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CF1>L#1H 8|) ?% 78LT <=3|>= <H 7*!q9)% 78|>=+H"`3I+<ZH +Z>M* &O>GM3) WM%

+>M* p1Q? �H!>=K%/>5 ? k!9: <-,`C&%D t!Zqqi= ? tn,.B?% &D?* D* <Z: %D ?%
+Z= +M!Z` <H /E%* WM* W9m!5 <H8T D* +S5 _M3m 8L#I&D?* D* <Z: O)!Z(:

_M3m 8L#I 6?*)8mR9=(+bO,2&O>M%hT7%+=  !() +5!15 6hMD�3L5 <HOZ2*.
OZ1:RI ? /Z5% /Z=3LX *!Z") K% WZM* *!Z") NZ1L#I <H uv!\ +5!15 6hMD�3L5

+=O>:<:+,)D +5!15 /1.?8(=  %3I&K3=[ B* K% %�%8^9Z5%  !ZM*% 6!LX% ? !2
*8:.H<+= 8|)NZM j3ZG: K%  !PDK!H 78LT <b!i95% WM*!1>H uM�* K% +LM O5D
WM*&K3X D* WM* 78�:%OX /b!m* D%OT8� &?@A2D�3LZ5 78L#9= <H s-9^= 7!

+)!Za= &!ZP[*3m!) ? &!ZP[*3m k3Z5D ? 78ZLT ~!Zq9b% C+M%8P!1)* !)!,2 CN-G=
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+= /5D* !1)* 8�!m <H <: +>M* <: <9L) WM%  !1H !H ? OMD3E 6Oq9=WZM* <Z) *3E

O1X3I 8H%8H D* ? D!>: D* /5% +:8E <L-H /5%C+)!Za= <Z(MD <ZH <Z(1I t!Zqqi=
SZ5 <: %D +>M* +(MO)%3) />5 ? *K _M3m 78LT <1b?%+>1Z(>,2 ? FZvnI D* +

/E%* <91)DO= ? />5C*8H g!i= <H.!ZH +aM8\ /2!aE 6Oq9=  !PDK!H+9SM8ZE?
78"Y=+Z= 81Z5 78Z'M* pG) ? F|) 8H 8mR9=  !PDK!H !=% *D%*D* +SZ5 ? OZ>:

+Z$3]m j!X!Z5 ? gnZm% &K3ZX <ZH WM*  *8: *?Oi= ? WM*  *8: 78].
*D%* *%8T%.8|) <H6O58M<H <`3I !H+=3H ziHK% <Z: +)!G)% 63-. 7K!5uv!ZG=
? 68a=xAK?8Z=%  %8ZM% <(\!>=8C/Z5%8Z$!>.?O)K!Z5 pM!Z\*� 3Zo +Z)%8L#9=

%D _M3m /,2 <"`? <:  !PDK!H8HF-.  !1= +>1(>,2WM* ?D%8Z\OZ)*3H &*%*C
?  %O>o?* /1,2%+= %O1A +#.!4=D!a9.% W1,2 <H �O>:D*D!9ZE3) WM%8ZH +SZ5

/5%  [<:!H? +)%3mK!H:K!H%D[ 7?!76!P C !PDK!H 7O"=OZ>o82 +M!2h1o!Z)
D*+=3H <5?8A pqiI 7!95%D? +)!G)% 63-. 7K!5K%*3Z`3= �)%3= W9E%*8H  !1=
8H85*3E <9E%*8H F"= WM% &%D.
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<M8|)3:3T u(1=%D <Zb!q= WM% 78|) k3oD!"o C !,9#P &D!HD* 73G)%8T �3G-1T
LE+= uO2*.7?<M?D %D  !,9#P+= +M!2<)3P <H <: O)%*6!|) 7%!ZM w3Zr3= OZ>=
&@H%+Z= �8ZX !Z")[ &D!HD* <: %D +M!2+Z= CF1Z)KO)K!Z5.78Z=% %D /Zq1qX 3Z:3T
WM%+= +)!"`+= O1b3I <: O)%*+MnS95% 78=% <) C*3E.WZL,= C8Z=% WZM% <Z;19) D*

uLE /5%) D%8\ /q1qX <Y1X D* +$!m 7!2O)3ZE &*!Z")  ?8Z1H  [ K% ? O)81'.
tn�=81� �� C+,5D ��+= D!>: %D +,5D+Z= +Zq-I +ZT%8m %D  [ ? *D%VZPOZ>:�
K%WM%/5% <9531A jDO\ !H  !,9#P C?D.k3:8Z5 t!T8Z$ jDO\ C3:3T 8|) K%&OZ>>:

O1b3I <L-H C/G1)/G2 F2 &O>>:�D* 3Z:3T tn�Z= /Z5% &O>M%K jDO\ +ID!a. <H !M
�MD!I+=  !() /1G>`8H <: O2*zZiH !ZMD39LM? &D?* D* <Z: D3Z]I WM% �nm

<fH 8GA +a>` uv!G= <-,` K% C+a>` uv!G= &D!HD*ziH WM89(1H C*3H w3>,= !2!Z2
+= jD3$  [ &D!HD* &D?* WM% D*+= %? %D WMOb%? +EK3=[ 6!|) ? /T8P%*E/!ZI
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<HH ? O>E!H *3m 8GA  !:*3: 7!2D!9TD �\%8= jOED3Z]I WZM% <ZH C�1I8I WM% <
+= W=%*<fH 8GA <: *KO>T8i>= t!S\%? !2.)1(

 !,9#P /5% Oq9S= 3:3T+= D!9m!5 /1S\%? K% != F"T <H !2 !,9#P WM% ? O>2*
+= J^(= <: /5%/m!>E 7h1o <o ? +)O1(MO)% 7h1o <o O>:/Z5% 8MVZA.K%

+= z.!H  !,9#P C?% 8|)*?Oi= J^E OM* &K3X <: *3EsZ1� J^ZE ? *3ZE
&OMOA K% +PDhH&OMOA <P8` K% %D !2+= +q-I +S\%? <: +M!2<`3I  !M!E !M O)3EO)%

*D%V'H D!>: O)D%* *3`? +9X !M.
+Z,) *D %D y>Z5 NM *3`? !M <bhbK NM O>)!= �\%? 8=% *3`? 3:3T!Z=% COZ>:

!")[ &D!HD* /T8S= �G: ? +H!M!>S= ? != W2� D* �\%? 8=% +M!,)K!H7!Z4T D* !">I C
 !L=% +)!,9#P/5% 8MVA.+9G2 8|) K% y>5 NM tn�=!Z= WZ2� K% �D!Zm C+Z5!>E

 !,9#P D* t!r8T OM!H *3E &@H% <H uMOaI <L>M% 7%8H !=% C*D%* *3`?»K!5D%hH%  !G)%«
W1=K !M +,1E  !,9#P !M*81P D%8\ 7D!,S= !M +5!>E.)2(/Z5% WM% 3:3T 8|) &O1Lo

c53I &�35 <:+= p-m  !,9#P*3E.&�35 D3]I C3:3T 8|) <H !ZHK K% ua\ <: 7%
/G1) _1H +,23I COE!H !>S= �a>= ? <9E%* *3`?.+= 8I%8T WM% K% +9X/Z#P  %3I

&�35 B!,.% ? D!LT% <,2 !,9#P <Y1X D* !2+= uLE !2*81P.K%7353Z:3T 8'M*
 !,9#P /5% Oq9S=)%O>=*8m _>: ? k!^9)% B3]i= !28H <L-H CO>9G1)  %8'(>: <

&�35 �L. !,9#P g3-^= !2O>9G2 !2.&�35 C3:3T &O1q. <H�1Y= &D%3,2 !2&OZE
 !,9#P D* ? O>9G2&OE <9m!5 +IDO\ 7!2D%*8: ? !2/Z1S\3= D* %D !Z")[ <Z: OZ)%

F"= ? +2!P[*3m �8]I D*  !M3'>^5NZM �8Z]I D* F9ZG1H  8Z\ D* <,2 K%8I
B!=[ <: &!P[*3m!)+= W11SI %D+= D%8\ CO>:O2*.

+= ziH 7h1=[ h>� jD3$ <H /1G>` �MD!I B?% O-` D* 3:3T*8ZT <Z: O>:
7?!L)%?D7@I%89Z5% �H!I %D *3m tn,. C !=D* pM8� K% {*3m  *8: *%K[ 7%8H &OE

+= 7K!5D!;>2&�35  !,2 <: *K!5+= O1b3I %D 7%K% %D {*3Zm OZM!H ?% <Z: OZ>:
[ 7?!L)%?D pM8�O>: *%K[  .)3(+Z= %8Zo ?  3o <H %D /1\nm 63"#= 3:3T? OZ(:

+=<H OM3P&OZM% +9\? +9X ? OE!H &OE <9#P D!H W1b?% 7%8H <: /G2 7h1o jDO)
+= O1b3I 7OMO`&OZE &O1Z(MO)% 89Z(1A <Zf)[ 7!2OZ>H ? O1\ k3oD!"o D* C*3E
+= O1b3I C/5%*3E.)4(
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/5%  [ 8H +S5 h1) <b!q= WM% D*!I%<Z: *8Z1P D%8Z\ <Z`3I *D3Z= <Z9L) WM
? 8QRZ9= 6?* <Z-X8= D* <Zo ? B?% <Z-X8= D* <Zo  !PDK!H 7O"= 78LT <=3|>=

<9ZZ5!m8HK%<ZZ(MO)%  OZZE hZZMD 8ZZ5 ? &*3ZZH &D?* 8ZZ2 D* �ZZb!�  !ZZ,9#P7!ZZ2
%D[ D* +9G1b%8a1b ? +9GM39MK3A7�3r? <H _MO)%3) 8L#9= WM%8')!()8Z=% WZM%

= D* <)  !PDK!H <: /5%OZ-q= 78L#9= j3G: D* <: wOa= ? 8'(>: 78L#9= 6!q
D3ZYI uZ1b* ? &*!") sG-#I ? <(MO)% <$8. <H !A �a9q= ??%D[ +ZGM*8P*7?%

81QRI <H t!q1\* _M3m 78LT 6?* <-X8= D*6%? ? 78MVA+H 781PK% ?% 8Z]X ? OX
8]. D* �b!�  !,9#P3m*8H {+=**8P.uZa\ D* _MOZ)%3) 8ZL#9= WZM% D!ZQ[K%

WZM* <ZH ?% 78�:%OX *8LM?D ? WM* ? F-.  !1= g!aY)% <H ?% B!a\% 8')!() knq)%
/5%knq)% OSH D* ?<H&@M?+)%8>^5 D*»%Om ? j8m[�!Z1a)% /�SH �O2 !">I«

B!ZZ5 D*1371<ZZH B!ZZa\% ? 78ZZLT B?% <ZZ-X8= K%  !ZZPDK!H /ZZGGP 8')!ZZ()
6hMD�3L5/5%.  [ D* +)!"`  3=@2  !,9#P <:+= D!,E <H 8]OM[.C<Z=%*% D*

+#1: 7%39i= u1-iI {?D !HC%D[ pH!YI  %h1=7D* �Zb!�  !Z,9#P !ZH %D  !PDK!H
+= +5D8H &D?* 82F1>:.D!: &31E�{?DjD3Z$ WMOZH +Z#1: 7%3Z9i= uZ1-iI

/5%*!SH% +=!,I <:D* j!.n�% <: +M!4T�,`  [&OE 7D?[C*D3=D%8Z\ <`3I
+=*81P?&�%?? !2+= +5D8H C/1S\3=  [  %8'MK!H c53I 7*8HD!: F12!#=*3ZE
?_^H <L>M% 6!;)%85*3`3= cH%?D <LaE !M <YH%D NM +)!">A 7!2 %8'MK!ZH W1H
!M_^H? !2D!9TD s-9^= 7!2? ziH <I3H <H !2D!9#P+Z= <9ZE%VP JiT*3ZE.

