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�aj nal` ac {l oahajfew fl c{e k{` �go�few fl ea` Z �a ¯ fe hg�n ge `^jn l f` n fw]`
l^^n abb `a `gh� gka{` `°a s^j� bf±^j^e` go`fs f`f^l ¯ b f±^j^e` g` h^gl` ae `]^ c{e
logh^ Z _g`]^n g`foghh�¯ `]^l^ `°a �jakh^n l gj^ ea` la bf±^j^e` gl `]^ c{e logh^
n fw]` h^gb �a{ `a k^hf^s^ Z

\]^ nal` oannaeh� �ea°e oahajfew �jakh^n fl `]^ wjg�] oahajfew �jakh^n Z
�fs^e g wjg�] ¯ ²³´³¯ g µef`^ l^` ac s^j`fo^l ¶ · ¸¹ º » ¹¼ » ½ ½ ½ ¾ geb g l^` ac ^bw^l
¿ · ¸À¹Á » ¹Â Ã Ä ¹Á » ¹Â Å ¶ » Æ Ç· È ¾¯ oahaj f`l s^j`fo^l l{o] `]g` ea `°a ^eb s^j`fo^l
ac ge� ae^ ac f`l ^bw^l w^` `]^ lgn ^ oahaj Z \]fl �jakh^n oge k^ g��hf^b `a lahs^
o^j`gfe lo]^b{hfew �jakh^n l ¯ gnaew a`]^j �jakh^n l ¯ °]^j^ `]^ `gl� fl `a lo]^b{h^
o^j`gfe go`fs f`f^l k{` lan ^ �gfjl ac go`fs f`f^l ogeea` k ^ lo]^b{h^b g` `]^ lgn ^
`fn ^ fe �gjghh^h Z

�naew �go�few �jakh^n l ¯ `]^ nal` cgn a{l ae^ fl `]^ ae^Ébfn ^elfaegh kfe
�go�few �jakh^n Z ye ge fel`geo^ ac `]fl �jakh^n °^ gj^ wfs^e g µef`^ hfl` ac
e{nk^jl Àf`^n lÃ fe `]^ fe`^jsgh ÀÊ » [Ë geb ha`l ac kfel ac lfu^ ae^ Z \]^ gfn fl `a
�go� `]^l^ e{nk^jl fe kfel ¯ {lfew n fefn{n e{nk^j ac kfel ¯ l{o] `]g` caj ^s^j�
kfe `]^ l{n ac e{nk^jl fe `]g` kfe fl ea` n aj^ `]ge f`l lfu^ Z \]fl �jakh^n ]gl
n ge� g��hfog`fael hf�^ �go�few g l^` ac oann^jofghl Àf`^n lÃ fe oann^jofgh kj^g�l
ac �j^Éb^µe^b b{jg`fae ÀkfelÃ ¯ ^`o Z

ye `]fl °aj� °^ b^gh ° f`] n{h`fÉb fn ^elfaegh w^e^jghflg`fael ac `]^ gk as^ n^eÉ
`fae^b �jakh^n l Z \]^ naj^ w^e^jgh cajn l ac wjg�]l gj^ �ea°e gl ]��^jwjg�]l
Àl^^ x^µef`fae q Z[Z[Ã Z ye g ]��^jwjg�] ge ^bw^ oge ]gs^ `°a aj naj^ s^j`fo^l Z
�e lfn fhgj hfe^l ¯ fe n{h`fÉb fn ^elfaegh kfe �go�few °^ gj^ wfs^e s^o`ajl gl f`^n l
fel`^gb ac e{nk^jl geb `]^ kfel gj^ n{h`fÉbfn ^elfaegh `a a Z \°a n gfe �jakh^n l
oaelfb^j^b k� {l gj^ gl cahha° l Ì

Í dael`jgfe^b ���^jwjg�] dahajfew aj d�d Àd]g�`^j vÃ Ì wfs^e g ]�� ^jwjg�]
° f`] Î s^j`fo^l geb Ï ^bw^l ¯ oahaj f`l s^j`fo^l {lfew n fefn{n e{nk^j ac

�
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oahajl l{o] `]g` fe ^go] ]�� ^j^bw^ Æ `]^j^ gj^ ea naj^ `]ge ÙÁ s^j`fo^l ac
ge� oahaj Z

Í _{h`fÉb fn ^elfaegh �fe igo�few aj _x�i Àd]g�`^j �Ã Ì wfs^e Î jg`faegh ¯
ÚÉbfn ^elfaegh s^o`ajl ° f`] oan�ae^e`l cjan `]^ fe`^jsgh ÛÊ » [Ë ¯ �go� `]^l^
s^o`ajl fe n fefn{n e{nk^j ac kfel l{o] `]g` fe ^go] kfe ¯ caj ^go] ac `]^ Ú
bfn ^elfael ¯ `]^ l{n as^j ghh s^o`ajl fe `]g` kfe fl g` n al` ae^ Z

\]^l^ �jakh^n l oge k^ ° jf``^e gl fe`^w^j �jawjgn l geb `]^ l^` ac �jakh^n feÉ
l`geo^l ac d�d ¯ caj µÜ^b ÙÁ l ¯ fl g l{kl^` ac `]^ l^` ac �jakh^n fel`geo^l ac _x�iZ
r^` {l b^ea`^ k� ÝÞß à geb Ý á `]^ sgh{^l ac `]^ a�`fn{n lah{`fael ac `]^ fe`^w^j
�jawjgn geb f`l riÉj^hgÜg`fae j^l� ^o`fs^h�¯ oajj^l�aebfew `a `]^ oael`jgfe^b ]�É
� ^jwjg�] oahajfew �jakh^n Z � hla ¯ h^` âã ä geb å á k^ `]^ sgh{^l ac `]^ a�`fn{n
lah{`fael ac `]^ fe`^w^j �jawjgn geb f`l riÉj^hgÜg`fae j^l� ^o`fs^h�¯ oajj^l�aebfew
`a `]^ n{h`fÉb fn ^elfaegh kfe �go�few �jakh^n Z æ^ ghla g��h� a{j n ^`]abl `a g
lfn fhgj �jakh^n oghh^b j^la{jo^ oael`jgfe^b lo]^b{hfew Àd]g�`^j vÃ Z

�� ^ofgh ogl^l ac d�d gj^ °^hh �ea°e Z �aj g ]�� ^jwjg�] ç ° f`] ]��^j^bw^l
è º » ½ ½ ½ » è é ¯ geb ÙÁ · ÄèÁ Ä ê [ ë Æ ¯ d�d fl ohal^h� j^hg`^b `a `]^ �ja� ^j`� � �jakÉ
h^n À²³´ `]^j^ ^Ü fl`l g >Éoahajfew ac ç fe °]fo] ea ]��^j^bw^ fl naeao]jan g`foÃ Z
æ ]^e^s^j ç ]gl �ja� ^j`� � ¯ d�d fl ^z{fsgh^e` `a `]^ �jakh^n ac µebfew g eaeÉ
naeao]jang`fo >Éoahajfew ac ç Z � oahajfew �jakh^n j^hg`^b `a `]^ d�d �jakh^n ¯
°]fo] ghla w^e^jghfu^l `]^ �ja� ^j`� � �jakh^n `a n{h`foahajl ]gl k ^^e l`{bf^b
k� r{ Û>ÊË Z \]^ gfn ]^j^ fl `a oahaj `]^ s^j`fo^l ac ç ° f`] ì wfs^e oahajl l{o]
`]g` ea oahaj g��^gjl n aj^ `]ge Ù `fn ^l fe ge� ^bw^ Z

ij^sfa{l g��jaÜ fn g`fael caj Ý Þß à geb âã ä fe `]fl oae`^Ü` gj^ gl cahha° l Z ye Û[>Ë
�gj^� ^` gh Z {l^ `]^ �fjl`É� f`Éx^oj^glfew ]^{jfl`fo `a wfs^ g �ah�ean fgh `fn ^
ÀÚ í ºî Ã g��jaÜ fn g`fae ghwajf`]n caj _x�i �jakh^n Z �{kl^z{^e`h� x^ hg ï^wg
geb r{^�^j Û>�Ë fn �jas^b `]fl j^l{h` geb wgs^ g hfe^gj `fn ^ ghwajf`]n °]fo] ¯
caj ^s^j� ð ñ Ê ¯ wfs^l g ÀÚ í ðÃ g��jaÜ fn g`^ lah{`fae Z �^o^e`h� d]^�{jf geb
ò]geeg ÛóË c{j`]^j fn �jas^b `]^ haew l`gebfew ÀÚ í ðÃ ka{eb ¯ `]^� wgs^ g �ah�É
ean fgh `fn ^ ghwajf`]n `]g` ¯ caj ge� µÜ^b ð ñ Ê ¯ b^hfs^jl g À[ í ðÚ í ô Àhaw ðõºÃÃÉ
g��jaÜ fn g`^ lah{`fae Z �aj gjkf`jgj� ÙÁ �l ¯ �jfsgl`gs geb �`gewf^j Û>� ¯ >óË wgs^ g
�ah�ean fgh `fn ^ g��jaÜ fn g`fae ghwajf`]n `]g` caj ^s^j� ð ñ Ê b^hfs^jl g oahajfew
{lfew g` nal` öÀ[í ðÃÝ Þß à÷ oahajl �jasfb^b `]g` caj ghh Æ ¯ ÙÁ ø qðõ¼ À[í ðÃ haw À�ÏÝ á Ã Z

ye `]fl °aj� °^ g��h� �jakgkfhfl`fo n ^`]abl ¯ n gfeh� `]^ ras tglu raogh r^nng
ÀrrrÃ geb f`l ghwajf`]n fo s^jlfae ¯ `a ak`gfe ghwajf`]n l ° f`] k^``^j g��jaÜ fn gÉ
`fae jg`fa caj `]^ gkas^ n^e`fae^b �jakh^n l Z ye d]g�`^j > °^ hg� ba°e `]^
kglfol ac b^jgeban fug`fae geb a`]^j fn�aj`ge` `aahl hf�^ hgjw^ b^s fg`fae fe^z{ghÉ
f`f^l Z d]g�`^j q b^s^ha�l `]^ ghwajf`]n fo s^jlfae ac ras tglu raogh r^nng Z æ^
^eb `]fl o]g�`^j k� g��h� few g sgjfg`fae ac `]^ ghwajf`]n fo rrr `a g��jaÜ fn g`^h�



