
 !"#$%&'()*+',)-./0'1+'2.34567'89:;'2)<'=>?@*

 !"#$%&!'()*+

  !"#$%&' ( !)*+,- .#/0#12 3456+(78 !$9" :#5$+

;<=<>?<>@A&,-./01&2/3$4&&&&&&&&&&&&&;<=@>;@>;B&,5%$/36&2/3$4

,.ABC
 C'D,EE$%0(D FC'4*$EE6G4H' I' J:#KEELM NEE&OP QEER2 FSEE9%T2 J#EEG'(I I' C'4H(,UEEV WOEEXY NEEM NEE&OP 3I(,EE2'
 J#EE+ 3IO2Z C'OEE*" NM [\]!EE9" ̂ #2' !EE9$" _,KEE` ( NEE6G4H' :D ,EE2' aEEG' bEEXRP cdEE`' !EEH#U& QEE-#R2 (
 ^',EE%Y' J#%EE`': :D ( F.,EEeY CZ dEE2O5Y !EE9f' J#+ !EE62 gh ( i'4EE+' I' F!2jEE`' kEE6G4H' QEEKf'
 J',EEM ': !EElK0#5P ( WOEEXY F!H#EELH' dEE2',m J#EEe%n' cdEE`' 3DOEEM o!H#EELH' dEE2',mp ( C#EELH' dKqTEEV NEEM
 F4EEH,Kr !2 ,EEsH :D 4H(,UEEV J',EEM C#EE6G' NEEm !EEnOXY ',EEGI FD:'D 3',EE$+ NEEM C'4H(,UEEV ( !EE`#K` ^#EEsH
 :D J,EEKr:',n #EEM D,EE- F,EEs*2 aEEG' I' cdEE`' !EE*%-,r !8 F,UEEV ( NEE/2#& ,KEEL2 I' ( 3DOEEM :OR2 oC#EELH'p
 c4*m dEEm,Y FJ(,EEh' tEEu10#M ( JOEEKHD !EE0#/P ( QEE2#5P ,KEEL2 :D 4EEH'OP !2 NEE/2#& :D DOEEh !EE/n'( 3#)EEG#&
 !EElG,/P NEEM C4KEE`: ( !%EELKv NEEM wEE`#8 4EE*2I#KH F[\]!EE9" ̂ #2' 3#r4EEGD I' J4H(,UEEV WOEEXY xEEU- J',EEM
 NEEM F[\]!EE9" ̂ #2' !EE9$" ( J,EEsH _,KEE` J#EE*u2 ,EEM ,EEy#Y kEE0#X2 cxK%EEL+ J4H(,UEEV WOEEXY I' xzEEL*2
 {EE`#*%2 !%EEV'D,M F!EE*GD tEEM#*2 :D bEE$/P #EEM 4EEVOm !2 ( DI'D,EE8 !2 J4H(,UEEV WOEEXY J#EE+ Nl0|2 aEEKKuP
 QK9RP FNEE0#X2 aG' :D bEEKXRP }(: c4EE+D NEE~':' .#EEG'(: ( .#EEGZ I' NEE%-,r,M J#+ �#u*%EE`' ( !EETG:#P xEEU- #EEM
 C'4H(,UEEV kEE$+ F!H#EELH' dEEGO+ :#EEK/2 �#EE`',M NEEm 4EE+D !2 C#EE6H bEEKXRP NEEzK%H cdEE`' !EElKm J'OEE%R2
 WOEEXY I' J' NEE"O$z2 I' F3#)EEG#& ( dEEK/nO2 F{EE+�2 F�EEH: FD'7EEH NEE9$&I' !EEmj2 \OEEH ,EE+ I' �:#EE-
  c4HOEEV !2 :'D:OEEh,M ccc ( dEEK9n' ,EEM dEEG,�m' ^4EEXP FJ,EEM',M FdEE0'4" FJD'IZ Q2#EEV JD,EEu+': ( aEEGD#K*M

cd0'4" F!`#K  ̀k6G4H' FC'4H(,UV F!`#K  ̀^#sH FJO9" N6G4H' FJ4H(,UV WOXY ,7)*'8&7$9&:;<=

 }(: ( },EE)H :D J4H(,UEEV WOEEXYp C'OEE*" #EEM 4EEV:' !`#*V:#m kEE2#H C#G#8 I' NEE%-,r,M NEE0#X2 aEEG' c;
cdEE`' oI(,EE2' C#EEU& :D CZ D,EEM:#m ( [\]!EE9" ̂ #2'

2. A_fatemi@iscs.ac.ir

�@ � B� � � F;<=< C#%LM#P F^(D 3:#$V F^:#Uv �#  ̀F^j '̀ C#U& !`#K  ̀J#U6+(78 N2#*9q-



 !

 !"#$%&'& ()*&+,-.)/0

 !
"!
#$
%&'

(%)#
*+,
-#.
/%
01
#*#+
/%
23
#4
%5

=*.:*

 ( C'D,$%0(D ( C'4*$6G4H' ,sH �$12 FS9%T2 J#G'(I I' C'4H(,UV WOXY NM N&OP 3I(,2'
 Nm N%-#G :OU� !P(#l%2 J#+ N6G4H' #M DOh !TG:#P ,K  ̀:D ,2' aG' bXRP cd`' !H#U& Q-#R2
 :D c4H' 3DOM C#V !"#$%&' ( !`#K  ̀!r4HI S9%T2 D#/M' :D ^D,2 WOXY aK2�P !8 :D !)9$&
 J#+ 3IO2Z C'O*" NM [\]!9" ̂ #2' !9$" JO)0' ( N6G4H' :D J4H(,UV WOXY !H#u2 F!/KV 3#)H

 cDOM 4+'Oh 34*GZ ( �#Y J#+I#KH JOr w`#8 F!2j`' k6G4H' QKf'
 (  C#LH'  dKqTV NM  ^',%Y'  F[\]!9" ̂ #2'  d2O5Y !9f'  J#+ !62 gh (  i'4+'  I'
 ^#sH J',M ': !lK0#5P ( WOXY F!H#LH' d2',m J#e%n' cd`' o!H#LH' d2',mp !9m :O� NM
 D,Kr !2 ,sH :D 4H(,UV J',M [\]!9" ̂ #2' Nm !nOXY ',GI �D:(Z !2 :#M NM C'4H(,UV ( !`#K`
 3#)G#& :D a%-,r:',n #M D,- cd`' !*%-,r !8 ,UV ( N/2#& ,KL2 I' ( 3DOM :OR2 oC#LH'p
 FJ(,h' tu10#M ( JOKHD !0#/P ( Q2#5P dU& :D 4H'OP !2 Nm d`' N/2#& :D DOh !/n'(
 NM C4K`: ( !%LKv NM w`#8 F[\]!9" ̂ #2' 3#r4GD I' J4H(,UV WOXY xU- J',M c4*m dm,Y

 cd`' J:(,y FJ4H(,UV WOXY I' xzL*2 !lG,/P
 [\]!9" ̂ #2' 3#r4GD I' J4H(,UV WOXY J#+ Nl0|2 NM a%h'D,8 F,y#Y k0#X2 !9f' k�4�D

 cd`' C#6G' g`OP d2O5Y �Oun I' 4/M ( Qun C':(D :D

D/E)FG'4'$H)I7',J+4

89:;'4'K;'(96>*

 �#$&' NM ( D,M !2 :#m NM ': CZ !Lm ,+ F!GO`I' Nm J' 3�'( cd`' t*%$2 QU  ̀J#+ 3�'( I' bY
 !H#/2 bY J',M cd`' :'OVD dG#� NM CZ SG,/P F,)GD JO`I' ( 4M#G !2:D �KH ': CZ J#*/2
 ( dX-'O2 FdM#� F.Ou� NM JO�0 J#*/2 :Dp Nm d`' !M," J' 3�'( bY c4H' 3D,m ,m� JD4/%2
 ( dXM#12p !*/2 NM ': bY Qf' {�': c[;;A �;<�B F!$n !M,�G] oDOV !2 �#$/%`' dXM#12
 �KH ,)GD tM#*2 :D ,Ku/P aG' 4*H#$+ c[;<@ �;B;= F!H#Ulf' {�':] d`' 3D:(Z �KH odX-'O2
 d`' :,XP ( .Ou� J' 3ORH J':'D Nm ': J�Kv ,+ FJO�0 J#*/2 :D F\O$z2:D cd`' 342Z
 �,2 F!r4HI F4H('4h 4*H#2 F4V#M !/n'( ( !XKXY CZ .Ou� N5HZ I' x"' FdLH'D bY C'OP !2
 a$VD bY FNG#L$+ bY F�#T%H' bY NM bGD#q2 \OH aG' I' Nm 4V#M J:#u%"' #G F.,hZ (



   
!"

#$
%

&'
!(

)!*
%

+,
-.