!)  *8: WE?D!M +S,` &!P[*3mK% 7*8T81G#I pM8�?�!Z#b% u1-iI?!Z2D!9TD
K% 78'M* _^HO)?D/5% +#1: 7%39i= u1-iI.)5(h1) <b!q= WM% D*D*8Z=% 7*!H
 !PDK!H j!H39L=?!H  [ /aG)81QRZI /ZiI <: +.!,9`% cM%8E&*3ZH  [C*D3Z=

D%8\ +5D8H+=P1*8�!H �U5+Z= {nI CJ1^-I <M?D*3ZE*%3Z=7D3Z� +Z>9=
OH!M _2!:*3m 732!= 7%39i= <:%D�#X&*8:?D%*!Z>S= &8ZL1A NM?8')!Z1H

? +q1qX 7%39i=%D +-$%*D%VP _M!,) <H.OX%?j%D!Za. +5D8H WM% D* u1-iI
 !PDK!H k39L=/5%.!H �U5&31E*D3=  !PDK!H j!H39L= C+M%8q95% 7%<ZMh;I

?D%8\ u1-iI? <9T8P+= +S5*3E? +M!>S= +�!aID%? eM!9)  !1= +qY>=81Z5!#I
<H/5*D%8\8H &O=[*3E.)6(
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8"09: .;"<"=
<(MO)%? %D[ *D3= D*sZ1� C !PDK!H 7O"= 7!2*%* +.3Z>9= ? *!Z49= 78ZLT 7!Z2

8ZZ5 W^ZZ5&*%*+M!ZZ58#,-\ ? OZZ)%&*8ZZ:OZZ)%.&!>A?8ZZGm W1ZZGib%Oa.k!ZZ9: D*
 !"#$%& '"()*'+,-.8$!S=&*8: {nI�15[ 7*8LM?D !H<)!5!>EC3ZI8AM8ZH +
%D[7H  !PDK!H%D[ ? O>L#17*D%V'H Oq) ? +5D8H <I3H <H %D _MO)%3) WM%.8Z|) <ZH
+=%D[ <H  !(M% 735 K% &*D%? 7!2Oq) ? O>,`D% pqi= WM% /m!>E O5D7 !PDK!H

*3]q= <H +T%?COE!a)%8MK? J^Z(= 78Z|) k3oD!Z"o <ZM!A 8ZH <ZL)[ K% _1H
)?O=+ !(M% +]^E jn=RI ? j!Sa9I u$!X OE!H/5%.D* WM%<Z: /Z5% +b!X

F-. /X!5 D* Oq)OM!H+Z,) ? OE!H <>2n= ? <>2%O= K% D?* <HyZ>o  ?OZH  %3ZI
Wq9= ? J^(= 78|) k3oD!"o <H  *KC? �D!a= 6!`8T <H %D 7*!q) ? Oq) O>M%8T

/m!5  3,>2D +-bO=.)7(
7O,i= O1;=+H!9: D* h1)!H %3>.$/%&0/1(23 '/"()*B!Z5 D* <Z:1374

<9E!')&OES5+&*8:%D[ D�3L5 7*8LM?D !H7WM*dZ1I 8ZMK %D  !PDK!H <)!5!>E
O)!(>H _M3m Oq) D3�!5.+S5 +�nH ? +H!Ym +"`? !H 8Q% WM% D* 7O,i=&*8:

WM* ? WM* K%  !PDK!H <: !;)[+= w!T* 7D%*<0Y^I %D ?% O>:O>: !PDK!H <: !;)[ ?
<9GE /5* +>M* j!=3q= K%C_M!95 ? O1;,I ?% K%O>:.uZ1b* <ZH h1) *8LM?D WM%

�3(L= 7!M%?K <9G)%39) ? &*3a) /q1qX <H  ?8q=  %O>o sb�= +9GMD�3L5 &!')
%D[ �3(L=!) ?7O2* D%8\ +M!5!>E *D3= %D  !PDK!H.)8(

_^a)!"` �?8Tk!9: D* h1), '/"40563& 789"4'/)%& '%40:6/;K% +-Z]T C
%D[ +5D8H <H %D k!9:7* �!]9m%  !PDK!H/Z5% &*%.<ZH +iYZ5 D* _^a)!Z"`

W1M!A �I%8=F2 K% 8I%D[ C_M3m  %D!Y\7? ziH <H %D  !PDK!H? <9ZE%VP JZiT
+Z,) hZP82  !ZPDK!H <(MO)% <H ~3H8= j!i#$  O)%3m !H &O>)%3m+�!ZaID% OZ)%3I

!>S=%D[ !H D%*7O>: D%8\8H  !PDK!H.�X!$ 8M!5  3f,2 h1) _^a)!"`<Z: +Z)%8|)
PDK!H 7%D[ !+5D8H %D&*8:CO)%)?O= ? J^(= 78|) k3oD!"o O\!T+*D3= D*

Oq) ? +5D8H !PDK!H 7%D[/5%.)9(hZ` <: <b!q= WM% D*�<SZ53I j!Zq1qiI<ZH 7%
+= D!,E8H +S5 OM[/5%  [<:<)%?8Z(1A +(2?@A <=!)8H !HC7%K% 7OZMO` *!ZSH%

+= &O>LT% k!9T[ 8H  !PDK!H j!Sa9I ? jn=RI? *3EWZM% <(MO)% �M!S= ? W5!i=
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*D3= C_MO)%3) 8L#9=? +5D8H*81PD%8\ 7?!:%?.

%&'6>&? 6&@A BC61? 6D +6&EFG
+= %D  !PDK!H 7O"=<S1-�  %3IO1=!)  %8M% D* +>M* 78L#>E?D D%*.�A B!5 NM ?%

 !=D[ ? O=[ !1)* <H <�?8(= knq)% K% !1b!Z5 D* ?% *%h,2 ? <�O�* knq)%  [ 7!2
*O)*3H 78LT ? +5!15 /1b!ST K%D.<Za>` 8Z2 K% %D  !ZPDK!H 7OZ"= /1Z]^E7%

+=*%* D%8\ +5D8H *D3=  %3I.x= ? +Z5!15 KD!Za= NZM  %3Z>. <ZH 35 NM K%�-Z]
+Z>M* 8L#>ZE?D ? O>,Z(MO)%  %3>. <H 8'M* 735 K% ? +.!,9`%.D* OZSH ?* WZM%

&*3H 8'MOLM &%8,2 7? /1]^E+Z2%8,2 WZM% ? OZ)%C% K%+Z>M* 8L#>ZE?D NZM ?
u,.+= %8P*K!5.<H8;I ? +9G1I!,P%8A OSHB3ZiI D3Zi=  !PDK!H /1]^E +M%8P

/5%  !=K /EVP !H ?% j!M8|).)10(

? FZ-. !ZH +'>2!,2 ? 6n5% /1)!qX j!aQ% B!a)* <H {D!Q[ +=!,I D*  !PDK!H
/5% 8(H +,-. 7!2*D?!95*.�b!\ D* <�O�* WM%T ?  !ZT8. C<qT +9>5 7!2<#ZG-

+,) K?8H ? D3"�I <M!,95* +H8;I 8L#I <L-H �OH!MR+= D%8\ ?% +>M* jn=*81P.)11(

u,. ? <H8;I <H  !PDK!H !Z() {3m 7?D +.%h9)% �8$ 8L#I K% _1H +M%8P
+=? ?% 89"H F"T 7%8H <9ab% ? O2*<Z>1=K <ZH OZM!H C7? /Z1,2% ? _q) <H  *8H +A

/E%* D34X  [ D* ?% <: +^MD!I%8=*8: <S`.D!ZM* D* u1]iI ? k8� !H +M!>E[
*D3Z= D* <Z(MO)% <ZH C*3H O>=*D* 8L#9= ? Oq9S=  !,-G= NM <: %D  !PDK!H Cy)8T

�q. ? k8� g3#I u-.+Z= %?  !1)%8M% +PO)!=<ZH ?% DVZ'2D WZM% K% ? *D%*jOZE
+5%8:3=* C7*%K[ h1) ? <#1�? �!GX% ? 7D!: gnm% C7�3b3>LI CF|) 81QRI /iI

+= D%8\ k8� D* 8(H g3qX ?*81P.+= {nI <G)%8T K% /(PK!H D* ?%6nZ5% O>:
{KD% !H %D !Z1= O)31A *!;M% ? WM* K% d1-aI ? w!T* &h1')% !H ? O2* O)31A  DO= 7!2

<M!A  %8M% D* %D +>M* 78L#>E?D CWM* ? F-.+= 7D%VPO>:.)12(

85 K% %D 78LT <-X8= ?*  !PDK!H/5% &O)%DVP�F1ZGqI WM% <9ab%*!ZMK 7OZ>H
+= /M!#: != *3]q= 7%8H !=% C/G1) p1\*O>:.F"=<Z-X8= D*  !PDK!H +P@M? WM8I

�Zq. �ZTD 7%8ZH &KD!Za= ? WZM* K% w!ZT* D* C_M3m 78LT B?%<Z$nm +POZ)!=
+=*3E.<S=!` D* OED ? /:8X *!;M% ? ~!Yi)% �TD 7%8H  !PDK!H C<-X8= WM% D*
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{?D <H +=n5%2+= u539= +)3P!)3P 7!K% O>ID!a. <: *3E:WZM* +.!Z,9`% F"T�
,. <H j3.*u+M%8P�/S1a�+M%8P�!1)* ? WM* ? j8m[ ? !1)* O)31A�WZM* ? F-.�

<T%8m+M%*K�/ZT[+Z5!>E� [8Z\ <ZH /Z(PK!H�*%K[+Z(>=�+Z-= JM!Z]m OZq)�
 !G)%+M%8P.)13(

!() 7%8H %D _M3m {nI 6!,I <-X8= WM% D* ?%WM* ? F-.  !1= pT%3I  *%*  
+= D!: <H? +H8;I 63"#= <H D!: WM% 7%8H ? *81P<H&@M?uZ539= N1)!L= ? NMh1T

+=*3E.!;>M% D*{nI K% <)3,) O>o <H+= &D!E% 7? 7!2*3E:
1.<9T!M ? uv!G=  *8: �%85 7%8H {nIC+Z>M*  3Z9= D* OZMO` +Z,-. 7!Z2

D3= D* g*!$ 6!=%  !1H O>)!,2&O)K j%*3`3= *�jOE K% <: 7%&OM* F(o <H 7hMD
+,)O)3E�

2.WM% <1`3I�+)!"`NZM�3b3Mh1T /1]^E <H <`3I !H �8= K% �A �?D 7!qH
+)!G)% NM�3b3L1GA ?�

3.k!9: D*89"4  ! "#$%&' !"#$% &' ()( *"+,-% .-/)!"0 ( 1"23+4 53"6
1# 78!9# 1:-;1"<+= .-#)$"% 5)$>) ?-@'30 3A =!;B3"CD) $+3"8 ( 7"EF $"-G/
1HI; J43KL)4?8) 1#M8) &N% &>!A =4!# 43-E' &OPJ3QR)S<O.)14(

() 5$C%  () &@D$# 4= T3U4V3' 43RW &' &X>)$#Y"E+!-9+V!Z $-R["A ?"\A &"O
"]+S/) &O ?83^S# .+) ?\_ 5)$' 1<N9# `)!U ( S63; P?8)aV) $R["9# T3"U4V3'

&/3#V bc3F T3:9dU ( 1I+43A e+)$;?8) `=!' f+!g.1/3#V &6$' 4= ()13203A
&6= e8)()1340BM8) 4= J)$Kh# T!i 543RW 4=)1322(P() *# *+,-)1326(P

./012# 3456$2)1327(P728$9,0:;<4=,>' ?,=' (@!<,1A#)1329(PBC,D:  <,EF
(:<41G#)1329(PHI J<C1K#)1336(PL12$M I N5:)1335(((:<41G# ;<4=>'

