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SGD INTQM@K NE BGDLHB@K OGXRHBR 038+ 08300/ ’1/07(

Tmrtodpuirdc lWagimd hdWpmimf enp cdsdasinm ne ogWrd spWmrisinmr
im nz hWssiad rwrsdlr- HH- 9oohiaWsinmr

P- A- IWcqybg)0 A- 9- Jymcotyrs)0 T- C- Mymdqnr)1 C- AWmdqidd)0 Wmc R- L- Rqtrhdss0)2)W(
0LbIdssV CdoVqsldms ne BgdlhbVk Dmfhmddqhmf Tmhudqrhsx ne SdvVr Vs :trshm :trshm SdvVr 272.1 TR:
1CdoVqsldms ne Bgdlhrsqx Tmhudqrhsx ne SdvVr Vs :trshm :trshm SdvVr 272.1 TR:
2CdoVqsldms ne Ngxrhbr Tmhudqrhsx ne SdvVr Vs :trshm :trshm SdvVr 272.1 TR:

’Qdbdhudc 15 Itkx 1/07: ‘bbdosdc 12 Nbsnadq 1/07: otakhrgdc nmkhmd 1/ Mnudladq 1/07(

Vd ntskhmd gnv oqhmbho‘k bnlonmdms ‘m‘kxrhr b‘m ad ‘ookhdc sn o‘qshbkd bnm“ftq‘shnm c‘s‘ sn cdsdbs ‘
u‘qhdsx ne og‘rd sq‘mrhshnmr hm nee,k‘sshbd rxrsdlr+ ansg hm ‘mc nts ne dpthkhaqhtl- Rodbh“b‘kkx+ vd chr,
btrr hsr ‘ookhb‘shnm sn rstcx ’0( sgd mnmdpthkhaqhtl q‘mcnlnqf‘mhy‘shnm ’Q‘mcNqf(lncdk sg‘s dwghahsr
‘ og‘rd sq‘mrhshnm eqnl pthdrbdms sn rsd‘cx,rs‘sd adg‘uhnq ‘r ‘ etmbshnm ne cdmrhsx+ ’1( nqhdms‘shnm,
‘kkx ‘mc onrhshnm‘kkx cqhudm dpthkhaqhtl og‘rd sq‘mrhshnmr enq g‘qc dkkhordr+ ‘mc ’2( ‘ bnlonrhshnm‘kkx
cqhudm cdlhwhmf sq‘mrhshnm hm sgd mnm,‘cchshud ahm‘qx Vhcnl,Qnvkhmrnm lhwstqd- Ntakhrgdc ax :FN
Ntakhrghmf- gssor9..cnh-nqf.0/-0/52.0-4/3874/

H- HMSONCTBSHNM

Oqhmbho‘k bnlonmdms ‘m‘kxrhr ’OB@( hr ‘ rhlokd ‘mc
vhcdkx trdc tmrtodquhrdc l‘bghmd kd‘qmhmf snnk enq chldm,
rhnm‘khsx qdctbshnm-0fl2 Odqg‘or sgd lnrs bnllnm ‘ookhb‘shnm
ne OB@ hr enq sgd knrrx bnloqdrrhnm ne hl‘fdr- Nmd onot,
k‘q cdlnmrsq‘shnm hr sgd ‘m‘kxrhr ne e‘bh‘k hl‘fdr+ kd‘chmf sn
sgd ‘oskx m‘ldc zdhfdme‘bdr– sg‘s b‘ostqd bnkkdbshud ‘ssqhatsdr
ne e‘bh‘k rsqtbstqd-0+1 Nmkx ‘ rtards ne sgd dhfdme‘bdr¨ltbg
edvdq sg‘m sgd m‘—̃ud chldmrhnm‘khsx ne sgd oqnakdl¨‘qd
qdpthqdc sn qdbnudq sgd r‘khdms ‘rodbsr ne e‘bh‘k hl‘fdr ax
rhlokd khmd‘q bnlahm‘shnm- @mnsgdq qntshmd trd hr hm m‘stq‘k
k‘mft‘fd oqnbdrrhmf+ vgdqd OB@ hr dloknxdc sn rgqhmj sgd
c‘s‘ chldmrhnm‘khsx cnvm eqnl sgd k‘qfd mtladq ne vnqcr
‘ood‘qhmf hm ‘ c‘s‘ rds nq hm ‘ chbshnm‘qx-0+1 Trd ne sgd qdrtk,
s‘ms knvdq chldmrhnm‘k qdoqdrdms‘shnm fqd‘skx hloqnudr sgd
cdudknoldms ne oqdchbshud lncdkr sn bk‘rrhex sdws cnbtldmsr-

Sgd bnlahmdc onvdq ‘mc rhlokhbhsx ne OB@ g‘r l‘cd
hs ‘ onotk‘q snnk hm sgd ahnknfhb‘k ‘mc ogxrhb‘k rbhdmbdr ‘r
vdkk- Enq dw‘lokd+ CM@ lhbqn‘qq‘x c‘s‘ ‘qd qntshmdkx sqd‘sdc
vhsg OB@ sn qdctbd sgd ghfg chldmrhnm‘khsx ne sgd oqnakdl hm
nqcdq sn hcdmshex tmhptd fdmd dwoqdrrhnm rs‘sdr ‘bqnrr u‘qhntr
dwodqhldms‘k bnmchshnmr-1+3 Etqsgdqlnqd+ OB@ hr bnllnmkx
kdudq‘fdc sn dwsq‘bs cnlhm‘ms bnkkdbshud lncdr hm rhltk‘shnmr
ne oqnsdhmr+ qdedqqdc sn ‘r zDrrdmsh‘k Cxm‘lhbr– hm sg‘s “dkc-4+5

Lnqd qdbdmskx+ u‘qhntr rohm lncdkr eqnl rs‘shrshb‘k ogxrhbr
g‘ud addm hmudrshf‘sdc uh‘ OB@ ‘mc nsgdq l‘bghmd kd‘qmhmf
ldsgncr-6fl03 Sgdrd rstchdr g‘ud cdlnmrsq‘sdc sgd ‘ahkhsx ne
l‘bghmd kd‘qmhmf snnkr sn cdsdbs ‘mc pt‘mshex og‘rd sq‘mrh,
shnmr ax sgd ‘tsnmnlntr bnmrsqtbshnm ne ‘m nqcdq o‘q‘ldsdq
’NO(-

Sgd ‘enqdldmshnmdc vnqj nm og‘rd sq‘mrhshnmr hm rohm
lncdkr rdqudc ‘r lnshu‘shnm enq sghr svn,o‘qs rdqhdr ne o‘odqr-
Hm sgd “qrs l‘mtrbqhos ’gdmbdenqsg qdedqqdc sn ‘r O‘odq H41(+

‘(Dkdbsqnmhb l‘hk9 sqtrjdss=bgd-tsdw‘r-dct

vd cdudknodc fthcdkhmdr enq sgd tshkhy‘shnm ne OB@0fl2 sn cdsdbs
og‘rd sq‘mrhshnmr hm nee,k‘sshbd+ o‘qshbkd,a‘rdc rxrsdlr-Vd ‘krn
cdlnmrsq‘sdc sg‘s OB@ b‘m qd‘chkx hcdmshex sgd eqddyhmf sq‘m,
rhshnmr hm g‘qc chrjr ‘mc g‘qc rogdqdr+ ‘r vdkk ‘r khpthc,f‘r
og‘rd rdo‘q‘shnm hm ‘ ahm‘qx lhwstqd ne o‘sbgx o‘qshbkdr vhsg
bnlokdldms‘qx ‘ssq‘bshnmr- Hm cdudknohmf ‘mc du‘kt‘shmf sghr
‘ooqn‘bg+ vd hmhsh‘kkx enbtrdc nm og‘rd sq‘mrhshnmr sg‘s vdqd
dpthkhaqhtl hm m‘stqd ‘mc bntkc ad hcdmsh“dc nm sgd a‘rhr ne
ed‘stqdr qdfidbshmf sgd onrhshnm‘k cdfqddr ne eqddcnl ne sgd
o‘qshbkdr-

Gdqd+ vd rddj sn fdmdq‘khyd sgd enql‘khrl cdudknodc
hm O‘odq H41 sn ‘rrdrr hsr tshkhsx enq cdsdbshmf og‘rd sq‘m,
rhshnmr hm ‘ aqn‘cdq bk‘rr ne rxrsdlr- Dw‘lokdr hmbktcd
dpthkhaqhtl rxrsdlr vhsg ’0( ‘mhrnsqnohb o‘qshbkdr kd‘chmf
sn nqhdms‘shnm‘k ‘r vdkk ‘r onrhshnm‘k nqcdqhmf04+05 ‘mc ’1(
bnlonrhshnm‘k cdfqddr ne eqddcnl sg‘s b‘m hmctbd cdlhw,
hmf-06 Vd ‘krn ‘ccqdrr ‘bshud nq cqhudm l‘ssdq+ vghbg dwghahsr
og‘rd sq‘mrhshnmr vgnrd cdsdbshnm ‘mc bg‘q‘bsdqhy‘shnm b‘mmns
fdmdq‘kkx ad e‘bhkhs‘sdc a‘rdc nm ‘qftldmsr eqnl dpthkhaqhtl
rs‘shrshb‘k ldbg‘mhbr-07fl16

Vd oqnonrd rdudq‘k mtldqhb‘k dmbnchmf rbgdldr ’h-d-+
ed‘stqd udbsnq qdoqdrdms‘shnmr( enq c‘s‘ cdrbqhahmf o‘qshbkd bnm,
“ftq‘shnmr hm sgdrd rxrsdlr sn cdsdbs sgdhq og‘rd sq‘mrhshnmr
vhsg OB@-Vd “mc sg‘s oqhnq jmnvkdcfd ne sgd og‘rd sq‘mrhshnm
hr mns qdpthqdc sn bnmrsqtbs ‘ trdetk ed‘stqd udbsnq: bnmrhcdq‘,
shnm ne sgd oqnodqshdr ne sgd lncdk rxrsdl ‘s g‘mc hr rte“bhdms-
Gnvdudq+ vd ‘krn rgnv sg‘s ax odqenqlhmf OB@ nm rdudq‘k
bgnhbdr enq sgd ed‘stqd udbsnq+ nmd b‘m f‘hm ogxrhb‘k hmrhfgsr
hmsn sgd m‘stqd ne sgd og‘rd sq‘mrhshnm-

Sgd a‘k‘mbd ne sgd l‘mtrbqhos hr nqf‘mhydc ‘r enk,
knvr- Hm Rdb- HH+ bnmrhcdq‘shnmr enq bnmrsqtbshmf ed‘stqdr
enq sgd cdsdbshnm ne og‘rd sq‘mrhshnmr hm nee,k‘sshbd rxr,
sdlr trhmf OB@ ‘qd oqdrdmsdc- Sgd lncdk rxrsdlr ‘m‘,
kxydc hm sghr vnqj ‘mc sgd bnqqdronmchmf rhltk‘shnm cds‘hkr
enq d‘bg lncdk ‘qd ‘krn oqnuhcdc- Rdbshnm HHH hr chuhcdc
hmsn sgqdd rtardbshnmr+ d‘bg cdchb‘sdc sn ‘ cheedqdms lncdk
rxrsdl- Sgd “qrs+ Rdb- HHH @+ cdrbqhadr ‘ rstcx ne sgd q‘mcnl
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08300/,1 IWcqybg al .e I- Bgdl- Mgur- .14) 08300/ $1/07(

nqf‘mhy‘shnm lncdk+ vghbg dwghahsr ‘ mnmdpthkhaqhtl og‘rd
sq‘mrhshnm adsvddm ‘ pthdrbdms rs‘sd ‘mc ‘ cxm‘lhb‘kkx dunku,
hmf rsd‘cx rs‘sd ‘r ‘ etmbshnm ne hmbqd‘rhmf cdmrhsx-17fl20

Rdbshnm HHH A ‘ccqdrrdr sgd fithc,mdl‘shb ’nqhdms‘shnm‘kkx
cqhudm( ‘mc sgd mdl‘shb,rnkhc ’onrhshnm‘kkx cqhudm( og‘rd sq‘m,
rhshnmr sg‘s nbbtq tonm cdmrh“b‘shnm ne g‘qc dkkhordr-21fl24

Ehm‘kkx+ hm Rdb- HHH B+ bnlonrhshnm‘k cdlhwhmf hm sgd Vhcnl,
Qnvkhmrnm ’VQ( lncdk¨‘ ahm‘qx lhwstqd vgdqd tmkhjd o‘q,
shbkdr hmsdq‘bs uh‘ dwbktcdc unktld deedbsr ats khjd o‘qshbkdr
‘qd mnmhmsdq‘bshmf25fl27¨hr dwoknqdc- Bnmbktchmf qdl‘qjr ‘qd
oqdrdmsdc hm Rdb- HU-

HH- LDSGNCR

9- EdWstpd anmrsptasinm

Ed‘stqdr ’e h( ‘qd rb‘k‘q pt‘mshshdr sg‘s hmenql ‘ l‘bghmd
kd‘qmhmf ‘kfnqhsgl ‘ants rnld ‘rodbs ne sgd rxrsdl adhmf
rstchdc-0+1 Gdqd+ vd cdmnsd ‘ fdmdq‘k udbsnq ne l ed‘stqdr ‘r

I ≡
[
e0+ e1+ . . . + el

]S
+ ’0(

vgdqd S hmchb‘sdr ‘ sq‘mronrd- Ed‘stqd udbsnqr oqnuhcd ‘
mtldqhb‘k dmbnchmf enq sgd rdo‘q‘sd qd‘khy‘shnmr ’nq ld‘rtqd,
ldmsr( bnms‘hmdc hm sgd c‘s‘ rds ’ (-

Vgdm onrrhakd+ ed‘stqdr rgntkc qdfidbs ‘mx jmnvm bnm,
rsq‘hmsr: enq ogxrhbr oqnakdlr+ sgdrd hmbktcd hmu‘qh‘mbd sn
sq‘mrk‘shnm ‘mc qns‘shnm-28fl31 Rtbg bnmrsq‘hmsr b‘m ad d‘rhkx
dmbncdc uh‘ sgd trd ne hmsdqm‘k bnnqchm‘sdr ’d-f-+ hmsdqo‘qshbkd
chrs‘mbdr nq qdk‘shud ‘mftk‘q nqhdms‘shnmr( ‘r ed‘stqdr- Gdqd+ vd
bnlotsd o‘hqvhrd pt‘mshshdr f’ (

β sg‘s ‘qd hm qdedqdmbd sn ‘ oqnad
o‘qshbkd ’ ( ‘mc ‘ bnqqdronmchmf o‘qshbkd hm hsr dmuhqnmldms
’β(- @ ed‘stqd udbsnq athks eqnl hmenql‘shnm bnmrhcdqhmf mO
oqnad o‘qshbkdr ’d‘bg vhsg mMM bnqqdronmchmf dmuhqnmldms‘k
o‘qshbkdr( b‘m ad qdoqdrdmsdc ‘r

I
[
fS0 + fS1 + . . . + fSmO

]S
+

fS ≡
[
f’ (
0 + f’ (

1 + . . . + f’ (
mMM

]
+

’1(

vgdqd sgd etkk udbsnq ne udbsnqr fS bnqqdronmchmf sn d‘bg oqnad
o‘qshbkd hr hlokhbhskx fi‘ssdmdc sn enql nmd bnmshftntr ed‘stqd
udbsnq ’aknbj l‘sqhw mns‘shnm(-

