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KV id A& AVgV D& Ldb cV V L& GV Vh] bV D&
LVcZbjgV D( >Vgan'a [Z ZmedhjgZ id adl aZkZah
d[ eZgbZi]g c ZmZgih beV gbZcih c aZVgc c
VcY bZbdgn l i] i]ZZ[[ZXih dc cZjgdcVa VcY
a Va edejaVi dc c VYjai bVaZ b XZ( C :eea
Ldm Xda( ,*+3 =ZX5-3 +, 4+0/+'+00,( Yd 4
+*(+**,)_Vi(-22,( >ejW ,*+3 :j +/( IjWFZY
IFB=4 -+.+/+*.

VbVh] iV K& Dd VhV V & A gVYViZ & LVcZbjgV
D& KZcYV ( KjeegZhh dc d[ bdhV X bjiVi dc Wn
Xd'YZa kZgn d[ <JBKIJ VhhdX ViZY egdiZ c 3 VcY
i]gZZ'eg bZgZeV g ZmdcjXaZVhZ , cid edgX cZ
on diZh k V ZaZXigdedgVi dc( C JZegdY =Zk(
,*+3 Gdk ,.( Yd 4 +*(+,0,)_gY(,*+3'*22( S>ejW
V]ZVY d[ eg ciT IjWFZY IFB=4 -+10+2-3

did F& KV id A& A gVYViZ & AVgV D& LVcZbjgV
D( = [[ZgZcXZh c gZh hiVcXZ V V chi dhbdi X
X]VaaZc Z Vbdc </1;E)0& =;:), VcY i]Z g
]nWg Y b XZ bZiVe]VhZ BB FBB hiV Z ddXniZh(
Rn diZ( ,*+3 :j 5,1 . 4,/*',/.( Yd 4
+*(+*+1)K*301+33.+2***-1*( >ejW ,*+3 :j 3(
IjWFZY IFB=4 -+-31,-2(

DVcVbdg F& H VlV D& LVcZbjgV D& AVgV D(
FVbbVa Vc Zgb XZaa b gVi dc Yjg c
YZkZadebZci& gdli]& VcY ]dbZdhiVh h( JZegdY
FZY ; da( ,*+3 Cjc 35+2 - 4,.1',//( Yd 4
+*(+**,)gbW,(+,,2-( Z<daaZXi dc ,*+3 Cja(
JZk Zl( IjWFZY IFB=4 -+-+,+*-5 IjWFZY <ZcigVa
IF<B=4 IF<00+-*+0(
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DjgViV K& A gVYViZ & MbZoj D& AVgV D& LVcZbjgV
D( <VeVX iVi dc d[ bdjhZ heZgb h bdYjaViZY Wn
VbbV'Vb cdWjing X VX Y :;: XdcXZcigVi dc(
C JZegdY =Zk( ,*+3 :j 350/ . 4-,1'--.( Yd 4
+*(+,0,)_gY(,*+3'**2( >ejW ,*+3 Cjc +*( IjWFZY
IFB=4 -++12//+5 IjWFZY <ZcigVa IF<B=4
IF<01*22.2(

MbZoj D& V_ bV J& A gVYViZ & VcV J& GjbVWZ
L& AVgV D& H VlV L& LVcZbjgV D( BbegdkZbZci
c WaVhidXnhi fjVa in Wn cZjgdiZch c h cVa c
k V ih gZXZeidgh c Wdk cZ heZgbVidodV Yjg c
c k igd [Zgi a oVi dc( C JZegdY =Zk( ,*+3 :eg
+,50/ , 4+.1'+/-( Yd 4 +*(+,0,)_gY(,*+2'+.1(
>ejW ,*+3 CVc +3( IjWFZY IFB=4 -*00,*++5
IjWFZY <ZcigVa IF<B=4 IF<0.1-++-(

&
& ( ,*+3&

-*4+2,'+20( Yd 4 +*(++,.3)_hWe__ee(-*(.U+2,(

Ldb cV V& L(& Dj]c& ;( ,*,* ( <jii c 'ZY Z
WgV c gZhZVgX] [gdb V W de]nh XVa eZgheZXi kZ4
hnbedh jb hncdeh h d[ KZhh dc +K<I Vi ;KC,*+3
c F nVoV & Dnjh]j& CVeVc ; de]nh XVa JZk Zlh

