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52@ 63 e(�<W� 2 $W4 $E8 63 2 FG. #$aHdWO6 2 ND $!AH%.5)< 41 #A8 &1$~ 2 $E!7 $E8  B4,;y$. F,G.

5+1 4DKI58 DO3!1$: 5 41W�)< 6)(5 N!­( 4>( 2 A*6 41 6+W.$,'G. ZAE$t( 2 +%D'( 7[$: ,D" 2: 

�)<!4&� 41 4 T.!H: (* 7O5 ?A\ 6+)362+aO8 Bhijkl Bkm Bkn� .(+y @5 Bv23 ?56,W =,&9 z



GG   *-89/ :;<0$ /=> /?@A / B"CD<"$ ! E"F<@6>6                        

3)a\8 6)�" 28 x 41 Z5x $t.R @5 2 7O5 FG. �$C 5 2 Z�$" 2 5)~ 41 2 Z5>6),�" =,&9 48 

()aG( =&9: )w< 2W+8 I)w" 2: .!&1 B7'*%&9 4:  Z5x 2 Z6)� 2 v)aG( B4pO52 #2A1 7O5

5)~ B3)P8 5635:> +M< 2:*W 6)�" =&9 $1 56 3)P Z�$CG.5 2 Z�$" B3)P8 ,(: W5 @5 2 A,1$,W N

O 4p;.! +>I$%: ( @$bR 25:  2 3)\4D 6 #5A1 4D 6 ( $U:  AO6>6),�" =,&9 $,1 48 3)a,\ 28  JA,K(

D,'E 2 =I$9: D,'E #$,aU /01: ,( 56: W$,;" $,1 2 A,1$WD,'E z: 6),�" �$,K<658 3),U2 28   

d!( 5A: >AH . 7O5 #A1 @5 �26 g&P ?56 @5 Bv �)O ?56>(3R 4: )&O 3A( 41� )HC(8 (: 53 @5 A.5)<,W+_ 

D'1� $P:> )PW$d /8 1 2 365]u1 #2+1 g,&P 56 3)P #A>),P #$,U 2 A,HWR 56 /W4,H 58  +,15+1 63  

)O #R 65).58 &t< �6$1 AE$\ 2 AE3 65+~ 3)U2!562$( Z$:W &( Z52x 2 A\$1*<): H,\26 2: $E8 

(!)H8  ?AE$T( 56> 7O3 Z6A~ 2 =&9 #AC( 41 2 AHW&( =I$9 63 A.5)D1 $'1 4� 2 3@$r &( 2,* Z)

 V+w<>aI5 7 �P /;. 2 AH: DO63 41 56: 5W $G>3$K( 41 2 AH8 I$9!d 4 �K,T< 4,! 5A> �62+,d 2 A,H

.$'.5 �)G.:  65A,D~5WA,1$ .5+1$,H1W1+< BN,!~5+,\5 7: #)X+X3 @$,O8 %9,!Q2 2 z,!,1+D( z:  7,O5

)362+aO8 Bhijkl Bkm Bkki�kkn.(  

 2 7,O5 :,&%9 2 :,%&9 A,HW5+  rW A\ 4DGX 4> :<$!�)wP $1 FG. 7 +C( NW5 7O5 �[52+d

 `X+E A," 63 7,W$a. 63 2 =!E$,G( 2 Z$"�p,�5 ND,'.53 A" 63 4> 7'!. V+� :%&9 AHW5+  rW

7P$,O+W@ 63 `,!. #R :,D!1+< �W$D. 2 7O5 #R @5 +<5+  4*&1 B3)\ 4��P :.�;9 �62+d  :.$,K( 2 $E

 B�)�5 BV5AE5 B7!1+< �26 :( 6$*,\R 7,!1+< 85),DM( 63 `!. 2 $E 3),\ . =!E5),01 4, .$H� �$,"

C( ?$uW$U v$,-. =!W)u1 AW$1 B=!H> 4'W$;( :W$T( FG. 7 +C( $1 :D!1+< v$-. 63 56 :~5+\5 FG. 7 +

 r,W #$!f$,T( ��p,�5 41 FG. 7 +C( ?@$< 2 365A. 65+~ FG. 7 +C( 6)M( �)" S$T( 4G'&  :D!1+<

NW5 @5 2 7O5 :%&9 4!¬ �1 :( ?AH,'1 :,.�;9 �62+d 41 +DT!1 B3)\ :( ?AW3 26 #R 2 A,H>  4,> 4,.)X 63

 N!," 63 :,1+D( 4,> 7,O5 NW5 #R 8$H1 2 7O5 ?A\ 4!*< :.$'G. ZAE$t( B7[$W6 41 Y5+\5 4G'& 

 zW$,;" 41 2 A.$%. 3)P 63 4> AH> 86$> 7[$W6 2 e%9 6]uE6 @5 2 AO$HT1 56 3)P ZAE$t( 2 e%9