<%G I(O)1338(&'$R) j!2(f+!g 5$+kZ)4$"H^ TW $"' b"c3F Y+)=)43Z V)&"O
J3QR) Y+)=)43Z?8) `=!' YE-/4S# ( 1+)$UP1# 43C;W=V38.)15(

T3U4V3'l!"EQ# j$; 3' &c3N# &#)=) 4= &O f+!g 5$C%  () &@D$# 4= &i$U
9+V!Z ( &9-/4S# V) ?g)=$Z Y-6)!g TW j3m+) ( n-N<A &'  !h# (-E+!&;!A Y5$-U

1#S<Ob"9C# ."+) $-R[A ?\A ?I8 (1"c( =4)= 4)$"01"<+= S"X' 4="P1"83-8
5o!c!pS+)=4)= () 5$C% &#!G<# 4= 1%$q; `3q+3> 1]+S/).
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()1# TW 5)$' )4 5o!c!pS+) &' f+!g &>!A1# &/!qi S6= T3]/ &O S/)=T)!A
( 1^3":9>) ( 1"83-8 7p3E# r)!> P?<8 ( TW$0 V))4 &"s/WT)!"<^ &"' r),"D)

&2$^ 5o!c!pS+)1#PS<<O&2$^ ( =)= &p)4)=$O.)16(

4= 5(PQRSRT+U# I VWXY.+) )4 5o!c!pS+) P1"# t+$XA &/!US"<O:»&"^!:u#
5$G/ ( 1dE@% b9C# 3+ J)SN9X#5)V) &O5!84!\# T)!<^ &' 19-X:> 3+ vI;

wS6 5)$' 5$C% 53<Q# (A 5)$"' 1'3"+V4) 183-8 ( 1',D 5$-Ux(4 ( `)4 .-"-X
`V43Q# ( 1^3:9>)yJ3"+$G/ 43"-X# ( zM"# ( S";3' `S"; {3"IA) 5)( vI"; TW

==$U ?-X:>«.)17(P*"-9O3A Px(4 Pb9C# PwS6 5(3D 5o!c!pS+) T3U4V3' $G/ V)
?"8) 1^3":9>)  3":^) ( 43C%) $' YO3D 5$C% 43-X# 1^!/ ( &#3/$'.)18(1X"8 5(

1#W PBM8) ?-X#3> $' S-O[A 3' S<O"; 1#3":A 4= )4 T|( $"G/ bD3"_ 1US"/V T!
1# ,-/ 54)= 4!]O 7#3; &O S/)S' &#3/$'=!;.$' YO3D ( 7#3; )4 ?#!CD T3U4V3'

1# 5($g) ( 5!-/= nc3H# B3:AS/)=.)19(1# ()SE+!/:» 3":+) P () BS0 V) BM8) 4=
7:^ (`)$:6?8) `4)=) 53<X# &' ?83-8 ( .+= ( =!'...3";$8 ?<"8 ( TW$0V) 4

S<9E6 }3:9>) 4!#) &' l!'$#  3:^) ( J3+W«.)20(T3U4V3' &O 1Kc) 5o!c!pS+) .+) 4=
' f+!g 5$C%  () &@D$# 4=$4)= S-O[A TWT!/30 S/()Sg P=3<% ( 1@"_) 4)kU$+k"Z

~-6 ( ?8)T!/3"0 �"D 3K/W V) `($U $6 3+ B=$# &/ ( `3;=3Z &/ �OV) &"i 54)k"U
&:6 �+$L# �+$L V) 3+ 18$ZYE-/3CS"/4)S/ )4 $"q+= &'3"]# 53"6.)21(?"#!CD 4=
�1#M8)/3#4W1T3U4V3'»1@_) B3CD) P1Kc) T!/30)43"#$dCD .-:@E# &X#3> $' &O

1# .--XA S<9E6S<O.T!/30 &<-#V 4= B=$# ?-c3X%."+) 5)$">) &"' =(S"\# 54)k"U
1+)$>) ( &+!/3R .-/)!0 �2( ( `$#V(4 1US/V 4= 1@_) B3CD)?"8)«.)22(T3"U4V3'

1# }$% )4 ?83-8 ( 7_) )4 .+=?"83-8 4= S"+3' ."+= S<i$6 ?8) SN9X# ( S/)=
?c3g=`=$O."+= 4= S"+3Q/ ,"U$6 ?"83-8 3"#) S"<O .-"-XA )4 TW 1@_) l!hg (

1# z$; &' $u<# &O)$i S<O &@g)S#=!;..-"-XA )4 ?"#!CD  !_) ( w)S6) .+=
1#S<O.4=1c3D?83-8 &OS+3Q/ ,U$6 4)S#)4 ."+= 5!"-/= w)S"6) 5$"-q-Z 5)$"'

S<O t+$\A.
5$C% B(= &@D$# 4= T3U4V3'(1/!"#)$-Z 53"m% V) $R[9#4= 5S"+S> 7"H% P

]+S/) B3G/q1# f+!g 1S+3]U.!]/ ( �<> V) SX' 53m% &O $H^ .+) 4=3":/ (
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?8) YE-c)$Q-c `43'(= J3-D (�4= )4 ."+= PYE-c)$Q-c bc3F T3:9dU V) $R[9# T3U4V3'
1# 4)$0 1US/V 1_!Hg `V!D&"' )4 1"#=W J3-D 1^3:9>) `V!D ?+$+S# ( S6=

1# Y@^ ( 7N^ ?8==43�8.)23(�() ( YE-c)$Q-c &X8!Af+)$U 5$-U53"6( 1"c)$Q-c
YOV) *+o!c!pS+) $-83dA TS; &'{3>Pf+!g 5$C%  () &@D$# 4= T3U4V3' &O .+=

1# )4 TW `=3QOS-]OP$Cd9# .+)3' )4 1<+=f8$Z&'(4 ?8= .+) V) 1+361# (4S"<O
() 5)Sg 3' 1/3E/) l3QA4) 54)$0$' 5)$' �3%$_ .+= 3+W &O() &">!A T=$O w!hX# (

.+) 19c384 .+= &C<+) 3+ ( `S#W J$gW ( )Sg &'"A 7"_3D �=4)= ,"-/ 1/3K>[JM#
YK% &' () 1'3-98= &' P&<-#V .+) 4= T3U4V3'1# $u<# .+= T!9# V) 1+36!";4= &"O =

?;)=$' 4= 1838) 5$G/ S+SuA �0)(?8() .-]-Z 536.$' &@D$# .+) 4= ()wMg
1# ?8= .+= T!9# V) 5S+S> 53<X# &' 1@Q0 7D)$#3"' 5$9"]-' 1+!"E:6 &O S'3+

`4),U=4)= 19E-c)$Q-c 536.)24(

1/W$0 J)4$N# Pf+!g f/)= B3:A V) `=3d98) 3' ?;)= 1X8 1/3#V &O T3U4V3'
4 .+= (3-c38  !L 4= S6= T3]/ 43UV38 Y@^ 3' )=4!"g$' 1"/)()$% =4)!"# 3' V)4= T

`=$OV(4 f/)= ( Y@^ &O$' ."+= ( Y@^ T3-# �'3hA `SK^ V)?"8) `S"#3-/.b"c3>
 3"8 4= T3"U4V3' 5$"C% B(= &"@D$# 1@uA .-9EI/ Y-/)S' ?8)1364}!"0( &"'

1#1/3<I8 4= () ( =S/!-Z3'T)!<^»&9dU?�X' 536«)1# j$h# )4 &9C/ .+&"O S"<O
J(M"A &"O $Q#3"-Z ?c3"84 3+ ?�X' &+W r!i43Ki 4= &X#3> ?+$+S# 3+ ?#!CD

4!G<# ?:CD ( r39O Y-@XA ( ?8) &-O,A ( J3+W`S]/1"# $"G/ &"' (S"+W�,">
S";3' `=!"' )S"g T3U=398$% ?+4!#[# ( ?c384 &#3/$'.)25(1"# &"s/3<iV$"L Y-"<-'

1N@A.+= V) T3U4V3' 536( $"H^ $"6 4= bc3F 1/3:9dU 53m% 3' b83<A 4= Y@^ (
1# )S-Z $--�A `4(==4!"# l!EQ# J4!_ &'  !\A ( $--�A .+) &c3N#  !L 4= &O S<O

?%$U S6)!g 4)$0 184$'.

 !" #$!%&'#( )%*+, - )./0'
4= r$"F &"O S/S"; &>)!# r$F 536=4(398= 3' 1/3#V 1<+= T3]+S/)!/  () 7E/

( 1+3%!C; �()=!' =!g J4S0.T)4(= .+) 4=PYO3"D Y"E+!-9+V!Z bc3F `3US+=
( `=$"O $+!"HA 1"]I'S-#) ( 1@#3CA S/(4 4= )4 &X#3> ( T3E/) P1'$uA B!@^ $'
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=!"' `=4(W T3"�#4) &"' 5$]' &X#3> 5)$' )4 5=)VW ( ?c)S^ ?%$]-Z �N\A B3-Z.
1@#3CA S+= 3' 1'$uA Y@^.+(4)=$i b"; $6!U P1<A!-/ .-/)!0 (&"O =!"' 1"F)

163-8 1#3:A1# 4= )4 36=$]%.43Q9^) .-:6 &'P!/T3"U4V3' &@:> V) 1<+= T3]+S/)
&g3"; V) 1"C+ T)!<^ &' 1'$uA B!@^ 3' &K>)!# 4= T)$+) 4=V) $R["9# 1":@^ 53"6

T4S"# 7"N^ ( b6k"# T3"-# ?Q"E/ ( &h')4 54)$0$' 5)$' xMA &' PT4S# 7N^
S<9g)=$Z.7:^ T3:9dU =4!# 4=U1+)$YK# &9C/&O ?8) .+)T!"i 1/3"EO &i$U

Y@^ T3-# l3QA4) 54)$0$' 4= 1X8 1+3QL3QL &#M^ ( 5$Kh#.+= (1"c( S<9";)=
19<8 `3US+= V) T3<+)"jM_))$U184$' )4 (= .+) T3-# &h')41#S/=$O4= ."+) (

= ( Y"@^ T3-# 543UV38 =4!# 4= YE+!-9+V!Z �2!# V) T3U4V3' &O ?8) 1c3D."+
1# T3-# &' .I8=4(W.)26(

7:^ T3:9dU &' 7p30 &O T3U4V3'1"EO $"U) &"O ?"8) 4(3' .+) $' ?8) 1+)$U
1#S+3' S<O }3%= .+= V) $_3X# T)4(= 4= S6)!gY"@^ 3"' &"O =V3"8 j$h# )4 1<+=

*"+=,/ Y"6 &"' 43-E' )4 (= .+) ( S;3' TW �@Q# ( �%)S# ( `=!' B3q:6 ( T)!I:6
S<O.V) 1C+`)41+36)4 Y"@^ &"O ?"8) .+) `S-]+S/) 1C+=,/ .+) 5)$' T3U4V3' &O

S/)!I' .+= S/V$%:»r3"ED &"C/W 5)$"' $]' ( S</3+=) T3:6 B!@^ �8�# ( �38)
?%4 B!@^  3Q/= &' S<O .;(4 �c3g 3' 3+ 3-/= 3' )4 =!g...,"> 5,"-i )S9') 4= Y@^

=!Q/ .+= 43O r3Q8)(T$0�"# 43"H\/) 4= 5=3":9# 536"64V 53A53":@^ ( 19"]
?;)= 4)$0 543H/ ( 5=!K+.)27(�43XA536S+S> T)4(= 4= .+= ( Y@^P&<-]-Z5)

S<i=4)= &/$0.?%$]-Z( B3"CD) 3"' =4)!"# 543-E' 4= 1'$uA B!@^ 4= $:9E# 536
`=$O )S-Z �43XA 1<+= 5364(3'�43XA .+) 4= ( S/)P361":@^ J)$:R bQ8 &' Y@^

