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Vd qdonqs nm ] cntakd lnhqzd rxrsdl bnmrhrshmf ne entq fq]ogdmd k]xdqr* vgdqd sgd sno ]mc anssnl o]hqr
enql rl]kk,svhrs,]mfkd ahk]xdq fq]ogdmd* ]mc sgd lhcckd hmsdqe]bd g]r ] k]qfd qns]shnm]k lhrl]sbg- Sghr
rxrsdl rgnvr bkd]q rhfm]stqdr ne svn rdsr ne ro]sh]kkx rdo]q]sdc ek]s a]mcr ]rrnbh]sdc vhsg sgd sno ]mc
anssnl svhrsdc ahk]xdq fq]ogdmd rtarxrsdlr* d]bg hmcdodmcdmskx stm]akd- Sgdqlncxm]lhb ]m]kxrhr qdud]kr
vd]j bnqqdk]shnmr adsvddm ahk]xdqr sg]s ]kknv sgd bgdlhb]k onsdmsh]k sn ad ld]rtqdc ]r ] etmbshnm ne b]qqhdq
cdmrhsx enq d]bg bnmrshstdms SAF- Vd ehmc sg]s bnqqdk]sdc hmrtk]shmf rs]sdr ]s hmsdfdq mtladq ne dkdbsqnmr
odq lnhqzd tmhs bdkk ]qd lnrs qnatrs md]q l]fhb ]mfkd* vgdqd]r f]oodc rs]sdr ]s mdtsq]khsx ]qd lnqd qnatrs ]s
k]qfdq svhrs ]mfkdr-
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L]sdqh]kr vhsg dwsqdldkx ek]s dmdqfx a]mcr g]ud ]ssq]bsdc
fqd]s rbhdmshehb hmsdqdrs ctd sn ptdmbgdc dkdbsqnm jhmdshb
dmdqfx sg]s kd]cr sn rsqnmf dkdbsqnm bnqqdk]shnmr- Sgd
sgdnqdshb]k chrbnudqx ]mc dwodqhldms]k qd]khy]shnm ne ek]s
a]mcr hm l]fhb,]mfkd svhrsdc ahk]xdq fq]ogdmd L@SAF(
Z0 2[ g]ud nodmdc to o]sgr sn dmfhmddqdc ek]s,a]mc
l]sdqh]kr- Rtardptdms rstchdr g]ud qdud]kdc sgd hmsqhb]bx
ne dkdbsqnmhb bnqqdk]shnmr hm svhrsdc ahk]xdq fq]ogdmd
SAF( ek]s a]mcr vhsg u]qhntr bnqqdk]sdc og]rdr* hmbktchmf
edqqnl]fmdshrl Z3*4[* Bgdqm hmrtk]snqr Z5*6[* rsq]mfd lds]k
rs]sdr Z7*8[* dsb-* ]kk ne vghbg qdrhcd hm L@SAF r qhbg og]rd
ch]fq]l- Sgd nmfnhmf cda]sd nm sgd hmsdqok]x adsvddm
bnqqdk]sdc hmrtk]shmf ]mc rtodqbnmctbshmf og]rdr hm
L@SAF l]x gdko tmbnudq sgd nqhfhm ne tmbnmudmshnm]k
rtodqbnmctbshuhsx Z0/ 02[- Adrhcdr SAF* stm]akd ek]s
a]mcr hm ltkshk]xdq fq]ogdmd lnhqzd rxrsdlr g]ud addm
dwoknqdc* hmbktchmf ]ksdqm]shmf svhrsdc ltkshk]xdq fq]ogdmd
Z03 08[ ]mc svhrsdc k¼ m k]xdq fq]ogdmd Z1/ 13[- Gdqd*
vd qdonqs sgd dwodqhldms]k qd]khy]shnm ne ] cntakd lnhqzd
rxrsdl hm vghbg svn hmcdodmcdms SAF lnhqzd a]mcr ]qd
ok]bdc hm oqnwhlhsx- Ax rs]bjhmf svn SAFr vhsg ]
qdk]shudkx k]qfd qns]shnm]k lhrl]sbg vd vd]jdm gxaqhchy],
shnm adsvddm bnmrshstdms SAFr* kd]chmf sn ]ooqnwhl]sd
o]qshbkd mtladq bnmrdqu]shnm hm d]bg SAF- Ntq ]ooqn]bg

hkktrsq]sdr ] ldsgnc sn dwodqhldms]kkx qd]khyd pt]mstl
bnmehmdc ek]s a]mcr hm ] ltkshk]xdq gnlnrsqtbstqd trhmf
dwbktrhudkx svhrs bnmsqnk- Qdl]qj]akx* sgd bnmrshstdms
SAFr chrok]x bnqqdk]sdc hmrtk]snqr ]s hmsdfdq mtladq ne
dkdbsqnmr odq lnhqzd tmhs bdkk md]q l]fhb ]mfkd* vghbg rgnvr
sg]s hmsq]lnhqzd hmsdq]bshnmr qdl]hm rsqnmf cdrohsd sgd
oqnwhlhsx ne sgd nsgdq SAF- Ax tshkhyhmf sgd tmhptd
bnlahm]shnm ne bnloqdrrhakd ]mc hmbnloqdrrhakd rs]sdr
hm sgd svn SAFr vd dwsq]bs sgd bgdlhb]k onsdmsh]k ]r ]
etmbshnm ne b]qqhdq cdmrhsx hm sgd bnmrshstdms SAFr-
Etqsgdqlnqd* vd ehmc sg]s f]or ]s mdtsq]khsx hm hmchuhct]k
SAFr ]qd rsqnmfdq ]v]x eqnl sgd l]fhb ]mfkd qdfhld*
onhmshmf sn ] pt]khs]shud cheedqdmbd adsvddm l]mx,dkdbsqnm
ogxrhbr ]v]x eqnl ur ]s l]fhb ]mfkd-

Sgd lnhqzd rxrsdl hm sghr rstcx bnmrhrsr ne entq fq]ogdmd
lnmnk]xdqr* vhsg svn bnmsqnkkdc svhrs ]mfkdr /-80´ 0-46´(’
sgd svhrs ]mfkd adsvddm sgd sno svn k]xdqr S(* ]mc adsvddm
sgd anssnl svn k]xdqr A(- Sgd svhrs ]mfkd adsvddm sgd
lhcckd k]xdqr hr mns bnmsqnkkdc ]mc hmsdmshnm]kkx jdos k]qfd
= 4´( ZEhfr- 0 ]( ]mc 0 a([- Sgd cntakd lnhqzd r]lokdr ]qd
ct]k,f]sdc ZEhf- 0 ]( hmrds[ vhsg gdw]fnm]k anqnm mhsqhcd
gAM( ]r f]sd chdkdbsqhb* ]mc sgd bg]mmdkr ]qd dsbgdc hmsn
] G]kk a]q ZEhf- 0 b([- C]s] eqnl entq r]lokdr* k]adkdc
R0 R3 ]qd chrbtrrdc hm sgd Kdssdq- Sgd k]qfd svhrs ]mfkd
adsvddm sgd lhcckd fq]ogdmd k]xdqr rtooqdrrdr dkdbsqnm
stmmdkhmf ax rgheshmf sgdhqE u]kkdxr hm sgd lnldmstl ro]bd-)Bnms]bs ]tsgnq9 dststb;l]hk-tsdw]r-dct
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S g t r* st m m d khm f b n m sqha t sd r ] s g hf g n qc d q hm o d qst qa ] shn m
sg d n qx ] m c ] b sr ] r ] b n m sqha t shn m sn c hrn qc d q-

