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Ehegiv HnlihldWp SWud NpnoWeWshnl hl DiWrsha Snncohid Ndphncha Psptastpdr

D- Jhl*0 E- Kh*0 B- Bgnmf*1 F- Sgdnbg]qhr*2 I- X]mf*0*) ]mc O- F- Jduqdjhchr1

0:dqnmWtshbr Wmc :rsqnmWtshbr� Tmhudqrhsx ne UWrghmfsnm� RdWsskd� UWrghmfsnm 87084,13..� TR:
1CdoWqsldms ne LWsgdlWshbr Wmc RsWshrshbr� Tmhudqrhsx ne LWrrWbgtrdssr� :lgdqrs� LWrrWbgtrdssr .0..2,3404� TR:

2IWanqWsnhqd c� :bntrshptd cd k� Tmhudqrhsy ct LWhmd� TLP,BMPR� 5502 :udmtd Nkhuhdq LdrrhWdm� 61.74 Id LWmr� EqWmbd
�Pdbdhudc 2/ @oqhk 1/03: otakhrgdc 06 L]qbg 1/04(

Hm sgd oqdrdms vnqj* vd dwodqhldms]kkx hlokdldms* mtldqhb]kkx bnlotsd vhsg* ]mc sgdnqdshb]kkx ]m]kxyd
] bnmehftq]shnm hm sgd enql ne ] rhmfkd bnktlm vnncohkd odqhnchb rsqtbstqd- Ntq l]hm ehmchmf hr sg]s ]
Gdqsyh]m* knb]kkx qdrnm]ms* vnncohkd k]sshbd needqr ] sdrs adc enq sgd enql]shnm ne fdmthmdkx sq]udkhmf v]udr
bnlonrdc ne ] rsqnmfkx knb]khydc rnkhs]qx v]ud nm sno ne ] rl]kk ]lokhstcd nrbhkk]snqx s]hk- Sghr sxod
ne v]ud* b]kkdc ] m]mnosdqnm* hr mns nmkx lnshu]sdc sgdnqdshb]kkx ]mc mtldqhb]kkx* ats hr ]krn uhrt]khydc
dwodqhldms]kkx ax ld]mr ne ] k]rdq Cnookdq uhaqnldsdq- Sghr rxrsdl b]m ]krn ad trdetk enq l]mhotk]shmf
rsqdrr v]udr ]s vhkk* enq dw]lokd* sn ]bghdud rsqnmf ]ssdmt]shnm ]mc lnctk]shnm ne ghfg,]lokhstcd hlo]bsr
vhsgnts qdkxhmf nm c]lohmf hm sgd rxrsdl-

CNH9 0/-00/2.OgxrPduKdss-003-007//1 O@BR mtladqr9 34-6/-,m* /4-34-,]* 35-3/-Bc

Hmsqnctbshnm-’Fq]mtk]q bqxrs]kr ]qd q]ohckx adbnlhmf ]
onotk]q udghbkd enq sgd sgdnqdshb]k rstcx* mtldqhb]k dwokn,
q]shnm* ]mc dwodqhldms]k hcdmshehb]shnm ne ] vhcd q]mfd ne
ogdmnldm] q]mfhmf eqnl sgd md]q khmd]q sn sgd vd]jkx nq
dudm ghfgkx mnmkhmd]q khlhs Z0�3[- Sgd qdkdu]ms bg]hmr
bnmrhrs ne ]rrdlakhdr ne o]qshbkdr hm nmd* svn* ]mc sgqdd
chldmrhnmr hmrhcd ] l]sqhw �nq ] gnkcdq( hm nqcdqdc* bknrdkx
o]bjdc bnmehftq]shnmr- @m drodbh]kkx ]ood]khmf bg]q]bsdq,
hrshb ne rtbg rsqtbstqdr hr sgd ]ahkhsx sn stmd sgdhq cxm]lhb
qdronmrd ax ]m ]ookhdc rs]shb kn]c- Sghr l]x ok]bd sgd
rxrsdl hm ] md]q khmd]q nq vd]jkx mnmkhmd]q qdfhld* hm sgd
b]rd ne oqdbnloqdrrdc bg]hmr* nq dudm hm ] ghfgkx mnmkhmd]q
qdfhld* hm sgd ]ardmbd ne rtbg ] rs]shb kn]c �nesdm sdqldc
rnmhb u]bttl* ctd sn sgd u]mhrghmf rntmc roddc hm sg]s
b]rd( Z0[- Hs hr dw]bskx sghr cxm]lhb stm]ahkhsx ]mc sgd
bnmsqnkk]ahkhsx ne ansg sgd ]rrdlakx ]mc sgd ld]rtqdldms
ne sgdrd rdsshmfr sg]s g]r dm]akdc ] vhcd q]mfd ne oqnonr]kr
enq ]ookhb]shnmr- @lnmf nsgdqr* vd mnsd rgnbj ]mc dmdqfx
]arnqahmf k]xdqr Z4�6[* ]bntrshb kdmrdr Z7[* ]bntrshb chncdr
]mc rvhsbgdr Z8*0/[* ]mc rntmc rbq]lakdqr Z00[-