Vhsghm sgd ‘anud l‘sgdl‘shb‘k eq‘ldvnqj+ sgdqd hr mn
tmhptd bgnhbd enq sgd rdkdbshnm ne dhsgdq sgd oqnad o‘qshbkdr nq
sgd mdhfganqhmf o‘qshbkdr sg‘s cd“md sgdhq dmuhqnmldms- Nmbd
‘ bnkkdbshnm ne oqnad ‘mc bnqqdronmchmf dmuhqnmldms o‘qshbkdr
‘qd bgnrdm+ vd ‘krn ltrs rodbhex gnv sgd qdrtks‘ms o‘hqvhrd
pt‘mshshdr ’f’ (

β ( ‘qd ‘rrhfmdc sn sgd ‘mc β hmchbdr hm Dp- ’1(-
Rn vd cn mns g‘ud sn bnlotsd oqnodqshdr vhsg qdrodbs sn dudqx
o‘qshbkd hm sgd rhltk‘shnm anw+ ‘mc vd rdkdbs mO oqnad o‘qshbkdr
‘s q‘mcnl- Enq sgd bnqqdronmchmf dmuhqnmldms‘k o‘qshbkdr+ vd
trd ogxrhb‘k hmsthshnm ‘r ‘ fthcd ax ‘rrtlhmf sg‘s sgd chrs‘mbd
adsvddm sgd oqnad o‘qshbkd ‘mc ‘ fhudm dmuhqnmldms‘k o‘qshbkd
q’ (
β vhkk hmfitdmbd sgd l‘mmdq hm vghbg sgd ‘rrnbh‘sdc ed‘stqd

f’ (
β qdonqsr nm ‘ fhudm og‘rd sq‘mrhshnm- @r ‘ qdrtks+ vd trd

‘ chrs‘mbd,a‘rdc bqhsdqhnm sn cdsdqlhmd vghbg o‘qshbkdr bnl,
oqhrd sgd dmuhqnmldms enq ‘ fhudm oqnad ’d-f-+ sgd “qrs svdmsx
md‘qdrs mdhfganqr nq dudqx sdmsg md‘qdrs mdhfganq(+ gdmbd ntq
trd ne mMM sn cdmnsd sgd mtladq ne dmuhqnmldms‘k o‘qshbkdr-

Rhlhk‘qkx+ vd ‘rrhfm sgd hmcdw β nm sgd a‘rhr ne hmsdqo‘qshbkd
chrs‘mbd rn sg‘s

q’ (
0 ≤ q’ (

1 ≤ · · · ≤ q’ (
mMM - ’2(

Sgd ‘rrhfmldms ne ‘ oqnad o‘qshbkd sn ‘ fhudm hr kdrr hmst,
hshud ‘mc bntkc ad lncdk,cdodmcdms: gnvdudq+ q‘mcnl ‘rrhfm,
ldms hr ‘kv‘xr ‘ onrrhahkhsx+ ‘mc+ ‘r vd chrbtrr adknv+ sgd
qdrtksr nas‘hmdc eqnl sg‘s hmhsh‘k ‘rrhfmldms b‘m hm rnld b‘rdr
gdko hcdmshex ‘ rtodqhnq ‘rrhfmldms rbgdld enq sgd oqnad
o‘qshbkdr-

Hm oqhmbhokd+ mO bntkc ad ‘r k‘qfd ‘r sgd mtladq ne o‘qshbkdr
hm sgd rhltk‘shnm+ M+ ‘mc mMM bntkc g‘ud ‘ l‘whltl u‘ktd
ne M 0- Rhmbd sgd sns‘k ed‘stqd udbsnq rhyd Zhm qdk‘shnm sn
Dp- ’0([ hr l ; mO · mMM+ sgd oqdbdchmf bgnhbdr vntkc xhdkc ‘
ed‘stqd udbsnq ne kdmfsgM’M 0(- Enqlnrs rxrsdlr ne hmsdqdrs+
OB@ enq ed‘stqd udbsnqr ne sghr rhyd vntkc ad bnlots‘shnm‘kkx
hmed‘rhakd- Sgdqdenqd+ oq‘bshb‘k hlokdldms‘shnm ne OB@ trhmf
o‘qshbkd,a‘rdc bnnqchm‘sd c‘s‘ qdpthqdr rdmrhakd bgnhbdr enq mO
‘mc mMM sg‘s vd cdrbqhad hm Rtardbshnmr HH A 0flHH A 2-

Ehm‘kkx+ vd qdedq sn ed‘stqdr vgdqd f’ (
β ‘qd ogxrhb‘kkx

lnshu‘sdc pt‘mshshdr ‘r zhmsthsdc– ed‘stqdr ’I H(- Hm O‘odq H+41

vd rgnvdc sg‘s I H cn mns mdbdrr‘qhkx ‘ooqnwhl‘sd vghsd mnhrd
hm sgd chrnqcdqdc qdedqdmbd rs‘sd ’gdqd+ sgd hcd‘k f‘r( khlhs
‘mc sgdqdenqd l‘x onrrdrr bnqqdk‘shnmr sg‘s bntkc narbtqd sgd
cdsdbshnm ne ‘ og‘rd sq‘mrhshnm uh‘ OB@- @qqhuhmf ‘s bnqqdbsdc
ed‘stqdr ’IB( sg‘s ‘qd khmd‘qkx cdbnqqdk‘sdc vgdm ‘ookhdc sn ‘m
hcd‘k f‘r qdedqdmbd c‘s‘ rds ’ /( hr ‘bbnlokhrgdc ax cdqhu,
hmf ‘ OB@ vghsdmhmf sq‘mrenql‘shnm32 ’I H → IB( sg‘s r‘shr“dr
〈IBI SB〉 / + vgdqd hr sgd tmhs l‘sqhw ‘mc 〈. . . 〉 / hr ‘m
‘udq‘fd nudq sgd qdedqdmbd c‘s‘-

A- Lncdhr

Vd oqnuhcd ‘ aqhde cdrbqhoshnm ne d‘bg lncdk dw‘lhmdc
hm sghr vnqj ‘r vdkk ‘r sgd qdkdu‘ms og‘rd sq‘mrhshnm’r( adknv-
Vd sgdm rodbhex sgd enql ne sgd ‘rrnbh‘sdc ed‘stqd udbsnqr
vhsghm sgd eq‘ldvnqj oqnuhcdc ax Dp- ’1(- Ehm‘kkx+ vd cdrbqhad
sgd rhltk‘shnm oqnsnbnkr trdc sn fdmdq‘sd sgd bnm“ftq‘shnmr
nm vghbg sgd OB@ hr odqenqldc- Sgqntfgnts+ M cdmnsdr sgd
mtladq ne o‘qshbkdr hm ‘ svn,chldmrhnm‘k ’1C( odqhnchb‘kkx
qdokhb‘sdc rhltk‘shnm bdkk ne ‘qd‘ :+ ρ ; M .: hr sgd mtl,
adq cdmrhsx+ ‘mc η ; ρπσ1.3 hr sgd o‘bjhmf eq‘bshnm- Enq
sgd qdl‘hmcdq ne sgd o‘odq+ vd rds σ ; 0+ hlokhbhskx qdmcdq,
hmf ‘kk kdmfsg ‘mc unktld tmhsr chldmrhnmkdrr vhsg qdrodbs
sn σ-

.- HWmanl npeWmzwWsznm lnadg

Hm nmd u‘qh‘ms ne sgd Q‘mcnl Nqf‘mhy‘shnm ’Q‘mcNqf(
lncdk+ ‘ bhqbtk‘q o‘qshbkd ne ch‘ldsdq σ hr cd“mdc ‘r ‘bshud
he hs nudqk‘or vhsg ‘mx nsgdq o‘qshbkd-2/+20 Enq ‘ fhudm bnm“f,
tq‘shnm+ ‘kk ‘bshud o‘qshbkdr ‘qd rhltks‘mdntrkx fhudm q‘mcnl
chrok‘bdldmsr: ‘kk nsgdq o‘qshbkd onrhshnmr ‘qd tm‘ksdqdc- O‘q,
shbkd onrhshnmr ‘qd hmhsh‘khydc ‘s q‘mcnl+ eqnl vghbg sgd ‘anud
oqnbdctqd hr qdod‘sdc tmshk dhsgdq ’0( ‘ rn,b‘kkdc ‘arnqahmf
rs‘sd hr qd‘bgdc vgdqd mn o‘qshbkd nudqk‘or ‘qd oqdrdms ’knvdq
cdmrhshdr( nq ’1( ‘ rsd‘cx,rs‘sd hr qd‘bgdc vgdqd sgd eq‘bshnm ne
‘bshud o‘qshbkdr fitbst‘sdr ‘ants rnld mnm,ydqn u‘ktd ’ghfgdq
cdmrhshdr(-
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Fhudm sg‘s sgd Q‘mcNqf lncdk bnloqhrdr hcdmshb‘k+ q‘ch,
‘kkx rxlldsqhb o‘qshbkdr+ ed‘stqdr sg‘s dwokhbhskx dmbncd onrh,
shnm‘k o‘bjhmf bnqqdk‘shnmr ‘qntmc s‘ffdc o‘qshbkdr ‘qd ‘m nauh,
ntr “qrs bgnhbd sn sqx- Rodbh“b‘kkx+ vd tshkhyd ld‘m rtasq‘bsdc
hmsdqo‘qshbkd chrs‘mbdr ‘r ntq ed‘stqdr+

f’ (
β q’ (

β 〈q’ (
β 〉 - ’3(

Etqsgdqlnqd+ vghkd sgd lncdk hr sdbgmhb‘kkx rhmfkd,bnlonmdms
sn sgd dwsdms sg‘s sgdqd ‘qd mn hllts‘akd k‘adkr ‘rrnbh‘sdc
vhsg sgd o‘qshbkdr+ ltkshokd o‘qshbkd sxodr ’‘bshud ‘mc hm‘bshud(
‘qd bqd‘sdc nm,sgd,fix ctd sn sgd cxm‘lhbr oqdrbqhadc ax sgd
lncdk- Sn b‘ostqd dldqfdms hmgnlnfdmdhsx vhsg qdrodbs sn
sgd o‘qshbkd dmuhqnmldms+ hs hr bqhshb‘k sn tshkhyd ltkshokd oqnad
o‘qshbkdr ‘r oqdrbqhadc ax Dp- ’1(- Hm sgd oqdrdms vnqj+ vd trd
‘ “wdc ed‘stqd kdmfsg ne l ; mO · mMM ; 3// ‘mc dw‘lhmd sgd
deedbsr ne bn,u‘qxhmf mMM ‘mc mO-

Vhsghm sgd ‘anud ‘ooqn‘bg+ sgdqd hr rshkk sgd ptdrshnm ne
gnv sn ‘rrhfm sgd oqnad o‘qshbkdr sn rodbh“b u‘ktdr ne hm
Dp- ’1(-Nmd u‘khc+ sgntfg odqg‘or mns o‘qshbtk‘qkx hmenql‘shud+
bgnhbd hr sn q‘mcnlkx nqcdq sgd oqnad o‘qshbkdr rtbg sg‘s
‘rrhfmldms cndr mns dmbncd ‘mx hmenql‘shnm- Hm Rdb- HHH @+ vd
cdlnmrsq‘sd gnv odqenqlhmf OB@ vhsg sghr bgnhbd oqnctbdr
qdrtksr sg‘s rtffdrs ‘ lnqd hmenql‘shud rnqshmf rbgdld+ vgdqd
oqnad o‘qshbkdr ‘qd ‘rrhfmdc sn sgd hmcdw nm sgd a‘rhr ne sgdhq
“qrs MM chrs‘mbd+ h-d-+ q’0(0 ≤ q’1(0 ≤ · · · ≤ q’mO(0 -

Vd mnsd svn ‘cchshnm‘k sdbgmhb‘k onhmsr qdf‘qchmf OB@
enq sgd Q‘mcNqf lncdk- Ehqrs+ ‘r vd hmbqd‘rd mO+ sgd l‘fmh,
stcd ne sgd NO fqnvr hm ‘ mnmkhmd‘q e‘rghnm- Vd b‘m bnkk‘ord
NOr nmsn sgd r‘ld rb‘kd ax chuhchmf ax sgd rpt‘qd qnns ne sgd
dwok‘hmdc u‘qh‘mbd ne sgdhq chldmrhnm+ ‘ oqnbdctqd dpthu‘kdms
sn c‘s‘ zvghsdmhmf– chrbtrrdc hm O‘odq H41 hm sgd bnmsdws ne bnq,
qdbshmf sgd ogxrhbr,lnshu‘sdc ed‘stqdr- Vd ‘krn “mc sg‘s NOr
nas‘hmdc eqnl ansg chldmrhnm‘k ’oqdrdquhmf tmhsr ne chrs‘mbd(
‘mc mnmchldmrhnm‘khydc ed‘stqdr ’chuhchmf q‘v chrs‘mbdr ax
ρ 0.C+ vgdqd C hr sgd chldmrhnm( ‘bbtq‘sdkx cdsdbs sgd og‘rd
sq‘mrhshnm ne sgd Q‘mcNqf lncdk- Gnvdudq+ ‘r vd cdlnm,
rsq‘sd+ sgd OB@,cdqhudcNO trhmf sgd enqldq bnmudmshnm rgnvr
adg‘uhnq sg‘s hr lnqd rsqhjhmfkx qdlhmhrbdms ne sgd bk‘rrhb‘k NO
enq sghr rxrsdl-

Sn fdmdq‘sd sgd bnm“ftq‘shnm c‘s‘ qdpthqdc sn bnmrsqtbs
sgd ‘anud ed‘stqdr+ vd odqenqldc 1C rhltk‘shnmr hm ‘ rpt‘qd
anw vhsg M ; 0/// o‘qshbkdr ‘mc dloknxdc ‘ l‘whltl chr,
ok‘bdldms ne /-14σ hm ansg sgd v ‘mc x chqdbshnmr enq sgd ‘bshud
o‘qshbkdr- Sgd kdmfsg ne sgd rhltk‘shnmr u‘qhdc vhsg oqnwhlhsx
sn sgd bqhshb‘k onhms bg‘q‘bsdqhrshb ne sgd sq‘mrhshnm adsvddm
‘m ‘arnqahmf ‘mc ‘ rsd‘cx rs‘sd- @s cdmrhshdr adknv sgd bqhsh,
b‘k onhms+ ‘m hmchuhct‘k rhltk‘shnm dmcdc vgdm sgd ‘arnqahmf
rs‘sd hr qd‘bgdc: gnvdudq+ bqhshb‘k rknvhmf cnvm hlo‘bsr sgd
rhltk‘shnm kdmfsg qdpthqdc sn ‘bghdud sg‘s rs‘sd-18+2/ Vd trdc
‘ l‘whltl ne 0/4 rhltk‘shnm rsdor enq cdmrhshdr adknv sgd
bqhshb‘k onhms- Enq ghfgdq cdmrhshdr+ sgd eq‘bshnm ne ‘bshud o‘qsh,
bkdr cdbqd‘rdc eqnl sgd hmhsh‘k q‘mcnl rs‘sd adenqd fitbst‘shmf
‘ants ‘ rsd‘cx,rs‘sd- Sgd mtladq ne rhltk‘shnm rsdor v‘r bgn,
rdm sn ad ‘s kd‘rs svhbd ‘r knmf ‘r sgd hmhsh‘k qdk‘w‘shnm shld
rb‘kd+ q‘mfhmf eqnl 0/2 rsdor ’‘s sgd ghfgdrs cdmrhshdr( sn 0/4

rsdor ’itrs o‘rs sgd bqhshb‘k onhms(- Vd odqenqldc 0/2 rdo‘q‘sd
rhltk‘shnmr+ trhmf nmkx sgd k‘rs eq‘ld eqnl sgd rhltk‘shnm hm
sgdOB@-U‘ktdr enq ρ q‘mfhmf eqnl/-27 sn /-52vdqd rhltk‘sdc

hm hmbqdldmsr ne /-//4- Eqnl sgd rhltk‘shnm c‘s‘+vd bnlotsdc
14 ed‘stqd udbsnqr eqnl d‘bg rhltk‘shnm rm‘orgns+ vgdqd sgd
oqnad o‘qshbkdrvdqd rdkdbsdc ‘s q‘mcnl-Vhsghm ‘ rhmfkd ed‘stqd
udbsnq+ oqnad o‘qshbkdr ‘qd rdkdbsdc vhsgnts qdok‘bdldms: gnv,
dudq+ ‘ o‘qshbtk‘q oqnad o‘qshbkd b‘m ‘ood‘q hm ltkshokd ed‘stqd
udbsnqr-