E hf t qd 0 c ( rg n v r sg d kn m f hst c hm ] k qd rhrs] m b d K w w ( ] r ]
et m b shn m n e sn o T S F ( ] m c a n ssn l T A F ( f ] sd a h] rd r
l d ] rt qd c hm ] c n t a kd l n hqzd r] l o kd v hsg S ¼ 0 - 6 ´ ] m c

A ¼ 0 -2 7 ´ r] l o kd R 0 (- S g d l n rs o qn l hm d m s qd rhrs] m b d
o d ] j r ] qd kn b ] sd c ] s sg d b n qm d qr n e sg d b n m sn t q o kn s* l ] qj d c
a x sg d a k] b j c n sr hm E hf - 0 d (- @ s sg d l hc o n hm s n e d ] b g sv n
] c i] b d m s o d ] j r* ] c c hshn m ] k kn b ] k qd rhrs] m b d l ] w hl ] ] qd
l ] qj d c a x x d kkn v rp t ] qd r hm E hf - 0 d (- V d ] rrn b h] sd sg d rd
qd rhrs] m b d o d ] j r v hsg sg d hm sd f d q ehkkhm f rs] sd r o d q u ] kkd x ] m c
ro hm n e sg d sn o ] m c a n ssn l S A F l n hqzd a ] m c r- E n q d w ] l o kd *
sg d t o o d q kd es o d ] j Zt o o d q kd es a k] b j c n s hm E hf - 0 d ([
b n qqd ro n m c r sn sg d hm rt k] shm f rs] sd v g d qd sg d sn o S A F ek] s
a ] m c r ] qd d l o sx ] m c sg d a n ssn l S A F et kkx ehkkd c - R hl hk] qkx *
sg d a n ssn l o d ] j ] qn t m c T S F ¼ 0 U Za n ssn l x d kkn v rp t ] qd
hm E hf - 0 d ([ b n qqd ro n m c r sn sg d rs] sd v g d qd sg d sn o S A F ek] s
a ] m c r ] qd b g ] qf d m d t sq] k ] m c sg d a n ssn l S A F d l o sx -
M n shb d ] a kx * hm E hf - 0 c (* sg d qd ] qd kn b ] k qd rhrs] m b d l ] w hl ]
b n m m d b shm f sg d qd rhrs] m b d o d ] j r v hsg l n c d q] sd qd rhrs] m b d
u ] kt d r g hf g d q sg ] m sg d a ] b j f qn t m c Za kt d ] m c qd c khm d r hm
E hf - 0 d ([* v g hb g b ] m a d ] rrn b h] sd c v hsg sg d hm sd f d q ehkkhm f
n e d hsg d q sn o a kt d ( n q a n ssn l qd c ( S A F l n hqzd a ] m c r-
@ c c hshn m ] k kn b ] k qd rhrs] m b d l ] w hl ] d w sd m c hm f ] kn m f sg d
x ,] w hr c hqd b shn m ] qn t m c T S F ¼ 2 U ] qd ] rhf m ] st qd n e

b n qqd k] sd c hm rt k] shm f rs] sd hm sg d ek] s a ] m c r n e sg d sn o
S A F - S g d c ] s] hm E hf - 0 c ( o qn u hc d d u hc d m b d en q sv n
ro ] sh] kkx rd o ] q] sd c * hm c d o d m c d m skx st m ] a kd ek] s a ] m c r- S g d x
c d l n m rsq] sd sg ] s d kd b sqn m hb b n m ehm d l d m s hm l t kshk] x d q
f q] o g d m d rs] b j r b ] m a d b n l o ] b skx qd ] khy d c a x b g ] m f hm f
sg d sv hrs ] m f kd r* hm b n m sq] rs sn sq] c hshn m ] k a ] m c d m f hm d d qhm f
sg ] s d l o kn x r c hrrhl hk] q l ] sd qh] kr-

V d sqd ] s sg d c n t a kd l n hqzd ] r ] rx rsd l b n m rhrshm f n e sv n
k] x d qr v hsg rd o ] q] sd kx b n m rd qu d c o ] qshb kd m t l a d qr sg ] s ] qd
l t st ] kkx b n qqd k] sd c - S g d qd k] shn m a d sv d d m sg d f ] sd a h] rd r
] m c sg d b g d l hb ] k o n sd m sh] kr hr sg d m Z1 4 [

T A F A A F ¼ d m A þ
μ A

d
ðA A F þ A HK 0

μ S

d
A HK :

T S F A S F ¼ d m S þ
μ S

d
ðA S F þ A HK 0

μ A

d
A HK ð 0 0

G d qd * d hr sg d d kd l d m s] qx b g ] qf d * A S F ] m c A A F ] qd sg d ] qd ] k
b ] o ] b hs] m b d r n e sg d sn o ] m c a n ssn l f ] sd r* qd ro d b shu d kx - S g d
sv n S A F rt a rx rsd l r ] qd ] rrt l d c sn a d d kd b sqn rs] shb ] kkx
b n t o kd c a x ] m ] qd ] k b ] o ] b hs] m b d A HK - S g d b ] qqhd q c d m rhshd r hm
sg d sn o ] m c a n ssn l S A F rt a rx rsd l r ] qd m S ] m c m A *
qd ro d b shu d kx * ] m c μ W ¼ ε ðm S : m A 0< m W V ¼ S : A ( hr sg d
b g d l hb ] k o n sd m sh] k hm k] x d q V - S g hr d w o qd rrhn m et kkx
] b b n t m sr en q hm sq] k] x d q ] m c hm sd qk] x d q b n qqd k] shn m b n m sqha t ,
shn m r sn sg d d m d qf x o d q ] qd ] ε ðm S : m A 0- @ b b n qc hm f sn D p - 0 (*
he μ S ] m c m S μ A ] m c m A ( ] qd j d o s b n m rs] m s* sg d b g ] m f d hm sg d
T S F T A F ( qd ekd b sr sg d b g ] m f d hm μ A μ S (- R hl hk] q c n t a kd
k] x d q rx rsd l r g ] u d a d d m o qd u hn t rkx t shkhy d c sn o qn a d sg d
b g d l hb ] k o n sd m sh] k n e sv n ,c hl d m rhn m ] k d kd b sqn m rx rsd l r*
] ka d hs v hsg ] hm sd qk] x d q a ] qqhd q ] m c d w sd qm ] k hm sd qk] x d q
a h] r Z1 8 2 1 [-

S g d S A F rt a rx rsd l r hm sg d c n t a kd l n hqzd rx rsd l g ] u d
a n sg b n l o qd rrha kd ] m c hm b n l o qd rrha kd rs] sd r- @ b g ] qf d f ] o
hm b n l o qd rrha hkhsx ( hm k] x d q V qd rt ksr hm ] b t ro hm sg d

c d o d m c d m b d n e ε n m m W ] m c ] b n qqd ro n m c hm f it l o c hr,
b n m shm t hsx hm μ V ZE hf - 1 ] ([- E hf t qd 1 a ( hkkt rsq] sd r sg d
ðT S F : T A F 0 f ] sd u n ks] f d q] m f d r n u d q v g hb g sg d rt a rx rsd l
hr hm b n l o qd rrha kd hm sg d sn o n q] m f d ( ] m c a n ssn l f qd d m (
S A F : sg d hm b n l o qd rrha kd rs] sd r ] qd k] a d kkd c a x sg d l n hqzd
a ] m c ehkkhm f e] b sn qr ] s v g hb g sg d b g d l hb ] k o n sd m sh] k it l o r
n b b t q- V d c d ehm d sg d ehkkhm f e] b sn qr ν S :A ¼ m S :A < m rS :rA *