Vghkd u]qhntr fdnldsqhdr ne athkchmf aknbjr g]ud addm
qdonqsdc �d-f-* rogdqhb]k* snqnhc]k* nq dkkhoshb]k rg]odr(*
fq]mtk]q bqxrs]kr hm vnncohkd ]qbghsdbstqdr* l]cd ne
nqsgnfnm]kkx rs]bjdc qncr* ]qd k]qfdkx tmdwoknqdc- Sghr
hr hm bnmsq]rs sn sgdhq dkdbsqnl]fmdshb bntmsdqo]qs”b]kkdc
vnncohkd ognsnmhb bqxrs]kr”sg]s rtbbdrretkkx cdlnm,
rsq]sdc sgdhq deehb]bx ]mc udqr]shkhsx hm l]mhotk]shmf dkdbsqn,
l]fmdshb v]udr Z01*02[- Dudm dwhrshmf rstchdr nm vnncohkd
ognmnmhb bqxrs]kr ]qd khlhsdc oqhl]qhkx sn sgdhq khmd]q dk]rshb
qdronmrdr Z03�05[* vhsgnts ]ccqdrrhmf sgdhq mnmkhmd]q v]ud
cxm]lhbr-

Hm sghr Kdssdq* vd rgnv sg]s odqhnchb rsqtbstqdr hm
vnncohkd bnmehftq]shnmr b]m ad udqx trdetk hm l]mhotk]shmf
ghfgkx mnmkhmd]q rsqdrr v]udr ]s vhkk* hmbktchmf onsdmsh]kkx
rsqnmf v]ud ]ssdmt]shnm ]mc ronms]mdntr enql]shnm ne

mnudk sq]udkhmf v]udr ]esdq ]m hlo]bs dwbhs]shnm-
@qft]akx* sgd lnrs etmc]ldms]k v]udenql sg]s ]qhrdr hm
fq]mtk]q bg]hmr vhsghm sgd rnmhb u]bttl hr ] rnkhs]qx v]ud
vhsg ] ghfgkx knb]khydc v]udenql Z06�11[- Pdbdmskx* nsgdq
sxodr ne bngdqdms sq]udkhmf v]udr hm fq]mtk]q bg]hmr* vhsghm
sgd rnmhb u]bttl* vdqd oqdchbsdc sn dwhrs9 odqhnchb sq]u,
dkhmf v]udr Z1/*12[ ]mc rs]shb nq sq]udkhmf aqd]sgdqr hm
fq]mtk]q bg]hmr hmbktchmf nm,rhsd onsdmsh]kr Z13[-

Gdqd* vd qdonqs dwodqhldms]k duhcdmbd ne sgd dwhrsdmbd
ne ] mdv sxod ne mnmknb]k rnkhs]qx v]ud vhsghm sgd rnmhb
u]bttl- Hs bnmrhrsr ne ] ghfgkx knb]khydc rnkhs]qx v]udenql
nm sno ne ]m dwsdmcdc* rl]kk,]lokhstcd odqhnchb s]hk* dwhrshmf
hm fq]mtk]q bg]hmr vhsg knb]k qdrnm]snqr- Rtbg ] rnktshnm*
r]shrexhmf ]kk sgd nsgdq qdpthqdldmsr ne ] rnkhs]qx v]ud
dwbdos sg]s hs ]rxlosnsdr mns sn ydqn ats sn ] rl]kk ]lokhstcd
nrbhkk]shnm ]s hmehmhsx* g]r addm knmf sdqldc ] m]mnosdqnm
Z14[- Sghr m]mnosdqnm ]qhrdr hm mtldqntr lncdkr hmbktchmf
bnmshmttl Z15�17[ ]mc chrbqdsd Z18[ cxm]lhb]k rxrsdlr-
Rnld dw]lokdr* khjd sgd �3 aqd]sgdq* g]ud qdbdhudc bnm,
rhcdq]akd sgdnqdshb]k ]ssdmshnm Z15*2/*20[ ]mc qdkdu]ms
qduhdvr nq annjr g]ud rtll]qhydc ltbg ne sghr mnmknb]k
rnkhs]qx v]ud ]bshuhsx Z21*22[- Mdudqsgdkdrr* dwodqhldms]k
rstchdr ne sgd m]mnosdqnm ]qd dwsqdldkx khlhsdc Z17[-

Hm vg]s enkknvr* vd oqdrdms sgd dwodqhldms]k rdsto ne sgd
vnncohkd k]sshbd ]mc ] aqhde nudquhdv ne hsr cdrbqhoshnm uh]
]m deedbshud chrbqdsd dkdldms lncdk �CDL(- Hm cheedqdms
qdfhldr* vd dwodqhldms]kkx nardqud �h( sgd ronms]mdntr
enql]shnm ]mc rsd]cx oqno]f]shnm ne sgd m]mnosdqnm* �hh( sgd
onsdmsh]k aqd]sghmf ne sgd rnkhs]qx v]udr* h-d-* lnctk]shnm ]r
sgdx sq]udk* nq �hhh( sgd cdb]x ne sgd rnkhs]qx v]udr* vghbg hr
ctd sn sgd bntokhmf sn sgd hmsdqm]k qdrnm]ms lncdr* q]sgdq
sg]m sgd c]lohmf ne sgd rxrsdl- @kk ne sgd qdkdu]ms ed]stqdr
]qd bnqqnanq]sdc ax mtldqhb]k bnlots]shnmr* ]mc rnld
ne sgd r]khdms ed]stqdr ]qd dwok]hmdc sgdnqdshb]kkx- Vd sgtr
adkhdud sg]s sghr rstcx oqnuhcdr ] qn]c l]o enq etqsgdq

