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:ARSP:BS9 Bgnkhmd ]lhmn ]bhc hnmhb khpthcr ’B@@HKr( oqnuhcd
] fqddmdq ]ksdqm]shud sn bk]rrhb]k hnmhb khpthcr+ rtbg ]r sgd nmdr a]rdc
nm hlhc]ynkhtl b]shnmr+ rhmbd sgdx b]m ad nas]hmdc eqnl m]stq]k
rntqbdr vhsg k]qfdq ahncdfq]c]ahkhsx- Fhudm sg]s lnrs hmctrsqh]k
dwsq]bshnmr ]qd odqenqldc hm dhsgdq ]ptdntr nq ]kbngnkhb ldch]+ sgd
sgdqlnogxrhb]k bg]q]bsdqhy]shnm ne ahm]qx lhwstqdr bnms]hmhmf sgdrd
rnkudmsr hr udqx hlonqs]ms enq oqnbdrr cdrhfm- Hm sghr vnqj+ sgd
hmfitdmbdr ne sgd lnkd eq]bshnm ne hnmhb khpthc ]mc ne sdlodq]stqd nm
sgd sgdqlnogxrhb]k oqnodqshdr ne ahm]qx lhwstqdr bnms]hmhmf v]sdq+
dsg]mnk+ nq oqno]m,0,nk ]mc bgnkhmhtl K,]k]mhm]sd ’ZBg[Z@k][(+ ]
vdkk,jmnvm B@@HK+ vdqd rstchdc- Cxm]lhb uhrbnrhsx+ rgd]q rsqdrr+
snqptd ’S < 177-04 − 2/7-04 J(+ dkdbsqhb]k bnmctbshuhsx ’S <
187-04 J(+ ]mc cdmrhsx ’S < 182-04+ 187-04+ 2/2-04 J( vdqd ld]rtqdc ]s /-0 LO]+ ]mc sgd bnqqdronmchmf dwbdrr unktldr vdqd
b]kbtk]sdc ]mc ssdc sn ] Qdckhbg−Jhrsdq ’QJ( dpt]shnm- Lnqdnudq+ sgd dódbs ne sdlodq]stqd nm cdmrhsx ’S < 177-04 − 212-04 J(+
cxm]lhb uhrbnrhsx ’S < 177-04 − 212-04 J(+ ]mc qdeq]bshud hmcdw ’S < 177-04 − 232-04 J( ne sgd rxmsgdrhydc ZBg[Z@k][ v]r ]krn
du]kt]sdc ]mc bnlo]qdc vhsg khsdq]stqd- Cxm]lhb uhrbnrhshdr ne sgd otqd bnlonmdmsr vdqd cdsdqlhmdc ]mc ssdc trhmf sgd Unfdk−
Etkbgdq−S]ll]mm−Gdrrd ’UESG( dpt]shnm-

0- HMSPNCTBSHNM
Hnmhb khpthcr ’HKr( nq lnksdm r]ksr g]ud addm hmbqd]rhmfkx
rstchdc enq ]ookhb]shnm hm rdo]q]shnm oqnbdrrdr hm sgd k]rs svn
cdb]cdr ctd sn sgdhq ghfg gd]s b]o]bhshdr+ ghfg sgdql]k rs]ahkhsx+
knv unk]shkhshdr+ ]mc mnmfi]ll]ahkhsx-0 Lnqdnudq+ HKr ]qd khpthc
nudq ] vhcd q]mfd ne sdlodq]stqd+0+1 vghbg l]jdr sgdl lnqd
udqr]shkd sg]m nsgdq rnkudmsr+ rtbg ]r cddo dtsdbshb rnkudmsr
’CDRr(- Sgd lnrs oqdonmcdq]ms dw]lokdr ne rtbbdrretk
]ookhb]shnmr ne HKr ]qd sgd qdlnu]k ne og]ql]bdtshb]kr eqnl
v]rsdv]sdq2+3 ]mc sgd dkhlhm]shnm ne gd]ux lds]kr eqnl
bnms]lhm]sdc cdaqhr-4+5 Etqsgdqlnqd+ fhudm sgdhq fdmdq]kkx
ghfg bnmctbshuhsx ]mc cdmrhsx+ sghr bk]rr ne dkdbsqnkxsdr hr ]krn
dwodbsdc sn ok]x ] chrshmfthrgdc qnkd hm sgd cdudknoldms ne
sdbgmnknfhdr rtbg ]r a]ssdqhdr ]mc ognsndkdbsqhb]k bdkkr-0+6+7

Hm sgd og]ql]bdtshb]k hmctrsqx+ ] udqx ]bshud rd]qbg enq mdv
rnktshnmr hr s]jhmf ok]bd sn qdunktshnmhyd sgd dwhrshmf ldchbhmdr
]mc og]ql]bdtshb]k enqltk]shnmr ]mc sn bqd]sd mdv ]mc lnqd
dódbshud sqd]sldmsr- @bshud og]ql]bdtshb]k hmfqdchdms ’@OH(,
a]rdc hnmhb khpthcr ’@OH,HKr( oqdrdms ]m dwbhshmf mdv o]q]chfl
enq sgd enqltk]shnm ne onnqkx v]sdq,rnktakd cqtfr rhmbd sgdx
b]m ad trdc sn ldch]sd sgd qdkd]rd ne @OHr hm qdronmrd sn
dwsdqm]k rshltkh+ hmbqd]rd ahn]u]hk]ahkhsx+ ]mc ]ccqdrr onkx,
lnqoghrl hrrtdr+ s]jhmf ]cu]ms]fd ne sgdhq stm]ahkhsx ]mc vdkk,
cdmdc bnmsqnkkdc qdkd]rd-8−00 Gnvdudq+ sgd @OH,HK rsq]sdfx
oqdrdmsr rdudq]k bg]kkdmfdr vghbg cdl]mc cddo qdrd]qbg adenqd
hs b]m ad ] uh]akd ]ooqn]bg sn enqltk]sd @OHr vhsg onnq
]ptdntr rnktahkhsx ]mc qdok]bd nsgdq lnqd l]stqd sdbgmhptdr

rtbg ]r r]ks enql]shnm+ rnkhc chrodqrhnm+ m]mnrtrodmrhnmr+ ]mc
lhbdkk]q rxrsdlr-00 Hnmhb khpthcr ]qd fdmdq]kkx chfbtks l]sdqh]kr
sn vnqj vhsg ]r sgdx fdmdq]kkx dwhrs ]s qnnl sdlodq]stqd ]mc
oqdrrtqd ]r uhrbntr nhkr+ l]jhmf g]mckhmf+ oqnbdrrhmf+ ]mc
enqltk]shnm enq chódqdms rnkhc ]ookhb]shnmr udqx oqnakdl]shb-01

Sn ]kkduh]sd sghr+ hs g]r addm rgnvm sg]s @OH,HKr b]m ad
bnlahmdc vhsg nsgdq l]sdqh]kr rtbg ]r hnmnfdkr nq ldrnonqntr
rhkhb]8 nq hllnahkhydc uh] lhbqndmb]ortk]shnm+ enqlhmf
b]ortkdr vhsg rl]kk rhyd ats u]rs sns]k hmsdqe]bh]k ]qd]-02

Gdmbd+ lhbqndmb]ortk]shnm ne hnmhb khpthcr g]r addm cdrbqhadc
sn ad ]m drrdmsh]k rsdo hm sgd oqnctbshnm ne+ enq dw]lokd+
cdkhudqx udghbkdr enq bgdlhb]k bnlontmcr00+01+03+04 ]mc ne rdke,
ktaqhb]shmf bn]shmfr-05 Mdudqsgdkdrr+ vgdm lhbqndmb]ortk]shnm
hr mns onrrhakd+ sgd ]ookhb]shnm ne sgdrd rnkudmsr hm oqnbdrrdr ]s
hmctrsqh]k rb]kd ]mc hm rdo]q]shnmr hmunkuhmf k]ahkd rodbhdr rtbg
]r oqnsdhmr ]mc ]mshnwhc]msr hr rdudqdkx g]lodqdc l]hmkx ax
sgdhq ghfg cdmrhsx ]mc rhfmhb]ms snwhbhsx- @krn+ sgd ghfg bnrs
]mc onnq ahncdfq]c]ahkhsx ne lnrs hnmhb khpthcr bqd]sdc sgd
mddc enq fqddmdq oqnbdrrt]k ]ksdqm]shudr-06
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Sn lhshf]sd rnld ne sgdrd hrrtdr+ sgd bgnkhmd ]lhmn ]bhc
hnmhb khpthcr ’B@@HKr nq Bg@@,HKr(+ h-d-+ hnmhb khpthcr a]rdc
nm ]lhmn ]bhcr ]mc bgnkhmd ’drrdmsh]k mtsqhdms(+ vdqd
cdudknodc- B@@HKr+ qrs rxmsgdrhydc ax Lnqhdk ds Zj-+07

bnlahmd ] pt]sdqm]qx ]lhmd ]r b]shnm ’bgnkhmd( vhsg sgd
b]qanwxkhb etmbshnm]k fqnto ne ]lhmn ]bhcr ]mc oqdrdms knvdq
snwhbhsx ]mc ghfgdq ahnbnlo]shahkhsx bnlo]qdc sn sgd bk]rrhb]k
hnmhb khpthcr+ rtbg ]r sgd nmdr a]rdc nm hlhc]ynkhtl+
oxqqnkhchmhtl+ ]mc oxqhchmhtl b]shnmr-08−10 Lnqdnudq+
B@@HKr b]m ad oqnctbdc hm ] qdk]shudkx bgd]o e]rghnm ]mc
s]jhmf ]cu]ms]fd ne m]stq]k ]mc d]rhkx ]u]hk]akd qdrntqbdr+ fhudm
sg]s bgnkhmd hr ] A,bnlokdw mtsqhdms ]mc sg]s ]lhmn ]bhcr ]qd
sgd athkchmf aknbjr ne oqnsdhmr+ cdbqd]rhmf sgd dmuhqnmldms]k
hlo]bs ne rnkudms rxmsgdrhr-06+07 Rhlhk]qkx sn @OH,HKr+ B@@HKr
g]ud ]krn addm trdc sn hmbqd]rd sgd rnktahkhsx ne onnqkx v]sdq,
rnktakd cqtfr rtbg ]r k]lnsqhfhmd+11 hloqnuhmf sgd cdrhfm ne
bqxrs]kkhy]shnm oqnbdrrdr ]mc ]kknvhmf sgd u]khc]shnm ne
sgdqlncxm]lhb lncdkr-12 Etqsgdqlnqd+ B@@HKr g]ud addm
dódbshudkx ]ookhdc hm sgd o]qshshnm ne ahnlnkdbtkdr+ rtbg ]r
]lhmn ]bhcr+08 oqnsdhmr+13 ]mshnwhc]msr+14+15 ]mc ohfldmsr+16 hm
ahnl]rr u]knqhy]shnm+10+17 ]mc hm b]qanm chnwhcd b]ostqd10+18

]mc ]qd bnmrhcdqdc ntsrs]mchmf ahnbnlo]shakd ldch] enq
ahnb]s]kxshb ]ookhb]shnmr-2/

Hm sghr vnqj+ sgd fn]k v]r sn ]rrdrr sgd hmfitdmbdr ne sgd
lnkd eq]bshnm ne hnmhb khpthc ]mc ne sdlodq]stqd nm sgd
sgdqlnogxrhb]k oqnodqshdr ne ahm]qx lhwstqdr bnms]hmhmf v]sdq+
dsg]mnk nq oqno]m,0,nk ]mc bgnkhmhtl K,]k]mhm]sd ’ZBg[Z@k][(+
] vdkk,jmnvm B@@HK- Sgdqdenqd+ cxm]lhb uhrbnrhsx+ rgd]q
rsqdrr+ snqptd ’S < 177-04 − 2/7-04 J(+ dkdbsqhb]k bnmctbshuhsx
’S < 187-04 J(+ ]mc cdmrhsx ’S < 182-04+ 187-04+ 2/2-04 J( ne
sgd ahm]qx lhwstqdr vdqd ld]rtqdc ]s /-0 LO]+ ]mc sgd
bnqqdronmchmf dwbdrr unktldr vdqd b]kbtk]sdc- Lnqdnudq+ sgd
dódbs ne sdlodq]stqd nm cdmrhsx ’S < 177-04 − 212-04 J(+
cxm]lhb uhrbnrhsx ’S < 177-04 − 212-04 J(+ ]mc qdeq]bshud
hmcdw ’S < 177-04 − 232-04 J( ne otqd ZBg[Z@k][+ ]s /-0 LO]+
vdqd ]krn cdkudc hmsn- Ehm]kkx+ sgd cdfqdd ne chrrnbh]shnm ’nq
hnmhbhsx( ne sgd otqd B@@HK v]r drshl]sdc trhmf sgd V]kcdm
okns ldsgncnknfx-