/
!0

12
3

!*
#4

!56
78

9

 "

 !"#$%&'& ()*&+,-.)/0

cD,m 3:#V' C'OP !2
 C#K2 :D bY !Yj1f' J#*/2 �Oqh:D FJO�0 J#*/2 _:#M:D ,sH �',%V' ijh,M
 I' D',2 cD:Oh !2 x6v NM !HOr#HOr J#+ 3#r4GD !`#K` C#-OL9K- ( C#UKX- ( C#H'D WOXY
 �TV QM#X2:D �TV J',M !nOXY ^#sH Nm d`' !G#H'OP bY F!nOXY �j1f' :D bY
 {Y#f Nm d`' J:#u%"' J,2' bY F!nOXY ,s*2 I' c[@ �;<�B F!$n !M,�G] d`' Q~#n ,)GD
 ,M CZ dG#": ( N%-#G ': DOh NM CZ �#q%h' ( J,2' I' J:( 3,UM !)%LG#V CZ {&O2 NM FbY
 I#K%2' ( :#K%h' ,)GD J#*/2 :D bY c[;<� �;<�; FJO`O2 ( dXKXY] d`' ^I� �KH C',)GD
 bY ^OUl2 �KH C#GIOP#m c[@<A �;<�A F!G#nZ ( !G#M#M !9"] 4*V#M !2 ':'D D',-' Nm d`' !HOH#n
 ,M',M:D !G#+I#K%2' �m,+ J',M WOXY c4H'D !2 \#$%&' :D xsH �lY ( ^D,2 gM'(: xKs*P ':
 4*m !2 C#KM obYp ': !G#H'OP ( I#K%2' aG' c46TM !2 (' NM !f#h C'OP ( 4`#*V !2 C',)GD

 c[@ �;<�A FC#GIOP#m]
 4*H'D !2 J�Kv CZ ': bY !h,M Fd`' bY _�'( t$& Nm oWOXYp !Yj1f' SG,/P :D
 CZ :#�Z ( S6m ( !`:D'D QY',2 NM 4G4RP ': bY F{KP,P aG4M cDO6M dM#� x5Y #M Nm
 J,)GD SG:#/P CZ J',M �KH WOXY C',sH {Y#f !h,M c[B=A �;B;A FJ:#qH'] 4H' N%LH'D
 I' �#TV' _:#M:D Nm J4"'On \O$z2 I' d`'  .:#u" WOXY F#*/2 �G :D c4H' 3D'D N~':'
 ,)GD J#*/2 :D c[;@ �;<�? FC#GIOP#m] DOV !2 �#$/%`' F4*%L+ \#$%&' :D Nm dU& aG'
 (' NM !f#h C'OP ( 4`#*V !2 C',)GD J',M JI#K%2' �m,+ J',M bY Fd`#2 ,sH42 Nm
 F.#KY bY CO $+ FDOV !2 WOXY CZ t$& Nm 4H' 34K2#H bY ': I#K%2' ( C'OP aG' c46TM !2

c[@< �;<�� FJD(,)*0 J,l/&] ccc( dK*2' bY ( JD'IZ bY FdK50#2 bY
 

'2.34567'4'567'L.34567

 !TG:#P ,KL2 �O� :D F!nOXY ( !"#$%&' !`#K` J#+ 3�'( I' J:#KLM 4*H#$+ 4H(,UV _�'(
 aG' cd`' N%-,r DOh NM !P(#l%2 J#+ Q5V FJI(,2' J#*/2 NM C4K`: #P DOh !92#5P ,K` (
 F!`:#- .#KMD' :D !0( �4*H'D !2 {L%*2 �,� NM !r4*0#M ( 3#)%`#h ¡#R0 NM ¢ ',�m' ': 3�'(
 4V#M :'D:Oh,M CZ NM b9/%2 WOXY I' ( 4V#M :O6m #G ,UV �G Q+' Nm d`' !Lm 4H(,UV
 :D c4V#M am#` ,UV :D Nm 4*H'D !2 4H(,UV ': !Lm !+(,r c[;A= �;<�@ F£:4f :#6-']



#$

 !"#$%&'& ()*&+,-.)/0

 !
"!
#$
%&'

(%)#
*+,
-#.
/%
01
#*#+
/%
23
#4
%5

 �4*m !$H '4K8 ^OUl2 ( #*/2 ,UV ,K� :D 3�'( aG' .#2'�0' !h,M ¢#`#`' dlr 4G#M �KyOP
 ( !nOXY FJD#q%n' F!"#$%&' F!`#K` _4K K8 gM'(: I(,M ( :OU� QR2 #+,UV #U*P ',GI
 ( J,Kr Q5V J',M ^I� J#+ dh#`,GI I' FJ,UV,K� J#+ C#52 ( #+#%`(: ( 4H' !)*+,-
 #G C#KG#%`(: Nm dLKH !*/2 C'4M aG' #2' c4*%LKH :'D:Oh,M FQ~#L2 N%`D aG' NM !+D Q5V
 NM F,)GD J,s*2 I' N59M �4HOV !$H �OLR2 4H(,UV F4**m !2 !r4HI ,UV,K� :D Nm JD',-'

cDOV !2 N%lr 4H(,UV F:O6m #G aK2I,` �G D',-' k$+
 J' NH#r'4& SG:#/P C'OP !2 :OR2 C#LH' ( :OR2 C#52 !9m 3#r4GD (D �#`',M ,UV J',M

 �D'D N~':'
 F#+#e- F#+ C#$%h#  ̀F!G#K-',�& ku*& ,M ,%6KM ,UV SG,/P :D !h,M �:OR2 C#52 3#r4GD ;�
 ,UV J,Kr Q5V :D C#LH' !P#KY ¤XH NM ( 4H' 34GI:( 4Km�P CZ J4u0#m J#e- Nfjh ( #+#*M
 I' CZ :D ( d`' xL& ,`',  ̀Nm 4H' 34K6m ,GOqP NM ': J,UV FNzK%H:D �4H' 3D,m N&OP ,%$m

 c4H' N%-: (,- a%2 I' ,P �H:,8 NKV#Y JD'( :D �j1f' NM ( dLKH J,uh �(:
 C#LH' ,UV J,Kr Q5V !`#`' kG#8 Nm N%5H aG' NM N&OP#M !h,M �:OR2 C#LH' 3#r4GD @�
 CZ xL& :#*m :D ': [C#LH'] ,UV �(: ( 4H' 3D,m SG,/P C#LH' CDOM :OR2 ,M ': CZ Fd`'
 gM'(:  J,Kr Q5V  COH#m  ,UV  F},)H  \OH  aG'  �#`',M  c4H' N%V'D  �#8  [J4u0#m  J#e-]
 !G#K-',�& J#e- :D Nm d`' !G#+ C#LH' C#K2 !`#K  ̀( !)*+,- FJD#q%n' F!"#$%&' _4K K8
 NM N5*G' aK" :D F3#r4GD aG' :D c4**m !2 !r4HI x+ :#*m :D FJ:#K$+ ( J:#5$+ #M F!*¥K/2
 4*H'D !2 !$LKH#52 _IOY ': ,UV Fd`' 34V N&OP C#LH' aLGI NM QR2 C'O*" NM �KH !H#52 4/M
 :'D:Oh,M J:#%h#  ̀xsH ( Q�#62 \O*P F#+ �*+,- 3D,h \O*P FdK/$& F#e- !rD,%Lr I' Nm
 J#+ C#2I#  ̀QR2 ( !"#$%&' ( !`#K  ̀J#+ J,Kr dU& ( .:4n ( dK$m#Y 3#)G#& ( d`'
 JI#` �*+,- ^jm �G :D ( #+:#%-: ( :#uh' F.#"j�' dG',  ̀( 4K0OP QR2 F!"#$%&' �:�M

 cd`'
 4H(,UV ( WOXY .#Yj1f' I' Nm !lG:#/P #M {`#*%2 FJ4H(,UV I' !lG,/P �Oqh:D
 NM Nm d`' !%K/y( ( dK/nO2 J4H(,UVp �Nm D'D N~:' ': SG,/P aG' C'OP !2 FxGD'D ^#zH'
 ( #+ 3IO2Z #M bM#12 ': C'4H(,UV J,UV gM'(: k"O$z2 #P d`' 34V #1"' C'4H(,UV k$+

oc4+D C#2#` ( xsH !"#$%&' J#+D'D:',n ( J,1- F!U0' aKH'On



   
!"

#$
%

&'
!(

)!*
%

+,
-.