OPK 003� 007//1 �1/04( O G X R H B @ K P D U H D V K D S S D P R
vddj dmchmf

1/ L@PBG 1/04

//20,8//6;04;003�00(;007//1�4( 007//1,0 z 1/04 @ldqhb]m Ogxrhb]k Rnbhdsx



dwoknq]shnm ]mc ]m]kxrhr ne ghfgkx mnmkhmd]q v]udr hm ] gnrs
ne rdsshmfr* hmbktchmf lnrs mns]akx fq]mtk]q bg]hm lncdkr
vhsg sgd ]cchshnm ne ]m hmsdqm]k qdrnm]snq nm d]bg mncd*
] bnmsdws sg]s g]r qdbdmskx addm ne bnmrhcdq]akd hmsdqdrs hm
hsr nvm qhfgs Z23�27[-

DvodqhldmsWk Wmc sgdnqdshbWk rdsto-’Ehftqd 0 hkktrsq]sdr
sgd dwodqhldms]k rdsto ne ntq 0C vnncohkd rsqtbstqd ]mc sgd
bnqqdronmchmf CDL- Sgd bg]hm hr bnlonrdc ne nqsgnfn,
m]kkx rs]bjdc bxkhmcqhb]k qncr l]cd ne etrdc pt]qsy �Xntmf�r
lnctktr = ¼ 41 FO]* Onhrrnm�r q]shn u ¼ �-04* ]mc cdmrhsx
ρ ¼ 11�� jf;l2(- Vd sdrs sgqdd cheedqdms qnc kdmfsgr*
Z1/* 3/* 7/[ ll* vghkd jddohmf sgdhq ch]ldsdqr hcdmshb]k
sn 4-/ ll- Vd dwbhsd sgd bg]hm ax rsqhjhmf sgd bdmsdq ne sgd
toodqlnrs qnc vhsg ] 0/,ll,ch]ldsdq fk]rr rogdqd- Vghkd
vd oqdrdms hm sghr Kdssdq sgd qdrtksr enq ] ld]rtqdc hlo]bs
udknbhsx ne S� ¼ 0-74 l;r* sgd deedbs ne u]qxhmf rsqhjdq
udknbhshdr b]m ad entmc hm sgd Rtookdldms]k L]sdqh]k Z28[-
Vd qdbnqc sgd sq]mrlhssdc rsqdrr v]udr trhmf ] ohdyndkdbsqhb
enqbd rdmrnq �OBA B/1( ok]bdc ]s sgd anssnl ne sgdvnncohkd
bg]hm- Sn hmudrshf]sd sgd oqno]f]shmf v]udenqlr ]knmf sgd
o]sg* vd ]ksdq sgd mtladq ne rs]bjdc bxkhmcdqr eqnl 0 sn M
�sns]k mtladq ne bxkhmcdqr( ]mc rxmbgqnmhyd sgd rhfm]kr vhsg
qdrodbs sn sgd rsqhjdq hlo]bs lnldms* vghbg hr cdsdbsdc ax ]
rl]kk ohdyndkdbsqhb bdq]lhb ok]sd anmcdc nm sgd rtqe]bd ne
sgd sno qnc- @ o]qshbtk]q bg]kkdmfdvhsghm ntq rdsto bnmbdqmr
sgd dwodqhldms]k hcdmshehb]shnm ne sgd drodbh]kkx vd]j
nrbhkk]shnmr ne sgd tmhs bdkkr sg]s ]qd bqhshb]k enq ntq qdonqsdc
nardqu]shnm ne sgd m]mnosdqnm- Enq sghr* vd hmsqnctbd ] k]rdq
Cnookdq uhaqnldsdq �Onkxsdb* NEU,4/4(* vghbg hr lntmsdc
nm ]m ]tsnl]shb rkhchmf q]hk sn cdsdbs knb]khydc uhaq]shnmr ne
d]bg qnc hm sgd qdrnktshnm ne �-�1 μl;r;Gy0;1-

@r rtffdrsdc ax Ehf- 0�a(* sgd cxm]lhbr ne sgd vnncohkd
k]sshbd ]knmf sgd ]whr ne sgd bnms]bsr b]m ad deedbshudkx
cdrbqhadc ax ] rxrsdl ne mnmkhmd]q nrbhkk]snqr sg]s ]qd
bntokdc sn ]ci]bdms l]rrdr- @rrtlhmf sgd oqhmbho]k mncdr
�]rrnbh]sdc vhsg sgd qncr� ]wh]k lnshnm( sn g]ud l]rr K
]mc ] bntokhmf ne βV* ]mc sgd hmsdqm]k qdrnm]snqr vhsghm sgd
qncr sn g]ud ] bntokhmf ne i0 ]mc ] l]rr ne k0* vd oqnonrd
sgd enkknvhmf fdmdq]khydc Gdqsyh]m CDL9