Ldb cV V& (& LV Zidh] & F(& FVZYV& G(&
Ldb cV V& L( O YZ'[ ZaY K c aZ'e]didc Hei XVa
JZXdgY c c ;gV c Ka XZh Mh c NdaiV Z'
hZch i kZ =nZ( C( N h( >me( +.2 & Z/303,&
Yd 4+*(-13+)/303, ,*+3 (

DV_ lVgV J& Ldb cV V & Ldb cV V L ,*+3
GZildg eaVhi X in ckdakZY c i]Z hegZVY d[
cZjgVa VXi k in l i] c i]Z g] cVa Xdgi XZh Vh
gZkZVaZY Wn kdaiV Z'hZch i kZ YnZ bV c c
bdjhZ WgV c ha XZh ?gdci( <Zaa( GZjgdhX (
Yd 4 +*(--23)[cXZa(,*+3(***,*

F h] bV & ;gjZX cZg E& LV V]Vh] K& DVlV Vb
L& HiVc C& K] cd]VgV :& LV Zh] iV D&
Vgk aaZh J & OViVcVWZ F& KV V G& Zi Va(4
>c]VcXZY egdXZhh k in d[ =cbi+ Wn
bdcdjW fj i cViZY ] hidcZ A-( ZcZh <Zaah ,*,*&
,/4,,'-,( IFB=4 -+02*-2. =HB4 +*(++++) iX(
+,1-,

dh] VlV & : d L& DjgdYV C& OV hV V &
LVX] WVcV F& Ddbdg F& K] WV]VgV L& GV Vh] bV
A& GV Vh] bV D& D iVodcd L4 Gdm. IgdbdiZh
GZjgVa KiZb)IgZXjghdg <Zaa Igda [ZgVi dc VcY
GZjgd ZcZh h c i]Z A eedXVbejh VcY JZhidgZh
FZbdgn ?jcXi dc ?daadl c Lg bZi]nai c'
BcYjXZY Bc_jgn( GZjgdhX ZcXZ ,*+3& -324+3-',*/(
IFB=4 -*/,22//

Gd jX] A& <Vhi aad C & GV Vh] bV D& IaZVhjgZ
KC4 KjeegZhhdg d[ [jhZY Xdcigdah eZg cViVa
ZmeVch dc VcY fj ZhXZcXZ d[ [jijgZ YZciViZ
VYjai cZjgVa hiZb XZaah( >a [Z ,*+3& 2(
IFB=4 -*31--,. IF<B=4 IF<0./301/ =HB4
+*(1//.)ZE [Z(.,3+2

GV V_d F& MZodcd G& GV Vh] bV A& OV Z A& Ddb nV
K& G h] Wdg F& GV Vh] bV D4 L]ZgVeZji X i bZ
l cYdl d[ Vci '] ] bdW a in gdje Wdm'+
Vci WdYn VYb c higVi dc c bdjhZ bdYZa d[
he cVa XdgY c_jgn( GZjgdhX JZh ,*+3& +.+40-'
1*( IFB=4 ,30*.-+1 =HB4 +*(+*+0)_(cZjgZh(
,*+2(*-(**.

DdWVnVh] D& DjoZ C& :WZ K& LV Z]VgV K&
F cZ h] & B VgVh] D& D iV_ bV K& DVccd C&
VbVbdid L& Hh] bjgV F& DVoj (4 < I-:.
BcYjXi dc c i]Z E kZg VcY BciZhi cZ d[
IgZ cVcZ P JZXZeidg)< I-:'AjbVc oZY F XZ4
:eegdVX]Zh Wn FVhh KeZXigdbZign BbV c VcY
IdgiVa ;addY :cVanh h( Fda I]VgbVXda& 30 / 4
0**'0*2& ,*+3(