ó
lahs^ g ohgll ac fe`^w^j �jawjgn l °]fo] og�`{j^l `]^ d�d �jakh^n geb `]^ j^É
la{jo^ oael`jgfe^b lo]^b{hfew �jakh^n Z

ye d]g�`^j v °^ {l^ `]^ j^l{h` ac d]g�`^j q `a ak`gfe `]^ cahha° few j^l{h` Ì
wfs^e g ]��^jwjg�] ç ° f`] Î s^j`fo^l geb Ï ]�� ^j^bw^l °^ l]a° `]g` caj ^s^j�
ð Å ÀÊ » [Ã ¯ ç oge k ^ oahaj^b fe � ah�ean fgh `fn ^ {lfew g` nal` öÀ[ í ðÃÝ Þß à÷ oahÉ
ajl �jasfb^b `]g` ÙÁ · ù Àðõ¼ À[ í ðÃ haw ú Ã caj ghh ^bw^l Æ Å ÛÏË Z \]^ �gjgn ^`^j
ú û Úüý · ô ÀÀÏÝ áÃ¼ Ã °]^j^ Ú fl `]^ n gÜfn{n s^j`^Ü b^wj^^ ac `]^ ]�� ^jwjg�]
geb ü ¯ ý Àb^µe^b fe �^o`fae q Zv Z>Ã b^� ^eb ae `]^ l`j{o`{j^ ac fe^z{ghf`� oaeÉ
l`jgfe`l fe `]^ fe`^w^j �jawjgn Z �{` b^� ^ebfew ae `]^ �jakh^n fel`geo^ ¯ Úüý
oa{hb k ^ s^j� ln ghh fe oan�gjflae `a ÏÝ á Z \]fl fn�jas^l `]^ �j^s fa{l k ^l` ha°^j
ka{ebl ae ÙÁ �l wfs^e k� �jfsgl`gs geb �`gewf^j Û>óË Z �aj üý · ô À�ah� Àþ ÃÃ °^ gj^
gkh^ `a oael`j{o` g öÀ[ í ðÃÝÞß à÷Éoahajfew �jasfb^b `]g` ÙÁ · ù Àðõ¼ À[ í ðÃ haw ÀÚþ ÃÃ
ë Æ Z æ^ ghla wfs^ g e^wg`fs^ j^l{h` Û[¯ óË fe `]fl o]g�`^j Z � hh `]^l^ j^l{h`l ghla
]ahb caj j^la{jo^ oael`jgfe^b lo]^b{hfew Z

ye d]g�`^j � °^ nabfc� `]^ ghwajf`]n ac ÛóË Z r^` ÿ k ^ `]^ n fefn{n oanÉ
�ae^e` gnaew ghh oan�ae^e`l fe `]^ wfs^e Î s^o`ajl Z \]^ nabfµ^b ghwajf`]n
go]f^s^l g À[ í ð� í ô Àhaw ðõºÃÃÉg��jaÜ fn g`fae jg`fa caj ge� µÜ^b ð ñ ÿ ¯ °]^j^� · n fe¸Ú » º� � � ��� �� 	��� ��� �� 	 
 ¾Z \]fl h^gbl `a g ohgllfµog`fae ac �jakh^n fel`geo^l
caj °]fo] a{j g��jaÜ fn g`fae jg`fa fl k ^``^j `]ge `]^ �j^s fa{l k ^l` Z ye `]^ ^eb °^
oaeoh{b^ ° f`] d]g�`^j � °]fo] oae`gfel `]^ l{nngj� ac `]^ n ^`]abl b^lojfk ^b
fe `]^ cahha° few o]g�`^jl geb lan^ a�^e z{^l`fael Z� JHRHNJG
�^j^ gj^ lan ^ l`gebgjb l�nkahl {l^b k� {l Ì� Ì l^` ac fe`^w^jl�
 Ì l^` ac �alf`fs^ fe`^w^jl� Ì l^` ac jg`faegh e{nk^jl�
 Ì l^` ac � alf`fs^ jg`faegh e{nk^jl� Ì l^` ac eg`{jgh e{nk^jl� Ì l^` ac j^gh e{nk^jl�
 Ì l^` ac � alf`fs^ j^gh e{nk^jl
ÛÎ Ë Ì `]^ l^` ¸[» ½ ½ ½ » Î ¾� Ì g lfn�h^ aj oan�a{eb ^s^e`� � Ì `]^ oan�h^n ^e` ^s^e` ac �
Û�Ë Ì k fkhfawjg�]fo j^c^j^eo^ `a f`^n �� À¶ » ¿ Ã Ì g wjg�] ° f`] s^j`^Ü l^` ¶ geb ^bw^ l^` ¿� À� » � Ã Ì d]^jea± ka{eb
ç À¶ » ¿ Ã Ì g ]��^jwjg�] ° f`] s^j`^Ü l^` ¶ geb ^bw^ l^` ¿
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y °a{hb hf�^ `a lfeo^j^h� `]ge� ijac Z x j Z �egeb �jfsgl`gs caj ]fl l{��aj` geb
w{fbgeo^ Z _� ]^gj`c^h` `]ge�l wa^l `a n� cgn fh� n ^nk^jl ¯ e{n^ja{l cjf^ebl geb
oahh^gw{^l caj `]^fj oael`ge` l{��aj` geb ^eoa{jgw^n ^e` Z ye �gj`fo{hgj ¯ y n{l`
`]ge� �ebj^gl �gh`u geb �{bj{e \]f^h caj n g�few hfc^ ^glf^j caj n ^ Z y ghla `]ge�
`]^ x�� caj wjge`few n^ g lo]ahgjl]f� `]ja{w] `]^ wjgb{g`^ lo]aah �p� uf^e`^
� hwajf`]n ^e {eb _^]jl�gh^en^`]ab^e� Z
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�c`^e `]^ �jakgkfhfl`fo n ^`]ab �f^hbl ^� of^e` jgeban fu^b ghwajf`]n l caj n ge�
�jakh^n l ¯ l� ^ofghh� fe oankfeg`ajfgh a�`fn fug`fae Z �an^`fn ^l `]^l^ jgeban fu^b
ghwajf`]n l oge k^ b^jgeban fu^b `a �f^hb �ah�ean fgh `fn ^ b^`^jn fefl`fo ghwaÉ
jf`]n l Z y` fl °^hh �ea°e `]g` caj sgjfa{l �jakh^n l jgeban fu^b ghwajf`]n l a{`
� ^jcajn `]^ k ^l` b^`^jn fefl`fo ghwajf`]n l fe `^jn l ac lfn �hfof`�¯ z{ghf`� ac lah{É
`fae �jasfb^b ¯ j{eefew `fn ^ geb ^gl^ ac fn �h^n ^e`g`fae Z \]{l ¯ b^jgeban fufew
lan ^ ac `]^l^ jgeban fu^b ghwajf`]n l ac`^e wfs^l {l g b^`^jn fefl`fo ghwajf`]n
° f`] � ^jcajn geo^ jg`fa n{o] k ^``^j `]ge `]g` ac `]^ �jsfa{lh� �ea°e b^`^jn feÉ
fl`fo ghwajf`]n l Z �e `]^ a`]^j ]geb ¯ g jgeban fu^b ghwajf`]n gc`^j {eb^jwafew
`]ja{w] `]^ �ja o^ll ac b^jgeban fug`fae ac`^e haal^l f`l lfn�hfof`� geb o]gjn fe
`^jn l ac j{eefew `fn ^ Z �a{w]h� l� ^g�few ¯ g jgeban fu^b ghwajf`]n `jgelcajn l
`]^ {eb^jh� few l^gjo] l�go^ fe`a ge g��ja�jfg`^ �jakgkfhf`� l�go^ geb µebl a{`
�afe`l ac fe`^j^l` fe `]fl l�go^ ¯ °]fo] �f^hb e^gj a�`fn gh lah{`fael ¯ ° f`] g j^gÉ
laegkh� ]fw] �jakgkfhf`�Z x^jgeban fug`fae `]^e ¯ fl `]^ �jao^ll ac µebfew a{` `]^
�afe`l ac fe`^j^l` fe `]fl l�go^ b^`^jn fefl`foghh�Z ye `]fl o]g�`^j °^ ^Ü�hgfe `]^
kglfol ac b^jgeban fug`fae Z

 !" #$% &%'$() (* +(,)-'-(,./ 01(2.2-/-'-%3
\]^ n^`]ab ac oaebf`faegh �jakgkfhf`f^l oge k^ k ^l` ^Ü�hgfe^b ° f`] `]^ ]^h� ac
ge ^Ügn�h^ Z �{��al^ °^ ]gs^ g jgeban s^o`aj 4 · À5 º » 5 ¼ » 5 î » 56 Ã °]^j^ ^go]5Â fl g Ê7[ jgeban sgjfgkh^ caj È · [» > » q » v geb fl b^µe^b gl cahha° l Ì

5Â · 8Ê ° f`] �jakgkfhf`� Ê ½� 9
[ ° f`] �jakgkfhf`� Ê ½� ½

r^` ¿ k ^ `]^ ^s^e` �^f`]^j `]^j^ fl ea` g lfewh^ [ fe s^o`aj 4 aj `]^j^ gj^
g` h^gl` `°a [l fe 4 � °]fo] fl ac fe`^j^l` `a {l Z æ^ oaelfb^j `]^ oan�h^n ^e`
^s^e` ¿ � ac ^s^e` ¿ Z ¿ � fl `]^ ^s^e` �s^o`aj 4 ]gl ^Ügo`h� ae^ oan�ae^e`
[ geb `]^ a`]^j `]j^^ oan�ae^e`l gj^ Ê� Z �ks fa{lh� : Û¿ � Ë · Ê ½>� ; [ geb

m
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°^ °ge` `]g` ¿ � l]a{hb ea` aoo{j ¯ ²³´³ ^s^e` ¿ l]a{hb aoo{j Z \]^ fb^g ea°
fl `a l^z{^e`fghh� gllfwe g Ê aj [ `a ^go] ac `]^ 5Â l l{o] `]g` `]^ oaebf`faegh
�jakgkfhf`� ac ^s^e` ¿ � b^oj^gl^l n aea`aefoghh� g` ^go] l`^� Z x{jfew `]^ µjl`
l`^� °^ ogho{hg`^ : Û¿ � Ä 5 º · [Ë geb : Û¿ � Ä 5 º · ÊË Z \]^� `{je a{` `a k ^ Ê ½[>�
geb Ê ½qó� j^l� ^o`fs^h�¯ la °^ gllfwe 5 º · [Z �` `]^ l^oaeb l`^� °^ ogho{hg`^: Û¿ � Ä 5 º · [ » 5 ¼ · [Ë geb : Û¿ � Ä 5 º · [ » 5 ¼ · ÊË ¯ geb `]^� oan^ a{` `a k ^ Ê
geb Ê ½>� j^l� ^o`fs^h�Z �` `]fl �afe` °^ gllfwe [ `a 5 ¼ geb °^ gj^ bae^ k ^og{l^
ea ng``^j °]g` sgh{^l 5 î geb 56 `g�^ ¿ � fl ea` wafew `a a oo{j Z

