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v*EF Ū2̄�\. !8'98:"5 ;z ^sÈ. *LO2\.!;'+«&b89:3+ E !I/+ ,7GH&)0*@a&b PG?*Q&b54=‚4 O j*EK8Z !$ù(&£&b!(q.  
q.&;:n&J?=\.&b,$+'?3;i'57'g(s#@%&'g(=(Y3=/%&'gHIWk%&'E'.9I%&'J(Y30E#%&'p2˜&',-'J(W)%&'K#b%&&£&bq%.

www.SID.ir


www.SID.ir

Arch
ive

 of
 SID

C7WA,$!*&<$vH(,$=64.$6.$u9BR,$VXY     ..."    o}  

l$

cC )0.Vz 0*F/V` :n; =\.?bJ jV¥@4 &2+?/)0.Vz&*41 0*F/V` 0/ v*EF&*41&;>H CV8; O 0PX1b Z. 
O/ u@Kk p].; I,nG‡ )=a =-.: tV- )0.Vz O CG5EK ˆç2E>F tV- )0.Vz 0/ §278 /?= &j.2¡*'- O 0/ 

†CO §VL Å„-&;8 b)=a O œnGG2 ‡Ia j.0Vz jw LG^2 O 82<2C; j.2¡*- .0 0/ Q; &cE'a./ &̂u'C. 
.?J u@Kk ‡8*a O/ }žH .=X Z. 54 uC. cF ‡`./ ?=I?2+ 0.2k ˆ=-0./ vw &c'H&&cpG'CO O/ &c'\V\ &c'F 

‡`./ ?=I?2+ cE`*C&;8 b=-Va cH&0VT c-*<.=X cH 24 ?e Z. .?J O/ C0G)= O ?e ‡Ia Z. j.0Vz .0 cH 
/VXO&;8 ˆ/0Ow cH ^0*3W /?b2+ -*8Z; cF vw 0/ c\V\ p`./; 2X?j* QG.=&;8 b=>F ?e ‡Ia &j.0V'z &c'H 
/VXO&;8 w?= O *H 2X?j* vw 0/ c\V\ X0*`;b ‡Ia /?2+ j.0Vz I,nG‡&;8 ˆ/Va ¡OGch CG5EK ç2E>F 

-GP .=4?u vO*>E8 vw cH ‡`./ .?J O/ c\V\ ˆuC. •*C. 0*F CG5EK *41 ç2E>F b)0.Vz 0/?uz* vw Z. 
?e /O0O1 O ç*:E-. jw cH ?I; Z. O/ &'XO2`; &̂u'C. &c'H &̂ 0*'3W /?&b2'+ vw Z. 2T&'?Ž /O0O1 /0.O 

CG5EK ç2E>F )0.Vz )=a O *H A@nGn.=;b cH ^0V] vO*>E8 ?* EHV-; cH jO0/ ?&'I; Z. O/ &c'\V\ &‡'`./ 
;8 /Va O ˜Q Z. C0Gj= cH u@Kk tV- b)0.Vz ?&'I; Z. O/ &‡I'a &/0V'8 &2'6- .0 0/ &)0.V'z &c'H &/V'XO&
;8 ˆ/0Ow .?J CG5EK ç2E>F&;8 *H?uK jO0/ c6hM8&&1.0O/ Z. /?= &9/2'8 &cE`*'C &/V'a &*'n Z.0 œn&'GG2 

‡Ia .?J )0.Vz&*4 2H 9/28 aVQG)= =-*@H O *H .?J 0*F 2H H.ƒXGu O Eh+a;&&*A-w)/OPz. ˆ/Va    
:n; =\.?J .2H1 ]VnGè )0.Vz&*41 b/V` u3K- cH&;>H CV8; O 0PX1 Z. aG)V&&1.&V'- &)2'AH &cE'KX 
ruC. O1 0/ c8=:8 b‹MH cC CG5EK ç2E>F .0 cH ç*3-/ N2a 2„Ež81 Z. .PX.1&&&*'A-w)/0Ow &bu'C. 
˜dC 0/ }žH 9O/ .?J v*H ˜Qi Z. }žH çO. cF ªVH28 cH )*+EC/&*41 -;&&;-Z@g./; bfuC. N2T 
0*AŠ )0.Vz O 2T?c: u`*C&&*A-w.0 jO=H 2F‰ YV- CG5EK ç2E>F N2a )/./ ˆuC. &*'H .&'?J &'aG)V &c'g.0.&
;8 j.Vn c-./.Zw .2H1 24 b)0.Vz ?I; Z. CG5EK&*41 ç2E>F .0 v*žE-. /2F O cH 0*F ˆuz2<  

0/ *:8?cK *H v*EF 0PX1 O EL;&;>H CV8; JH b2F*a …VnG^*M :n; &='\.?J 0/ &N2'a &/2'Ip@W O 
2T?c: u`*C )0.Vz *4 2„Ež8 O )*nVF ˆuC. O. cH 0*„E`. .PX.1 &)0.V'z &/V'` .0 &N2'a b)/./ O &)0*'H0/ 

Z2T 0*F )0.Vz ˜Q Z. /O0O vw cH CG&5E'K &c'H &̂ 0='- &'…VnG[ &4*'nVF;&)/./ &̂u'C. &)OB'W &2'H .&'?bJ 
‡Ia *41 v*EF -GP cHi £V„` 0/ *:8?cK *H v*EF 0PX1( &'KHG0* &)/*'C O &.='EH.;? O &='k*z &c'-V<24 

gPXG^* ˆuC. J@… .?cI> )/*hEC. j/2I- O1 Z. &DO2'L &0*'„E`.1 0/ &ç*I'a. &.2'H1 &N2'a &.P'X.1 
CG5EK&*41 b/V` 2H 9*AH.&&*A-w)/OPz. ˆuC. *H .?J bç*L C02H; N2T&*41 v*EF ;:n&J?=\. KHG0* &5'A8 

uC.r cF.2Š *H *:8?cK .?J N2T&*4 O c-V@-&*41 cH*,8 0/ jO2k bcEaƒ<&;8 j.Vn =-O0 O0 cH =a0 ?* O0 
cH çVz. ŒV\V>In1 .0 0/ j=@n 8BC.; /0V8 C02H; 0.2k ˆ/./

}2% TA*/D!#FU A#B6/: 8b>!R34K* 4-*A  
j*@4 0VT cF QG} Z. .?J cEh< b=a …VnG^*M ;:n&J?=\. cH ).2@4 O*„n?2 v*EF O. &['….O O V<&'?* -G&̂u'K 

www.SID.ir


www.SID.ir

Arch
ive

 of
 SID

lq$$$$"$$$$0X`(%7"$L$C&XY$5$aC7WA,$!*&<$4$b0D;($c16"<$C?D4PI$d$Q91"I$aefa$$ghi

lq

0/&.?J&b}žH&0/&Q;&jw&EK4G5&cF&*H&…VnG^*M&@InGp;&O&HGj*&^*I-&N2T&*4b&O&&'>¥@4GJ&&Z*'CZ*H1&
cC&=7H1&O*„n?2&bv*EF&cH&5Az&2EAH&Å\*�8&&v*'EF&&e'@F&&̂/V'a&0/&&u@'Kk&çO.&.&'?J&&b}'žH&&c'C&
CG5EK&ç2E>F&)0.Vz&cH&0VT&c-*<.=X&O&0/&u@Kk&=7H&/V`&)0.Vz&*4&N2a&)/./&;8&Vaˆ/  

€3h!7'N(1!#FU!.2(@B  
CG5EK&*41&ç2E>F&L.2T;&)=a&†CVn&;:n&J?=\.b&2:n?­*3&0.2In&j*@4&N2T&*41&0PX1&&̂u'C.&&2'4&&c'C&
CG5EK&Z.&?e&c\V\&\/*7n;&cH&9*-&8Gv.P!&I,nG‡&)=a&& =-.cF&0/&†CO&O&s*H1&&'?e&&c'6hM8&&Å'7I8&

�EK8G‡&Å„-&)=a&ˆuC.&.?J&c6hM8&0/&Z?2&24&D2T&8Gbv.P&cH&O/&c¥…VL&K:nG5&;8&ˆ/Va&?&'I;&
Z.&.?J&c¥…VL&*4&¡OGch&ç2E>F&-*8Z;&24&‡Ia&j.0Vz&.0&2H&)=AW&ˆ/0./&c¥…VL&/?2+&-GP&&*'H&&c'\V\&&1.
cH&tV-&)0.Vz&‡„E8&uC.&O&vw&)0.Vz&Z.&jw&8™nGJ&;8&ˆ/Va&0/&bc8./.&.?J&cC&CG5EK&&ç2'E>F&&c'H&&0V'T&

‡„h8&&2nN2a&)/./&;8&Vaˆ/  

1g):5h'3)<8'D()iJB$D?j(  
0/&CG5EK&ç2E>F&0O*>a&‡Iai&!f&0/&Z?2&24&u@C&8Gbv.P&O/&c¥…VL&0.2k&r/0./&?&'I;&&c¥'…VL&&1.