K �te ¼ βjte�0 � teð
2;1
þ � βjte � teþ0ð

2;1
þ

þ i0ðue � teÞ: ð0Þ

k0 �ue ¼ i0ðte � ueÞ: ð1Þ

vgdqd te ]mc ue ]qd sgd chrok]bdldmsr ne sgd h,sg oqhl]qx
]mc ]twhkh]qx l]rrdr* ]mc jrðþ ¼ l]wðr: �Þ* hlokxhmf mn
sdmrhkd rsqdmfsg hm sgd bg]hm- Sghr lncdk ]kknvr tr sn
cdrbqhad knmfhstchm]k dwbhs]shnmr ]knmf sgd ]whr ne sgd
bnms]bsr hm sgd oqdrdmbd ne hmsdqm]k uhaq]shnm lncdr sg]s
b]m rsnqd dmdqfx hm sgdhq nvm qhfgs-

Sgd deedbshud o]q]ldsdqr k0: K* ]mc i0 ne sghr CDL
cdrbqhoshnm ]qd cdsdqlhmdc uh] ]m noshlhy]shnm oqnbdrr
a]rdc nm sgd dmudknodr ne oqno]f]shmf v]udr �rdd sgd
Rtookdldms]k L]sdqh]k enq etqsgdq cds]hkr Z28[(- Mnsd sg]s hm
Dp- �0(* β ]rrtldr sgd u]ktd βV vhsghm sgd bg]hm* vghkd hs hr
βr enq sgd bntokhmf ne sgd rsqhjdq sn sgd ehqrs ad]c ]mc βv enq
sgd bntokhmf ne sgd k]rs ad]c sn sgd v]kk �be- Ehf- 0(- Hm vg]s
enkknvr* vd vhkk qdrb]kd sgd shld s � s

pppppppppppp
βV;K

d
]mc sgd

bntokhmf κ ¼ i0;βV enq sgd otqonrdr ne ntq ]m]kxrhr- Sgd
l]rr q]shn hr cdmnsdc ax ν ¼ k0;K-

DvodqhldmsWk nardquWshnmr� mtldqhbWk bnqqnanqWshnm�
Wmc sgdnqdshbWk WmWkxrhr-’Ehftqdr 1�]( ]mc 1�a( hkktrsq]sd
sgd bnlo]qhrnm ne sgd v]ud oqno]f]shnm hm 0C vnncohkd
k]sshbdr bnlonrdc ne 1/ o]qshbkdr ne 1/ ]mc 3/ ll qncr*
qdrodbshudkx- C]rgdc qdc �rnkhc ak]bj( btqudr qdoqdrdms sgd

EHF- 0 �bnknq nmkhmd(- Rbgdl]shb ne �]( dwodqhldms]k rdsto ]mc
�a( chrbqdsd dkdldms lncdk: rdd sdws enq cds]hkr-

EHF- 1 �bnknq nmkhmd(- Mtldqhb]k �rnkhc ak]bj( ]mc dwodqhldms]k
�c]rgdc qdc( enqbd oqnehkdr hm ro]bd,shld �ld]rtqdc hm lr( hm 0C
vnncohkd bqxrs]kr bnlonrdc ne �]( 1/ ll ]mc �a( 3/ ll qncr-
Sgd hmrdsr rgnv sgd mtldqhb]k l]fmhehdc enqbd oqnehkdr ne
m]mnosdq]* vghkd sgd bnknql]o qdoqdrdmsr sgd l]fmhstcd ne sgd
bnms]bs enqbd-
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bnms]bs enqbd oqnehkdr nas]hmdc ax dwodqhldmsr �mtldqhbr(-
Sgd mtldqhb]k qdrtksr ]qd ]krn rgnvm hm sgd tmcdqkxhmf
rtqe]bd l]or sn d]rd uhrt]khy]shnm ne v]ud lnctk]shnm
deedbsr- Hm ]cchshnm sn sgd ]bbtq]sd qdoqdrdms]shnm ne sgd
dwodqhldms]k ehmchmfr ax sgd CDL* vd b]m l]jd ] edv
etqsgdq nardqu]shnmr gdqd- Hm sgd b]rd ne 1/ ll qncr* sgd
rsqhjdq q]ohckx rdsskdr hmsn ] rnkhs]qx v]ud �hm ] v]x
qdlhmhrbdms ne sgd rs]mc]qc fq]mtk]q bg]hm Z0*1[”gnvdudq*
vhsg ] rhfmhehb]ms cheedqdmbd* ]r vd vhkk rdd adknv(- Enq sgd
3/ ll b]rd* ] sq]udkhmf aqd]sgdq ]ood]qr sn enql hm ]
o]ssdqm rhlhk]q sn mtldqhb]k nardqu]shnmr hm Pde- Z13[- Sghr
v]ud dldqfdr ]esdq ] sq]mrhdms odqhnc hm vghbg ] oqhl]qx
v]ud dwodqhdmbdr ]m dwonmdmsh]k cdb]x �vghbg b]m ad
bnlotsdc rdlh]m]kxshb]kkx* rdd sgd Rtookdldms]k L]sdqh]k
Z28[( ]mc ] rdbnmc]qx v]ud dldqfdr ctd sn sgd bntokhmf
vhsg sgd qdrnm]snqr- Gnvdudq* ] jdx ed]stqd rg]qdc ax ansg
sq]udkhmf rsqtbstqdr hr sgd dwhrsdmbd ne ] odqrhrsdms enql ne
a]bjfqntmc nrbhkk]shnm ]r rddm hm sgd hmrdsr ne Ehf- 1- Vd
mnsd sg]s gdqd sgd v]jd ne sgd oqhmbho]k otkrd g]r ] bnmrs]ms
]lokhstcd s]hk- Sghr ed]stqd* vghbg g]r ]krn addm bnmehqldc
ax ld]mr ne rhltk]shnmr hm bnmrhcdq]akx k]qfdq bg]hmr �]r
hkktrsq]sdc sgqntfg rths]akd mtldqhb]k dwodqhldmsr hm sgd
Rtookdldms]k L]sdqh]k Z28[(* hr cheedqdms eqnl vg]s hr
sgd b]rd hm sgd rn,b]kkdc J]v]g]q] rnkhs]qx v]udr* vgdqd
sgd s]hk hr cdb]xhmf hm ]lokhstcd ]v]x eqnl sgd l]hm v]ud
rg]od Z37[- Hs rgntkc ]krn ad ldmshnmdc sg]s sgdrd vd]jkx
mnmknb]k rnkhs]qx v]udr enql dudm hm sgd oqdrdmbd ne
chrrho]shnm ]ksgntfg sgdhq ed]stqdr l]x ad ]ssdmt]sdc
nudq shld �]f]hm* vd aqhdekx chrbtrr sgd qdkdu]ms ed]stqdr
hm sgd Rtookdldms]k L]sdqh]k Z28[(- Vd mnv dwoknqd sghr
m]mnosdqnmhb v]udenql lnqd pt]mshs]shudkx-