1- 3Wpa dggzordr

Cdmrh“b‘shnm ne g‘qc dkkhordr ad‘qr rhlhk‘qhsx sn sgd eqddy,
hmf ne g‘qc chrjr rstchdc hm O‘odq H41 ats vhsg ‘ccdc bnl,
okdwhsx cdqhudc eqnl o‘qshbkd,rg‘od ‘mhrnsqnox- Hm ‘cchshnm sn
nqcdqhmf nm sgd bdmsdq,ne,l‘rr onrhshnm‘k kdudk+ pt‘rh,knmf
q‘mfdc nqhdms‘shnm‘k nqcdqhmf hr onrrhakd+ xhdkchmf sgd rn,
b‘kkdc mdl‘shb og‘rd-04+05 Svn nauhntr o‘hqvhrd oqnodqshdr
sn bnlotsd eqnl sgd bnm“ftq‘shnm‘k c‘s‘ ne g‘qc dkkhordr ‘qd
sgd bdmsdq,ne,l‘rr chrs‘mbdr ‘mc sgd qdk‘shud nqhdms‘shnmr ne
sgd dkkhordr- Vhsg qdrodbs sn sgd enqldq+ vd trd sgd onrh,
shnm‘k ed‘stqdr vhsg ‘ rhmfkd oqnad o‘qshbkd ‘r dloknxdc hm
O‘odq H41 enq g‘qc chrjr ‘mc rogdqdr- Sghr enql hr dpthu,
‘kdms sn sgd ed‘stqd udbsnq cd“mdc ax Dpr- ’1(fl’3( enq sgd
b‘rd vgdqd mN ; 0 ‘mc mMM ; M 0+ vgdqd M hr sgd mtl,
adq ne o‘qshbkdr- Rtardptdmskx+ sgd rhyd ne sgd ed‘stqd udb,
snq hr qdctbdc ax nmkx hmbktchmf dudqx 0/sg MM chrs‘mbd
‘esdq sgd “qrs ed‘stqd hm sgd “m‘k ed‘stqd udbsnq- Sgd o‘hq,
vhrd chrs‘mbdr ‘qd mnql‘khydc vhsg qdrodbs sn sgd ld‘m hmsdq,
o‘qshbkd ro‘bhmf k ≡ ρ 0.C+ vgdqd ρ hr sgd mtladq cdmrhsx
‘mc C hr sgd ro‘sh‘k chldmrhnm‘khsx+ sn qdlnud sqhuh‘k cdmrhsx
rb‘khmf-

Enq sgd k‘ssdq b‘rd ne qdk‘shud nqhdms‘shnmr+ vd rshkk dloknx
nmd oqnad ‘mc hmcdw hsr dmuhqnmldms‘k o‘qshbkdr nm sgd a‘rhr ne
MM rnqshmf ZDpr- ’1( ‘mc ’2([: gnvdudq+ vd trd ‘ ld‘rtqd ne
qdk‘shud o‘hq nqhdms‘shnmr hm ok‘bd ne o‘hq chrs‘mbdr hm sgd ed‘stqd
udbsnq- Cd“mhmf δθ’ (

β ‘r sgd ‘mftk‘q cheedqdmbd adsvddm sgd
oqnad ‘mc dmuhqnmldms‘k o‘qshbkdr ‘rrhfmdc sn hmchbdr ‘mc
β+ qdrodbshudkx+ vd dloknx ed‘stqdr ne sgd enql

f’ (
β bnr δθ’ (

β

) 〈
bnr δθ’ (

β

) 〉
- ’4(

Sg‘s hr+ f’0(0 pt‘msh“dr sgd qdk‘shud nqhdms‘shnm ne sgd rhmfkd
oqnad o‘qshbkd vhsg hsr bknrdrs MM dkkhord- Eqnl sgd rnqsdc khrs
cd“mdc ax sgd bnlahm‘shnm ne Dpr- ’1(+ ’2(+ ‘mc ’4(+ nmkx dudqx
0/sg MM hr hmbktcdc hm sgd ed‘stqd udbsnq+ ‘r v‘r odqenqldc
enq sgd onrhshnm‘k ed‘stqdr ‘anud-

Sgd ed‘stqd udbsnqr trdc ‘r hmots sn OB@ vdqd bnkkdbsdc
eqnl Lnmsd B‘qkn rhltk‘shnmr ne g‘qc dkkhordr b‘qqhdc nts ‘s
‘ bnmrs‘ms o‘qshbkd mtladq ‘mc unktld trhmf sgd GNNLC,
aktd rnesv‘qd o‘bj‘fd-33fl35 Sgd anw rg‘od v‘r bgnrdm sn
‘ooqnwhl‘sd ‘ rpt‘qd ax ‘m ‘ooqnoqh‘sd chrsqhatshnm ne sqh‘m,
ftk‘q k‘sshbd bdkkr vhsg ‘m ‘rodbs q‘shn ne

√
2κ+ vgdqd κ ; a.V

hr sgd q‘shn ne sgd rdlh,l‘inq ’a( ‘mc rdlh,lhmnq ’V( dkkho,
shb‘k ‘wdr+ qdrodbshudkx- ’Gdqd+ vd rds sgd kdmfsgrb‘kd ‘r 1V
; 0-( Rodbh“b‘kkx+ fhudm sgd mtladq ne bdkkr hm sgd x chqdb,
shnm+ mx+ sgd mtladq ne bdkkr hm sgd v chqdbshnm hr bgnrdm ‘r
mv qntmc’

√
2κ(- Enq dkkhordr vhsg κ ; S2+ 3+ 5+ 8{+ vd bgnrd

mx ; S06+ 04+ 01+ 0/{ vghbg xhdkcdc sgd sns‘k mtladq ne o‘qsh,
bkdrM ; S1881+ 201/+ 2///+ 201/{+ qdrodbshudkx- Enq d‘bg rsdo+
sgd lnud sxod ’qns‘shnm nq sq‘mrk‘shnm( v‘r rdkdbsdc ‘s q‘mcnl
vhsg dpt‘k oqna‘ahkhsx- Sgdl‘whltlcdfqdd ne sq‘mrk‘shnm ‘mc
qns‘shnm odq lnud vdqd hmcdodmcdmskx rb‘kdc sn xhdkc ‘m∼14
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‘bbdos‘mbd q‘sd enq de“bhdms og‘rd r‘lokhmf- Cdmrhsx q‘mfdr
vdqd bgnrdm sn ro‘m sgd hrnsqnohb+ mdl‘shb+ ‘mc rnkhc og‘rdr-
Enq dkkhordr vhsg κ ; S2+ 3+ 5+ 8{+ vd bgnrd η ; S/-5fl/-8+
/-44fl/-8+ /-3fl/-8+ /-2fl/-8{+ qdrodbshudkx- @ sxohb‘k qtm oqn,
bddcdc ‘r enkknvr-@ rxrsdlneM g‘qc dkkhordrv‘r rs‘qsdc eqnl
‘m hcd‘k sqh‘mftk‘q k‘sshbd ‘s l‘whltl o‘bjhmf eq‘bshnm ‘mc
dwo‘mcdc sn ‘ s‘qfds η u‘ktd- Mdws+ sgd q‘mfd ne sq‘mrk‘shnm‘k
‘mc qns‘shnm lnud rhydr v‘r noshlhydc trhmf 4/ hsdq‘shnmr ne
0// rsdor sn ‘bghdud sgd s‘qfdsdc ‘bbdos‘mbd q‘shn+ vgdqd ‘ rsdo
hr dpt‘k sn ‘mGNNLC,aktd zshld rsdo+– nq ‘ooqnwhl‘sdkx entq
rvddor nudq ‘kk o‘qshbkdr- Sgdm+ sgd rxrsdl v‘r dpthkhaq‘sdc
enq 5 · 0/5 rsdor+ ‘mc c‘s‘ vdqd bnkkdbsdc dudqx 5/// rsdor
eqnl ‘m ‘cchshnm‘k 5 · 0/5 rsdo oqnctbshnm qtm- Eqnl d‘bg
eq‘ld+ 2/ ed‘stqd udbsnqr vdqd bnmrsqtbsdc+ vgdqd sgd oqnad
o‘qshbkdr vdqd rdkdbsdc vhsgnts qdok‘bdldms vhsghm ‘ fhudm
eq‘ld-

2- Rzanl Hntgzmrnm lnadg

Sgd Vhcnl,Qnvkhmrnm ’VQ( lncdk25 hr bnlonrdc ne ‘
ahm‘qx lhwstqd ne @ ‘mc A o‘qshbkdr vgdqd khjd o‘hqr ’@,@
nq A,A( ‘qd mnm,hmsdq‘bshmf ‘mc tmkhjd o‘hqr ’@,A( hmsdq‘bs
hrnsqnohb‘kkx uh‘ ‘ g‘qc,bnqd qdotkrhnm vhsg ch‘ldsdq σ- Tonm
cdmrh“b‘shnm+ sgdVQlncdk bnlonrhshnm‘kkx cdlhwdr sn enql
rdo‘q‘sd @, ‘mc A,qhbg og‘rdr- Sgd qdrtkshmf og‘rd sq‘mrhshnm
b‘m rsq‘hfgsenqv‘qckx ad trdc sn lncdk bnlonrhshnm‘k cdlhw,
hmf: gnvdudq+ ax hmsdfq‘shmf nts sgd bnnqchm‘sdr ne nmd ne sgd
rodbhdr+ ‘ lncdk enq khpthc,f‘r bndwhrsdmbd b‘m ad nas‘hmdc-
Hm sghr vnqj+ vd rstcx sgd rxlldsqhb VQ lncdk vgdqd sgd
mtladq ne @ ‘mc A o‘qshbkdr hr dpt‘k-

Sgd etkk rodbh“b‘shnm ne ‘m hmchuhct‘k o‘qshbkd hm sgd VQ
lncdk qdpthqdr jmnvkdcfd ne ansg hsr sxod ’@ nq A( ‘mc hsr
onrhshnm+ xhdkchmf svn nauhntr pt‘mshshdr sn hmbktcd hm sgd ed‘,
stqd bnmrsqtbshnm- Hmrsd‘c ne chqdbskx dmbnchmf sgd o‘qshbkd sxod
‘r ‘ b‘sdfnqhb‘k u‘qh‘akd+ vd trd o‘qshbkd sxod hmenql‘shnm sn
lnchex sgd ‘rrhfmldmsr ne sgd ‘mc β hmchbdr- Vd bnmrsqtbs
MM onrhshnm‘k ed‘stqdr ‘r oqdrbqhadc ax ZDpr- ’1(fl’3([+ ats
vd nmkx hmbktcd chrs‘mbdr adsvddm o‘hqr ne @ o‘qshbkdr hm sgd
ed‘stqd udbsnq- Vd trd ‘ rhmfkd oqnad o‘qshbkd ’mO ; 0( vhsg
mMM ; 01// md‘qdrs mdhfganqr enq sgd dmuhqnmldms‘k cdrbqho,
snqr- Ax mdfkdbshmf nmd ne sgd VQ bnlonmdmsr+ vd bnmrsqtbs
ed‘stqdr sg‘s dwokhbhskx kdudq‘fd ansg bnlonrhshnm‘k ‘mc onrh,
shnm‘k hmenql‘shnm- Ehm‘kkx+ vd mnql‘khyd sgd chrs‘mbdr hm sgd
r‘ld e‘rghnm ‘r sgd dkkhord onrhshnm‘k ed‘stqdr cdrbqhadc hm
Rdb- HH A 1-

Enq sgd oqnctbshnm ne sgd bnm“ftq‘shnm c‘s‘ qdpthqdc sn
bnmrsqtbs ed‘stqd udbsnqr enq OB@+ sgd GNNLC,Aktd g‘qc,
o‘qshbkd Lnmsd B‘qkn hmsdfq‘snq33fl35 v‘r trdc sn odqenql sgd
rhltk‘shnmr ne sgd VQ lncdk hm ‘ rpt‘qd anw enq M ; 3/85
o‘qshbkdr hm 1C- Dpthkhaqhtl r‘lokdr vdqd fdmdq‘sdc ‘s mtl,
adq cdmrhshdr ro‘mmhmf ansg sgd lhwdc ‘mc nqcdqdc og‘rdr
‘r enkknvr- @esdq bnloqdrrhmf sgd “m‘k bnm“ftq‘shnm eqnl
rhltk‘shnm ‘s sgd oqduhntr cdmrhsx+ sgd rxrsdl v‘r dpthkh,
aq‘sdc enq 0/6 rsdor+ enkknvdc ax ‘ oqnctbshnm qtm ne 0/6

rsdor+ eqnl vghbg c‘s‘ vdqd bnkkdbsdc dudqx 0/2 rsdor+ enq
‘ sns‘k ne 0/3 rm‘orgnsr odq cdmrhsx- @ rsdo hr dpthu‘kdms
sn ‘ GNNLC,aktd zshld rsdo– ‘r cd“mdc hm Rdb- HH A 1-
Rhltk‘shnmr vdqd qtm eqnl ρ ; /-/53 sn 2-71 hm hmbqd,
ldmsr ne /-/53- Eqnl d‘bg eq‘ld+ ‘ rhmfkd ed‘stqd udbsnq v‘r
bnmrsqtbsdc-

HHH- ODRTKSR 9MC CHRBTRRHNM

Oqhnq sn dw‘lhmhmf sgd OB@ qdrtksr enq sgd ‘anud lnc,
dkr+ vd dwok‘hm sgd fdmdq‘k hmsdqoqds‘shnm ne sgd pt‘mshshdr sg‘s
qdrtks eqnl OB@ adknv- Enq sgd ed‘stqdr bnmrsqtbsdc ‘bbnqchmf
sn sgd oqnsnbnkr cdrbqhadc hm Rdb- HH+ OB@ chrbnudqr ‘ rds ne
nqsgnfnm‘k ‘wdr¨sgd oqhmbhokd bnlonmdmsr ’OBr(¨sg‘s ‘qd
bnmrsqtbsdc hm rtbbdrrhnm rn ‘r sn l‘whlhyd sgd c‘s‘ u‘qh‘mbd
oqnidbsdc ‘knmf d‘bg mdv ‘whr- Hm sghr vnqj+ vd lnmhsnq sgd
qdk‘shud dwok‘hmdc u‘qh‘mbd ne sgd OBr+ cdmnsdc ‘r λh enq sgd
hsg OB: ax bnmudmshnm+ sgd OBr ‘qd rnqsdc rn sg‘s λh ≥ λh)0- @
bnlo‘q‘shudkx k‘qfd u‘ktd enq λ0 hmchb‘sdr sg‘s sgd hmenql‘shnm
bnmsdms ne sgd ed‘stqdr g‘r addm deedbshudkx bnmbdmsq‘sdc hmsn
‘ rhmfkd chldmrhnm9 sgd “qrs OB-

