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jk lm n o p qrrsk tukvqwsxsw rys qkwqtsv uz s{{q|rqt u| sx}ruxv uk rys zxss {uu|
v|}ts ~� uz } v| qk �}kqzu {w � � jk |}xrqt�{}x rys qkws� uz rys zux�}{ vq�k}�
r�xs u| sx}rux uk rys {u u| v|}ts qv s�}tr{� rys s{{q|rqt �sk�v uz �}kw�s� sx�
�ruk���ty}kqks l� �n o l�n � �urq�}rsw �� |y�vqtv o p qrrsk � }ws rys tuk� st�
r�xsv }� u�r rys xq� qwqr� uz rysvs s{{q|rqt u| sx}ruxv �yqty v}� ry}r rysqx � ��
s��q�}xq}kr qkwqtsv uk � }xs qkws| skwskr uz � � � � � �ss l� n zux rys s}x{�
yqvrux� uz rys v��� str �

�ysvs tuk� str�xsv �sxs |xu�sw �� �}�� sv l�n o �urr��}��sv l��n o }kw
�� � qx�s�x�ty l� n }kw �xqtys�sx l� n � �}k� }v| strv uz �}rys� }rqtv }xs
qk�u{�sw qk rysqx |xuuzv � �}��sv �vsw }k}{�vqv uz �xswyu{� u| sx}ruxv }kw
p qrrsk  v qkrsx|xsr}rquk uz rys ¡rq�}y��urr��s�}{��qk�sx �szvtysr� ¢�sw |uqkr
zux��{} £ �xqtys�sx �vsw tu�uxwqv� £ �urr }kw �}�� sv }kw � qx�s�x�ty �vsw
rys ¡rq�}y��urr��s�}{��qk�sx �szvtysr� ¢�sw |uqkr zux��{} � jk l� ¤¥ ¦n o qr
�}v u�vsx�sw ry}r rysvs xq� qw qr� rysuxs� v }xs tukvs��sktsv uz rysqx �uw�{}x
qk�}xq}kts � �yqv }{{u�sw �q� §l� ¤¥ ¦¨ ©nª ru �q�s } vq�| {s }kw �kq¢sw |xuuz o
}v �s{{ }v �}xqu�v z�xrysx �sksx}{q�}rqukv o uz rys }� u�s tuk� str�xsv uz p qrrsk �
jk |}xrqt� {}x o vs�sx}{ ks� �}kqvyqk� rysuxs� v �sxs zu�kw qk l� ¤¥ ¦¨ ©n �

jk � }k� vqr�}rqukv qk �su�srx�o qr qv x}rysx k}r�x}{ }kw kstsvv}x� ru
�sksx}{q�s rys }� u�s xq� qwqr� }kw �}kqvyqk� rysuxs� v ru rys z}� q{� t}vs �
�ux s�}�|{s o ru �vs s{{q|rqt u| sx}ruxv ru vr�w� rys z�kw}�skr}{ �xu�|v uz
} � }kqzu {w o uks t}k xsw�ts rys ��svrquk ru } |xu� {s� qk�u{� qk� } z}� q{�
uz s{{q|rqt u| sx}ruxv � jk l�« ¦n }kw l�« ©n o � q� }kw �} |xu�sw vs�sx}{
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z}� q{� xq� qwqr� }kw �}kqvy qk� rysuxs� v � ��ty rysuxs� v tukr}qk yq�ysx {s�s{
�}k qvyqk� rsx� v �yqty � q{{ � s �vsz� { zux u�x �kwsxvr}kwqk� uz rys xs{}rqukvyq|
� sr�ssk �xu�| }trqukv }kw z�kw}�skr}{ �xu�|v �

�u � s �uxs |xstqvs o {sr � � � � s r�u tu�|}tr v�uury � }kqzu {wv o }kw
� � � � � �s } v�uury ¢�x}rquk � qry tu�|}tr ¢� sx � � ¡ vv��s ry}r }
tu�|}tr � qs �xu�| � }trv ¢� sx� qvs uk � o ry}r qv o rys }trquk |xsvsx�sv s}ty
¢� sx uz � � �sr 	 � s } z}� q{� uz � �s��q�}xq}kr s{{q|rqt u| sx}ruxv }{uk� rys
¢� sx � � �ysk rys z}� q{� qkws� uz 	 o qk rys vskvs uz ¡rq�}y }kw �qk�sx l
 �n o
§� �»ª jkw §	 ª 
 �sx	 � �u�sx	 � �� §� ª �
qv �s{{�ws¢ksw � �urs ry}r jkw §	 ª qv } z}� q{� uz � qxr�}{ � �xs|xsvskr}rquk
qkws�sw �� s{s�skrv uz rys v|}ts � � �sr �� wskurs rys v|}ts uz }{{ tu�|{s�
qxxsw�tq� {s xs|xsvskr}rqukv uz � � �� l� o � xu| uvqrquk ¼ �¼n o �s y}�s
§� �¼ª jkw §	 ª 
 �

� � ��
�u�� §� � jkw §	 ªª � �

� qry �u�� §� � jkw §	 ªª � � §� ª � ps wskurs �� §jkw §	 ªª� � � §� ª rys � �
qk�}xq}kr |}xr uz jkw §	 ª �

¡ z}� q{� uz s{{q|rqt u| sx}rux 	 qv v}qw ru � s ��� ��  ! "# $ $%&�'(��(! "
)#$�! *#(�(*"$� +$'$+ � qry xsv| str ru ry qv � �}trquk o qz rys s��q�}xq}kr �ysxk
ty}x}trsx ty, §jkw §	 ªª � - . §� ª qv qkws| skwskr uz � � � � jz ty, §jkw §	 ªª qv
qwskrqt}{{� �sxu zux }k� � � � o rysk �s v}� 	 y}v '(!�/#�!� 0 � 0 $�"1  ! "# $
$%&�'(��(!" )#$�! *#(�(*"$� +$'$+� �uxs �sksx}{{�o �s v}� ry}r 	 qv ��� ��
 ! "# $ $%&�'(��(!" � 2"# $ �1 +$'$+o qz jkw §	 ª 
 §jkw §	 ªª� � jz ry qv qkws� qv
qwskrqt}{{� �sxu qk �� §� ª o rysk �s v}� ry}r 	 y}v '(!�/#�!� 0 � 0 $�"1  !
"# $ $%&�'(��(!" � 2"# $ �1 +$'$+� �u vr�w� xq� qwqr� }kw �}kqvyqk� |xu| sxrqsv uz
jkw §	 ª o qr qv t{s}x ry}r �s uk{� kssw ru xsvrxqtr ru rys t}vs �ysxs � 
 � � �
�xu� ku� uk �s �}�s rys }vv��|rquk ry}r � 
 � � �

�urs ry}r rys � �rysux� {s�s{ xq� qwqr� }kw �}kqvyqk� |xu|sxrqsv }xs �uxs
v��r{s ry}k ryuvs uk rys �ysxk ty}x}trsx {s�s{ � �ys xs}vuk qv ry}r o ��
r}� qk� rys �ysxk ty}x}trsx o vu� s ruxvquk s{s�skrv qk�u{�sw qk rys qkws�
��kw{s � q�yr � s � q{{sw � ��ty ruxvquk s{s�skrv �}� }|| s}x qk rys vr�w� uz
z�kw}�skr}{ �xu�|v o �yqty �s yu|s ru |�xv�s qk rys z�r�xs �

jk l�« ¦n o � q� }kw �} |xu�sw ry}r rys s{{q|rqt �sksx} }xs }tr�}{{� xq� qw uk
rys s��q�}xq}kr �ysxk ty}x}trsx {s�s{ � �s�sx}{ �}kqvy qk� rysuxs� v zux s��q��
}xq}kr �ysxk ty}x}trsxv uz rysvs qkws� ��kw{sv }xs }{vu |xu�sw qk l�« ¦n �
�urq�}rsw �� rys z}� q{� xq� qw qr� rysuxs� uz l�« ¦o �ysuxs� ¼ �»n o qr qv x}rysx
k}r�x}{ ru s�| str ry}r rys s{{q|rqt �sksx} y}�s xq� qwqr� }kw �}kqvyqk� |xu|�
sxrqsv uk rys s��q�}xq}kr � �rysux� {s�s{ � �ys |�x| uvs uz rys |xsvskr |}| sx
qv ru vyu� ry}r ryqv qv qkwssw rys t}vs �
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�u }tyqs�s u�x |�x| uvs o �s ¢xvr svr}� {qvy } � �rysux� �sxvquk uz rys s��q��
}xq}kr z}� q{� qkws� rysuxs� l�« ¦o �ysuxs� »�»n zux � ��}trquk � �u�s�sx o
�s }xs kur }� {s ru wsxq�s ryqv zux��{} w qxstr{� �� }||{�qk� rys {u t}{q�}rquk
zux��{} qk rys s��q�}xq}kr � �rysux� }v qk l
 �� n o }v rys {u t}{q�qk� |xu tsvv
� q{{ }{vu � q{{ rys ruxvquk s{s�skrv qk � � � §� ª � �sxs qkvrs}w o �s tu��qks rys
}k}{�vqv uz p���y}k� lm¥� o ��n o � yqty qk r�xk xs{qsv uk rys rstykq��s uz
� qv��r��s�s}� l��n o � qry } wszux�}rquk rxqt� uz �y}k� l� o �¼n o �yqty }{{u� v
�v ru }�uqw rys v�}{{ sq�sk�}{�sv |xu� {s� o ru svr}� {qvy v�ty } zux��{} �

�u |xu�s rys �}qk xsv�{rv uz ryqv |}|sx o �yqty }xs vr}rsw qk �strquk ¼ �»o
�s � q{{ qkrxuw�ts vu�s vyqzr u| sx}ruxv uk tsxr}qk �strux ��kw{sv u�sx rys
¢�sw |uqkr vsr uz rys tqxt{s }trquk o }kw tu�|}xs rys qkws� ��kw{sv }zrsx
rys vyqzr u| sx}rquk � �ysk �s �sr } xst�xvq�s xs{}rquk uz rysvs qkws� ��kw{sv
�yqty � q{{ qk r�xk {s}w �v ru rys ¢k}{ xsv�{r � �yqv |}xr qv svvskrq}{{� }
xszux��{}rquk uz rys �}vqt qws}v uz �}�� sv l� n � ��x �}qk u�vsx�}rquk ysxs
qv ry}r �s t}k wqxstr{� wu rys vyqzr u| sx}rqukv uk rys ¢�sw |uqkr vsr ��
}|| {�qk� rys � �rysux� �sxvquk uz rys s��q�}xq}kr z}� q{� qkws� rysuxs� � jk
ryqv �}�o �s }�uqw rys tukvrx�trquk uz rys � qx}t u| sx}rux uk rys kux�}{
��kw{s qk rys {u u| v|}ts o }v �s{{ }v rys }vvu tq}rsw }k}{�vqv uk rys �xswyu{�
|xu|sxrqsv uz rysvs u| sx}ruxv §tz � l� nª � �ukvs��skr{�o vu� s uz rys vyqzrqk�
u| sx}rqukv �s � q{{ tukvrx�tr }xs kur rys v}�s }v ry}r qk l� n � �yqv vq�|{q¢sv
rys tu�|�r}rquk vq�kq¢t}kr{�� jk z}tr o qk vu�s vskvs rys |xuuz �s � q{{ |xsvskr
�}� � s tukvqwsxsw }v } x}rysx v��r{s � �rysux� �sxvquk uz rys |xuuz uz �urr�
�}�� sv l��n �

�u�s uz rys xsv�{rv uz ryqv |}| sx y}�s �ssk }kku�ktsw qk l�« �n � jk }
v��vs��skr |}| sx l�« �©n o �s � q{{ �vs rys �sryuw qk ryqv |}| sx ru |xu�s
vs�sx}{ xq� qw qr� }kw �}kqvyqk� rysuxs� v uk rys s��q�}xq}kr � �rysux� {s�s{ zux
�| qk ��� }kqzu {wv o }kw }{vu zux }{�uvr tu�|{s� �}kqzu {wv �

�yqv |}| sx qv ux�}k q�sw }v zu {{u� v � jk �strquk »o �s |xu�s } � �rysux�
�sxvquk uz rys s��q�}xq}kr z}� q{� qkws� rysuxs� zux tqxt{s }trquk � jk �strquk
¼ o �s |xu�s rys xq� qw qr� }kw �}kqvy qk� rysuxs� v uz s{{q|rqt �sksx} uk rys
s��q�}xq}kr � �rysux� {s�s{ � �ys |xuuzv uz rys �}qk xsv�{rv qk �strquk ¼ }xs
�}vsw uk r�u qkrsx� swq}rs xsv�{rv �yqty � q{{ � s |xu�sw qk �strqukv � }kw 	
xsv| strq�s{��


 
��
� ���������� � �}xr uz ry qv �ux� �}v wuks �yq{s rys }�ryuxv
�sxs �qvqrqk� rys �uxkqk�vqws �skrsx uz �}rys�}rqtv qk �sq� qk� w�xqk� rys
v���sx uz »��� � �ys }�ryuxv �u�{w {q�s ru ry}k� rys �uxkqk�vqws �skrsx
zux qrv yuv| qr}{qr�� �ys vstukw }�ryux �u�{w }{vu {q�s ru ry}k� rys �}k�}q
jkvrqr�rs uz � }rys�}rqtv zux qrv yuv| qr}{qr�� ps ry}k� rys xszsxss zux t}xsz�{
xs}w qk� }kw ys{|z� { tu��skrv �
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jk ryqv vstrquk o �s � q{{ |xu�s } � �rysux� �sxvquk uz rys s��q�}xq}kr z}� q{�
qkws� rysuxs� l�« ¦o �ysuxs� »�»n zux � ��}trqukv o �yqty � q{{ | {}� } tx�tq}{
xu {s qk rys zu {{u� qk� vstrqukv � ¡ v }k q��swq}rs tukvs��skts o �s u�r}qk } � �
rysux� �sxvquk uz rys z}�u�v �� ��}kqvy qk� rysuxs� uz ¡rq�}y }kw � qx�s�x�ty
l
�n zux tu�|}tr tukkstrsw v| qk � }kqzu {wv � qry kuk�rxq� q}{ � ��}trqukv � ¡ v
�}v | uqkrsw u�r qk rys qkrxu w�trquk o �k{q�s rys t}vs uz rys �v�}{ qkws� o �s
t}k kur �sr rys � �rysux� qkws� zux��{} wqxstr{� �� }||{� qk� rys {u t}{q�}rquk
zux��{} qk s��q�}xq}kr � �rysux� }v qk l
 ��n o }v rys {u t}{q�qk� |xu tsvv � q{{
� q{{ rys ruxvquk s{s�skrv qk � � � §� ª � �u rys zux��{} �s � q{{ wsxq�s qv �uxs
|xstqvs }kw v��r{s zux rys � ��}trquk t}vs �

�yqv vstrquk qv ux�}kq�sw }v zu {{u� v � jk �strquk »�»o �s vr}rs } � �rysux�
�sxvquk uz rys s��q�}xq}kr z}� q{� qkws� rysuxs� zux }k � ��}trquk uk } z}� q{�
uz v| qk � }kqzu {wv � jk �strquk »�¼ o �s |xu�s �ysuxs� »�» �� }||{� qk� rys
rstykq��sv uz l�� o �strqukv � o �n o lm¥� o �strquk �n }kw } wszux�}rquk rxqt�
qk l�n � jk �strquk »�� o �s �sksx}{q�s �ysuxs� »�» ru } vu�s�y}r �uxs �sksx}{
vqr�}rquk � jk |}xrqt�{}x o �s u�r}qk } � �rysux� �sxvquk uz rys s��q�}xq}kr
z}� q{� qkws� rysuxs� zux }k � ��}trquk uk } z}� q{� uz �| qk � � qx}t u| sx}ruxv �
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�sr � � � � s r�u tu�|}tr �}kqzu {wv o }kw � � � � � } v�uury ¢�x}rquk
� qry tu�|}tr ¢� sx � v�ty ry}r wq� � 
 ¼� � �sr � � wskurs rys xs{}rq�s
r}k�skr ��kw{s � �sr � �s } tu�|{s� �strux ��kw{s u�sx � }kw �� }k
�sx� qrq}k �srxqt uk � �

�sr ��  �s } � qs� }kkq}k �srxqt uk � � }kw !�  � s rys tuxxsv|ukwqk�
�s� q�� q� qr} tukkstrquk uk � � }{uk� rys ¢� sx � � �ysk rys � {q"uxw ��kw{s
# §� � ª qv rys ��kw{s uz � {q"uxw }{�s�x}v u�sx � �yuvs ¢� sx }r $ � � qv
rys � {q"uxw }{�s�x} # §�%� ª uz §� � � ��  ª �

ps }vv��s ry}r rys ��kw{s � � qv v| qk u�sx � � �sr � §� � ª 
 � & §� � ª'
� ( §� � ª � s rys v| qkux ��kw{s uz � � � ps wskurs �� ) §*ª rys � {q"uxw }trquk uz
# §� � ª uk � §� � ª � �sr +,- . � s }k uxqskrsw uxryukux�}{ �}vqv uz §� � � ��  ª o
{sr +,- . � s qrv w�}{ �}vqv � �sr

/ 
 0 1 ) §, � ª * * * ) §,� 1 ª§»�»ª
� s rys qk�u{�rquk uz � §� � ª � �ysk / 2�3 4�  5 
 6 »�

�sr ! � 4�  5 � s rys �sx� qrq}k tukkstrquk uk � §� � ª qkw�tsw �� !�  �
�sr !� �s }k �sx� qrq}k tukkstrquk uk §� � �� ª � �sr ! � 4�  57� � s rys
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tukkstrquk uk � §� � ª�� }{uk� rys ¢� sx � �
! � 4�  57� 
 ! � 4�  5 � » � » � !� �§»�¼ª

�ux � � � o �s wskurs �� �� ��� �� rys vsr uz � � �vstrqukv uz � §� � ª � � o
�� §� � ª � � u�sx rys ¢� sx � � � ps xs�}xw �� }v rys ¢� sx uz } v�uury
�� ��x}wsw qk¢kqrs wq�skvquk}{ �strux ��kw{s u�sx � � ��uury vstrqukv uz �
u�sx � � q{{ � s qwskrq¢sw ru v�uury vstrqukv uz � §� � ª � � u�sx � �
	 �
� ¤� ¤
� ¦ �¦ � ��
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 � - ) §,- ª! � 4�  57��� �§»��ª
�ysk � qv } z}� q{� � qx}t u| sx}rux �yqty }trv ¢� sx� qvs uk rys ¢�sxv uz � �
�ux � � � o � � wskurs rys xsvrxqtrquk uz �  ru rys ¢� sx �� � �  qkrsxty}k�sv
�& }kw � ( � �sr � � � s rys xsvrxqtrqukv uz � ru �� �

�u� �s }vv��s ry}r � � }trv ¢� sx� qvs uk � � ps � q{{ tukvqwsx ry}r � �
}trv }v qwskrqr� uk � � p qryu�r {uvv uz �sksx}{qr� �s t}k }vv��s ry}r � � }trv
uk §� � � ��  ª qvu�srxqt}{{�� ps }{vu }vv��s ry}r rys }trquk uz � � {qzrv ru
� §� � ª }kw � o }kw tu���rsv � qry !� � �st}{{ ry}r rys � � }trquk uk � qv
ws¢ksw �� §� * �ª §$ ª 
 � §� §� ( �$ ªª zux � � � � � � � � � $ � � �

�xu� l�« ¦o � xu| uvqrquk »�»n o �s �ku� ry}r rys � qxr�}{ ��kw{s u�sx � o
jkw §�  ª 
 �sx�  & �� � �sx� ( �� �§»�	 ª
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