\]^ oj^bf` ac fes^e`few `]^ n^`]ab ac oaebf`faegh �jakgkfhf`f^l wa ^l `a pjb Aal
geb �^hcjfbw^ Û[ÊË Z � l fl {l{gh ¯ `]^ n ^`]ab °gl µjl` g��hf^b l�ajgbfoghh� `a
l� ^o^µo �jakh^n l geb hg`^j f` °gl �fo�^b {� ¯ ^Ü`^eb^b geb ^Ü`^elfs^h� g��hf^b
`a n ge� �jakh^n l k� a`]^j j^l^gjo]^jl Z æ^ ea° wfs^ g naj^ w^e^jgh cjgn ^É
°aj� caj `]^ n ^`]ab ac oaebf`faegh �jakgkfhf`f^l geb `]^ n^`]ab ac oaebf`faegh
^Ü� ^o`g`fael Z

daelfb^j g �jakgkfhf`� l�go^ Àù »: Ã ¯ °]^j^ ù · ¸[» > » ½ ½ ½ » å ¾B · Ûå ËB geb
å » Î Å �
 Z : fl g �jakgkfhf`� n ^gl{j^ ae ù Z r^` ¿ C ù k^ ge ^s^e` ° f`] : Û¿ Ë ñ
Ê geb h^` ¿ � k^ `]^ oan�h^n ^e` ^s^e` Z �aj 4 Å ù h^` 4 · À5 º » ½ ½ ½ » 5B Ã geb h^`D º »D ¼ » ½ ½ ½ »DB Å Ûå Ë Z �aj E Å ÛÎË ¯ h^` : Û¿ � Ä D º »D ¼ » ½ ½ ½ »D FË k ^ `]^ oaebf`faegh
�jakgkfhf`� ac ¿ � �jas fb^b `]g` 5 º · D º » 5 ¼ · D ¼ » ½ ½ ½ » 5 F · D F Z ye a`]^j °ajbl ¯
f` fl `]^ �jakgkfhf`� `]g` ¿ � l`fhh a oo{jl gc`^j µÜ few `]^ µjl` E oan�ae^e`l ac `]^
jgeban s^o`aj 4 Z �feo^ °^ gj^ fe`^j^l`^b fe ^s^e` ¿ ¯ °^ ba `]^ cahha° few Ì g`
l`^� E ¯ E · [» > » ½ ½ ½ » Î ¯ °^ µeb D Å Ûå Ë l{o] `]g` : Û¿ � Ä D º »D ¼ » ½ ½ ½ »D Fõº » 5 F ·D Ë fl n fefn{n Z �a ¯ `]^ µjl` l`^� fl `a µeb D l{o] `]g` : Û¿ � Ä 5 º · D Ë fl
n fefn fu^b Z r^` `]fl sgh{^ ac D k ^ D º Z �{kl^z{^e` l`^�l gj^ ^Ü^o{`^b fe g
lfn fhgj cgl]fae Z \]^ cgo` `]g` w{gjge`^^l g naea`aefoghh� b^oj^glfew l^z{^eo^ ac
oaebf`faegh �jakgkfhf`f^l fl `]g` g` ^go] l`^� `]^ oaebf`faegh �jakgkfhf`� oge k^
° jf``^e gl g oaes^Ü oankfeg`fae: Û¿ � ÄD º »D ¼ » ½ ½ ½ »D FõºË · GHIJ� K : Û¿ � ÄD º »D ¼ » ½ ½ ½ »D Fõº » 5 F · D Ë L : Û5 F · D Ë ½

�� cahha° few `]^ �ja o^b{j^ b^lojfk ^b gkas^ °^ gj^ gkh^ `a lg`flc� `]^ cahha° few
o]gfe ac fe^z{ghf`f^l

[ ñ : Û¿ � Ë ø : Û¿ � ÄD ºË ø L L L ø : Û¿ � ÄD º »D ¼ » ½ ½ ½ »DB Ë Å ¸Ê » [¾ ½
\]{l ¯ °^ ^eb {� µebfew D º »D ¼ » ½ ½ ½ »DB l{o] `]g` : Û¿ � ÄD º »D ¼ » ½ ½ ½ »DB Ë · Ê ¯ ²³´³¯
¿ � ba^l ea` aoo{j k{` ¿ ¯ `]^ ^s^e` ac a{j fe`^j^l` ba ^l Z

\]^ n ^`]ab ac oaebf`faegh ^Ü� ^o`g`fael fl kgl^b ae lfn fhgj gjw{n ^e`l Z æ^
]gs^ g c{eo`fae M Ì ù N O geb a{j gfn fl `a µeb g s^o`aj Àaj g �afe`Ã 4 Å ù
l{o] `]g` M À4 Ã û P ÛM Ë Z \]^ µjl` l`^� fl `a µeb g D Å Ûå Ë l{o] `]g` P ÛM Ä5 º · D Ë
fl n fefn fu^b Z ye `]^ lgn ^ °g� caj E · > » ½ ½ ½ » Î ¯ fe l`^� E ¯ °]^e °^ ]gs^ ghÉ
j^gb� l^` 5 º · D º » ½ ½ ½ » 5 Fõº · D Fõº ¯ °^ `j� `a µeb g D Å Ûå Ë l{o] `]g`
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P ÛM Ä D º » ½ ½ ½ »D Fõº » 5 F · D Ë fl n fefn fu^b Z �l b^lojfk ^b fe `]^ ogl^ ac oaebfÉ
`faegh �jakgkfhf`� n ^`]ab ¯ g` ^go] l`^� °^ gj^ gkh^ `a n gfe`gfe n aea`aefof`�
k ^og{l^P ÛM ÄD º » ½ ½ ½ »D FõºË · GHIJ� K P ÛM ÄD º » ½ ½ ½ »D Fõº » 5 F · D Ë L : Û5 F · D Ë ½

�feo^ `]^ cahha° few fe^z{ghf`f^l ]ahbP ÛM Ë ø P ÛM ÄD ºË ø L L L ø P ÛM ÄD º »D ¼ » ½ ½ ½ »DB Ë · M ÀD º »D ¼ » ½ ½ ½ »DB Ã »
fe `]^ ^eb °^ w^` `]^ j^z{fj^b s^o`aj 4 ZQa`fo^ `]g` fe `]^l^ n ^`]abl °^ ^Ügn fe^ ghh å B �allfk fhf`f^l fe ajb^j `a µeb
g l{f`gkh^ ÎÉbfn ^elfaegh s^o`aj 4 Z �a ¯ fe w^e^jgh ¯ °^ ogeea` ]a� ^ `a g��h� b^É
jgeban fug`fae geb ak`gfe ^� of^e` �ah�ean fgh `fn ^ ghwajf`]n l Z �{` ghh fl ea`
hal` k ^og{l^ gl `]^ fe`jfogof^l ac `]^l^ n ^`]abl l]a° ¯ f` l{� o^l `a ]gs^ ge {�É
� ^j ka{eb ae `]^ oajj^l�aebfew oaebf`faegh �jakgkfhf`f^l Z � h`]a{w] `]^ fb^g ac
^Ü�haf`few {��^j ka{ebl °gl {l^b k ^caj^ ¯ f` k ^ogn ^ �a�{hgj gc`^j �gw]gsge Û>qË
cajn ghh� b^µe^b geb �ja� awg`^b f` gl � ^llfn fl`fo ^l`fn g`ajl fe `]^ oae`^Ü` ac
�go�few fe`^w^j �jawjgn l Z i^llfn fl`fo ^l`fn g`ajl gj^ ^Ü�hgfe^b fe `]^ cahha° few
l^o`fae Z

 ! 0%33-R -3'-S T3'-R.'(1
�wgfe ¯ °^ b^ea`^ k� Àù »: Ã g �jakgkfhf`� l�go^ ¯ °]^j^ ù · Ûå ËB geb å » Î Å �
 Z: fl g �jakgkfhf`� n ^gl{j^ ae ù Z r^` ¿ C ù k^ ge ^s^e` ° f`] : Û¿ Ë ø � caj lan ^
Ê ; � ; [ geb h^` ¿ � k^ `]^ oan�h^n ^e` ^s^e` Z æ^ gj^ ea° j^gb� `a b^µe^ g
�^llfn fl`fo ^l`fn g`aj Z
UVUGNHNJG P VP VE WXY E · [» ½ ½ ½ » Î Z [´\ ] ^´ _ ` _a ²[b X` ` cd e\²Xdf g ¿ F Ì Ûå ËF N OeXd\_²d ²dh _ eXdf\_d\ ` cd e\²Xd g ¿ i û [ ê � ³ ] ²f e_[ [´j _ k ´ff ²a ²f\²e ´f\²a_\XY` XY ´l´d\ ¿ Z ²̀ ` XY ´_em E Å ÛÎË \m ´ ` X[ [Xn ²dh eXdj²\²Xdf _Y´ f_\²fo ´j pq ³ : À¿ � ÄD º » ½ ½ ½ »D FÃ û g ¿ F ÀD º » ½ ½ ½ »D F Ã ` XY _[ [ D º » ½ ½ ½ »D F Å Ûå Ë ³r ³ s²l´d D º » ½ ½ ½ »D Fõº \m ´Y´ ´t ²f\f D F Å Ûå Ë fc em \m_\ g ¿ F ÀD º » ½ ½ ½ »D FÃ ûg ¿ Fõº ÀD º » ½ ½ ½ »D FõºÃ ³u ³ g ¿ F ÀD º » ½ ½ ½ »D FÃ e_d ^´ eXak c\´j ²d \²a ´ dX a XY´ \m _d _ k X[bd Xa ²_[ X`

haw � õº Z å _dj Î ³Qa`fo^ `]g` oaebf`fae > fl g{`an g`foghh� lg`flµ^b fc `]^j^ ^Ü fl` � alf`fs^ e{nk^jlv º » v¼ » ½ ½ ½ » vB ° f`] w�Hx º vH · [ l{o] `]g` caj ^go] E Å ÛÎË

g ¿ Fõº ÀD º » ½ ½ ½ »D FõºÃ ø
�GHx º vH L g ¿ F ÀD º » ½ ½ ½ »D Fõº »D Ã ½ À> Z[Ã
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�{o] g cgn fh� ] ¯ lg`flc� few ^z{g`fae À> Z[Ã fel`^gb ac oaebf`fae > ¯ fl oghh^b geXdl´t k ´ff ²a ²f\²e ´f\²a_\XYZ �{j`]^jn aj^ g cgn fh� ac c{eo`fael ] fl oghh^b gn ´_y k ´ff ²a ²f\²e ´f\²a_\XY fc f` ba^l ea` lg`flc� oaebf`fae q fe x^µef`fae > Z> Z[
gkas^ Z � l n ^e`fae^b gkas^ ¯ g � ^llfn fl`fo ^l`fn g`aj j^hf^s^l {l cjan `]^ k{jb^e
ac ogho{hg`few oaebf`faegh �jakgkfhf`f^l Àj^l� Z ^Ü� ^o`g`faelÃ b{jfew `]^ �ja o^ll ac
b^jgeban fug`fae Z \]^ cahha° few `]^aj^n l`g`^l `]^ j^l{h` cajn ghh�z�VJIVW P VP VP s²l´d _d ´l´d\ ¿ C ù n ²\m : Û{Ë ø � ñ Ê _dj _ k ´ff ²a ²f\²e
´f\²a_\XY ] ` XY ¿ Z _ l´e\XY 4 Å ¿ e_d ^´ ` Xcdj ²d \²a ´ ^Xcdj´j ^b _ k X[bd ²a ²_[X` haw � õº Z å _dj Î ³
�IJJT Z �` ^go] l`^� E ¯ °]^j^ E · [» > » ½ ½ ½ » Î ¯ ]gsfew µÜ^b 5 º · D º » ½ ½ ½ » 5 Fõº ·D Fõº °^ `j� `a µeb D Å Ûå Ë °]fo] n fefn fu^l g ¿ F ÀD º » ½ ½ ½ »D Fõº » 5 F · D Ã geb
l^` D F · D Z æ^ oge µeb `]^ n fefn{n k� o]^o�few a{` ghh å �allfk fhf`f^l fe
�ah�ean fgh `fn ^ k^og{l^ k� x^µef`fae > Z> Z[ g ¿ F oge k^ oan�{`^b fe �ah�ean fgh
`fn ^ Z �feo^ `]^j^ gj^ g` nal` Î l`^�l `a k ^ � ^jcajn ^b ¯ `]fl �jao^b{j^ oge k^
oan�h^`^b fe � ah�ean fgh `fn ^ Z \]^ oajj^o`e^ll ac `]fl �jao^b{j^ cahha° l cjan
`]^ cahha° few fe^z{ghf`f^l °]fo] {l^ `]^ cgo` `]g` g` ^go] l`^� E `]^ sgh{^ ac g ¿ Ffl g` n al` g ¿ Fõº