Hcd J& Vhj] d & : hV D& D iV_ bV K& DVccd
C& d d A(4 >mdhdbZ'bZY ViZY ]dg odciVa ZcZ
igVch[Zg dXXjgh c YdjWaZ'higVcY WgZV gZeV g
Yjg c ZcdbZ ZY i c ( <dbbjc ; da ,& :gi XaZ
cjbWZg4 /1& ,*+3(

y y Cec( C( <a c( Ldm Xda(
-,4 -1-'-1.(,*+3(

B VgVh] K& LhjX] nV :& DVlViV & Dd_ bV &
OViVcVWZ L& LV ZjX] K& B VgVh] D& BYZiV'
Hihj V F& H D& LV VbjgV F& LZgV K( >[[ZXih
d[ AjbVc :Y edhZ L hhjZ'=Zg kZY VcY MbW a XVa
<dgY L hhjZ'=Zg kZY FZhZcX]nbVa KiZb <Zaah c
V =ZmigVc Kja[ViZ KdY jb'BcYjXZY FdjhZ FdYZa(
; dgZh HeZc :XXZhh( ,*+3 Gdk ++52 + 4+2/'+33(
Yd 4 +*(+*23)W dgZh(,*+3(**,,( Z<daaZXi dc
,*+3( IjWFZY IFB=4-+1,**3*5 IjWFZY <ZcigVa
IF<B=4 IF<02..+,3(

DjojbV G& KjYV & BlVhVlV <& GVg iV F& KdcZ
L& OViVcVWZ F& FVZ VlV :&FVihjbdid L& : VbVihj
O& B VgVh] D& LVbjgV A& LV Zh] bV A& LVl[
NE& Mh] _ bV L& AViidg G& H Vcd A& GVg iV F(
<Zaa'heZX [ X dkZgZmegZhh dc d[ <HFL c
YdeVb cZg X cZjgdch d[ IVg chdc h Y hZVhZ(
;gV c( ,*+3 Cjc +5+., 0 4+01/'+023( Yd 4
+*(+*3-)WgV c)Vlo*2.( IjWFZY IFB=4 -++-/*.3(
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AVc <& DVlViV F& AVbVYV & DdcYd L& OVYV C&
:hVcd D& FV VWZ A& B VgVh] D& DjojbV G&
GVg iV F& DdWVnVh] A& GVg iV F( :cVanhZh d[
i]Z edhh WaZ Vci 'ijbdg Z[[ZXi d[ nd j VchVc(
C GVi FZY( ,*+3 Cjc51- - 4.02'.13(
Yd 4+*(+**1)h++.+2'*+3'*+,2-'m( >ejW ,*+3 ?ZW
3( IjWFZY IFB=4 -*1-3,2-(

D iV_ bV J& GV V J& BbVbjgV L& DVbZYV L&
Ddoj V =& A gV A& Bid A& BbV A& BbVbjgV F(
FdYZa c d[ ZVgan cZjgVa YZkZadebZci c k igd
Wn Y gZXi cZjgdhe]ZgZ [dgbVi dc XjaijgZ d[
X] beVcoZZ cYjXZY eajg ediZci hiZb XZaah(
KiZb <Zaa JZh( ,*,* ?ZW ,25..4+*+1.3( Yd 4
+*(+*+0)_(hXg(,*,*(+*+1.3( S>ejW V]ZVY d[
eg ciT IFB=4 -,+/+3/-
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A gd Vihj KV id& DZch] gd AVgV& LV Vh]
Ldb cV V& D c X] GV Vh] bV& DZciVgd LVcZbjgV

>Vgan'a [Z ZmedhjgZ id adl aZkZah d[
eZgbZi]g c ZmZgih beV gbZcih c aZVgc c VcY
bZbdgn VhhdX ViZY l i] a Va XZaa Y hijgWVcXZ
c VYjai bVaZ b XZ i]Z +/i] BMLHP

BciZgcVi dcVa <dc gZhh d[ Ldm Xdad n B<LPN
,*+3(1(+/'+2

,*+3(0(,+',,

—
–

,*+3(0(,0',2

”
– ”

,*+3(0(,0',2

.3
,*+3(+*(+,'+- (

:ee
ℓ .3

,*+3(+*(+,'+- (

Kjoj L& Cd]d =& DV ZnVbV F (>hiVWa h]bZci d[
V YZX h dc'bV c iVh c b XZ( 0i] <dc gZhh d[
:h Vc <daaZ Z d[ GZjgdehnX]de]VgbVXdad n
,*+3(+*(++'+- (