/
!0

12
3

!*
#4

!56
78

9

#%

 !"#$%&'& ()*&+,-.)/0

2.34567'89:;

 !lG,/P ,+ ( 34V N~':' J4H(,UV WOXY _:#M:D !HOr#HOr SG:#/P FN%V�r C,n N` �O� :D
 J4H(,UV  WOXYp  �34H:#)H  x"I NM  cd`'  N%h#`  N%L&,M  ':  J4H(,UV  WOXY  I'  !6TM
 QM#X%2 .:Of NM ( C'4H(,UV !"#$%&' ( JD,- gM'(: :D SK0#5P ( WOXY I' J' N"O$z2
 dU& :D Nm d`' !2j`' k/2#& :D S9%T2 J#+ N*K2I :D !`#K` C#)uTH ( C'4H(,UV aKM
 NHOr ¦K+  C(4M  FC#$9L2,K�  (  C#H#$9L2  C'4H(,UV  .j2#/P  (  a%LGI,%UM  NM  CD'D C#2#`
 Q2#5P ( .4Y( F¤2':Z F¤G#`Z NM C4K`: ,KL2 :D ( !*GD J' N/2#& :D #+ CZ aKM §K/uP

ocDOV !2 aG(4P C'4H(,UV !H#LH' J�'( C�V a%-,r,sH:D #M FJ(,h' tu%0#M ( JOKHD

'M2.34567'89:;N'D/5FG

�4H' 3D'D N~':' ,Ku/P (D bY _:#M:D [\]!9" ̂ #2' �!9" ̂ #2' 3#r4GD I' bY SG,/P
 �d`'  ;SG,/P  (  SKfOP  :D  3D,%Lr !2OUl2  J':'D  obYp F^#2'  dLTH  ,Ku/P  :D  •
 F!H',RM x�K2 aM' ,Ku/P NM @cD:'D D(4R2 JD#/M' ( N*K2I CZ CD,m !9$" ( dG#": ^#)*+ NM #2'
 C#MI ,M ( 4**m !2 SG,/P !%Y': NM ': CZ F4**m SG,/P ': bY 4*+'OTM ^D,2 Nm !2#)*+
 FDOV !2 �,12 bY J',&' Nm !/nO2 !0( cd`' J:#KLM D#/M' J':'D bY Nm',v �4H:(Z !2
 ^D,2 J',M Nf," ( df,- ( �#z2 FbY W#XY' CDOM Q562 ( Q$" :D CZ CDOM dT  ̀QK0D NM
 ^D,2 �OuR2 ( �O912 4f#X2 !e/M �,P �O&( #M N6K$+ bY J',&' ',GI �DOV !2 �*P
 4H#$U- !2 {�#T2 NM F3:#/%`' .:Of NM x+ CZ FbY _�'( !)*P ( !rD,%Lr Wj�' cd`' ^¨OP
 !G#& :D ¢#XKnD x+ CZ Fd`' D(4R2 ( �*P #+ N%lr NM Q$" _,G'D !0( FtK`( aT` k*2'D Nm
 ^#zH' !rD#` NM FD:'D J,%6KM dK$+' N HZ !0( FDOV ^#zH' d0OU` NM xU2 C'4*v NH J:#m Nm

c[;@? �;B;@ F!H',RM] DO6H
 bY !)%`OK8 k9©L2 C#$+ Nm 4**m !2 �,12 SK95P ,M',M:D ': bY ^#2' F^(D ,Ku/P :D •
 NuH#& �G bY #& ¦K+ :D c�5",M ( dL+ �KH !lK95P Fd`' !XY #&,+ cd`' SK95P (

 F�(' ª#EEv FNEE2j" .':#EE6%H' �xEEn F!%EEVD 4EE$R2 FNEE�ju0' «UH F ¬SEE ­f' ®O%̄0' °EE¬ - ¬±#®KEE ²V³�' ­tEE ®̀ ²(®¨ b́EE ®R²0#®- c;
 ¡#EEl0'� �,EEUl$0' xEEz/$0' F°%EEVD 4EE$R2 ( £4EE$R2 xEE�#m 4KEE` > cBB;�BB?�EEf F@;�kEEu1h F�=C#%EEL2I

c;<@� F;<�= FC#EEMZ F^(D ª#EEv F[\]°EE9" ^#EE2' ,EE6H �xEEn FNEE�ju0' «UH
 FaKEE6K8 F°%EEVD 4EE$R2 ( £4EE$R2 xEE�#m 4KEE` cBB;�BB?�EEf F@;�kEEu1h FC#EE$+ F ¬SEE ­f#®*%̄0' °EE¬ - #EE ®U ­X®K ²y®¨ ®( c@

c;<@�



#&

 !"#$%&'& ()*&+,-.)/0

 !
"!
#$
%&'

(%)#
*+,
-#.
/%
01
#*#+
/%
23
#4
%5

 J',M !nOXY Fd`' ^D,2 ,M bY aG,P�#M {Y#f Nm '4h bY ,M',M:D !%Y �D:'4H DO&(
 aKH'On ( #+:O%`D] CZ,n ( C#2#2' ( C',u2#K8 CD#%`,- bY ( dG'4+ bY cD:'D DO&( ^D,2

  ;cd`' 4H('4h ,M ^D,2 WOXY k9$& I' [a%LGI,%UM
 C#K2 gM'(: NM ': CZ ( N%LH'D ,P',- #+ C#LH' C#K2 gM'(: I' ': WOXY _,G'D [\]!9" ̂ #2'
 J'4h !%$/H ,+ ,M',M:D C#$r !Mp �4*G#2,- !2 Nm C#*v �4+D !2 xK$/P �KH :#rD:(,8 ( #+ C#LH'
 JO` NM 4KVO5M cd`' !G#� i4+ ': ^j`'p �4*G#2,- !2 ,)GD J#& :D ( @occcd`' !XY ':
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 ^#sH  ',GI �D,Kr !2,M:D Wjh' #P  WOXY I'  ':  !l9%T2 �O1` J4H(,UV WOXY c4**m !2
 WOXY ^#sH :D Wjh' I' WOXY I,2 �K5lP ( d`' :'O%`' !njh' ^#sH kG#8,M JO9" WOXY
 ( ,P tK`( {P',2 NM .#Knjh' _IOY 4*v,+ FdLKH ,G�8 C#52' [\]!9" ̂ #2' ,sH42 J4H(,UV

cd`' ,P �'�&
 !r4HI :D xsH D#zG' {u` NM ( 4*%L+ !nOXY J':'D D',-' Nm d`' aG' J4H(,UV WOXY
 .j2#/P :D D',-' FaK* $+ c4H:'�)M ^',%Y' ,)G4$+ !"#$%&' ( JD,- WOXY NM 4G#M F!"#$%&'
 F#+ �#uP:' aG' :D c4*%L+ �#uP:' :D d2O5Y #M ( ,)GD C'4H(,UV #M ^'42 !"#$%&' !r4HI (
 #M  gM'(:  :D  DO&O2  !+'OhDOh cd`'  �#51f'  :D  ,)G45G  #M  3:'O$+  �#TV'  WOXY
 .4V NM C',)GD J#+ J,P,M ( .'I#K%2' I' F¤GOh �lH ^'D :D C#LH' DOV !2 {u` C',)GD
 d`#z*G' c4*m NK&OP JORH NM Qn'� ( tG#y ': #+ CZ .'I#K%2' F!uKP,P ,+ NM ( 34V dY':#H
 F!U0' ( !*GD xK0#/P I' N%-,r d©6H J#+ !UH(,2' #M !njh' J#+ 3IO2Z ( .#Knjh' ¤XH Nm
 C'�G: N2#H,M J#+ N�4�D I' !njh' J#+ 3IO2Z a%h#` N*GD#UH ( «G(,P c4+D !2 C#6H ': DOh
 �#un:D NH�O©L2 J#+:#%-: #M !H'4H(,UV 4*H'O%M #P d`' J4H(,UV ¼Y#u2 C',)6+(78 (
c4H:(Z :#M NM !njh' J#+:#z*+ ( #+ }I:' NM 4KX2 ( ,G�84U/P !H'4H(,UV FQm :D ( C',)GD

 �D:'4H !P#-#*2 JO9" WOXY :D x9" (D aG' J#+ J4*MI,2 #M Wjh' ( J4H(,UV WOXY
 �TV FDO6H dG#": ,r' Nm !njh' WOXY �D:'D DO&( WOXY \OH (D JO9" WOXY :D ',GI
 d0(D FDO6H dG#": ,r' Nm !/y( #G !HOH#n WOXY ( DOV !2 J(,h' �'�" {&O%L2
 _,K  ̀:D c!"#$%&' ,%6KM ^(D k%`D ( d`' JD,- ,%6KM �(' k%`D c4*m !2 .'I#z2 ': �TV
 J',&' dH#$y Fd`' d0(D _4U" NM  Nm [!HOH#n]  !H(,KM  J',&' dH#$y ,M 3(j" FJO9"
 cd`' N%-#G dK$`: J4H(,UV WOXY J#+ 34H:'DI#M I' ,)GD !5G C'O*" NM [!njh'] !H(:D