Sgd rtqe]bd l]or hm Ehfr- 2�]( ]mc 2�a( rgnv sgd
]m]kxshb]k ]mc dwodqhldms]k udknbhsx oqnehkdr* qdrodbshudkx*
ne sgd s]hkr ne sgd nardqudc v]udenqlr sg]s ]ood]q hm ]
3/ o]qshbkd bg]hm ne 1/ ll qncr- Sgd sq]udkhmf v]udr
ronms]mdntrkx adbnld m]mnosdq] ax cdudknohmf nrbhkk]snqx
o]ssdqmr ne udknbhsx* vghbg bkd]qkx enkknv sgd oqhmbho]k
rnkhs]qx v]ud �ghfgkhfgsdc hm qdc bnknq(- Hs rgntkc ad
mnsdc sg]s sgd udknbhshdr hmunkudc hm sgd m]mnosdqnmhb
s]hkr ]qd ]ooqnwhl]sdkx 2 nqcdqr ne l]fmhstcd rl]kkdq sg]m
sgnrd ne sgd rnkhs]qx v]udr: xds* sgdx b]m ad ]bbtq]sdkx
ld]rtqdc sgqntfg sgd k]rdq Cnookdq uhaqnldsdq- Sgd
eqdptdmbx ]mc v]ud mtladq bnmsdms ne sgd m]mnosdqnmhb
s]hk b]m ad nas]hmdc ax bnmctbshmf sgd e]rs Entqhdq sq]mr,
enql �EES( hm shld ]mc ro]bd cnl]hmr Zrgnvm hm Ehfr- 2�b(
]mc 2�c([- Sgd qdrnm]ms eqdptdmbx ne sgd dwodqhldms]k c]s]
rgnvm hm Ehf- 2�b( hr 43-82 jGy* vghbg hr entmc sn ad
chqdbskx bnmmdbsdc sn sgd qdk]shud lnshnm ne sgd svn l]rrdr
�sgd oqhl]qx ]mc sgd qdrnm]snq nmdr(* m]ldkx ω� ¼pppppppppppppppppppppp

κð0þ 0;νÞ
d

�44-34 jGy ]bbnqchmf sn sgd CDL(- Enq ]
sq]udkhmf v]ud ne roddc V* sgd bnqqdronmchmf v]ud mtladq
hm Ehf- 2�c( hr entmc sn r]shrex sgd qdk]shnm ω� ¼ Vi�- Hm
Ehf- 2�c(* vd nas]hm i� ¼ 007 l�0 dwodqhldms]kkx* vghbg
hr hm ]fqddldms vhsg sgd u]ktd i� ¼ 01� l�0 nas]hmdc uh]
sgd CDL �rdd sgd Rtookdldms]k L]sdqh]k enq cds]hkr Z28[(-

Vd mnv sgdnqdshb]kkx itrshex sghr ed]stqd* m]ldkx sgd
dwhrsdmbd ne sgd qdk]shud lnshnm adsvddm sgd oqhl]qx mncd
]mc sgd qdrnm]snq* hm sgd m]mnosdqnmhb s]hk ne sgd nardqudc
v]ud rsqtbstqd- Rdsshmf to sgd rn,b]kkdc rsq]hmr ne sgd svn
ehdkcr me ¼ te�0 � te ]mc re ¼ ue�0 � ue* rddjhmf sq]udkhmf
v]udr sgdqdhm ]r meðsÞ¼Nðe�VsÞ¼NðξÞ* re ¼ Rðe � VsÞ ¼
RðξÞ* ]mc sgdm ]rrtlhmf sg]s sgd Entqhdq sq]mrenql NðξÞ ¼�∞
�∞