#$H� :D'E 2 7,O5 ?A,T. ?A,W3 F,G. 7, +C( 85+,1 ?$,uW$U NW5 BS$T( 4G'&  63 $(5 BAO+1 AW$1 4> 

#$H� 7O5 4D +X 65+~ LM1 36)( Z$!C!Ky 63 FG. L"$K( =!DGX 4> .=E FG. :W)X  4D,'.53 #A,1 4W$d

�26 2 �)�5 B7!1+< V5AE5 36)( 63 A\ #$!1 4 .R �$O5+1 rHW5 2 7O5 ?A\  ?$XA,W3 @5 7!1+< 8$E

?6$\5 Y5+\5 2 S$T( :G'&  3+*W26 23 7\53 =!E5)P 8+-. 2 86]X 2 85.  

{D*( :D!1+< 8$E VAE BA,.653 4,> :<2$GD( 8$E3+*W26 $1 7!1+< V5AE5 N!!C< v$;( 63  865],X

?3+> ?3+> N!,!C< 56 :,f`U V5A,E5 2 :p,O52 V5A,E5 2 :W$,b VA,E :P+1 B�$O5 NW5 +1 2 A.5 A,.5 .

:( 6$%\ 41 Z$W$b 7W$b 4> 7O5 7!1+< Z5]I$1 })&p( :W$b VAE @5 3)w;(  85+1 #R @5 +<5+  2 AWR
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5A. #$*(5 #$'.5B:D,'E #$,aU 4,1 :,D!1+< {,D*( �+u. q). +1 #2` 5 BVAE NW5 l5+0DO5 85+1 B36  

 2 �$,%> {,<5+( B#$,'.5 F,G. B#$,'.5 4,1 {,D*( #R ?$,u. q). AW$1 B3$C( B:D'E JAK( B:D'E =I5)9

7 $W63 56 �$%> {<5+( 63 +!O :u.)u� . 3$,W 6),(5 4,1 :D!1+< {<$*( �+u. q). 4-"�( $1 7O5A!d

:W$b VAE B?A\ :( 7,O3 41 7O$a.R �+u. @5 :C1$< 4> `!. {<$*( #R 7!1+<  6$*,\R ��($,> 2 A,WR

?$u. 2 $E3+*W26 �$O5+1 7!1+< :W$b VAE 4> 7O5 7\53 AHE5)P 6$*\R Z2$G< BZ2$GD( 8$E.  

5 +1W( ?AE$T( B�$O5 N:  3)\>P+1 4: ( @5*1+< {<$!D: $b VAE:W 1+< 56! B?$,X R A.2+a\ 7

( 2 �3$CD( 2 6$X@$OC~)( $1 {O$HD!7 $E8 4;pH( 58 AU Z�)M< 2W9$%DU5 A:uHE+  B: O 2!O$: 

4D'.53 d BA.5!5 7O5AW1 ?2+X N!@)" 63 +DT_ 1+<!9$%DU5 7: C< 41!!4DP53+d V5AE5 N  A.5)63+ rW 

$(W B+hij�l Bhm Bkn Bhni�ii�.(  

4D 6 +<5+  4&"+( NW5 @5 :P+1  �I$,� #$'.5 7!1+< 56 7!1+< VAE 2 A.54D,'.53  Z$!,�)wP 2 A.5

NW3 56 #R 4D'.53 :XA.@ #)X$.)X 3$C15 63 ND\53 #@5)< 2 �3$C< BY�P5 41 z&0D( B#3)1 653   A.5) 2+,'P

 B8+~$1hi��m Bhi�� .( #$ ),'&!  2 #56),T.53 @5 86$!,'1 2 S$,T( 4G,'&  e!K~ @5 B+uW3 :E2+X

+D'1 2 #$'.5 Z3$CO 56 7!1+< :&�5 VAE BS$T( 2+!d :D!1+< 2 g $,H( 4,1 82 :1$!D,O3 85+,1 8@$,O

4D'.53 82+P5 2 8)!.3 �I$w(  A.5)#$%E .( #$,'.5 e,($> q$p;.5 56 7!1+< :&�5 VAE 8362+aO $(5