uC.&cF&0O*>a&‡`./&jw&0.2k&/0./&O&*8&jw&.0&c¥…VL&0O*>a&;8&8*-G5&O&/?2+1&c¥…VL&&1.uC.&&c'F&
vw&.0&cH&u@C&)0.Vz&.=4?u&;8&=>F&O&Z.&.?J&˜Q&*H&9*-&c¥…VL&&)0.V'z&&)='-.V`&&;'8&&̂/V'a&&c¥'…VL&

0O*>a&†CVn&çZ*-&eŠVF&2H&O01&8Gv.P&O&c¥…VL&)0.Vz&†CVn&çZ*-&º0PH&2n&2Q&;8&Vaˆ/  

M@<&1'4&(&!"#$%&NAO?P&Q%?;0&+R.;<&,S#&T$IU*

!ˆ&&v.PG8&)0*H0/&2E,GH&^*MG…Vn&1.2HcH&=?2+>Hj.2+?/&O&126-&o&bÅ&.P'X.&&)0.V'z&&*'41&&&v.P'G8&o0*'F/V`&b&Å'Çp¾:Á8&O&
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Z.V81&*H&Žz.&*H?=EK&O&chF&b‡H*:8&cH&‡`./&c¥…VL&­B8*F& F&ˆ/Va&˜dC&0/&Z?2&24&&D2'T&8&'Gbv.P&&c'\V\&
0*H?I;&.0&M\G5&;8&>FGr5&cH&c-V<&&1.cF&*AE-.1&24&c\V\&*n&s*H1&chF&u@C&‡H*:8&HG*?ˆ=&&  
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ç*L&2<.&cH&j.V>W&ç*–8&v.PG8&cH&u@C&“Š& F&b/Va&|-&*41&&)='-0.=A+-&&c'hF&&*'QG?J&&)='8w&O&0/&
E-Gc‚&chF&a&jV<Œ.O&;8&ˆ/Va&0/&D2T&‡H*:8&*H&s*H&JEz0&8Gbv.P&|-&*4&,FG)=&;8&&=-V'a&O&&c'hF&b&.0&
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cH&‡`./&chF&b&;8&0?/P&cF&cH&^0V]&:z.;&ˆuC.&.?J&u\*L&*n&c6M\&2Q&j=a&chF&b&c8./.&;8&?ˆ=H*&*H&
2Q&j=a&.?J&bchF&jZO&vw&‹W*H&jV<Œ.O&j=a&jw&cH&‡`./&c¥…VL&;8&&̂/V'a&.&'?J&&2'8.&-&'GP&&Å'XV8&

,FG)=&j=a&|-&*41&L3&O&L4&O&0/&E-Gc‚& F&j=a&8Gv.P&cH&u@C&uC.0&;8&ˆ//2<&ç*L&chF&a&cH&
u\*L&:z.;&)=8w0/&O&†CVn&c\V\&0*H?e&c&2Q&;8&ˆ/Va&çZ*-&u@C&“Š&-GP&)0.Vz&&‡'„E8&&c'H&&c¥'…VL&
u@C&“Š&.0&cH&0*F&;8&ˆ/Z.=-.&.?J&CG5EK&*n&-*8Z;&cF&Z.&26-&>z;&5\*C&=a*H&O&vw&/O0O1&cH&8&'Gv.P&
~�k&b/V,-&@4GJ&=-O0&.0&0.2In&=4.V`&ˆ/2F  

kFE5e$R  
!&ˆ.?J&CG5EK&bç2E>F&0*AŠ&j2k&QG}&Z.&;:n&J?=\.b&†CVn&0PX1&0/&L.2T;&)*+EC/&&*'41&&'-;&&&;'-Z&'@g./;&

f28¿Zi&H&c0*F&cEz2<&)=a&i&‡Iamf&O&;:n&J?=\.&N2T&/V`&.0&V8&cH&V8&Z.&O01&N2T&0PX1&dF;&)/2F&ˆuC.
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(. 0/ .?J CG5EK 8Gj.P  F j=a 8Gv.P cH çVT v*>T&&*'41 L2 O L4 &+E'KH; ˆ/0./ 0/ &~'k.O 
¡OGch .?J O/ v*>T cF cH c3\ §VL uH*‘ )=a&b=-. ç2E>F 8Gv.P O 7nGGJ 8Gj.P  F j=a jw &̂u'C. 

)OBW 2H O/ v*>T L2 O L4b O/ v*>T L1 0/ u@C “Š O O/ v*>T L3 0/ u@C buC.0 &c'hF .0 
cH *AE-.1 8Gv.P ‡„E8&;8 ˆ=>>F    

j*@4 0VT cF 0/ ‡Ia cžK- �`; )=4*,8&;8 b/Va ;:n&J?=\. .?J O/ v*>T .0 cH&&c'-V<&&1.&5'C0 
)/2F cF ?I; cH 8Gc-* chF O /?2+1 cH *AE-.1 chF cEKH )=a ˆuC. .?J aG)V JEKH v*>T&&*'4b &c'hF 

.0 Z. u\*L ç/*7n ”0*`&;8 =>F O&;@- =-.Vn uC0/ ˆ=a*H ).0 M]G[ jw uC. cF c�:- ç*„n. O/ v*>T 
cH chF u3K- cH 2�k chF cFi 0/ *EC.01 8Gv.P fuC. 2k?c> ˆ=a*H &c'H &̂ 0*'3W /?&2'+ O/ &v*'>T L1 
*H?= cH&c-V<&&1.Å„- =-Va cF =>-*8 ‡Iab *A>n ?I; Z. jw O/ /?)= ˆ/Va

$. 0/ Å„- c\V\&*41 0*H?e Z?2 8Gv.P *H?= cH .?J cEI- cXVn /V@- cF O.Z?c HGJ .&'?J &c'\V\&&*'4 O 
8Gv.P O.Zi?c z 0/ ‡Ia #( *H?= Z. O.Z?c D.2M-. 8Gv.P cH 24 D2T )o( HG2E, ˆ=a*H &u'pW .&'?J &2'8. 

jw uC. cF *H  F j=a 8Gv.P cH ?e bD2T O.Z?c c\V\ 0*H?I; cF &0.2'k &u'C. vw Z. 2T&'?Ž jw &c'H 
‡`./ chF D2T ‡H*:8 2H?b/P *H Žz. 2H.2H o-z&;8 &̂/V'a &J'?.Z.&O0 &.2'H1 2X&'?j* &'?JEz* vw 0/ &bc'\V\&

;8 *H?uK O.Z?c z º0PH&2n Z. O.Z?c o ˆ=a*H

M. :5h'3 <8'D( +Q# J$mX8n!  
•*C. 0*F CG5EK \2E>F; cF ;:n&J?=\. uMn j.V>W &è'„- &0*'AX2T 0/ &}H*'EF )/0Ow &‡I'ai lbf &j*'@4 

ŠGP1 uC. cF \O.GJ 0*H 0PX1 0/ )0.Vz&*41 çO. O 9O/ /V` )/*hEC. )/2F &̂u'C.( 0/ .&'?J CG&5E'K -&'GP 0/ 
Z?2 24 D2T 8Gbv.P O/ bc¥…VL ?I; &£V'„ž8 &è'„- &0*'AX2T O /?&2'+1 &£V'„ž8 &)0.V'z &cE`*'C&

;8 ˆ/Va 0/ 24 D2T 2H O01 /?)0.V HGJ O/ bc¥…VL ?e è„- &0*'AX2T &Å'„-&&;'8 &/V'a &c'F &c'7�k&&1.
/V@W1 0/ u,Q /V` ˆ/0./  

è„- *40*AX2T *H?= cH&c-V<&&1.0.2k +HG=-2 cF 2C&&*A-wcH D2T c¥…VL £V„ž8 /V` &='a*H O 
˜Q Z. 2Q bj=a cH ‡`./ jw jV<Œ.O =-Va O c@4 vw VEM81 &/V'` .0 &c'H &‡'`./ jw 2H?&̂='-P &'>Eh<; 
uC. cF è„- b*40*AX2T Z. «*M\ PF28 92X O ‡M8 0.2k JEz2< b0VM8 *H?= 0VT1 L.2T; =-Va cF 

@4Gc, 0/ u\*L :z.; 0.2k cEa./ b=>a*H 2+8 0/ -*8Z; cF vw ‡`./&&*A-wcH =L &*'A-;? &/V'` &='C2H O 