v g d qd m rS :rA ¼ ð7 < 2 0ð S :A < X 0 1 * v hsg X ¼ 1 -3 5 © sg d f q] ,
o g d m d k] sshb d b n m rs] m s* ] qd qd ro d b shu d kx sg d b ] qqhd q c d m rhshd r
qd p t hqd c sn ehkk n m d l n hqzd A qhkkn t hm y n m d n e sg d sn o n q
a n ssn l S A F * hm b kt c hm f hsr en t q,en kc ro hm ] m c u ] kkd x
c d f d m d q] b x - P t ] qsd q,l t ksho kd ehkkhm f e] b sn qr b n qqd ro n m c sn
hm sd f d q m t l a d qr n e o ] qshb kd r o d q l n hqzd t m hs b d kk- M n sd sg ] s ]
rs] sd sg ] s hr hm b n l o qd rrha kd hm n m d n q a n sg S A F r b n qqd ,
ro n m c r sn ] rd f l d m s* n q c h] l n m c qd ro d b shu d kx hm sg d
ðT S F : T A F 0 o k] m d - S g d a k] b j c ] rg d c qd b s] m f kd hm E hf - 1 a (
l ] qj r ] c h] l n m c v g d qd sg d f qn t m c rs] sd hr hm b n l o qd rrha kd
hm a n sg k] x d qr ZE hf - 1 b ([- @ kn m f hsr a n t m c ] qhd r* sg d
b g d l hb ] k o n sd m sh] k hm n m d k] x d q hr ehw d c ] s n m d d c f d n e
hsr b g d l hb ] k o n sd m sh] k it l o hm sd qu ] k hm hsr hm b n l o qd rrha kd
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E HF - 0 - ] ( A qhkkn t hm y n m d r n e sg d sn o a kt d ( ] m c a n ssn l qd c (
S A F hm sg d c n t a kd l n hqzd rx r sd l - Hm rd s rg n v r sg d a h] rhm f rb g d l d
en q sg d c t ] k,f ] sd c r] l o kd - a ( R b g d l ] shb n e sg d c n t a kd l n hqzd
k] sshb d en ql d c a x en t q f q] o g d m d l n m n k] x d qr- S g d sn o sv n
f q] o g d m d l n m n k] x d qr ] qd rg hesd c u d qshb ] kkx en q b k] qhsx - b ( N o shb ] k
l hb qn f q] o g n e ] c n t a kd l n hqzd r] l o kd - S g d rb ] kd a ] q hr 4 l -
c ( K w w u r T S F ] m c T A F l d ] rt qd c hm r] l o kd R 0 ] s R ¼ 8 4 l J -
d ( R b g d l ] shb n e sg d qd rhrs] m b d o d ] j r o ] ssd qm rd d m hm c (- S g d

a k] b j c n sr l ] qj sg d en t q l n rs o qn l hm d m s o d ] j r ] rrn b h] sd c v hsg
sg d l n hqzd a ] m c ehkkhm f r c d o hb sd c hm sg d a ] m c c h] f q] l r n e sg d sn o
a kt d ( ] m c a n ssn l qd c ( S A F r - A k] b j c ] rg d c khm d qd o qd rd m sr sg d

E d ql h kd u d k- X d kkn v rp t ] qd r l ] qj sg d o d ] j r v g d m n m d n e sg d S A F
hr b g ] qf d m d t sq] k- A kt d qd c ( khm d r l ] qj sg d b n m rs] m s c d m rhsx kn b h
en q sn o a n ssn l ( S A F v g d m sq] b hm f hm b n l o qd rrha kd rs] sd r-
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rs]sd ZEhf- 1 ]([- Trhmf Dp- 0( sgd ch]lnmc chldmrhnmr
]knmf sgd TSF ]mc TAF ]wdr b]m ad qd]chkx qdk]sdc
sn sgd hmbnloqdrrhakd rs]sd f]or- Enq dw]lokd* vgdm θA
u]qhdr adsvddm sgd hmbnloqdrrhakd rs]sd hmsdqu]k ]s
bnmrs]ms θS9

μTAF Þ
CfA

d
0¼ AHK

AAF

!
:

μTSF Þ
CfA

d
AHK

ASF
þ10

Gdqd* CfA hr sgd rhyd ne sgd anssnl SAF f]o* μTAF ]mc
μTSF ]qd sgd f]sd ah]r bg]mfdr mddcdc sn lnud sgd Edqlh
kdudk ]bqnrr sgd f]o- Bnqqdronmchmf dpt]shnmr b]m ad
vqhssdm enq sgd sno SAF f]o ax jddohmf θA bnmrs]ms-
Rhmbd sgd rknodr ne sgd ch]lnmc dcfdr ]qd cdsdqlhmdc nmkx
ax sgd b]o]bhs]mbd u]ktdr* sgd hmsdqk]xdq b]o]bhs]mbd AHK

b]m ad cdsdqlhmdc Z14[- Vd dwsq]bs AHK Þ 0-5 E<bl1* ]
u]ktd bnqqdronmchmf sn svn o]q]kkdk ok]sdr rdo]q]sdc ax
/-44 ml u]bttl* bnlo]q]akd sn chrs]mbd adsvddm sgd
lhcok]mdr ne sgd SAF rtarxrsdlr-

Vgdm bnqqdk]shnmr adsvddm SAF rtarxrsdlr ]qd
mdfkhfhakd* sgd bgdlhb]k onsdmsh]k hm d]bg SAF cdodmcr
nmkx nm hsr nvm cdmrhsx ]mc sgd ]m]kxrhr rhlokhehdr-
Enq dw]lokd* ]s bnmrs]ms θS ]mc gdmbd mS( Dp- 0(
hlokhdr sg]s

μθA Þ dμTSF
ASF

AHK
:

μmA Þ 0

d

"
μTAFAAF ¼ μTSFASF 0¼ AAF

AHK

!#
þ20

@bbnqchmf sn Dp- 2(* nm ] bnmrs]ms θS sq]bd* d]bg onhms hm
sgd þTSF: TAF0 ok]md b]m ad bnmudqsdc hmsn ] θA ]mc ]
bnqqdronmchmf mA u]ktd* qdmcdqhmf sgd θA ur mA qdk]shnm-
Vd dwoknhs sgd oqnodqsx sg]s sgd θS u]ktdr ]s sgd dcfdr ne
f]or ]qd d]rhkx hcdmshehdc dwodqhldms]kkx ax rg]qo bg]mfdr
hm qdrhrs]mbd- Adb]trd sgdqd ]qd rdudq]k hmbnloqdrrhakd
rs]sdr ]r sgd ehkkhmf e]bsnq u]qhdr* ltkshokd bnmrs]ms θS knbh
]qd sq]bd]akd hm ] Kww ur þTSF: TAF0 l]o- Vd nardqud
hcdmshb]k θA ur mA θS ur mS( cdodmcdmbd ]s ]kk hmsdfdq εS
εA( u]ktdr* itrshexhmf sgd vd]j,bnqqdk]shnm ]rrtloshnm
vghbg ]kknvr tr sn trd nmd k]xdq sn oqnad sgd nsgdq ]s
kd]rs vgdm nmd k]xdq hr hmbnloqdrrhakd-