[ ê � ø g ¿ i ø g ¿ º ÀD ºÃ
ZZZ
ø g ¿Bõº ÀD º » ½ ½ ½ »DBõºÃø g ¿B ÀD º » ½ ½ ½ »DBõº »DB Ã ø : Û¿ � ÄD º » ½ ½ ½ »DBõº »DB Ë · Ê ½

\]{l ¯ fe `]^ ^eb °^ w^` `]^ j^z{fj^b s^o`aj 4 · À5 º » ½ ½ ½ » 5B Ã Å ¿ fe �ah�ean fgh
`fn ^ Z |
 !} #$% ~(� �.3� ~(S./ ~%RR.
�l n ^e`fae^b g` `]^ k ^wfeefew ac `]fl o]g�`^j ¯ °^ ]gs^ g �jakgkfhf`� l�go^ Àù »: Ã
geb °^ gj^ n gfeh� fe`^j^l`^b fe ^� of^e`h� µebfew `]^ �afe`l ac fe`^j^l` oajj^É
l�aebfew `a `]^ ^s^e` � C ù Z �an^`fn ^l � fl hgjw^ ¯ ²³´³¯ `]^ �afe`l ac fe`^j^l`
`a {l gj^ gk{ebge`h� �j^l^e` geb log``^j^b fe ù geb `]{l ¯ f` fl ea` g bf� o{h`
`gl� `a ^� of^e`h� µeb `]^l^ �afe`l Z ye cgo` ¯ `] fl fl n al` ac °]g` jgeban fu^b
ghwajf`]n l ba Z �{` ¯ lan ^`fn ^l � fl s^j� ln ghh ¯ oae`gfefew s^j� c^° �afe`l °]fo]
gj^ ac fe`^j^l` `a {l Z ye `]^l^ ogl^l f` fl ]gjb `a l]a° `]^ ^Ü fl`^eo^ ac �afe`l fe
ù oajj^l� aebfew `a ^s^e` � Àl]a° few : Û� Ë ñ ÊÃ ¯ h^` ghae^ µeb `]^n ^� of^e`h�Z

�aj fel`geo^ ¯ h^` � k^ `]^ oae�{eo`fae ac Î feb^� ^eb^e` ^s^e`l � º » ½ ½ ½ » �B ° f`]: Û� Á Ë · Ê ½� caj ^go] Æ Å ÛÎË Z �aj hgjw^ Î `]^ �jakgkfhf`� : Û� Ë · >õB fl s^j� ln ghh
k{` eaeÉu^ja Z \]^ lgn ^ `]few ]g�� ^el fc � · �BÁx º� �Á geb : Û� Á Ë û Ê ½m caj ^go]



< Õ� Õ ¢Ð£ � � �Ñ¤@ � �Ñ� �£??Ñ [q
Æ Å ÛÎË k ^og{l^

: Û� Ë · B�
Áx º : Û� �Á Ë · B�

Áx º À[ ê : Û� Á ËÃ ø [ÊõB ½
� ^j^ °^ °^j^ gkh^ `a l]a° `]g` � Ç· � fel�f`^ ac f` k ^few ln ghh ÀY_Y´ ^s^e`Ã Z

\]^ ras tglu raogh r^nng ÀrrrÃ fl g �a°^jc{h `aah °]fo] fl {l^b `a l]a°
`]^ ^Ü fl`^eo^ ac jgj^ ¯ oan�a{eb ^s^e`l ^s^e °]^e `]^ kglfo oael`f`{`few ^s^e`l ¯� Á l ¯ gj^ b^� ^eb^e` ae ^go] a`]^j `a lan ^ ^Ü`^e` Z \]^ ha ogh h^nn g °gl µjl`
�jas^b geb g��hf^b k� pjb Aal geb ras tglu ÛmË Z �{j�jflfewh�¯ fe lan ^ ogl^l ¯ `]^
ras tglu raogh r^nng oge k ^ oaes^j`^b fe`a g �ah�ean fgh `fn ^ ghwajf`]n Z æ^
° fhh b flo{ll `]^l^ gl� ^o`l ac `]^ ha ogh h^nng fe `]^ e^Ü` o]g�`^j ¯ ]^j^ °^ wfs^
`]^ kglfo ÀeaeÉghwajf`]n foÃ s^jlfae Z

�{��al^ °^ gj^ wfs^e ^s^e`l � º » � ¼ » ½ ½ ½ » �B fe ge gjkf`jgj� �jakgkfhf`� l�go^ Z
pgo] ac `]^l^ ^s^e`l fl n{`{ghh� feb^� ^eb^e` ac ghh k{` g c^° a`]^j ^s^e`l Z daeÉ
lfb^j g bfwjg�] � · À¶ » ¿ Ã °]^j^ `]^j^ fl g s^j`^Ü ¹Á j^�j^l^e`few ^go] ^s^e` � Á
geb ge ^s^e` � Á fl n{`{ghh� feb^� ^eb^e` ac ghh `]^ ^s^e`l ¸�Â Ä ÀÆ » È Ã 7Å ¿ » Æ Ç· È ¾Z
\]fl bfwjg�] � fl oghh^b `]^ j´k ´dj´deb hY_k m Z \]^ ras tglu raogh r^nng fl Ì
�VWWR P V| VE �s´d ´Y_[ �_f ´� �´\ � º » � ¼ » ½ ½ ½ » �B ^´ ´l´d\f ²d _d _Y^²\Y_Yb k YX^�_^²[²\b fk_e´ _dj [´\ � · À¶ » ¿ Ã ^´ \m ´ eXYY´fk Xdj²dh j´k ´dj´deb hY_k m ³ �ckk Xf ´\m ´Y´ ´t ²f\ 5 Á Å ÛÊ » [Ë ` XY Æ Å ÛÎË fc em \m_\: Û� Á Ë û 5 Á ��Á �Â �I� À[ ê 5Â Ã »

\m ´d : Û�BÁx º� �Á Ë ø B�
Áx º À[ ê 5 Á Ã ½ À> Z>Ã

�IJJT Z æ^ �jas^ `]g` caj ge� � C ÛÎË °]^j^ Ä� Ä · Ï ; Î geb ge� Æ 7Å � ¯: �� Á Ä �Â I� � �Â � û 5 Á ½ À> ZqÃ
\]fl oge k ^ {l^b `a �jas^ `]^ h^nng k^og{l^: Û�BÁx º� �Á Ë · À[ ê : Û� ºËÃ L À[ ê : Û� ¼ Ä � �º ËÃ L ½ ½ ½ À[ ê : Û�B Ä �BõºÁx º � �Á ËÃ

ø B�
Áx º À[ ê 5 Á Ã ½

\a �jas^ `]^ l`g`^n ^e` ac À> ZqÃ °^ {l^ feb{o`fae Z y` ]ahbl caj Ï · Ê Z �a ¯ h^` {l
gll{n^ `]g` f` ]ahbl caj ghh Ï � ; Ï Z r^` � º · ¸È Å � Ä ÀÆ » È Ã Å ¿ ¾ geb h^` �¼ · � �º Z
�� `]^ b^µef`fae ac oaebf`faegh �jakgkfhf`� °^ ]gs^

: �� Á Ä �Â I� � �Â � · : �� Á � À�Â I��� �Â Ã Ä ��I�� � �� �: ��Â I��� �Â Ä ��I�� � �� � ½ À> ZvÃ
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\]^ e{n^jg`aj ac ^z{g`fae À> ZvÃ oge k^ ka{eb^b cjan gkas^ k� {lfew `]^ cgo`l
`]g` : Û� Á � �Â Ë û : Û� Á Ë geb � Á fl n{`{ghh� feb^� ^eb^e` ac `]^ l^` ac ^s^e`l
¸�� Ä ì Å �¼ ¾ Z \]{l ¯: �� Á � À�Â I� �� �Â Ã Ä ��I�� � �� � û : Û� Á Ä ��I�� � �� Ë · : Û� Á Ë û 5 Á ��Á �Â �I� À[ ê 5Â Ã ½

\a w^` g ha°^j ka{eb caj `]^ b^ean feg`aj ac À> ZvÃ h^` {l l{��al^ `]g` � º ·
¸È º » ½ ½ ½ » È � ¾Z Qa`^ `]g` `]^ b^ean feg`aj fl [ fc þ · Ê ¯ la gll{n ^ þ ñ Ê Z �feo^�¼ C � °^ {l^ `]^ feb{o`fae ]��a`]^lfl `a w^` `]^ ha°^j ka{eb gl cahha° l Ì: �� �Â � � L L L � � �Â � Ä ��I�� � �� �· À[ ê : Û�Â � Ä ��I�� � �� ËÃ L ½ ½ ½ L À[ ê : Û�Â � Ä � �Â � � L L L � � �Â �  � �� I�� � �� ËÃ

ø À[ ê 5Â � Ã À[ ê 5Â � Ã ½ ½ ½ À[ ê 5Â � Ã ø ��Á �Â �I� À[ ê 5Â Ã ½

\]fl �jas^l À> ZqÃ ¯ ]^eo^ ¯ oan�h^`few `]^ �jaac Z |
æ]fh^ g��h�few `]^ ha ogh h^nn g � º » � ¼ » ½ ½ ½ » �B gj^ oaelfb^j^b gl ^_j ^s^e`l ¯

²³´³¯ °^ °a{hb ea` hf�^ ge� ac `]^l^ ^s^e`l `a aoo{j Z \]^ ras tglu raogh r^nng fl
{l{ghh� g��hf^b fe `]^ cahha° few cajn Z
�JIJ~~RI� P V| VP ��baa ´\Y²e ���� �´\ � º » � ¼ » ½ ½ ½ » �B ^´ ´l´d\f ²d _d _Y^²\Y_Ybk YX^_^²[²\b fk_e´ n ²\m : Û� Á Ë û ã ` XY _[ [ Æ ³ �ckk Xf ´ \m _\ ´_em ´l´d\ � Á ²f ac\c_[ [b
²dj´k ´dj´d\ X` _[ [ ^c\ _\ a Xf\ Ú X\m ´Y ´l´d\f ³ ¡` {ã ÀÚí [Ã û [ \m ´d : Û�BÁx º� �Á Ë ñ Ê ³
�IJJT Z yc Ú · Ê `]^ j^l{h` fl aksfa{l ¯ la h^` Ú ñ Ê Z \]^ �jaac cahha° l k� g��h�few
r^nng > Zq Z[ gc`^j l^``few 5 Á · [7 ÀÚ í [Ã caj ghh Æ geb l]a° few `]g` caj ^go] ^s^e`� Á ¯ 5 Á ¢ �Á �Â �I� À[ ê 5Â Ã ø ã Z |
�an^`fn ^l `]^ oaebf`fae {ã ÀÚ í [Ã û [ fl j^�hgo^b k� vã Ú û [Z