!.&&0*AX2T&è„-&)0*H0/&2E,GH&[G…Vn&1.2HcH&=?2+>Hj.2+?/&O&126-&o&b».PX. )0.Vz&*41 v.PG8&o0*F/V`&b&Å'Çp¾:Á8 O 
0*A¿X2¾T&è„-&bc?*Q2H v*EF K™#çb%& gœ(Wœ)%& ,- p2˜& gè(Y30E#%&«&b89:3+ E !I/+ ,7GH&&b&)0*@'a &54='‚4&b&PG?*'Q O 

j*EK8Z !$ù(&£&b!$#.
(.&10PX&bs'5736%&D3Wd',-'5-3W%&'</@%&'E'vh@%&'.(g'<(a%&&£&b$ùq&&O$ùù.
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cp]*zBH&cH&u\*L&:z.;&82H;&ˆ//2<  
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“Š&;8 ˆ/Va  

kFE5e$R  
!. 0/ N2a .?J b)0.Vz ;:n&J?=\. 0*Š/ )*3Ea. )=a O j*@< )/2F cF O/ &)0.V'z 0/ &-*'8Z; &¦ž',8 &c'H 
?e ‡Ia j.0Vz&;8 ˆ=>>F cH ^0*3W /?2+ O1 0V„n )/2F cF 0/ ?e c6M\ O/ )0.Vz cH ^0V] `Gc@ 

j.0Vz&;8 =>>F O =7H Z. uaƒ< -*8Z; b¦ž,8 54&j*8Z œnGG2 ‡Ia )/./ O 24 O/ cH &̂ 0V'] &u'`0/ 
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(. .2H1 .?/*‚ ‡Ia j.0Vz bu`0/ ;:n&J?=\. Z. ?e c6hM8 )2F&1. ‡Ia *H °.0VC&*41 0&'?P1 
O01 jw )/*hEC. )/2F buC. *8. 0/ N2T&*41 0PX1 c6hM8 .?/*‚&&&)='>>F&‡I'a &bu'`0/ &jV'¥@4 
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buC.0&k/G­*:&s*H1&kGè&0.2k&+HGˆ/2&*H&)/*hEC.&Z.&.?J&O/&çZ*-&b=>pH&0*H24&cF&8Gv.P&cH&E@C;&*@E8&'?‡&
b/Va&vw&Z.&2T?Ž&çZ*-&=>pH&j*@4&u@C&cH&‡`./&kGè&0?cEž&O&u\*L&`Gc@&&1..0&cH&&/V'XO&&;'8&ˆ/0Ow&

cH&.?J&b^0V]&vw&)0.V@4&0/&.2‚81&)0.Vz&3aGc&cH&`Gc@&/VXO&/0./&O&.?J&)0.Vz&­*@g./&j.0Vz&;8&&='>Fˆ&
‡Iai&!%f

  
M@<&1'g4&(&!"#$%&B.NB.HC&VI<&NAO?P&Q%?;0&V+*!Y&Z+.ce&,S#&T$IU*

.2‚81&)0.Vz&3aGc&cH&`Gc@&cF&Z.&2n2�k2Q?J&c\V\&cE`*C&b)=a&Z.&?e&D2T&&c'H&k&'Gè&&0VFƒ'8&0/&
s*H&O&Z.&D2T&/?2+&0/&tV-&)0.Vz&cH&O/&cMh]&27:8&‡„E8&;8&ˆ/Va&.2H1&.?/*‚&u\*L&u`0/&&b)0.V'z&
c\V\&&1.cF&cH&c¥…VL&)0.Vz&u@C&“Š&‡„E8&b)=a&‡`./&c\V\&)0.Vz&;8&1.&/Va&cF&&j.0V'z&jw&&3'aGc&

cH&`Gc@&ˆuC.&çVT&c\V\&9O/&*H?=&cH&c-V<&&1.=a*H&cF&Z.&c\V\&çO.&0.=:81&H&'GjO2&&̂='-PH&&2'H&O01&&2'C&
HGjO2&)/Z&c\V\&b9O/&c6hM8&)2F&1.&pIa;&*H&°.0VC&*4;?&0/&s*H1&jw&Å„-&;8&/Va&*n&-.0Vz;&3aGc&cH&

u`0/&.0&^0V]&ˆ=4/&c\V\&8VC;&cF&Z.&O/&c\V\&/?2+&0*H?e&2n&buC.&Z.&c¥…VL&&)0.V'z&&u@'C&&b“'Š&
/0.O&c\V\&9O/&)=a&O&0.=:81&Z.&2C&c\V\&9O/&HGjO2&;8&ˆ=-Z&*H&Å„-&c6hM8&&1.*H&=>Š&&çZ*'-&&'XO2`;&
2:n?­*3&/V@W1&2H&O01&2C&.?J&bc\V\&u\*L&j.0Vz&vVŠ&j*<VŠ&)0.Vz&cH&/VXO&;8&w?=ˆ&ç*Ia.i&!ùO&("f  
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M@<&13E4&(&!"#$%&B.NB.HC&VI<&o!-&V+*!Y&Z+.ce&(&h*+!Y&kA`J&R&i!e&h.j!e
Ž3T&Å\*�8&s*H&O&c¥-w&0/&}žH&CG5EK&ç2E>F&è„-&0*AX2T&)=8w&buC.&*H&`2ŠGj=&8Gv.P&&c'H&&2'4&

u@C&†CVn&è„-&b*40*AX2T&vw&cH&.2‚81&?I;&Z.&O/&u\*L&j.0Vz&E`0/;&O&&vV'Š&&-*'<VŠ;&&;'8&0&'?/P&O&
24&0*H&?I;&Z.&jw&O/&j.0Vz&;8&=>F&O&/?2+1&Z.&0*F&;8&ˆ=Ez.&u\*L&`Gc@&&1.j.0Vz&-&'GP&&c'F&&.2'‚81&jw&&c'H&

kGh;&‡„E8&uC.&cF&@4Gc,&†CVn&?I;&Z.&O/&çZ*-&=>pH&8Gv.P&2Q&;8&b/Va&cH&0VT&@g./;&j.0Vz&;8&ˆ=>F  

(M'<Å  
v*EF&K#b%&'W)%&(J'-,'p2˜&'Y30E#%&(J&\™nGè&;:n&J?=\.&=@M8&JH&bDO278&?&'I;&Z.&&v*'EF&&*'41&
5A8&0/&8ZGc>&5pW&M\.G‡&uC.&cF&0/&j2k&12‚4& 54/&cH&cEa0&2Mn?2&)=8w0/&&̂u'C.&.&'?J&&v*'EF&.0&
;8&j.Vn&c8./.&O/&v*EF&5A8&/?2+&.?J&bcEa0&;>7?&a%&(<&;>H&CV8;&JH&2F*a&&-*'C.2`;&&j2'ki&&&9V'C

12‚4f&O&5736%&'s(.'vh@%&'E'</@%&'5-3W%&'-,'gD3Wd'a%&(<&P7\.VH.&0PX1&j2ki&&&12'‚4&5',af&
uK-./r&*8.&*H&4*+-;&cH&Å\*�8&v*EF&)=4*,8&;8&/Va&cF&.VEM81&bjw&QGuz2,&CVKM8;&u3K-&&c'H&
v*EF&*41&QG}&Z.&/V`&cEa.=-&ˆuC.&cH&j.V>W&bç*–8&*H&C02H;&‹M38&)0.Vz&0/&.?J&cC&v*EF&¦ž,8&

;8&//2<&cF&N2T&*41&;:n&J?=\.&0/&8ZGc>&b)0.Vz&*n&=L&KHG0*&Z?/*1&cEz2<2H&Z.&&N2'T&&*'41&QG&',G>Gj*b&
Hc&£V„`&0PX1&ˆuC.&0/&8Gj*&N2T&*41&èpEž8&b)0.Vz&*a?=&*A>n&?e&?*&O/&&/0V'8&&'gPX;&.0&&j.V'EH&

Y.=H.&/V`&;:n&J?=\.&uK-./&O&k*H;&.PX.&O&N2T&*4&-*@4;&uC.&cF&0/&v*EF&*41&;>H&&'CV8;&O&&0P'X1&
)=8w&ˆuC.&EL;&;8&j.Vn&uh<&cF&N2T&*41&0PX1&0/&j2k&5,a&&2'‚41&&'KHG0*&QG¥&'G)=&&&2'nO&&c'E3\.&

/2H0*F1&&2nZ.&N2T&*41&;:n&J?=\.&0/&j2k&54/&2‚41&ˆuC.&v*EF&K#b%&'W)%&(J&&c'F&&5'4&&j*'8Z&&*'H&
2„W&˜-*K-0&0/&*QO0.&\™nGè&b)=a&cH&HV`;&j*,-&)=>4/&.?J&YV…V8&uC.&cF&0/&.?J&b)0O/&0/&e\*@8&
8BC.;&c-&*A>n&QGuz2,&CVKM8;&0/&5pW&^0V]&bcEz2+-&cIpH&9VpW&p:W;&O0&cH&çVz.&)/*A-&ˆuC.  
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E7/'$: =C>'Ž ; <VO2> ~#5 cA#Qu ~#(B x2fK* @1K*'< EV1pG TA*/D!#F(  
Z'[5! \]!.5!  

^ _6FUF̀ .Wab5!?L !235!c?L $ =d!%'DeF(5! $ f_g FT5" J=W =d!%!@E85! =h8=9FGiXj! _*'k4EM! F$ l_m'n$EM!  
$ UFo=5H_\ 'W A.XpqF0 ^ !q: _Z'[5! lr*@s!   