Cd]d =& Kjoj L& ?j_ lVgV & KV id L& KV Yd =&
DV ZnVbV F( L]Z VhhZhhbZci d[ iZbedgVa X]Vc Zh
c Xd c i kZ [jcXi dch c :ee cdX ' c bdjhZ
bdYZah( 0i] <dc gZhh d[ :h Vc <daaZ Z d[
GZjgdehnX]de]VgbVXdad n ,*+3(+*(++'+-
(

d d LHFBG: :& FV DHBD>'L:GB& Ldbdb L:GB&
LV Vh] LHFBG: : : [Vhi cig ch X dei XVa
h cVa [ dh [gdb jchiV cZY ] eedXVbeVa ha XZ
h V cdkZa cY d[ dei XVa h cVa4 XdbeVg hdc
l i] i]Z kdaiV Z'hZch i kZ YnZ h cVa
GZjgdhX ZcXZ FZZi c IaVccZg( <] XV d& KdX Zin
[dg GZjgdhX ZcXZ ,*+3+*+3 <] XV d FX<dgb X
IaVXZ

d d Ldb cV V& FV d LV Zidh] & DZciVgd
LVcZbjgV& LV Vh] Ldb cV V Hei XVa JZXdgY c
FZi]dYh l i] NdaiV Z'KZch i kZ =nZ NK= Bh
MhZ[ja id >kVajViZ i]Z BbeVXi d[ <]Zb XVah dc
;gV c :Xi k i Zh c :XjiZ VcY EViZ >[[ZXih(
BMLHP +/i] BciZgcVi dcVa <dc gZhh d[
Ldm Xdad n Cjan +/x+2& ,*+3 p AVlV
<dckZci dc <ZciZg& Adcdajaj& AVlV & MK:
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A gd Vihj KV id& DZch] gd AVgV& LV Vh]
Ldb cV V& D c X] GV Vh] bV& DZciVgd
LVcZbjgV(>Vgan'E [Z >medhjgZ id Edl EZkZah d[
IZgbZi]g c >mZgih BbeV gbZcih c EZVgc c VcY
FZbdgn :hhdX ViZY l i] a Va <Zaa = hijgWVcXZ
c :Yjai FVaZ F XZ( A gd Vihj KV id+& DZch] gd
AVgV+& LV Vh] Ldb cV V,& D c X] GV Vh] bV-&
DZciVgd LVcZbjgV+( BMLHP +/i] BciZgcVi dcVa
<dc gZhh d[ Ldm Xdad n Cjan +/x+2& ,*+3 p
AVlV <dckZci dc <ZciZg& Adcdajaj& AVlV &
MK:

FVX] YV & VbVYV & F ojcjbV K& Ldb cV V L&
DV_ lVgV J4 L bZ'aVehZ dei XVa bV c hnhiZb
[dg bdc idg c i]Z gZhi c bZbWgVcZ ediZci Va
X]Vc Z d[ cZjgdch c V bdjhZ WgV c ha XZ( IgdX
d[ E [Z >c Knbe ,*+3& +-3'+.,& ,*+3 ) BKKG4
,+21'30*/

.
,*+3 ++ +. +/

4

&
NK=

+K<I
;ZgcY Dj]c /1

,*+3 3 ,. ,0 3 ,.

.

,*+3 ++ +.
+/

. ‐ ‐
,*+3 2 ,

+ + + ,

ℓq q
. ‐ ‐

,*+3 2 +

. ‐ ‐ ,*+3 2
+

NK= ±
?BHK Hei XVa gZXdgY c d[ i]Z

gZVa'i bZ c k igd cZjgVa X gXj i YncVb Xh4
i]Z kdaiV Z'hZch i kZ YnZ NK= bV c VcY
i]Z [Vhi cig ch X dei XVa h cVa ?BHK

,K*0
NdaiV Z BbV c 4 O]Vi h GZl9 ;ZgcY Dj]c&

.,
0, ,*+3 1 ,0

) d d Ldb cV V4+ )
FV d LV Zidh] 4+ ) LV Vh]
Ldb cV V4+ ELI
Hei XVa ZkVajVi dc d[ i]Z adc 'iZgb
ediZci Vi dc ELI d[ i]Z bdjhZ ] eedXVbeVa
ha XZh ., 0,