J)S63]# $' &-CA (P5!0 b-04 �3#!:^?8) `=!:/ 5$A«.1# 1X8 T3U4V3'S"<O&"'
Y@^ T3-# �43XA 1^!/.+= ()4( �%4}!>45)$' ( S<O=3K<"]-Z 7C]# .+) �%4

1#S<O:
»?N-ND .+) �)!#)])S"g[163"U �`=!"' �L3"8 4)(=) B3":A 4= P?"-d-O (

`!"@> 1/3"#V P?"8) `S"; $]' $-q98= TW 1/3%$^ ( 1dE@% J3-@uA53"6
`3q9"8= 4= TW 1US"/V &' l!'$# Y-c3XA ( 1:@^5!"0 f"N/ `S"/$-U 53"6

1#1# T3-' 1c�S98) ( 1:@^ �h<# 4= 1X0!# P?8) &9E'?"8) `S;�*"+
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`=$"Z 4= Y6 T3#VS"-c!A J3"83ED) ( t"L)!^ 53"6�/3"E/41"#`=$"O
?8)«.)28(

Y@^ .--QA P$q+= BS0?8) BM8) ( TW$0 16)!g:»":h# T!"i BM8) ( TW$0&"' .|
)4 TW  MN9"8) Y"6 ( =$"O Y"@^ V)  3QN98) Y6 )S9') V) ?8) Y@^ &' SN9X# ( =!g

?8) &9g3<;«.S"/4)= �3"Qh/) B!@^ 3' BM8) ( TW$0 &C<+) $gW B3U:»1"#Y-6)!"g
&O 1A3+W .:2 Y-6= T3]/]3K/W 4=[T3"-# &"' l!"'$# J3-d-O ( T)43' ( =3' V) B3/

1#x()$A ( 36$-QXA S+Wh/) 36N-0= ( b-u^ �3Q13"' ( 1"83<;)!6 J3%3"]9O) 3"'
=4)= 1:@^ J3+$G/ ( J3#!@X#«.1# 1X8 T3]+) =!g*"A S"<<O`S"+SZ *"A53"6

�!>S<6= �-QhA V($#) Y@^ 3' `=$O &>!A 3K/W &' TW$0 &O )4 5�)29( �S9"8) ."+) 3'
?"-:O3D ( ?"c3g= 1#!":^ J�3�9";) 4= ( `$#V(4 1US/V ( 7:^ 4= 190( &O

98=31# ?c!K8 &' )4 43C%) ( B!@^ 536=4()4 Y"@^ ( Y+$+kZ»1c3"^�">$# .+$"A
J(3m01# 36Y-83<;P`S"+S/ )4 TW ."+= 5($":@0 4= &"O ?"8)  !"Q0 7"'30 $-F

Y-/)S' fq<U ( 4!O ( Y+$-q'«.)30(

h')4 $G/ V)a.+= ( Y@^P1' ?cW )4 Y@^ T3U4V3'1# .+= $O!/ ( `=)4)3"#) S"/)=
' .+= ?8) SN9X#1' T3h@8 7�# Y6 Y@^ 543+ T(S]cC?8) $:»M"' ?cW ��3#= $U)

1'  = ?8)  = $O!/ ( `=)4)1' T3h@8 7�# Y6 �3#=]cC?"8) `43"s-' ( $«(  = (
1# 43C%) ( tL)!^ ( Y@^ ( .+= P7N^ ( �Mg) w=)$9# Y6 )4 �3#==$-U«.)31(

V)T3K> &-c() })S') .--QA ( &->!A 4= Y@^ () $G/)3-D) (TW 1+3"K/ b+$IA �3/(P
b-O$A 7-# 3+ $_3<^ J3-d-O ( �)!g7"+!\A V($"' ( B3E>) 536( f+)S"-Z P3"6

1' 5($-/ ( J3/3C#) PT3E/) f+)S-Z P7#3CA T!/30 PJ3-D `S+SZ1"D( PT3E/) ?+3K/
4 ( 1/3:8W 536M' 3+ J),uX# P4)$8) ( B3Kc) (�)4 $#) .+) .--QA ( ?8) ,>3^ P363+

l!'$# .+= &'1#S<O.)32(]c B3N# 4= `$g�3' 36,u^ .+) &:6 3' Y@^ 3#)C1# $S"/)!A
543+ .+= &'S<C' 1+36.1# Y@^3"-D) )4 S-D!A �38) ( 7_) &9E/)!A ( S/)!AS"<O.

&O)$i&'P1\+!@A 3+ ?D)$_ MN9"8) $"C<# (  !@X# ( ?@^ =!>(  !Q0 $' 1C9#
?8) T=!' 103dA) 3+ 1A){.$G/ V) () $G/ &'1# T3]/ Y@^ &O T3K>1# S6=1"Z T)!A

Y�3/ &'))Sg(=$':»~-6 ?8) SN9X# �M:^ S<:]/)=1"' ?"X-QL ,-i["]<# ( �3"8)
=4)= T3+$> 3-/= $8)$8 4= 1cV) .N9# SD)( YG/ *+ `=!Q/] ...)kc[( �SQ# 5)4)= 3-/=
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`=!' �38)(?"#!CD TW $"8)$8 $"' )S"g B3"/ &"' 54=3"0 1"cV) SD)( Y�3/ *+
1#S<O«.)33(

Y@^ T3U4V3' =3N9^) &'PT)$"Q> ."+= ( )Sg &' 4(3' 4= )4 .-#SN9# �h<# tX2
&<-#V P?8) `=$O?' 536�"%) T=!"]U 3"' P?"8) `=$"' .-' V) �M#3O )4 198$Z53"6

`V3A1# T3]/ )4 J!Q/ Y9g &9E> 78!A 3K/W &' )Sg r39O &O 5)?#3-0  3:9D) PS6=
1# j$h# )4+$9K' &_Mg ( S<O&' )4 .+=  !_) ?-/3ND J3QR) `)4 .<#�#.-?QE/
?8) `=)=..+= &' Y@^ $q+= 543+P.+= &' &O ?8) 1A3%)$g ( J363Q9;) T=$O z3Z

?8) `S-QEi.
B!"@^ f+)S"-Z ( S"/4)S/ 19dc3I# Y6 3' �38) ( 7_) 4= .+= ( Y@^ .+)$'3<'

S>=!Q/ T3+=) 3' `V43Q# SH0 &' S+``S; )S-Z 1243XA $U) ( P?"%3+ )4 TW 7+�= S+3'
=$O �%4 (.�T3U4V3'1# 1C+ )4 .+= ( Y@^ x(4 Y6 ( ?+3F Y6S/)=:» 3Q/= (= $6

&9;)kU ?N-ND )4 TW B3/ &O ,-i *+1# S/)z4= 4= J=3X8 S/SN9X# (= $6 ( S/(4
?8) ?N-ND«(»4)!9"8) ( ?"X-QL &"' &">!A 1<X+ &'$uA ( `S63]# &N+$L {3IA)

 �S98) .9g381'$uA J38!E\# $' 5$G/ 536P?8) TW$0 &_3g J)V3-9#) V)«.)34(

123 - 4*.5+%.657 89$+:3#$'36$; <0=9 >?5@A? 32 #( <$7
J3QR) `o)(1dE@% 1]+)$U T)!<^ &' 1+)$UP5!"8 V) 43"' .-9"EI/T!:-"8 ."8(
x=$U3;?<O ?8!UW' Y6=V!/ T$0 4=&?%4 43O.T3/W Y^V &'J3QR)1+)$U$q/3-'

`!-; 3' &O =!' ?%$X# bEO 5)$' 5S+S> `!-;4= ?g3<; &' 1'3-98= .-]-Z 536
?;)= J(3dA &dE@%.J3QR) $G/ V)."6{ &O ?8) 1A3QR) $CdA &@D$# 4= 3K<A PT3+)$U

1# `S63]# (  �S98) V) 1Q83<# b-O$A $' &-CA 3'�@^ e')(4 S/)!A`S+SZ T3-# 153"6
S<O z4= )4 1X0)(.)35(4 $G<# V)J3QR) ?%3-61+)$UP=4)= 1U�+( (= 1:@^ ?;)=$':

"'$uA `)4 V) 3"K<A f"/)= &"O 3<X# .+) &' P?8) 1A3QR) ( 1'$uA ?EI/a�3"<-^ &"s/W
=4)= =!>(P1# 7_3D=!;��Y@^ .+)$'3<'`S"+SZ ( 3-";) ?g3<"; &'=(S"\# 1+3"6

1#�<Z �)!D �+$L V) &'$uA 7'30 &O =!;3# &/3US;3'.C/W B(= 1U�+(f6(�"Z &
?8) 1Nh<# 7-@\A S<#V3-/ 1:@^.)36(J3QR) S+= V)T3+)$UP?"+3K/ 4= ?"83-8 Y"@^

�3"dA) &"s/W n-"2!A �3%$"_ &"/ ( `S+SZ *+ }!0( 1+)$i .--QA 5)$' ?8) 1;MA

www.SID.ir

www.SID.ir


Arch
ive

 of
 SID

=>
$*>

?@
!"
.<
$AB

C-
DE

 
F$
>

&'C 
 

G6$
%H

3
 

#$
&I
8$,

13
91

244

1#`V)S/) 3+ S9%)TW T),-# 5$-U)37(.+)$'3"<' �"�@^ .-"-QA $"' 1"C9# f"/)=7"_3D P1
�:> ( f+3#VW P`S63]#`=)= 54(W?"836.=!"QK' ( t"]O B,@9"E# 3"K<+) 1"q:6

`S^305S<#?8) .-/)!0 ( B3^ 536�t]O f-Z V) .-/)!0 .-' .+)$'3<'7D)$# 3' `S;
( `S63]#`S^30 t]O5S<#=4)= =!>( l3QA4) Pf/)= 3' S+S> 536.)38(

J3QR) $G<# V) B!Kd# &8?"8) ?"-:6) ,p3D ( S>)( T3+)$U:`S63"]#P.-"-QAP
f-Z1<-'.$'wMg!h84)J3QR) ( T4S# Y@^ P?;)= S-O[A �3-0 $' &OS-O[A T3+)$U

S<9;)kU )$N98) $' )4.J3QR) J3-^S# 4= $q+= YK# &@|E#�@^ YE-/3C# PT3+)$U?8) 1
`S+SZ $6 &O 3<X# .+) &'?8) 1<-X# 7@^ 3+ ?@^  !@X# PYc3^ 4= 5).P 3"�# 4!L &'

?8) 4!/ f'3A  !@X# T363-U 4= ,9<8!9%.)39((f-Z ?-@'30 PSD)( Y@^ $q+= &>1<-'
?8)�54!|A ( $G/ PYK% P?%3+4= ~-6 &O 3<X# .+) &'( T!"#)$-Z 53"-/= =4!# 4= 5)

X0)( 53-/=?-361:/ Pf-"Z S"/)!9' &"C<+) $q# S;3' &9;)= 1:@^ ?@Hg S/)!A1"<-'
S<O.f-Z &+3Zf-Z T3C#) ( ?8) 54!|A P1<-':/!/30 =!">( &"' 1"C9# 1<-'4= 5S"<

?8) 1X-QL f/)= &_$^.�@^ .--QA �38) $' e')(4 .+)1# .+(SA 1S/!";.$"6 &"'
f-Z ?-@'30 V) .;(4 1@-g &/!:/ *+  3D`V!"D 4= &"O ?8) TW 1<-'B!"@^ 53"6

1# 1X-QLS-+!q' S-/)!A»W«(»r«*"; T(S"' PS"/$-q' 4)$"0 t"c) e+)$; 4= $U)
&u-9/»�«1# 7_3D=!;.f-Z T)!A .+)-'1# T3<-:L) 3# &' 1<=4!"# 4= &"s/W S6=
-X0)(?361# &9dU3CA) 7'30 =!;?8.$"G<# .+) V)P&"hN/ ( }($"; &"hN/ `S63"]#

?83CA).)40(S"_43Ki 1"L$"-g)  3"8,"-/V) .-"-QA?"+3F&"' 1+!h"84) 1"+)$U
?@^?8) `=4(W 5(4 1+)$U.)41(

?E+!-9+V!Z5S6)!; ( �h<# S^)!0 &+3Z $' Y@^ S/SN9X# 361"# S+SZS"+W&"O
S<@' ( ?8) $q]6(�Z 43-9g) V) �43g5V)=$"Z1"# =(S"\# )4 () 5$"G/ 53"6S"<O.