:uD'152 2 83$( Z$;&C< 4%E @5 4> #$'.5A1 B7O5 4D'.53 5AP+!b @5  7,O3 2 A1$W :W$E6 :W$!.3 8$E

 `U 2 A\$1 5AP zT9 @5 )&%( /I3 B4D'\ #$aU 23 @5AE5)0. 25 `U 41 2 AH!K. 5AP . 4,1 :.$'.5 N!H�

?+a1 65).5 2 Z$~5+\5 @5 2 4D $W 56 6). #AC( 2 7O5 ?A!O6 7!1+< VAE Z],I NW+<�$,1 41 2 ?A\ AH(  $E

 7O5 ?A!O6) B8362+aOhijkl Bkm Bkno�kn� B)%E �lim B�on.(  

5 63W( 7O5 v@� $tH!$b VAE #$:W 1+<!G'&  ?$u. @5 7� ,\5 2 S$,T($;( Y5+W4,' 58  Z6),�

X!u.)u� 2 3+: C< 2 }$0D.5!!H� N! 5AE5 N: 1!3),\ #$ .,DGX!$,b VA,E =:W 1+<,! 4G,'&  63 7

 Y5+\5>+1 2 #A,\ ?A,H,WC< @5 #A!uD,'152 2 Z$,;&C< BZ$,H: $E8 3$,(8  q$,p;.5 2>b @5 e,($,! +

#5A1 �7O5AP  #$O>K. 5AP `U 4!AE5)0. 25 `U 41 2 AH .5W1+< VAE N!D:  Z6),� 41 2 7"5+� $1

­(>( 2 A*\ 6$QR 63 6+!3 Y5+\5 ^W( ?A: 3)\ .I3!5 eWH*5 4W$,b VA,E #5)H9 41 VAE N:W 1+<,! 7

5 ?A\ }$0D.5W 7O5 N>O6 @5 +<+1 4!DK<+( S$;I 2 �$�2 v$;( 41 #A: .!5 @5 +<5+  2 7',W 2 Z],I N

� Z3$CO!`8 365A. 3)U2 .5W� #$%E N!`8  7O5>I25 4!aI5 S$: 6$163_ ( #R: $(+ WAH : #$(3+( +X5

6$1 7 +C( 7ta1 2 Z]I8 ( 56: W3$\ 41 ���5 AHD $8 .3 Z]I 2!%. ?$u. $: >.3 2 A.3+! #$,.R 3̀ ,. $

$P #$.)�� @W$d +W@ �3)1 #$TW �$�2 #��52 5+W<]I @5 B6$:  A.6536)P+1>)X 4:W I25 $1 ?6$%E!$8 

aI5: ¥$1 63 $E8 $OR 63 7Ta1W/(56R 2 / A.5.  
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 63$dW5 #$W&C< �)�5 41 6$D\). N!1+< 2 =!�26 2 7 $E8 1+<! 63 Y5+\5 2 S$T( 4G'&  ?$u. @5 7

1 A"!2$H9 #$W( ?AH'1 N: >H!= .&C< �)�5!1+< 2 =!.$K( ª$MI $1 7: 1+< V5AE5 2! 4G'&  ?$u. @5 7

@5 7O5 Z6$K9 Y5+\5 :Ny$1 5+X:W O 41 4U)< 2!.263 +:Z+PR B 5+X:W 5 N,y2 41 7TX@$1 2&,�: B

p&<! +O �)l B#$,%Ekm Bhk�knl �hm Bhhn Bh��B n�i(26 23 +,E 4,DKI5 B,*W �),�5 3+

1+<!D: +DT(� 6A< e�5 �7O5 4&%U #R @5 2 A.653W e,�5 B�5A,D95 e,�5 B65+%DO5 2 v523 e�5 B�

@62+a(8  e�5 2>7(5+.  

�26 $E8 1+<!~5+\5 7: .!@5 AH<6$K9 ` :;&<! B4KO$M( 2 4K~5+( BNW~ 2 £+( 3$! 2 Z),&P B7,($

x>  2 +*A( B+W+W?+a1 BND,GX 2 ND,GP B#36),P 63 7 653+,18 ,s%< @5!#$DO53 BZ� 5+,O:W �26 B

4&C\ @$O628 #263 .�26 $E8 ( 41 Y) !.5̀: >362+aO 6$QR 63 48 �< $a.R 41!> 6$QR 63 B7O5 ?A\ A

f$T(!3 #$W%. ?A: 3)\ .26 23 +E 4DKI5*W�26 3+ $E8 1+<!D: +DT(� .!A.653 ` 7,O5 4&%U #R @5 2 :

<*+%< 2 65+Wb+< B^O$d 2 /O+d BN!E+< 2 {!)T< B{WKH< 2 z!4.  