Ax ]m]kxyhmf sgd Kww ur þTSF: TAF0 c]s] ZEhf- 1 c([ hm ]
cntakd lnhqzd r]lokd* sgd qdk]shnmr θ ur m enq ansg
bnmrshstdms SAFr b]m ad cdsdqlhmdc Z14[- Hm Ehf- 2 ](*
sgd bgdlhb]k onsdmsh]k ne ] bnmrshstdms SAF bknrd sn sgd
l]fhb ]mfkd hr oknssdc ]r ] etmbshnm ne b]qqhdq cdmrhsx ]mc
lnhqzd a]mc ehkkhmf e]bsnq sno ]whr(- Vd nardqud itlor md]q
g]ke ehkkhmfr ε Þ ð0<1 vghbg vd ]rrnbh]sd vhsg aqnjdm
ek]unq rxlldsqx rs]sdr hmctbdc ax rsqnmf dkdbsqnm hmsdq,
]bshnmr Z20*22*23[- Sgd itlor nbbtq bnmbnlhs]mskx vhsg
sgd bnqqdk]sdc hmrtk]snqr hm bnmrshstdms SAF ek]s a]mcr- Sgd
rg]cdc ]qd]r l]qj sgd f]o rhydr b]kbtk]sdc vhsg Dp- 1( hm
sgd hmbnloqdrrhakd rs]sdr vhsg ehkkhmf e]bsnqr ε Þ ð0- Sgd
b]qqhdq cdmrhshdr ]s sgdrd etkk,ehkkhmf rs]sdr ]qd bnmudqsdc hmsn
sgd svhrs ]mfkd- Ehftqdr 2 a( 2 c( rtll]qhyd θ ur ε vhsg
sgd svhrs ]mfkd q]mfhmf eqnl /-80´ sn 0-46´ ld]rtqdc hm entq
cntakd lnhqzd r]lokdr k]adkdc R0 R3(* ]r vdkk ]r sgd
f]o rhydr ]s sgd hmsdfdq ehkkhmfr Cf:u ]mc sgd bg]mfd ne sgd
bgdlhb]k onsdmsh]k nudq sgd ehkkhmf e]bsnq q]mfdr eqnl 0 ;
ε ; μθo( ]mc ; ε ; 0 μθm(- Hm Ehfr- 2 b( ]mc 2 c(*
vd bnlo]qd ntq qdrtksr vhsg oqduhntrkx qdonqsdc bgdlhb]k
onsdmsh]k ld]rtqdldmsr Z20*22 25[* lnrs ne vghbg vdqd
rstchdc md]q l]fhb ]mfkd-

Ntq rstcx oqnuhcdr θ ur m c]s] hm sgd SAF ek]s a]mcr
nudq ] vhcd q]mfd* ]mc hr hm fnnc ]fqddldms vhsg oqduhntr
rstchdr md]q l]fhb ]mfkd Z20*22 25[- @r vd rdd hm
Ehf- 2 a(* sgd bgdlhb]k onsdmsh]k cdodmcdmbd nm ehkkhmf
e]bsnq hr bnmrhrsdmskx vd]jdq enq SAFr vhsg k]qfdq sg]m
sgd l]fhb ]mfkd* rtffdrshmf ek]ssdq lnhqzd a]mcr nm sgd gnkd
rhcd bnlo]qdc sn sgd dkdbsqnm rhcd- Rtqoqhrhmfkx* vd rdd hm
Ehf- 2 b( sg]s sgd f]o rhydr ]s ε Þ rgnv ] lhmhltl md]q
sgd l]fhb ]mfkd* ]mc hmbqd]rd vhsg ]v]x eqnl sgd l]fhb
]mfkd- F]or ]s mdtsq]khsx ]qd mns nardqudc hm lnrs L@SAF
dwodqhldmsr Z20*22 24*26[* dwbdos hm q]qd b]rdr vgdqd sgd
r]lokd g]r lhmhl]k rsq]hm Z27[- Bnmudqrdkx* f]or ]s pt]qsdq
ltkshokdr ne lnhqzd Aqhkknthm ynmd ehkkhmfr ]qd nmkx nardqudc
md]q sgd l]fhb ]mfkd* ]mc ]qd ]rrnbh]sdc vhsg ek]unq
onk]qhy]shnm hm tksq]ek]s a]mcr- Sgd pt]khs]shud cheedqdmbd
adsvddm sgd svhrs ]mfkd cdodmcdmbhdr ne sgd f]or ]s

 S(  a(

 b(  c(

EHF- 1- ]( θ ur m ne ] rxrsdl chrok]xhmf ehmhsd bnloqdrrhahkhsx
enq θ ; θK aktd rg]cdc qdfhnm(* ]mc ]m hmbnloqdrrhakd rs]sd enq
θK ; θ ; θT ohmj rg]cdc qdfhnm( vhsg ] f]o Cf Þ θT θK-
a( Rbgdl]shb ne sgd hmbnloqdrrhakd rs]sdr ne sgd sno nq]mfd( ]mc
anssnl fqddm( SAF rtarxrsdlr rddm hm sgd Kww ur TSF ]mc TAF
okns- Sgd ak]bj c]rgdc qdbs]mfkd l]qjr ] ch]lnmc,rg]odc qdfhnm
vgdqd ansg SAFr ]qd hm hmbnloqdrrhakd rs]sdr- b( Dwo]mcdc uhdv
ne sgd c]rgdc ak]bj qdbs]mfkd hm o]mdk a(- Sgd ch]lnmc
chldmrhnmr ]qd cdsdqlhmdc ax sgd hmbnloqdrrhakd rs]sd f]or-
c( Kww ur TSF ]mc TAF c]s] hm Ehf- 0 d(rgnvhmf sgd bnmrs]ms θS
]mc θA khmdr ]s sgd dcfd ne hmbnloqdrrhakd rs]sdr-
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m d t sq] khsx u r sg n rd ] s p t ] qsd q,l t ksho kd ehkkhm f e] b sn qr rt f ,
f d rsr sg ] s sg d en ql d q n qhf hm ] sd eqn l ] c heed qd m s sx o d n e
a qn j d m rx l l d sqx * o d qg ] o r rhl hk] q sn sg d ek] u n q,c d o d m c d m s
k] x d q o n k] qhy ] shn m rs] sd r Z2 8 3 1 [ sg ] s ] qd sg n t f g s sn o qn c t b d
f ] o r hm rt ro d m c d c A d qm ] k a hk] x d q f q] o g d m d a d sv d d m
u ] kd m b d ] m c b n m c t b shn m a ] m c r en q d ] b g ek] u n q Z3 2 [- V d
m n sd sg ] s n t q d w o d qhl d m s] k c ] s] b ] m m n s qt kd n t s sg ] s S A F
qd l ] hm r ] rd l h,l d s] k ] s m d t sq] khsx * a t s he rn hs v n t kc g ] u d sn
g ] u d ] m hm sd q] b shn m ,qd rg ] o d c E d ql h u d kn b hsx sg ] s hr
rhf m hehb ] m skx k] qf d q b n l o ] qd c sn sg d a ] m c u ] kt d Z1 4 [-
S g d Δ μ m Δ μ o ( c ] s] v g hb g l d ] rt qd sg d a ] m c v hc sg n e

sg d b n m c t b shn m u ] kd m b d ( ek] s a ] m c r* rg n v k] qf d d kd b sqn m ,
g n kd ] rx l l d sqx hm sg d a ] m c ek] sm d rr* d ro d b h] kkx en q k] qf d
sv hrs ] m f kd r- E t qsg d ql n qd * n m sg d u ] kd m b d rhc d n e sg d ek] s
a ] m c * sg d b g ] m f d hm sg d b g d l hb ] k o n sd m sh] k g ] r ] v d ] j d q
c d o d m c d m b d n m sg d sv hrs ] m f kd b n l o ] qd c sn sg d b n m c t b ,
shn m rhc d -