Ne o‘qshbtk‘q qdkdu‘mbd sn hmsdqoqdshmf sgd OB@ qdrtksr
hr sgd oqnidbshnm ne sgd ed‘stqd udbsnqr ‘knmf sgd OBr9 sgd OB
rbnqd+ cdmnsdc oh enq sgd hsg OB- Fhudm sg‘s sgd “qrs OB bnms‘hmr
sgd k‘qfdrs dwok‘hmdc u‘qh‘mbd+ vd du‘kt‘sd sgd trd ne o0 ‘r ‘m
NO,khjd pt‘mshsx sn qdonqs nm sgd og‘rd sq‘mrhshnm ne hmsdqdrs-36

Sghr rsq‘sdfx ‘lntmsr sn bn‘kdrbhmf ‘r ltbg zhmenql‘shnm–
’h-d-+ u‘qh‘mbd( ‘r onrrhakd eqnl sgd ghfg,chldmrhnm‘k ed‘stqd
udbsnq IB hmsn sgd rb‘k‘q o0-

Rhmbd d‘bg o0 hr ‘rrnbh‘sdcvhsg ‘ rhmfkd ed‘stqd udbsnq+ vd
cd“md svn pt‘mshshdr sg‘s ‘qd ‘udq‘fdc nudq ‘ fhudm rs‘sd,onhms
D ’gdqd+ sgd rs‘sd onhmsr ‘qd cdmrhshdr(9 N0 ≡ 〈o0〉D ‘mc sgd

‘rrnbh‘sdc rs‘mc‘qc cduh‘shnm+ σ0 ≡
√
〈o10〉D 〈o0〉1D- Vgdm

N0 ‘mc σ0 ‘qd oknssdc ‘r ‘ etmbshnm ne cdmrhsx+ og‘rd sq‘mrh,
shnmr vhkk fdmdq‘kkx ad hmchb‘sdc ax ‘ rhflnhc hm sgd enqldq
‘mc ‘ od‘j hm sgd k‘ssdq ldsqhb- Sgd l‘whltl ne σ0 hr trdetk
‘r ‘m nodq‘shnm‘k cd“mhshnm ne sgd og‘rd sq‘mrhshnm onhms vgdm
N0 hr rknvkx u‘qxhmf¨‘r b‘m ad sgd b‘rd enq udqx bnmshmt,
ntr og‘rd sq‘mrhshnmr- Sghr hr mns sn r‘x sg‘s N0 hr trdkdrr hm
rtbg b‘rdr sgntfg- Hm e‘bs+ he sgd chldmrhnm‘khsx qdctbshnm hr
rtbbdrretk¨‘r f‘tfdc ax sgd oqdrdmbd ne cnlhm‘ms oqhmbho‘k
bnlonmdmsr¨sgd adg‘uhnq ne N0 hr ‘kv‘xr qdud‘khmf ne sgd
sq‘mrhshnm- σ0 rgntkc ad uhdvdc ‘r ‘jhm sn ‘ rtrbdoshahkhsx ne
sgd nqcdq o‘q‘ldsdq+ vghbg b‘m ad trdetk ‘r ‘ rtookdldms‘k
ldsqhb-

Sgqntfgnts+ N0 hr bnlo‘qdc sn ‘m ‘ooqnoqh‘sd bk‘rrhb‘k
NO enq sgd sq‘mrhshnm tmcdq bnmrhcdq‘shnm- Sgd tshkhsx ne sgd
OB@ cdqhudc NO hr f‘tfdc ax sgd pt‘mshs‘shud bknrdmdrr ne sgd
drshl‘sdc sq‘mrhshnm onhmsr ‘mc mns ax sgd nudq‘kk rhlhk‘qhsx
adsvddm sgd svnNOr- Enq g‘qc chrjr+ hm O‘odq H+41 ‘rvdkk ‘r enq
sgd q‘mcnl nqf‘mhy‘shnm lncdk hm sghr o‘odq+ OB@ b‘m xhdkc+
‘s kd‘rs udqx bknrdkx+ sgd etmbshnm‘k enql ne sgd bk‘rrhb‘k NO-
Gnvdudq+ rtbg rhlhk‘qhsx hr mns qdpthqdc enq sgd OB@ sn hmenql
sgd knb‘shnm ne sgd og‘rd sq‘mrhshnm- Ltkshokd chrshmbs ldsqhbr
l‘x ad b‘o‘akd ne pt‘mshexhmf ‘mx fhudm og‘rd sq‘mrhshnm- Ntq
fn‘k hm sghr vnqj hr sn dwoknqd sgd b‘o‘ahkhsx ne OB@ sn cdudkno
‘ trdetk nqcdq o‘q‘ldsdq enq sgd sq‘mrhshnm+ mns mdbdrr‘qhkx sn
qdokhb‘sd ‘ bk‘rrhb‘k ‘m‘knf-

Sgd “m‘k qdkdu‘ms pt‘mshshdr eqnl sgd OB@ b‘kbtk‘shnm
‘qd sgd OBr sgdlrdkudr¨sgd vdhfgsr sg‘s qdk‘sd sgd ed‘stqdr
‘mc sgd OB rbnqdr- @r cdrbqhadc hm Rdb- HH @+ sgd hmsthsdc ed‘,
stqdr ’I H( ‘qd sq‘mrenqldc hm ‘ bnqqdbsdc qdoqdrdms‘shnm ’IB(+
sgd k‘ssdq ne vghbg ‘qd hmots hmsn sgd OB@ b‘kbtk‘shnm- Rhmbd
sgd u‘ktdr bnloqhrhmf I H ‘qd rsq‘hfgsenqv‘qc sn hmsdqoqds ogxr,
hb‘kkx+ vd dwoknqd sgd qdk‘shnmrgho adsvddm sgd OB rbnqdr ‘mc
I H ’hmrsd‘c ne IB(- @r cdrbqhadc hm O‘odq H+41 hs hr onrrhakd sn
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S@AKD H- Bnllnm OB@ u‘qh‘akd cd“mhshnmr-

λh
Qdk‘shud ’eq‘bshnm‘k( dwok‘hmdc u‘qh‘mbd b‘ostqdc ax sgd hsg OB+ q‘mfhmf
adsvddm / ‘mc 0+ vgdqd k‘qfdq u‘ktdr ‘qd hmchb‘shud ne fqd‘sdq hlonqs‘mbd-

oh

Sgd hsg OB rbnqd- L‘sgdl‘shb‘kkx+ sghr hr sgd oqnidbshnm ne ‘ ed‘stqd udb,
snq ‘knmf sgd hsg OB- OBr needq ‘ mdv bnnqchm‘sd rxrsdl vhsg hmenql‘shnm
bnmbdmsq‘sdc ‘knmf sgd d‘qkhdq ’rl‘kkdq hmcdw( OBr-

Nh
@udq‘fd ne sgd hsg OB rbnqd+ oh + nudq c‘s‘ eqnl ‘ rs‘sd onhms ’D(- N0 rdqudr
‘r sgd NO,khjd pt‘mshsx sn qdonqs nm og‘rd sq‘mrhshnmr-

σh

Rs‘mc‘qc cduh‘shnm ne sgd hsg OB rbnqd+ oh + ‘s ‘ rs‘sd onhms ’D(- Sghr hr trdc
‘r ‘m deedbshud zrtrbdoshahkhsx– sn knb‘sd sgd og‘rd sq‘mrhshnm ax hcdmshexhmf
sgd l‘whltl u‘ktd-

gh Udbsnq ne vdhfgsr sg‘s pt‘mshex sgd qdkdu‘mbd ne d‘bg ed‘stqd sn sgd hsg OB-

vqhsd cnvm ‘ khmd‘q qdk‘shnmrgho adsvddm sgd rb‘k‘q oh ‘mc sgd
udbsnq I H uh‘ sgd enkknvhmf cns oqnctbs9

oh gSh I H+ ’5(

vgdqd gh hr sgd cdrhqdc udbsnq ne vdhfgsr sg‘s l‘o I H sn
oh- Dw‘lhm‘shnm ne sgdrd vdhfgsr qdud‘kr vghbg ogxrhb‘kkx
ld‘mhmfetk pt‘mshshdr ‘qd o‘qshbtk‘qkx qdkdu‘ms sn sgd og‘rd
sq‘mrhshnm-

Hm rtll‘qx+ vd bnmrhcdq ’0( sgd deedbshudmdrr ne sgd
chldmrhnm‘khsx qdctbshnm uh‘ λ0+ ’1( sgd knv,chldmrhnm‘k ’NO,
khjd( qdoqdrdms‘shnm ne sgd c‘s‘ uh‘ pt‘mshshdr sg‘s cdodmc nm
o0 ’N0 ‘mc σ0(+ ‘mc ’2( sgd qdk‘shud hlonqs‘mbd ne sgd ogxrhb‘k
pt‘mshshdr sg‘s bnloqhrd I H uh‘ sgdvdhfgsr gh- Enq bnmudmhdmbd+
vd rtll‘qhyd sgd ‘anud mns‘shnm hm S‘akd H-

9- OWmcnl npfWmiyWsinm lncdh

Sgd Q‘mcNqf lncdk v‘r cdudknodc sn tmcdqrs‘mc sgd
sq‘mrhshnm eqnl qdudqrhakd sn hqqdudqrhakd cxm‘lhbr sg‘s nbbtqr
tonm hmbqd‘rhmf dhsgdq sgd ‘ookhdc odqhnchb rgd‘q nq sgd cdm,
rhsx ne ‘ l‘sdqh‘k-18 Hm sgd “qrs hmb‘qm‘shnm ne sgd Q‘mcNqf
lncdk+ ‘m hmhsh‘k bnm“ftq‘shnm v‘r rgd‘qdc ‘mc ‘mx o‘qshbkdr
nudqk‘oohmf vhsg nsgdqr ‘r ‘ qdrtks ne cdenqlhmf sgd rhlt,
k‘shnm anw vdqd cd“mdc ‘r ‘bshud o‘qshbkdr- Nmkx sgd ‘bshud
o‘qshbkdr vdqd fhudm ‘ q‘mcnl chrok‘bdldms ‘esdq vghbg sgd
rhltk‘shnm anw v‘r qdrsnqdc sn hsr nqhfhm‘k fdnldsqx- @s rte“,
bhdmskx knv bnlahm‘shnmr ne cdmrhsx ‘mc ‘ookhdc rgd‘q+ ‘ pth,
drbdms z‘arnqahmf– rs‘sd dudmst‘kkx qdrtksr+ vgdqd rgd‘q cndr
mns fdmdq‘sd etqsgdq o‘qshbkd nudqk‘or ‘mc sgdqd ‘qd mn knmfdq
‘bshud o‘qshbkdr- Gnvdudq+ ‘s fqd‘sdq cdmrhshdr ‘mc.nq rgd‘q
q‘sdr+ rgd‘qhmf sgd rxrsdl vhkk ‘kv‘xr fdmdq‘sd rnld nudq,
k‘or- Sgd qdudqrhakd,sn,hqqdudqrhakd sq‘mrhshnm qdfidbsr ‘ rs‘sd
vgdqd sgd nmrds ne o‘qshbkd bnkkhrhnmr tonm rgd‘qhmf oqdudmsr
sgd rxrsdl eqnl qdstqmhmf sn hsr nqhfhm‘k rs‘sd vgdm sgd rgd‘q hr
qdlnudc-17+18

@ lnch“dc udqrhnm ne sgd Q‘mcNqf lncdk+ vgdqd rgd‘q hr
mns hmbktcdc+ g‘r ‘krn addm rstchdc-2/+20 Hmrsd‘c+ ‘r cdrbqhadc
hm Rdb- HH A 0+ hmhsh‘k o‘qshbkdr ‘qd ok‘bdc ‘s q‘mcnl: ‘bshud o‘qsh,
bkdr bnqqdronmc sn nudqk‘oohmf o‘qshbkdr- Sghr lncdk onrrdrrdr
sgd r‘ld sxod ne sq‘mrhshnm eqnl ‘m ‘arnqahmf rs‘sd ‘s rte“,
bhdmskx knv cdmrhshdr sn ‘m dunkuhmf rsd‘cx,rs‘sd bnms‘hmhmf ‘
mnm,ydqn mtladq ne ‘bshud o‘qshbkdr ‘s ghfgdq cdmrhshdr+ vghkd
adhmf sdbgmhb‘kkx rhlokdq sn hlokdldms- Ehftqd 0’‘( rgnvr sgd

eq‘bshnm ne ‘bshud o‘qshbkdr e @ hm sghr udqrhnm ne sgd Q‘mcNqf
lncdk ‘r ‘ etmbshnm ne mtladq cdmrhsx ρ- Svn rhltk‘shnm bnm,
“ftq‘shnmr adknv ’ρ ; /-4( ‘mc ‘anud ’ρ ; /-40( sgd bqhshb‘k
onhms ‘qd rgnvm hm Ehfr- 0’a( ‘mc 0’b(+ qdrodbshudkx-

Khjd g‘qc chrjr+ sgd Q‘mcNqf lncdk bnloqhrdr hcdmshb‘k+
q‘ch‘kkx rxlldsqhb o‘qshbkdr+ enqvghbg chrs‘mbd,a‘rdc ed‘stqdr
‘qd ‘ rdmrhakd bgnhbd- Sgdqdenqd+ vd “qrs dloknxdc sgd ed‘stqd
udbsnq cdudknodc hm O‘odq H41 enq g‘qc chrjr¨rnqsdc md‘qdrs,
mdhfganq ’MM(chrs‘mbdr ‘rrnbh‘sdcvhsg ‘ rhmfkd oqnad o‘qshbkd
ZDpr- ’1(fl’3( vgdqd mO ; 0[- Gnvdudq+ sghr bnmrsqtbshnm ne sgd
ed‘stqd udbsnq chc mns oqnctbd ‘ r‘shre‘bsnqx NO enq dhsgdq N0

nq σ0- Trd ne ‘ ed‘stqd udbsnq enq vghbg mO ; 0 khjdkx e‘hkr
adb‘trd+ ‘anud sgd bqhshb‘k onhms+ sgd rxrsdl ‘kv‘xr g‘r svn
deedbshud o‘qshbkd sxodr¨‘bshud ‘mc hm‘bshud Zrdd Ehf- 0’b([-
Sgdqdenqd+ sgd dmuhqnmldms ne ‘ rhmfkd o‘qshbkd hr mns ‘m ‘bbt,
q‘sd qdoqdrdms‘shnm ne sgd rhltk‘shnm anw ‘r ‘ vgnkd ‘s ghfgdq
cdmrhshdr-

@r cdrbqhadc hm Rdb- HH @+ chrs‘mbd,a‘rdc ed‘stqd udb,
snqr b‘m m‘stq‘kkx hmbnqonq‘sd ltkshokd oqnad o‘qshbkdr ’‘mc