J=W 'B=GE9UAt XhC8Ek5! $ =:u Avw_0 %'BFt.Ex?y! qC5!z F.=pX" ) ?6RwE85!?L ?{'R|5! ?JR=W ?_Z'R[5! *2$M!?L ^ ?-'Rk(F]?L ?.RFUED5!?L. 
XhFW!2@F}5! $ :u X6FU}A< J=W _~F�E€! ÅE95!H=v F@X8ÅFG=5 9`I L‚'j! $E! J=W ƒhE9E„(FS &ƒhF;_]' ?…hRFGE>bAW ?JR=W ?†%'R‡?y $E! ?'RW &?ANF[R� 
lFT=5" A~C9EDXj! $ F@A: rhF[FwÊ J=W ‰'VŠ(5!?L …hE>@Å}FW ‹'oE5@FwEp?L @Ex&6?L ?‰ŒF.R5!?L $ ?=Q=qR: ?A<F%@RslAN ?!"='R> ?F\R=nA$ ?ANRX>.Ex 

A.FwˆEM! ^ y‚'0# $ ANX>.Ex X*F@xEM! F†%'‡ L‚'j! $ FZ=qAt O‚'j! J=W *F@xEM!?L Ej'_]Kç $E! EŽC9FY 9`H=N O‚'j! 2GSI èêE9 ?EhF[RFwED5! 
@EÅ5!&EhE9 $ &A‘A’ l'B(W ANa0='E> =“%$.F7=5 =êE9E€! ”AZ=qFG UFtHA\ 'W ) L‚'0•! J=W L‚'j! lNL;8(] WHAZ!b L‚'j! $ F@A: /rhF[FwÊ –6p 

ƒ3S!$ J=W FYŒF%H'B =>HN —Z@A[0X! ÅE5H—v $ NF0$1 ˜! =hBFt =ŽYF@5! —Z@[0X! /A.F‡™ A’pE! AN(W F%3Ê =hFt',! $ ^ 'B=ÅFYF$ J=W 
=hBFt K@X9A}5! /—š.F‡ 9`HN —\UÊ —-@V9FW $ ^ =N=GE9F]'DAW J=W =hBt 68Š;5!?L r“a‘F% rhFGF[|AW ^ ƒ1@UF̀ ?›=œ'Rˆ?y ^ ?ù@RS?y ?ÅFGR;AWH6?y 

ANX5@x X*@x j!HZ!b?L —-@;DFW ]LRE8w_(ž?L 8Fw_]HƒhFV ƒhY'Ÿ l=1@UF}9=5 !"='> EŽC9FY O‚'j! J=W \UED5!?L ?E*'RW ˜=! ?F3RS=!  ?FGRBE¡!ž?L 
=¢a[Fw0!F$ O‚'j! J=W Z@[0XM!?L [k5!_g 6=œ'j!?L $ J=W £aw5!_g !&l…'7 ?‹='R> FW?RHE6 ˜=! ?=hRFBE¡! ?.R‡XM!z/ ?EŽC9RF;F< ?O‚'Rj! ?JR=W 

F]@[0XM!ž?L .F‡M!&J?L Jk5 pHFv X*'GVF0 NE5 2GSI èHE6 ]LR=hp.V J=W l=NL;80 .EÅ5!&A¤ ˜=! T5" J=W =“a3=̀ lƒNAt$E!  
X*a$EM! ]LR=hFW!2@F}5' $ @: ‹E! E‹@kF< F¢¥ ¦6Xp §Z@[0X! J=W F.£sEM!&J?L —ù@FS $ ^ =N=ÅY$ rhFW!2@F̀ ?XhRE9ED|AW ?6E8RYEM!?L 

4H…'¨ &;g…! $E! X‹@kF< …hEx@;[FW fa.5'pH=v ]LRVHX© M&A~=9ED( $ ^ 'B=ÅY$ …'wF̀ rhE8=̂!$ >H'B F\E>.FG=5 j!HlFZ!b  
!"=! =¢F}E8F<%=! XhFW!2@F}5! $ —~C9EDAW —‘%'] ANX>.Ex @EÅ5!&X6 ˜=! _†%'€! J=W §š.F‡ ^ ?RE9`E!I ?ù@RE,!?L ?R]LRVHX© M è?XªR=9FG 
Aù@,! 2GSI &F.=UF£( A~C9EDXj! L‚'j'_] !"='> E*'W j!HAZ!b $ EŽC9;F< O‚'j! J=W =hF]@[0X! [k5!g?L 9`I =hB¡! ?«R¬5! ?X6RFU}F< 9`H?'RB 

F.Wab5! $ EfFg/AQ *FbF0 J=W _Z@[0XM! £w5!_g ˜=! ù@,!?L /O‚'j! AQêE9FU> ) ‹'WFb5!?L ?qRE5!z ?AQ'0%a3RÊ $ ?R]LR=N=œ+=GW=' ?=¢RF}E8<%=! 
XhFW!2@F}5! ¢F}E>F.E> F­.x _Z@[0XM! F~E9ED0'E> ˜=! =hFBE¡! .‡XM!  =G¬5!u ¢F[E9ED0! 5!H'B $ &X*® O‚'j! J=W _Z@[0XM! 6]'DXj!?L !qB=5 

!&…'7 2GSI èêE9 Aù@,! $ &F\=8F<. lEhFW!2@F}5! NA[–9EDFGE> ˜=! =hFBE¡! .‡XM!  T5q=5 $ Q=q: lNA<F%@As  
{'|5! ]LR=d'¬8Ek5' $ F@A: ‹E! &E6FU} ^ E>F.Exu j!HL_Z!b ‹'GD9S?L $ ^ ¦6Xp ƒhED9S rh¬8p =h¬8EkEp j!?RH‹!b?L ?…hREDC9F}AW ?R]LR=̄ +E| 

‡Hƒ°@ fFg C‹E! 'BE>.x qC5!z J=W =hBt =h>'S ù@,!?L/ r6=waGAW 5!HN ]LRƒh9;9L; ÅE5Hƒh8 V_]HX© C‹E! F­.Ex j!H_Z!b !"=! E‹'p 
E5'`H/…' ¢0'p Xh¬8k5! ‘!@W&Eh ¤X>XM!?L $ ¢CÅE±!!"=! A¤C9F}A< A~(t =h¬8k5! a~Ek0'E> ²HA\ 'W >H'B J=W ?L‚'Rj! ?JRk5 ?R=DF]u?':?'R(A: 
4u³‚ $ F@A: C‹E! GS=!H'(Ft' ˜=! L‚+GW=!?':/ 'Ua0E! &X‹@k F3(` 'B=œ!@GY=! $ @: M&X‹@k '¬5=! ]LRm'8<%='?L =­.EÅ5! qC5!z ^ 'B=GBt 

J=U> E!&FJ &Š~Fw( 5!H'B lO‚'j!  

!.&T&è„>\.&o‡].&ˆ0*AX2  
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.Å5!&A¤ ˜=! FT5" ‹E! E6FU}F< 9`I _Z@[0XM! £Fw5!g?L 6]'Dj!?L =hC8Ek9=5 $ @: Á =8Fi(Xj! …h[FwÊ Å5H…h8 …“a3FGUAW ˜! ?=hRBt 
T9< =hC8Ek5! …hÅC9;AW 9`H'B $ J=W .‡XM!  —Z@[0X! A.F‡™ rŽC9;AW 9`I .‡XM!  ]LRVHX© C‹E! µ‚'j! !"! ?EŽC9R;F< ˜! ?=hRB¡! 

5!HUž?L =dF@FGY!F$ XhC8Ek5! «C5! ) =hB¡! 5!H.;  F.Ft  9`H'B O‚'j! J=W =h[FwED5! «5! 9`I š.€!?L q5!z ) =hB¡! 5!H¶U/ 
dêE9FGW'E> $ 'B=œ+=GW'_] X6XD|F< XhC8Ek5! 5!H.;z AZ=qoFG> j!HE‹!b ˜! 'B=GBt $ &A¤C9}FG 'BX>.x ^ ?=­.Rx ?ù@R,!?L >H?A~R=9ED( 

²HA\ 'W >H'B ) ù@,!?L >HNA]=qo A~C9EDXj! ƒ°.�] ‹E! &E‹@k 'W NŠ[AwF< ?XhRC8Ek5! ?3Rˆ ?E6R}Ft ?Fù@R,! ?Q_%3RED] =5H?R9GUu $ 
&¬ÅF£FGI! lA~¬9Dj!

X©5'|5! ]LR=vw( %'BFt.Ex?y( $ @A: ‹E! &E‹@k F¢¥ ¦6Xp ƒ­.x J=W E>.xu j!H_Z!b Avw0 %'Bt.x?y ?—~RCpF.AW ?R9`I 
%@V=W?y $ NX>.x Am@ÅDj! N5 ·J=Y *'`?y ¸HX© Na0E! !E"=! êE9FGW! J=W L‚'j! 5!RAU=ŽC9; 9`HN J=W _Z@[0XM! 'UEp ?.R=pX" ) ?=NRt@5! 
*$EM!?L/ F~9ED0=! $ ]LR]+D0'LRN &A\=8F<. ŠJL;5! ]LRj'H_Z!b >HA~9ED( ˜! =hB¡! .‡XM!  $ &A~=kF;( O‚'W =vw0 ?%'RBFt.Ex?y$ ˜! 

ù@,!?L >HAQêE9U >HNA]qo A~C9EDXj! $ &A-$3 FT5" F-!1'W O‚'j! %'t&…' $ =Q=q: lNA<%@s  
rh¹'‡ =Q=qB=5 =hFW3EDXj!  