 !£ ~.1¤% ¥%�-.'-(, ¦,%§¨./-'-%3
ijakgkfhfl`fo n ^`]abl cahha°^b k� b^jgeban fug`fae gj^ ac`^e {l^b `a `go�h^ ]gjb
�jakh^n l Z © l{ghh� `]^l^ �jakh^n l ]gs^ g oan�h^Ü oankfeg`ajfgh l`j{o`{j^ °]fo]
fl og�`{j^b aj nab^hh^b {lfew bf±^j^e` `^o]efz{^l hf�^ ogl`few `]^ �jakh^n l fe
`]^ cajn ac ÀeaeÃhfe^gj a�`fn fug`fae �jakh^n Z � c`^j ak`gfefew g lg`flcgo`aj�
cajn{hg`fae ac `]^ �jakh^n g` ]geb jgebane^ll fl fe`jab{o^b k� oaelfb^jfew
sgjfa{l �gjgn^`^jl gebªaj sgjfgkh^l ac `]^ n ab^h `a k ^ jgeban sgjfgkh^l Z \]{l ¯
`]^ ^s^e`l ac a{j fe`^j^l` ¯ `]al^ °]fo] oajj^l� aeb `a waab g��jaÜ fn g`^ lah{`fael ¯
gj^ ^Ü�j^ll^b fe `^jn l ac `]^l^ jgeban sgjfgkh^l Z � l °^ ]gs^ ghj^gb� l^^e fe `]^
�j^sfa{l l^o`fae ¯ `a l]a° `]^ ^Ü fl`^eo^ ac g jgj^ ^s^e` � ¯ °^ e^^b `a ]gs^ ge {�� ^j
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ka{eb ae `]^ �jakgkfhf`� ac kglfo ^s^e`l � Á Z �{o] {��^j ka{ebl ae �jakgkfhf`f^l
ac jgeban sgjfgkh^l aj ^s^e`l gj^ �ea°e gl `gfh fe^z{ghf`f^l aj hgjw^ b^sfg`fae
fe^z{ghf`f^l Z

� l `]^ egn^ f`l^hc l{ww^l`l ¯ `]^ `gfh fe^z{ghf`f^l ka{eb `]^ �jakgkfhf`� ac g
jgeban sgjfgkh^ b^sfg`few `aa cgj cjan f`l n ^ge Z � fs^e k^ha° gj^ lan ^ l{o]
fe^z{ghf`f^l °]fo] gj^ ac`^e {l^b fe gegh�lfew jgeban fu^b ghwajf`]n l geb b^jgeÉ
ban fug`fae Z æ^ k ^wfe ° f`] `]^ n al` kglfo _ gj�as fe^z{ghf`� °]fo] fl hg`^j {l^b
`a b^jfs^ n aj^ oan�h^Ü {��^j k a{ebl Z
�VWWR P V� VE �® _Yy Xl ¡d ´¯c_[²\b� ¡` 4 ²f _ Y_djXa l_Y²_^[´ _ffca ²dh dXd�d ´h _\²l´ l_[c ´f 5 Xd[bZ \m ´d ` XY _[ [ þ Å �
 Z

: Û4 ø þË û P Û4 Ë
þ ½

�IJJT Z x^µe^ g c{eo`fae M À5 Ã gl cahha° l Ì

M À5 Ã · 8[ fc 5 ø þ »
Ê a`]^j° fl^ ZQa`^ `]g` : Û4 ø þË · P ÛM À4 ÃË geb 57þ ø [ ø M À5 Ã caj ghh 5 Z \]^j^caj^

P ÛM À4 ÃË û P °4þ ± û P Û4 Ë
þ »

geb `]fl oan�h^`^l `]^ �jaac Z |Qa`fo^ `]g` _gj�as fe^z{ghf`� fl g s^j� w^e^jgh j^l{h` gll{n few `]g` `]^ jgeÉ
ban sgjfgkh^ 4 `g�^l �{l` eaeÉe^wg`fs^ sgh{^l Z yc °^ ]gs^ lan ^ naj^ fecajn g`fae
gka{` 4 `]^e °^ oge ak`gfe k ^``^j {�� ^j k a{ebl Z �aj fel`geo^ fc °^ �ea° `]^
n^ge � · P Û4 Ë geb sgjfgeo^ ² ¼ · P ÛÀ4 ê � Ã¼ Ë `]^e °^ oge g��h� d]^k�l]^s
fe^z{ghf`� °]fo] fl gl cahha° l
�VWWR P V� VP ��m ´^bfm ´l ¡d ´¯c_[²\b� ¡` 4 ^´ _ Y_djXa l_Y²_^[´ n ²\m a ´_d �_dj f\_dj_Yj j´l²_\²Xd ² �· í³² ¼� Z \m ´d ` XY _db þ Å �
 Z: ÛÄ4 ê � Ä ø þ² Ë û þ õ¼ ½ À> Z�Ã
�IJJT Z Qa`fo^ `]g` jgeban sgjfgkh^ ´ · À4 ê � Ã¼ ]gl ^Ü� ^o`g`fae ² ¼ geb: Û Ä4 ê � Ä ø þ² Ë · : Û´ ø Àþ² Ã¼ Ë Z �feo^ ´ `g�^l ae aeh� eaeÉe^wg`fs^ sgh{^l ¯ ae^
oge g��h� _gj�as fe^z{ghf`� geb �jas^ fe^z{ghf`� À> Z�Ã Z |

æ^ gj^ ea° j^gb� `a l`g`^ geb �jas^ n{o] l]gj� ^j geb s^j� {l^c{h �m ´Yd Xµ^Xcdjf ae �jakgkfhf`f^l ac hgjw^ b^sfg`fael Z \ fhh ea° °^ ]gs^ k ^^e oaeo^je^b
° f`] `gfh fe^z{ghf`f^l ac lfn �h^ jgeban sgjfgkh^l k{` {l{ghh�¯ caj lahs few g ]gjb
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�jakh^n ghwajf`]n foghh�¯ °^ e^^b hgjw^ b^sfg`fae fe^z{ghf`f^l caj naj^ oan�h^Ü
geb oan�a{eb jgeban sgjfgkh^l Z Qa° °^ ° fhh `j� `a ka{eb `]^ �jakgkfhf`f^l
ac hgjw^ b^s fg`fael ac l{n l ac feb^� ^eb^e` jgeban sgjfgkh^l Z \]^l^ ka{ebl gj^
]^gsfh� {l^b °]fh^ gegh�lfew sgjfa{l �jakgkfhfl`fo ghwajf`]n l aj gjw{n ^e`l Z r^`4 º » ½ ½ ½ »4B k ^ Î feb^�^eb^e` jgeban sgjfgkh^l ° f`]

4 Á · 8v Á ° f`] �jakgkfhf`� ã Á »
Ê ° f`] �jakgkfhf`� [ ê ã Á » À> Z�Ã

°]^j^ Ê ; ã Á ; [ geb v Á Å ÀÊ » [Ë caj ^go] Æ Å ÛÎË Z r^` 4 · wBÁx º 4 Á ° f`]� · P Û4 Ë · wBÁx º v Áã Á Z�aj g � ñ Ê ¯ °^ gj^ fe`^j^l`^b fe ka{ebfew : Û4 ñ À[ í � Ã� Ë cjan gkas^ Z \a
w^` waab {�� ^j ka{ebl °^ ° fhh g��h� _gj�as fe^z{ghf`� `a {à¶ ¯ä Å �
 ¯ fel`^gb
ac 4 Z � l g j^l{h` °^ ° fhh ]gs^ `]^ n an^e` w^e^jg`few c{eo`fae P Û{à¶ Ë ac 4 ae
`]^ jfw]` ]geb lfb^ Z \]^ gbsge`gw^ °^ w^` ]^j^ fl `]g` P Û{à¶ Ë · ¢BÁx º P Û{à¶· Ëk ^og{l^ 4 Á l gj^ feb^� ^eb^e` jgeban sgjfgkh^l Z æ^ `]^e lfn �hfc� ^go] P Û{à¶· Ëgeb o]aal^ ä la gl `a w^` `]^ l]gj� ^l` �allfkh^ {�� ^j k a{eb Z \]fl `^o]efz{^ oge
k^ g��hf^b fe a`]^j ogl^l `a a ¯ la fe `]g` l^el^ f` fl g w^e^jgh `aah `a w^` waab
{��^j ka{ebl Z
�VWWR P V� V| ��m ´Yd Xµ ^Xcdj� �´\ 4 º » ½ ½ ½ »4B ^´ Î ²dj´k ´dj´d\ Y_djXa l_Y²�_^[´f f_\²f` b ²dh �r ³¸� _dj [´\ 4 · wBÁx º 4 Á \m ´dZ ` XY � · P Û4 Ë _dj _db � ñ ÊZ

: Û4 ø � À[ í � ÃË ; � À� » � Ã · ¹ {º
À[ í � Ã �º
º� »¼ ½ À> ZóÃ

�IJJT Z �aj ä Å �
 ¯
: Û4 ø � À[ í � ÃË · : �{à¶ ø {à¼ �º
º� � û P Û{à¶ Ë{à¼ �º
º� » À> Z�Ã

°]^j^ `]^ fe^z{ghf`� cahha° l k� g��h�few _gj�as fe^z{ghf`�Z Qa° ¯ {lfew `]^
feb^� ^eb^eo^ ac `]^ jgeban sgjfgkh^l 4 Á °^ oge j^�hgo^ P Û{à¶ Ë k�

P Û{à¶ Ë · P ½ B�Áx º {à¶ ·¾ · B�
Áx º P Û{à¶· Ë À> ZmÃ

fe À> Z�Ã geb w^` Ì
: Û4 ø � À[ í � ÃË û ¢BÁx º P Û{à¶· Ë{à¼ �º
º� ½ À> Z[ÊÃ

�ooajbfew `a À> Z�Ã ¯ P Û{à¶ · Ë · ã Á{à¿· í [ ê ã Á û ã Á{à í [ ê ã Á ½ À> Z[[Ã
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�{kl`f`{`few `]fl fe À> Z[ÊÃ °^ ak`gfe

: Û4 ø � À[ í � ÃË û ¢BÁx º À[ í ã Á À{à ê [ÃÃ{à¼ �º
º� ½ À> Z[>Ã
�^``few À · ã Á À{à ê [Ã geb {lfew [ í À ; {Á j^l{h`l fe

: Û4 ø � À[ í � ÃË ; ¢BÁx º { �ß · �ÂÃõº��{à¼ �º
º�· { �Ä Å·Æ � ß · �ÂÃõº��{à¼ �º
º�· {¼ �ÂÃõº�{à¼ �º
º� ½
Qa`fo^ `]g` `]^ jfw]` ]geb lfb^ fl n fefn{n caj ä · he À[ í � Ã geb `]g` n fefn{n
fl � À� » � Ã Z \]fl �jas^l `]^ h^nng Z |
�a ea° °^ ]gs^ g waab {�� ^j ka{eb fe `]^ cajn ac d]^jea± ka{eb k{` `]fl
ka{eb � À� » � Ã fl g kf` feoaes^ef^e` `a ]gebh^ Z \]{l ¯ caj a{j oaes^ef^eo^ geb
caj `]^ lg�^ ac lfn�hfc� few `]^ gegh�l^l g��^gjfew hg`^j ¯ °^ wfs^ `]^ cahha° few
b^µef`fae geb `]^ l{kl^z{^e` oajahhgj�Z
UVUGNHNJG P V� V� WXY _db � ñ Ê _dj ã Å ÀÊ » [Ã Z � · ç À� » ã Ã ñ Ê ²f \m ´ fa _[ [´f\l_[c ´ X` � f_\²f` b ²dh � À� » � Ã û ã ³
�JIJ~~RI� P V� VO WXY � ñ Ê _dj ã Å ÀÊ » [Ã Z \m ´Y´ ´t ²f\f � · ç À� » ã Ã ñ Ê fc em\m_\ � À� » ç À� » ã ÃÃ û ã _dj

