Ì Ëogæl!u�fhqJË+l�ÎÏ} p
soÉ.l�Ë�prÌ.~nf�È
~nprË*ÎÏg�i+y Ò gJq�á
j�É
i+prËolng�qZËogwioÉ
qKËo{.fzprÈ
È.~0l Ò prËolng�q
shÕ¶|P{.f ��������� ��«ß¢P�
��¥0���o�n�
Ò gJyzÈ�gJq.f�q�Ë`l!s Ò p�~0~nfhu ÅmÜ � Ä |¶Õ Å È�prioËAÎÏiogJy u�f�Ëof�i+yzl0q�p Ò }âprq
p�~0}�solns P�Øt{.l Ò {DÎÏgJ~0~ng�Ø2s
Ëo{
f2lnu.fhp�s¿È.iof�s*fhq�Ëofhuålnq Y����XQ�Ê�p�~0~
grËo{
f�i Ò g�q�Ëoi+g�~!sûprq
uÔË+g�gJ~ns	PÏq
p�yzf�~n}`ÎÏi+f�f�q
fhs+s¿prq
p�~0}�solnshÊ
Ò p�~0~�so}�q Ò {.iogJq.l!soprËolng�qZj�i�prÈ.{�s�Ê�Ë+pJs*èZj�i�prqIÉ.~!pri+l0Ë�} Ò gJq�Ëoi+g�~�Ê
Ë�p�soèZu.lns*Ëoi+l0Ì
É�Ëolng�q\p�q
pr~n}�s*l!s
prq�uzf�q.jJl0q.f2p�~0~ng Ò prËolng�qÓs�Ë+i+prËofhj�} Q�pri+f2f�l0Ëo{
f�i¿q.g�ÍJf�~.È
iog�u�É Ò Ë+s�grÎ ÅmÜ � Ä |agJi�prÉ
j�yzf�q�Ë
f�Ð�l!s�Ë+l0q
j[i+fhsofhp�i Ò {?l0qaËo{.f�p�iof�p\g�Î,u�l!s*Ëoi+l0Ì.É.Ëofhu f�ÐIf Ò É�Ë+l0gJqag�Î Ä iogJ~0gJj
Õa|P{
f £��I�*�o�h«
¢P�
��¥0���o�n� Ò gJyåÈ�g�q
f�q�ËtlnsPu�f�s Ò iolnÌ�f�u¡Ì.i+lnf�×
}Ól!sPs*f Ò Ëolng�q��
Õ �xØt{
l0~nf �����h�J����«7¢P�
�r¥n���*�!� lns
È.i+fhsof�q�Ëof�udlnqZyzg�i+f,u�f�Ë+p�l0~�lnqKs*f Ò Ë+l0gJq
s4�
Õ ��ÊG�åprq�u��
Õ
ô�� � ÷E* &�� -�ÿ -
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Å q
p�~0}�solns)yåf Ò {
prq
lnsoyÓs�l!u�f�q�Ëol0ÎÏ}¶Ëo{
gJsof�Ø�g�i+èIs*Ë+prËolng�q
s�Ë+{
p�Ë Ò gJy�Ì.lnq.f¿{
l0jJ{`È.i+g Ò fhs+s*lnq.j
Ò p�È
prÌ
l0~nl�Ë+l0f�s¿Øtl0Ëo{w~0g�Ø Ø�g�i+è�~ngJpJuÆÕ%ã�}Is*Ëofhy7prq
p�~0}�solnsûl!s�È�fhi*ÎÏgJioyzfhudp�Ë Ò g�yzÈ.ln~0f�Ñ�Ë+l0yzf2lnq
Ëo{
f¶ÎÏg�~n~0g�Øtlnq.jzs�Ë+f�È
s �

� Ö�u�f�q�Ë+l�á Ò p�Ë+l0gJqwg�Î Ä ~nprË*ÎÏg�i+y h g�yzÈ�g�q.fhq�Ë+s
� � s*ËolnyÓp�Ëolng�qÛgrÎ$Ëo{.f Å Í�prln~np�Ì.~0f�ã�}Is*ËofhyçÞtf�s*gJÉ.i Ò fhs
� � s*ËolnyÓp�Ëolng�qÛgrÎ h g�yzy�É
q.l Ò p�Ë+l0gJq h g�s�Ë�s
� ñ g�p�u ��p�~np�q Ò lnq.j
Ä prioËol Ò lnÈ
p�Ë+l0q.jZ{.g�s�Ë�s�p�iof¡l!u�fhqJË+l�á�fhuæp�Ë Ò gJyåÈ
l0~nf�Ñ�Ëolnyzf�Ê�É
sol0q.j�Ëo{.fdÎ�p Ò ln~nl�Ë+l0f�s`grÎPË+{.f