V d b n l o ] qd n t q d w o qhl d m s] k c ] s] v hsg sg d o qd c hb shn m r n e
] rd ke,b n m rhrsd m s G ] qsqd d ] o o qn w hl ] shn m sg ] s ] qd rt l l ] ,
qhy d c a x sg d c ] rg d c khm d r hm E hf r- 2 b ( ] m c 2 c (- S g d t rd n e
sg hr ] o o qn w hl ] shn m hr it rshehd c a x sg d e] b s sg ] s b n qqd k] shn m r
] qd d w o d b sd c sn a d v d ] j v g d m sg d ek] s a ] m c r ] qd d l o sx ] m c
v g d m sg d x ] qd et kk Z3 3 [- S n p t ] khs] shu d kx l ] sb g sg d n a rd qu d c
u ] qh] shn m r hm hm rt k] shm f f ] o r ] b qn rr c heed qd m s sv hrs ] m f kd r*

v d rd s α ¼ -2 en q ¼ -8 0 ´* α ¼ -5 en q ¼ -8 8 ´ sn
0 -4 6 ´ ] m c α ¼ 0 en q ¼ 0 -6 ´* v g d qd α hr sg d q] shn a d sv d d m
r] l d ] m c c heed qd m s rt a k] sshb d hm sd qk] x d q st m m d khm f ] m c hr
hm sqn c t b d c ] r ] o g d m n l d m n kn f hb ] k o ] q] l d sd q Z1 4 [- S g d
c d o d m c d m b d n e α n m sg d sv hrs ] m f kd b ] m a d p t ] khs] shu d kx
] ssqha t sd c sn sg d b n qqt f ] shn m d eed b s* v g hb g a d b n l d r l n qd
o qn m n t m b d c ] s rl ] kkd q sv hrs ] m f kd r* kd ] c hm f sn ] rl ] kkd q α
en q rl ] kkd q sv hrs ] m f kd r- @ c c hshn m ] kkx * v d hm b kt c d c ]
m n m kn b ] k hm sd qk] x d q st m m d khm f sd ql Z3 3 *3 4 [ sn p t ] khs] shu d kx
b ] o st qd sg d d kd b sqn m ,g n kd ] rx l l d sqx hm sg d a ] m c rsqt b st qd -
S g d m n m kn b ] k hm sd qk] x d q st m m d khm f rsqd m f sg hr c d ehm d c ] r
v M K ¼ p a L < > t b * v g d qd p ¼ c pg < c g ] s sg d f q] o g d m d C hq] b
o n hm s* pg hr sg d E n t qhd q sq] m ren ql n e sg d sv n ,b d m sd q
] o o qn w hl ] shn m n e sg d hm sd qk] x d q g n o o hm f ] l o khst c d pð 0*
a L hr sg d l n hqzd qd b ho qn b ] k k] sshb d u d b sn q kd m f sg * ] m c > t b hr
sg d l n hqzd t m hs b d kk ] qd ] - E n q rhl o khb hsx * v d t rd c ] b n m rs] m s
v M K ¼ 1 l d U hm E hf r- 2 b ( ] m c 2 c (* a t s m n sd sg ] s sg d
qhf n qn t r u ] kt d n e v M K r g n t kc a d sv hrs ] m f kd c d o d m c d m s
] m c d w o d qhl d m s] kkx c d sd ql hm d c - S g d b ] kb t k] shn m r n e C e : 0

] m c Δ μ n :m ] f qd d v d kk v hsg d w o d qhl d m s] k l d ] rt qd l d m sr-

R o d b hehb ] kkx * C e : 0 hm b qd ] rd r v hsg sv hrs ] m f kd a d en qd ] m

] a qt o s c qn o m d ] q ∼ 0 -4 6 ´* ] m c ] m n shb d ] a kd c ho m d ] q sg d
l ] f hb ] m f kd - S g d rd ed ] st qd r n e C e : 0 ] qd c hqd b skx hm ekt d m b d c

a x sg d u ] qx hm f α u ] kt d r ] s sg d rd sv hrs ] m f kd r- Δ μ n :m r g n v

l hm hl ] k c d o d m c d m b d n m sv hrs ] m f kd en q ≲ 0 -2 7 ´ en kkn v d c
a x ] u hrha kd hm b qd ] rd ] r a ] m c v hc sg r hm b qd ] rd en q ≳ 0 -2 7 ´-
S g d u ] kt d v d g ] u d b g n rd m en q sg d b n m rs] m s v M K qd rt ksr hm ]
rl ] kkd q d kd b sqn m ,g n kd ] rx l l d sqx hm sg d b ] kb t k] shn m - E qn l
sg d c d ehm hshn m n e v M K ] a n u d * v M K r g n t kc a d k] qf d q en q k] qf d q
sv hrs ] m f kd r ] rrt l hm f v d ] j c d o d m c d m b d n e p n m sv hrs
] m f kd hm sg d rl ] kk q] m f d d w o kn qd c hm n t q d w o d qhl d m s(- V d
d w o d b s* sg d qd en qd * k] qf d q d kd b sqn m ,g n kd ] rx l l d sqx ] s k] qf d q
sv hrs ] m f kd r sg ] s hr m n s b ] o st qd c a x n t q b n m rs] m s,v M K

] o o qn w hl ] shn m - S g d k] qf d q C e : 0 ] m c Δ μ o :m hm n t q d w o d q,

hl d m s] k c ] s] b n l o ] qd c sn sg d G ] qsqd d ] o o qn w hl ] shn m qd rt ksr
] qd c t d sn b n m sqha t shn m r eqn l d w b g ] m f d hm sd q] b shn m r ] m c
b n qqd k] shn m r-

E hf t qd 3 ] ( rg n v r ] b n m sn t q o kn s n e K w w ] r ] et m b shn m n e
T S F ] m c T A F hm ] r] l o kd v hsg S ¼ 0 -4 6 ´ ] m c A ¼ -8 8 ´
l d ] rt qd c ] s R ¼ 8 4 l J - S g d l n rs o qn l hm d m s qd rhrs] m b d
o d ] j r ] qn t m c T S F ¼  7 U rhf m ] k sg ] s sg d sn o S A F hr
hm b n l o qd rrha kd v hsg ν S ¼  0 - E hf t qd 3 a ( en b t rd r n m sg d
qd rhrs] m b d o d ] j r v hsg ν S ¼ 0 - L t ksho kd hm rt k] shm f rs] sd r
] rrn b h] sd c v hsg hm sd f d q ehkkhm f r ν A ¼ * 0 ] m c b n qqd k] sd c
hm rt k] sn qr ] s p t ] qsd q,l t ksho kd ehkkhm f r ν A ¼  0