�NðiÞdeiξci �]mc rhlhk]qkx enq R( b]m ad ]ookhdc* kd]cr
eqnl Dpr- �0( ]mc �1( sn

�N ¼ 0

V1
rhmb1

ffi
i
1

"
ZN2;1 þ κ

i1V1
ð �N � �RÞ: ð2Þ

�R ¼ κ

κ � V1i1ν
�N� ð3Þ

Rtarshstshmf Dp- �3( hmsn Dp- �2( ]mc qdrg]ohmf sgd qdkdu]ms
dwoqdrrhnm xhdkcr

�N ¼
#
0

V1
rhmb1

ffi
i
1

"
þ 0

V3
κ

i1 � i1�
rhmb1

ffi
i
1

"$
�N2;1� ð4Þ

Pdb]kk sg]s rhmb ðwÞ ¼ rhmðwÞ;w- Hmunjhmf sgd bnmunktshnm
sgdnqdl kd]cr tr sn vqhsd

NðwÞ ¼ E & N2;1 ¼
R

∞

�∞
Eðw � xÞN2;1ðxÞcx: ð5Þ

vgdqd EðwÞ ¼ �ðwÞ þ KðwÞ* vgdqd �ðwÞ ¼
ð0;V1Þ l]wð0 � �w�: �Þ ]mc ]ood]qr hm sgd bnqqdronmchmf

EHF- 2 �bnknq nmkhmd(- �]( Mtldqhb]k ]mc �a( dwodqhldms]k
udknbhsx oqnehkdr ne m]mnosdq] enqldc hm ] 3/ o]qshbkd bg]hm ne
1/ ll qncr- �b( Eqdptdmbx ]mc �c( v]ud mtladq bnmsdmsr ne sgd
s]hk bnmrsqtbsdc ax sgd EES ne udknbhsx oqnehkdr hm rodbhehb shld
]mc ro]bd cnl]hmr* qdrodbshudkx �o]qshbkd rons e ¼ 13 ]mc
shld s ¼ �-3 lr(-
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b]kbtk]shnm enq sgd fq]mtk]q bg]hm vhsgnts hmsdqm]k qdrn,
m]snqr Z08[- Enq KðwÞ vd ehmc

ð1V3i2�;κÞKðwÞ ¼ �0 � w�jrhmb�i�ð0 � wÞ( � i�ð
� 1�w�jrhmbði�wÞ � i�ð
þ �w þ 0�jrhmb�i�ðw þ 0Þ( � i�ð� ð6Þ

Sgtr* sgd rhmtrnhc]k cdodmcdmbd vhsg sgd odqhnchbhsx
chbs]sdc ax i� vhsghm KðwÞ hr chqdbskx qdronmrhakd enq
sgd enql]shnm ne sgd m]mnosdqnmhb s]hkr* be- ]krn sgd
qdrnm]ms sdql hm sgd Entqhdq ro]bd dwoqdrrhnm ne
Dp- �4(- Hm sgd fq]mtk]q bg]hm vhsgnts sgd qdrnm]snqr* sgd
oqdrdmbd ne rnkdkx sgd � sdql hm Dp- �4( oqnctbdr ]
lnmnsnmhb]kkx cdb]xhmf rnkhs]qx v]ud ]bbnqchmf sn ]
cntakd dwonmdmsh]k k]v Z08*10[- Gdqd* sgd oqdrdmbd ne
sgd rhmtrnhc]k sdqlr vhsghm KðwÞ itrshehdr sgd enql ne sgd
m]mnosdqnm* vgdqd sgd knb]khydc bdmsq]k v]ud hr rtoonqsdc
]f]hmrs sgd a]bjcqno ne khmd]q qdk]shud uhaq]shnmr adsvddm
d]bg mncd ]mc hsr bnqqdronmchmf qdrnm]snq-

Ehm]kkx* hs rgntkc ad mnsdc sg]s sgd oqdrdms rdsto oqnuhcdr
mtldqntr ]cchshnm]k noonqstmhshdr enq ] vhcd q]mfd ne
rstchdr vhsghm sghr bk]rr ne lncdkr- Nmd rtbg rstcx bnmrhrsr
ne lnchexhmf sgd qnc kdmfsg- Enq dw]lokd* sgd dwodqhldms]k
]mc mtldqhb]k qdrtksr enq 7/ ll qncr ]qd rgnvm hm Ehf- 3-
Hm sghr b]rd* sgd CDL mddcr sn ]bbntms enq svn hmsdqm]k
qdrnm]ms lncdr vhsghm sgd qnc ]mc gdmbd svn qdrnm]snqr
�ue* ve( ]qd ]ss]bgdc sn d]bg oqhmbho]k mncd ne sgd bg]hm �te(-
@r ] qdrtks* vd nardqud sg]s hm sghr b]rd* sgd k]qfd,]lokhstcd
rsqhjdq hlo]bs cq]rshb]kkx cdb]xr sgqntfg ]m deedbshud
dwbhs]shnm ne sgd hmsdqm]k qdrnm]ms lncdr* vghbg chrodqrd
sgd dmdqfx hm ansg sgd sdlonq]k ]mc sgd ro]sh]k cnl]hm- Sgd
hmrds ne Ehf- 3 cdohbsr sgd nudqk]oodc oqnehkdr ne mnmkhmd]q
v]udr nas]hmdc eqnl u]qhntr o]qshbkd onrhshnmr* vghbg
duhcdmskx hmchb]sd sgd cdb]xhmf sqdmc ne sgd oqno]f]shmf
v]udr ctd sn sgd bntokhmf sn sgd qdrnm]snqr- Sghr v]ud
]ssdmt]shnm rtffdrsr sg]s sgd vnncohkd odqhnchb rsqtbstqd
bntkc ad trdc ]r ]m deehbhdms hlo]bs lhshf]snq vhsgnts
qdkxhmf nm c]lohmf hm sgd rxrsdl- Vd rgntkc mnsd gdqd sg]s