( 1<-^ 4!L &' &O 5S6)!; !A$Z 4= )4 =!g 5363^=) S+3' T)S<:]/)=.6{ V) 7N9E#
(=4)= =!>( T3/W z4=PS</,' *\#.)42(

T3:6&+3Z S; `43;) &O 4!L# 7"_) (= $"' 19E+!-9+V!Z ?%3-64 536( `S63"]
�-N\A?8) 4)!98) 5$+kZ.V) &"O 1:K# J3+$G/ V) 1C+19"E+!-9+V!Z ?"%3-64  =

( V)$% ( `S-]O$'`S/4)kU$8 V) )4 5=SX9# 536=($%1+)$U=$O43O &+$G/ P?8)&"O
f-Z &' 1<+= 1]+S/)!/ T3+$>."+) &' 1_3g &>!A ( ?+3<^ PT3U4V3' 5SK# 1c()$0
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( &+$G/536S"#3-Z= TW $"' b"A$9#?";).1#3":A &"]+S/) V) �3"Q+$NA 1+)$U=$O43"O
T3-<'r$�# 1^3:9>) $CdA T)4)kU?8) &9%$U `$K' .-#V.)43(

b"O$# 7"O $6 &O ?8) 4)!98) .+=3-<' 7_) .+) $' 1+)$U=$O43O &+$G/ �38)
`S; b-O$A Y6 3' 1_3g !\/ &' &O ?8) 1+),>) V)f"I' (= $"6 $"U) 19D ( S/)

--�A 43i= 7O ( ),>) 1<X+S/!; 1/!U$U= ( $P*":O 7"O J3"QR ( �dD &' Y6 V3'
1#S<<O.1"#  =3"XA 5)4)= )4 1^3:9>) B3G/ T3+)$U=$O43OS"</)=�b">!# $"#) ."+)
1#=!;3AS"<6= ?"-:6) ),>) JSD( &'.),">) ( 7"O T3"/W $"G/ 4=53"' 7C"]9#

4= $q+SC+`=$"O )S"-Z 5S"D)( ?"+!6 ( `S-"84 �3"%( &"' P&"9I-#WS"/).)44(T3"-<'
O=$O43( J3Q"83<# ( .<"8 &"-@O 53"N' ( B)(= &"O ?8) 4)!98) 7_) .+) $' 1+)$U

1^3:9>) 536=3K/P&d-�( 3+ 43O &'$' 7O 1<X+ 1^3:9>) B3G/ 4= &O =4)= 1q9E' 5)
S/4)= `SK^.1# 43H9g) 4!L &' .+)$'3<'=$O43O 5)$' )4 1c!_) T)!A$"G/ 4= 1"+)$U

V) S<A43Q^ &O ?%$U:43"O JSD( 7_)5=$O.&"-@O 1q<63":6 P7"_) ."+) 53"<X#
=4)= 5=$O43"O ?"-:6) &"X#3> 4= ,"-i $"6 P?8) 5=$O43O ?g38 $_3<^.�"Z

S<;3' )$q:6 S+3' B3G/ T!U3/!U 5),>).�38) $'&"' B3G/ P5=$O43O J4($2 7_)
?"-c3X% ( 36=3K/ ?g3<; T3C#) ( =4)= V3-/ &L!'$# 536=$O43O &-@Ob"ED $"' 3"6

= =!>( 36=$O43O=4)( �4=7O 7_)1+)$UP�,> &/ ?8) 7O $' S-O[A.)45(

T3+)$U=$O43O $G<# V)P&"'3�# &"' &X#3>&"' Y9"E-8 ."+) &"O ?"8) 1:9"E-8
$+VY9E-81# bX]<# ( YEN<# 1^!<9# 536B)S"O$6 ( =!";$+V ."+) V)Y9"E-83"6

1# `SK^ $' )4 1_3g =$O43O4= l3QA4) ( S/$-UY6`S-<AE-8 $+V .+) T3-# 5)Y93+ 36
=4)= =!>( Y9E-8 5),>). =3XA ( J3QR $H<^ $' S-O[A P1+)$U=$O43O &+$G/ &@O3;

?"E-EO43# `3US"+= P1+)$U=$O43"O &+$G/ T3^SQ# ( T3D43; ( ?8) &X#3> 4=3"6
1# SN/ &' )4 &X#3> 4= =3mA =!>( $' 1<Q#' ( S<]O&( �3"%( P=3"mA 7"_) 53">

� )= )4 1q9EQ:6C% &#!G<# 5,O$#1# j$h# Pf+!g 5$S<<O.)46(&' T3U4V3' 5SK#
( `3u<Z &6= bc3F T3:9dU &O 19E+!-9+V!Z ?%3-64 V) 18[A4= P=!' 5=M-# ?H;

=!' TW 1Z3A5$"-q-Z 3/3:6 &O )4 f+!g 5$C% &#!G<#Pf+S"/)!/ &^3";) ( e"E'
Y@^ 19+)(4 3' Y6 TW 1<+==!' &/3+)$UPS<O  3Q/=.T3U4V3'dU &@"E@8 $"8 &"OT3":9

Y@^?8) 1<+= 5$Cd<;(4 &/3+)$UP`V!#W �38) $'Y@^ 536`S63]# Pf+!g &/3+)$U
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`V!""#W ( 3+3""m0 54()= 4= f+!""g zM""# ( 43""-X# )4 )$N9""8) (4)$""0 1""<+= 53""6
1#S6=.)47(

e-\# 4= T3U4V3' xV!#W &O ?8) TW ?;)= 4(= $G/ V) S+3Q/ &O 5$q+= &9C/
r$F 1Q6k# $-F&9%$U J4!_V) &O1\-E# �Mg)$R["9#=!"'?"8) `.1+!"8 V)

&E/)$% 4= 1<% &9;4 4= () JM-H\A $q+=bQ8S";3"A`V!"#W T3"-#B!"@^ 53"6
S<-Q/ 1/)S<i �43XA b6k# 3' 1<% ( 1'$uA.$"Cd9# ."+) $"G<# V) P43Q9^) .-:6 &'

xV!"#W ( 1"'$uA B!@^ 1<+=&"' 1"<% 53"6~-"6=(S"\# )4 b6k"# &"_$^ &">(
1:/S/=$O.)48(%=&:6 ( S0 B3:A }3x(4 ( 1"'$uA B!"@^ V) T3"U4V3' &"Q/3>1"83<;

r39O 4= 19E+!-9+V!Z»1L `)4`S;«SD &'1"# =!g 5M^)f+S"/)!/ ."+) ( S"84
43"O 19D 1<+=S<:"]/)=1"X-QL)43"' &"O7"-@\A 1"Z 4= 19"E+!-9+V!Z =$"C+(4

`S+SZ`=!' 5=3# Yc3^ 536P;MA11# 1N@A &/)SD!#W �M:^ &O S<Onh"8 4= )4 3"K/
1# 4)$0 SD!# T3E/) *+&' S6=54!L84S# ( 3KN% V) $9K' &OPT3)Sg &-A!QR J3d_

1# z4= )4S<<O.)49(

&#3/$' PYG/ &' T3U4V3' &>!A( 5,+4f-Z,-/ 1<-'S+= 7_3D?8() 1:@^:»3'
( T=$O r3ED T3#V$C%()4 T3#43O&]N/ 5(4&Xc3h# 536S;�JS#4)=.9g)S"/)

(3'$Q_(.9g)=$"Z &"d-�( B3"u/) &"' 7"O!AP�3:@"E#3"#)4S"6)!g ?"-N%!# &"'
S/384«.)50()4 1<+= 7p3E# B!:^ T3U4V3',-/A &"'[V) 1"8&"' Y"E+!-9+V!Z ?"%3-64

1# 1:@^ �+$LS:K%($-EdA1"#S"<O:( 3"^=w$"HAW4= T&h"8)( &"' ?"X-QL
4= 54(,-c3A3OS<+)$%( ?8) 1X-QLo$/) T3:6 T3h-;55)��!"_) &O ?8)$"A$'(
7:^ YO3D( `=!' `=3# 5(4 `S<<O( ?"EZ `=3"# T3#$% ?\A ?8) 7C]#.-O$"i

4)$"0=$""-U.)51(`3US""+=T3""U4V3',""-/ J!""Q/ =4!""# 4=&9""83g$' �M#3""O?""%3-64 V)
19E+!-9+V!Z?8).4!"K� ( T3"+=) f+)S-Z S/(4 3' &h')4 4= )4 =!g  \' T3U4V3'

' ( $-8 3' T)$Q#3-Z1# V3FW 19E+!-9+V!Z T3-S<O.PS"-D!A z$9"]# $"H<^ &"8 )S"9')
`=3# &8 T)!<^ &' )4 ?#3-0 ( =3X# ( J)=3Q^T)$Q#3"-Z J!"^= ( T3+=) B3:A 4= &O 5)

?8) `S#WP1#$'=43:;.+) V) *+$6 &O3�1I+43A S<+)$% 4= $H<^_3g1( 4!K�
3<9# ,-/ $H<^ &8 .+) f+)S-Z S/(4 ( `=$O )S-Z 1@uA7"#3CA ( $"]' Y"K% 3"' b"8

?8) &9;)= J(3dA $]' 163UW ( J3^ML).53d"_ $"]' &O 3u/W &O J4!_ .+) &'
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=!' )4)= )4 &-c() 1U=38 7D)$# ( &/3O=!OP1# $63� j!/ T!s:6 5$Q#3-Z&' &O =!;
1# J!^= )Sg 1q/3q+ ( S-D!A $H<^S<O.)52(J$"mD P4!"K� $-8 .-:6 &#)=) 4=

1# $63� l!c=!;.K�4!5(( 1O=!"O 53d"_ V) TS"#W T($"-' ( �($g 3' `)$:6
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1:/ ?QE/ 5=3# T3K>1"# r!"E<# 5=3"# T3"K> J�!\A &' )4 TW ( S6=S"<O.)71(
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Y@^ ��8 PS<9E6 5SD)(1"# J3QR) &' )4 .+= 16)!g4= 1+3"K/ BS"0 4= ( S/3"84
5398)4xMA .+= ( Y@^ �3Qh/)1#S<O.5$-"EdA &"O ?"8) S"<+)$% .+) V) 4!Q^ 3'

.+= V) 1:@^.C:# () =,/ 4=1#=!;.)75(b-8W V) 1C+5S> J�3C;) ( 36&"O 5)
Y@^ =$C+(4 &>!9#&"+$G/ ( 1"X-QL B!"@^ &' () 4$C# =3<98) P?8) T3U4V3' &/3+)$U

=$O43O?8) 1+)$U.y=$C+(4 .+)&9d-;"' 1"X-QL B!@^ &' 4)(&."+= &"' JS";54)=
1# b-8WS/V.&/!U &' 1<+= $Cd9# .+)6)!� V) 5) !L 4= $]' 536439%4 ( 364(3' $

1# `=3d98) ¢+43A( 36=4(39"8= 1#3":A &"' =!"g 7N9"E# 7"N^ 3' $]' 3+!U &O S<O
V!#W`3651# ?8= 3-Q/)S";4 5$"]' 7N9"E# ?"%$X# &"O `V)S"/) T3":6 &' ( S'3+
1#$9:O 1D( ( .+= &' $]' V3-/ PS<O1#=!;' (&1' 1D( V) $]' PT3#V 4($#V3"-/
1#=!;.)76(