1 : 2
3 ] qd

n a rd qu d c - Hm E hf - 3 b ( sg d hm rt k] shm f a d g ] u hn q n e sg d
b n qqd k] sd c hm rt k] sn qr hr b n m ehql d c a x sd l o d q] st qd ,c d o d m c ,
d m b d l d ] rt qd l d m sr- R hl hk] q b n qqd k] sd c hm rt k] sn qr v hsg sg d
r] l d ν A u ] kt d r ] qd o qd rd m s v hsg ν S ¼ 0 ] r v d kk- V d n a rd qu d
rhf m ] st qd r n e b n qqd k] sd c hm rt k] sn qr hm ] kk sg d S A F rt a rx r,
sd l r b kn rd sn sg d l ] f hb ] m f kd c n v m sn / -8 0 ´ Z1 4 [- S g hr
n a rd qu ] shn m rt f f d rsr sg ] s sg d o qn w hl hsx n e n m d S A F c n d r
m n s rt o o qd rr sg d b n qqd k] sd c hm rt k] shm f rs] sd r hm sg d n sg d q
S A F * d u d m sg n t f g rb qd d m hm f rt f f d rsr sg d o n rrha hkhsx Z0 1 [-
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E HF - 2 - ] ( μ u r m hm ] / -8 8 ´ S A F * l d ] rt qd c hm ] c n t a kd l n hqzd
r] l o kd v hsg S ¼ 0 -4 6 ´ ] m c A ¼ -8 8 ´ r] l o kd R 3 (- S g d rg ] c d c
] qd ] r l ] qj sg d hm b n l o qd rrha kd rs] sd r v hsg ν A ¼  0 - Hm rd s rg n v r
K w w u r T S F ] m c T A F ] qn t m c ν S ¼ - S g d o d ] j c d o hb sr sg d
b n m rs] m s μ S kn b h ] s ν S ¼ - a ( μ u r m en q S A F r v hsg u ] qx hm f *
d w sq] b sd c eqn l en t q r] l o kd r- S g d rt o d qrb qho sr k] a d k sg d b n m rshst ,
d m s sn o S ( ] m c a n ssn l A ( S A F r- b ( C f :u u r - c ( Δ μ o ] m c Δ μ m

u r - R b ] ssd qd c rx l a n kr ] qd c ] s] eqn l khsd q] st qd - Q d c a kt d (
rx l a n kr c d m n sd u ] kd m b d b n m c t b shn m ( rhc d n e sg d a ] m c - C ] s] eqn l
Q d e- Z2 3 [ hm c ( ] qd l d ] rt qd c hm 0 1 S o ] q] kkd k l ] f m d shb ehd kc -
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V d m n sd sg ] s rt o d qb n m c t b shu hsx hr m n s n a rd qu d c hm n t q
c n t a kd l n hqzd r] l o kd r c n v m sn sg d a ] rd sd l o d q] st qd n e n t q
c hkt shn m qd eqhf d q] sn q 8 4 l J (* d u d m sg n t f g sg d x rg n v b kd ] q
b n qqd k] sd c hm rt k] sn qr- S g hr n a rd qu ] shn m hr hm sd qd rshm f hm khf g s
n e sg d n qd shb ] k hm sd qd rs hm sg d qd k] shn m rg ho a d sv d d m rt o d q,
b n m c t b shm f ] m c ek] u n q n qc d qr hm L @ S A F - R hm b d rt o d q,
b n m c t b shm f o g ] rd r ] qd t rt ] kkx ] b b n l o ] m hd c a x b n qqd k] sd c
o g ] rd r v hsg ro hm n q u ] kkd x n qc d q ] s m d ] qa x ehkkhm f
e] b sn qr rhl hk] q sn g hf g ,sd l o d q] st qd rt o d qb n m c t b sn qr Z3 5 [*
sg d sv n o g ] rd r ] qd rn l d shl d r ] rrt l d c sn ] qhrd eqn l ]
b n l l n m l d b g ] m hrl - G n v d u d q* d w o d qhl d m s] k rst c hd r
g ] u d ] krn rg n v m sg ] s rt o d qb n m c t b shu hsx b ] m a d o qd rd m s v g d m
sg d b n qqd k] sd c hm rt k] sn qr ] qd rt o o qd rrd c Z8 *0 0 *0 1 [-
E t qsg d ql n qd * hm L @ S A F * sg d rt o d qb n m c t b shm f o g ] rd hr
d w o d qhl d m s] kkx n a rd qu d c sn a d l n qd qn a t rs n m sg d u ] kd m b d
a ] m c r Z1 *3 *0 / [- @ r n t q l d ] rt qd l d m sr rg n v sg ] s sg d u ] kd m b d
a ] m c r ] qd ek] ssd q sg ] m sg d b n m c t b shn m b n t m sd qo ] qs* sg d rd
ehm c hm f r rt f f d rs sg ] s ] ek] ssd q a ] m c hr e] u n q] a kd en q rt o d q,
b n m c t b shu hsx * d hsg d q c hqd b skx sg qn t f g ] g hf g d q c d m rhsx n e
rs] sd r n q hm c hqd b skx a x rt o o qd rrhm f n sg d q b n l o d shm f rs] sd r
sg ] s hm g ha hs rt o d qb n m c t b shu hsx - L d ] m v g hkd * sg d rt a rsq] sd g ] r
] krn a d d m rg n v m sn hl o ] b s sg d b qhshb ] k sd l o d q] st qd n e sg d
rt o d qb n m c t b shm f o g ] rd hm a n sg S A F ] m c sv hrsd c c n t a kd
a hk] x d q f q] o g d m d Z0 2 *3 6 [- Hm sg d c n t a kd l n hqzd rx rsd l rst c hd c
g d qd * d ] b g S A F hr a n t m c a x g A M n m n m d rhc d * ] m c sg d
n o o n rhsd S A F n m sg d n sg d q* c hrshm b skx c heed qd m s eqn l sg d b ] rd
n e g A M d m b ] o rt k] sd c L @ S A F - S g hr c heed qd m b d hm d m u hqn m ,
l d m s l ] x rt o o qd rr rt o d qb n m c t b shu hsx hm n t q r] l o kd r-

V d c d l n m rsq] sd c ] c n t a kd l n hqzd rx rsd l v hsg ro ] sh] kkx
rd o ] q] sd c * hm c d o d m c d m skx st m ] a kd ek] s l n hqzd a ] m c r- S g d
t m hp t d b n l a hm ] shn m n e b n l o qd rrha kd ] m c hm b n l o qd rrha kd
rs] sd r hm b n m rshst d m s S A F r sg ] s ] qd v d ] j kx b n qqd k] sd c
d m ] a kd r sg d d w sq] b shn m n e sg d b g d l hb ] k o n sd m sh] k u r b ] qqhd q
c d m rhsx qd k] shn m rg ho hm d ] b g S A F rt a rx rsd l - V d ehm c sg ] s
b n qqd k] shn m hm c t b d c f ] o r ] s m d t sq] khsx ] m c ] s m n m y d qn ehkkhm f
e] b sn qr g ] u d ] m d m shqd kx c hrshm b s c d o d m c d m b d n m sv hrs ] m f kd *
] m c sg ] s sg d l n hqzd a ] m c r ] qd l ] qj d c a x rsqn m f d kd b sqn m ,
g n kd ] rx l l d sqx hm v g hb g sg d u ] kd m b d a ] m c r ] qd ek] ssd q sg ] m
sg d b n m c t b shn m a ] m c r-

8 b i m n v kd c f l d m sr S g d v n qj ] s S g d T m hu d qrhsx n e S d w ] r
] s @ t rshm v ] r rt o o n qsd c a x sg d M ] shn m ] k R b hd m b d
E n t m c ] shn m M R E ( F q] m sr M n - L Q R D B C L Q ,1 2 / 7 7 0 6 *
] m c M n - D D B R ,1 0 1 1 3 6 5 : @ ql x Q d rd ] qb g N eehb d t m c d q
F q] m s M n - V 8 0 0 M E ,1 1 ,0 ,1 : ] m c sg d V d kb g E n t m c ] shn m
F q] m s M n - E ,1 0 5 8 ,1 / 1 2 / 3 / 4 - I- Y - ] m c @ - G - L - ] b j m n v k,
d c f d rt o o n qs eqn l C d o ] qsl d m s n e D m d qf x f q] m s C D ,
R B / / 0 8 3 7 0 - @ - R - ] m c X - Y - ] b j m n v kd c f d rt o o n qs eqn l
M R E F q] m s M n - 1 0 3 / 8 7 4 -