1- DWODPHLDMS:K RDBSHNM
1-0- L]sdqh]jr- Sgd khrs ne bgdlhb]kr ]mc sgdhq qdrodbshud

rtookxhmf bnlo]mhdr+ otqhshdr+ Bgdlhb]k @arsq]bsr Rdquhbd
’B@R( mtladqr+ ]mc ]aaqduh]shnmr ]qd hm S]akd 0- Mn
]cchshnm]k otqhb]shnm rsdor mnq oqdsqd]sldmsr vdqd b]qqhdc
nts enq sgd bnlldqbh]k bgdlhb]k rodbhdr- Cdmrhsx+ qdeq]bshud
hmcdw+ ]mc cxm]lhb uhrbnrhsx ne otqd v]sdq+ dsg]mnk+ ]mc
oqno]m,0,nk vdqd bnlo]qdc vhsg c]s] eqnl sgd khsdq]stqd+20−27

]r b]m ad rddm hm Ehftqdr R0−R2-

1-1- Dptholdms ]mc Oqnbdctqdr- Sgd ahm]qx lhwstqdr ne
bgnkhmhtl K,]k]mhm]sd ’ZBg[Z@k][( vhsg v]sdq+ dsg]mnk+ nq
oqno]m,0,nk vdqd oqdo]qdc ax vdhfghmf sgd bnmrshstdms
bnlonmdmsr hm ]m @C@L @@@ 14/K a]k]mbd vhsg rs]mc]qc
ld]rtqdldms tmbdqs]hmsx ne 0 · 0/−3 f ]mc uhfnqntrkx rshqqhmf
enq 2/ lhm- Sn lhmhlhyd rnkudms du]onq]shnm ]mc sn ]unhc
lnhrstqd b]ostqd ax sgd hnmhb khpthc+ ]kk r]lokdr vdqd oqdo]qdc
hm rsnoodqdc uh]kr hlldch]sdkx oqhnq sn sgd dwodqhldms]k
ld]rtqdldmsr- Sgdm+ khpthc cdmrhshdr ’ρ( vdqd ]rrdrrdc vhsg
]m @msnm O]]q CR@,34// L chfhs]k uhaq]shmf stad cdmrhldsdq
vhsg rs]mc]qc ld]rtqdldms tmbdqs]hmshdr ne 4 · 0/−4 f±bl−2

]mc /-/0 J- Sgd dptholdms v]r b]khaq]sdc vhsg Lhkkhonqd
pt]khsx v]sdq ]mc ]hq ]bbnqchmf sn sgd sdbgmhb]k l]mt]k-
Dkdbsqhb]k bnmctbshuhshdr ’κ( vdqd ld]rtqdc vhsg ] Lhbqn,
oqnbdrrnq bnmctbshuhsx ldsdq DCS QD276SW vhsg qdk]shud
ld]rtqdldms tmbdqs]hmshdr ne /-/0+ vghkd cxm]lhb uhrbnrhshdr
’η( vdqd du]kt]sdc vhsg ]m @msnm O]]q LBQ81 qgdnldsdq
vhsg ] bnmd−ok]sd fdnldsqx ’ok]sd ch]ldsdq ne 14 ll+ bnmd
]mfkd ne 0*+ ]mc ld]rtqhmf f]o ne /-4 ll( ]mc qdk]shud
ld]rtqdldms tmbdqs]hmsx ne /-13- Lnqdnudq+ qdeq]bshud hmchbdr
’mC( vdqd cdsdqlhmdc vhsg ]m @AAD qdeq]bsnldsdq−Noshb
Huxldm vhsg rs]mc]qc ld]rtqdldms tmbdqs]hmshdr ne /-///1
]mc /-/0 J+ vghkd ]m tksq]uhnkds−uhrhakd ’TU−uhr( Sgdqln
Rbhdmshb U]qhnrj]m Ek]rg rodbsqnognsnldsdq vhsg rs]mc]qc
ld]rtqdldms tmbdqs]hmsx ne 0 · 0/−3 v]r trdc sn pt]mshex
TU−uhr ]arnqa]mbd- Ehm]kkx+ ] Ldsskdq Snkdcn B1/ Bntkn,
ldsqhb J]qk Ehrgdq shsq]snq+ vhsg ] rs]mc]qc ld]rtqdldms
tmbdqs]hmsx ne 4 ool+ v]r trdc sn drshl]sd v]sdq bnmsdms ]mc ]
OdqjhmDkldq Rodbsqtl Svn ES,HQ+ vhsg qdk]shud ld]rtqdldms
tmbdqs]hmsx ne /-///0+ v]r ]ookhdc sn cdsdqlhmd sgd hmeq]qdc
’HQ( sq]mrlhss]mbd rodbsqtl-
1-2- Rxmsgdrhr ne XBg[X:j][- Hm sgd rxmsgdrhr ne bgnkhmhtl

K,]k]mhm]sd ’ZBg[Z@k][(+ sgd ]lhmn ]bhc ’K,]k]mhmd( v]r
chrrnkudc hm 4// lK ne dsg]mnk ’BG2BG1NG( vhsg ]m dwbdrr
ne ons]rrhtl gxcqnwhcd ’JNG( sn bqd]sd sgd ons]rrhtl r]ks ne
sgd ]lhmn ]bhc+ s]jhmf hmrohq]shnm eqnl nsgdq vnqjr-07+15 Sghr
lhwstqd+ vhsg ]ooqnwhl]sd l]rr odqbdms]fdr ne 14 � ne ]lhmn
]bhc ]mc 04 � ne r]ks+ v]r rshqqdc enq 2 g ]s 2/7-04 J ]mc /-0
LO] hm ]m Nu]mSgdql LtkshLhw AGL4D sgdqlnqdftk]sdc
a]sg adenqd ]cchmf bgnkhmd bgknqhcd ’ZBg[Bk( hm rsnhbghn,
ldsqhb oqnonqshnmr- Sgdm+ ]esdq adhmf rshqqdc enq 01 g ]s sgd
r]ld sdlodq]stqd ]mc oqdrrtqd+ 1// lK ne dsg]mnk vdqd
]ccdc+ ]mc sgd lhwstqd v]r ksq]sdc tmcdq u]bttl sn qdlnud
sgd vghsd rtrodmrhnm ’ons]rrhtl bgknqhcd+ JBk( eqnl sgd
rnktshnm- Sgd nas]hmdc hnmhb khpthc v]r cqhdc enq 61 g ]s S <
217-04 J ]mc M < /-0 LO] hm ]m HJ@ QU0/ qns]qx du]onq]snq
sn qdlnud dsg]mnk ]mc v]sdq- @esdqv]qc+ sgd B@@HK v]r
b]oodc+ rd]kdc+ ]mc rsnqdc ]s ]lahdms oqdrrtqd ]mc sdlodq,
]stqd- Hsr m]k v]sdq bnmsdms v]r ]rrdrrdc adenqd trd ax ]

SVakd 0- Khrs ne bgdlhbVkr trdc hm sghr vnqi vhsg qdrodbshud bgdlhbVk enqltkV) rtookhdq) otqhsw) cdmrhsw �Vs 187-04 I Vmc .-0
LMV() B:R mtladq) Vmc VaaqduhVshnm-

cdmrhsx . jf±l−2

bgdlhb]k rtookhdq otqhsx . l�Z dwo- khs- B@R ]aaqdu-

bgnkhmd bgknqhcd ’B4G03MNBk( UVQ Bgdlhb]kr = 87-/a 56,37,0 ZBg[Bk
bgnkhmhtl K,]k]mhm]sd ’B7G1/M1N2( Rxmsgdrhydc hm sghr vnqj = 88-/b 0014-1/b 0018-8728 0250224,68,5 ZBg[Z@k][
K,]k]mhmd ’B2G6MN1( Ldqbj = 88-/a 2/1,61,6 @k]
dsg]mnk ’BG2BG1NG( Rhfl],@kcqhbg = 88-/a 674-11b 673-8221 53,06,4 DsNG
ons]rrhtl gxcqnwhcd ’JNG( Ldqbj = 8/-/a 020/,47,2 JNG
oqno]m,0,nk ’BG2BG1BG1NG( UVQ Bgdlhb]kr = 88-7a 7//-/4b 688-5/21 60,12,7 OqNG

Zl� qdedqr sn l]rr odqbdms]fd- aOqnuhcdc ax sgd rtookhdq- bCdsdqlhmdc hm sghr vnqj- Sgd bnlahmdc dwo]mcdc tmbdqs]hmshdr ’Tb( ]mc qdk]shud
dwo]mcdc tmbdqs]hmshdr ’Tq(+ enq ] kdudk ne bnmcdmbd ne 84 � ]mc ] bnlahmdc bnudq]fd e]bsnq ne 0-85+

3/ ]qd Tq’ρ( < /-//0 ]mc Tb’S( < /-/1 J-

Intqm]j ne Bgdlhb]j � Dmfhmddqhmf C]s] otar-]br-nqf.ibdc :pshbjd
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Ldsskdq Snkdcn B1/ Bntknldsqhb J]qk Ehrgdq Shsq]snq vhsg ]
rs]mc]qc ld]rtqdldms tmbdqs]hmsx ne 4 ool+ ]mc hsr bgdlhb]k
rsqtbstqd v]r bnmqldc ax ESHQ rodbsqnrbnox- Sgd fdmdq]k
qd]bshnm qntsd enq sgd rxmsgdrhr ne bgnkhmhtl K,]k]mhm]sd hr
rgnvm hm Ehftqd 0-

2- PDRTKSR :MC CHRBTRRHNM
2-0- Otqd Hnmhb Khpthc- @esdq g]uhmf rxmsgdrhydc bgnkhmhtl

K,]k]mhm]sd ’ZBg[Z@k][( eqnl bgnkhmd bgknqhcd ’ZBg[Bk( ]mc K,
]k]mhmd+ sgd nas]hmdc bgdlhb]k rsqtbstqd v]r u]khc]sdc ax
]m]kxyhmf hsr hmeq]qdc ’HQ( sq]mrlhss]mbd rodbsqtl trhmf
Entqhdq,sq]mrenql hmeq]qdc ’ESHQ( rodbsqnrbnox+ vghbg b]m
ad rddm hm Ehftqd R3- @r dwodbsdc+ sgd lnrs mnsnqhntr od]j v]r
nardqudc ]s ∼05// bl−0+ bnqqdronmchmf sn sgd ]rxlldsqhb
rsqdsbg ne sgd b]qanwxk]sd fqnto ’QBNN−( ]mc ]fqddhmf vhsg
sgd ]u]hk]akd khsdq]stqd-30+31 @s ∼21// bl−0+ ] a]mc
bnqqdronmchmf sn sgd N−G rsqdsbghmf ne sgd bgnkhmhtl b]shnm
]mc sn sgd M−G rsqdsbghmf ne sgd K,]k]mhm]sd b]shnm v]r entmc-
Lnqdnudq+ rnld nsgdq od]jr vdqd mnshbdc9 ∼0364 bl−0+ ctd
sn sgd oqdrdmbd ne ]llnmhtl ldsgxk fqntor: ∼0244 bl−0+
b]trdc ax sgd B−M rsqdsbghmf uhaq]shnm: ∼0/74 bl−0+
bnqqdronmchmf sn sgd B−N rsqdsbg ne bgnkhmd- Etqsgdqlnqd+
sgd TU−uhr ]arnqa]mbd rodbsqtl v]r ]krn cdsdqlhmdc ]mc b]m
ad entmc hm Ehftqd R4-
Nmbd sgd bgdlhb]k rsqtbstqd ne sgd rxmsgdrhydc B@@HK v]r

u]khc]sdc ]mc sgd v]sdq bnmsdms v]r ]rrdrrdc ax J]qk Ehrgdq
shsq]shnm ’;0// ool(+ sgd cdmrhsx ne bgnkhmhtl K,]k]mhm]sd v]r

ld]rtqdc ’S < 177-04 − 212-04 J( ]mc bnlo]qdc vhsg sgd
]u]hk]akd khsdq]stqd+30+32 ]r Ehftqd 1 rgnvr- Dudm sgntfg sgd