Ä¿ò,ó Ò g�q
sog�~nf�Õ � p Ò {NÈ.i+g Ò fhs+sog�i _ s Ò É.i+iofhq�ËÔØ�g�i+è�~ngJpJuDlnsåyzfhpJs*É
iof�u?p�s�Ëo{
fZp�ÍJf�i�prjJf
~nf�q.j�Ëo{ÛgrÎ$l0Ë+s Ò É.i+iofhq�Ë��
	���

����������	���	����hÕ�|P{
f,È
iog Ò f�sosolnq.j Ò prÈ
p�Ì.ln~0l0Ëolnfhs�grÎ�fhp Ò {dfhq.j�lnq.f
pri+f`yzfhpJs*É
iof�uZl0q ñ Ö Ä ãZØt{
l0~nf`Ë+{.f Ò g�yzy�É
q.l Ò p�Ë+l0gJq�s*È�f�f�uKgrÎ¿Ë+{.f ñ ÅmÇ lnsxyzfhpJs*É.i+fhu
lnq ó Ì.l0Ë+s ]�sof Ò Õ ÄÆÅmÇ sofhs+sol0gJq
s¶É�Ëoln~nlnsofdp�Í�prln~np�Ì.~nf Ä iogJ~0gJjZf�q.jJl0q.f�s¶Ë+p�èIl0q.jZË+{.fhsof Ò g�s�Ë�s
lnqJË+gÓp Ò�Ò g�É.q�Ë�Õ�|P{
f,qIÉ.yÔÌ�fhitgrÎ ñ Ö Ä ã¡f�p Ò {dfhq.j�lnq.f Ò p�qwÈ�f�ioÎÏg�i+y {
pJsPÌ�fhf�qZyzfhpJs*É.i+fhu
ÌI}wi+É.q.q
l0q.j���	�� �! ��#"$�%��Õt|P{.fÔyÓp�Ð�l0yÔÉ.yßi+prËolnq.j¡lnq ñ Ö Ä ãwÎÏgJi2Ë+{
p�Ë,È.iogJj�i�pryßu�gIfhs2q
grË
Ò {
p�q.j�fwÎÏg�i¡p[j�lnÍ�fhq?fhq.j�lnq.fZl�Î,Ëo{
fK{
pri�u�ØPpri+fwprq�u sogrÎÙË�ØPpri+f Ò g�q�á�j�É.i�p�Ë+l0gJq?grÎxËo{
prË
f�q
j�lnq.fÔi+f�yÓp�l0q\Ëo{.fÓs+pryzf�Õ�|P{
fÔ~nf�q.j�Ëo{[grÎ¿Ë+{.fzioÉ
q�Ñ�Ë+l0yzfÓà�É.f�É
fhs,lns,l!u�f�q�Ë+l�á
f�u\É�s*lnq.j
Ëo{
f �xÇ Ö k Ò gJyåyÓp�q
u � �.�o�n«å� Õ�|P{.f Ò É.i+i+f�q�Ë Ò g�yzy�É
q.l Ò p�Ë+l0gJq\s*È�f�f�u�g�Î¿Ëo{.f ñ ÅmÇ lns
fhs*ËolnyÓp�Ë+fhuwÌ�}wioÉ
q.q.lnq.jåËofhs*Ë+stËo{
prË Ò g�yzy�É
q.l Ò p�Ë+fAyåf�sos+prjJfhs�g�Í�fhi�l0ËhÕ
ÄÆÅmÇ _ såÈ�fhi*ÎÏgJioyÓp�q Ò fÛlnsÓsof�q�s*l0ËolnÍ�fwËogâËo{.f ñ ÅmÇ _ s Ò gJyzy�É.q.l Ò prËolng�q?Ëoi�p�ä Ò p�q
u?Ëog

Ò {
p�q.j�f�s�lnq?Ë+{.fZØ�gJioèI~ngJpJuDgrÎmË+{.fÛf�q.jJl0q.f�såÈ
prioËol Ò lnÈ
p�Ë+l0q
jâlnq pâj�lnÍ�fhqasofhs+s*lng�q)Õ?|P{.f
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Ò É
ioi+f�q�ËAl0yzÈ.~nf�yzfhqJË�p�Ë+l0gJq[g�Î�Ë+{.f¡so}Is*Ëofhy p�q
pr~n}�s*fhi¶u.f�Ëof Ò Ë�s`q.f�Ë�Ø�gJioèKg�ÍJf�i+{.fhpJu.s¶prq
u
f�q
j�lnq.f�Ø�g�i+èI~0g�p�uAyÓp�l0q.~n}`p�Ë Ò g�yzÈ.ln~0f�Ñ�Ë+l0yzf�Ê�{.f�q Ò fPl�ËûyÓp�}¶Î�prln~IËogAprq�Ë+l Ò l0È
prËofPpxsoÉ
u.u.f�q
Ò {
p�q.j�f�u.É.iolnq.jÛÈ.i+g�j�i�pryßf�Ð�f Ò É�Ë+l0gJq\prq
uâp�u � É�s�Ë,Ëo{.f Ò gJq�á
jJÉ.i+prËolng�qKg�Î¿Ëo{.fåÈ.~!p�ËoÎÏg�i+y
p ÒhÒ gJi+u�lnq.jJ~0}JÕ