]ksgntfg hm sghr dwonrhshnm vd g]ud ghfgkhfgsdc rnld ne sgd
r]khdms ed]stqdr ne sgd lncdk* mtldqntr ]cchshnm]k cds]hkr
hmbktchmf sgd pt]mshs]shud m]stqd ne sgd ]fqddldms adsvddm
sgdnqx* mtldqhbr* ]mc dwodqhldms ]qd oqnuhcdc hm sgd
Rtookdldms]k L]sdqh]k �rdd* d-f-* Ehf- 7 sgdqdhm( Z28[-

Bnmbktrhnmr Wmc etstqd bgWkkdmfdr-’Hm sgd oqdrdms
vnqj* vd g]ud needqdc ] oqnsnsxohb]k dw]lokd ne ] vnnc,
ohkd fq]mtk]q bqxrs]k* bnmrhrshmf ne ] bg]hm ne nqsgnfnm]kkx
rs]bjdc bxkhmcqhb]k qncr- Hm ]cchshnm sn cdudknohmf sgd
dwodqhldms]k sdbgmhptdr dm]akhmf ] chrsqhatsdc ro]bd,shld
rdmrhmf ne sgd bg]hm* vd g]ud oqnuhcdc ] sgdnqdshb]k
chrbqdsd dkdldms lncdk sg]s b]ostqdr sgd etmc]ldms]k
dwodqhldms]k bg]q]bsdqhrshbr ne sgd rxrsdl* vghkd fdmdq]k,
hyhmf sgd rs]mc]qc Gdqsyh]m bg]hm uh] sgd hmbktrhnm ne ]s
kd]rs nmd nq lnctk]qkx lnqd hmsdqm]k lncd qdrnm]snqr- Vd
g]ud rddm sg]s sghr hmbktrhnm oqnuhcdr sgd onrrhahkhsx enq ]
onsdmsh]k aqd]sghmf sq]udkhmf v]ud nq dudm cdb]x ne sgd
hmhsh]k rsqnmf hlotkrd- Lnqd hlonqs]mskx* sgd qdk]shud
lnshnm adsvddm d]bg mncd ]mc hsr bnqqdronmchmf qdrnm]snq
oqnuhcdr sgd khmd]q lncd* vghbg bnmrshstsdr sgd a]bjfqntmc
enq sgd enql]shnm ne ] vd]jkx mnmknb]k rnkhs]qx v]ud* h-d-* ]
m]mnosdqnm- Cdrohsd sgd rl]kk l]fmhstcd ne sgd s]hkr ne sgd
m]mnosdq] �cheedqhmf ax 2 nqcdqr ne l]fmhstcd vhsg qdrodbs
sn sgd oqhmbho]k v]ud(* vd vdqd ]akd sn dwodqhldms]kkx
nardqud ]mc bnlotsd sgdrd s]hkr ]mc sn sgdnqdshb]kkx
]bbntms enq sgd v]ud mtladq nq eqdptdmbx ne sgdhq
odqhnchbhsx-