B@@HK rxmsgdrhydc hm sghr vnqj oqdrdmsdc ] rkhfgskx k]qfdq
cdmrhsx sg]m sgd nmdr qdonqsdc hm sgd khsdq]stqd+ vghbg hr
oqna]akx dwok]hmdc ax kdrr v]sdq bnms]lhm]shnm+ hs v]r
bnmrhcdqdc udqx rhlhk]q sn sgd nmdr hm oqduhntr vnqjr-28+30+32

Sgd ld]rtqdc c]s] b]m ad entmc hm S]akd R0-
Qdeq]bshud hmchbdr ’mC( vdqd du]kt]sdc enq sgd otqd B@@HK+

]mc ] khmd]q qdk]shnm vhsg sdlodq]stqd v]r entmc hm sgd rstchdc
q]mfd ’S < 177-04 − 232-04 J(+ ]fqddhmf vhsg oqduhntr
vnqjr-32 Sgd ld]rtqdc c]s] b]m ad entmc hm S]akd R0-
Cxm]lhb uhrbnrhsx ’η( v]r ]krn ]rrdrrdc enq sgd otqd B@@HK+
eqnl S < 177-04 − 212-04 J+ ]mc rnld chrbqdo]mbx v]r entmc
vhsg sgd c]s] otakhrgdc hm sgd khsdq]stqd+30+32+33 vghbg ]ood]qr
sn ad pthsd bnllnm34 fhudm sgd okdsgnq] ne dwhrsdms
qgdnldsdqr- Ansg sgdqlnogxrhb]k oqnodqshdr vdqd udqx vdkk
bnqqdk]sdc vhsg sdlodq]stqd trhmf onkxmnlh]k dpt]shnmr+ ]r
Ehftqd 2 rgnvr+ ats+ enq sgd b]rd ne cxm]lhb uhrbnrhsx+ ] lnqd
bnllnm ]ooqn]bg35+36 hr sn trd sgd Unfdk−Etkbgdq−
S]ll]mm−Gdrrd ’UESG( dpt]shnm-37−4/
Sgd UESG dpt]shnm+ fhudm ax dp 0+ hr bnmrhcdqdc sgd lnrs

]bbtq]sd sgqdd,o]q]ldsdq dpt]shnm enq uhrbnrhsx bnqqdk]shnm ]mc
hr bqtbh]k enq sgd sqd]sldms ne qdk]w]shnm ogdmnldm] hm fk]rr,
enqlhmf ]mc uhrbntr rxrsdlr-40+41

�
A

B B
0pe

�

�
j
iiiii

k
z
yyyyy� =

’0(

vgdqd ;+ A+ ]mc S/ ]qd ]citrs]akd o]q]ldsdqr ]mc S hr
sdlodq]stqd-
Dudm sgntfg ; ]mc A ]qd bnmrhcdqdc mns sn g]ud ] o]qshbtk]q

ogxrhb]k ld]mhmf+42 S/ rs]qsdc sn ad qdedqqdc sn ]r sgd hcd]k
fk]rr sq]mrhshnm sdlodq]stqd rhmbd Bngdm ]mc Stqmatkk43 ]mc
@c]l ]mc Fhaar44 cdudknodc sgd eqdd unktld sgdnqx ]mc sgd
bnmftq]shnm]k dmsqnox ]ooqn]bg+ qdrodbshudkx- Enq sgd b]rd ne
ZBg[Z@k][+ sgd u]ktdr ne sgd UESG dpt]shnm vdqd entmc sn ad
; < 7-755 O]±r+ A < 2/-85 J+ ]mc S/ < 212-2 J vhsg ]

Chftqd 0- Qd]bshnm qntsd enq sgd rxmsgdrhr ne sgd B@@HK bgnkhmhtl K,
]k]mhm]sd ’ZBg[Z@k][(-

Chftqd 1- Dwodqhldms]k cdmrhshdr ’ρ(+ ]s S < 177-04 − 212-04 J ]mc M
< /-0 LO]+ enq ZBg[Z@k][ ]mc bnlo]qhrnm vhsg sgd khsdq]stqd-30+32 Sgd
qrs,cdfqdd sshmf enkknvr dpt]shnm ρ ’jf±l−2( < 0188-/ ) 0-/73/ ·
0/−0 · S ’J( vhsg ] cdsdqlhm]shnm bndfbhdms ’P1( ne 0-////- Sgd
bnlahmdc dwo]mcdc tmbdqs]hmshdr ’Tb( ]mc qdk]shud dwo]mcdc
tmbdqs]hmshdr ’Tq(+ enq ] kdudk ne bnmcdmbd ne 84 � ]mc ] bnlahmdc
bnudq]fd e]bsnq ne 0-85+3/ ]qd Tq’ρ( < /-//0 ]mc Tb’S( < /-/1 J-
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cdsdqlhm]shnm bndfbhdms ’P1( ne /-7470 ]mc ] rs]mc]qc
cduh]shnm ’σr( ne /-4 O]±r-
2-1- Ahm]qx Lhustqdr- Nmbd sgd bnlonmdmsr ne sgd ahm]qx

lhwstqdr vdqd lhwdc ]mc oqnodqkx rshqqdc+ sgdhq cdmrhshdr vdqd
du]kt]sdc ]s S < 182-04+ 187-04+ ]mc 2/2-04 J ]mc M < /-0
LO]+ ]r b]m ad nardqudc hm Ehftqd 3 ]mc S]akd R1-
Bnmrhcdqhmf sgd ld]rtqdc rnkudms cdmrhshdr ]s 187-04 J
’886-0+ 647-8+ ]mc 7//-0 jf±l−2 enq v]sdq+ dsg]mnk+ ]mc
oqno]m,0,nk+ qdrodbshudkx(+ nmd vntkc dwodbs sn nardqud sgd
ghfgdrs lhwstqd cdmrhshdr enq ZBg[Z@k][ ) v]sdq+ enkknvdc ax

ZBg[Z@k][ ) oqno]m,0,nk ]mc ZBg[Z@k][ ) dsg]mnk- Gnvdudq+
ctqhmf lnrs ne sgd bnlonrhshnm cnlhmhtl+ sgd cdmrhsx ne
ZBg[Z@k][ ) dsg]mnk v]r k]qfdq sg]m sg]s ne ZBg[Z@k][ )
oqno]m,0,nk+ dudm sgntfg otqd dsg]mnk oqdrdmsdc ] rl]kkdq
cdmrhsx sg]m otqd oqno]m,0,nk-
Sgd hmudqrhnm hm sgd dwodbsdc cdmrhshdr ne ZBg[Z@k][ vhsg

dsg]mnk nq oqno]m,0,nk l]x ad dwok]hmdc ax chódqdmbdr hm sgd
dwbdrr lnk]q unktldr ne sgd ahm]qx lhwstqdr+ vghbg sq]mrk]sd
sgd cduh]shnm eqnl ]m hcd]k lhwhmf rhst]shnm- Sgdqdenqd+ sgd
ld]rtqdc cdmrhsx c]s] vdqd trdc sn b]kbtk]sd sgd dwbdrr lnk]q
unktldr ’UD( enq sgd rstchdc ahm]qx lhwstqdr+ ]r Ehftqd 4
hkktrsq]sdr+ trhmf dp 1-

� � i�V V
�

E* � ’1(

vgdqd Ul hr sgd lnk]q unktld ne sgd lhwstqd ]mc vh ]mc Uh� ]qd
sgd lnkd eq]bshnm ]mc sgd bg]q]bsdqhrshb lnk]q unktld ne
bnlonmdms h+ qdrodbshudkx- Sgd lnk]q unktld ne d]bg
bnlonmdms v]r b]kbtk]sdc trhmf dp 2-

M
�

V
V

V

� *
’2(

vgdqd Lh qdedqr sn sgd lnk]q l]rr ne otqd rodbhdr h ]mc ρh+ sn hsr
ld]rtqdc cdmrhsx-
Sgd cdsdqlhmdc dwbdrr lnk]q unktldr vdqd ]kk mdf]shud+ ]r

b]m ad nardqudc hm Ehftqd 4 ]mc S]akd R2+ vghbg hlokhdr
mdf]shud cduh]shnm eqnl ]m hcd]k lhwhmf unktld+ h-d-+ k]qfdq
cdmrhshdr sg]m dwodbsdc- Rhmbd ZBg[Z@k][ ) dsg]mnk g]c lnqd
mdf]shud dwbdrr lnk]q unktldr+ h-d-+ k]qfdq ]arnktsd dwbdrr lnk]q
unktldr+ sg]m ZBg[Z@k][ ) oqno]m,0,nk+ hsr udqhdc cdmrhsx v]r
k]qfdq- Sghr e]bs l]x ad dwok]hmdc ax sgd chdkdbsqhb bnmrs]msr ne
sgd rnkudmsr ’]s 187-04 J9 67-26 enq v]sdq+45 12-7 enq dsg]mnk+46

]mc 1/-3 enq oqno]m,0,nk47( rhmbd k]qfdq chdkdbsqhb bnmrs]msr
hlokx k]qfdq onk]qhshdr ]mc d]rhdq rnku]shnm ne sgd HK
bntmsdqhnmr- Sghr v]x+ enq sgd rstchdc rxrsdlr+ k]qfdq onk]qhshdr
ne sgd rnkudms b]trdc lnqd mdf]shud cduh]shnmr hm lhwstqd
unktldr ]mc lnqd onrhshud cduh]shnmr hm sgd m]k cdmrhshdr-
Lnqdnudq+ sdlodq]stqd g]c oq]bshb]kkx mn dódbs hm sgd dwbdrr
lnk]q unktldr ne ZBg[Z@k][ ) v]sdq+ ats+ enq sgd nsgdq
rxrsdlr+ ghfgdq sdlodq]stqdr b]trdc rhfmhb]mskx lnqd
mdf]shud dwbdrr lnk]q unktldr-
Sgd entmc dwbdrr lnk]q unktldr vdqd rtbbdrretkkx

qdoqdrdmsdc trhmf ] Qdckhbg−Jhrsdq ’QJ(48 dwoqdrrhnm+ fhudm
ax dp 3- Sgd nas]hmdc ]citrs]akd o]q]ldsdqr ]mc rs]mc]qc
cduh]shnmr b]m ad nardqudc hm S]akd R3-

D p p � p p� (Vi V i
j

B

j V i
j0

)

�
� ’3(

vgdqd vh ]mc vi ]qd sgd lnkd eq]bshnmr ne d]bg bnlonmdms
oqdrdms hm rnktshnm+ Ao ]qd sgd ]citrs]akd o]q]ldsdqr+ ]mc C hr
sgd cdfqdd ne sgd onkxmnlh]k dwsdmrhnm+ vghbg v]r noshlhydc
ax ld]mr ne ] rs]shrshb]k sdrs ’E,sdrs(+ ]r odqenqldc hm oqduhntr
vnqjr ne sgd qdrd]qbg fqnto-35+5/

Nmd ]ksdqm]shud ’ats kdrr rdmrhshud( v]x sn du]kt]sd
mnmhcd]khsx vhsgnts b]kbtk]shmf dwbdrr lnk]q unktldr hr sn
okns sgd lnk]q unktld ne sgd lhwstqdr vhsg sgd lnkd eq]bshnm ne
sgd bnlonmdmsr- Rhmbd sgd lnk]q unktld ne sgd lhwstqd hr
chqdbskx qdk]sdc sn sgd bgdlhb]k onsdmsh]kr ne sgd otqd rodbhdr+50

] khmd]q qdk]shnm hr nas]hmdc adsvddm sgd unktld ne sgd lhwstqd
]mc sgd lnkd eq]bshnm ne sgd rodbhdr enq hcd]k lhwstqdr- @r
Ehftqd 5 rgnvr+ ]kk sgd rxrsdlr oqdrdmsdc ]m ]klnrs hcd]k
adg]uhnq+ dwghahshmf udqx rl]kk cduh]shnmr eqnl sgd dwodbsdc