,*+3 1 ,0

) Ld]gj VbVbdid4+ ) =V
H_ bV4+ AdhhV c F= JVo W ) F= JVo W AdhhV c4+

― ) :ihjh] LVYV4+&, )
GVd] gd Djgd VlV4, ) DZc GV VhVlV4,

) DVojV LV jbV4, )
j] GV V 4- ) A gdd LV V]Vh] 4+

) LV Vh] Ldb cV V4- )
Vhjh] D h] bdid4, F= :

>)B
” <d c i kZ VcY

WZ]Vk dgVa beV gbZcih XVjhZY Wn >)B bWVaVcXZ
c F= :+), hncVei X hjeegZhhdg YZ[ X Zci b XZ(
., 0,

,*+3 1 ,0

) J X] DV_ lVgV4+ )
d d Ldb cV V4, ) LV Vh]
Ldb cV V4, )

='XjggZci
gZaViZY eaVhi X in c i]Z eZg g] cVa'
Zcidg] cVa cZildg 4 V kdaiV Z'hZch i kZ YnZ
bV c c bdjhZ WgV c ha XZh .,

0, ,*+3 1
,0

—
ℓ

,0 .0 ,*+3
,*+3 1 ,2

µ

+& ― +& ,&
-&

ℓ .0
,*+3 ,*+3 1 ,2
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& & & &
–

ℓ
Ⅰ ++

μ ,*+3
/ ++

& & &
) >)B F= :+

++
μ

,*+3 / ++

4 :gi [ X Va ZcZgVi dc d[ cZl cZjgdch
c VYjai XZcigVa cZgkdjh hnhiZbh

,*+3 +, -'+, 0 -

4 :gi [ X Va IgdYjXi dc d[ GZl
GZjgdch c i]Z :Yjai <ZcigVa GZgkdjh KnhiZb
<Zaa ZcZ L]ZgVen :h V,*+3 K]ZgVidc
DdWZ ;Vn AdiZa  LdlZgh ,*+3 ++ ++ ' +,

+,

4 Ig dg c] W i dc d[ AF ;+Zc]VcXZh
]jbVc cZjgVa hiZb XZaa igVcheaVciVi dc'
bZY ViZY [jcXi dcVa gZXdkZgn V[iZg he cVa XdgY
c_jgn 3i] BciZgcVi dcVa =:FIh VcY :aVgb ch
Knbedh jb Cjc d ?j jiV Z AVaa
,*+3 ++ 0 ' 2 0

4 GZjgd=+ µ

,*+3 3 ++ ' +. +-

4
— .-

ℓ
,*+3 3 / ' 1 /

4 ±
.0

,*+3
0 ,0 ' ,2 ,2

4 G=+ µ

.0
,*+3 0 ,0 ' ,2 ,1

GV Vh] bV& D(4 :gi [ i Va cZjgd ZcZh h c i]Z
VYjai XZcigVa cZgkdjh hnhiZb VcY i h Z[[ZXi

dc [jcXi dcVa gZXdkZgn V[iZg c_jgn& ,cY
GZjgdZe ZcZi Xh  GZjgdZe igVchXg eidb Xh&
GVhhVj& ;V]VbVh& FVgX] -'0& ,*,

KVidh] D iV_ bV& DZc' X] : hV & Cjc DVccd&
IZgXZaadbZ Igd_ZXi dc K X ';j aY c 'KncYgdbZ
aZkZa c]VaVi dc [dg i]Z egZY Xi dc d[
cZjgdWZ]Vk dgVa idm X in( HeZcLdm :h V
<dc[ZgZcXZ ,*+2 ,*+2(/(,.( Ld nd& CVeVc

'
IZgXZaadbZ

'
,*+3 ,*+3(3(+-(

—

,*+3(++(2(

―

— .0
,*+3(0(,0(

& & &
IZgXZaadbZ µ

.0
,*+3(0(,0(

& & &
IZgXZaadbZ

y y .0
,*+3(0(,2(

±& & & KVb HKA&
& & VgjYV

.0
,*+3(0(,2(

Vnd GVihjbZ'D iViVc & DZc' X] : hV &
KVidh] D iV_ bV& KVb ]dh]& A gdV D iVcd &
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