&=£F[(u JFU=5 F1!%E! F-'kS=! !q: j!H_Z!b ‹E! &F~¦pF. ^ N=9E8YE! …h[}t >H'B —šA3(A] —º'sF% V_]HX© Na0E! !"=! E*'W j!?RHAZ!b 
/¢E5'W F.FoE>  AšA3(A[5! ˜! 'B=>F.Ex l'BE9CDE|> $ SHX© F¢U=9F̀ Qq: E*@sM! $ /Fd%a.DF< mF.�F(9E> ^ pH8H=h ?6RUF̀?L =dM»! 

=hF[K<F.FGXj! 9`H'B $ =:u ‹'U;=̂?L.  
***  

A›;=D5! {'¬|5! J=W !Eq: _Z'[5! =>I =d!%!2@E85!  
$ >H=N rhF}F]%E! 'B(=W ˜$M! r“%!2@E> &A‘A’ 'B(=W X̄ +E¼ ƒd'0'¡@s ƒhˆK.E8FGAW ˜=! ?=̄ +RE¼ ?ƒd'RBFt F$ F‡H?rhRU ?F¢RVF< ?‹'oE5@RFs?L 

rhF4.E8(AW ^ .=œ'Y?L N=<'BFt F$ .x&A¤ FT5" ‹E! E6FU}F< …'n@FS ÅE5H…'8 F$ FšA.iF< ANE9E8YE! F$ F\F7F< ^ !Eq: š.E€!?L …hF[wÊ iE¼H…h( ?…“qR=‡™ 
F¢VF< ù%EM!?L F$ ^ 'B=ÅY$ rh[FwÊ .‡X!  XhFUEkVAW -'V=95!?L 2GFSI &!‘A’ ?JR=W ?ƒ“F.E>@R0 ^ ?=ŽRYF$ ?R[5!LR=hp. F$ &?X‹@Rk ?Xh[RFwED5! 
£Fw5!FgX“ …“‘%'] J=W [Ek5!gLl“ ›X¼ X6FU}F< E8AsH…hFV 3FG;AW&…“F. …“F.a}EDAW F$ 'BX̂A.iF< J=W 'B=ÅYF$ ]LR%3ED?L ?=h[RFwED5! ?[REk5!g=“ $ ?'BA}RF7F< 

>H'B …h]@9DW $ 'BAUFV9F< ›X¼ X6FU}F< E8AsH…hFV .‡X!  'BE9|=W F$ ':A.K}EDA< }DFGEp_g?'R: ?½‚!@RFY F$ ?'RBX̂A.iF< ^ ?'B=ÅRYF$ ?R]LR%3D?L ?=h[RFwED5! 
.£Aw5!  F$ 'BA}F7F< >H'B …hF]@9DFW E!&…'7 …hÊ@[ÅFW 9F̀I 'B=G‡X! ]LRFVHX© &X‹@k F]H'UBF( ?r6RE9F‡ &?R;—g ?F%3RÊ ?JRiE¼?y ?AvR=wF< ?‰ŒF.REp?L 
šF%F$?y. ›X¼ A~¦pF.F< E9F̀I =hF[FwED5! .£Aw5!  EhE¼+E¼ ]'0E!HF~ $E! …h}F]%E! $E! …h;UF‡ ]LR%!3DU?y 'W A%'GiF< =5HF†A.i ':O‚'W ?…'0'¡@Rs ?JR=UE> 

¾=n!@5!?L %a.EDXj!?L Na0E! !"=! F¤=9xX! O‚'j! =>I ù@E,!?L E*bF0 ^ ¦6Xp FJ=W FGF[FwED5!_ž F$ F†.F‡ ?FJR=W ?[REk5!Fg=“ ?F.RwE±!F$ ?R=>I ?E8RŠw5!HFGFVž??L 
E>HA‘A’ J=W F]H'UB_( F:HXhË F‡HƒhU F$ F‘.F] FJ=W ]'0EM!H_~ —d'0'oE5@Fs 'B=<a3=}_] $ F@A: .Ex&—¤ F$ =Q=q: lANA<F%@s  

!.&&JGH&;�`&cžK-&0/»;�œE? «&O»³p:8Å «ˆuC.&)=a&cEa.ƒ<&c�:-&=>Š
(.&ˆ0*AX2T&è„>\*H&o‡].
$.&ˆ0*AX2T&è„>\.&o‡].
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X“%!@85! 0'|5!HXh  
=Q=qBEp EfFg 'Ba0E! X*a3[FGF< …“%'GE> …h¡!@Fs $ …“%'< ‡H…hU $ .x&A¤ FT5" ‹E! E6FU}F< WH?…'R]!b ?JR=W FWH‘'?R&_~ ?L‚'Rj! ?«RC5! 

dF.=pX" =>I ›;=D5!?L *$EM!?L 9F̀I Fn@FSž?L $ F›AV9F< ^ _6E8YE! ¦6Xp ù@FS?y …']@[0X! $ FšA.iF< '¿F3FSE! $ X6A‡3F< F.F‡»! >H=N $ 
F‘K.F[A< ANFYŒF% ^ =ŽYF$ [5!LR=hEp. 'UEp a.FW.  

[(F<HÀ—N Š¤S =“%'[=}5! =>I B8FG5!H›?L J=W Á@Ê » AšA.iF< '¿F3FSE! $ X6A‡3F< >H=N llllF.F‡»!« J=k5 !q: MèAJ=k =>u 6FUF}5!?L 
=5H=hFY@[ =hF[FwÊ ‰'VA(5!?L JF̀ =­'Å}0=M! '¬5=! ‹E! E6U}F< FGF}Å=D5!ž?L FGE8=̂!@5!ž?L F$ A\F7F< …“3S!$ ^ ƒ“3=S!$ ?2›RX¼ ?FGFU=œ'RD5!ž  . $ 

A\F7F< …“3S!$ ^ ƒ“3S!$ F$ A›FV9F< ˆF.5!HEhED =>I ˆF.5!H=hD 2›X¼ iE|5!HEhF( ) iE|5!Hl=h( 2›X¼ ?X6RFU}F< ?EhRF}Å=D5! ?EhRFU=œ'D5! ˜=! ?=3RFSEM! 
Fn@E,!ž?L $ 'BAUFV9F< ]LR'B=G‡X' 2›X¼ X6FU}F< .‡XM!  [Ek5!FgE“ EhU=œ'D5! E!&…'7 ˜=! ù@E,!?L ?.RF‡»!?L F$ ?AùK.RE8A< ?'RBF[(Ft ?R]LR%3ED?L 
£Fw5!Fg=“ $ ED9F<H'B ]LR'B $ 'BAUFV9F< E9F̀I [Ek5!Fgl=“ !q: .Ex&rhED =>I 6UF}5!?L $ 'W F.=pX" …M$E! .Ex&rhD =>I 9}FG5!H›?L $ %A@FwFG5!?L 

a›X¼ A›AV9F< C6Xp ƒ“F3=S!$ =>u l'B=n@S '2U=UE> F%a.DF< A›E9}F< ANa0E! …“F%'< &Š~Aw j!HAZ!b =>I ù@E,!?L ?qRC5!z ?.R;F<z ?NAGF[RwÊ Á=! 
E€!H=hU E>HX*_® O‚'j! 'B(=W F$ …“%'< &Š~Aw =>I  ù@E,!?L qC5!z &.;z ˜=! =d'0'oE5@Fw5! $ F@A: AZ@9ÅEj! $ =Q=q: lANA<F%@s  

X“%!@85! XhE|=5'|5!  
‹'<F%!@E>?L ]'DFGAWLR‹'GE9?L $ –6Xp ƒ“3=S!$ 'UAB(=W A†A.iF< 'B(=W r“.FoF4 F$ F‡HrhU J=k5 FV_]HX© Na0E! !"=! F†F.F‡ J=W =Qq: =“F%!2@E85! 

r“.FoF4 ¢0'p F‡H'BAGU …hE5'¬ÅF] $ X“.FoF4 =“%!2@E85! =h9]'DXj! 'BE5 rhE5'2UF̀ $ !"=! F†F.F‡ 'B(=W F‡H?rhRFU ?¢RF0'p ?'BA<.FoRF4 ?…hR5'¬ÅF] F$ 
F‡HXhU =“%!2@E85! =h9]'DXj! 'BE5 lrh5'2UF̀ F$ .Ex&A¤ FT5" ‹E! E6FU}F< WH…']!b J=W Ej!H‘'&_~ «C5! ?dF.R=pX" $ ?F¢RVF< ?¦6RXp W?RH§Z!b 

—ù@FS F$ =>u FT5" ù@E,!?L ‹'[DE¼?L/ —~CpF.AW E9F̀I ¦6Xp ƒ3=S!$ 'UAB(=W rh[FwÊ F$ ?X“F3R=S!@5! ?r“qR‡™ ˜=! ?=“%!2@RE85! ?R5!H¶U F$ 
„F0Fg'BA< ˜=! 5!H.;  F$ >F%HXhED ˜$M! rhE8=ÅF}(AW rh9‡!1 =>I _0'|5!H=h $ >F%HXhED 0'|5!H=h rhE9=‡!1 =>I ˜$M! 'UEp F-a3DF< ?r“F‘_%'R] 
J=W 'B=ÅFYF$ —~CpF.AW E9F̀H'B E€!HXhFU 'UEp lF.=pX"   