ç À� » ã Ã · ÇÈÈÉÈÈÊ
� �Ë ��� ß  �¼ 
 ²̀ � ø ��� ß  �¼ Ì
� � ��� ß  �¼ ��� ���� �ß  ��Í¼ � 
 X\m ´Yn ²f ´ ³

�wgfe j^oghh `]g` `]^ �^� `a w^``few `fw]` {�� ^j ka{ebl caj �jakgkfhf`f^l ac
hgjw^ b^sfg`fael ac 4 · wBÁx º 4 Á fl `a w^` waab {�� ^j ka{ebl ae `]^ n an ^e`
w^e^jg`few c{eo`fae P Û{à¶ Ë ¯ °]^j^ ä Å �
 Z Qa`^ `]g` ^go] 4 Á fl g kfegj� jgeban
sgjfgkh^ geb

{à¶ · ÎGÂ xi Àä4 ÃÂ
È Ï ½

Qa° ¯ gll{n few v Á · [ caj ghh Æ fe À> Z�Ã ¯ h^` {l l^^ °]g` ]g��^el `a 4 ¼ Z

4 ¼ · À BGÁx º 4 Á Ã¼ · BGÁx º 4 ¼Á í GºÐÁÐÂ ÐB 4 Á4 Â · BGÁx º 4 Á í GºÐÁÐÂ ÐB 4 Á4 Â ½
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�e^ oge ghla s^jfc� °]g` ]g��^el `a 4 Â caj È ø q Z y` fl ea` ]gjb `a l^^ `]g` {à¶oge k^ ^Ü�j^ll^b lfn�h� gl

{à¶ · BG�xi Ñ� �� À4 º » ½ ½ ½ »4B Ã »

°]^j^ caj ì · Ê » [» ½ ½ ½ » Î ¯ Ñ� Å �
 ¯�� À4 º » ½ ½ ½ »4B Ã · GºÐÁ �ÒÁ� Ò ÓÓÓÒÁÔ ÐB 4 Á�4 Á� L L L4 ÁÔ »

geb �i À4 º » ½ ½ ½ »4B Ã · [Z � hla ¯ lfeo^ 4 Á l gj^ feb^� ^eb^e`P Û�� À4 º » ½ ½ ½ »4B ÃË · GºÐÁ �ÒÁ� Ò ÓÓÓÒÁÔ ÐB ã Á �ã Á� L L Lã ÁÔ
caj ghh ì Å ÛÎË geb `]^j^caj^ `]^ nan ^e` w^e^jg`few c{eo`fae oge k ^ ^Ü�j^ll^b gl

P �{à¶ � · BG�xi Ñ� �� Àã º » ½ ½ ½ » ã B Ã ½ À> Z[qÃ

\]{l ¯ fe `]^ ogl^ ac Êª[¯ feb^� ^eb^e` jgeban sgjfgkh^l f` n g�^l l^el^ `a µeb
{��^j ka{ebl caj `]^ hfe^gj oankfeg`fael wB�xi Ñ� �� Àã º » ½ ½ ½ » ã B Ã `a ka{eb P Û{à¶ Ëcjan gkas^ Z �{` ¯ ° f`] `]^ ]^h� ac `]^ cahha° few `°a cgo`l °^ oge w^` jfb ac P Û{à¶ Ë Z

[ Z \]^ ohgll ac c{eo`fael ¸wB�xi Ñ� �� À4 º » ½ ½ ½ »4B Ã ÄÑ º » ½ ½ ½ » ÑB Å �
 ¾ oae`gfel
`]^ ohgll ¸{à¶ Ä ä ñ Ê¾Z

> Z r^` � · � À[ í � Ã k ^ fe`^wjgh Z \]^e ¯ caj ge� eaeÉe^wg`fs^ fe`^w^j E û Î ¯4 · E fc geb aeh� fc BG�xi Ñ� �� À4 º » ½ ½ ½ »4B Ã · FGÁxi Ñ Á ¹EÆ» ½

\]^ l^oaeb �afe` fn�hf^l `]g`

: Û4 ø � Ë · : ½ BG�xi Ñ� �� À4 º » ½ ½ ½ »4B Ã ø ÕGÁxi Ñ Á ¹�Æ»¾
û P ÛwB�xi Ñ� �� À4 º » ½ ½ ½ »4B ÃËwÕÁxi Ñ Á ¹�Æ» Àk� _gj�as fe^z{ghf`� Ã

· wB�xi Ñ��� Àã º » ½ ½ ½ » ã B ÃwÕÁxi Ñ Á ¹�Æ» ½
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\]^ µjl` � afe` fn �hf^l `]g` ae n fefn fufew `]^ cjgo`fae ak`gfe^b gkas^ °^ oge
w^` k ^``^j {�� ^j k a{ebl caj : Û4 ø � À[ í � ÃË ¯ fe cgo` ¯ `]^l^ ka{ebl ° fhh ea` k ^
°ajl^ `]ge `]^ d]^jea± ka{eb � À� » � Ã Z

\]^l^ � ah�ean fghl ghla oan^ fe`a �hg� ^s^e °]^e `]^ jgeban sgjfgkh^l 4 Á l
lg`flc� À> Z�Ã Z �^caj^ l`g`few geb �jasfew `]^ n gfe j^l{h` Àr^nng > Zv ZóÃ °]fo] fl
ghla g hgjw^ b^s fg`fae fe^z{ghf`� Û>v ¯ >�Ë geb °]fo] ° fhh k ^ ac {l^ hg`^j ae ¯ h^` {l
l`g`^ g lfn �h^ r^nng Z
�VWWR P V� V� �ckk Xf ´ þ · Àþ º » ½ ½ ½ » þB Ã Å ÛÊ » [ËB Z � ø Ê _dj wBÁx º þÁ ø � ³ Öm ´dZ` XY _ dXd�d ´h _\²l´ ²d\´h ´Y ì û � Z

�� Àþ Ã · �� Àþ º » ½ ½ ½ » þB Ã ø ¹�ì» ½ À> Z[vÃ

�IJJT Z \]^ ogl^ wBÁx º þÁ ø � bfj^o`h� cahha° l cjan `]^ ogl^ wBÁx º þÁ · � ¯ la h^` {l�{l` �jas^ `]^ r^nng gll{n few `]^ hg`^j ogl^ Z �{��al^ �� Àþ Ã fl n fefn{n g` `]^
�afe` þ á Å ÛÊ » [ËB {eb^j `]^ oael`jgfe` wBÁx º þÁ · � Z y` oge k ^ �jas^b `]g` g` nal`
ae^ oan�ae^e` þ áÁ Å ÀÊ » [Ã Z \a l^^ `]fl gll{n^ `]g` þ áÁ » þ áÂ Å ÀÊ » [Ã geb `]g` ° Zh Za Zw Z
þ áÁ ; þ áÂ Z �^l^` þ áÁ Ì· þ áÁ ê ð geb þ áÂ Ì· þ áÂ í ð ¯ °]^j^ ð · n fe¸þ áÁ » [ ê þ áÂ ¾ Z �ksfa{lh��� Àþ á Ã b^oj^gl^l ¯ `]{l ¯ oae`jgbfo`few a{j gll{n�`fae `]g` caj `]^ ajfwfegh þ á ¯�� Àþ á Ã fl n fefn{n Z Qa° ¯ fc � fl fe`^wjgh `]^e þ áÁ Å ¸Ê » [¾ caj ghh Æ geb `]{l ¯�� Àþ á Ã · À Õ� Ã Z �`]^j° fl^ ¯ fc � fl ea` fe`^wjgh `]^e þ áÂ · � ê ×�Ø caj g È Å ÛÎË geb
þ áÁ Å ¸Ê » [¾ caj Æ Å ÛÎË ê ¸È ¾Z � hla

�� Àþ á Ã · ¹×�Øì » í À� ê ×�Ø Ã ¹ ×�Ø
ì ê [» ½

�� feb{o`fae ae ì f` oge k^ ^glfh� l]a°e `]g`

¹×�Øì » í À� ê ×�Ø Ã ¹ ×�Ø
ì ê [» ø ¹�ì» »

`]{l oan�h^`few `]^ �jaac Z |
æ^ gj^ ea° j^gb� caj `]^ cahha° few {l^c{h r^nng Z

�VWWR P V� V� �ÙrÚÛ��²� WXY _db � ñ Ê Z _db dXd�´ak \b ´l´d\ Ü _dj _db dXd�d ´h _\²l´ ²d\´h ´Y ì û� À[ í � Ã
: Û4 ø � À[ í � Ã Ä Ü Ë û Ý Û�� À4 º » ½ ½ ½ »4B Ã Ä Ü Ë¹� À[ í � Ã

ì » ½
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�²²� ¡` ì · ö��÷ Z \m ´d ` XY _db � ñ Ê

: Û4 ø � À[ í � ÃË û Ý Û�� À4 º » ½ ½ ½ »4B ÃË¹� À[ í � Ã
ì » û � À� » � Ã ½

�IJJT Z �²� �jan r^nng > Zv Z� °^ ]gs^ `]g` fc 4 · wBÁx º 4 Á ø � À[ í � Ã `]^e

�� À4 º » ½ ½ ½ »4B Ã ø ¹� À[ í � Ã
ì » ½

\]fl ]ahbl fel�f`^ ac `]^ a oo{j^eo^ ac ge� eaeÉ^n�`� ^s^e` Ü Z \]{l ¯ k� g��h�few
_gj�as fe^z{ghf`� °^ w^` `]^ b^lfj^b j^l{h` Ì

: Û4 ø � À[ í � Ã Ä Ü Ë · : °�� À4 º » ½ ½ ½ »4B Ã ø ¹� À[ í � Ã
ì » Ä Ü±

û P Û�� À4 º » ½ ½ ½ »4B Ã Ä Ü Ë¹� À[ í � Ã
ì » ½

�²²� Qa`^ `]g` 4 Á l gj^ feb^� ^eb^e` ¯ laP Û�� À4 º » ½ ½ ½ »4B ÃË · �� Àv ºã º » ½ ½ ½ » vBã B Ã ½
�feo^ Àv ºã º » ½ ½ ½ » vBã B Ã Å �B geb wBÁx º v Áã Á · � ¯ f` oge k^ l]a°e `]g`

�� Àv ºã º » ½ ½ ½ » vBã B Ã û �� Àþ º » ½ ½ ½ » þB Ã · ¹Îì» ��
Î 
� »

°]^j^ þ º · L L L · þB · ¼B Z �{j`]^j f` fl ea` ]gjb `a l^^ Û>vË `]g` caj ì · ö��÷
geb caj ge� � ñ Ê ¯