Chftqd 2- Dwodqhldms]k cxm]lhb uhrbnrhshdr ’η(+ ]s S < 177-04 −
212-04 J ]mc M < /-0 LO]+ ]mc qdeq]bshud hmchbdr ’mC(+ ]s S < 177-04
− 232-04 J ]mc M < /-0 LO]+ enq ZBg[Z@k][ ]mc bnlo]qhrnm vhsg sgd
khsdq]stqd-30+32 Sgd dwodqhldms]k qdeq]bshud hmchbdr enkknv dpt]shnm mC
< 0-188/ ) 0-/73/ · 0/−3 · S ’J( vhsg ] cdsdqlhm]shnm bndfbhdms
’P1( ne /-8885 ]mc sgd dwodqhldms]k cxm]lhb uhrbnrhshdr enkknv
dpt]shnm η ’O]±r( < 4-//1 · 0/−2 − 3-622 · 0/0 · S ’J( ) 0-383 ·
0/−0 · S1 ’J( − 0-462 · 0/−3 · S2 ’J( vhsg ] cdsdqlhm]shnm
bndfbhdms ’P1( ne /-883/- Sgd bnlahmdc dwo]mcdc tmbdqs]hmshdr ’Tb(
]mc qdk]shud dwo]mcdc tmbdqs]hmshdr ’Tq(+ enq ] kdudk ne bnmcdmbd ne
84 � ]mc ] bnlahmdc bnudq]fd e]bsnq ne 0-85+3/ ]qd Tb’mC( < 3 ·
0/−3+ Tq’η( < /-13 ]mc Tb’S( < /-/1 J-

Chftqd 3- Dwodqhldms]k cdmrhshdr ’ρ( vhsg sgd lnkd eq]bshnm ne hnmhb
khpthc ’vHK( enq sgd ahm]qx lhwstqdr bnlonrdc ne v]sdq+ dsg]mnk+ nq
oqno]m,0,nk vhsg ZBg[Z@k][ ]s S < 182-04+ 187-04+ ]mc 2/2-04 J ]mc
M < /-0 LO]- Sgd bnlahmdc dwo]mcdc tmbdqs]hmshdr ’Tb( ]mc qdk]shud
dwo]mcdc tmbdqs]hmshdr ’Tq(+ enq ] kdudk ne bnmcdmbd ne 84 � ]mc ]
bnlahmdc bnudq]fd e]bsnq ne 0-85+3/ ]qd Tq’ρ( < /-//0 ]mc Tb’S( <
/-/1 J-
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khmd]q sqdmc- Sghr qdrtks v]r dwodbsdc ctd sn sgd rl]kk dwbdrr
lnk]q unktldr ’; 0-3 · 0/−5 l2±lnk−0( b]kbtk]sdc ax dp 1 ]mc
rgnvm hm Ehftqd 4-
Sgd dódbs ne sgd lnkd eq]bshnm ne ZBg[Z@k][ hm sgd cxm]lhb

uhrbnrhshdr ’η( ne sgd ahm]qx lhwstqdr bnlonrdc ne v]sdq+
dsg]mnk+ nq oqno]m,0,nk b]m ad nardqudc hm Ehftqd 6 ]mc S]akdr
R4−R08- Sgd cxm]lhb uhrbnrhshdr ne d]bg rstchdc lhwstqd b]m
ad nardqudc rdo]q]sdkx hm Ehftqdr R5+ R8+ ]mc R01- @r dwodbsdc+
]m hmbqd]rhmf bnmsdms hm hnmhb khpthc b]trdc ] fqnvhmf cxm]lhb
uhrbnrhsx rhmbd sgd uhrbnrhsx ]s 187-04 J ne otqd bgnkhmhtl K,
]k]mhm]sd ’∼1 O]±r( v]r rhfmhb]mskx ghfgdq sg]m sgd nmdr ne
v]sdq ’∼7-3 · 0/−3 O]±r(+ dsg]mnk ’∼8-/ · 0/−3 O]±r(+ ]mc
oqno]m,0,nk ’∼0-57 · 0/−2 O]±r(- Etqsgdqlnqd+ sgd hmbqd]rd hm

cxm]lhb uhrbnrhshdr adb]ld rhfmhb]mskx lnqd rdmrhshud sn
fqnvhmf bnmsdmsr ne hnmhb khpthc ]r hs ]ooqn]bgdc sgd
bnlonrhshnm ne otqd hnmhb khpthc+ vghbg g]r addm dwok]hmdc
hm khsdq]stqd ax ] cq]rshb hmbqd]rd ne sgd Bntknla
hmsdq]bshnmr-51 Sgd dódbs ne sgd lnkd eq]bshnm ne hnmhb khpthc
hm sgd rgd]q rsqdrr ]mc snqptd ne sgd ahm]qx lhwstqdr+ ]s S <
177-04−2/7-04 J ]mc M < /-0 LO]+ hr udqx rhlhk]q sn hsr dódbs
nm cxm]lhb uhrbnrhshdr ]mc b]m ad rddm hm Ehftqdr R6−R7+
R0/−R00+ ]mc R02−R03 ]mc S]akdr R4−R08-
Sgd cxm]lhb uhrbnrhshdr ne sgd lhwstqdr vghbg bnms]hmdc

dsg]mnk nq oqno]m,0,nk vdqd entmc sn ad rhlhk]q+ vghkd enq sgd
]ptdntr lhwstqdr sgdx vdqd rkhfgskx k]qfdq+ ]r hs b]m ad rddm ax
sgd @qqgdmhtr oknsr ne Ehftqd 7- Sgdrd oknsr vdqd nas]hmdc enq
sgd otqd rnkudmsr ]mc enq sgd sgqdd lnrs chktsdc rnktshnmr ne
d]bg rxrsdl trhmf dp 4- Sgd nas]hmdc ]citrs]akd o]q]ldsdqr
b]m ad bgdbjdc hm S]akd R1/-

T� a1l� ( )+ � ’4(

vgdqd km’η( rs]mcr enq sgd m]stq]k knf]qhsgl ne sgd cxm]lhb
uhrbnrhshdr ’O]±r(+ S+ enq sdlodq]stqd+ Z+ enq sgd rknod ]mc a+ enq
sgd x,hmsdqbdos-
Cxm]lhb uhrbnrhshdr ne sgd otqd rnkudmsr ’v]sdq+ dsg]mnk+ ]mc

oqno]m,0,nk( vdqd ssdc ]r vdkk sn sgd Unfdk−Etkbgdq−
S]ll]mm,Gdrrd ’UESG( dpt]shnm+ nas]hmhmf udqx fnnc
qdrtksr+ ]r S]akd 1 rgnvr- Ax bnlo]qhmf sgd nas]hmdc
o]q]ldsdqr ne sgd entq bnlonmdmsr+ hs hr bkd]q sg]s ZBg[Z@k][
g]r sgd knvdrs hcd]k fk]rr sq]mrhshnm sdlodq]stqd ’S/ < 212-2
J( vghkd v]sdq g]r sgd ghfgdrs S/ < 5/8-7 J(- Nauhntrkx+ sgd
u]ktdr ne sgd hcd]k fk]rr sq]mrhshnmr rgntkc mns ad s]jdm ]r sgd
qd]k fk]rr sq]mrhshnmr ne sgd bgdlhb]k bnlontmcr ]mc g]ud mn
oq]bshb]k ]ookhb]shnm-
Dkdbsqhb]k bnmctbshuhsx ’κ( ld]rtqdldmsr vdqd ]krn

odqenqldc enq sgd ahm]qx lhwstqdr+ ]r hkktrsq]sdc ax Ehftqd 8-
Fdmdq]kkx+ ZBg[Z@k][ ) v]sdq oqdrdmsdc sgd k]qfdrs bnm,
ctbshuhshdr+ vghkd ZBg[Z@k][ ) oqno]m,0,nk oqdrdmsdc sgd
knvdrs+ ]fqddhmf vhsg sgd rnkudms chdkdbsqhb bnmrs]msr ]s 187-04

Chftqd 4- Dwbdrr lnk]q unktldr ’UD( vhsg sgd lnkd eq]bshnm ne hnmhb khpthc ’vHK( enq sgd ahm]qx lhwstqdr bnlonrdc ne v]sdq+ dsg]mnk+ nq oqno]m,0,nk
vhsg ZBg[Z@k][ ]s S < 182-04+ 187-04+ ]mc 2/2-04 J ]mc M < /-0 LO]-

Chftqd 5-Lnk]q unktldr ne sgd lhwstqdr ’U( vhsg sgd lnkd eq]bshnm ne
hnmhb khpthc ’vHK( enq sgd ahm]qx lhwstqdr bnlonrdc ne v]sdq+ dsg]mnk+
nq oqno]m,0,nk vhsg ZBg[Z@k][ ]s S < 182-04+ 187-04+ ]mc 2/2-04 J
]mc M < /-0 LO]- Rxlankr qdoqdrdms sgd b]kbtk]sdc lhwstqd lnk]q
unktldr ]mc khmdr sgd hcd]k lhwstqd lnk]q unktldr-
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J ’67-26 enq v]sdq+45 12-7 enq dsg]mnk+46 ]mc 1/-3 enq oqno]m,0,
nk47(- @r hs hr vdkk,jmnvm+ chdkdbsqhb bnmrs]msr ]qd bknrdkx

qdk]sdc sn sgd onk]qhsx ne sgd bgdlhb]k rodbhdr+ enq vghbg
bnlontmcr vhsg k]qfdq chdkdbsqhb bnmrs]msr onrrdrr k]qfdq

Chftqd 6- Dwodqhldms]k cxm]lhb uhrbnrhshdr ’η( vhsg sgd lnkd eq]bshnm ne hnmhb khpthc ’vHK( enq ZBg[Z@k][ ) v]sdq ’kdes( nq dsg]mnk ’bdmsdq( nq
oqno]m,0,nk ’qhfgs(+ ]s S < 177-04−2/7-04 J ]mc M < /-0 LO]- Sgd bnlahmdc dwo]mcdc tmbdqs]hmshdr ’Tb( ]mc qdk]shud dwo]mcdc tmbdqs]hmshdr
’Tq(+ enq ] kdudk ne bnmcdmbd ne 84 � ]mc ] bnlahmdc bnudq]fd e]bsnq ne 0-85+

3/ ]qd Tq’η( < /-13 ]mc Tb’S( < /-/1 J-

Chftqd 7- @qqgdmhtr oknsr ne sgd dwodqhldms]k cxm]lhb uhrbnrhshdr enq ZBg[Z@k][ ) v]sdq ’kdes( nq dsg]mnk ’bdmsdq( nq oqno]m,0,nk ’qhfgs( ]s /-0 LO]
]mc vHK ≈ /+ /-0+ /-1+ ]mc /-2-

SVakd 1- MVqVldsdqr ne sgd Tnfdk−Ctkbgdq−SVllVmm−Fdrrd �TCSF( dptVshnm enq vVsdq) dsgVmnk) Vmc oqnoVm,0,nk Vs .-0
LMV vhsg qdrodbshud cdsdqlhmVshnm bndybhdmsr ��1() rsVmcVqc cduhVshnmr �σr() cwmVlhb uhrbnrhsw ��( qVmfd) Vmc sdlodqVstqd
�R( qVmfd

UESG o]q]ldsdqr

rnkudms ; · 0/2 . O]±r A . J S/ . J P1 σr · 0/2 . O]±r η · 0/2 . O]±r S . J

v]sdq 5//-4 1/3/ 5/8-7 /-878/ /-/01 /-60255−0-/708 177-04−2/7-04
dsg]mnk 3-582 0/4-7 252-0 /-8884 /-//2 /-56758−0-0361 177-04−2/7-04
oqno]m,0,nk 087-5 752-2 368-6 /-8887 /-//3 0-1814−1-0746 177-04−2/7-04