F$ '2WE! X“.FoF�5! _BE>u r“F.Xp FJ=W ‰'VA(5!?L rhE>a@FoAW rhFW@V9FW J=W §~DE¼ >H'B 9F̀I ?›RE>?L ?=“%!@RE85! ?£RFw5!g=“ $ ?'RBA<F$%E" 
rhF�Fi[AW …'4'Â=! £Fsg…“ =5HF†A.i 'B(=W O‚'j! =“.Foa�5'Ep $ MÃ8I E9F̀HFT F¢ˆF$ 6UF}5!?L !"=! Fd1%E! ?E6RUF̀ ?F<F%!2@RE85!ž?L ?R=>u 
ù@S?y ƒ3S!$ F$ 'Ua0=! 'UBAG9F}Ft '(A: ^ Fn@FSž?L =5HE6AB; '¿A%Š@wF< $ =Q=q: lANA<%@s  

X“%!2@E85! XhF}_]!2.5!  
F‡HrhFU rhU=œ!1 F$ r“F.oF4 F$ r‹'oE5@Fs ^ 'B=ÅFYF$ &‹Ma3F[FG?L …“%'GE> &A‘A’ !q: $ &A‘A’ !q: $ .Ex&A¤ _6UF}5! ?FT5qR=5 ‹E! 
E6FU}F< WH…']!b 'UEp a.FW E6[Ê !q: Efg ANa0E! &X‹@k >H=N ‹']@[0X!?L ‹!.F‡™?L ‹'8=ÅF}(AW?L ˜=! =hBFt %@V=j!?L =5HE*_® 'UAB(=W ³‚'W l¢E5'W 

]LRFVHX© !"=! E*'W j!HAZ!b ˜=! =hBFt 5!HÄU a~Fs 'UA:A3SE! ^ \UÊ?y =>I =ŽFYF@5! F$ !"=! ?E*'RW ˜=! ?=hRBE¡! ?.R‡XM! / ?a~RFs 
A.F‡»! ^ FT5" \UED5!?L ]LRF}H(LRN F$ ^ =Q=q: =h5»! &b9?LA- X6UF̀ =̄ +E¼ ƒd'[wÊ rhF[CpF.AW –6Xp ?ƒ“F3R=S!$ ?R=>I ?.R‡XM! . ˜$M! 
r“Eq=‡™ J=W !Eq: ED5!\U?L qC5!z &Š~Aw >H=N ‹']@[0XM!?L $ «C5! ^ 'B=ÅYF$ r“Eq=‡™ J=W =3FSE! F]@[0X!u j!H_Z!b ?F1'RG}Xj!&J?L $ ?«RC5! 

^ 'B=ÅYF$ J=W >F%H=N=D F$ =Q=q: r“%!2@E> ÅE5HrhE8 F$ Q=q: l'BA<F%@s  
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.=X8E &$7 HJ$mo  
u`*C COGcp -;&&;-Z./g@; O )0*:-&*4 O Z. .?J 3kG‡ )*+EC/´&*4[ jV¥@4 )0.Vz&*4;? *H N2T&&*'4 O &‡I'a&&*'41 

ˆèpEž8  
O .2H1 c@4 N2T´&*4;?[ cF *8 0/ .?J v*H &'…VnG[&&;'8 &'4/Gb5 &çV']. \O.´&'G.µc1 &/V'XO /0./ &c'F Z. jw 
cp@X o=-.  
' och¾F O jw è„- 0*A¿X2¾T uC. cF 0/ ‡„z 9O/ Z. v*H çO. O 0/ u@Kk »uW*C Hw; )*8« Z. jw ?/* ˆ=a  
' o0O*>a O jw Z. HVŠ; b92- ?* Z. ?e c-.O=>4 ‡AXVH. e,` )=a cF Z. HGjO2 kG/O=-.2 )=a =a*H O &'?* Z. 

ŠGP1 3aGc cH jw cE`*C&;8 /Va *n 2H O01 vw 0O*>a ˆ/Va
' oÅÇp¾:Á8 O jw c\V\&&1.uC. Z. ˜8 cF =>-*8 vVŠ -*<VŠ; cF 2C jw =>pH &='a*H &)/V'H O .&'?J &V'„n?€2 
ˆuC. ˜Q -*8Z; cF D2T )*nVF 2n 0/ D2¡ O D2T 2n=>pH 0/ ”0*` µD2¡´ vw 0.2k )/./ &b/V'a vw Z. &D2'T 
µc\V\´ 2n=>pH Hc COGcp }I8 ?* s*H j=8w O´vw 2Q j/2F µÅp:8 vƒX&;8 /Va *n c\V\ &='>pH .0 &2'Q &='>F O Z. jw 

HGjO2 2H?ˆ/P .?cI> c@4 vw ‡`./ D2¡ /V` cH /V` ,FG)=&;8 b/Va cH Å3C /VXO É` ˆuC.   
' 8Gv.P ovw O jw c\V\&&1.uC. cF 0/ 24 2C jw \Z*-; 0*H?e 0.2k /0./ O cH ŸG2 Z. bjw cH &u@'C &†'CO 

8Gbv.P \Z*-; /VXO /0./ cF cH 0=k -GZ* Z. µçZ*-´ \O.; º0PH&2n ˆuC. 0/ s*H1 u@Kk 8G-*; 8Gbv.P &̀ .0V'C; 
/VXO /0./ cF kGh; 2H jw M\G5 )=a O 0/ *QG?J .?J u@Kk c:pL&&1.uC. cF 2H 8Gcp&&1./V@W1 cF 0/ §VL 
�EK8Gp; 0.2k b/0./ uH*‘ )=a ˆuC. çVT .?J §VL cF cH )Z.=-. çVT 8&'Gv.P &bu'C. &'Hc &'COGcp &cMh'] &1.
•*@8 2H 8Gcp /V@W1b cH O/ u@Kk O*K81 K:nG5&;8 ˆ/Va ˜Q -*8Z; cF vw Z. kGè Z.2C?2 b/Va 8´Gµv.P 

cH ?e D2T *8?‡ )=a O vw Z. O/ çZ*- º0PH O beŠVF cF´ 0/ µD2T  F )=a 0.2k´ bµ=-0./ &O2'z&&;'8 0&'?ˆ/P 
˜Q 2<. 8´Gµv.P cH u@C /?2+ *@E8?‡ b/Va vw Z. O/ çZ*- /?2+ O2z ;8 0?ˆ/P *8. .?cI> *8 cŠ H=nG21 Hc 0*F&
;8 2H?5 cF 8´Gµv.P cH&0VT 0*F/V` O´ vO*>E8 cH .?J D2T O jw µD2T  F&;8 b/Va }4.0 .&'?J &u'C. &c'F´ 

4.V`G5 µuh< cH =>Š o€O0
µ€O0´ buKž- *H )/*hEC.´ µZ. 0O*>a O jw J?.&c-V< uC. cF 0/ Z?2 9.=F24 Z. çZ*-&*41 beŠVF &'…VL; 

=a*H O 0/ †CO jw b§VL 0O*>a1 cF cH 8Gj.P F=-.; Z?€2 +>CGJ )=a O ?* =>-*8 )/2< j*- JAQ =a*H &*'n 
jV<Œ.O ˆ/V,- 0/ †CO b0O*>a *„W;? .?)/*EK 0.2k )/./ /Va *n -*8Z; cF 0O*>a s*H b=8w jw´ µ*„W 8&'Gv.P .0 

cH u@C s*H uF2L ˆ=4/
D2T 2n=>pH Å³p:8 Z. `.0VC; 0/ s*H1 §VL HGjO2 w?b= cH&c-V<&&1.cF *n j*8Z 2Q &j='a &Å'³p:8 0/ bvw 

»§VL /´?µ2+ 2Q ˆ/V,- 
˜Q )*+-w cF 8Gv.P cH´ u@C /?µ2+ `2ŠG= O vw Z. çZ*- º0PH 2n cH E@C; cF 2H jw -; O ŠG*4P1 

/?2+ cE`*C&&1.Z.2C?2 b=a vw Z. çZ*- eŠVF&2n cH jO0/ §VL&;8 0?/P O jw .0 0/ -*8Z; cF &*'8 7n&G'GJ 
>FGb52Q;8ˆ=>F*H2Qj=ab§VL0O*>as*H;8w?=Oµjw´D2T8´Gv.PcF.?µJçZ*-0.2k´µ/0./.0s*H

;8 ˆ=4/ ˜Q 8´Gµv.P cH D2T /?2+&;8 =`2Š O vw Z. çZ*- ‡H*:8 jw O2z&;8 0?ˆ/P cH @4GJ n2nGÅ c8./.´&
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;8 ?µ=H* *n µ)0*HO/´ §VL 2Q /Va O 0O*>a s*H HG*?ˆ= ˜Q €/2< jw cH D2T /?2+ cH .?J n2nGÅ &u'C. O 
.?J V„n?€2 ˆuC.