  

V>H9X YH1)  

(*G'&  {D: (@ 63 Y5+\5 2 S$T(!H� &C<!1+< 2 =!+DT( 7><$: 5 4,1 4U)< $1 $(5 BA.653WH,*G,'&  4� 

G'&  Z$[2+G( 2 7O5 #$ +9 §.6 41 4G'&  Y5+\5: (@ 63 #R!H� Z2$G< FGHI5 =&9 $E8 AU8  $,1

=&9 $T( FGHI5:W $D. B3653W1+< �!,D: . #R,!@ 63 `W7P$,O+ .$,K( 2 $E: 1+<,! B�),�5 BV5A,E5 B7

�26 . 2 B$E!5)DM( 63 `8 1+<!2 B7WXc: $,E8 2 =&CD,( 2 =,&C( ...7,O5 Z2$,GD( .5 63,W N,> v�

5 41 B+wD0(WD. N!O6 4t!AW =>$b VAE 4:W 1+<! $,(5 B7,O5 #$,'.5 Z3$CO S$T( 4G'&  63 7 63

$b VAE Y5+\5 4G'& :W 1+<!I5 q$p;.5 7: 5¦ 5 $1 v$u%E 2 7O5W$b VAE N:W 7,O5 =&,'( B,> 4

pO52 V5AE5: &C< �)�5 2!1+< 2 =!�26 2 7 $E8 AE5)P Z2$GD( #R.  
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ZN#4.  

  

 #R+~>+W=.  

N15  $H!O)hio�(B  2*34567.%8 2%/*'(%#5+a< B ::156$  Z56$TD.5.  

 ,,,,,,,,,,)h��nY( B)*+9.%B =~ :>R 4.$01$DW7 5¦ Gt.: T9+(: .  

 #)y� 5)hiio( B:;<=>% /*?@ A/8BB GpI N'"A%M( 4%U+<:#5+a< B :(@65)P:.  

+~$18 2+'P B)hi��( BC/8&,D 8 CE;,F@ G+,HI> G,J KJ*47,0B L%&,J K9M8ND#5+,a< B : 4,'O­(

4($.+1 6W`8 O63:.  

652`KO83$E �( l$" B8 )hiok( B1"-.% /%&0% 4%U+< B.5+C\ N'MI5)15: B#5+,a< :>,\2+G1$D: 

(�O5!#5+a< B4.  

362+aO8}$a\ B AI5W NWM:,! )hijk( B$%&,'% O4,' 2*+6,PF G,Q;!RFl Bh�iM,w< B! 2 �

+HE 4(A;(8  
�>#5+a< BN1+ :;M< 2 Z$CI$p( 4'O­(!uHE+  Z$;:.  

  ,,,,,,,,,,)hi��( B$%&,'% O4,' 2*+6,PF GQ;!RFl B�M,w< B!,&CGt. �: K"!,K:#5+,a< B :

;M< 2 Z$CI$p( 4'O­(!uHE+  Z$;:.  

62@+a\8 3),%M( N,1 A,%M( B)hijk(  $%&,'(%  ,!"# S&,'#5+,a< B : 2 Z$,CI$p( 4,'O­(

;M<!uHE+  Z$;:.  

AI56A�W\ N!@5+8E5+15 N1 A%M( B! =)h��h( BGTJ/(% /*+0(%=~ B :(*�KD )Gpw%I58.  

y)& ! N)hij�( B*4U;.;?% B 4%U+<&( N'"*E$T:B #5+a<: #5+a< B�2+O.  

{p~ AI5W\ N!@5+8 )hi��( B!"# S&'  $%&'(% Bk Bl#5+a< :" Z56$TD.5 4'O­(*7%.  

$(W63+  B+rW )hij�( BG9VWX% OV/*Y K74J&Y L*M&9 4%U+< B:   +¬�5!#5+a< B¡$ :7%O.  

'&t(: +~$1A%M( B)h��iY( B/%;X(%/*-J1 B!Z2+ :'O­(� 1 BS$ )I5!Z2+.  

2+aI58B +\A%M(W �v$-. AI5W N)hioi( BGV/%;X%#5+a< B :(5 Z56$TD.5 4'O­(!+>K!+.  

W#53̀ ,,,O B?$,,,Hd!AW5A¦&9 �: A,,,a( B6),,,d8 )hi��( B$%&,,,'% Z,,,!"# BkBl #5+,,,a<�=,,,~: 

7%O�?$uT.53 2 ?@)" ?$uTE2cd.  

      