¹Îì» Þ¼B ß�¹� À[ í � Ã
ì » û � À� » � Ã ½

|
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} !" ¦,'1()¨S'-(,
\]^ ras tglu raogh r^nng fl g �a°^jc{h lf^s^ n ^`]ab `]g` oge k^ {l^b `a �jas^
`]^ ^Ü fl`^eo^ ac o^j`gfe ^s^e`l Àl^^ �^o`fae > ZqÃ Z �e `]^ a`]^j ]geb ¯ gh`]a{w] `]^
ha ogh h^nn g l]a° l `]^ ^Ü fl`^eo^ ac g o^j`gfe jgj^ ^s^e` ¯ f` �jas fb^l {l ea gel°^j
`a `]^ z{^l`fae Ì ]a° `a µeb g �afe` oajj^l�aebfew `a l{o] ge ^s^e` fe `]^ ]{w^
�jakgkfhf`� l�go^ ° f`]a{` ^Ügn fefew ghh � afe`l ac `]fl l�go^ç © l{ghh�¯ `]^ lgn�h^
l�go^ fl Àl{kÉÃ^Ü�ae^e`fgh fe lfu^ geb ^Ügn fefew ^s^e g oael`ge` l{kÉ�aj`fae ac
`]fl l�go^ j^z{fj^l g ha` ac `fn ^ Z ye a`]^j °ajbl ¯ ^s^e gc`^j l]a° few `]^ ^Ü fl`^eo^
ac ge ^s^e` ° f`] `]^ ]^h� ac `]^ ras tglu raogh r^nng ¯ °^ w^` ea oh{^ gka{` ]a°
`a µeb g �afe` oajj^l�aebfew `a a{j ^s^e` fe g` nal` �ah�ean fgh `fn ^ Z

ye [mm [ �^o� Û�Ë n gb^ `]^ µjl` kj^g�`]ja{w] Z �^ wgs^ `]^ µjl` ghwajf`]É
n fo s^jlfae ac `]^ ha ogh h^nng geb g��hf^b f` `a ak`gfe oael`j{o`fs^ j^l{h`l caj
`]^ k YXk ´Y\b è �jakh^n Z �^caj^ �jao^^bfew c{j`]^j °^ `g�^ g ln ghh b fwj^llfae
`a b^µe^ `]^ �ja� ^j`� � �jakh^n geb caj `]fl �{j� al^ °^ e^^b `]^ cahha° few
b^µef`fael Z
UVUGNHNJG | VE VE �´\ ¶ · ¸¹º » ½ ½ ½ » ¹B ¾ ^´ _ o d ²\´ f ´\ _dj [´\ ¿ · ¸¿ º » ½ ½ ½ » ¿� ¾^´ _ o d ²\´ f ´\ fc em \m_\ ` XY ´_em Æ Å Ûå Ë Z ¿Á é ¶ ³ ê f ´\ fbf\´a ç · À¶ » ¿ Ã ²fe_[ [´j _ ]��^jwjg�] ²̀q ³ ` XY ´_em Æ Å Ûå Ë Z ¿Á Ç· ë Z _djr ³ ì�Áx º¿ Á · ¶ ³í [´a ´d\f X` ¶ _dj ¿ _Y´ e_[ [´j l´Y\²e´f _dj �mbk ´Y� ´jh ´f X` \m ´ mbk ´Yh Y_k m Y´�fk ´e\²l´[b ³
UVUGNHNJG | VE VP ê mbk ´Yh Y_k m ç · À¶ » ¿ Ã ²f e_[ [´j ì �cd ²̀ XYa ²̀ Ä¿ Á Ä · ì ` XY
´_em Æ Å Ûå Ë ³
æ^ gj^ ea° j^gb� `a l`g`^ `]^ �ja� ^j`� � �jakh^n Z

>[



>> �ÐÑÒ ¢£Ó � Õ Ñ�¬ ÓÖ¢Ð? Ö� � � �Ñ¤@ � �Ñ� �£??Ñ
UVUGNHNJG | VE V| �î YXk ´Y\b è� ê mbk ´Yh Y_k m ç · À¶ » ¿ Ã m_f k YXk ´Y\b è ²̀ \m ´l´Y\²e´f X` ç e_d ^´ eX[XY´j n ²\m \n X eX[XYf fc em \m_\ d X ´jh ´ X` ç ²f a XdXemYX�a _\²e³
\]^ �ja� ^j`� � �jakh^n fl `a ^� of^e`h� µeb l{o] g >Éoahajfew Z æ^ bflo{ll �^o� �l
n ^`]ab ac ak`gfefew l{o] >Éoahajfewl fe �^o`fae q Z> Z

�^o� �l ghwajf`]n fo s^jlfae °gl �{` fe`a g lfn�h^j �jakgkfhfl`fo l^``few k�
� hae ÛvË Z _ahha� geb �^^b Û> [Ë wgs^ g w^e^jgh jgeban fu^b ghwajf`]n °]fo] l^^n l
`a og�`{j^ ghh g��hfog`fael ac �^o� �l ghwajf`]n Z \]fl jgeban fu^b ghwajf`]n oge k^
b^jgeban fu^b ¯ `]{l ¯ � f^hbfew g b^`^jn fefl`fo �ah�ean fgh `fn ^ ghwajf`]n fe n ge�
ogl^l feoh{bfew `]^ �ja� ^j`� � �jakh^n Z \]fl w^e^jgh ghwajf`]n fl b^lojfk ^b fe
�^o`fae q Zq Z _ahha� geb �^^b ghla ^Ü`^eb `]^fj ghwajf`]n fo s^jlfae ac `]^ ha ogh
h^nng `a `]^ �jakh^n ac oahajfew g wjg�] cj{wghh�¯ gn aew a`]^j �jakh^n l Z æ^
l°^js^ gwgfe `a b^µe^ cj{wgh wjg�] oahajfew Z

� f ²ak [´ h Y_k m � · À¶ » ¿ Ã fl ea`]few k{` g >É{efcajn ]��^jwjg�] Z � eX[XY²dh
ac `]^ s^j`fo^l ac � fl oghh^b k YXk ´Y fc ea `°a gb� go^e` s^j`fo^l Às^j`fo^l ]gsfew g
oannae ^bw^Ã w^` `]^ lgn ^ oahaj Z æ^ oge ea° b^µe^ cj{wgh wjg�] oahajfew Z
UVUGNHNJG | VE V� WXY _ k Xf ²\²l´ ²d\´h ´Y Ù Z _ k YXk ´Y l´Y\´t �eX[XY²dh X` _ f ²ak [´h Y_k m � · À¶ » ¿ Ã ²f e_[ [´j Ù �cj{wgh ²̀ ` XY ´_em l´Y\´t ¹ Å ¶ _dj eX[XY ï Z \m ´dca ^´Y X` l´Y\²e´f d ´²hm ^XY²dh ¹ _dj m_l ²dh eX[XY ï ²f _\ a Xf\ Ù ³Q g`{jghh�¯ `]^ fb^gh fl `a µeb g ÙÉcj{wgh wjg�] oahajfew ° f`] n fefn{n e{nk^j ac
oahajl Z

yel�f`^ ac `]^l^ fef`fgh kj^g�`]ja{w]l akl`goh^l l`fhh ^Ü fl`^b k^og{l^ `]^ ghwaÉ
jf`]n fo s^jlfae bfb ea` l^^n `a g��h� `a a`]^j QiÉ]gjb �jakh^n l hf�^ lahs few
fe`^w^j �jawjgn l ¯ ^`o Z �{` ¯ `]fl o]gew^b ° f`] `]^ g�� ^gjgeo^ ac g l^jf^l ac �gÉ
� ^jl Û>� ¯ >Ê ¯ [óË Z ye �^o`fae q Zv °^ b^lojfk ^ `]^ n gfe j^l{h` ac `]fl d]g�`^j fe
`]^ cajn ac ge g��hfog`fae ac `]^ ghwajf`]n fo s^jlfae ac ras tglu raogh r^nng `a
g ohgll ac fe`^w^j �jawjgn l Z \]fl g��hfog`fae fl fe `{je kgl^b ae `]^ g��hfog`fae
ac `]^ ghwajf`]n fo s^jlfae `a a ²d ²a_t ²d\´h ´Y k YXhY_af k� r^fw]`ae ¯ ^` gh Z Û[óË Z

} ! ð%Sñ ò3 ó /¤(1-'$R
æ^ l`gj` `]fl l^o`fae k� l`g`few `]^ µjl` g��hfog`fae ac ras tglu raogh r^nng fe
`]^ cajn ac g oajahhgj�Z
�JIJ~~RI� | VP VE �´\ ç · À¶ » ¿ Ã ^´ _ ì �cd ²̀ XYa mbk ´Yh Y_k m n ²\m Ä¶ Ä · Î _dj
Ä¿ Ä · å ³ ¡` ´l´Yb ´jh ´ ¿ Á Å ¿ ²d\´Yf ´e\f _\ a Xf\ >�õî X\m ´Y ´jh ´f ¿Â \m ´d ç m_fk YXk ´Y\b è ³
� IJJT Z �aj ^go] s^j`^Ü ¹ Å ¶ ¯ feb^� ^ebe^` ac a`]^j s^j`fo^l ¯ gllfwe f` `]^ oahaj
j^b ° f`] �jakgkfhf`� [7> geb kh{^ ° f`] �jakgkfhf`� [7> Z r^` � Á k ^ `]^ ^s^e` `]g`
^bw^ ¿ Á k ^oan ^l n aeao]jang`fo ¯ ²³´³¯ ^f`]^j ghh ì s^j`fo^l ac ¿ Á gj^ oahaj^b kh{^
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aj ghh ac `]^n gj^ oahaj^b j^b Z �aj ge� Æ Å Ûå Ë °^ ]gs^ : Û� Á Ë · ã · >ºõ� Z
daelfb^j `]^ b^� ^eb^eo� wjg�] ac `]^l^ ^s^e`l Z ï^j`fo^l Æ geb È gj^ gb� go^e` fe
`]^ b^� ^eb^eo� wjg�] fc geb aeh� fc ¿ Á geb ¿Â ]gs^ g` h^gl` ae^ s^j`^Ü fe oan É
nae Z \]{l ¯ `]^ n gÜfn{n b^�^eb^eo� gnaew ^s^e`l Ú · >�õî Z �feo^ vã Ú · [¯
f` fn �hf^l `]g` `]^j^ fl g >Éoahajfew ac s^j`fo^l ac ç l{o] `]g` ea ^bw^ ¿Á Å ¿ fl
naeao]jang`fo ¯ ²³´³Z : Û��Áx º� �Á Ë ñ Ê Z ye a`]^j °ajbl ¯ ç ]gl �ja� ^j`� � Z |Qa`fo^ `]g` dajahhgj� q Z> Z[ lg�l `]g` `]^ e{nk^j ac ^bw^l ¯ å ¯ oge k ^ gjkf`jgjfh�
hgjw^ oan�gj^b `a ì gl haew gl ea ^bw^ ac ç fe`^jl^o`l n aj^ `]ge >�õî a`]^j
^bw^l Z