Z0 [ Q - A hrsqhsy d q ] m c @ - G - L ] b C n m ] kc * O qn b - M ] sk- @ b ] c - R b h-
T -R -@ - 0 , 7 * 0 1 1 2 2 1 / 0 0 (-

Z1 [ X - B ] n * U - E ] sd l h* R - E ] m f * J - V ] s] m ] a d * S - S ] m hf t b g h* D -
J ] w hq] r* ] m c O - I] qhkkn ,G d qqd qn * M ] st qd K n m c n m ( 4 4 5 * 3 2
1 / 0 7 (-

Z2 [ X - B ] n * U - E ] sd l h* @ - C d l hq* R - E ] m f * R - K - S n l ] qj d m * I- X -
K t n * I- C - R ] m b g d y ,X ] l ] f hrg h* J - V ] s] m ] a d * S - S ] m hf t b g h*
D - J ] w hq] r* Q - B - @ rg n n qh* ] m c O - I] qhkkn ,G d qqd qn * M ] st qd
K n m c n m ( 4 4 5 * 7 / 1 / 0 7 (-

Z3 [ W - K t * O - R sd o ] m n u * V - X ] m f * L - W hd * L - @ - @ ] l hq* H- C ] r*
B - T qf d kk* J - V ] s] m ] a d * S - S ] m hf t b g h* F - Y g ] m f * @ -
A ] b g sn kc * @ - G - L ] b C n m ] kc * ] m c C - J - D ed sn u * M ] st qd
K n m c n m ( 4 6 3 * 5 4 2 1 / 0 8 (-

Z4 [ @ - K - R g ] qo d * D - I- E n w * @ - V - A ] qm ] qc * I- E hm m d x * J -
V ] s] m ] a d * S - S ] m hf t b g h* L - @ - J ] rsm d q* ] m c C -
F n kc g ] a d q,F n qc n m * R b hd m b d 2 5 4 * 5 / 4 1 / 0 8 (-

Z5 [ J - O - M t b j n kkr* L - N g * C - V n m f * A - K h] m * J - V ] s] m ] a d * S -
S ] m hf t b g h* A - @ - A d qm d u hf * ] m c @ - X ] y c ] m h* M ] st qd K n m ,
c n m ( 4 7 7 * 5 0 / 1 / 1 / (-

Z6 [ X - W hd * @ - S - O hd qb d * I- L - O ] qj * C - D - O ] qj d q* D - J g ] k] e* O -
K d c v hsg * X - B ] n * R - G - K d d * R - B g d m * O - Q - E n qqd rsd q* J -
V ] s] m ] a d * S - S ] m hf t b g h* @ - U hrg v ] m ] sg * O - I] qhkkn ,G d qqd qn *
] m c @ - X ] b n a x * M ] st qd K n m c n m ( 5 , , * 3 2 8 1 / 1 0 (-

Z7 [ X - B ] n * C - B g n v c g t qx * C - Q n c ] m ,K d f q] hm * N - Q t a hd r,
A hf n qc ] * J - V ] s] m ] a d * S - S ] m hf t b g h* S - R d m sg hk* ] m c O -
I] qhkkn ,G d qqd qn * O g x r- Q d u - K d ss- 0 1 3 * / 6 5 7 / 0 1 / 1 / (-

Z8 [ @ - I] n t h* H- C ] r* F - C h A ] sshrs] * I- C ád y ,L zd qhc ] * W - K t * J -
V ] s] m ] a d * S - S ] m hf t b g h* G - Hrg hy t j ] * K - K d u hsn u * ] m c C - J -
D ed sn u * M ] s- O g x r- 0 7 * 5 2 2 1 / 1 1 (-

Z0 / [ L - X ] m j n v hsy * R - B g d m * G - O n krg x m * X - Y g ] m f * J -
V ] s] m ] a d * S - S ] m hf t b g h* C - F q] e* @ - E - X n t m f * ] m c B - Q -
C d ] m * R b hd m b d 2 5 2 * 0 / 4 8 1 / 0 8 (-

Z0 0 [ X - R ] hsn * I- F d * J - V ] s] m ] a d * S - S ] m hf t b g h* ] m c @ - E - X n t m f *
M ] s- O g x r- 0 5 * 8 1 5 1 / 1 / (-
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Z01[ O- Rsdo]mnu* H- C]r* W- Kt* @- E]ghlmhx]* J- V]s]m]ad* S-
S]mhftbgh* E- G- K- Jnoodmr* I- Khrbgmdq* K- Kduhsnu* ]mc
C- J- Dedsnu* M]stqd Knmcnm( 472* 264 1/1/(-

Z02[ G- R- @qnq]* Q- Onkrjh* X- Yg]mf* @- Sgnlrnm* X- Bgnh* G-
Jhl* Y- Khm* H- Y- Vhkrnm* W- Wt* I-,G- Bgt* J- V]s]m]ad* S-
S]mhftbgh* I- @khbd]* ]mc R- M]ci,Odqfd* M]stqd Knmcnm(
472* 268 1/1/(-

Z03[ F- Bgdm* K- Ih]mf* R- Vt* A- Kxt* G- Kh* A- K- Bghss]qh* J-
V]s]m]ad* S- S]mhftbgh* Y- Rgh* I- Itmf* X- Yg]mf* ]mc E-
V]mf* M]s- Ogxr- 04* 126 1/08(-

Z04[ F- Bgdm* @- K- Rg]qod* O- F]kk]fgdq* H- S- Qnrdm* D- I- Enw*
K- Ih]mf* A- Kxt* G- Kh* J- V]s]m]ad* S- S]mhftbgh* I- Itmf*
Y- Rgh* C- Fnkcg]adq,Fnqcnm* X- Yg]mf* ]mc E- V]mf*
M]stqd Knmcnm( 461* 104 1/08(-

Z05[ I- L- O]qj* X- B]n* J- V]s]m]ad* S- S]mhftbgh* ]mc O-
I]qhkkn,Gdqqdqn* M]stqd Knmcnm( 48,* 138 1/10(-

Z06[ I- L- O]qj* X- B]n* K-,P- Wh]* R- Rtm* J- V]s]m]ad* S-
S]mhftbgh* ]mc O- I]qhkkn,Gdqqdqn* M]s- L]sdq- 10* 766 1/11(-

Z07[ F-V- Atqf* D- Jg]k]e* X- V]mf* J- V]s]m]ad* S- S]mhftbgh*
]mc D- Ststb* M]s- L]sdq- 10* 773 1/11(-

Z08[ X- Yg]mf* Q- Onkrjh* B- Kdv]mcnvrjh* @- Sgnlrnm* X-
Odmf* X- Bgnh* G- Jhl* J- V]s]m]ad* S- S]mhftbgh* I-
@khbd]* E- unm Noodm* F- Qde]dk* ]mc R- M]ci,Odqfd* Rbhdmbd
266* 0427 1/11(-

Z1/[ F-V- Atqf* I- Ygt* S- S]mhftbgh* J- V]s]m]ad* @- G-
L]bCnm]kc* ]mcD- Ststb* Ogxr-Qdu- Kdss- 012* 0866/1 1/08(-

Z10[ W- Kht* Y- G]n* D- Jg]k]e* I- X- Kdd* X- Qnmdm* G- Xnn* C-
G]dh M]i]e]a]ch* J- V]s]m]ad* S- S]mhftbgh* @- Uhrgv]m]sg*
]mc O- Jhl* M]stqd Knmcnm( 472* 110 1/1/(-