EHF- 0- ’‘( Eq‘bshnm ne ‘bshud o‘qshbkdr+ e @+ hm sgdQ‘mcNqflncdk ‘r ‘ etmbshnm
ne mtladq cdmrhsx+ ρ- Z’a( ‘mc ’b([ Rhltk‘shnm rm‘orgnsr ’a( adknv ’ρ ; /-4(
‘mc ’b( ‘anud ’ρ ; /-40( sgd bqhshb‘k cdmrhsx- @bshud o‘qshbkdr ‘qd rgnvm hm
khfgsdq fqddm hm o‘mdk b-
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sgdhq bnqqdronmchmf mdhfganqr(- @r vhsg sgd MM chrs‘mbdr enq
‘ fhudm oqnad o‘qshbkd+ nmd ltrs cdbhcd gnv sn nqcdq sgd oqnad
o‘qshbkdr hmrhcd sgd ed‘stqd udbsnq- Hm sgd ‘ardmbd ne ‘mx hmenq,
l‘shnm ‘ants sgd m‘stqd ne ‘ fhudm og‘rd sq‘mrhshnm+ ‘ “qrs
bgnhbdlhfgs ad sn q‘mcnlkxnqcdq sgd oqnad o‘qshbkdr- Hm Ehf- 1+
vd rgnv qdrtksr enq sgd “qrs OB trhmf ‘ ed‘stqd udbsnq bnm,
rsqtbsdc eqnl 3/ oqnad o‘qshbkdr ’mO ; 3/(+ d‘bg ne vghbg hr
dmbncdc uh‘ hsr “qrs 0/ MM chrs‘mbdr ’mMM ; 0/(- Hm oqhmbh,
okd+ sgd vdhfgsr ‘rrnbh‘sdc vhsg d‘bg oqnad o‘qshbkd rgntkc ad
hcdmshb‘k rhmbd sgdqd hr mn ogxrhbr,a‘rdc hmsdqoqds‘shnm enq sgdhq
nqcdqhmf hm sgd ed‘stqd udbsnq- Hmcddc hm Ehf- 1’b(+ vd “mc ‘
qdod‘shmf o‘ssdqm enq dudqx 0/ vdhfgsr9 sgd “qrs MM chrs‘mbd
’q’ (
0 ( bnlonmdms vdhfgs enq d‘bg oqnad hr k‘qfd hm l‘fmhstcd-

Sgd qdk‘shud tmhenqlhsx ne sgd “qrs MM chrs‘mbd vdhfgsr+ bnl,
o‘qdc sn sgd mnhrhmdrr hm sgd k‘qfdq MM chrs‘mbdr+ hmchb‘sdr sg‘s
sgd q’ (

0 u‘ktdr ‘qd hmenql‘shud sn sgd OB@-
Sgd bnqqdronmchmf NO hr rgnvm hm Ehf- 1’‘( ‘mc ad‘qr

rsqhjhmf qdrdlak‘mbd sn sgd rs‘mc‘qc NO rgnvm hm Ehf- 0’‘(-
Hmcddc+ ax ‘qahsq‘qhkx rgheshmf ‘mc rb‘khmf sgd OB rbnqd+ vd
“mc sg‘s e @ drrdmsh‘kkx nudqk‘or vhsg sgd OB@,cdctbdc NO-
Hs rddlr sg‘s sgd qdod‘shmf tmhs hm sgd bnlonmdms vdhfgsr hr
‘akd sn chrshmfthrg adsvddm nudqk‘oohmf ‘mc mnm,nudqk‘oohmf
o‘qshbkdr ‘mc sgdqdenqd b‘m qdonqs nm sgd qdk‘shud ‘lntmsr ne
‘bshud ‘mc hm‘bshud o‘qshbkdr ‘s ‘ fhudm u‘ktd ne ρ-

Vd b‘m trd sgd ‘anud bnlonmdms vdhfgsr sn hmsdkkhfdmskx
cduhrd ‘ adssdq rnqshmf rbgdld enq sgd oqnad o‘qshbkdr- Eqnl
Ehf- 1’b(+ hs hr bkd‘q sg‘s q’ (

0 hr ‘ ghfgkx vdhfgsdc bnmsqhat,
shnm sn sgd ed‘stqd udbsnq: sgdqdenqd+ vd odqenqldc ‘ rdo‘q‘sd
OB@ b‘kbtk‘shnm vhsg sgd r‘ld u‘ktdr enq mO ‘mc mMM vghkd

EHF- 1- ’‘( Sgd OB@,cdctbdc NO N0 ’vhsg oqnad o‘qshbkdr rnqsdc q‘mcnlkx
hm sgd ed‘stqd udbsnq( ‘r ‘ etmbshnm ne mtladq cdmrhsx ρ bnlo‘qdc sn sgd
bnmudmshnm‘k NO ’sgd eq‘bshnm ne ‘bshud o‘qshbkdr+ e :( enq sgd Q‘mcNqf lncdk-
’a( Bnlo‘qhrnm ne N0 vhsg oqnad o‘qshbkdr rnqsdc q‘mcnlkx ’ak‘bj( udqrtr
‘bbnqchmf sn sgdhq “qrsMMchrs‘mbd rn sg‘s q’ (

0 ≤ q’ )0(
0 ’aktd(- ’b(Bnlonmdms

vdhfgsr+ Zg0[i + ‘r ‘ etmbshnm ne ed‘stqd chldmrhnm i enq sgd svn OB rbnqdr
rgnvm hm o‘mdk ’a(- ’Hmrds( Rs‘mc‘qc cduh‘shnmr ne e : ’σ’e :(( ‘mc ne o0 nq sgd
OB enq ‘m hmchuhct‘k ed‘stqd rnqsdc ax sgd “qrs MM chrs‘mbd+ ’σ0( ‘r ‘ etmbshnm
ne ρ-

rnqshmf sgd oqnad o‘qshbkdr rn sg‘s q’ (
0 ≤ q’ )0(

0 - Adb‘trd vd
g‘ud rnqsdc sgd oqnad o‘qshbkdr nm sgd a‘rhr ne ‘ ogxrhb‘kkx
ld‘mhmfetk cdrbqhosnq+ sgd rxlldsqx ‘lnmf oqnad o‘qshbkdr
hr aqnjdm ‘mc sgd oqnad o‘qshbkdr vhsg sgd bknrdrs MMr ’h-d-+
sgnrd ‘rrhfmdc sn knvdq ( ‘qd vdhfgsdc lnqd gd‘uhkx sg‘m
nsgdq oqnad o‘qshbkdr ZEhf- 1’b([- Lnqdnudq+ sgd ‘rrnbh‘sdc NO
hr rhfmh“b‘mskx rg‘qodq ‘s sgd og‘rd sq‘mrhshnm+ drrdmsh‘kkx fhu,
hmf ‘ ahm‘qx bk‘rrh“b‘shnm hmsn ‘arnqahmf rs‘sdr ‘mc cxm‘lhb
rsd‘cx rs‘sdr nm sgd a‘rhr ne sgd NO ZEhf- 1’a([-

Sgd ‘ooqnwhl‘sd knb‘shnm ne sgd og‘rd sq‘mrhshnm b‘m ad
cdsdqlhmdc ax sgd knvdrs cdmrhsx ‘s vghbg e : hr mnm,ydqn+
vghbg nbbtqr ‘s ρ;/-4/4 enq sgd rhltk‘shnm oqnsnbnk cdrbqhadc
hm Rdb- HH A 0- Sghr u‘ktd bnhmbhcdr vhsg sgd rtccdm hmbqd‘rd hm
N0 eqnl‘fi‘s khmd enq sgd rnqsdc ed‘stqdr rgnvm hmEhf- 1’a(- Sgd
rs‘mc‘qc cduh‘shnm hm ansg e : ’σe: ( ‘mc sgd o0 ‘rrnbh‘sdc vhsg
sgd MM rnqsdc ed‘stqdr ’σ0(+ rgnvm hm sgd hmrds ne Ehf- 1’b(+
ansg onrrdrr ‘m nauhntr rohjd ‘s ρ ; /-4/4+ hmchb‘shmf sg‘s
sgd l‘whltl u‘ktd hm σ0 hr ‘krn ‘m ‘bbtq‘sd qdonqsdq nm sgd
knb‘shnm ne sgd og‘rd bg‘mfd-

Vhsg sgd ‘anud rnqshmf rbgdld hm g‘mc+ vd u‘qx ansg mO
‘mc mMM vghkd jddohmf sgd kdmfsg ne sgd ed‘stqd udbsnq “wdc
‘s l ; mO · mMM ; 3//- @r mO hmbqd‘rdr ‘mc sgdqdenqd mMM
cdbqd‘rdr+ sgd OB@,cdctbdc NO rg‘qodmr hmsn ‘ rhflnhc‘k
btqud sg‘s rdo‘q‘sdr pthdrbdms ‘arnqahmf rs‘sdr eqnl cheet,
rhud rsd‘cx,rs‘sdr: rdd Ehf- 2’‘(- Bnmudqrdkx vgdm mO ; 0 ’‘r
v‘r sgd b‘rd enq O‘odq H41(+ N0 b‘mmns cdsdbs sgd sq‘mrhshnm-
Bnqqdronmchmfkx+ vgdm ed‘stqdr bnmrsqtbsdc vhsg lnqd oqnad
o‘qshbkdr ‘qd trdc+ sgd dwok‘hmdc u‘qh‘mbd ‘rrnbh‘sdc vhsg sgd
“qrs OB hmbqd‘rdr cq‘l‘shb‘kkx ZEhf- 2’a([- Sgd oqdbdchmf sqdmc
hr lnmnsnmhb¨sgdqd hr mn u‘ktd sn hmbktcd lnqd sg‘m sgd md‘q,
drs hmsdqo‘qshbkd chrs‘mbd odq oqnad o‘qshbkd ‘s bnmrs‘ms l+ ‘m
hmchb‘shnm ne sgd knb‘k bg‘q‘bsdq ne sgd og‘rd sq‘mrhshnm hm sgd
Q‘mcNqf lncdk-

Enq sgd ‘anud rdqhdr ne OB@ b‘kbtk‘shnmr+ sgd “qrs 7/ bnl,
onmdms vdhfgsr ‘qd oknssdc hm Ehf- 2’b(- Vgdm mO hr rl‘kk+ sgd

EHF- 2- ’‘( OB@,cdctbdc NO N0 ne sgd Q‘mcNqf lncdk ‘r ‘ etmbshnm ne mtl,
adq cdmrhsx ρ enq cheedqdms mtladqr ne oqnad o‘qshbkdr mO ‘mc bnqqdronmchmf
md‘qdrs mdhfganqr mMM+ qdrodbshudkx- ’a( Bnqqdronmchmf dwok‘hmdc u‘qh‘mbd λh
enq sgd “qrs sgqdd OBr ‘mc ’b( sgd “qrs 7/ OB vdhfgsr Zg0[i -
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bnlonmdmsr ‘ood‘q sn ad k‘qfdkx q‘mcnl+ ats ‘rmO hr hmbqd‘rdc+
sgd bnlonmdmsr cdudkno lnqd rsqtbstqhmf- Enq d‘bg oqnad o‘q,
shbkd+ sgd bnlonmdms vdhfgsr ‘rrnbh‘sdc vhsg q’ (

0 g‘ud ‘ ltbg
k‘qfdq vdhfgs sg‘m sg‘s ne sgd qdrs ne sgd ed‘stqdr+ qdhmenqbhmf
sgd hlonqs‘mbd ne sgd “qrs MM chrs‘mbd hm sgd chldmrhnm‘k,
hsx qdctbshnm- Lnqdnudq+ sgd oqnad o‘qshbkdr sg‘s g‘ud bknrdq
“qrs MMr g‘ud fqd‘sdq vdhfgsr: vd b‘m hmsdqoqds sgd qnkd ne
trhmf ltkshokd oqnad o‘qshbkdr ‘r b‘ostqhmf ‘m ‘bbtq‘sd ld‘,
rtqd ne q’0(0 hm ‘ rs‘shrshb‘k rdmrd+ h-d-+ mns ‘kk oqnad o‘qshbkdr
‘qd qdpthqdc+ ats r‘lokhmf hr mddcdc sn l‘jd rtqd sg‘s rte“,
bhdmskx qdoqdrdms‘shud hmsdqo‘qshbkd rdo‘q‘shnmr ‘qd hmbktcdc hm
d‘bg ed‘stqd udbsnq-

Vghkd sgd hlonqs‘mbd ne sgd “qrs MM chrs‘mbd hr hmst,
hshud fhudm sg‘s sgd Q‘mcNqf og‘rd sq‘mrhshnm hr cd“mdc ax sgd
oqdrdmbd nq ‘ardmbd ne o‘qshbkd nudqk‘or+ vd chc mns hmbnqon,
q‘sd jmnvkdcfd ne sgd sq‘mrhshnm hm bnmrsqtbshmf sgd ed‘stqdr-
Hm nsgdq vnqcr+ ntq qdrtksr rtffdrs sg‘s lnchexhmf sgd ed‘stqd
udbsnq b‘m ad trdc sn hmedq bg‘q‘bsdqhrshbr ne ‘ sq‘mrhshnm+ dudm
he hsr m‘stqd hr tmjmnvm ‘s sgd ntsrds- Rodbh“b‘kkx+ enq sgd Q‘m,
cNqf lncdk+ sgd hlonqs‘mbd ne sgd “qrs MM chrs‘mbd qdud‘kdc
ax sgd OB@ hlokhdr ‘ sq‘mrhshnm sg‘s hr knb‘k hm bg‘q‘bsdq hm
qd‘k,ro‘bd+ ‘mc sgd mdbdrrhsx ne ltkshokd oqnad o‘qshbkdr hmch,
b‘sdr sg‘s ltkshokd chrshmbs o‘qshbkd sxodr nq dmuhqnmldmsr ‘qd
‘m hlonqs‘ms bg‘q‘bsdqhrshb-

A- GWpc dhhiordr

Sgd eqddyhmf sq‘mrhshnm enq g‘qc dkkhordr cheedqr eqnl sg‘s ne
g‘qc chrjr adb‘trd sgd enqldq ed‘stqdr ‘m hmsdqudmhmf mdl‘shb
og‘rd adsvddm sgd chrnqcdqdcfithc ‘mc sgd onrhshnm‘kkx nqcdqdc
rnkhc- Sgd mdl‘shb og‘rd l‘mhedrsr vgdm sgd dkkhordr chrok‘x
chrnqcdqdc bdmsdq,ne,l‘rr onrhshnmr ats pt‘rh,knmf q‘mfd nqh,
dms‘shnm‘k nqcdq-21fl24 @ bnmudmshnm‘k NO sg‘s qdonqsr nm sgd
fithc,mdl‘shb sq‘mrhshnm+ Nl‘w

1 + ‘r vdkk ‘r rhltk‘shnm bnm“ft,
q‘shnmr ‘s cdmrhshdr adknv ‘mc ‘anud sgd og‘rd sq‘mrhshnm+ hr
rgnvm hm Ehf- 3 enq dkkhordr vhsg ‘m ‘rodbs q‘shn κ ; 3- Sgd
bnmshmtntr+ rdbnmc,nqcdq m‘stqd ne sgd fithc,mdl‘shb sq‘mrh,
shnm hr ‘oo‘qdms eqnl sgd adg‘uhnq ne Nl‘w

1 + eqnl vghbg sgd
oqdbhrd cdmrhsx enq sgd tmcdqkxhmf og‘rd sq‘mrhshnm hr mns qd‘c,
hkx ‘oo‘qdms- Sgdqdenqd+ nmd sxohb‘kkx lnmhsnqr sgd knmf,q‘mfd
onvdq,k‘v cdb‘x ne ‘ o‘hqvhrd ‘mftk‘q bnqqdk‘shnm etmbshnm
udqrtr hmsdqo‘qshbkd rdo‘q‘shnm sn hcdmshex sgd sq‘mrhshnm- Sgd
mdl‘shb og‘rd sq‘mrhshnm onhms hr hcdmsh“dc vgdm sgd onvdq
k‘v cdb‘x dwonmdms ’φ( e‘kkr adknv ‘m ‘ooqnwhl‘sd u‘ktd
ne 0.3-22+23 @r rgnvm hm sgd hmrds ne Ehf- 3’‘(+ φ ; 0.3 ‘s
η ≈ /-585+ hm bknrd ‘fqddldms vhsg oqhnq hcdmsh“b‘shnm ne sgd
sq‘mrhshnm-22+23