�.3�2 C F � � FG<?N 79>.<�H��.MOL6M

Ýxq.f�g�ÎûËo{.f � g�Ì
sxgrÎ ÅxÜ � Ä |[_ s Ò g�yzÈ.ln~0f�Ñ�Ë+l0yzfÔp�q
pr~n}�s*fhi2l!s2Ë+gdÈ.i+g Ò fhs+s Ä iogJ~0gJjÓÈ.i+grÑ
j�i�pryÓsÓsogæËo{�p�Ë¡Ë+{.f�} Ò p�q Ì�fKË+i+p�q
s*ÎÏg�i+yåf�u l0q�Ëogas*gJyåfKf�à�É.l0Í�p�~0fhqJËdÎÏg�i+y Ë+gNioÉ
q lnq
È
p�i+p�~0~nf�~�g�q ÄÆÅmÇ Õ¿|P{.fKàJÉ
f�i+}JÑ�lnq
u�f�È�f�q�u�f�q�Ë¡prq
p�~0}�solnsÔg �¤f�i�szprq prÉ�Ë+g�yÓp�Ë+l ÒÛÒ gJq�Ëoi+g�~
u�i+l0ÍJf�q¡p�È.È.i+gJp Ò {zË+g�f�ÐIÈ
~0gJl�Ë+l0q.jÔÈ
pri�pr~n~nf�~nlnsoyZÕ%|P{.f¶prq�pr~n}Isof�i�l0yzÈ�gJsofhs�p`~ng�Ø u�f�jJiofhfmgrÎ
f�ÐIË+i+pAi+É.q�Ñ�Ëolnyzf Ò g�q�Ëoi+g�~!s�Õ � q
u.f�i ÄÆÅmÇ Ê�È.É.i+fmjJgJp�~ns¿p�iof ÅmÇmÜ Ñ�È
pri�pr~n~0fh~ Ò prq
u.lnu.prËof�s¿l0Î �

�JÕ e,g�pr~!sPu�gÓq.grË2so{
pri+fAprqI}¡Í�pri+l!prÌ.~nfhshÕ
�.Õ e,g�pr~!sPs*{
p�iof,ÎÏi+f�f¶Í�pri+lnp�Ì.~nfhs
�
Õ e,g�pr~!sPs*{
p�iof¶Í�pri+l!prÌ.~nfhs�Ì.É�ËtË+{.fhsofAj�g�pr~!sPpri+f¶u.f�Ëofhioyzlnq
p�Ë+f�����Õ

Å Ì
s*Ëoi�p Ò Ë�È.i+g�j�i�pry prq
p�~0}�sofhs	PÏÌ
pJs*f�uzg�q �����o�h�o«z�n�
�����d�r�
��¥0���o�n� prq
u �Ï���+���.���o�P���
�r¥0�
���*�!� Q$u.f�Ëofhioyzlnq.fPØt{.f�qÔËo{
fhsof Ò g�q
u.l�Ë+l0gJq
s�f�Ð�l!s�Ë�Õ �x���+���+«å�n�
�J���z¢P�
�r¥n���*�!� Y�����p�s Ò fhi*Ë�prlnq
s
Ëo{
f�qIÉ.y�Ì�f�i$grÎ�Ë+l0yzfhs%p2jJgJp�~ Ò p�qAÌ�f[PÏi+f Q Ñ�s+p�Ë+lns*á
fhu�Õ�Ö�Ë Ò g�q
solnu.f�i�sÆËo{
f�Ø�g�i�s�Ë Ò p�sof¿Øt{.f�i+f
Ì
p Ò èJË+i+p Ò èIl0q.j¶l!s�f�Ð�{
prÉ
s*ËolnÍ�fxpryzg�q.j�l0q
u.f�È�f�q
u�fhq�Ë�j�g�pr~!s¿Øtl0Ëo{¡lnq
u�fhÈ�fhq
u�fhqJËPÍ�pri+lnp�Ì.~nfhs
p�sÓp�iojJÉ.yzf�q�Ë+shÕ |P{.fâprq
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ftÈ.iogJj�i�pryZÕ
e,i+g�É.q
u.l0q.jÔgrÎ�Í�pri+l!prÌ.~nfhs�g Ò�Ò É
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solnu�fhi)Ë+{.ftp Ò ËoÉ
p�~Ji+É.q�Ñ�Ëolnyzf�lnq
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q�Ñ�Ë+l0yzfJÕ�|P{
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