 F!`#`' bV �G C'O*" NM !njh' J#+ 3IO2Z F[\]!9" ,sH42 J4H(,UV WOXY xK`,P :D
 FCOH#n NM Q$" F\O*$+ NM �$m N9$&I' !njh' J#+ d9Ke- NM C4K`: dU& :D ': C'4H(,UV
 WOXY tKKeP  @FJI#M �*z$+ ( #6R- ( ;#HI N9$&I' J:#M(4*M !M t*2 ( C',)GD WOXY dG#":

c�?<��?@�f F<?A d$5Y FC#$+ �4*$P,K� ǵ®n »:O­K ®� !®H ®I #®2 c;
c��<���@�f F@A@ d$5Y FC#$+ � ¬Q ²L*̄9¬ 0 ¢ ',K¬ � ²5®P ¬�' ®O9̧0' ®� ²,®P ®( c@
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 J(,h' .D#/` ( JOKHD �O912 !r4HI NM C4K`: J',M ccc(  @C',)GD NM x%`  ;FC',)GD
 4"'On {0#n :D ( N%-,r DOh NM !nOXY �H: !njh' 4"'On F{KP,P aG4M c4+D !2 dm,Y
 ^#sH k"O$z2 FJ4H(,UV ¼Ru2 #M DOh �#uP:' :D !njh' J#+ 3IO2Z c4HOV !2 C#G#$H !nOXY
 ( :(#M NM Nm !P:Of:D ( N%-,r Q5V [J,sH Wjh'] N6G4H' :D Nm d`' J' NH#2#` ( !VI:'
 C#LH' F�8 cd`' CZ �#PI#M !9$" Wjh' Nm D,Kr !2 J#& !2DZ {9n :D FDOV QG4uP C#$G'
 !njh' C#LH' 4GD b-' ',GI �DO6H :'D NV4h ¤P�" #P 4*m !$H J4/P C',)GD WOXY NM ,)GD

cd`' J(,h' J#+ 3IO2Z ( i:#/2 NM !M#K%`D
 CZ C'OP !2 Nm D:'D JI,2(4Y ¢�Of' WOXY cD:'D Wjh' I' ,PD(4R2 J' 3,G'D bY xK%lr
 ( Ol" !0( �d`' bY �#qn cD:'D ,P �'�& ( ,P 3D,%Lr !X-' Wjh' !0( �D,m Nu0#12 ':
 4Km�P CZ ,M [\]^#2' !9$" ( J,sH _,K` :D Nm d`' !njh' �:�M QG#e- I' !5G dV�r
 I' #uGI !HI Nm 4HDOM N%L6H ¤HO2',K8 ^#2' �#Rf'p �4H' N%lr Nm C#*v �d`' 34V C'(',-
 _,s*2 NM C'D,2 aG' C#r4GD #H#$+ �DO2,- ^#2' c4*%h(D CI CZ NM 34GD C',y#Y cdV�r #zHZ
 F4GZ !%l)V NM !HI NM 3#)H #M #$V I' !Lm 3#r,+ c4H' 342Z C#zK+ NM ( 34V N%h(D �K2Z .OUV
 ,-#m aG' '4h �dlr Ä:'Oh I' JD,2 c4V#M J( CI CO $+ !HI �KH (' Nm D�K2#KM },L$+ #M
 #M ': ^#*VD c4KV#M ^':Z �DO2,- ^#2' c4*%`#h,M (' a%6m J',M ^D,2 c4H'D !2 NX- :4Xv c465M ':
 C'4H(,UV F:,52 !G#+ NKfOP :D [\]^#2' N5*G' a$y <oÅ3#*r I' C4K6TM #G D'D w`#8 4G#M ^#*VD
 Nm 4**5H ¤HI,` ': D,2p �4G#2,- !2 ( 4*m !2 .O"D C',)GD WOXY NM I(#zP I' �K+,8 NM ':
  BocD,K)M dLKH ¤XY N HZ Nm d`#zHZ :D ¤HI,` N59M �D,Kr !2 ,Kh�P #M ': ¤XY ',v
 aGD k%`O8 ( �(' ^4n ¤GOh WOXY NM ^D,2 C4K`: ( dh'D,8 dlr C'OP !2 FJ,Ku/P NM
 !njh' tuP NM ( !*GD J#+ 3IO2Z NM 4G#M FxK`,M J4H(,UV Wjh' NM xK+'OTM ,r' �#Y cd`'

cxGO6H C',RM :#vD #P D,m N&OP

c��������f F;��d$5Y FC#$+ N®0 ®�²K® 0 #®2 ®� ®h®¨ ²a®2 ­�# ®/­G # ®$̄H¬ µ NX̧ ®Y ¬,K ¬h²�®%¬ M ­± ², ®$² 0' ­�# ®/­G ®� c;
cB=��f FA=�A¼G4Y FaK6K8 FJ42Z 4Y'O0'4u" � ¬¬xś0' ­¤ ®R-¨ ¬SK/ē0' ­x9 ­� c@

 C̄¬ µ �\ ®�#EE®X®- � ²xEE¬+¬:# ®q²M®�¬ M ­̂ ²OEE®X² 0' #EE ®U®X®2 ®,®- »kEE®9K¬$ ®& »_®¨ ®,EE²2' ­xEE¬U¬ M ².,̄EE ®$®- �¬NEE¬ M# ®R ²f®¨ °EE¬ - ¢#EEL¬ 0# ®& ®C# ®m \ NEĒH®¨ ®£¬( ­: ®( c<
 � ­NEE®9 ²+®¨ ²�EE¬2 ®j­K²9®- NEE­u ¬z ²/­P ·_®¨ ®,EE²2' !EE®0¬ µ ²xEE ­m ­4 ®Y®¨ ®,EE ®s®H ' ®�¬ÃEE®- �#EE ®U¬ M#®u¬+ ­{®uEE ®̀  ®�EE¬ 0 ®� C̄¬ µ ®( ­�EE¬2' ®O ®� ¬�OEE ­R­l² 0' 3 ¬�EE ®+ ®:#EE ®q²M®¨
 ®�#EE®X®- �­3OEE­9­% ²X®K¬ 0 ­̂ ²OEE®X² 0' ®{EE®� ®O®- � ­NEE ®U®X²-®¨ #EE®2 ¢ ',EE¬ -# ®m ¶̄' NEE®9®P#®n � ¬Ä¬:' ®OEE ®T²0' ®aEE¬2 »QEE ­& ®: ®�#EE®X®- �¬NEE¬ P®¨ ®,²2# ®m »_®¨ ®,EE²2' ®°EE¬+ #EE ®$̄H¬Ã®-

c�<;��<?�EEf FB@?dEE$5Y FaKEE6K8 FNEE�ju0' «UH ·{EE²H ®� ²aEE ®" »OEE²l ®" ²(®¨ Æ{EE ®L¬ M ¾{EE ®̀  ®OEE ­+ #EE ®$̄H¬ µ ¢ '4EE²G ®( ­: \
c�������f F;��d$5Y FC#$+ c ­N® 0 ®�²K® 0 #®2 ®� ®h®¨ ²a®2 ­�# ®/­G # ®$̄H¬ µ NX̧ ®Y ¬,K ¬h²�®%¬ M ­± ², ®$² 0' ­�# ®/­G ®� cB
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 !GO)0'  Fd`'  34V �,12 J4H(,UV WOXY {0#n  :D  JO9" d2O5Y :D  Nm  !nOXY
 ( #GO8 :4n CZ J:O©P aG' N59M �4z*)M d92 d0(D JI(,2' J:O©P �Ov:#v :D gX- Nm dLKH
 !H#52 ( !H#2I ty( ,+ :D d`' 3D'D N~':' Nm !9m J#+ Nl0|2 #M 4H'OP !2 Nm d`' ,G�8 i#1/H'
 c4+D w`#8 C'4H(,UV ( d0(D I#KH NM ( 3D,m '4K8 ': DOh [!H#U&  _45+D F,UV d0(D F,UV]
 :D C#6G' ',GI �4GD ^#2' :'D,m ( J4H(,UV J#+ 3IO2Z !9m �(: :D C'OP !2 ': CDOM !H#U&
 F4H' N%V'4H ,sH J4H(,UV WOXY J',&' J',M !f#h QR2 #G ,UV i,f NM C#V:'D,m ( :#%lr
 dHO5`p FDOh J#+ d$5Y I' !5G :D ': ,UV �j2 ( 3DOM �O$V C#U& C#6G' .#G,sH N59M
 FDOV !$H bXR2 N%u0' aG' c4H' N%LH'D ;oD,K)M :',n },G�8 D:O2 C#LH' Nm cccJ,UV aG,%UM :D
 !2j`' ,UV J',M Nv ( ^D,2 J',M Nv F[\]^#2' ,sH42 J#+ !r7G( #M J,UV C4V x+',- #M �&