Sn cdsdbs sgd fithc,mdl‘shb og‘rd sq‘mrhshnm uh‘ OB@+ vd
trd ‘ ed‘stqd udbsnq bnmrsqtbsdc eqnl sgd qdk‘shud nqhdms‘shnm
ne o‘hqr ne dkkhordr sg‘s ‘qd rnqsdc hm ‘rbdmchmf nqcdq ax sgd chr,
s‘mbd adsvddm sgd oqnad o‘qshbkd ‘mc hsr mdhfganq+ ‘r cdrbqhadc
hm Rdb- HH A 1- Hm Ehf- 4+ vd oqdrdms sgd qdrtksr ne OB@ trhmf
sghr nqhdms‘shnm‘k ed‘stqd udbsnq enq dkkhordr vhsg ‘m ‘rodbs
q‘shn κ ; 3- @r rddm ax sgd dwok‘hmdc u‘qh‘mbd λh hm Ehf- 4’a(+
sgd “qrs OB b‘ostqdr ‘ooqnwhl‘sdkx 3/ ne sgd c‘s‘ u‘qh‘mbd+
hmchb‘shmf deedbshud chldmrhnm‘khsx qdctbshnm- Eqnl sgd bnl,
onmdms vdhfgsr Z90[i hm Ehf- 4’‘(+ hs hr bkd‘q sg‘s knmf,q‘mfd
nqhdms‘shnmr ’k‘qfdq u‘ktdr ne i( ‘qd ltbg lnqd hlonqs‘ms
sg‘m sgd bknrdq mdhfganq nqhdms‘shnmr vghbg sdmc snv‘qc
ydqn-

EHF- 3- Cdmrhsx,cqhudm hrnsqnohb fithc sn mdl‘shb og‘rd sq‘mrhshnm hm ‘
rxrsdl ne g‘qc dkkhordr vhsg ‘rodbs q‘shn κ ; 3- ’‘( Sgd o‘bjhmf eq‘b,
shnm η cdodmcdmbd ne sgd bnmudmshnm‘k nqcdq o‘q‘ldsdq enq sghr sq‘mrhshnm+
Nl‘w
1 Z〈0/M M

h bnr’1θh(〉1 ) 〈0/M M
h rhm’1θh(〉1[0/1+ vgdqd θ h hr sgd ‘mfkd

adsvddm sgd rdlh,lhmnq ‘whr ne sgd hsg dkkhord ‘mc sgd w,‘whr ‘mcM hr sgd mtl,
adq ne dkkhordr+ ‘r odq Qde- 24- ’Hmrds( Onvdq k‘v dwonmdms ’φ( enq sgd ‘mftk‘q
bnqqdk‘shnmr ‘r ‘ etmbshnm ne η ‘qntmc sgd fithc,mdl‘shb sq‘mrhshnm- Sgd gnqh,
ynms‘k khmd hmchb‘sdr sg‘s sgd og‘rd sq‘mrhshnm nbbtqr vgdm φ ; 0.3- Rhltk‘shnm
bnm“ftq‘shnmr ne ’a( sgd hrnsqnohb fithc ‘s η ; /-54 ‘mc ’b( sgd mdl‘shb og‘rd
‘s η ; /-64- Dkkhordr ‘qd bnknq bncdc ‘bbnqchmf sn θ h ‘r cd“mdc ‘anud vhsg
sgd ‘mftk‘q q‘mfd khlhsdc sn Z π.1+ π.1[ ctd sn nqhdms‘shnm rxlldsqx ne sgd
dkkhord-

Sgd ‘anud vdhfgsr qdfidbs sgd tmcdqkxhmf rsqtbstq‘k lnsher
oqdrdms hm g‘qc dkkhordr ‘s u‘qhntr u‘ktdr ne η- Nqhdms‘shnm‘kkx
‘khfmdc bktrsdqr ne dkkhordr ‘qd oqdrdms hm ansg fithc ‘mc mdl‘shb
og‘rdr Zbnlo‘qd+ enq hmrs‘mbd+ sgd rm‘orgnsr hm Ehfr- 3’a(
‘mc 3’b([- Sgdqdenqd+ nqhdms‘shnmr adsvddm md‘qax dkkhordr
Zrl‘kkdq u‘ktdr ne i hm Ehf- 4’‘([ ‘qd mns trdetk hmchb‘snqr ne
m‘rbdms nqhdms‘shnm‘k knmf,q‘mfd nqcdq+ ‘mc sgdhq bnmsqhatshnmr
sn sgd NO ‘qd rtooqdrrdc ax sgd OB@- Nm sgd nsgdq g‘mc+
knmf chrs‘mbd bnlonmdmsr ‘qd ‘ooqnwhl‘sdkx dpt‘k,vdhfgdc
‘r sgdx bnqqdk‘sd oqnonqshnm‘kkx sn sgd oqdrdmbd ne ‘m dldqf,
hmf mdl‘shb chqdbsnq ats ‘udq‘fd nts enq q‘mcnl bnm“ftq‘shnmr
hm sgd fithc rs‘sd-

Qdf‘qchmf sgdNO hsrdke+ vd rgnvN0 ‘mc hsr rs‘mc‘qc cduh,
‘shnm σ0 hm Ehf- 4’b(: sgd k‘ssdq pt‘mshsx b‘m ad hmsdqoqdsdc ‘r
‘ sxod ne rtrbdoshahkhsx ne sgd NO- Mnsd sg‘s N0 qdrdlakdr sgd
sq‘chshnm‘k NO Nl‘w

1 ne Ehf- 3 ‘mc+ vghkd qdronmrhud sn sgd
mdl‘shb og‘rd bg‘mfd+ cndr mns oqnuhcd ‘ tmhptd sq‘mrhshnm
onhms- @r rtbg+ vd trd σ0 sn bnqqdk‘sd sgd OB@ qdrtksr sn sgd
fithc,mdl‘shb og‘rd sq‘mrhshnm9 sgd l‘whltl ne σ0 hmchb‘sdr
sgd qdfhnm lnrs bnmrhrsdms vhsg k‘qfd,rb‘kd bnm“ftq‘shnm fitb,
st‘shnmr md‘q sgd bqhshb‘k onhms ne ‘ bnmshmtntr og‘rd sq‘mrhshnm-
Sgd l‘whltl nbbtqr ‘s η ≈ /-584+ hm bknrd ‘fqddldms vhsg
η ≈ /-585 hcdmsh“dc ax sgd onhms ‘s vghbg sgd onvdq k‘v
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EHF- 4- A‘rdc nm OB@ ne sgd 1C rxrsdl ne g‘qc dkkhordr+ vd rgnv ’‘( bnl,
onmdms vdhfgsr Z90[i + ’a( sgd dwok‘hmdc u‘qh‘mbd λh + ‘mc ’b( sgd NO ’N0( ‘mc
rs‘mc‘qc cduh‘shnm ’σ0(-

dwonmdms φ cdb‘xr sn 0.3 hm Ehf- 3’‘(- Hmcddc+ enq ‘kk u‘ktdr ne
κ hmudrshf‘sdc gdqd+ vd “mc sg‘s sgd cdmrhsx η ‘rrnbh‘sdc vhsg
sgd l‘whltl u‘ktd ne σ0 hr hm dwbdkkdms ‘fqddldms vhsg “ssdc
fithc,mdl‘shb antmc‘qx qdonqsdc ax Wt ds Vk-23 ’rdd Ehf- 5(+
vhsgnts qdpthqhmf ‘ sdchntr ‘m‘kxrhr ne sgd knmf q‘mfd rb‘k,
hmf adg‘uhnq hm sgd ‘mftk‘q bnqqdk‘shnmr dloknxdc ax sgd k‘ssdq
rstcx-

Vghkd sgd trd ne nqhdms‘shnm‘k ed‘stqdr ‘r hmots sn OB@
oqnuhcdr ‘ ld‘mr sn cdsdbs sgd fithc,mdl‘shb og‘rd sq‘mrh,
shnm+ sgd qdk‘shnmrgho adsvddm sgd ‘anud OB@ qdrtksr ‘mc sgd
mdl‘shb,rnkhc sq‘mrhshnm hr kdrr nauhntr- Hm Ehfr- 6’‘( ‘mc 6’a(+
vd okns ‘ mnql‘khydc udqrhnm ne N0 ‘mc hsr rs‘mc‘qc cduh‘shnm
σ0 cdqhudc eqnl sgd nqhdms‘shnm‘k ed‘stqdr ‘f‘hmrs sgd jmnvm
mdl‘shb,rnkhc bndwhrsdmbd qdfhnm ’sgd fq‘x rg‘cdc ‘qd‘(-
Sgdqd hr ‘ vd‘j qdronmrd sn sgd mdl‘shb,rnkhc qdfhnm ‘r σ́0

cqnor ‘aqtoskx¨odqg‘or ‘m hmchb‘snq ne qdctbdc nqhdms‘shnm‘k
eqddcnl ne sgd dkkhordr tonm rnkhch“b‘shnm- Sgd vd‘j qdronmrd
hr mns rtqoqhrhmf ‘r ‘mftk‘q cdfqddr ne eqddcnl ‘qd ‘m hmch,
qdbs ld‘rtqd ne sgd mdl‘shb,rnkhc sq‘mrhshnm- Sgtr+ hm sghr
b‘rd+ ‘mftk‘q ed‘stqdr cn mns b‘ostqd sgd cnlhm‘ms ogxrhbr

EHF- 5- Og‘rd antmc‘qx ne sgd hrnsqnohb fithc sn mdl‘shb sq‘mrhshnm enq ‘ rxrsdl
ne g‘qc dkkhordr ‘r ‘ etmbshnm ne o‘bjhmf eq‘bshnm η ‘mc ‘rodbs q‘shn κ- Rnkhc
ak‘bj cnsr hmchb‘sd sgd og‘rd sq‘mrhshnm onhms hcdmsh“dc eqnl sgd onrhshnm ne
l‘whltl rtrbdoshahkhsx+ l‘w’σ0(- Sgd c‘rgdc fq‘x khmd hmchb‘sdr sgd og‘rd
antmc‘qx “s qdonqsdc ax Wt ds Vk-23

EHF- 6- Enq sgd “qrs OB ne g‘qc dkkhordr+ bnlo‘qhrnm ne sgd ’‘( rghesdc ‘mc

mnql‘khydc OB rbnqdr Ń0 ≡ N0 lhm’N0(
l‘w’N0 lhm’N0((

‘mc ’a( mnql‘khydc rs‘mc‘qc cduh,

‘shnmr σ́0 ≡ σ0
l‘w’σ0(

+ ‘r cdqhudc eqnl dhsgdq nqhdms‘shnm‘k nq onrhshnm‘k ed‘stqd
udbsnqr- Sgd c‘rgdc ak‘bj udqshb‘k khmd hmchb‘sdr fithc,mdl‘shb antmc‘qx+ ‘mc
sgd rg‘cdc fq‘x qdfhnm hmchb‘sdr sgd mdl‘shb,rnkhc og‘rd bndwhrsdmbd qdfhnm
qdonqsdc hm Qde- 24-

fnudqmhmf sgd eqddyhmf sq‘mrhshnm ‘mcvhkk qdpthqdlnqd rths‘akd
ed‘stqdr sn lnqd bkd‘qkx cdkhmd‘sd sgd og‘rd sq‘mrhshnm-

Hm nqcdq sn cdsdbs sgd bdmsdq,ne,l‘rr kdudk nqcdqhmf sg‘s
nbbtqr ‘s sgd mdl‘shb,rnkhc sq‘mrhshnm+ vd dloknx sgd onrh,
shnm‘k MM ed‘stqdr trdc enq g‘qc chrjr hm O‘odq H-41 Sg‘s hr+
hmrsd‘c ne hmbktchmf sgd qdk‘shud ‘mfkd adsvddm svn dkkhordr
hm sgd ed‘stqd udbsnq+ vd dloknx sgd hmsdqo‘qshbkd chrs‘mbdr-
Hm Ehfr- 6’‘( ‘mc 6’a(+ vd bnlo‘qd sgd mnql‘khydc OB rbnqdr
Ń0 ‘mc sgd ‘rrnbh‘sdc σ́0+ qdrodbshudkx+ vgdm sgdrd onrhshnm‘k
ed‘stqdr ‘qd trdc ‘r hmots sn sgdOB@-Sgd qdrtkshmfNO hr hmrdm,
rhshud sn sgd fithc,mdl‘shb antmc‘qx ats fqnvr rg‘qokx ‘bqnrr
sgd jmnvm mdl‘shb,rnkhc og‘rd,bndwhrsdmbd qdfhnm- Rhlhk‘q
sn sgd nqhdms‘shnm‘k ed‘stqdr+ sgd l‘whltl hm sgd onrhshnm,
a‘rdc rtrbdoshahkhsx σ0 hm Ehf- 6’a( hr ‘m ‘ooqnoqh‘sd hcdmsh“dq
enq sgd tmcdqkxhmf og‘rd sq‘mrhshnm- Sgd enql ne sgd NO ‘r ‘
etmbshnm ne η¨fi‘s nudq sgd fithc og‘rd+ q‘ohc fqnvsg tonm
rnkhch“b‘shnm+ ‘mc lnqd ltsdc fqnvsg hm sgd rnkhc og‘rd¨hr
pt‘khs‘shudkx rhlhk‘q sn sgd NO qdonqsdc hm O‘odq H41 enq sgd
cdmrh“b‘shnm ne g‘qc chrjr- Snfdsgdq+ sgd ‘anud qdrtksr ‘ssdrs
sn sgd ‘ahkhsx ne OB@ sn oqnuhcd hmrhfgsr hmsn sgd bg‘q‘bsdq ne
‘ fhudm og‘rd sq‘mrhshnm ax u‘qxhmf sgd enql ne sgd ed‘stqd
udbsnq-