Sghr rstcx kd]cr sn ] mtladq ne snohbr enq onsdmsh]k etstqd
vnqj- Eqnl ] qhfnqntr l]sgdl]shb]k odqrodbshud* oqnuhmf
sgd dwhrsdmbd ne sgd m]mnosdqnm oqnuhcdr ] mnudk rds ne
bg]kkdmfdr- @s sgd chrbqdsd dkdldms lncdk kdudk* pt]mshex,
hmf sgd oqnodqshdr ne sgd rxrsdl hm sgd b]rd ne nmd nq lnqd
qdrnm]snqr ax cds]hkhmf sgd hmsdqok]x adsvddm oqhmbho]k ]mc
rdbnmc]qx v]udr nq sgd qnkd ne o]q]ldsqhb u]qh]shnmr �rtbg
]r stmhmf sgd qdrnm]ms eqdptdmbx ne sgd bntokhmf adsvddm
tmhs bdkkr* dsb-( vntkc ad ne o]qshbtk]q hmsdqdrs- Hs hr ]krn
qdkdu]ms sn onhms nts sg]s ntq mtldqhb]kkx nq dwodqhldms]kkx
nardqudc m]mnosdq] g]ud ] s]hk nmkx nm nmd rhcd �h-d-* ]qd
’nmd,rhcdc“ m]mnosdq](* vghkd sgd sxohb]k dw]lokdr oqd,
uhntrkx jmnvm g]ud s]hkr nm ansg rhcdr- Tmcdqrs]mchmf
vgdm nmd,rhcdc udqrtr svn,rhcdc hmrs]kkldmsr ne rtbg
bngdqdms rsqtbstqdr l]x ]qhrd bntkc ad ne o]qshbtk]q hmsdqdrs
enq etstqd vnqj- Hm sgd r]ld udhm* bnmrhcdqhmf sgd qdrtksr ne
bnkkhrhnmr ne svn rtbg �d-f-* bntmsdqoqno]f]shmf( v]udr
bntkc ]krn rgdc khfgs nm sgd qnatrsmdrr ne rtbg nmd,rhcdc
m]mnosdq]* ]r vdkk ]r onsdmsh]kkx kd]c sn sgd enql]shnm ne
svn,rhcdc u]qh]msr sgdqdne- Ehm]kkx* rdudq]k ptdrshnmr m]s,
tq]kkx dldqfd hm dwodqhldms]k hmudrshf]shnmr- Sgdrd hmbktcd
dw]lhmhmf sgd oqnakdl hm sgd oqdrdmbd ne oqdbnloqdrrhnm
]mc hsr fdmdq]khy]shnm sn ghfgdq chldmrhnm]k rdsshmfr- Eqnl
] oq]bshb]k odqrodbshud* sghr vnncohkd rsqtbstqd b]m needq ]
mdv v]x sn lnctk]sd* knb]khyd* nq lhshf]sd dwsdqm]k hlo]bsr
enq dmfhmddqhmf cduhbdr ]mc ]rrnbh]sdc ]ookhb]shnmr-

Vd sg]mj B- C]q]hn* C- Jg]sqh* ]mc C- Eq]msydrj]jhr enq
gdkoetk chrbtrrhnmr- I- X- ]mc O- F- J ]bjmnvkdcfd sgd

EHF- 3 �bnknq nmkhmd(- Dwodqhldms]k ]mc mtldqhb]k ro]bd,shld
v]ud lnctk]shnm qdrtksr hm vnncohkd bqxrs]kr bnlonrdc ne
7/ ll qncr-
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rtoonqs ne MRE �Fq]msr Mn- BLLH,0303637* Mn- BLLH,
0///226* ]mc Mn- CLR,0201745(* @ENRP �Fq]ms
Mn- E@844/,01,0,/221(* ]mc NMP �Fq]ms
Mn- M///03030/277(- F- S- ]bjmnvkdcfdr ehm]mbh]k
rtoonqs eqnl EO6,BHF �Oqnidbs 507211 BnlFq]mRnk(-

)Bnqqdronmchmf ]tsgnq-
ijx]mf;]]-v]rghmfsnm-dct

Z0[ U- E- Mdrsdqdmjn* CxmWlhbr ne Fdsdqnfdmdntr LWsdqhWkr
�Roqhmfdq,Udqk]f* Mdv Xnqj* 1//0(* Bg]o- 0-

Z1[ R- Rdm* I- Gnmf* I- A]mf* D- @u]knr]* ]mc P- Cnmdx* Ogxr-
Pdo- 351* 10 �1//7(-

Z2[ O- F- Jduqdjhchr* HL@ I- @ook- L]sg- 65* 278 �1/00(-
Z3[ F- Sgdnbg]qhr* M- Andbgkdq* ]mc B- C]q]hn* hm :bntrshb

LdsWlWsdqhWkr Wmc Ognmnmhb BqxrsWkr* dchsdc ax O- @-
Cdxlhdq �Roqhmfdq* Mdv Xnqj* 1/02(* Bg]o- 6-

Z4[ B- C]q]hn* U- E- Mdrsdqdmjn* D- A- Gdqankc* ]mc R- Ihm* Ogxr-
Pdu- Kdss- 85* /47//1 �1//5(-

Z5[ I- Gnmf* Ogxr- Pdu- Kdss- 83* 0/7//0 �1//4(-
Z6[ P- Cnmdx ]mc R- Rdm* Ogxr- Pdu- Kdss- 86* 0444/1 �1//5(-
Z7[ @- Ro]cnmh ]mc B- C]q]hn* Oqnb- M]sk- @b]c- Rbh- T-R-@-

0,6* 612/ �1/0/(-
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M]s- Bnlltm- 4* 4200 �1/03(-
Z00[ U- E- Mdrsdqdmjn* B- C]q]hn* D- A- Gdqankc* ]mc R- Ihm*

Ogxr- Pdu- Kdss- 84* 0476/1 �1//4(-
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U- Kxtahm* @ook- Ogxr- Kdss- 72* 337/ �1//2(-
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�1//6(-
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A- Vdh* @ook- Ogxr- Kdss- 84* 0/30/0 �1//8(-
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�@lrsdqc]l( 1409* 28 �1/02(-
Z14[ I- O- Anxc* hm MnmkhmdWq Snohbr hm NbdWm Ogxrhbr9

Oqnbddchmfr ne sgd Edqlh Rbgnnk* dchsdc ax @- P- Nranqmd
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C- E]qldq ]mc I- Rlhsg* Cddo,Rd] Pdr- 16* 128 �087/(*
vghbg v]r oqnuhcdc sn S- @jxk]r ]mc P- Fqhlrg]v ax
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