cC#6G' DOh ,sH42 �j2 4&'( ( !2j`' 4u0#m ( �(: J':'D ,%LM C'O*" NM �KH CZ DOh Nm

'$3)T3+'Z/9<'c)H+5_'LV+.34567'2.I_'dAT:G

 d2',m !"OH F4EH' 3D'D ^#zH' C'4H(,UEV I' Nm !lG,/P ( J4*M xKELXP :D [\]!E9" .,EeY
 FCDOM C#ELH' i,f NM ( !*GD .#X9/P I' Ä:#h FC'4H(,UEV J',M !H#ELH' }I:' ( !rD'IZ (
 NM !u+�2',- ( !H#ELH' !EV,)H 4G#M dE2O5Y ( C#E$m#Y F^#E2' ,Es*2 I' c4H' 34EV :OEq%2
 N%EV'D !P'� dE2',m CDOEM':'D dEU& NM ( !E*GD ( !Eu+�2 bEGj" I' ,EsH t1n FC'4H(,UEV
 F{+�2 I' �:#E- Nm dE`' C#ELH' !P'� d2',m I' !EV#H WOXY aEG' F,E)GD .:#u" NM c4*EV#M
 FJ4E`' ( J:#T%-'] D:'D bE9/P ,M',M :OE� NM #+ C#ELH' ^#$P NEM Fccc( �E*& FdE`O8 ( D'7EH
 !2jE`' k/2#& C'4H(,UEV ^#$P Nm dE`' aG' F4EH:'D 4EKm�P CZ ,EM ^#E2' NE HZ c[<; �;<=@
 ( C#$9EL2 Nm �(' k%E`Dp �4E**m !2 xKELXP N%E`D (D NEM F!H#ELH' dEGO+ �OEv:#v :D ':
 ¤*G,-Z :D !E0( F4*%ELKH C#$9EL2 Nm ^(D k%E`D ( 4H(: !2 :#$EV NM C#E$m#Y !E*GD :D',EM
 D:'4H DOE&( #+ CZ #M  !H#ELH',K�  J#+:#%-: J',EM !9R2 F �E8 @oc4H' C#ELH' C#E$m#Y 4E*H#$+
 d$Y: I' ( 4E*M#G dE`D ¤GOh !2jE`' WOEXY NEM !2jE`' dE2O5Y kG#E  ̀:D 4EG#M (

< c4HOEV :'D:Oh,M FC#EV !H#LH' d2',m �#E`',M FC#H#$9EL2 !G'(,H#2,- _7EG(

c�<A��<B�f FaK6K8 FBB@d$5Y FN�ju0' «UH c ®�®9 ®$ ®Y #®2 ¬D ®j¬ u² 0' ­,²K ®h ·4®9®M ²a¬2 ®�¬ M b̄ ®Y®�¬ M »4®9®M ®�²K® 0 c;
cA���A���f FA<k2#H FC#$+ c ¬b²9 ®T² 0® ' °¬- ®�®0 »,K ¬s®H #2̄¬ µ ®( ¬aG4̧0® ' °¬- ®�®0 »Ç®  ̈#2̄¬ µ ¬C#®l²* ¬f ²x ­ŪH¬Ã®- ²x ­U®9 ²m®  ̈ ­x¬ *®% ²�®P c@

 ®�¬OEE²l ®" ²aEE¬2 ²xEE¬U ¬1 ²"®�®- ¬ÃEE ®1 ®T²0® ' ®( ¬4EE ²$ ®/² 0® ' °EE¬ - ²xEE¬UG ¬4²G®¨ !EE®9 ®" !EE®P ²|­G ®( ­QEE®9¬/² 0® ' ­xEE ­U® 0 ­¹¬,EE ²/®P ®( ­QEE® 0�̄0® ' ­xEE ­U²*¬2 ­� ­,EE²l®G c<
cA���A���EEf FA<kEE2#H FC#EE$+ �¬NEE ¬R²l ®f ®( 3¬OEE²l ®" ²aEE¬2 ¶̄®' ®�EE®K ¬1 ²/­G ²C®¨ !EE ®y ²,®P ®( {́EE ¬R­P £¬�EĒ0® ' ¬QEE²�¬2 ®�EE ¬R²l ®f ®(
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 :'D:Oh,M !U&OP :Oh:D dK$+' I' C'4H(,UV WOXY NM a%h'D,8 F[\]!9" ̂ #2' 3#r4GD :D
 :D cD:'D !$U2 3#)G#& ( DO$H ^D,2 WOXY FC#H#$9L2 !"#$%&' !r4HI CO©V ^#$P :D ( d`'
 dG#": ( ^D,2 ^O$" WOXY ;FC'4H(,UV WOXY NM !`#K` C#)uTH ( C#$m#Y N&OP ( ^#$%+'
  @c4V#M N%V'D !/K-: 3#)G#& JD,- WOXY #G �'Oh WOXY NM duLH 4G#M FdG,�m' WOXY
 dG,�m' S9%T2 J#+ 3(,r WOXY NM !f#h D,5G(: Nm d`' !G#+ dKqTV N9$&I' .,eY
 FJ4H(,UV WOXY dh'D,8 :D J:#5VI#` I' �K+,8 ( dK/�#n ,M ¢�(' C#6G' cD:'D dK9n' (
 C#KM ': aG' dK/�#n #M Fd-jh �(' I(: :D ( 4Km�P F^D,2 ^O$" #M guP,2 WOXY �Oqh NM
 #*%"' !M �KH C'4H(,UV dK$+' xm ,sH NM WOXY _:#M:D ( D,h Q~#L2 :D !%Y ¢#KH#� <�4**m !2
 !G#+ NKfOP #M F^D,2 WOXY #M guP,2 C':#m:4H' d`D ( C',G42 �#q%H' ^#)*+ ¢#�0#� �4HDOuH
 dU& :D ': DOh J#+ N2#H,M C#HZ #P 4HD,m !2 xK`,P #+ CZ J',M ': ,KL2 FNHOr:'46+ ( 4*$-4+
 ( #KHD aG' .'I#z2 }' NzK%H Nm 4**m xKs*P CZ CD,m �#$G#8 I' xKM ( C'4H(,UV WOXY dh'D,8
 {K�,P ^D,2 WOXY dh'D,8 dU& :D :#m J',M ': C#$m#Y N5*G' a$y cd`' J(,h' �'�"
 4*H'4M '4h J#y: CD:(Z d`D NM J',M !9$" ': ^D,2 J',M NH#nD#f :#m #P F4HD,m !2 bGO6P (

c[=;#P=? �;<�; F!H#Ulf' !-Om]

'2.34567'89:;'Z/)&E'()f3+5H

 ,sHI' c DOM J4H(,UV QM#X%2 WOXY J#+ },)H ( #+:O%`D !9$" xLzP [\] !9" ̂ #2' d2O5Y
 C#)uTH (  xm#Y ,r' Nm D:'D !H'(',- J#+ 3,$� 4H(,UV ( xm#Y QM#X%2 WOXY dG#": F C#6G'
 :D WOXY J',&' J',M N*K2I ( 34V  dGOXP  d2O5Y D#K*M F4**m ',&' ': #+ CZ  k$+  !`#K`
 °EE¬ - »xEE ²z®H ¯̂ ®¨ #EE®2 ®( F »,K¬$EE ®̀  ®, ®$EE ®̀  #EE®2 NEE¬ M ­:OEE ­�®¨ ®� ¶' ®( ¿¬NEE²K®9 ®" ­dEEĶ0 ­( ²aEE ®$K¬ - ¬: ²OEE ®z²0#¬ M ®,EE ²q*̄0' ®{EE­9 ²�®¨ ²C®¨ °EȨH( ­,­2²�®P®¨ c;
 °EE¬ - ¬�#EE ®$² 0' ®±#EE ®1 ²"¬ µ C̄¬ µ ®( ®�®¨ c ²xEE ­U® 0 ¶' ­�#EE®2 ­�#EE ®$² 0' #EE ®$̄H¬ µ ®( ®SEE²K ®5®- F ²xEE ­U®*²K® M ­d²GŌEE ®L®0 °EE¬ 0 ­�#EE ®$² 0' ®C# ®m ²OEE® 0 ¿¢#EE$ ²z®H ¬±# ®$EEL̄0'
 NEE­*K¬U­G ®( ¬�#EE*̄0' °EE¬ - NEE­2¬, ²5­G ®( F¬_ ®,EE ¬h ²È' °EE¬ - NEE ­/ ®e®G ®( #EE®K²H4́0' °EE¬ - NEE®u ¬Y# ®f ­tEE®- ²,®G ®OEE ­+ ®( F »i' ®,EE ²̀ ¬ µ ®( »,EEG ¬�²u®P NEEX̧ ®Y ¬,EE²K ®�
 ²C¬ÃEE®- F ²xEE ­+D́ ®( 3¬,EE²K ®�¬ 0 ®C# ®m ®( ²x ­+ ®, ²5EE ­V ¶' NEE®2 ®, ®Y �̄¬ µ NEE¬9 ²+®¨ ¬,EE²K ®� ®4EE²*¬" ®( NEEX̧ ®Y ¬,EE²K ®� °EE¬ - NEE® 0#®2 »É ­,EE²2' ¬tEE ®e®G ²xEE® 0 ®( F¬¶' ®4EE²*¬"
c@B?�@<� �EEf F;@� kEEu1h FC#EE$+ Fc¿ ·aEEG ¬4 ®h ­̂ ³½' ®( ·QEEK¬ 9 ®h ,́EE ®6®- ²xEE¬U¬ %®HO ­/®2 °EE0¬ µ ®Ä#EE®% ²Y#®- ¢#EE2 ²O®G ­QEE ²/*̄0' NEE¬ M ²dEĒ0 ®I
 NEE²K®9 ®" ®W#EE ®y ²aEE®2 ®( c ¢k ®/EE ®̀  ¬� ²4EE ®/² 0' °EE- C̄¬ÃEE®- ­NEE­P ²D ®D ®,® 0 F ­±#EE®2¬ ²À' NEE¬ M ®�EE¬9­2 ®( F ­±#EE ®L*̧0' NEE¬ M ®Ä(̧ ­�EE­P ²4EE®n NEE­P ²4 ®& ®( ²OEE® 0 ¶' ®( c@
 kEEu1h F�=C#%EEL2I F�(' ª#EEv FNEE2j" .':#EE6%H' �xEEn F!%EEVD 4EE$R2 FNEE�ju0' «UH F¿ ­bEE®Ky®¨ NEE²K®9 ®" ­: ²OEE ®z²0#®- F ­� ²4EE ®/² 0'