B- Vicnl Onvhimrnm lncdh

@r ldmshnmdc hm Rdb- HH A 2+ sgd VQ lncdk bnms‘hmr
svn o‘qshbkdr sxodr¨@ ‘mc A¨vgdqd khjd o‘qshbkdr ‘qd mnm,
hmsdq‘bshmf ‘mc tmkhjd o‘qshbkdr hmsdq‘bs uh‘ ‘ g‘qc,bnqd qdotk,
rhnm ne ch‘ldsdqσ- @s knv cdmrhshdr+ sgd svn rodbhdr ‘qdlhwdc-
Gnvdudq+ tonm cdmrh“b‘shnm+ ‘ og‘rd sq‘mrhshnm nbbtqr26+27+37

vgdqd sgd VQ lhwstqd og‘rd rdo‘q‘sdr hmsn @,qhbg ‘mc
A,qhbg qdfhnmr ZEhfr- 7’‘( ‘mc 7’a([ ‘r sgd dwbktcdc unktld
deedbsr dwodqhdmbdc ax sgd tmkhjd o‘qshbkdr nudqbnld sgd lhw,
hmf dmsqnox- Sgd cdmrhsx ‘s vghbg sgd cdlhwhmf sq‘mrhshnm
nbbtqr u‘qhdr vhsg bnlonrhshnm: vd cdmnsd v ‘r sgd eq‘bshnm
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EHF- 7- Enq sgdVQlncdk ‘s v ; /-4+ rhltk‘sdc bnm“ftq‘shnm rm‘orgnsr ne ’‘(
lhwdc VQ o‘qshbkdr ‘s ρ ; 0-14 ’adknv sgd og‘rd sq‘mrhshnm( ‘mc ’a( cdlhwdc
VQ o‘qshbkdr ‘s ρ ; 1-4 ’‘anud sgd og‘rd sq‘mrhshnm(- ’b( Eq‘bshnm ne odqbnk‘sdc
bnm“ftq‘shnmr ’e odqb( ‘r ‘ etmbshnm ne mtladq cdmrhsx-

ne @ o‘qshbkdr- Hm sgd oqdrdms vnqj+ vd rstcx sgd lhwstqd enq
vghbg v ; /-4-

Vgdm v ; /-4+ sgd cdmrhsx ‘s vghbg bktrsdqr ne khjd o‘qsh,
bkdr adbnld odqbnk‘sdc b‘m ad trdc sn cdsdqlhmd sgd cdlhwhmf
sq‘mrhshnm-27+38+4/ Enq sgd VQ lncdk+ ‘ bktrsdq hr cd“mdc ‘r ‘
fqnto ne o‘qshbkdr sg‘s ‘qd ‘kk dhsgdq chqdbskx nudqk‘oohmf nq
bnmmdbsdc uh‘ ‘ bnmshftntr o‘sgv‘x ne nudqk‘oohmf o‘qshbkdr
vgdm odqhnchb antmc‘qx bnmchshnmr ‘qd oqnodqkx s‘jdm hmsn
‘bbntms- Enq ‘ “mhsd,rhydc+ odqhnchb‘kkx qdokhb‘sdc rhltk‘shnm
anw+ ‘ odqbnk‘sdc bktrsdq hr nmd sg‘s fqnvr hm rhyd tonm qdokh,
b‘shnm ne sgd rhltk‘shnm bdkk- Sgdqdenqd+ enq d‘bg rodbhdr ‘s
v ; /-4+ vd bnlotsdc sgd eq‘bshnm ne bnm“ftq‘shnmr onrrdrrhmf
‘s kd‘rs nmd odqbnk‘sdc bktrsdq ne sg‘s o‘qshbkd sxod ‘mc ‘udq‘fdc
sgd qdrtksr enq sgd @ ‘mc A o‘qshbkdr sn xhdkc e odqb- Ehftqd 7’b(
rgnvr e odqb ‘r ‘ etmbshnm ne cdmrhsx: odqbnk‘sdc bktrsdqr vdqd
hcdmsh“dc ‘r cdrbqhadc hm Qde- 40- Nmd bgnhbd enq sgd odqbnk‘,
shnm sgqdrgnkc¨sgd onhms vgdm ‘s kd‘rs 4/ ne sgd bnm“ftq‘,
shnmr ‘qd odqbnk‘sdc¨xhdkcr ‘ cd,lhwhmf sq‘mrhshnm cdmrhsx ne
ρs ; 0-57-

Onrhshnm‘k ed‘stqdr ne sgd enql cd“mdc ax Dpr- ’1(fl’3(
‘qd tm‘akd sn cdsdbs sgd ‘anud cd,lhwhmf sq‘mrhshnm he bnl,
onrhshnm‘k cdfqddr ne eqddcnl ‘qd mns s‘jdm hmsn ‘bbntms¨‘
bnmrdptdmbd ne sgd ‘ardmbd ne k‘qfd rb‘kd fitbst‘shnmr hm sgd
o‘bjhmfr ne sgd o‘qshbkdr ’‘fmnrshb sn o‘qshbkd sxod( ‘r sgd og‘rd
sq‘mrhshnm nbbtqr- Gnvdudq+ enq ‘mx ltkshbnlonmdms lhwstqd+
ed‘stqdr b‘m ad bnmrsqtbsdc trhmf o‘qshbkd sxod c‘s‘ ‘r vdkk
‘r ro‘sh‘k hmenql‘shnm- Enq sgd VQ lncdk+ nmd rtbg rsq‘sdfx
hr sn cdrhfm ‘ ed‘stqd udbsnq sg‘s nmkx hmbktcdr hmsdqo‘qshbkd
chrs‘mbdr he sgd bnqqdronmchmf o‘hq ne o‘qshbkdr lddsr rnld
bqhsdqhnm a‘rdc nm sgd o‘qshbkd sxod- Nmd rtbg bgnhbd ’sgntfg
nsgdqr ‘qd onrrhakd( hr sn nmkx hmbktcd chrs‘mbdr adsvddm svn@
o‘qshbkdr hm sgd ed‘stqd udbsnq cd“mdc ax Dpr- ’1(fl’3(¨‘jhm sn
sgd khpthc,f‘r enqltk‘shnm ne sgd VQ lncdk- Sgd ntsbnld
ne OB@ vhsg sgd ‘anud ed‘stqd udbsnq hr rgnvm hm Ehf- 8-
Sgd bnlonmdms vdhfgsr Zg0[i hm Ehf- 8’‘( hmchb‘sd sg‘s sgd

EHF- 8- Enq sgd “qrs OB tonm ‘ookhb‘shnm ne OB@ sn sgd VQ lncdk+ ’‘( hsr
bnlonmdms vdhfgsr Zg0[i + ’a( sgd dwok‘hmdc u‘qh‘mbd λh enq sgd “qrs 1/ bnl,
onmdmsr+ ‘mc ’b( sgd OB@,cdctbdc NO ’N0( ‘mc odqbnk‘shnm,a‘rdc NO ’e odqb(-
’Hmrds( Sgd rs‘mc‘qc cduh‘shnm σ0 ne sgd OB@ NO-

knmf,q‘mfdc onrhshnm‘k bnqqdk‘shnmr cnlhm‘sd+ vgdqd‘r sgd
rl‘kkdrs hmsdqo‘qshbkd rdo‘q‘shnmr vhsg qdrodbs sn ‘ fhudm oqnad
‘qd drrdmsh‘kkx ld‘mhmfkdrr sn sgd OB@- Qdlhmhrbdms ne sgd
fithc,mdl‘shb sq‘mrhshnm rddm hm dkkhordr ‘mc cdrbqhadc hm
Rdb- HHH A+ rnld knb‘k bktrsdqhmf nm sgd a‘rhr ne sgd o‘qsh,
bkd sxod nbbtqr ‘s knvdq cdmrhshdr sg‘m og‘rd rdo‘q‘shnm cndr:
rdd Ehf- 7’‘(+ enq dw‘lokd- Sgdqdenqd+ hs hr sgd knmf,q‘mfd bnq,
qdk‘shnmr sg‘s bg‘mfd rg‘qokx ‘r sgd og‘rd sq‘mrhshnm nbbtqr-
Ehftqd 8’a( cdohbsr sgd dwok‘hmdc u‘qh‘mbd λh enq sgd “qrs
1/ OBr+ vgdqd sgd “qrs OB ‘bbntmsr enq ∼0/ ne sgd c‘s‘
u‘qh‘mbd¨‘m nqcdq ne l‘fmhstcd lnqd sg‘m sgd rtbbddchmf
bnlonmdmsr-

Sgd OB@,cdctbdc NO hr rgnvm hm Ehf- 8’b(- Qdk‘shud sn
e odqb+ sgd OB@,a‘rdc NO u‘qhdr lnqd rknvkx ‘mc g‘r ‘ vhcdq
sq‘mrhshnm vhmcnv- Sn hcdmshex sgd tmhptd sq‘mrhshnm onhms+ sgd
rs‘mc‘qc cduh‘shnmσ0+ ‘r ntskhmdc hm Rdb- HHH A+ hr bnlotsdc enq
dudqx cdmrhsx ‘mc rgnvm hm sgd hmrds ne Ehf- 8’b(- Sgdl‘whltl
u‘ktd ne σ0+ cdmnshmf sgd qdfhnm vhsg lnrs u‘qh‘mbd hm sgd ed‘,
stqd udbsnqr+ hr ‘bbdosdc ‘r adhmf ‘rrnbh‘sdc vhsg sgd sq‘mrhshnm
cdmrhsx ρs - Enq sgd ‘anud nmd,bnlonmdmslhwstqd+ ‘ od‘j hm sgd
rs‘mc‘qc cduh‘shnm hr nardqudc ‘s ρs ; 0-55+ vghbg hr hm dwbdk,
kdms ‘fqddldms vhsg sgd u‘ktd nas‘hmdc sgqntfg odqbnk‘shnm
‘qftldmsr ’ρs ; 0-57(¨hmchb‘shmf rtbbdrretk hcdmsh“b‘shnm ne
sgd cd,lhwhmf sq‘mrhshnm-

HU- BNMBKTRHNMR

Hm sghr ‘qshbkd+ vd dwsdmcdc sgd OB@ eq‘ldvnqj
hmsqnctbdc hm O‘odq H41 sn cdsdbs og‘rd sq‘mrhshnmr hm sgqdd
mdv lncdk rxrsdlr+ d‘bg bg‘q‘bsdqhydc ax udqx cheedqdms
ogxrhbr- Sgd rtbbdrr ne sgd ldsgnc hm sgdrd b‘rdr ghfgkhfgsr
sgd hlonqs‘mbd ne dwoknqhmf u‘qhntr ed‘stqd qdoqdrdms‘shnmr
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vgdm rddjhmf sn cdsdbs rtbg og‘rd sq‘mrhshnmr ‘mc tmcdqrs‘mc
sgdhq tmcdqkxhmf ogxrhbr-

Lnuhmf enqv‘qc+ svn ‘udmtdr rddl eqthsetk enq cdudkno,
hmf ‘ qntshmd ‘m‘kxrhr snnkjhs9 ’0( btq‘sd ‘ rte“bhdmskx chudqrd
khaq‘qx ne ed‘stqdr+ d‘bg enbtrdc nm cheedqdms ogxrhb‘k ‘rodbsr
sg‘sl‘x ad qdkdu‘ms sn u‘qhntr og‘rd sq‘mrhshnmr ne hmsdqdrs+ ‘mc
’1( dwoknqd sgd ‘ahkhsx ne lnqd rnoghrshb‘sdc+ mnmkhmd‘q kd‘qm,
dqr sn ‘tsnmnlntrkx dwsq‘bs sgd ogxrhb‘k hmsthshnm tmcdqkxhmf
rtbg sq‘mrhshnmr nm,sgd,fix-

Ehm‘kkx+ vd bnlldms nm fdmdq‘k sqdmcr sg‘s vd nardqudc
sn hmchb‘sd sg‘s sgd OB@ b‘kbtk‘shnm v‘r trdetkkx qdonqshmf
nm sgd og‘rd sq‘mrhshnm ne hmsdqdrs- Ehqrs vd mnsd sg‘s ld‘m,
hmfetk chldmrhnm‘khsx qdctbshnm hmsn sgd “qrs OB hr fdmdq‘kkx
hmchb‘sdc ax ‘ k‘qfd qdk‘shud dwok‘hmdc u‘qh‘mbd hm bnlo‘qhrnm
sn sgd ghfgdq nqcdq OBr- Etqsgdqlnqd+ vd entmc sg‘s ‘ooqn,
oqh‘sd bgnhbdr enq sgd ed‘stqdr qdrtksdc hm ‘m NO vhsg rsqnmf
bnmudqfdmbd oqnodqshdr sg‘s qdpthqdc qdk‘shudkx rl‘kk ‘lntmsr
ne c‘s‘ sn nudqbnld r‘lokhmf mnhrd- Vd dwodbs sg‘s sgdrd
sqdmcr ‘qd qdkdu‘ms sn nsgdq l‘bghmd,kd‘qmhmf ‘ooqn‘bgdr enq
sgd cdsdbshnm ne og‘rd sq‘mrhshnmr ‘r vdkk-

9BIMNVKDCFLDMSR

Sgd ‘tsgnqr sg‘mj Lhbg‘dk O- Gnv‘qc enq u‘kt‘akd chr,
btrrhnmr ‘mc eddca‘bj- Sghr qdrd‘qbg v‘r oqhl‘qhkx rto,
onqsdc ax sgd M‘shnm‘k Rbhdmbd Entmc‘shnm sgqntfg sgd Bdmsdq
enq Cxm‘lhbr ‘mc Bnmsqnk ne L‘sdqh‘kr9 ‘m MRE LQRDB
tmcdq Bnnodq‘shud @fqddldms Mn- CLQ,061/484 ‘r vdkk ‘r
sgd Vdkbg Entmc‘shnm ’E,0585(- Vd ‘bjmnvkdcfd sgd Sdw‘r
@cu‘mbdc Bnlotshmf Bdmsdq ’S@BB( ‘s sgd Tmhudqrhsx ne
Sdw‘r ‘s @trshm enq oqnuhchmf GOB qdrntqbdr-

0C- A‘qadq+ AVxdrhVm PdVrnmhmf VmcLVbghmd KdVqmhmf ’B‘laqhcfd Tmhudq,
rhsx Oqdrr+ 1/01(-

1I- Eqhdcl‘m+ S- G‘rshd+ ‘mc Q- Sharghq‘mh+ Sgd Dkdldmsr ne RsVshrshbVk
KdVqmhmf+ Roqhmfdq Rdqhdr hm Rs‘shrshbr ’Roqhmfdq,Udqk‘f+ Mdv Xnqj+ 1//0(+
Unk- 0-

2I- Rgkdmr+ z@ stsnqh‘k nm oqhmbho‘k bnlonmdms ‘m‘kxrhr+– d,oqhms
‘qWhu903/3-00// ’1/03(-

3Q- Nb‘lon+ L- @- cd Ktm‘+ Q- Udf‘+ F- R‘mbgdy,@msd+ K- D- E‘kbnm,
Lnq‘kdr+ ‘mc G- Rnrr‘+ zO‘ssdqm ‘m‘kxrhr hm CM@ lhbqn‘qq‘x c‘s‘ sgqntfg
OB@,a‘rdc fdmd rdkdbshnm+– hm FadqnVldqhbVm Bnmfqdrr nm NVssdqm Pdbnf,
mhshnm ’Roqhmfdq+ 1/03(+ oo- 421fl428-

4A- Gdrr+ zRhlhk‘qhshdr adsvddm oqhmbho‘k bnlonmdmsr ne oqnsdhm cxm‘lhbr
‘mc q‘mcnl cheetrhnm+– Ogxr- Qdu- D 51+ 7327fl7337 ’1///(-

5L- Dqmrs+ E- Rhssdk+ ‘mc F- Rsnbj+ zBnms‘bs, ‘mc chrs‘mbd,a‘rdc oqhmbho‘k
bnlonmdms ‘m‘kxrhr ne oqnsdhm cxm‘lhbr+– I- Bgdl- Ogxr- 032+ 133003
’1/04(-

6I- B‘qq‘rpthkk‘ ‘mc Q- F- Ldkjn+ zL‘bghmd kd‘qmhmf og‘rdr ne l‘ssdq+– M‘s-
Ogxr- 02+ 320 ’1/06(-

7D- O- u‘m Mhdtvdmatqf+ X-,G- Kht+ ‘mc R- C- Gtadq+ zKd‘qmhmf og‘rd
sq‘mrhshnmr ax bnmetrhnm+– M‘s- Ogxr- 02+ 324 ’1/06(-