\]^ n gfe j^l{h` ac `]fl l^o`fae fl Ìz�VJIVW | VP VP �´\ ç · À¶ » ¿ Ã ^´ _ ì �cd ²̀ XYa mbk ´Yh Y_k m n ²\m ö dX\ d ´e´f�f_Y²[b j²f\²de\ ´jh ´f ³ WXY ´_em ´jh ´ ¿ Á Å ¿ Z [´\ MÁ Ì ¿ Á N ¸þ» Ù¾ ^´ _ r�eX[XY²dhX` ¿Á ³ WXY ì ø > Z ²̀ ´l´Yb ¿Á ²d\´Yf ´e\f _\ a Xf\ >÷�
 º X\m ´Y ¿Â Å ¿ Z nm ´Y´Ñ · [7v� Z \m ´d _ r�eX[XY²dh M Ì ¶ N ¸þ» Ù¾ e_d ^´ ` Xcdj ²d ô Àö �ÞB éà Ã \²a ´ fc em\m_\ ` XY ´_em ´jh ´ ¿Á Z M Ä�· Ç· MÁ ³
\]^ ^z{ghf`� fe `]^ hgl` l^e`^eo^ ac `]^ `]^aj^n gkas^ n^gel `]^ >Éoahajfew ac
^go] ^bw^ ¿Á {eb^j M fl b f±^j^e` cjan f`l wfs^e Àaj ` XY^²jj´d Ã >Éoahajfew MÁ Z Qa`^
`]g` `]^ ^bw^l fe \]^aj^n q Z> Z> gj^ ea` e^o^llgjfh� bfl`feo` Z �a °^ oge ]gs^ `°a
oa�f^l ¿ Á � geb ¿Á� ac ^go] ^bw^ ¿ Á geb b^µe^ MÁ � Ì ¿ Á � N ¸þ ¾ Àoan�h^`^h� j^bÃ
geb MÁ� Ì ¿ Á� N ¸Ù¾ Àoan�h^`^h� kh{^Ã Z \]{l ¯ `]^ cahha° few j^l{h` ^glfh� cahha° l
cjan \]^aj^n q Z> Z> Z
�JIJ~~RI� | VP V| �´\ ç · À¶ » ¿ Ã ^´ _ ì �cd ²̀ XYa mbk ´Yh Y_k m n ²\m Ä¶ Ä · Î _dj
Ä¿ Ä · å ³ WXY ì ø > Z ²̀ ´l´Yb ¿Á ²d\´Yf ´e\f _\ a Xf\ >÷� X\m ´Y ¿Â Å ¿ Z nm ´Y´Ñ · [7v� Z \m ´d _ r�eX[XY²dh M Ì ¶ N ¸þ » Ù¾ e_d ^´ ` Xcdj ²d ô Àå �ÞB éà Ã \²a ´ fc em\m_\ d X ´jh ´ X` ç ²f a XdXemYXa _\²e³
\]fl fl `]^ ghwajf`]n fo s^jlfae ac dajahhgj� q Z> Z[Z

æ^ �j^l^e` `]^ �jaac ac \]^aj^n q Z> Z> fe `]^ cahha° few l^o`fae Z yn�aj`ge`
g{Ü fhfgj� j^l{h`l geb oaeo^�`l °]fo] go` gl fewj^bf^e`l fe `]^ �jaac ac `]fl n gfe
\]^aj^n gj^ wfs^e fe �^o`fae q Z> Z> Z
ø ùú ùû ü ýþÿ ������
æ^ l`gj` k� ea`few `]g` fc ö ; >� `]^e \]^aj^n q Z> Z> fl ea` e^^b^b k ^og{l^
g waab >Éoahajfew M Ì ¶ N ¸þ» Ù¾ oge k^ ca{eb {lfew `]^ n^`]ab ac oaebf`faegh
�jakgkfhf`f^l Àl^^ \]^aj^n q Z> ZóÃ Z �a f` oge k ^ gll{n^b `]g` ö ø >� Z � ll{n few
å `a k ^ ge fe`^w^j n{h`f�h^ ac ì ¯ b^µe^ å · � hw ö °]^j^ � ø [ fl g oael`ge` Z© lfew x^µef`fae q Z� Z[Ê `]^ ^bw^l ac ç ¯ ¸¿ º » ½ ½ ½ » ¿� ¾ oge k^ wja{�^b fe bfl� afe`
À� » �ÃÉ`j^^l ac lfu^ å 7ì ¯ °]^j^ lfu^ n ^gel `]^ e{nk^j ac ^bw^l ac ç Z \]^ ^bw^l
ac ^go] À� » �ÃÉ`j^^ ¯ ¸¿ º » ½ ½ ½ » ¿� Í� ¾¯ gj^ `]^e {ef`^b fe`a ae^ ^²h l^` ²³´³¯ °^ l^`

	 Â · ì�Í�Áx º ¿ Á geb 
Â · ì�Í�Áx º MÁ »
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°]^j^ 
Â Ì 	 Â N ¸þ » Ù¾ Z r^` � · ¸	 º »	 ¼ » ½ ½ ½ ¾ k ^ `]^ cgn fh� ac kfw l^`l oajj^É
l�aebfew `a À� » �ÃÉ`j^^l ac lfu^ å 7ì Z æ^ ghla n g�^ g ln ghh oaeo^llfae geb ghha°
Ä¿Á Ä ø ì À· � ì caj g oael`ge` � ñ [Ã caj ghh Æ Å Ûö Ë Z

�^caj^ �ja o^^bfew c{j`]^j h^` {l a{`hfe^ �^o� �l fb^g Ì ���h� \]^aj^n q Z� Zó `a
`]^ cgn fh� ac kfw l^`l � geb oahaj � C ¶ fe ö �ÞB éà `fn ^ Z �{` ¯ °]fh^ bafew la fc
°^ ^eoa{e`^j ge ^bw^ ¿ Á ° f`] Ä¿ Á � �Â Ä · �¼ geb l`fhh 
 Ä�·
�� · MÁ Ä�� ¯ °]^j^ �Â C �
fl `]^ l^` ac s^j`fo^l fe � oahaj^b la cgj ¯ `]^e °^ oghh ¿ Á j_�h ´YXcf geb ba ea`
oaelfb^j f`l {eoahaj^b s^j`fo^l caj oahajfew Z \]fl wfs^l {l g �gj`fgh oahajfew 
 ° f`]� · ¸¹ Å ¶ Ä
 À¹ Ã · þ aj 
 À¹ Ã · Ù¾ geb ¶ � · ¶ ê � ¯ `]^ l^` ac {eoahaj^b s^j`fo^l Z
� hla ¯ caj ^go] ¿ Á Å ¿ ° f`] 
 Ä�·
� · MÁ Ä� ¯ Ä¿ Á � � Ä û �¼ Z \]fl n ^gel ^go] ^bw^ ac
`]^ e^° ]��^jwjg�] ç � · À¶ � » ¿ � Ã ¯ °]^j^ ¿ � · ¸¿Á � ¶ � Ä 
 Ä�·
� · MÁ Ä� ¾¯ ]gl g`
h^gl` ì7� s^j`fo^l geb f` oge k^ l]a°e `]g` ç � kj^g�l {� fe`a ln ghh oan�ae^e`l
ac lfu^ Àe{nk^j ac s^j`fo^lÃ g` n al` Àhw ö Ã¼ Z �wgfe g��h�few g lfn fhgj �ja o^b{j^
`a ç � °^ w^` ç �� ° f`] s^j� ln ghh b fl� afe` oan�ae^e`l ac lfu^ g` n al` hw ö Z \]^
�gj`fgh �Éoahajfew ak`gfe^b la cgj ]gl `]^ cahha° few o]gjgo`^jfl`fol Z

[Z �an ^ ^bw^l ac ç gj^ ghj^gb� eaeÉn aeao]jang`fo la `]^l^ ^bw^l gj^ h^c`
a{` Z

� Z �an ^ ^bw^l ac ç gj^ l`fhh n aeao]jan g`fo Z \]^ l`fhh {eoahaj^b s^j`fo^l
k ^haewfew `a `]^l^ ^bw^l gj^ oae`gfe^b fe ^bw^l ac ç �� Z

�feo^ ç �� fl b^oan�al^b fe`a bfl� afe` oan�ae^e`l ° f`] ^go] oan�ae^e` oae`gfefew
g` nal` hw ö s^j`fo^l ¯ ghh �Éoahajfewl ac g oan�ae^e` oge k ^ ^Ü]g{l`fs^h� `jf^b
a{` fe g` n al` � �� � · ö `fn ^ Z �ksfa{lh� `]^ e{nk^j ac oan�ae^e`l fl g` nal`ö ¯ la ghh oan�ae^e`l oge k^ �Éoahaj^b fe g` n al` ö ¼ `fn ^ l{o] `]g` ea ^bw^ ac
ç �� fl n aeao]jan g`fo ZQa° °^ g��h� \]^aj^n q Z� Zó `a � ° f`] E · �¼ Z �{` fe ajb^j `a g��h� `]fl
`]^aj^n `]^ cahha° few fe^z{ghf`� l]a{hb ]ahb

Ä� Ä ; ��Í¼ · ö � Í¼ ½ Àq Z[Ã
�a ea° `]^ gfn fl `a ka{eb Ä� Ä cjan gkas^ geb fn�al^ `]^ oaebf`fae `]g` `]fl
{��^j k a{eb fl g` nal` ö � Í¼ Z �aj `]fl �{j� al^ h^` Ý k ^ g µÜ^b `j^^ ae å 7ì
s^j`fo^l Z r^`

�� · ¸	 Å � Ä `]^ oajj^l� aebfew À� » �ÃÉ`j^^ ac 	 fl flanaj�]fo `a Ý ¾ ½ Àq Z�Ã
r^` Ú Àû �÷�
 ºÃ k ^ `]^ n gÜfn{n s^j`^Ü b^wj^^ ac `]^ b^� ^eb^eo� wjg�] ac ç Z
�� x^µef`fae q Z� Z[Ê f` fl oh^gj `]g` ^s^j� s^j`^Ü Àaj ^bw^ ac ç Ã fe g À� » �ÃÉ`j^^
]gl g` nal` Ú� e^fw]kajl geb `]{l

Ä�� Ä û ö ÀÚ� Ã �Ô õº ; ö �� �÷�
� Í� � · ö º
�÷�
�� Í� ½ Àq ZqÃ
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�{j`]^jn aj^ ¯ `]^ e{nk^j ac eaeÉflan aj�]fo `j^^l ae å 7ì s^j`fo^l fl g` nal`
v�Í� ¯ la

Ä� Ä · v�Í� Ä�� Ä ; ö º
�÷�
�� Í� ½ Àq ZvÃ
� feghh�¯ fe ajb^j `a g��h� \]^aj^n q Z� Zó `a � °^ e^^b `]g`

[ í �Ñ� í ��
ì û �� » Àq Z�Ã

la `]g` Àq Z[Ã fl lg`flµ^b Z
� l n^e`fae^b k^caj^ ¯ gc`^j g��h�few \]^aj^n q Z� Zó `a � caj `]^ µjl` `fn ^ geb

`g�few ogj^ ac j_�h ´YXcf ^bw^l °^ ak`gfe g �gj`fgh oahajfew 
 ac � C ¶ Z dghh
¶ � · ¶ ê � `]^ l^` ac {eoahaj^b s^j`fo^l Z \]fl �gj`fgh oahajfew lg`flµ^l Ì

Í caj ^s^j� 	 Å �
Ä	 � � Ä ø å� ·� 
 Ä�
� Ç· 
� Ä� » À� ��Ã

Í ��� �����  !"#���$% � #� ¿Á

 Ä�
�· · MÁ Ä� !" Ä� � ¿Á Ä · öì� ÷ » À� �óÃ

!" 
Í ��� ����� [´ff j_�h ´YXcf � #� ¿Â
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g eZcX
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