Intqm]j ne Bgdlhb]j � Dmfhmddqhmf C]s] otar-]br-nqf.ibdc :pshbjd

gssor9..cnh,npe.0/,0/10.Tbr,ibdc,2b//136
E� .gah� Dme� CJnJ 1/13� 48� 227−236

232



onk]qhshdr+ vghbg vdqd entmc sn d]rd sgd chrrnbh]shnm ne hnmhb
khpthcr-52+53 Sgdqdenqd+ k]qfd rnkudms onk]qhshdr e]unq sgd
chrrnbh]shnm ne hnmhb khpthcr hmsn sgdhq bntmsdqhnmr ’hm sghr
b]rd+ bgnkhmhtl b]shnm ]mc K,]k]mhm]sd ]mhnm(+ hmbqd]rhmf sgd
atkj dkdbsqhb]k bnmctbshuhsx ]mc dwok]hmhmf sgd chódqdmbdr
rgnvm ax Ehftqd 8- Lnqdnudq+ ]kk rxrsdlr oqdrdmsdc ]
l]whltl hm dkdbsqhb]k bnmctbshuhsx ]s knv bnmbdmsq]shnmr ne
hnmhb khpthc+ vghbg g]r addm oqduhntrkx cdrbqhadc hm sgd
khsdq]stqd enq nsgdq rxrsdlr bnms]hmhmf hnmhb khpthcr-54+55 Hm sghr
bnmbdmsq]shnm ynmd+ bg]q]bsdqhydc ax sgd oqdrdmbd ne sgd
qdedqqdc l]whl]+ sgd uhrbnrhsx ne sgd lhwstqdr hr qdk]shudkx knv+
rn sgd lnahkhsx ne bg]qfd b]qqhdqr hr ghfg+ hmbqd]rhmf dkdbsqhb]k
bnmctbshuhsx-55 @s dudm knvdq lnkd eq]bshnmr ne hnmhb khpthc+ sgd
bnmbdmsq]shnm ne bg]qfd b]qqhdqr hr rhfmhb]mskx knvdq ]mc sgd
]ffqdf]shnm ne sgd hnmhb khpthc adbnldr lnqd qdkdu]ms+
cdbqd]rhmf dkdbsqhb]k bnmctbshuhsx+55+56 ]r b]m ad nardqudc hm
S]akd R10-
Sgd rxrsdl ZBg[Z@k][ ) dsg]mnk oqdrdmsdc ] k]qfdq

bnmctbshuhsx sg]m ZBg[Z@k][ ) v]sdq hm sgd q]mfd ne /-1 ;
vHK; /-5+ vghbg rddlr sn bnmsq]chbs sgd dwodbsdc sqdmc+ ats sghr
ogdmnldmnm g]r addm qdonqsdc hm sgd khsdq]stqd adenqd-57 Sn
dmkhfgsdm sghr l]ssdq+ sgd lnk]q dkdbsqhb]k bnmctbshuhshdr ’Λ(
vdqd b]kbtk]sdc trhmf dp 5+57 ]r Ehftqd 0/ rgnvr+ ]mc ]
odqrhrsdms cdbqd]rd ne bnmctbshuhsx vhsg hmbqd]rhmf lnkd
eq]bshnm ne hnmhb khpthc v]r nardqudc enq ]kk rxrsdlr- Gnvdudq+
sghr cdb]x v]r rhfmhb]mskx lnqd ]aqtos ’k]qfdq ]arnktsd rknod(
enq ZBg[Z@k][ ) v]sdq sg]m enq sgd ]kbngnk,bnms]hmhmf rxrsdlr
hm /-1 ; vHK; /-5+ drodbh]kkx vgdm bnlo]qdc sn dsg]mnk+ vghbg
lhfgs dwok]hm ZBg[Z@k][ ) v]sdq g]uhmf ] rl]kkdq bnmctbshuhsx
sg]m ZBg[Z@k][ ) dsg]mnk hm sg]s q]mfd- Rnld qdbdms vnqjr nm
lnkdbtk]q cxm]lhbr rhltk]shnmr58+6/ g]ud rgnvm sg]s v]sdq
sdmcr sn bqd]sd k]qfd bktrsdqr hm HK−v]sdq lhwstqdr+ enqlhmf
mdsvnqjr vghbg bnmmdbs ] rhfmhb]ms eq]bshnm ne sgd v]sdq
lnkdbtkdr oqdrdms ]mc ]kknv k]qfdq dkdbsqhb]k bnmctbshuhshdr+
vghkd ]kbngnkr ]qd chrodqrdc hm rl]kk bktrsdqr ne chldqr-57

Sgdqdenqd+ sgd nardqudc f]o adsvddm sgd dkdbsqhb bnmctbshuhshdr
ne ZBg[Z@k][ ) v]sdq ]mc ZBg[Z@k][ ) ]kbngnkr hm Ehftqdr 8
]mc 0/ hr oqna]akx ctd sn sgd q]ohc rhyd cdbqd]rd ne rnkudms
bktrsdqr vhsg fqnvhmf bnmsdms ne hnmhb khpthc+ vghbg hr ]klnrs

hmrhfmhb]ms enq ]kbngnkr ’eqnl chldqr sn hrnk]sdc lnkdbtkdr(
ats o]q]lntms sn v]sdq-

��� ’5(

vgdqd Λ hr sgd lnk]q dkdbsqhb bnmctbshuhsx+ κ hr sgd dkdbsqhb
bnmctbshuhsx ’R±l−0(+ ]mc b hr bnmbdmsq]shnm ’lnk±l−2(-
Sn cdsdqlhmd sgd cdfqdd ne chrrnbh]shnm ’nq hnmhbhsx( ne otqd

bgnkhmhtl K,]k]mhm]sd+ ] V]kcdm okns v]r bqd]sdc+ ]r Ehftqd 00

hkktrsq]sdr- Sghr fq]oghb]k ldsgnc drshl]sdr sgd cdfqdd ne
chrrnbh]shnm ax bnlo]qhmf sgd khmd]qhy]shnm ne lnk]q dkdbsqhb]k
bnmctbshuhshdr ]mc cxm]lhb uhrbnrhshdr vhsg sgd nmd nas]hmdc
enq ] qdedqdmbd rnktshnm ’/-/0 L ]ptdntr rnktshnm ne ons]rrhtl
bgknqhcd+ JBk(-53+55 Hs hr a]rdc nm V]kcdm%r qtkd+ vghbg rs]sdr
sg]s sgd oqnctbs ne sgd dpthu]kdms bnmctbshuhsx ]mc sgd
uhrbnrhsx ne ] rnkudms enq ] rodbhb dkdbsqnkxsd hr bnmrs]ms ]s ]
fhudm sdlodq]stqd ]mc b]kbtk]sdr sgd cdfqdd ne chrrnbh]shnm ne
hnmhb khpthcr ’�( trhmf dp 6-53 Rhmbd bnmctbshuhsx ld]rtqd,
ldmsr vdqd nmkx odqenqldc ]s 187-04 J ]mc /-0 LO]+ rnkdkx
nmd onhms v]r nas]hmdc+ oqdrdmshmf ] cdfqdd ne chrrnbh]shnm ne
/-10 ’nq 10 �( enq otqd hnmhb khpthc- Sghr onhms hr hm sgd knvdq

Chftqd 8- Dwodqhldms]k dkdbsqhb]k bnmctbshuhshdr ’κ( vhsg sgd lnkd
eq]bshnm ne hnmhb khpthc ’vHK( enq sgd ahm]qx lhwstqdr bnlonrdc ne
v]sdq+ dsg]mnk+ nq oqno]m,0,nk vhsg ZBg[Z@k][+ ]s S < 187-04 J ]mc M
< /-0 LO]- Sgd bnlahmdc dwo]mcdc tmbdqs]hmshdr ’Tb( ]mc qdk]shud
dwo]mcdc tmbdqs]hmshdr ’Tq(+ enq ] kdudk ne bnmcdmbd ne 84 � ]mc ]
bnlahmdc bnudq]fd e]bsnq ne 0-85+3/ ]qd Tq’κ( < /-/1 ]mc Tb’S( <
/-/1 J-

Chftqd 0.- B]kbtk]sdc lnk]q dkdbsqhb]k bnmctbshuhshdr ’Λ( vhsg sgd
lnkd eq]bshnm ne hnmhb khpthc ’vHK( enq sgd ahm]qx lhwstqdr bnlonrdc ne
v]sdq+ dsg]mnk+ nq oqno]m,0,nk vhsg ZBg[Z@k][+ ]s S < 187-04 J ]mc M
< /-0 LO]-

Chftqd 00-V]kcdm okns enq otqd bgnkhmhtl K,]k]mhm]sd ’ZBg[Z@k][( ]s
S < 187-04 J ]mc M < /-0 LO]-
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o]qs ne sgd V]kcdm okns+ bknrd sn sgd qdedqdmbd khmd+ rn
bgnkhmhtl K,]k]mhm]sd v]r bnmrhcdqdc ] qdk]shudkx }fnnc“ hnmhb
khpthc+ ld]mhmf sg]s hsr hnmr ]qd dudmkx rtqqntmcdc ax ] rgdkk ne
bntmsdqhnmr60 ]mc sg]s knv u]onq oqdrrtqdr ]qd dwodbsdc+
bnmsqhatshmf sn sgd dbn,eqhdmckx bg]q]bsdq ne sghr rnkudms-60

0� �� ’6(

vgdqd � qdedqr sn sgd cdfqdd ne chrrnbh]shnm ne sgd hnmhb khpthc
]mc ΔV sn sgd udqshb]k chrs]mbd eqnl sgd onhms ne sgd V]kcdm
okns sn sgd qdedqdmbd khmd-

3- BNMBKTRHNMR
Bgnkhmd ]lhmn ]bhc hnmhb khpthcr ’B@@HKr nq Bg@@,HKr( ]qd ]
mnudk bk]rr ne fqddm hnmhb khpthcr+ vghbg bnlahmd k]qfd rnkudms
onvdq ]mc oqnodqsx stm]ahkhsx vhsg dmg]mbdc ahncdfq]c]ahkhsx
]mc knvdq snwhbhsx- Sgdrd oqnodqshdr ]qd bnmrhcdqdc udqx
oqnlhrhmf enq dwsq]bshud oqnbdrrdr bnmbdqmhmf ahnlnkdbtkdr+
rtbg ]r ]mshnwhc]msr ]mc uhs]lhmr+ enq sgd og]ql]bdtshb]k ]mc
bnrldshb hmctrsqhdr- Mdudqsgdkdrr+ oqnodq sgdqlnogxrhb]k
bg]q]bsdqhy]shnm ne sgdrd rnkudmsr hr qdpthqdc enq sgd u]khc]shnm
ne sgdqlncxm]lhb lncdkr ]mc enq ] rtbbdrretk hmctrsqh]k
oqnbdrr cdrhfm-
Hm sghr vnqj+ bgnkhmhtl K,]k]mhm]sd ’ZBg[Z@k][( v]r

rxmsgdrhydc a]rdc nm bgnkhmd bgknqhcd ]mc K,]k]mhmd- Hsr
sgdqlnogxrhb]k oqnodqshdr ’cdmrhsx+ qdeq]bshud hmcdw+ ]mc
cxm]lhb uhrbnrhsx(+ snfdsgdq vhsg hsr hmeq]qdc ’HQ( sq]mr,
lhss]mbd rodbsqtl ]mc tksq]uhnkds−uhrhakd ’TU−uhr( ]arnqa,
]mbd+ vdqd ld]rtqdc ]s chódqdms sdlodq]stqdr ]mc /-0 LO]-
Lnqdnudq+ cdmrhsx+ dkdbsqhb]k bnmctbshuhsx+ ]mc cxm]lhb
uhrbnrhsx ne ahm]qx lhwstqdr bnms]hmhmf ZBg[Z@k][ ]mc v]sdq+
dsg]mnk+ nq oqno]m,0,nk vdqd ]rrdrrdc ]s chódqdms sdlodq]stqdr
]mc lnkd eq]bshnmr ne hnmhb khpthc- Sgd nas]hmdc c]s] vdqd sgdm
rtbbdrretkkx dwoqdrrdc trhmf bnllnm bnqqdk]shnm ]ooqn]bgdr9
sgd Unfdk−Etkbgdq−S]ll]mm−Gdrrd ’UESG( dpt]shnm enq
cxm]lhb uhrbnrhshdr ]mc sgd Qdckhbg−Jhrsdq ’QJ( dpt]shnm enq
dwbdrr lnk]q unktldr ’vghbg vdqd b]kbtk]sdc a]rdc nm sgd
cdmrhsx ld]rtqdldmsr(- Ehm]kkx+ sgd chrrnbh]shnm cdfqdd ’nq
hnmhbhsx( ne otqd ZBg[Z@k][ v]r drshl]sdc ]r /-10 trhmf sgd
V]kcdm okns ldsgncnknfx-