Z11[ R- Bgdm* L- Gd* X-,G- Yg]mf* U- Grhdg* Y- Edh* J-
V]s]m]ad* S- S]mhftbgh* C- G- Bnacdm* W- Wt* B- Q-
Cd]m* ]mc L- X]mjnvhsy* M]s- Ogxr- 06* 263 1/10(-

Z12[ R- Wt* L-L- @k Dyyh* M- A]k]jqhrgm]m* @- F]qbh],Qthy* A-
Srhl* B- Ltkk]m* I- A]qqhdq* M- Whm* A- @- Ohns* S- S]mhftbgh*
J- V]s]m]ad* @- B]qu]kgn* @- Lhrgbgdmjn* @- J- Fdhl*
U- H- E]k jn* R- @c]l* @- G- B- Mdsn* J- R- Mnunrdknu* ]mc
X- Rgh* M]s- Ogxr- 06* 508 1/10(-

Z13[ C- V]sdqr* D- Sgnlornm* D- @qqdfthm,L]qshmdy* L-
Etihlnsn* X- Qdm* J- V]s]m]ad* S- S]mhftbgh* S- B]n* C-
Wh]n* ]mc L- X]mjnvhsy* M]stqd Knmcnm( 51,* 64/ 1/12(-

Z14[ Rdd Rtookdldms]k L]sdqh]k ]s gsso9..khmj-]or-nqf.
rtookdldms]k.0/-00/2.OgxrQduKdss-023-/851/3 vghbg hm,
bktcdr Qder- Z15 17[* enq ]cchshnm]k hmenql]shnm ]ants sgd
dwodqhldms]k ldsgncr ]mc sgdnqdshb]k b]kbtk]shnmr-

Z15[ L- Jnrghmn* M- E- P- Xt]m* S- Jnqdsrtmd* L- Nbgh* J-
Jtqnjh* ]mc K- Et* Ogxr- Qdu- W 7* /20/76 1/07(-

Z16[ I- J]mf ]mc N- U]edj* Ogxr- Qdu- A 0,6* /643/7 1/12(-
Z17[ N- U]edj ]mc I- J]mf* Ogxr- Qdu- A 0,6* /64012 1/12(-
Z18[ R- Jhl* H- In* C- B- Chkkdm* C- @- Edqqdq* A- E]kk]g]y]c* Y-

X]n* R- J- A]mdqidd* ]mc D- Ststb* Ogxr- Qdu- Kdss- 0,7*
0053/3 1/01(-

Z2/[ J- Kdd* A- E]kk]g]y]c* I- Wtd* C- B- Chkkdm* J- Jhl* S-
S]mhftbgh* J- V]s]m]ad* ]mc D- Ststb* Rbhdmbd 234* 47
1/03(-

Z20[ I- L- O]qj* X- B]n* J- V]s]m]ad* S- S]mhftbgh* ]mc O-
I]qhkkn,Gdqqdqn* M]stqd Knmcnm( 481* 32 1/10(-

Z21[ X- V]mf* I- Gdqynf,@qadhsl]m* F- V- Atqf* I- Ygt* J-
V]s]m]ad* S- S]mhftbgh* @- G- L]bCnm]kc* A- @- Adqmduhf*
]mc D- Ststb* M]s- Ogxr- 07* 37 1/11(-

Z22[ C- Vnmf* J- O- Mtbjnkkr* L- Ng* A- Kh]m* X- Whd* R- Idnm* J-
V]s]m]ad* S- S]mhftbgh* A- @- Adqmduhf* ]mc @- X]yc]mh*
M]stqd Knmcnm( 471* 087 1/1/(-

Z23[ T- Ynmchmdq* @- Qnydm* C- Qnc]m,Kdfq]hm* X- B]n* Q-
Ptdhqny* S- S]mhftbgh* J- V]s]m]ad* X- Nqdf* E- unm Noodm*
@- Rsdqm* D- Adqf* O- I]qhkkn,Gdqqdqn* ]mc R- Hk]mh* M]stqd
Knmcnm( 471* 1/2 1/1/(-

Z24[ X- Bgnh* I- Jdlldq* X- Odmf* @- Sgnlrnm* G- @qnq]* Q-
Onkrjh* X- Yg]mf* G- Qdm* I- @khbd]* F- Qde]dk* E- unm
Noodm* J- V]s]m]ad* S- S]mhftbgh* ]mc R- M]ci,Odqfd* M]s-
Ogxr- 04* 0063 1/08(-

Z25[ I- Xt* A- @- Entssx* Y- G]m* L- D- A]qadq* X- Rbg]ssmdq* J-
V]s]m]ad* S- S]mhftbgh* O- Oghkkhor* Y-,W- Rgdm* R- @-
Jhudkrnm* ]mc A- D- Edkcl]m* M]s- Ogxr- 07* 714 1/11(-

Z26[ L- Ng* J- O- Mtbjnkkr* C- Vnmf* Q- K- Kdd* W- Kht* J-
V]s]m]ad* S- S]mhftbgh* ]mc @- X]yc]mh* M]stqd Knmcnm(
5,,* 13/ 1/10(-

Z27[ J- O- Mtbjnkkr* Q- K- Kdd* L- Ng* C- Vnmf* S- Rndihl]* I- O-
Gnmf* C- BÅktfÅqt* I- Gdqynf,@qadhsl]m* A- @- Adqmduhf*
J- V]s]m]ad* S- S]mhftbgh* M- Qdfm]tks* L- O- Y]kdsdk* ]mc
@- X]yc]mh* M]stqd Knmcnm( 51,* 414 1/12(-

Z28[ G- Lhm* F- Anqfgh* L- Onkhmh* ]mc @- G- L]bCnm]kc* Ogxr-
Qdu- A 66* /303/6 Q( 1//7(-

Z3/[ Q- S- Vdhsy* L- S- @kkdm* A- D- Edkcl]m* I- L]qshm* ]mc @-
X]bnax* Rbhdmbd 22,* 701 1/0/(-

Z30[ I- Udk]rbn Iq* K- Ihmf* V- A]n* X- Kdd* O- Jq]sy* U- @ih* L-
Anbjq]sg* B- K]t* B- U]ql]* Q- Rshkkvdkk ds Wk-* M]s-
M]mnsdbgmnk- 6* 045 1/01(-

Z31[ @- G- L]bCnm]kc* I- Itmf* ]mc E- Yg]mf* Ogxr- Rbq- 1,01*
/03/01 1/01(-

Z32[ V- A]n* I- Udk]rbn* E- Yg]mf* K- Ihmf* A- Rs]mckdx* C-
Rlhqmnu* L- Anbjq]sg* @- G- L]bCnm]kc* ]mc B- M- K]t*
Oqnb- M]sk- @b]c- Rbh- T-R-@- 0,8* 0/7/1 1/01(-

Z33[ I- Ygt* H- Snqqd* L- Onkhmh* ]mc @- G- L]bCnm]kc* Ogxr- Qdu-
A 00,* K010006 1/13(-

Z34[ L- Whd ]mc @- G- L]bCnm]kc* Ogxr- Qdu- Kdss- 016* 0853/0
1/10(-

Z35[ A- Jdhldq* R- @- Jhudkrnm* L- Q- Mnql]m* R- Tbghc]* ]mc I-
Y]]mdm* M]stqd Knmcnm( 407* 068 1/04(-

Z36[ Q- Rt* L- Jthqh* J- V]s]m]ad* S- S]mhftbgh* ]mc I- Enkj*
M]s- L]sdq- 11* 0221 1/12(-

OGXRHB@K QDUHDV KDSSDQR 023 /851/3 1/14(
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