µ€O0´ b9O/ *H )/*hEC.´ µZ. chF&*4 O jw J?.&c-V< uC. cF 0/ 24 D2T 8Gv.P c:pL&&1.cE`*C /Va O Z. 24 
bc:pL chF&&1.=>-*8 chF bOZ.2n cF †CVn cC |- Žp78 buC. 0.2k )/./ /Var *H .?J ^O*hn cF jw D2T chF cF 

cH c3\ §VL /P-?e buC. †CVn ‚-ZG2 0*H?I; cH jw ‡„E8 b/Va cH&c-V<&&1.cF EkO; ?e D2T 8Gv.P s*H 
b/VH chF jw´ µD2T Z.V81 Žz. =a*H O -*8Z; cF *QG?J HG*?b= ?e D2T chF Ow?j.P /Va O c@4 vw ‡`./ jw 

HGjO2 2H?ˆ/P *8. .?*‚> ?e K8ycp k*H;&;8 =-*8 O jw -GZ* *8 cH 2Q j=a µchF´ 0/ u\*L :z.; jw´ µchF uC.b O 
.?J 8G2K&;@- /Va PX *H s*H JEz0 jw D2T 8´Gµv.P cF u@C chF ˆuC. ˜Q vw Z. *‚F Z.2C?2 ¼/Va

).0 ‡L .?J uC. cF 2H s*H1 »çZ*- µD2T´ ‡H*:8 chF /0V8´ bµ26- cF 0/´ .?J µc6M\ *QG?J&&2n&0.2'k b/0./ 
c\V\&&1.0*H?e Z*KH1b cH&c-V<&&1.cF jw´ µc\V\ *n chF /0V8´ 26- µ*8 &/.='E8. ?&='H* O &2'H jw &†p'K8 &='a*Hb O Z. 

µu@C´ /?b2+ c\V\&&1./?2+ 8´; Z*C1[ cF 2H µchF´ /?2+1 †pK8 =a*Hb cH&c-V<&&1.cF &'EkO; vw &c'H &u@'C 
uC.0 Z.2C?2 =a O chF u@C “Š cH u\*L :z.; b=8w0/ vw Z. c\V\ cE`*C´ µ)=a 2H O01 °.0VC u@C uC.0 

2X?j*&;8 ?ˆ=H* ˜Q chF´ u@C “Š µ.0 2Q&;8 =>F O *H 2Q b}-=a chF u@C “Š +>CGJ&&;'8 &/V'a O &OZ.2'n 
0V6>8i 8Gfv.P .0 cH u@C /V`&;8 =,F O jw D2T chF cF cH u@C §VL buC. Ow?j.P ;8 ˆ/Va ˜Q 9*@n 

Hw´;[ cF 0/ ‡`./ chF buC. 0/ §VL&;8 0?ˆ/P ³p:8Å vw .0 vƒX&&;'8 &='>Fb &c'H &ª2'a &c'I-w &c'¥-w Z. &c'hF&
;8 0?b/P §VL .0 cH )Z.=-. z*F; 2Q =>F O Å³p:8 .0 ˆ=-*aVdH

µ€O0´ b9VC *H )/*hEC.´ µZ. è„- 0*AX2T O jw J?. c-V< uC. cF Z?2 24 ½D2T 8&'Gbv.P &'?e &è'„- 
0*AX2T *H c7�k&& 1./V@W1 0/ u@C ~�k )=a jw *AE-.i1 fD2¡ 0.2k )/./ b/Va \*L0/; &c'F &2'H &0V'M81 

0.VC )=a uC.b cH&c-V<&&1.cF EkO; cH n2nGÅ )=a2F‰ 0/ €O0 bçO. è„-´ µ0*AX2T Z. vw Z.2C?2 )=a Z. 
c\V\ 2Q /2<?b= jV<Œ.O&;8 /Va O *H jV<Œ.O b}-=a c7�k /V@W1 u,Q´ ´bµD2¡?e µD2T 8Gv.P .0 s*H&
;8 =4/ O jw .0 cH u@C /?2+&;8 ˆ=-./2< vw ‡`./ è„- 0*AX2T cH jO0/ &§V'L&&;'8 0&'?/P O jw .0 &2'Q 

b)/2F ˜dC ³p:8Å vw .0 vƒX&;8 ˆ=>F O .?J ç.O0 *n -*8Z; cF vw &0*'X1 &='a*Hb &c'8./.&&;'8 ?&='H* O .&'?J 
V„n?€2 ˆuC.

$;N#$" 87 -Np .0G/0
.2H1 KF; cF&;8 =4.V` .?J 8Gv.P k/GŽ O M]G[ 0*F b=>F 9Zs uC. cF 0/ *QG?J 8Gv.P c37X&&1.37nGc =>F 
*H c\Vp<&&1.H2C; 0/ jO0/ jwb cH&c-V<&&1.cF EkO; 8Gv.P cH E@C; *8?‡ /2<?b= c37X´ -GµP *8?‡ /Va O c\Vp< 
cH jw u@C cH uF2L H0/G*?= O jw D2T .0 +>CGJ ˆ=>F  

ç*L cF .?J çV]. .0 EK-./; O .2H?u ‡‚K8 b=a ˜Q *H?= YO2a cH H´Gµj* &+-V'+Š; &u`*'C &*'CO?p; 
>FG5 cF 2H *>381 .?J çV]. 0*F&;8 ˆ=>>F O *A-w 2H O/ 5Kk&ˆ=-.
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EV1p c;6 &* *3R ~#5 A6 ”}2%• TA*/D!#F  
O 0/ .?J u@Kk 0*AŠ µ)0.Vz´ uC. cF =>n0*3W Z.:   

qYJ-FKr <B-  
)0.Vz&&1.uC. cF Z. jw cC c`*a´ 3aGc µcH vVŠ j*<VŠ fj*‚\V]i 0/ cC uAX èpEž8 j.0Vz&;8 =>F O vw 

0/ Z?2 .?J c`*a&*41 3aGc cH vVŠ bj*<VŠ cH ^0V] `Gc@ 0/ *C?2 ^*AX }žQ&;8 ˆ/Va &'aG)V &'L.2T´;[ 
jw .?J uC. cF …VL; 2¡?è&;8 Z*C1 O *QG?J jw .0 °.0VC&;8 >F; O 0/ .?J °.0VC c\V\&&1.ž…G5 37n&'Gc&
;8 >F; O c8./.´ jw µ.0 0/ Z?2 8ZGJ 0.2k&;8 4/; O 0/ †CO c\V\ ž…Gb5 c\V\ /?2+1 37nGc O *H &'M\G5 jw .0 

5IM8&;8 >F; *n 0/ †CO §VL Z. )0.Vz HGjO2 =-PH O c\V\ eŠVF&2n Z. c\V\ &º0P'H&&2'n &2ns*'H HG*&'?ˆ= &̃ d'C 
cMh]&&1../?)2 ‡Ia O 27:8&;8 Z*C1 O †CO jw .0 cH )Z.=-. c\V\ º0PH&2n °.0VC&&;'8 &'>F; O &c'\V\ .0 &c'-O0.O 
jO0/ cMh] 0.2k&;8 4/; O jw .0 M\G5&;8 >F;. ˜dC cMh] /?&2'+1 &='>-*8 jw O &*'H &j*'@4 8&'Gj.P &2'7:n&

;8 Z*C1 O 0/ }�CO `.0VC; cH )Z.=-. c\V\ eŠVF&2n 37nGc&;8 >F; O c\V\ eŠVF&2n .0 -GP &='>-*8 &*'E@4?} 
cH&0VT c-O0.O jO0/ cMh] 0.2k&;8 4/;b cH&c-V<&&1.cF HGJ&&*A-w&cp']*z &F='-.; &c'H &)Z.='-. &u8*ž'… &c'3\ jw 

cMh]&*4 /VXO cEa./ ˆ=a*H ˜dC 2H O01 c\V\ eŠVF&2n cH ).Vž\/ bcC 0*AŠ ?*  >Q çZ*- 0.2k&;8 4/; *n vw 
3aGc cH vVŠ j*<VŠ ”0*` ˆ/Va

[….O O J4238 uC. cF EkO; vw 0/ §VL&;8 0?b/P 0/ 24 O/ c\V\ Z.2C?2&;8 ˆ/Va &̃ 'Q &jV'Š Z. &c'\V\ 
º0PH&2n ”0*` b/Va HGJ O/ cMh] <G2&;8 ˆ=Ez. .ƒ\ cH ^0V] `Gc@ HGjO2&;8 =-Z O 0/´ K8G2 c\V\ eŠVF&&2'n[ 

Z. çZ*-&*4 cH /.=7n&&*A-w3aGc cH »vVŠ&*41 j*<VŠ« ”0*`&;8 /Va O .?J V„n?€2 ˆuC.

YJ-FK HBP  
=>-*8 jw ?I; uC. *H .?J ^O*hn cF ‡Ia )0.Vz ?e 0*H cH ‡Ia j*<VŠ O ?e &0*'H &c'H &‡I'a `G&c'@ œn&'GG2&
;8 ?ˆ=H* €O0 L.2T´;[ jw .?J uC. cF ?I; Z. 8Gv.P&*4;? .0 cF 0/ }žH çO. 2F‰ b=a 2H s*H1 O/ §VL&
;8 Z*C1 O 0/ Z?2 24 §VL c\V\&&1..0 M\G5&;8 >F;. ?I; Z. c\V\&*4 .0 &°.0V'C&&;'8 &'>F; O /?&2'+1 .0 0/ jw 