cA=�A��f F;A
 NEEv,r FxEEH'D,r !2 I#EEM CZ C#EEuY#f NEEM xEEM#KM NEEm #EEzm ,EE+ :D ': 34EEV Ä':#EEP �#EE$0' dKM F4*rOEE` '4EEh NM c<

cA=�A��EEf F;AkEEu1h FC#EE$+ c4*EEV#M 34EEG,h !EEH'�K*m #EEG 3D,EEm Ä'(DI' CZ #EEM
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 :'D,m ( :#%lr �; �d`' aG' F4H' 3D,m N~':' ^#2' Nm J:#5+': FN*K2I aG':D cDOV !2 x+',- N/2#&
  ;�4*+D ^#zH' F4H:(Z !2 C#MI NM N HZ ( 4V#M N%V'D !H'OT$+ C'4H(,UV ( !`#K` C#)uTH
 C4K`: ,M',M:D �KH C'4H(,UV ( 4HI'D,ÊM ': C'4H(,UV WOXY !`#K` C#)uTH ( C#$m#Y �@
 x+ ,r' @c4*+D ^#zH' F!`#K` C#)uTH ( xm#Y ,M',M:D ': DOh SG#�( F¤GOh WOXY NM
 dG#": ': CZ ( 4*V#M Sn'( d`:D DOh SG#�( NM N/2#& C',u+: ( C�O©L2 x+ ( C'4H(,UV
 J:',n,M FN/2#& dG#UH:D ( !`#K` C#)uTH F^D,2 aKM :D bY C4V4*$P�" .#u&O2 F4**m
 F4+D !2 '4H ': J4H(,UV bY Nm !*GD J#+ 4G#uH ( #+4G#M C4V N%-,G�8 ( N/2#& :D �4"
 C'4H(,UV ( �#6H,8 ( 34*0#M  d0(D C42ZDO&( NM x+ CZ _,$� cDOV !2 #8,M ^D,2 aKM :D

cd`' ^#sH NM :'(4K2' ( O& dm:#62

'2.34567'89:;'V05B3'Z/)&E'$H)I7'gAH^

 NM �KH C'4H(,UV ( 4**5H dG#": ': C'4H(,UV WOXY C#$m#Y Nm J' N%-#G ̂ #sH k/2#& ,+ :D
 !2D,2 dK0OuX2 #G dK"(,62 C',RM F4*V#uH 4*uG#8 C#K0'( ( ,u+: �#un:D DOh QM#X%2 SG#�(
 ( !G#-O5V ( d`' dK$+' �~#Y :#KLM JO9" _,K` :D F^D,2 WOXY dh'D,8 c4GZ !2 DO&( NM
 «G#%H !U&OP !M FQM#X2:D cD:(Z !2 C#�2:' NM C�O©L2 ( ^D,2 ( !`#K` ^#sH J',M ': d-,6K8
 C�O©L2 NM ( 4*m !2 3:#V' DOh I' ¤K8 J#+ d92 NM [\]!9" cD:(Z !2 :#M NM ±�& ,+ :D !$Kh(
 ': ^D,2 WOXY ',GI F4H4K`: dmj+ NM #$V I' ¤K8 J#+ d92 Nm 4*m !2 D�VOr C':'42#2I (
 d`D NM �H,KH ( {G,- ( 3OV: #M ': #KHD F^D,2 :OeY ( ¤XH NM N&OP J#& NM ( 4*%h'D,ÊH

 <c4HDI I#M ,  ̀#+ CZ d"#�' I' x+ C'4H(,UV FCZ kzK%H:D ( 4H4H#6m Q�#M NM ': ^D,2 c4HD:(Z
 ( 3D'D :'46+ ^D,2 WOXY dh'D,8 I' \#*%2' «G#%H ( #+ {K`Z D:O2:D #+:#M [\]!9" ̂ #2'
 �D#" ,u+: I' d"#�' ': #+ CZ .#zH 3': #U*P ( 4H' 34H'Oh',- �D#" J'O6K8 I' d"#�' NM ': ^D,2
 C#EE$+ 4EEG:'D �D :D NEE HZ ( 4EEK*m !EE5G C#P:#5EEVZ #EEM ': C#EE%H#UH ( C#EEP:'D,m #EEM C#EEP:#%lr NEEm 4K%EELH'OP ,EEr'p c;
 ¤EEGOh dEEG'4+ J(,EEKH NEEM ': #$EEV ( ': #EE2 4EEH('4h NEEm 4EEK+D ^#EEzH' ': C#EE$+ F4EEG:(Z !2 C#EEMI ,EEM NEEm 4EEV#M

c=?� FC#EE$+ c4EE*m !2 COEE$*+: �'4EE%"' 3': NEEM ': #EE2 ( 4EE*m !2 dEEs-#R2 #EE1hI'
 F ¬aEEG4̧0' ­«EE¬+#®*®2 ²dEE®2#®n ®( F ²xEE ­U®*²K® M b́EE ®R²0' �̄EE ®" F#EE ®UX̄ ®Y #EE ®U²K® 0¬ µ °EE¬ 0' ®O² 0' £D̄®¨ ®( F ­NEEX̄ ®Y °EE¬ 0' ®O² 0' °EE®0¬ µ ­kEEK̄¬",̄0' ¬.D̄®¨ '�¬ÃEE®- c@
 F@;�kEEu1h FaKEE6K8 FNEE�ju0' «UH � ­C#EE®2�̄0' ®�EE¬ 0�¬ M ®�EE®9 ®q®- F ­a®*EEĹ0' #EE ®U¬ 0®� ²�®¨ °EE®9 ®" ². ®,EE ®& ®( F ¬� ²4EE ®/² 0' ­xEE¬ 0# ®/®2 ²dEE®0 ®4®% ²"' ®(

cBB<�BB@ �EEf
 F�=kEE2#H FC#EE$+ c­3 ²( ®4EE®%²n#®- ¬QEE¬�#®u² 0#¬ M ²xEE ­+( ­� ®h®  ̈ ®( 3 ²( ®,®%EE ²V#®- b̄EE ®R²0® ' ®�#EE*̄0® ' 'OEE ­/®*®2 ²xEE ­ŪH®  ̈ ²xEE ­5®9²u®n ®C# ®m ²aEE®2 ®�EE®9 ²+®  ̈#EE ®$̄H¬Ã®- c<

c�@;��@?�f
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 C#V JDOM#H k*K2I F4**m d"#�' �D#"#H J,u+: I' ,r' Nm 4H' 3D,m :#1h' #+ CZ NM ( 4*H'D !2
 Nm J' N%-#G ̂ #sH  k/2#& ,+ :D F^#2'  I'  J,)GD ,Ku/P  NM  ;c[@@A �4Kl2 wKV] DOV !2 x+',-
 NU&'O2  !2D,2 dK"(,62 C',RM  #M  ^#sH  CZ  F4**5H  dG#": ':  C'4H(,UV WOXY C#$m#Y
 F^#2' _DO2,- NM cD:'D �#uHD NM ': ^#sH J42Z:#m#H NzK%H:D ( !2D,2 dm:#62 ¤+#m ( DOV !2
 I' d"#�' J#+ NH#6H ( DOV !2 :#5VZ x%` J#+ NH#6H ( D(: !2 aKM I' N$9m .4Y( xm xm
 C#5KH C4V:'Oh CZ QqY#2 Nm DOV !2 !U0' ^#5Y' ( gM'Oy aK6H#& FgM'(: ( �lH J'O+