1' fN/ $' 1<Q# =!g `3US+= ?+!NA 5398)4 4= T3U4V3'( �"A4 4= $"]' 7+S'
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&' f+!g 5($g) ( 5!-/= 4!#) �9%1# ?D)$_S+!U:»4= $U) 3-Q/) J3:-@XA `V($#)
?8) `S; �0)( 3-/=  !Q0 =4!# 1@O x(4 (  !_) 4= PS;3Q/ TW J3-p,>.&"' $"]'

-'$uA V) �Z =!g f<-' ( 7N^ 3' ( =!g 53Z1c!"_) ( B3CD) T3:6 &' 1/�!L J3
&9dU )S9') V) 3-Q/) &OYO ( `S-84 PS/)(1# 7:^ f-'1# 3+ S<OS"<O 7":^ S6)!g«.)77(

1"#  Q"]9# 1+)$U=$O43O &+$G/ &' P.+= &' $]' �3-9D) J3QR) 5)$' T3U4V3'( =!";
1#S+!U:»&-CA vI; &' �c3g &' T3:+) P5=$% $G/ V)63U1( S-#) ( .|:h#l3"]/
1#S6=.T3"C#) &"X#3> *"+ 4= z$9"]# wS6 ( `S-N^ =!>( ,-/ 1^3:9>) $G/ V)

1# )4 543C:6 ( 1#3q:6S6=(1# Y6)$% ?-<#)=!;.J�!\A 1<X+ P1:@^ $G/ V)
fQ<> (`=$Z ( J438) $-u/V T=$O `43Z P¢+43A 53643C63; ( J3O$D ( 36?c3K>

B)$# 3+ .+= &+38 4=`=!' 5$C% ¥4,' 536?"8)«.)78(1"<+= S<:"]+S/) ."+) &"i$U
$"' )4 ."+= T3:"E+4 &"' T=V �<i S+)!% P$_3X#1"#�-u"]A ( �"-@QA 3"#) =43:";

`V!#W1"# J4!"_ () b/3> V) &/3+)$U=$O43O 5$G<# V) 1<+= 536=$+k"Z.T3"U4V3'
7+!\A 163q/&' &/3+)$U=4)= .+= �S98) 4= ("Q<> �3"Qc3F P() 536a( &/)43q/)=!"8

7:^1# )S-Z r$0 ( �4) .+= V) &/3+)$U"' ."+= ( S<O&5=!"g() =,"/ 1"9QA$# =!"g
=4)S/.)79(

=$O43O x(4( ?\@"H# 53"<X# &"' )4 �S"_ PT3"U4V3' `=3d9"8) =4!# 1+)$U
?Xd<#1# 3<X# 1+)$US<O..+) b-8W&/!U/W x$q/1# $63� 3u=$O43"O $U) &O =!;

1@+S' &C<+) 3+ =!]/ w!]C# 1<+= 4(3' *+$63"� =$O43"O TW 4= 1"<+= 4(3' 5)$'
1# 1d9<# 1<+= 4(3' TW &' T3:+) `3q/W P=!;=!;.4= T3"U4V3'  3"�# T)!<^ &'3S<,2 

H<4O 38 .-' &O53613153A1320&9;3q/ 1E:;PV3":/ $R) 4= &O )4 5=3+V S+)!%
1# T3E/) b-H/ TS/)!g1#$' =!;=43:";..+$":A b">!# V3":/ T3"U4V3' $"G/ V)

A&d-�( .+$:A P�d/ ?+!N4= l3Qm/) ( ?c3EO .9%4 .-' V) T!i 5S+)!% ( 183<;
1# T3E/)=!;.)80(&' .+=3-<' SN/5363^=)TW TS"/)!g V3":/ S"+)!% =4!# 4= T3U4V3'

`V!#W ( 5=3Q^ B3CD) &O ?E-/ .+) 4= .I8 &O ?8)5=$% =$O43O S03% 1<+= 536
53-/= ( 1^3:9>) (.+) �$F &C@' �S/)`S<E' 5=$O43O .--QA &' eN% S+3Q/ &O ?8)

S+!]' ?8= 1<+= `V!#W V) 7+S' t]O 3' bL3I# 3A =$O.)81()4 YE-A3:U)$Z T3U4V3'
b83<#:@E# 5)$' 1dE@% `3U$G/ .+$A3/31# T1"# xM"A 4kq64 .+) V) ( S/)=S"<O
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.+) 4= ( S<O �-QhA .+= 1/3Q# 3' )4 TW  !_)&<-#V1#S+!U:»Hg V) 1C+J3-"_!
 3"Q/= &"' &"]-:6 7":^ =$# ( ?8) .-X# wS6 .9;)= *-A)$Z =$%T3"8W.+$"A(

`=381# `)4 .+$A==$U«.)82(

."+= 5$63"� J)=3^ ( r)=W ( ?X+$; &' 1/)S<i ?+3<^ P1<+= f+S/)!/ .+)
( &"-O,A ( 1"0Mg) B43"C# 7"-:CA ( �!d/ jM_) )4 .+= ?+3F ( wS6 ( =4)S/

1/(4= &-c3^ J3C@# .-N@A1# B=$# 4=S/)=.3"' ."+= }($% ( B3CD) PT3U4V3' $G/ V)
&c384 4= &O 1;(4 TW?8) 1@:^ 536P=!"HN# �3"8)(1"<+= J3":-@XA wS"6

?E-/.)83(T(4= 1/3Q# ¤3\c V) T3U4V3' `3US+= .+) 3C;) 43i= 1<+=36=)$+) (1+3"6
&O)$i P?8) 1838)T3"E/) T(4= jM"_) .+= ?+3F ( wS6 &i$U4 ( 3"6T!":<6

�Mg) ( 1<+= &X#3> *+ �-8[A ( 54)$0$' &' 3K/W TS;&-";3D 4= 3"#) ?8) 4)S#
�@E# B3CD) ( ?X+$; T=)= 4)$0&"' &"/3K' &' BM8) 1Xh0 ( Y1"6)4 ,"-/ T=!"Q/ V(4

?8) r)!_3/�)84(&c384 &' &O 1d@C# .+)$'3<'1# 7:^ &-@:^ 5364= Y"6 S<O=S"_
7:^ 4= )4 =!g 1<+= T3:+) &O ?8)T3":+) J)4!98= .+) &' 7:^ 3' ( =V38 1@u9#

1# Y6 ( =V38 4)!98) ( 43C;W )4 =!g?"#$D )4 T)$"q+= 1^3":9>) �!ND S6)!g
*"+ =3"X') 1"q:6 3"K<+) ( S/3";!�' 7:^ &#3> =!g 1^3:9>) t+3�( &' Y6 ( SK/

1# 7-C]A )4 ?N-NDS<6=.)85(

+)$N98) x(4 &' T4S# Y@^ 3' &K>)!# 4= T3U4V3' 5SK#�1&"-CA TW$"0 1"'$uA
=$O=)= 4)$"0 ."+= ( Y@^ T3-# �3Qh/) 1^!/ 4= )4 f+!g ?:6 &K>( (.5!"8 V)

w$D T3:6 $q+= 1/3'V 3' Y@^ &O =!' 1^S# P1<+= T3'V $-EdA 3' () $q+=TW$"0 536
?"8) `=$O 4)$CA 1/3E/) ( T3K> P19E6 f+)S-Z =4!# 4= )4.&"O 1O$9"]# &63-"8

+= ( Y@^ T3-# T3U4V3'1# t+=4 TW$0 3' 1'$uA B!@^ 3+ .?"8) 1/�!L 43-E' PS<O
1# 7#3; )4 ?X-QL ( T3E/) ¥$# 3A 1US/V ( ?N@g V) &O=!;.)86(

?E-/ .9dU &' 19>3D&O1<+= $Cd9# .+)Y"6 ( Y"pMA 4= 1X8 &i$U1<-"]/
( B3:96) 3#) ?;)= .+= ( Y@^( 7"+([A ,> P=!HN# .+) &' 7-/ 5398)4 4= () xMA

dA`V!#W $-E=!Q/ 1:@^ 536=4(398= �d/ &' 1<+= 536.=!"' TW $"' T3"U4V3'&"O3"'
&"<KO B3"KA) V) f+!g Y^V &' )4 .+= P.+= V) 1:@^ $-EdAT=!"' 1"%)$g ( 19"8$Z
=!"":-Z l)$""%) `)4 P$-""E# .""+) 4= () 3""#) S""]I' 1""_Mg.&9""EQc= !""8 *""+ V) ()

www.SID.ir

www.SID.ir


Arch
ive

 of
 SID

255

 !"
#$
%&'
()

*!+
,-
./0

1,
2$/3
4(

5
#$
(67
$89

:;
<

19E6?X-QL 183<;&/3+)$U( =!'1X8 $q+= 5!8 V)."+= V) ?"8)$D ( �dD 4=
f+!g 5$C% `3q98= .-O4 .O4 &'3�# &'?;)=.B3:96) 7_3D $gW ?8=() 5V4(

19"E6 ?"K> 4= &"O ?"8) 1L3"N9c) 163"q/ P.+= ( Y@^ YpMA 5398)4 4=1"83<;
?X-QL1:/ &O ?8) TW $#) .+) 7-c= ( `=$O )S-Z �!8 )$U`S"+SZ 1mX' S/)!A53"6

( 1:@^ 7-@\A 3' )4 Yc3^S<O .--QA 5=3#P( 1+3"<X# t"+$\A )4 TW $L3g .-:6 &'
1# 1#!Kd#S<O.`,"-q/) �"d/ &"' )4 .+= ( Y@^ T3-# &h')4 S/)!9/ 5( `S; �/3# &s/W

.+=19E6 ( &/)4)=A 5( &O ?8) TW S<O 7D 5S-D!A 183<;3' )4 Yc3^ 1X-QL .--Q
$-F .--QA1# Y6 �$^ 4= Yc3^ 1X-QL1:/ ( S/)=)4 TW S/)!A=)S"9#) $-"E# *"+ 4=
S6= 4)$0.*"+,-%39# .--QA  !L 4= 19E6 ( Yc3^ 1X-QL .--QA &O ?8) TW $#) �0)(

TW �$^ 4= &/ =4)= 4)$0 Yc3^.)87(T3:64!LS;  \' &OP4= T3U4V3'B!"@^ ."#)=
S; `S/)4($Z r$F 1'$uA(&' T3U4V3' J3'!9C# &QL30j!2($q/3-'?"8) .+)&"O

`3US+= T3U4V3'36)4 f+3:9dU �38) $'`=!"' YE+!-9+V!Z &O f+!g &/3#V bc3F TP
J4!_5S<'`=$O()$#) ?-:6PS"6)!U(S63";1"<N9#5)$"'.I"8 ."+) J3"QR)

)4W &O ?8!O!%5$R[9# T)$Cd9#V)J4!_ bc3F T3:9dU1# 5S<'=!;.