‡`./&;8 >F; O =>-*8 c¥-w buaƒ< 2C c\V\ .0 Z. †CO §VL HGjO2&;8 0Ow1.   
o2Fƒn cEI- p].; .2H1 t0/ JžC J8 cF o5Eh< »?I; .0 °.0VC JF O /?2+1 .0 0/ jw ‡`./ JF« .?J 

uC. cF cH upW I,`; c\V\ K8; 0/ 2H.2H bD*�7-. .?J 0*F 0/ ‡@W &J'I@8 -G&u'Kb &2'+8 .?&c'I> O/ &c'7�k 
:EK8G5 Z.´ c\V\&*4[ Z*KH1 O ?I; .0 0/ /?2+1 0.2k 4/; O ˜dC jw .0 *Q2C >F; O O/´ c\V\ /?&µ2'+ ?&'I; .0 

0/ /?2+1 0.2k 4/;. O/ c\V\ 0*H?e .0 cH 54 O O/ c\V\ 0V�k .0 cH 54 M\G5 >F;. ˜dC ?e c7�k &/V'@W1 
cH u@C ?I; Z. O/ §VL Z*KH1 O jw .0 cH *E@4?} M\G5 >F;. )*+-w ?e c7�k /V@W1 º0PH&&2'n -&'GP &c'H 

u@C §VL /?2+ Z*KH1 O €0*>F .0 cH )Z.=-. µc\V\´ eŠVF&2n z*I,H; O c\V\ &e'ŠVF&&2'n .0 &c'H jw O &c'\V\ 
º0PH&2n .0 cH §VL ‡]O >F;. .?J aG)V p@W; 0*F uC. O c¥-w .=EH. cEh< b=a &'aG)V &'p7nG5 O &0V'„n &̂/V'H 
˜dC 9.=F24 Z. c\V\&*4 .0 0/ }…VL M\G5 >F;. 
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˜Q Z. c¥-w cF ¦ž,8 =a EK-./; cF ?e 0*H 8Gv.P 0/ …VL; µvw´&;8 0?/P &c'F &c'\V\&&€.&c'H&&1V'C 
`Gc@ 2X?j* ˆ/0./ ˜Q vw Z. jw O2z&;8 0?/P O 0*H /?2+ 0/ …VL; µvw´&;8 0&'?/P &c'F &c'H&&1V'C &)0.V'z&&*'41 

-*<VŠ; 2X?j* /0./ O .?J ŠGP1 uC. cF&;8 4.V`G5 O .?J V„n?€2 ˆuC.

YJ-FK HF:  
O/ )0.Vz HO0c O01 54 cF Z. 24 9.=F vw´ cH µ^0V] u`0/ O `Gc@ ”0*`&;8 b/Va *8. cH&c-V<&&1.cF &'EkO; Z. 
?I; pIa´; 3aGc µcH u`0/ ”0*` b/Va u\*L´ µj.0Vz `Gc@ jw Z. 0*F&;8 =Ez. O u\*L´ µj.0Vz u`0/ &)0.V'z 

‡H*:8 jw çVœ,8 cH 0*F uC. O -*8Z; cF Z. jw )0.Vz 3a´Gc µcH `Gc@ ”0*` b/Va u\*L´ µj.0Vz u`0/ jw Z. 
0*F&;8 =Ez. O ‡Ia´ 3aGc µcH `Gc@ )0.Vz ‡H*:8 jw çVœ,8 cH 0*F ˆuC.

aG)V L.2T´;[ jw .?J uC. cF ?I; Z. 8Gv.P *4;? .0 cF ­B3k 2F‰ b=a Z*KH1 O Z?2 24 &µD2'T´ 
8Gbv.P …VL; O 0/ 24 §VL O/ °.0VC 37nGc >F;b cH&c-V<&&1.cF 2H O01 24 °.0VCb c\V\&&1.0.VC ˆ/Va 
?I; Z. c\V\&*4 .0 cH )0.Vz u@C EC.0; O *E@4?} .0 cH )0.Vz u@C dŠ; -*C2H;. c\V\ 0*>F1 &'\O.; .0 

 F O ‡`./ c\V\ 8O/; >F; O c\V\ 0*>F1 8O/; .0 ‡`./ c\V\ \O.; *@-;?b O jw j*>Š cF ­B3k cEh< b=a 
.´?J c\V\&*41 0*H?µe Z. †CO c\V\´&*41 ž…Gµ5 HGjO2 =-PH O 2H 2C&&*A-wjw j*>Š cF cEh< =ab `Gc@&&1.

0.VC >F;.  
O *8. bu`0/ O jw )2F&&1.\*`Vn; Z. ˜8 uC. cF °.0VC /O0O´1[ jw cH c-*4/ &)0.V'z &e'ŠVF&&2'n &'M\G5&

;8 /Va O u@Kk s*H1 )2F .0./1 °.0VC *41 0?P1 uC. *n vw cH ‡Ia &u'`0/ Z. jw &”0*'` &̂/V'a &2'H &V'n 
aVQG)= -GuK cF 0/ -*8Z; cF EC.V`; jw .0 Z*KH1b O/ )0.Vz .0 0/ ?e §VL 0.2k &'4/;. &J'8 jw .0 0/ O/ 

§VL .=X 0.2k 9/./ *n j*a0V„n j*Cw&&2n/Va O .?J V„n?€2 ˆuC.  

YJ-FK HJ$mo  
‡Ia´ 3aGc µcH `Gc@ .´?J µ)0.Vz @g./; uC. O u\*L´&*41 µj.0Vz u`0/ O vVŠ j*<VŠ jw 0/ &}�'CO 

cH ?=I?2+ =3n?‡&;8 =-Va O 0*H24 ?I; Z.&& *A-w0*Iaw&;8 ˆ/Va 2T?c: u`*C jw J?.&c-V< uC. cF 8GH.P; 
=>-*8 c¥-w cF ­B3k cEh< =a&;8 Z*C1b *H .?J ^O*hn cF O/ çZ*- /?b2+ *@E8?‡ cH u@C 0VM8 &µ†'CO´ 0/ 

jw =a*H *n Z.&& *A-wHw; cF cH´ E@C;[ *@E8?‡ )=a buC. O2z 2H?/Pb cH&c-V<&&1.cF EkO; 8Gv.P &c'H &u@'C 
uC.0 *@E8?‡ b=a ?I; Z. çZ*-&*4 0/ kGè †CO µvw´ 2H?/P O -*8Z; cF cH u@C /?2+ *@E8?‡ /2<?b= jw 
çZ*- /?2+ k/G­*: cH j*@4 n2nGÅ 0/ jw kGè µvw´ 2H?ˆ/P 0/ u`*C .?J )*+EC/ 9Zs &u'C. &c'F &c'C &c'\V\ 

cE`*C b/Va cH&c-V<&&1.cF 9.=F24 0/ /?2+1 0.2k cEa./ ˆ=>a*H \O.GJ c\V\ Z. kGh; cEz2<&;8 /Va cF jw O/ 
çZ*- 0/ jw vw&;8 0?ˆ=-P 0/ †CO .?J bc\V\ ?I; Z. c\V\&*4;? cF vw´ /O0O1 cH -w*A[ cH µ/2Ip@W´ 8Gv.P 

cEKH.O buC. 0.2k&;8 <G/2 O *E@41 c\V\ 8O/; -GP 0/ †CO jw 0.2k&;8 <Gˆ/2 .?J )0.Vz KHG0* 2¡?è uC. 
O .?J V„n?€2 ˆuC.
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\nQS (!O,5# (26= *H7- [#)35# +675#? ")75#?( !*&*$9;  
$.)vNk( 7Q'* / 1\(E#)€ »Z#<f# j0#S^$BXk 1SFs§0B (~#<'- 26̈©Kª- / $nP]N $(0BPH«f)©V $MP\B‚)" s$~BP3 

:)T5# 8¬'dO5# ?^ .q­# NB=/)5#'8«( 89:3+ E !I/+ ,7GH&( _BQ (bHN j0B+I (bX*@X <'\B‚ / EB3O-l 
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!!!bS&!v;8Sp8&!vD?@(!JA<T!_0=H!Zh8\=g+-!Dx@&!F(!a%=I3-!4!j@%O3-!@ƒ0E3-

!B0C!F(!`\r!…0Gd3-!-QH).-/!!!!bH-@S3-!h0S5I3-!FS(!Zj@?8'P!cde9!o$l!F(!B
!!@P8S)\IU!s0O%9![-/8(0=3-!h0dƒK!;0E9K-!Fm*63-!q0=\3-!v;0C-!bIu3D MAX!

O9!J5$EGI3-!0?0153-!4!cIE3-!J)V)U!‹@ƒ!aG?!J305I3-!b&!J)30G3-!B0<fK-!F(!aP!4!Z0
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