 @cDOM 4+'Oh C#u9� df,- ( C'4M C4V 4*$P:4n ( C#l/e%L2 (

2.34567'89:;'2+5e+'Z3)Xh

 D',-' 4G#M N59M �dLKH CZ dG#": J#*/2 NM N/2#& :D J4H(,UV WOXY C#$%lr DO&( i,f
 NM C4K`: J',M F{u` aG4M c4**m dG#": ': WOXY aG' FCZ C�O©L2 �Oqh NM ( N/2#&
 aK$eP \OH (D F!`#K` !2#sH {0#n :D d`' ^I� F�O912 k/2#& a%V'D ( DOqX2 aG'
 #M 4H(,UV Nm d`' J:#%h#` C(,M F�(' �4GZ DO&( NM J4H(,UV WOXY J',&' dRf J',M
 J#+,lKm Q$R%2 !1TP .:Of:D ( N%-#G ^#sH FDI#` !2 �T62 !`#K` ^#sH Nm !*KH'On
 dK+#2 ( J4H(,UV WOXY x%LK  ̀C(:D I' Nm d`' J:#%h#` C(:D F^(D �4V 4+'Oh !HOH#n
 !"OH Nv,r Nm d`' !r4H:'DI#M F^O` c4*m !2 }(',P ',&' dH#$y FJ4H(,UV J#+ bY
 ¤XH F4H(,UV DO&( ( C(:D I' FQun D:O2(D ijh,M !/n'O2 :D !0( Fd`' !njh' d9Ke-

c4G#$H !2 #lG' ': 34H:'DI#M
 N5*G' {u` NM 4H(,UV ,+ F!9m:O� NM �[J,lKm dH#$y] J:#%h#` C(,M J#+ dH#$y �;
 S�O2 Fd`' 34V N%-,r ,sH :D !XY N/2#& CZ :D (' J',M ( N%-,G�8 ': \#$%&' :D !r4HI
 .:Of:D ( N%V'�r ^',%Y' D:'D Nm !%K/nO2 �#`',M !HOH#n J#+:#z*+ ( #+ }I:' NM DOV !2
 cD,Kr !2 ,sH :D ¤G',M J,lKm J#+ .'I#z2 ( 4*m !2 d`'OhI#M ': (' d2O5Y F!1TP

c@@A� F^O` �#M F;49& FaK6K8 FD#V:�' F4Kl2 wKV C#$/H aM 4$R2 aM 4$R2 c;
 ®QEE¬$ ­/®- F ¬a®*EEĹ0' Ä́#EE ®R®2 ²dEE®m¬,­P ®( F ¬aEEG4̧0' °EE¬ - ­�#EE ®� ²D¬ ²À' ®,EE­� ®m ®( F¬: ²OEE ®z²0' ­xEE¬ 0# ®/®2 ². ®,EE ®U ®� ®( F ­kEE ®$¬ 9 ®5² 0' ®�EE¬ 0#®* ­+ ²dEE®l®9®% ²h' c@
 ¿ ®QEE¬/­- ·QEE¬�#®M ¬xEEK ¬s ®/¬ 0 ®� ®( F ®QEE1̧ ­" ÆbEE ®Y ¬xEEK ¬s ®/¬ 0 ­¤ ®Y ²O®%EE ²L­G ®jEE®- F ¬�OEE­ĺ*0' ­QEE®9¬" ². ®,EE­� ®m ®( F ­̂ # ®5EE ²Y³½' ¬dEE®91̧ ­" ®( F£ ®OEE ®U² 0#¬ M
 F ®�EE¬ 0 ®� °EE¬ - ¬�EE ­f#®*%̄0#¬ M ²xEE ­5²K®9 ®/®- c¬D#EE®u¬/² 0' ®4EE²*¬" N®H# ®R²uEE ­̀  ¶' ­.#EE ®/¬ u®P ­xEE ­s ²/®P ®( F ­:' ®,EE ²V³½' �́EE¬/®P ®( F ­:' ®,EE²M³½' �́ ¬�EE®P ®�EE¬ 0#®* ­U®-
 ·ÂEE¬ 0#®u¬ M E 3 ­D#EE ®U¬ % ²&' ¬QEE ®$ ®/² 0' °EE¬ - ®�#EE ®� ®( F ­NEE ­f ², ¬Y ¶' °EE ®y¬: °EE®9 ®" 4̄®%EE ²V' ¬Cµ ®( E »4EE ®Y®¨ ®�EE²K®9®- F¬NEE²K®9 ®" ¬C ­(#EE ®/%̄0' ¬aEE ²L ­Y ®(

cB@<�B@@�EEf F@;�kEEu1h FaKEE6K8 FNEE�ju0' «UH � ­NEE® 0 ¬kEE ®"#1̄0' ®aEE¬2 NEE­9 ²+®¨ N®H# ®R²uEE ­̀  ¶' #EE®2 ®kEE®XK¬X ®Y
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 N$+ I' ( COH#n NM C#$G' kG#` :D FN/2#& :D xsH D#zG' ( DOh WOXY NM C'4H(,UV !M#K%`D
 :D ( DOh :'D,m :D N59M F,sH :D #U*P NH ': !G',r COH#n ^#2' c4GZ !2 4G48 CZ NM Q$" ,%$U2
 ( NK0(' J#+:'�M' I' CDOM4*$HOH#n dlr C'OP !2 Nm C#*v ;�4HD'D C#6H ¤GOh d2O5Y J'4%M'
 FC#zG#M:�Z :D DOh :'�r:#m F�Kn aM ¼/V' NM J' N2#H :D [\]!9" ̂ #2' cd`' \#$%&' _:'D' xU2
 !9$" FDOh �KT6P NM ( COH#n ( N1M#y �O&:#v I' Ä:#h ( .:O62 C(4M Nm 4LGOH !2
 NM N&OP C(4M FD',-' k$+ NM J,)H C#L5G FCOH#n J',&' 3#)G#& C4V �T62 #M @c4+4H ^#zH'
 d2O5Y bXRP xU2 J#+ Nl0|2 I' F4H:'D N/2#& D',-' ,)GD NM duLH Nm !P'I#K%2' ( dK/nO2

cd`' C'4H(,UV aKM ( N/2#& :D J4H(,UV WOXY ,%UM bXRP ( COH#n
 D�H#MI FCOH#n NM (' J,)H C#L5G cDOM ',r COH#n 3:'O$+ FDOh J:'42#2I �O� :D [\]!9" ̂ #2'
 C'4H(#6GOh NM !%Y FC#)$+ NM a%LG,)H C#L5G {0#n :D ': J:OR2 COH#n ^#2' cDOM C#)$+
 Nm C#*v ( D'D C#6H JI#M4H#M ( JI#M !P:#8 ( CD'D 3OV: NHOr,+ C(4M F¤GOh C'4HI,- (
 ¤H#mDOm F^#2' ,Ku/P NM Nm !/y( :D ( J:'4H ( ,X- .4V :D Nm FQKX" FDOh :D',M D:O2:D
 I'  d`D <oc4HDOM  34V �H: ,sH NM  F34V 3,KP  C#6)H:  ( 34K0(�  C#6G#+O2  F!)*`,r I'p
 I' ,%6KM !$U` d`'Oh:D Nm QKX" NM ( dV'4H,M Q$" :D J:OR2 d0'4" ( !G',r COH#n
 !T`#8 ( D'4H J�Kv FÇI(D ¤PZ I' (' C4H#`,P ( N%h'4r a+Z �& FDOM 3D,m DOh bY
 #P ( 3D,5H :#%-: NR2#L2 NM F4GD (' :#K%h' :D �#$0' dKM I' J:OGI Nm �KH },%hD #M cdl)H
 I' 4G:'(,2 aG' dV'D,M ,r'p FC#6G' ,Ku/P NM c4K65H :#m I' d`D F(' !+#*r !M C4V aV(:

c[@�=� �;<�@ FJ,u�] o^4G,M !2 ': (' d`D 4G#M FDOM d`:D �#$0' dKM

 JD',EE-' QEEM#X2 :D [\]!EE9" W'4EEq2 C'OEE*" NEEM � ccc ²dEE®%K¬2­¨ ²4EE®n ¢kEE ®" ²4¬ M ®COEE­K ²R­G ®( F ²dEE ®$ ®1®- ²4EE®n ¢#EE¥2­¨ ®COEE ­/ ¬e®P ²,®G ccc c;
 �#EE$0' dEEKM I' J,%EE6KM xUEE` NEEH#UM aEEG' #EEM 4*%EE`'Oh !2 ( 4EEHD'D !2 duEELH[\] ^#EE2' NEEM ': C#EE$�" a%EE6m NEEm
 �34K5EE6h NEEm 4*EEV(4M ,KEEV J:D#EE2 C#%EEL8 I' 4EE*+'Oh !2 #EEUHZpNm 4EE**m !2 C#EEKM F4EE+D �#EEq%h' #EEUHZ NEEM ':
 NEEm dEE`' aEEG' I' NEEG#*m NEE9$& aEEG' c����� �EEf F@@kEEu1h FC#EE$+ ocdEE`' 3D,EE2 NEEm 4EE**m 34EEHI ': !EE%"4M (
 �#EEq%h' NEEM ': J,%EE6KM xUEE` ( 3DOEEuH xEEm#Y NEE1M#y ( COEEH#n NEEm 4EE**m 34EEHI ': !EEH':(D 4EE*+'Oh !2 #EEU*G'

cdEE`' 3D,EE2 ,EE)GD dEE"4M CZ '�EE0 ( dEE`' xEEm#Y COEEH#n ( NEE1M#y COEE*m' F4EEHD'D !2
 ( FJI:(D'4u%EE`' Ë4H(,UEEVÌd¥K": NEEM duEELH J:'4EEH bEEY OEEP �!EEG#$H dEE"#�' DOEEh ^#EE2' ( 34EEH#2,- I' 4EEG#M c@
 FdEE`' �EEG�" ( �:�EEM J'4EEh J#EE+ .(,� I' !EE0'O2' OEEP dEE`D :D �!EEG#$H ^'4EEn' !EE$U2 :#m NEEM :O%EE`D C(4EEM
 ®� ®( ·kEEK̄¬" ®: °EE¬ - ®.#EE®% ²l®P ²C®¨ ®�EE®0 ®�EE²K® 0 ®�EE®n ²O®- ²aEE ®$¬ 0 ! ¢" ²,®%EE ²L­2 ®dEE²H®¨ ccc cJ:#ÊEELM aEE2 NM #EEP !EEHZ :'D NEEH'�h OEEP (
 FANEE2#H FC#EE$+ c ccc ­N ®$9̧EE ®L­P !EE%̄ ®Y NEE¬ H'�̄ ­h ²aEE¬2 ®dEE²H®¨ ®( Q̄EE ®& ®( �̄EE ®" ¶̄®' ¬�#EE®2 ²aEE¬2 »�#EE®2 ®�EE²G ®4®G °EE¬ - ®( ·kEE®XK¬ � ®O¬ M �̄¬ µ ®,EE¬�# ®T­P

cB�A�B�B �EEf
 ®,EE²u ­� F¬:O ­/EE6́0' ®¼²/EE ­V NEE®H#®K²u ¬f ­dEE²G®¨ ®: ®( F¢#EE"# ®f ²xEE ­m,̧­M ²aEE¬2 °¬ * ®Y# ®$®%EE ²̀ ' °EE%̄ ®Y ®bEE®9²2¨ ²4EE®n ®( ¢jEEK¬X ®" ­dEE²G®¨ ®: ²4EE®X® 0 ¶' ®( c<
cB�;�B�?�EEf F@@BkEEu1h FC#EE$+ c¢ '4EEm̧ ®|­2 °EE¬ H ®D ®(# ®" ®( F ¬xEE¬9 ²s¬/² 0#¬ M ²xEE ­U ­+O ­& ­( ².®DO̧EE ­̀  #EE ®$̄H®� ®m F ²xEE¬+¬,²X®- ²aEE¬2 F ¬C' ®OEE² 0³½'
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 WOXY  bXRP  ,M !*%u2  !`#K`  ^#sH  (  d2O5Y  :D  �J:#%h#` C(:D  J#+ dH#$y  �@
 C#VDOh dVOH,  ̀:D C'4H(,UV xKX%L2 ( !`#`' WOXY Nm d`' xm#Y !0Of' FJ4H(,UV
 :#%h#  ̀I' !V#H k%-#G Q5V aK$eP !"OH FDOh !9m �(: :D WOXY C#$+ !0( �4GZ !2 �#LY NM
 ^�92 DOh SG#�( ^#zH' NM !`#K  ̀C#)uTH DOV ¼"#M #P Fd`':'D ': ',&' QM#n WOXY !H(:D
 !GO& dm:#62 d$` NM FJ4H(,UV WOXY ,M !*%u2 !"#$%&' :D #XM J',M �KH C'4H(,UV (
 ': \OH aG' I' aK$eP !"OH ^D,2 WOXY !9m �(: :D F�#`' aG',M c4HOV dKM,P 4U/%2 (
 ( xsH �lY J',M J,%6KM aK$eP dK9M#n Nm D:'D DO&( bY dl+ #2' �D,m 4f: C'OP !2
 c@ �dK-#lV ( dn'4f ku0#12 bY c; �D:'D N/2#& :D J4H(,UV WOXY k/`OP ( ^#zLH'
 dG#5V bY cB �!"#$%&' C',G�8 {K`Z NM !+D dGO0(' c< �C'4H(,UV !H#)$+ .:#sH bY
 c� �#+ !%`#m C#KM ( D#X%H' bY cA �C�O©L2 �#eK%`' ( �'|  ̀bY cB �!`#K  ̀C#)uTH I' ^D,2

  ;cx0#� xm#Y I' C'4H(,UV CD,5H d"#�'
 J#+:#z*+  (  #+ }I:'  #M  bM#12  F!njh'  J#+4G#uH  (  #+ 4G#M  �!njh'  !r4H:'DI#M  �<
 �H: !nOXY 4"'On #P 34V ¼"#M F4*m !2 �T62 \#$%&' ( aGD Nm !"#$%&' ( !2j`'
 ^#zH' �#Y :D ': DOh FJ4H(,UV aKH'On dG#": #M F',r Wjh' 4H(,UV ( D,K)M DOh NM !njh'
 F4*`,M CZ J',&' 4Y NM !`#K  ̀C#)uTH ( C'4H(,UV SK� (D N5*G' J',M c4*KuM !njh' !9$"
 aG' F4H,G�ÊM ,%6KM C'4H(,UV ': #+:#z*+ ( #+ }I:' Nv,+ cd`' CZ C4V N%-,G�8 �(' k9Y,2
 dG#": Nm 4*`,M !G#& NM C'4H(,UV ,r' N%u0' cdV'D 4+'Oh !GZ:#m ,%6KM ',&' dH#$y \OH
 J4H(,UV Wjh' F4H,)*M !njh' 4GD I' d0(D �#un:D �KH ': DOh SG#�( ( ,)G45G WOXY
 ¤G',M ( 4*m !UH(,2' (' NM 4+'OTM !Lm N5*G' C(4M 4H(,UV ,+ Nm DOV !2 J' 34H:'DI#M
 QM#X2:D CD#%LG' NM ¢#njh' ': DOh ¢j�2 �4H'D !2 ',&' NM ^�92 ': DOh ¢#njh' F4*m ty( COH#n
 �#$0' dKM i,q2 :D F!`#K` kuTH #G xm#Y ^#X2 :D ( 4H'D !2 S952 {V :D �2,n �',v
 ,G�8 dK0O©L2 ': DOh �TV DOV ¼"#M ,r' i',`' I'  �,P \OH aG'  @c4*m !$H i',`'
 I' a5V COH#n N5*G'  I' Qun FdXKXY:D cDOV !2 �OLR2 ',&' aK$eP \OH aG,%UM F4H'4M
 NM ': ',r Wjh' 4H(,UV F!r4*2,V I' �',+ ( 3#*r I' �,P aG' FDOV N%V'DI#M ^,& �#5P:'

c4*m !2 4U/%2 !njh'4y Q$" CD'4H ̂ #zH'

cd`' 34V N%h'D,8 :Om�2 D:'O2 NM Nm d`' !G#+ ¤TM N9$& I' F�0#2 NM [\]^#2' A< N2#H c;
 NEE­2¬, ²5­G ®( F¬_ ®,EE ¬h ²È' °EE¬ - NEE ­/ ®e®G ®( #EE®K²H4́0' °EE¬ - NEE®u ¬Y# ®f ­tEE®- ²,®G ®OEE ­+ ®( F »i' ®,EE ²̀ ¬ µ ®( »,EEG ¬�²u®P NEEX̧ ®Y ¬,EE²K ®� °EE¬ - ¬�#EE ®$² 0' ®±#EE ®1 ²"¬ µ c@

c@B;�@B?�EEf F;@�kEEu1h FNEE�ju0' «UH F¬¶' ®4EE²*¬" NEE­*K¬U­G ®( ¬�#EE*̄0' °EE¬ -
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2.34567'89:;'2+5e+'4'K:iG'2)<'=IA*1

 DOh WOXY NM FJ4H(,UV WOXY J,Kr Q5V ,%LM C'O*" NM FN/2#& :D C'4H(,UV N5*G' J',M
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