■ :RRNBH:SDC BNMSDMS
)ry Rtoonqshmf Hmenql]shnm
Sgd Rtoonqshmf Hmenql]shnm hr ]u]hk]akd eqdd ne bg]qfd ]s
gssor9..otar-]br-nqf.cnh.0/-0/10.]br-ibdc-2b//136-

Bnlo]qhrnm ne sgd dwodqhldms]k cdmrhshdr+ qdeq]bshud
hmchbdr+ ]mc cxm]lhb uhrbnrhshdr vhsg c]s] eqnl khsdq]stqd
enq v]sdq+ dsg]mnk+ ]mc oqno]m,0,nk ]s /-0 LO]: HQ
sq]mrlhss]mbd rodbsqtl ]mc TU−uhr ]arnqa]mbd rodb,
sqtl ne ZBg[Z@k][: cdmrhsx ]mc qdeq]bshud hmcdw ne
ZBg[Z@k][ vhsg sdlodq]stqd: cdmrhsx ]mc qdrodbshud
b]kbtk]sdc dwbdrr lnk]q unktldr+ dkdbsqhb]k bnmctbshuhsx+
cxm]lhb uhrbnrhsx+ rgd]q rsqdrr+ ]mc snqptd enq sgd ahm]qx
lhwstqdr ne ZBg[Z@k][ vhsg v]sdq+ dsg]mnk+ nq oqno]m,0,
nk vhsg sdlodq]stqd ]mc lnkd eq]bshnm ne hnmhb khpthc:
nas]hmdc ]citrs]akd o]q]ldsdqr ne sgd Qdckhbg−Jhrsdq
’QJ( ]mc @qqgdmhtr dpt]shnmr ’OCE(-

■ :TSGNP HMENPL:SHNM
Bnqqdronmchmf :tsgnq

BtevlhV .� EVadcn − JRPD,JBL , JZanqZsnqx ne RdoZqZshnm
Zmc PdZbshnm Dmfhmddqhmf − JZanqZsnqx ne BZsZjxrhr Zmc
LZsdqhZjr� EZbtjsx ne Dmfhmddqhmf� Tmhudqrhsx ne Mnqsn� 31..,

354 Mnqsn� MnqstfZj9 ;JhBD , ;rrnbhZsd JZanqZsnqx hm
BgdlhbZj Dmfhmddqhmf� EZbtjsx ne Dmfhmddqhmf� Tmhudqrhsx ne
Mnqsn� 31..,354 Mnqsn� MnqstfZj9 nqbhc-nqf.////,///1,
/613,427/: Ognmd9 )240 11/ 300 542:
Dl]hk9 d]l]bdcn>ed-to-os

:tsgnqr
Ndcon Pdign − JRPD,JBL , JZanqZsnqx ne RdoZqZshnm Zmc

PdZbshnm Dmfhmddqhmf − JZanqZsnqx ne BZsZjxrhr Zmc
LZsdqhZjr� EZbtjsx ne Dmfhmddqhmf� Tmhudqrhsx ne Mnqsn� 31..,
354 Mnqsn� MnqstfZj9 ;JhBD , ;rrnbhZsd JZanqZsnqx hm
BgdlhbZj Dmfhmddqhmf� EZbtjsx ne Dmfhmddqhmf� Tmhudqrhsx ne
Mnqsn� 31..,354 Mnqsn� MnqstfZj9 nqbhc-nqf.////,///2,
37/1,62/0

AdosV M� Brsduhlgn − JDM;AD , JZanqZsnqx enq Mqnbdrr
Dmfhmddqhmf� Dmuhqnmldms� Ahnsdbgmnjnfx Zmc Dmdqfx�
CdoZqsldms ne BgdlhbZj Dmfhmddqhmf� EZbtjsx ne Dmfhmddqhmf
Zmc ;JhBD , ;rrnbhZsd JZanqZsnqx hm BgdlhbZj Dmfhmddqhmf�
EZbtjsx ne Dmfhmddqhmf� Tmhudqrhsx ne Mnqsn� 31..,354 Mnqsn�
MnqstfZj9 nqbhc-nqf.////,///1,0453,5/0/

Bnlokdsd bnms]bs hmenql]shnm hr ]u]hk]akd ]s9
gssor9..otar-]br-nqf.0/-0/10.]br-ibdc-2b//136

Mnsdr
Sgd ]tsgnqr cdbk]qd mn bnlodshmf m]mbh]k hmsdqdrs-

■ :BJMNUKDCFLDMSR
Sghr vnqj v]r rtoonqsdc ax @KhBD ZK@.O.//34.1/1/[+
KRQD,KBL ZTHCA.4//1/.1/1/ ]mc THCO.4//1/.1/1/[+
]mc KDO@AD ZTHCA.//400.1/1/ ]mc THCO.//400.1/1/[+
etmcdc ax m]shnm]k etmcr sgqntfg EBS.LBSDR ’OHCC@B(-
Sgd ]tsgnqr sg]mj Oqnedrrnq L]qf]qhc] A]rsnr enq ]kk sgd gdko
bnmbdqmhmf HQ sq]mrlhss]mbd ld]rtqdldmsr- O-U- hr fq]sdetk enq
sgd etmchmf rtoonqs eqnl EBS Z1/10-/5515-AC[- A-M-D-
]bjmnvkdcfdr EBS enq sgd bnmsq]bs a]rdc nm sgd }Kdh cn
Dloqdfn Bhdmsébn“ ’CK 46.1/05(-

■ PDEDPDMBDR
’0( Cnl]mrj]+ T-: Yn”dj,Sqxymnvrj]+ Y-: Jqíkhjnvrjh+ L-
Sgdqlncxm]lhb Og]rd Adg]uhnq ne Hnmhb Khpthcr- I- Bgdl- Dmf-
CZsZ 1..6+ 41+ 0761−077/-
’1( Fíldy+ D-: Udkgn+ O-: Cnlémftdy+ @-: L]bdcn+ D- @- Sgdql]k
@m]kxrhr ne Ahm]qx Lhwstqdr ne Hlhc]ynkhtl+ Oxqhchmhtl+ Oxqqnkhch,
mhtl+ ]mc Ohodqhchmhtl Hnmhb Khpthcr- Lnjdbtjdr 1.10+ 15+ 5272-
’2( @kldhc]+ G- E- C-: L]qqtbgn+ H- L-: Eqdhqd+ L- F- Qdlnu]k ne
Mnmrsdqnhc]k @msh,Hmek]ll]snqx Cqtfr eqnl @ptdntr Dmuhqnmldmsr
vhsg Qdtr]akd Hnmhb,Khpthc,A]rdc Rxrsdlr- ;BR RtrsZhmZajd Bgdl-
Dmf- 1.06+ 4+ 1317−1325-
’3( Oqhx]mj]+ U- O-: F]qc]r+ Q- K- Lnmn, ]mc ch, b]shnmhb hnmhb
khpthcr a]rdc ]ptdntr ahog]rhb rxrsdlr enq sgd dwsq]bshnm ne chbknedm]b
rnchtl- Rdo- Mtqhe- Sdbgmnj- 1.1.+ 123+ 005/37-
’4( @antdkdk]+ @- Q-: S]m+ R-: Jdkr]kk+ F- G-: G]kkdss+ I- O- Snv]qc ]
Bhqbtk]q Dbnmnlx9 Cdbnms]lhm]shnm ]mc U]knqhy]shnm ne Onrsbnm,
rtldq V]rsd Vnnc Trhmf sgd hnmnRnku Oqnbdrr- ;BR RtrsZhmZajd
Bgdl- Dmf- 1.1.+ 7+ 03330−03350-
’5( B]n+ B-: Wt+ W-: V]mf+ F-: X]mf+ Y-: Bgdmf+ Y-: Yg]mf+ R-: Kh+ S-:
Ot+ X-: Ku+ F-: Wt+ B-: B]h+ I-: Ygnt+ V-: Kh+ E-: Ot+ Y-: Kh+ W-
Bg]q]bsdqhy]shnm ne hnmhb khpthcr qdlnuhmf gd]ux lds]kr eqnl
dkdbsqnok]shmf rktcfd9 Hmektdmbhmf e]bsnqr+ noshlhy]shnm rsq]sdfhdr ]mc
qd]bshnm ldbg]mhrlr- Bgdlnrogdqd 1.12+ 213+ 0272/8-
’6( Khm+ Y-: Rt+ X-: C]h+ Q-: Kht+ F-: X]mf+ I-: Rgdmf+ V-: Ygnmf+ X-:
S]m+ K-: Bgdm+ X- Hnmhb Khpthc,Hmctbdc Nrsv]kc Qhodmhmf Deedbs enq
Deehbhdms ]mc Rs]akd Shm,A]rdc Odqnurjhsd Rnk]q Bdkkr- ;BR ;ooj-
LZsdq- GmsdqeZbdr 1.10+ 02+ 0431/−04317-
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’7( R]j]dad+ G-: L]srtlnsn+ G-: S]srtlh+ J- @ookhb]shnm ne qnnl
sdlodq]stqd hnmhb khpthcr sn Kh a]ssdqhdr- Djdbsqnbghl- ;bsZ 1..6+ 42+
0/37−0/43-
’8( Rsnbjdq+ L- V-: Gd]kx+ @- L-: Edqftrnm+ R- Roq]x Dmb]ortk]shnm
]r ] Enqltk]shnm Rsq]sdfx enq Cqtf,A]rdc Qnnl Sdlodq]stqd Hnmhb
Khpthcr9 Dwoknhshmf Cqtf,Onkxldq Hllhrbhahkhsx sn Dm]akd Oqnbdrrhmf
enq Rnkhc Cnr]fd Enqlr- Lnj- MgZqlZbdtshbr 1.1.+ 06+ 2301−2313-
’0/( Rsnbjdq]+ L- V-: Srnk]jh+ D-: G]qchmf+ L- I-: Gd]kx+ @- L-:
Edqftrnm+ R- Bnlahmhmf Hrnk]shnm,Eqdd ]mc Bn,Oqnbdrrhmf L]mt,
e]bstqhmf @ooqn]bgdr sn @bbdrr Qnnl Sdlodq]stqd Hnmhb Khpthc
Enqlr ne @OHr- I- MgZql- Rbh- 1.12+ 001+ 1/68-
’00( G]mc]+ L-: @kl]kjh+ V- G-: Rgtjk]+ Q-: @ey]k+ N-: @ks]lhlh+ @-
R- @-: Adf+ R-: Q]gl]m+ L- @bshud og]ql]bdtshb]k hmfqdchdmsr ’@OHr(
hm hnmhb khpthcr9 @m deedbshud ]ooqn]bg enq @OH ogxrhnbgdlhb]k
o]q]ldsdq noshlhy]shnm- Cqtf Chrbnudqx SncZx 1.11+ 16+ 1304−1313-
’01( Srnk]jh+ D-: Rsnbjdq+ L- V-: Gd]kx+ @- L-: Edqftrnm+ R-
Enqltk]shnm ne hnmhb khpthc @OHr uh] roq]x cqxhmf oqnbdrrdr sn dm]akd
bnmudqrhnm hmsn rhmfkd ]mc svn,og]rd rnkhc enqlr- Gms- I- MgZql- 1.10+
5.2+ 01/558-
’02( Bgdm+ R-: Yg]n+ X-: Yg]mf+ G-: Wt+ O-: Ih]mf+ Y-: Yg]mf+ G-:
X]mf+ I- Chqdbs lhbqndmb]ortk]shnm ne Hnmhb,Khpthc,A]rdc rgd]q
sghbjdmhmf ekthc uh] qgdnknfhb]k adg]uhnq sq]mrhshnm enq etmbshnm]k
]ookhb]shnmr- Bgdl- Dmf- I- 1.12+ 344+ 03/708-
’03( Lnqhj]v]+ L-: S]j]mn+ @-: S]n+ R-: Jhlhytj]+ M- Ahnonkxldq,
Dmb]ortk]sdc Oqnsdhm Lhbqnb]ortkdr Ronms]mdntrkx Enqldc ]s sgd
Hnmhb Khpthc,V]sdq Hmsdqe]bd- AhnlZbqnlnjdbtjdr 1.01+ 02+ 3/64−
3/7/-
’04( Adqsnm+ O-: Rg]lrghm]+ I- K-: Ahb]+ J-: Qnfdqr+ Q- C- Hnmhb
Khpthcr ]r Eq]fq]mbd Oqdbtqrnqr9 Rl]qs Cdkhudqx Rxrsdlr enq Unk]shkd
Bnlontmcr- Gmc- Dmf- Bgdl- Pdr- 1.07+ 46+ 05/58−05/65-
’05( A]mcdhq]+ O-: Lnmsdhqn+ I-: A]oshrs]+ @- L-: L]f]kg]dr+ E- C-
Sqhanknfhb]k Odqenql]mbd ne OSED,a]rdc Bn]shmf Lnchehdc vhsg
Lhbqndmb]ortk]sdc ZGLHL[ZMSe1[ Hnmhb Khpthc- Sqhanj Jdss- 1.04+
48+ 02-
’06( F]chkng]q+ A- K-: Rg]mj]qkhmf+ F- R- Bgnkhmd a]rdc hnmhb khpthcr
]mc sgdhq ]ookhb]shnmr hm nqf]mhb sq]mrenql]shnm- I- Lnj- Jhp- 1.06+
116+ 123−150-
’07( Lnqhdk+ O-: F]qbé],Rtáqdy+ D- I-: L]qsémdy+ L-: F]qbé]+ @- A-:
Lnmsdr,Lnqám+ L- @-: B]kuhmn,B]rhkc]+ U-: A]m]qdr+ L- @- Rxmsgdrhr+
bg]q]bsdqhy]shnm+ ]mc b]s]kxshb ]bshuhsx ne hnmhb khpthcr a]rdc nm
ahnrntqbdr- SdsqZgdcqnm Jdss- 1.0.+ 40+ 3766−3770-
’08( Qdptdin+ O- E-: Fíldy+ D-: L]bdcn+ D- @- O]qshshnmhmf ne CMO,
@lhmn @bhcr hm Mdv Ahncdfq]c]akd Bgnkhmd @lhmn @bhc.Hnmhb
Khpthc,A]rdc @ptdntr Svn,Og]rd Rxrsdlr- I- Bgdl- Dmf- CZsZ 1.08+
53+ 3622−366/-
’1/( cdk Nkln+ K-: K]fd,Drsda]mdy+ H-: Knody+ Q-: F]qbh] cd k] Udf]+
I- L- Tmcdqrs]mchmf sgd Rsqtbstqd ]mc Oqnodqshdr ne Bgnkhmhtl
@lhmn @bhc A]rdc Hnmhb Khpthcr- I- Mgxr- Bgdl- A 1.05+ 01.+ 0/216−
0/224-
’10( Lh]n+ R-: @sjhm+ Q-: V]qq+ F- Cdrhfm ]mc ]ookhb]shnmr ne
ahnbnlo]shakd bgnkhmd ]lhmn ]bhc hnmhb khpthcr- Fqddm Bgdl- 1.11+
13+ 6170−62/3-
’11( Rgdj]]qh+ G-: Lnjgs]qontq+ L-: Mdr]qh+ O-: Jgnqr]mch+ L-:
Adgantch+ L- Q-: Fnklng]ll]ch+ A- Ld]rtqdldms ]mc Sgdqlncx,
m]lhb Lncdkhmf ne K]lnsqhfhmd Rnktahkhsx hm sgd Oqdrdmbd ne Rnld
Bgnkhmd,A]rdc Hnmhb Khpthcr- I- Bgdl- Dmf- CZsZ 1.10+ 55+ 11//−
11/7-
’12( Qdrbgjd+ S-: Ygdqhjnu]+ J- U-: Udqdujhm+ R- O-: Gdkc+ B- Admynhb
@bhc ]mc Bgknqnadmynhb @bhcr9 Sgdqlncxm]lhb Rstcx ne sgd Otqd
Bnlontmcr ]mc Ahm]qx Lhwstqdr Vhsg V]sdq- I- MgZql- Rbh- 1.05+
0.4+ 0/4/−0/47-
’13( Rnmf+ B- O-: Q]l]m]m+ Q- M-: Uhi]x]q]fg]u]m+ Q-: L]bE]qk]md+
C- Q-: Bg]m+ D-,R-: Nnh+ B-,V- Fqddm+ @ptdntr Svn,Og]rd Rxrsdlr
A]rdc nm Bgnkhmhtl @lhmn]sd Hnmhb Khpthcr vhsg Stm]akd Gxcqn,
ognahbhsx ]mc Bg]qfd Cdmrhsx- ;BR RtrsZhmZajd Bgdl- Dmf- 1.04+ 2+
2180−2187-
’14( Lnq]mcdhq]+ K-: R]mqnlám+ L-@-: Cdhud+ E- I-: Qncqéftdy+ @-
Bgnkhmhtl chodoshcd ]r sgd bnqmdqrsnmd sn athkc oqnlhrhmf rdo]q]shnm