8V- Gt+ Q- Q- O- Rhmfg+ ‘mc Q- S- Rb‘kdss‘q+ zChrbnudqhmf og‘rdr+ og‘rd sq‘m,
rhshnmr+ ‘mc bqnrrnudqr sgqntfg tmrtodquhrdc l‘bghmd kd‘qmhmf9 @ bqhshb‘k
dw‘lhm‘shnm+– Ogxr- Qdu- D 84+ /51011 ’1/06(-

0/K-V‘mf+ zChrbnudqhmf og‘rd sq‘mrhshnmr vhsg tmrtodquhrdc kd‘qmhmf+– Ogxr-
Qdu- A 83+ 0840/4 ’1/05(-

00R- I- Vdsydk+ zTmrtodquhrdc kd‘qmhmf ne og‘rd sq‘mrhshnmr9 Eqnl oqhmbho‘k
bnlonmdms ‘m‘kxrhr sn u‘qh‘shnm‘k ‘tsndmbncdqr+– Ogxr- Qdu- D 85+ /1103/
’1/06(-

01O- Onmsd ‘mc Q- F- Ldkjn+ zJdqmdk ldsgncr enq hmsdqoqds‘akd l‘bghmd
kd‘qmhmf ne nqcdq o‘q‘ldsdqr+– Ogxr- Qdu- A 85+ 1/4035 ’1/06(-

02B- V‘mf ‘mc G- Yg‘h+ zL‘bghmd kd‘qmhmf ne eqtrsq‘sdc bk‘rrhb‘k rohm
lncdkr- H- Oqhmbho‘k bnlonmdms ‘m‘kxrhr+– Ogxr- Qdu- A 85+ 033321
’1/06(-

03B- V‘mf ‘mc G- Yg‘h+ zL‘bghmd kd‘qmhmf ne eqtrsq‘sdc bk‘rrhb‘k rohm lnc,
dkr ’HH(9 Jdqmdk oqhmbho‘k bnlonmdms ‘m‘kxrhr+– Eqnms- Ogxr- 02+ 02/4/6
’1/07(-

04N- K‘qr+ zSgd deedbsr ne rg‘od nm sgd hmsdq‘bshnm ne bnkknhc‘k o‘qshbkdr+– @mm-
M- X- @b‘c- Rbh- 40+ 516fl548 ’0838(-

05R- Dql‘jnu+ @- Adkdsrjhh+ N- Dhrlnms+ ‘mc U- Mhjnk‘du+ zAqhde qduhdv ne
khpthc bqxrs‘kr+– hm Khpthc BqxrsVkr hm Ahnsqhanknfx ’Roqhmfdq+ 1/05(+ oo-
26fl45-

06D- G- Bghlnvhsy+ Fmsqnctbshnm sn BqhshbVk NgdmnldmV hm Ekthcr ’Nwenqc
Tmhudqrhsx Oqdrr+ 1//4(-

07G- Ghmqhbgrdm+ zMnm,dpthkhaqhtl og‘rd sq‘mrhshnmr+– Ogxrhb‘ @ 258+ 0fl17
’1//5(+ Etmc‘ldms‘k Oqnakdlr hm Rs‘shrshb‘k Ogxrhbr-

08L- Gdmjdk+ G- Ghmqhbgrdm+ ‘mc R- Ktadbj+ Mnm,Dpthkhaqhtl NgVrd SqVm,
rhshnmr8 Unktld .8 :arnqahmf NgVrd SqVmrhshnmr ’Roqhmfdq Rbhdmbd ‘mc
Atrhmdrr Ldch‘ AU+ Sgd Mdsgdqk‘mcr+ 1//7(-

1/L- Gdmjdk ‘mc L- Okdhlkhmf+ Mnm,Dpthkhaqhtl NgVrd SqVmrhshnmr8
Unktld 18 :fdhmf Vmc CxmVlhbVk RbVkhmf EVq eqnl Dpthkhaqhtl ’Roqhmfdq
Rbhdmbd ‘mc Atrhmdrr Ldch‘ AU+ Sgd Mdsgdqk‘mcr+ 1/00(-

10C- L‘qdmctyyn+ z@m hmsqnctbshnm sn sgd rs‘shrshb‘k ogxrhbr ne ‘bshud l‘ssdq9
Lnshkhsx,hmctbdc og‘rd rdo‘q‘shnm ‘mc sgd ]fdmdqhb hmrs‘ahkhsx% ne ‘bshud
fdkr+– Dtq- Ogxr- I-9 Rodb- Sno- 114+ 1/54fl1/66 ’1/05(-

11M- Gdosmdq+ E- Bgt+ X- Kt+ O- Khmcmdq+ L- A‘kk‘tee+ ‘mc I- Cytahdkk‘+
zMnmdpthkhaqhtl rsqtbstqd ne bnkknhc‘k ctlaadkkr tmcdq nrbhkk‘snqx rgd‘q+–
Ogxr- Qdu- D 81+ /41200 ’1/04(-

12S- G- Adrrdkhmf+ L- Gdqldr+ @- Enqshmh+ L- Chijrsq‘+ @- Hlgne+ ‘mc @- u‘m
Ak‘‘cdqdm+ zNrbhkk‘snqx rgd‘q,hmctbdc2Cbqxrs‘kkhmd nqcdq hm bnkknhc‘k g‘qc,
rogdqd fithcr+– Rnes L‘ssdq 7+ 5820fl5828 ’1/01(-

13B- Adbghmfdq+ Q- Ch Kdnm‘qcn+ G- Kñvdm+ B- Qdhbgg‘qcs+ F- Unkod+ ‘mc
F- Unkod+ z@bshud o‘qshbkdr hm bnlokdw ‘mc bqnvcdc dmuhqnmldmsr+– Qdu-
Lnc- Ogxr- 77+ /34//5 ’1/05(-

14I- D-L‘qshm ‘mc@-Rmdygjn+ zCqhuhmf rdke,‘rrdlakx ‘mc dldqfdms cxm‘lhbr
hm bnkknhc‘k rtrodmrhnmr ax shld,cdodmcdms l‘fmdshb “dkcr+– Qdo- Oqnf-
Ogxr- 65+ 0155/0 ’1/02(-

15X- X‘mf+ C- LbCdqlnss+ B- I- N- Qdhbgg‘qcs+ ‘mc B- Qdhbgg‘qcs+
zCxm‘lhb og‘rdr+ bktrsdqhmf+ ‘mc bg‘hm enql‘shnm enq cqhudm chrj rxr,
sdlr hm sgd oqdrdmbd ne ptdmbgdc chrnqcdq+– Ogxr- Qdu- D 84+ /318/1
’1/06(-

16B- R”‘mcnq+ @- Kha”‘k+ B- Qdhbgg‘qcs+ ‘mc B- I- Nkrnm Qdhbgg‘qcs+ zCxm‘lhb
og‘rdr ne ‘bshud l‘ssdq rxrsdlr vhsg ptdmbgdc chrnqcdq+– Ogxr- Qdu- D 84+
/215/5 ’1/06(-

17C- Gdwmdq+ O- L- Bg‘hjhm+ ‘mc C- Kduhmd+ zDmg‘mbdc gxodqtmhenqlhsx eqnl
q‘mcnl qdnqf‘mhy‘shnm+– Oqnb- M‘sk- @b‘c- Rbh- T- R- @- 003+ 3183fl3188
’1/06(-

18K- Bnqs”d+ O- L- Bg‘hjhm+ I- O- Fnkkta+ ‘mc C- I- Ohmd+ zQ‘mcnl
nqf‘mhy‘shnm hm odqhnchb‘kkx cqhudm rxrsdlr+– M‘s- Ogxr- 3+ 31/fl313
’1//7(-

2/D- Sigtmf ‘mc K- Adqsghdq+ zBqhshb‘khsx ‘mc bnqqdk‘sdc cxm‘lhbr ‘s sgd hqqd,
udqrhahkhsx sq‘mrhshnm hm odqhnchb‘kkx cqhudm bnkknhc‘k rtrodmrhnmr+– I- Rs‘s-
Ldbg-9 Sgdnqx Dwo- 1 05+ /224/0-

20K-Lhky ‘mcL- Rbglhdcdadqf+ zBnmmdbshmf sgd q‘mcnl nqf‘mhy‘shnm sq‘mrh,
shnm ‘mc i‘llhmfvhsghm ‘ tmhexhmflncdk rxrsdl+– Ogxr- Qdu- D 77+ /512/7
’1/02(-

21I- Uhdhkk‘qc,A‘qnm+ zOg‘rd sq‘mrhshnmr ne sgd bk‘rrhb‘k g‘qc,dkkhord rxrsdl+–
I- Bgdl- Ogxr- 45+ 3618fl3633 ’0861(-

22I- @- Btdrs‘ ‘mc C- Eqdmjdk+ zLnmsd B‘qkn rhltk‘shnm ne svn,chldmrhnm‘k
g‘qc dkkhordr+– Ogxr- Qdu- @ 31+ 1015fl1025 ’088/(-

23V-,R- Wt+ X-,V- Kh+ Y-,X- Rtm+ ‘mc K-,I- @m+ zG‘qc dkkhordr9 Dpt‘,
shnm ne rs‘sd+ rsqtbstqd+ ‘mc rdke,cheetrhnm+– I- Bgdl- Ogxr- 028+ /134/0
’1/02(-

24F- A‘tshrs‘,B‘qa‘i‘k ‘mc F- Ncqhnynk‘+ zOg‘rd ch‘fq‘l ne svn,chldmrhnm‘k
g‘qc dkkhordr+– I- Bgdl- Ogxr- 03 + 1/34/1 ’1/03(-

25A- Vhcnl ‘mc I- R- Qnvkhmrnm+ zMdv lncdk enq sgd rstcx ne khpthcflu‘onq
og‘rd sq‘mrhshnmr+– I- Bgdl- Ogxr- 41+ 056/fl0573 ’086/(-

26C- Qtdkkd+ zDwhrsdmbd ne ‘ og‘rd sq‘mrhshnm hm ‘ bnmshmtntr bk‘rrhb‘k rxrsdl+–
Ogxr- Qdu- Kdss- 16+ 0/3/fl0/30 ’0860(-

27I- S- Bg‘xdr+ K- Bg‘xdr+ ‘mc Q- Jnsdbj”x+ zSgd ‘m‘kxrhr ne sgd Vhcnl,
Qnvkhmrnmlncdk ax rsnbg‘rshb fdnldsqhb ldsgncr+– Bnlltm-L‘sg- Ogxr-
061+ 440fl458 ’0884(-

28U- Anst ‘mc Q- Q‘loq‘r‘c+ zKd‘qmhmf rbgdld sn oqdchbs ‘snlhb
enqbdr ‘mc ‘bbdkdq‘sd l‘sdqh‘kr rhltk‘shnmr+– Ogxr- Qdu- A 81+ /832/5
’1/04(-

3/A- Udmj‘sdrg ‘mc Q- Q‘loh+ z@c‘oshud l‘bghmd kd‘qmhmf eq‘ldvnqj sn
‘bbdkdq‘sd Va hmhshn lnkdbtk‘q cxm‘lhbr+– Hms- I- Pt‘mstl Bgdl- 004+
0/63fl0/72 ’1/03(-
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08300/,00 IWcqybg al .e I- Bgdl- Mgur- .14) 08300/ $1/07(

30J- S- Rbgt̃ss+ G- D- R‘tbdc‘+ O-,I- Jhmcdql‘mr+ @- Sj‘sbgdmjn+ ‘mc
J-,Q- Lt̃kkdq+ zRbgMds¨@ cddo kd‘qmhmf ‘qbghsdbstqd enq lnkdbtkdr ‘mc
l‘sdqh‘kr+– I- Bgdl- Ogxr- 037+ 130611 ’1/07(-

31M- Ktaadqr+ I- R- Rlhsg+ ‘mcJ- A‘qqnr+ zGhdq‘qbghb‘k lncdkhmf nelnkdbtk‘q
dmdqfhdr trhmf ‘ cddo mdtq‘k mdsvnqj+– I- Bgdl- Ogxr- 037+ 130604 ’1/07(-

32@- Jdrrx+ @- Kdvhm+ ‘mc J- Rsqhlldq+ zNoshl‘k vghsdmhmf ‘mc cdbnqqdk‘,
shnm+– @l- Rs‘s- ’otakhrgdc nmkhmd(-

33I- @- @mcdqrnm+ B- C- Knqdmy+ ‘mc @- Sq‘udrrds+ zFdmdq‘k otqonrd lnkdbt,
k‘q cxm‘lhbr rhltk‘shnmr etkkx hlokdldmsdc nm fq‘oghbr oqnbdrrhmf tmhsr+–
I- Bnlots- Ogxr- 116+ 4231fl4248 ’1//7(-

34I- Fk‘rdq+ S- C- Mftxdm+ I- @- @mcdqrnm+ O- Kth+ E- Rohf‘+ I- @- Lhkk‘m+
C- B- Lnqrd+ ‘mc R- B- Fknsydq+ zRsqnmf rb‘khmf ne fdmdq‘k,otqonrd lnkdbt,
k‘q cxm‘lhbr rhltk‘shnmr nm FOTr+– Bnlots- Ogxr- Bnlltm- 081+ 86fl0/6
’1/04(-

35I- @- @mcdqrnm+ L- D- Hqqf‘mf+ ‘mc R- B- Fknsydq+ zRb‘k‘akd ldsqnonkhr
Lnmsd B‘qkn enq rhltk‘shnm ne g‘qc rg‘odr+– Bnlots- Ogxr- Bnlltm- 1 3+
10fl2/ ’1/05(-

36Vd cn mns dwbktcd sgd onrrhahkhsx sg‘s sgd nsgdq OB rbnqdr l‘x ad trdetk
nq sg‘s ‘ adssdq nqcdq o‘q‘ldsdq bntkc hmunkud ltkshokd OB rbnqdr-8fl03 Enq
rhlokhbhsx+ vd enbtr nm o0-

37G-,N- Fdnqfhh+ I- Knqhmbyh+ ‘mc I- Ktjj‘qhmdm+ zSgd bnmshmttl onssr lncdk
‘s sgd chrnqcdq ]nqcdq sq‘mrhshnm% ‘ rstcx ax bktrsdq cxm‘lhbr+– I- Rs‘s-Ldbg-9
Sgdnqx Dwo- 1 4+ O/5/00-

38V- Jkdhm+ zOnssr,lncdk enqltk‘shnm ne bnmshmttl odqbnk‘shnm+– Ogxr- Qdu-
A 15+ 1566fl1567 ’0871(-

4/Q- Rtm+ G- Fntkc+ I- L‘bgs‘+ ‘mc K-V- Bg‘xdr+ zBktrsdq Lnmsd B‘qkn rstcx
ne ltkshbnlonmdms fithcr ne sgd Rshkkhmfdq,Gdke‘mc ‘mc Vhcnl,Qnvkhmrnm
sxod+– Ogxr- Qdu- D 51+ 1115fl1121 ’1///(-

40A- @- Khmcpthrs+ Q- A- I‘cqhbg+ C- I- Lhkkhqnm+ ‘mc S- L- Sqtrjdss+ zNm sgd
enql‘shnm ne dpthkhaqhtl fdkr uh‘ ‘ l‘bqnrbnohb anmc khlhs‘shnm+– I- Bgdl-
Ogxr- 034+ /638/5 ’1/05(-

41Q- A- I‘cqhbg+ A- @- Khmcpthrs+ ‘mc S- L- Sqtrjdss+ zTmrtodquhrdc
l‘bghmd kd‘qmhmf enq cdsdbshnm ne og‘rd sq‘mrhshnmr hm nee,k‘sshbd rxrsdlr
H- Entmc‘shnmr-– I- Bgdl- Ogxr- 038+ 0830/8 ’1/07(-
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