#$'36$; <0=9 >?5@A?0BC%? D3-2 32
T3+$> 5!<X# 4SZ &'3�# &' T3U4V3' 5SK#V)$% PT)$+) 4= 1<+= 1]+S/)!/1+36=($% (

$-8 4=?;)= f+!g 5$C% `3q98=  !\A ( 4!hA.$H^ 4= &O BSN9# T3U4V3' $U)
T3#4W $K�8 ()4 f+!"g 5$"C% B3"G/ P1+MX9"8) J)$CdA ?-:O3D T)4(= ( 1+)$U

J4!_5S<'1#=$O?#!CD ( ?83-8 4= .+= ?c3g= V) (7:^ &' 1/3Q-9]Z 54)=
1#4(W=P&9";kU ( BSN9# T3U4V3' &-@^ ( ?%$U f-Z 4= 5$q+= `)4 $g[9# T3U4V3'

S-"]O fc3i &' )4 TW ( S+4!; =!g 5$G/.( 1/3"Q# 4= T3"<s:6 $g["9# T3"U4V3'
&@O3;( ?"c(= ( ?"83-8 5)$' 3#) ?8) T3:+) &' B$q9]Z P=!g 5$C% .+=3-<' 536

J4!_ ( B3^ �h<# &' P&X#3> `4)=) `!\/1%$^ 5S<')$%?"8) 7p30 1Q6k#.)88(."+)
4!K]# 1/)$<I8 4= T3:@E# f+S/)!/3' =!gT)!<^»?"�X' wS"6 P)S"g PJ$"gW

3-Q/)«T)$"q+= T=$C/ 1US<' ( .9E+V =)VW )4 .+= ( T)$Q#3-Z ?c384 ?+3F ( wS6 P
$"' �d/ b+kKA (1"#=43:";.P5,�";W T!"i 1@p3"E# =4!"# 4= ."+= P() $"G/ V)
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&/3g( 54)=4!#) `4)=)=3H90) T!i 5(183-8 ?+$+S#P( 43C6)4)4 1@:Xc)4!98=
1:/ 3# 43-9g) 4=( �A4 �3838) ( =4)kUE/) =!g `SK^ &' 4!#) .+) �9%T336&"O ?"8

&'$uA ( 7N^ &/)$C; &'1#S</)!AS<+W$' f+!g 5!-/= 4!#) �Z V).)89(

T3<i1# &OV$L Y-<-'A@1NV) `4(= .+) 4= T3U4V3' 536( fN/3O=$O44= P.+=
3' b83<A4= &]+S/) 1/3K> 53m% 38SX' 536V)1985?"8).$"H^ P$"H^ ."+)

5o!c!pS+) 1;3Z($%P36&'`�+(( ?8) B,-EO43# 5o!c!pS+)$"H^ ."+) 4= T3U4V3'
43'$q+=S/!-Z=!g)41# T3]/ f+!g &/3#V bc3F T3:9dU 3'S6=.e@"E# T3":9dU

(= .+) 4=4o!c!pS+) T3:9dU P`5( 5,-98?+)(4)$% 1;3Z($%&"O ?"8363"'T)!"<^
3#SX'V) 1+)$U=SuAW=3+ T1#S<<O.)90(f8$Z5S-@O."+)( 7"@^ &"i &"O ?"8)

1@#)!^bQ8`3US+= V) T3U4V3' &O S/S;1@Q0 536=!gV) 5$�O)S"D 1N@A $' 1<Q#
"-c3X% ( S"' V) T3"U4V3' �=4(W 5(4 ."+= V) 1@0)SD 1N@A &' ( S+!; ?8= .+=?

5$C%"9d-; ( &9EQc= f+!g 183-8ax(4 ( r$"F TS:A19"E+!-9+V!Z 1"83<;
4= ( =!'f+!g 43RW B!:^V)&"@:>»BM"8) 4= J)$"Kh#«P»1"L `)4`S";«P»�$"8

bN^T3/3:@E# 1US/3#«(...1# .--QA ( $-EdA &/3+)$U=$O43O x(4 3' )4 BM8)( =$O
&'(4 f8$Z .+) 3' &]-:61# (43+W &O S;b9C#.+) S03% $q+= 53643O &/!U3"6=$O

S<9E6..-<i $U) �=4)S/ =!>( `$-F ( ?%3G/ PYG/ P43O P5=)VW P.-#V r$�# 4= 3+W
+= V) 1+36=$O43O$' .1#.-#["A .+= V) 7+S' 3+ $9K' 5$q+= 536$-E# 3+W PS+WS"<<O�

f8$Z .-:6 �S<9E-/ TW4= BM8) $Q#3-Z ?�X' V($c38 4= 3A S; bQ8 36`3"# .:K'
13714!K]# 1/)$<I8 4= T3U4V3' PP=!g&"/ )4 T)$Q#3"-Z TS"; &9I-q/)$' V) wS6

J=3X"8 &"' =(S"\# ( $"H\<# )4 3"K/W ?c384 &C@' ?#!CD ( }3:9>) 4!#) `4)=)
T3E/) 5($g)36�S/)S'e+$"dA ( l)$"%) P&"/3+)$U=$O43O .-"-QA b-8W &u-9/ .+)$'3<'
1<+= ?%$X#= .+) 1/3#V &O ?8).+)( )4 �3<;1#1+3"-/= 536V3-/ 1#3:A &O =4)=
`V!#W V) )4=!; 3+!> BM8) 536�( S'3+ �!8 e+$dA &' $q+= 1/3#V 4=( )S"g eN%
)4 J$gWS<+,U$'.)91(

19IQ";!g B3CD) ( r3Q8) &O S/=!' `S#3-/ �3%$_ 3-Q/) P$g[9# T3U4V3' $G<# V)
S/4(W Y6)$% 3-/= .+) 4= )4 3# `3%4 (.;!g3"' ( $"q+=  3C;) &' )4 3-/= .+) 4= 19IQ

\@H# 536=!:<64 &' &>!A31"# Y6 $q+= .+$-g ( T)S<:]+S/) PT?"8= &"' T)!"A
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=4(W�.+= .+)$'3<'S+3'S;3' &9;)= 5$A�3' wS6.1"# ��8 T3U4V3'TW &"O S"8$Z
1c3X9# wS6Yc3^ 19D &O 5$A`3UW P.+$AT3E/) .+$9K' ( .+$A1:/ Y6 36S</)!A$"]'

?8) J$gW ( )Sg PS<<O ?+)S6 TW &' )4.wS"6 PT3"U4V3' Y"^V &"' P$"G<# .+) V)
YK#1838) ( $A3-Q/) $AP( )Sg/!qi &/ ( `=!' J$gW3-/= 4= .9E+V 1q.)92(T3U4V3'

183-8 J�!\A ( 1#M8) rMN/) V) SX' ¡=)!D &O"V) )4 TW $"' bA$9# 1^3:9>)
`S/)4kU $8P3-8 5)(,/) 7-c= &'y=$C@:^ &' ?QE/ 19+3243/ ( 5S-#)3/ V)$') ( 18&'

1<+= ?#!CD r!@h#3/ 5( Y^VP3"'543:";$'4= ."+= 4!"mD 1"d<# 536S"#3-Z
&63-8 P?83-8b-8W .+) V) 5))4 361# B3/=$':

1.."+= &"' ?Q"E/ B=$# T3:+) ( S-#) b@8 ( .+= V) w)$H/):( B=$"# 1"90(
( T3+=) ,u^ ( 1/)!A3/ 3' T3/)!>&>)!# 4!#) T3+SH9#S/!;YO P1# �!+[# YO=!;

1# fc3i &' )4 .+) 7_) (S<]O�
2.?X+$; T)$Q64 ?8= &' ?c(= ( .+= w$HA:?"83+4  3"8 T)4),"6 S</3#

¨3Z }V3<# T(S' 1<+=&O 1/3:�^ ( 183Q^ 53d@g 3+ *-c!A3O 53E-@O ?-:O3D ( 36
 !84 &d-@g )4 =!g1# ©)S/S/)!g�

3.5�3O1/3h-;:`)$O) x(4 ( J4S0 &/)!9]Z 3' &O 1#M8)Z]-' P=($' f-$9
)Sg .+= 3A ?8) T3h-; 5�3O.)93(

&' &O 1<+=3-<' SN/5363^=)&+$G/ .+)�3"-0 &O ?8) TW ?8) =4)( 1<+= V)=$Z
¨3Z 1<+= ?83+4�# �3-0 PBM8) .+= ?-/3D(4 ?83+4 3' 363dc)?8) �4.4= &s/W
`S#W &-N% ?+�(P&9C/ .+)?8).+= S+3' 1c)( ( YO3D &O3' P�3<;$+S# PS6)V P)!NA

�'S# (S;3' $.+)$'3<' �1"# 7":^ 1<+= B3CD) r!i43Ki 4= &-N% 1c(=3"N9^) ( S"<O
5)$>) ( ?X+$; &' 1N-R(7#3OJ)4!98==4)= ."+=.4= ."+)1c3"D)4= &"O ?"8

¨3Z ?-:O3D T)4(=."+= ( ."+= B3/ &' 3E-@O r3\_) P36=)4 B=$"# ( &"X#3> P54)
1# b+$%S/=)=."+= ( .+= 3' 19QE/ (S<9";)S/ 54)=�&"'$uA T=)= Y-":XA .+)$'3"<'

c384),6 ?-:O3Da?#!CD 1N'3# &' 3E-@O1<+= 536P( t+$\A P&hc3�# 1^!/b@0
J3-X0)(?8).)94(

T3U4V3' 183-8 YE+4�!C8 =$C+(4 &>!9# &O 5$q+= b-8W ( &;Sg?"8)
&O ?8) TW5!-/= ( 183-8 .+= *+ BM8)?8)1:/ (&O )4 ?-\-E# &'$uA T)!A
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1# J$gW ( 3-/= 1+)S> $' 1<9Q#=4(W4= )$">) &"@D$# &' BM8) 4= S;3'�1"%$L V)
1"":/ $Ok""9# )4 &""9C/ .""+) ,""U$6 T3""U4V3'?""#!CD &""O =!"";( 1""<+= $""-F 53""6

b-8W ( J3%W 43i= 19-U &<KZ 4= *@E#4�!C8<9E6 1/)()$% 536,U$6 T3]+) ( S
1' P10Mg) JMC]# V) 1<I81U=!"cW ( 19c)S^�"#)!> 1^3":9>)( 1"83-8 53"6

1:/ T3'V &' 4�!C8=4(W.)95(

P=3"X') 3+W &O ?8) TW ?8) j$L 7'30 T3U4V3' `3US+= =4!# 4= &O 1d+$� &9C/
vg3"; .9";)= 43"-9g) 4= T(S' BM8) 536439g38 ( w)S6)?"#!CD Y"K# 53"6

�N\A) $+kZ' �?8&T!/3O T(S' $q+= J43Q^1:/ J4S0 536( 5=$"% B3"CD) T)!A
)S"g ( J$"gW &"' B=$# &>!A ( b+kKA P1c3XA �D 1^3:9>)P&"X#3> 4= 54!"\#

( `3q]/)= Px4($Z ( xV!#W...S-]I' �N\A )4.wS"6 .-":6 �"N\A 539"8)4 4=
&"#3<#)$# )4 BM"8) 19X+$"; 1"@^ &O =!' BM8) 1c3XA ( x$9EU 1<X+5)( 5!"-/=

5$A$' ( =$O 1%$X# 1'MN/) ( �#3> 5o!c!pS+)5o!c!pS+) &' ?QE/ )4 TW 53653"6
i T4S#=$:;$' YE-c)$Q-c ( B,-EO43# T!.)96(

3"-/= 5)$' .+= &]+S/) 3' )4 1<+= ?#!CD &O ?8) TW 4= T3U4V3' $q+= 53hg
`$K' 3+&9;)= w=)$9# 5!-/= �%3<# ( 3-/= `)4 4= .+= 5$-US/).)1c3D 4= .+)&O ?8

&' ( ?E-/ 183-8 .+= 53<X# &' 1<+= ?83-8~-6( 3"-/= ?c3"_) 53"<X# 3"' &">(
B=$"# 53"-/= &"' TS-"]I' 1<+= 1+)!9\# P=!HN# &C@' ?E-/ w=)$9# 1+3-/= �%3<#

?8).B!Kd# &' BM8) 4= ?#!CD P1<-:g B3#) $-QXA &'5($-ZeN% ( ?8) T!/30 V)
YCD &X#3> $' T!/30#$%= �3I;) 5�4 ( )Sg T!/30 3#) P=4)= 1+3T!/3"0 ?#!CD 4
=4)S/ 19c3g= ~-6.)97(&9%4 Y6 5(41#4= T3"U4V3' $"CdA 1@"_) 4!\# ?dU T)!A
B=$# P$g[9# `4(=?"8) 1"8)$O!#= ( 54�38.&/3"]/ &"]+S/) ."+) 4=T!"i 1+3"6

1# `S/)4 &-;3D &' .+= V) *+o!c!pS+) ( 5$�O)SD 1N@A ( &N% P?-/3D(4$"' ( =!;
&/3]/1"# S"-O[A =3"X# ( S"-D!A P�Mg) T!i 1+36=!";.�3"\+!@A $g["9# T3"U4V3'