oqnbdrrdr9 @ rhltks]mdntr qdbnudqx rsq]sdfx enq lhbqn]kf]d ahnqdeh,
mdqhdr- Rdo- Mtqhe- Sdbgmnj- 1.1.+ 14.+ 006177-
’15( Fíldy+ D-: Qdptdin+ O- E-: Snin+ D-: L]bdcn+ D- @- Qdbnudqx ne
ek]unmnhcr trhmf mnudk ahncdfq]c]akd bgnkhmd ]lhmn ]bhcr hnmhb khpthcr
a]rdc @SOR- Ejthc MgZrd Dpthjha- 1.08+ 382+ 0−8-
’16( Lnq]mcdhq]+ K-: L]qsémdy,A]ks]r]q+ @-: R]mqnlám+ L-@-:
Qncqéftdy+ @-: Cdhud+ E- I- Cdrhfmhmf mnudk ahnbnlo]shakd
nkhfnodoshcd,a]rdc hnmhb khpthcr enq fqddmdq cnvmrsqd]l oqnbdrrdr-
I- BjdZmdq Mqnc- 1.10+ 168+ 012245-
’17( Rtm+ M-: O]qsg]r]q]sgh+ Q-: Rnbg]+ @- L-: Rgh+ I-: Yg]mf+ R-:
Rs]uhk]+ U-: R]kd+ J- K-: Rhllnmr+ A- @-: Rhmfg+ R- Tmcdqrs]mchmf
oqdsqd]sldms deehb]bx ne entq bgnkhmhtl ]mc hlhc]ynkhtl hnmhb khpthcr
ax bgdlhrsqx ]mc bnlots]shnm- Fqddm Bgdl- 1.03+ 05+ 1435−1446-
’18( X]mf+ Y-,Y-: Yg]n+ X-,M-: Gd+ K-,M- BN1 bgdlhrsqx9 s]rj,
rodbhehb hnmhb khpthcr enq BN1 b]ostqd.]bshu]shnm ]mc rtardptdms
bnmudqrhnm- PRB ;cu- 1.00+ 0+ 434−456-
’2/( C]r+ R-: J]ql]j]q+ S-: A]k]rtaq]l]mh]m+ R- Lnkdbtk]q
Ldbg]mhrl adghmc Rnkudms Bnmbdmsq]shnm,Cdodmcdms Noshl]k
@bshuhsx ne Sgdqlnlxbdr k]mtfhmnrtr Kho]rd hm ] Ahnbnlo]shakd
Hnmhb Khpthc9 Hmsdqe]bh]k @bshu]shnm sgqntfg @qfhmhmd Rvhsbg- I- Mgxr-
Bgdl- A 1.05+ 01.+ 0061/−00621-
’20( Fhkcrdsg+ V-: G]admrbgtrr+ @-: Rodcchmf+ E- G- Oqdbhrhnm
ld]rtqdldmsr ne cdmrhshdr ]mc sgdql]k chk]shnm ne v]sdq adsvddm
4-cdf- ]mc 7/-cdf- I- Bgdl- Dmf- CZsZ 0861+ 06+ 3/1−3/8-
’21( G]kdr+ I- K-: Dkkdmcdq+ I- G- Khpthc cdmrhshdr eqnl 182 sn 38/ J
ne mhmd ]khog]shb ]kbngnkr- I- Bgdl- Sgdqlncxm- 0865+ 7+ 0066−0073-
’22( Cáuhk]+ L- I-: @kb]kcd+ Q-: @shkg]m+ L-: @o]qhbhn+ R- OρS
ld]rtqdldmsr ]mc cdqhudc oqnodqshdr ne khpthc 0,]kj]mnkr- I- Bgdl-
Sgdqlncxm- 1.01+ 36+ 130−148-
’23( S]ha+ L- L-: Ltqtfdr]m+ S- Cdmrhsx+ Qdeq]bshud Hmcdw+ ]mc
Dwbdrr Oqnodqshdr ne 0,Atsxk,2,ldsgxkhlhc]ynkhtl Sdsq]ektnqnanq]sd
vhsg V]sdq ]mc Lnmndsg]mnk]lhmd- I- Bgdl- Dmf- CZsZ 1.01+ 46+
01/−015-
’24( B]rsqn+ L- B-: Qncqéftdy+ G-: @qbd+ @-: Rnsn+ @- Lhwstqdr ne
Dsg]mnk ]mc sgd Hnmhb Khpthc 0,Dsgxk,2,ldsgxkhlhc]ynkhtl @bds]sd
enq sgd Eq]bshnm]sdc Rnktahkhsx ne Ahnonkxldqr ne Khfmnbdkktknrhb
Ahnl]rr- Gmc- Dmf- Bgdl- Pdr- 1.03+ 42+ 0074/−00750-
’25( F]qbé],@a]qqhn+ R- L-: Snqb]k+ L-: G]x]+ L- K-: Tqhds]+ I- R-:
L]hm]q+ @- L- Sgdqlnogxrhb]k oqnodqshdr ne z’°(,khm]knnk ) oqno]m,
0,nk{9 @ ehqrs rs]fd snv]qcr sgd cdudknoldms ne ] fqddm oqnbdrr- I-
Bgdl- Sgdqlncxm- 1.00+ 32+ 416−425-
’26( Gtadq+ L- K-: Odqjhmr+ Q- @-: K]drdbjd+ @-: Eqhdmc+ C- F-:
Rdmfdqr+ I- U-: @rr]dk+ L- I-: Lds]w]+ H- M-: Unfdk+ D-: L]qdr+ Q-:
Lhx]f]v]+ J- Mdv Hmsdqm]shnm]k Enqltk]shnm enq sgd Uhrbnrhsx ne
G1N- I- Mgxr- Bgdl- Pde- CZsZ 1..8+ 27+ 0/0−014-
’27( A]xk]tbp+ @-: V]srnm+ F-: Yáadqf,Lhjjdkrdm+ B-: A]yhkd+ I-,O-:
Anmdc+ B- Cxm]lhb Uhrbnrhsx ne sgd Ahm]qx Rxrsdl 0,Oqno]mnk )
Snktdmd ]r ] Etmbshnm ne Sdlodq]stqd ]mc Oqdrrtqd- I- Bgdl- Dmf-
CZsZ 1..8+ 43+ 1604−1610-
’28( Cd R]mshr+ R-: L]rbh+ F-: B]rbhnss]+ E-: B]lhmhsh+ Q-: Rb]qodkkhmh+
D-: B]lodsdkk]+ L-: Fnmsq]mh+ K- Bgnkhmhtl,]lhmn ]bhc a]rdc hnmhb
khpthcr9 ] mdv ldsgnc ne rxmsgdrhr ]mc ogxrhbn,bgdlhb]k bg]q]bsdq,
hy]shnm- Mgxr- Bgdl- Bgdl- Mgxr- 1.04+ 06+ 1/576-
’3/( Bghqhbn+ Q- C-: Eqdmjdk+ L-: Chjx+ U- U-: L]qrg+ J- M-: Vhkgnhs+
Q- B- SgdqlnLK@m WLK,A]rdc @ooqn]bg enq Rsnq]fd ]mc Dwbg]mfd
ne Dwodqhldms]k ]mc Bqhshb]kkx Du]kt]sdc Sgdqlnogxrhb]k ]mc
Sgdqlnbgdlhb]k Oqnodqsx C]s]- 1- Tmbdqs]hmshdr- I- Bgdl- Dmf-
CZsZ 1..2+ 37+ 0233−0248-
’30( Entkds+ @-: Fg]mdl+ N- A-: Dk,G]qa]vh+ L-: Káudptd+ I-,L-:
Lts]kha+ L- H- @-: Xhm+ B-,X- Tmcdqrs]mchmf sgd ogxrhb]k oqnodqshdr+
snwhbhshdr ]mc ]msh,lhbqnah]k ]bshuhshdr ne bgnkhmd,]lhmn ]bhc,a]rdc
r]ksr9 Knv,snwhb u]qh]msr ne hnmhb khpthcr- I- Lnj- Jhp- 1.05+ 110+ 022−
027-
’31( Kh+ P-: Kht+ V-: Ygt+ W- Fqddm bgnkhmd ]lhmn ]bhc hnmhb khpthcr
]ptdntr svn,og]rd dwsq]bshnm bntokdc vhsg rxmbgqnmntr ektnqdrbdmbd
rodbsqnrbnox enq ]m]kxrhr m]ogsg]kdmd ]mc oxqdmd hm v]sdq r]lokdr-
SZjZmsZ 1.1.+ 108+ 0102/4-
’32( S]n+ C-,I-: Bgdmf+ Y-: Bgdm+ E-,E-: Kh+ Y-,L-: Gt+ M-: Bgdm+ W-,
R- Rxmsgdrhr ]mc Sgdqlnogxrhb]k Oqnodqshdr ne Ahnbnlo]shakd
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Bgnkhmhtl,A]rdc @lhmn @bhc Hnmhb Khpthcr- I- Bgdl- Dmf- CZsZ 1.02+
47+ 0431−0437-
’33( Kht+ P-,O-: Gnt+ W-,C-: Kh+ M-: Ynmf+ L-,G- Hnmhb khpthcr eqnl
qdmdv]akd ahnl]sdqh]kr9 rxmsgdrhr+ bg]q]bsdqhy]shnm ]mc ]ookhb]shnm hm
sgd oqdsqd]sldms ne ahnl]rr- Fqddm Bgdl- 1.01+ 03+ 2/3−2/6-
’34( Kd Cnmmd+ @-: Ancn+ D- Bgnkhmhtl ]lhmn ]bhc,a]rdc hnmhb
khpthcr- Ahnogxr- Pdu- 1.10+ 02+ 036−05/-
’35( Qdptdin+ O- E-: Fnmyákdy+ D- I-: L]bdcn+ D- @-: Cnlémftdy+ @-
Deedbs ne sgd sdlodq]stqd nm sgd ogxrhb]k oqnodqshdr ne sgd otqd hnmhb
khpthc 0,dsgxk,2,ldsgxkhlhc]ynkhtl ldsgxkrtke]sd ]mc bg]q]bsdqhy]shnm
ne hsr ahm]qx lhwstqdr vhsg ]kbngnkr- I- Bgdl- Sgdqlncxm- 1.03+ 63+
082−1//-
’36( Fnmyákdy+ D- I-: Fnmyákdy+ A-: L]bdcn+ D- @- Deedbs ne sgd
qdk]shud gtlhchsx ]mc hrnldqhb rsqtbstqd nm sgd ogxrhb]k oqnodqshdr ne
oxqhchmhtl a]rdc,hnmhb khpthcr- I- Bgdl- Sgdqlncxm- 1.04+ 75+ 85−
0/4-
’37( Unfdk+ G- C]r Sdlodq]stq]ag]dmfhfjdhsrfdrdsy cdq Uhrjnrhs]ds
unm Ektdrrhfjdhsdm- Mgxr- W- 0810+ 11+ 534-
’38( Etkbgdq+ F- R- @m]kxrhr ne Qdbdms Ld]rtqdldmsr ne sgd
Uhrbnrhsx ne Fk]rrdr- I- ;l- BdqZl- Rnb- 0814+ 7+ 228−244-
’4/( S]ll]mm+ F-: Gdrrd+ V- Chd @ag]mfhfjdhs cdq Uhrbnrhs]s unm
cdq Sdlodq]stq ahd tmsdqjtgksdm Ektrrhfjdhsdm- W- Zmnqf- Zjjf- 0815+
045+ 134−146-
’40( M]rbhldmsn+ L- K- E-: @o]qhbhn+ B- C]s] bk]rrhehb]shnm vhsg sgd
Unfdk,Etkbgdq,S]ll]mm,Gdrrd uhrbnrhsx dpt]shnm trhmf bnqqdronmc,
dmbd ]m]kxrhr- Mgxr- A 1..6+ 287+ 60−66-
’41( L]mn+ I- E-: Odqdhq]+ D- C]s] @m]kxrhr vhsg sgd Unfdk,Etkbgdq,
S]ll]mm,Gdrrd Dpt]shnm- I- Mgxr- Bgdl- ; 1..3+ 0.7+ 0/713−
0/722-
’42( Qncqéftdy+ G-: Aqdmmdbjd+ I- E- Sdlodq]stqd ]mc Bnlonrhshnm
Cdodmcdmbd ne sgd Cdmrhsx ]mc Uhrbnrhsx ne Ahm]qx Lhwstqdr ne V]sdq
) Hnmhb Khpthc- I- Bgdl- Dmf- CZsZ 1..5+ 40+ 1034−1044-
’43( Bngdm+ L- G-: Stqmatkk+ C- Lnkdbtk]q Sq]mronqs hm Khpthcr
]mc Fk]rrdr- I- Bgdl- Mgxr- 0848+ 20+ 0053−0058-
’44( @c]l+ F-: Fhaar+ I- G- Nm sgd sdlodq]stqd cdodmcdmbd ne
bnnodq]shud qdk]w]shnm oqnodqshdr hm fk]rr,enqlhmf khpthcr- I- Bgdl-
Mgxr- 0854+ 32+ 028−035-
’45( Uhctkhbg+ F- @-: J]x+ Q- K- Sgd chdkdbsqhb bnmrs]ms ne v]sdq
adsvddm /* ]mc 3/*- I- Mgxr- Bgdl- 0851+ 55+ 272-
’46( Bdkh]mn+ @- U-: Fdmshkd+ O- R-: Bdenk]+ L- Chdkdbsqhb Bnmrs]msr ne
Ahm]qx Rxrsdlr- I- Bgdl- Dmf- CZsZ 0851+ 6+ 280-
’47( Fnudq+ S- @-: Rd]qr+ O- F- Bnmctbs]mbdr ne Rnld Dkdbsqnkxsdr hm
0,Oqno]mnk ]s 14*- I- Mgxr- Bgdl- 0845+ 5.+ 22/−221-
’48( Qdckhbg+ N-: Jhrsdq+ @- S- @kfdaq]hb Qdoqdrdms]shnm ne
Sgdqlncxm]lhb Oqnodqshdr ]mc sgd Bk]rrhehb]shnm ne Rnktshnmr- Gmc-
Dmf- Bgdl- 0837+ 3.+ 234−237-
’5/( Fnmyákdy+ D- I-: Fnmyákdy+ A-: L]bdcn+ D- @- Sgdqlnogxrhb]k
Oqnodqshdr ne sgd Otqd Hnmhb Khpthc 0,Atsxk,0,ldsgxkoxqqnkhchmhtl
Chbx]m]lhcd ]mc Hsr Ahm]qx Lhwstqdr vhsg @kbngnkr- I- Bgdl- Dmf-
CZsZ 1.02+ 47+ 033/−0337-
’50( @kldhc]+ G- E- C-: Knodr+ I- M- B-: Qdadkn+ K- O- M-: Bntshmgn+
I- @- O-: Eqdhqd+ L- F-: L]qqtbgn+ H- L- Cdmrhshdr ]mc Uhrbnrhshdr ne
Lhwstqdr ne Svn Hnmhb Khpthcr Bnms]hmhmf ] Bnllnm B]shnm- I-
Bgdl- Dmf- CZsZ 1.05+ 50+ 1717−1732-
’51( Fnmf+ X-: Rgdm+ B-: Kt+ X-: Ldmf+ G-: Kh+ B- Uhrbnrhsx ]mc
Cdmrhsx Ld]rtqdldmsr enq Rhw Ahm]qx Lhwstqdr ne V]sdq ’Ldsg]mnk nq
Dsg]mnk( vhsg ]m Hnmhb Khpthc ’ZALHL[ZCLO[ nq ZDLHL[ZCLO[(
]s @slnrogdqhb Oqdrrtqd hm sgd Sdlodq]stqd Q]mfd ne ’182-04 sn
222-04( J- I- Bgdl- Dmf- CZsZ 1.01+ 46+ 22−28-
’52( Knodr+ B-: Udkgn+ O-: L]bdcn+ D- @- Oqdchbshmf sgd hnmhbhsx ne
hnmhb khpthcr hm ahm]qx lhwstqdr a]rdc nm rnktahkhsx c]s]- Ejthc MgZrd
Dpthjha- 1.12+ 456+ 002606-
’53( Udkgn+ O-: Knodr+ B-: L]bdcn+ D- @- Oqdchbshmf sgd hnmhbhsx ne
hnmhb khpthcr hm ahm]qx lhwstqdr a]rdc nm rnktahkhsx c]s]9 HH- Ejthc
MgZrd Dpthjha- 1.12+ 458+ 002655-
’54( Rsnoo]+ @-: Gtmfdq+ I-: Atbgmdq+ Q- Bnmctbshuhshdr ne Ahm]qx
Lhwstqdr ne Hnmhb Khpthcr vhsg Onk]q Rnkudmsr- I- Bgdl- Dmf- CZsZ
1..8+ 43+ 361−368-