183-8 B,+4�!C8(1# )4 5=3N9^) &/�MQ"0 &"s/W 1"<+= f+S/)!/ .+) ( =$+kZ43"'
&/3;=!' `S; .+= 536P1C+1# .-+3Z 1C+( J!"Q/ T["; () 43Q9^) .-:6 &' ( S]O

> �M#3O ?#!CD V) )4 ?#3#)1# )S�?#!CD ( S<O1# )S-Z 4�!C8 19-^($]#S<O.
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&@E@8 ( }SQ# T)!<^ &' T3U4V3' 5SK#Y"@^ T3:9dU T3Q<>1"<+= 1"]+S/)!/ &"/3+)$U

%$q"; fN/ ( YK811"83-8 J�!"\A 4="?";)= $"_3X# T)$"+) 5$"C%.()4=
5$C% J3XQ9A ( J)$+$NA"."+= ( Y@^ �3Qh/)  3Q/= &' f+!g 183-81<-"]<:6 (

=!' (= TW.T3U4V3'1# xMA=$O3'1:@^ f<-'TW$0)4$-EdA."+) $' ( S<O&"9C/
S-O[A1#S+V4((  !\A *Q8 &O1' &C# T)4(= J3+W 7g)SA&#3/$' &' ?63Q;5,+4

(S<@' T3:9g38 *+ 5($]-Z( ?E-/ 5,@% ?@C8) 3'V3'$�3<9#3'=$"C+(4 .-:6
4 .I8 .+) PTW$0 &' 1:@^)1# T3-# &'=4(W}!"2!# &"' &9"E')( 1c)!"9# J3"+W &O

S</3# .-X#=!g4= TW$03+ Y9E-8 YCD&^!:u#),>) P`=!' 5)5.:2 TW t@9I#
( Y6 3' eQA$# PT=!' 7N9E#$Ed# 3+ 7:C#$q+SC+�S<9E6&"'54!"L?"%3+4= &"O

( n-\_( bc3h# 7#3O3' J3^!2!#4= J3+W 7O &' &>!A( }!"2!# TW"QA4)l3
3' 3K/WV) Y6*+!8(3'( e-\#T3+$>$L3g &' &O 1+363K/W3+4= V3"/ 3K/W T[;

P?8) `S;1# Y6)$% $q+= 5!8 V)=!;.T3U4V3' 1<+= &FSF=5)$'?"-/3ND J3QR)
bc30 4= .+=1":/ V($"' ( 4!"K� 1dE@% ( 1/3%$^ P1KN% 536$"CdA () &"C@' S"'3+

&hN/ ( &+3:98= )4 1:@^ ( 1'$uA1"<+= JM#["A ?:+,^"4)$"0 f+!"g 1"83-8
1#S6=.

4= 1<+= f+S/)!/ .+)=!' TW 1Z3AB)( 3'3"' r$F TS:A T)!I:6 $63G# 5$-U
=3"u+) T)$"+) &"X#3> 4= �/3"E/4 (  !\A f+!g Y^V &' P1#M8) �<6$%S"<O(

3-D) ( jM_) P�Q9A .+) 4= () &>!A =4!# 7p3E#5&"h')4 PTW$"0 &"' ?]UV3' P.+=
@^T3E/) P?83-8 ( .+= P3-/= ( .+= ( .+= ( Y&"X#3> 1^3:9>) JMC]# ( 183<;

=!' 1#M8) 7@# ( T)$+).&"' 7"p30 $"#) 5=3' 4= Pf+!g ?+3F &' 7-/ 5398)4 4= ()
; 4= .+= ?c3g=|?"#!CD 1^!"/ ( =!' 1^3:9>) ( 5=3H90) P183-8 t@9I# T!

`V!#W &+3Z $' 1#M8)&' ?+3<^ 3' )4 1<+= 5361":@^ TS":A 536=4(39"8="5=3"#
�-u]A ( �-@QA r$F1#1c( =$OT!s:6 ( ?E; ?8= f+!g &9;kU V) &#)=) 4=
4�!C8 T)$Cd<;(4P=)= 4)$"0 f+!g $G/ n:h# )4 ?83-8 V) .+= ,A.$"--�A ."+)

?;)= 5=SX9# 7#)!^ ( 7@^ T3U4V3' =$C+(4.YK# S+3;1/36$' .+$A)4=4!# 4= &O
$--�A .+)�2!#&#30) T)!9'P=$O$-R[A&;!A ( 5$+kZ( t_!c) S+)V 5$-UB)(=3"'()
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`V!#W V)r$F TS:A 536S;3'.V) Pf+!"g J3"-D T)4(=  !"L 4= ,"U$6 T3U4V3'
x(4 ( 1'$uA B!@^ &' ?QE/ &0M^ ( 5S<:A=)4)J3QR) 183<;?E]/ ?8= 1+)$U

Y@^ =$C+(4 &' TS-]I' ?+!c() 3' (�M:^ P&/3+)$U(N\#�3N`V!#W�"-R( ( 7-_) 536
=$' ¢@E# &' )4 1<+=.( J!"EO 4= )4 () $"gW ?"8= &"O =!' =$C+(4 .-:6 {3IA)

( jS# ( t_( 4= 5=3:9# T3-c38 )4 &s/W $6 ( =)= 4)$0 4�!C8 $Cd9# *+ �2!#
1# $8 .I8 =)= TW 53<R=)=P*+ &'n'{ f+!g ?8= &' Y6 TW ( `43'=$OwS6 (

4 3-Q/) ?c384 V)1%$X# 5($g) 543q984 &O 3-/= T=$O =3'W &/ )=$O.
§Z 7"-c= &"' f+!"g f+)S"-Z (S"' V) 1"<+= 1"]+S/)!/ T3+$> &O ?8) n2)($

B)( ( 1L3N9c) =$C+(41' 5$-UT($"' �'3"<# V) &N%(43"i= 1"<+=tA3"KA1"m03<A (
3"' 1c�S98) ( 1Nh<# 5=4!g$' 53> &' ,-/ 5$C% &@\/ .+) wMg) ( `=!' .+=3-<'

f+!g }!Q9# T3+$> 5$C% `3q98=PT3"-# &"h')4 4= ( `=V TW =3"]U$8 V) )4 3/$"8
( `=$' &-;3D &' )4 .+= P.+= 3' 7N^ ( Y@^1<@^ ( 1:84 4!L &'B,+4�!C8 5)=4

1# .A $' )4 TS; 1%$^ (S<<O.3' &c3N# .+) 4=&;!AV) 5$-U!"O!% T3:9dU &+$G/(
) .+) $' P1d-O 5)!9\# 7-@\A x(4$#S-O[AS;4= T3"U4V3' &"O`4(=V) 5)¢+43"A

$_3X#=!g J3'!9C# PT)$+))44!+V &'4= b"c3F T3":9dU &"O &9"8)4W �QLPT3"K>
=!' 19E+!-9+V!Z ?%3-64($R[9# T3U4V3'V)?%3-64 .+)P1# tE@dA=$O($"' Y@0

kF3O1#S/3g$i.-<s:6 �=4!# &9C/ .+)4)$0 &GDM#B(= `4(= &O ?%$U5$"C%
$R[9# T3U4V3'V)&"' 53"m%V) 1";3/ `S"#W=!>(5o!c!pS"+) 1";3Z($%( 3"6T3"+3Z

?+)(4)$%$Cd9# .+) P36)4 f+S/)!/1# 1+3> &'S/3]OV) 5$�O)SD 1N@A &O)4 ."+=
SN/ &'1#S]O.!
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2.P7-:O 1#)$K' B3G/&/384 &+$G/36�&X#3>J3L3QA4) 183<;P)T)$KA:P$+!O1388(P�124.
3.Pf/ ?-O&X#3>$_3X# 183-8 183<;Y>$9# P:PV($"dc= 1NAS:\#)T)$"KA:P$+!"O1380(P�

41.
4.7-:O 1#)$K' B3G/� P.-]-Z P208.
5.5=3<# 1mA$#P»4= 1d-O x(4( 1^3:9>) B!@^5439%4«Px(4 &#3<@H%1/3"E/) B!"@^ 183<;P

T39E'3A1385`43:; P47.
6.S:D)P4!ZS:\#S2 �1d-O �-N\A x(4x(42P)T)$KA:&X#3>PT383<;1390(� P109.
7.P`3<Z($Eg .-E\c)SQ^b-8W.+= 183<;$_3X# 16(�ZP)( �"<6$% `3q"]6(�Z PT)$"KA&"]+S/)

P1#M8)1389.(
8.S-u#P5S:\#.+=$_3X# 183<;P)T)$KA:P`$h01374.(
9.fIQ/3K> �($%P( 18)$O!#= PBM8)4= 1<+= 1+)$U!/T)$+)P)T)$KA:P!/ B3U1383.(
10.=!XE#PB)4SZ( 1<+= T)$Cd<;(4V) �Z T)$+)4= &9-/4S#rMN/)P)T)$KA:P!"/ B3U1383(P�
64.
11.S-u#P.-]-Z P5S:\#�191.
12.B)4SZ =!XE#� P.-]-Z P111.
13.5S:\# S-u#v_ P.-]-Z P306-307.
14.5S:\# S-u#� P.-]-Z P262.
15.P1]+$0 .+=$%4= 1<+= &]+S/) 5V38V3'T)$+)P)T)$KA:`S-H0P)$81384(P�198.
16.PT3U4V3' 5SK#( ?�X'pS+)5o!c!P)T)$KA:PY@01343.(
17.PT3U4V3' 5SK#4= b6k#3Z(4)P)T)$KA:P43]9/) 1#3K81321(_ Pv141-133.
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19.� P.-]-Z PT3U4V3' 5SK#93.
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20.� P.-]-Z PT3U4V3' 5SK#9.
21.� P.-]-Z PfIQ/3K> �($%119.
22.P&+$-]' .-ED4= 183-8 &X8!A �/)!#T)$+)P)T)$KA:P!/ B3U1380(P�49.
23.� P.-]-Z P1]+$0 .+=$%219.
24.� P.-]-Z P1]+$0 .+=$%21.
25.PT3U4V3' 5SK#3-Q/) ?�X' wS6 P)Sg PJ$gWP)T)$KA:P384 1q<6$% &E8�#1371(P�130.
26.P1/3:D4 1NA( 1Q6k# T)$Cd<;(47N^T4S#P)T)$KA:PY@01384(P�94.
27.PT3U4V3' 5SK#1L `)4`S;P)T)$KA:PY@01326(P�67.
28.� P.-]-Z PT3U4V3' 5SK#63.
29.v_ P.-]-Z PT3U4V3' 5SK#164-98.
30.PT3U4V3' 5SK#T36)$:UP)T)$KA:P43]9/) 1#3K81326(P�149.
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32.PT3U4V3' 5SK#1' `4{3K9/)P)$KA)T:PY@^1344(Pv_48-41.
33.1L `)4 PT3U4V3' 5SK#P`S;P.-]-Z�71.
34.� P.-]-Z PT3U4V3' 5SK#69.
35.P4V!O �-p!c( 1US/V&X#3> T3U4,' &]+S/)183<;PY>$9#:1RMR .E\#P)T)$KA:$]/1":@^
"1q<6$%P1369(P�24.
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45.A># :B>BC DE'FGHI!#'># J$"K !#'56 )LM: A>N* O'P?18E1385( <199.
46.A>#Q># =>RC OE8SH -T>1IA*-./01A.A3 4'2IE:#'># L"K )78/U9%: /TURVE8E1379( 

<265.
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52.!W OIX  7'VIS'W 4A9* '9T18\F  =>?>@46-45.
53. 7';2<52.
54. 7';2<61.
55.<  =>?>@  !"#$% &'()*+,44.
56.7'VIS'W 4A9* E'WHIE 78I'W7`/M )78/9%: I'?T18 !*'9#1343( <236.
57.'VIS'W 4A9*7H :)>(_  A>C$%   ]*'^%F  =>?>@\56-54.
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