’55( F]qbé],L]qcnmdr+ L-: Nrnqhn+ G- L-: K]etdmsd+ B-: F]rbím+ H-
Hnmhb Bnmctbshuhshdr ne Ahm]qx Lhwstqdr Bnms]hmhmf Oxqhchmhtl,A]rdc
Hnmhb Khpthcr ]mc @kj]mnkr- I- Bgdl- Dmf- CZsZ 1.02+ 47+ 0502−051/-
’56( Yg]mf+ P-,F-: Rtm+ R-,R-: Ohstk]+ R-: Kht+ P-,R-: Vdky,Ahdql]mm+
T-: Yg]mf+ I-,I- Dkdbsqhb]k Bnmctbshuhsx ne Rnktshnmr ne Hnmhb Khpthcr
vhsg Ldsg]mnk+ Dsg]mnk+ @bdsnmhsqhkd+ ]mc Oqnoxkdmd B]qanm]sd- I-
Bgdl- Dmf- CZsZ 1.00+ 45+ 3548−3553-
’57( Qhkn+ D-: Uhk]+ I-: F]qbé],F]q]a]k+ R-: U]qdk]+ K- L-: B]ady]+ N-
Dkdbsqhb]k Bnmctbshuhsx ne Rdudm Ahm]qx Rxrsdlr Bnms]hmhmf 0,Dsgxk,
2,ldsgxk Hlhc]ynkhtl @kjxk Rtke]sd Hnmhb Khpthcr vhsg V]sdq nq
Dsg]mnk ]s Entq Sdlodq]stqdr- I- Mgxr- Bgdl- A 1.02+ 006+ 0300−
0307-
’58( Lámcdy,Lnq]kdr+ S-: B]qqdsd+ I-: B]ady]+ N-: F]kkdfn+ K- I-:
U]qdk]+ K- L- Lnkdbtk]q Cxm]lhbr Rhltk]shnm ne sgd Rsqtbstqd ]mc
Cxm]lhbr ne V]sdq,0,@kjxk,2,ldsgxkhlhc]ynkhtl Hnmhb Khpthc
Lhwstqdr- I- Mgxr- Bgdl- A 1.00+ 004+ 5884−6//7-
’6/( B]qqdsd+ I-: Lámcdy,Lnq]kdr+ S-: B]ady]+ N-: Kxmcdm,Adkk+ Q-
L-: F]kkdfn+ K- I-: U]qdk]+ K- L- Hmudrshf]shnm ne sgd Knb]k Rsqtbstqd ne
Lhwstqdr ne ]m Hnmhb Khpthc vhsg Onk]q Lnkdbtk]q Rodbhdr sgqntfg
Lnkdbtk]q Cxm]lhbr9 Bktrsdq Enql]shnm ]mc @mftk]q Chrsqhatshnmr- I-
Mgxr- Bgdl- A 1.01+ 005+ 4830−484/-
’60( @mfdkk+ B- @-: Axqmd+ M-: Adkhdqdr+ I-,O- O]q]kkdk Cdudknoldmsr hm
@oqnshb ]mc Oqnshb Hnmhb Khpthcr9 Ogxrhb]k Bgdlhrsqx ]mc
@ookhb]shnmr- ;bb- Bgdl- Pdr- 1..6+ 3.+ 0117−0125-
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