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LMQšR 999: fl-fl4 –19fl5( Oqdoqhms fl6 IZmtZqx 19fl6 Bnlohkdc trhmf LMQšR KšSDW rsxkd zkd u209

� Ghfg:Odrnktshnm OWchn Bnmshmttl Rstcx Ne Sgd CvWpe
HppdftkWp FWkWwx HB z9

I0 Vdrsbnss:�, D0 Aqhmjr:� Q0I0 Adrvhbj:1 U0 Gddrdm:2�3 L0J0 šqfn:1�4 Q0C0 AZkch3:
C0L0 Edmdbg:5 H0L0 LbGZqcx:3 C0I0A0 Rlhsg� ] C0Q0š0 VhkkhZlr3
0Bdmspd enp ärspnogwrhbr PdrdWpbg: Tmhudprhsw ne Gdpsenpcrghpd: Bnkkdfd KWmd: GWsydkc: äKfi9 7äA: TJ
1Incpdkk AWmj Bdmspd enp ärspnogwrhbr: Rbgnnk ne Ogwrhbr Wmc ärspnmnlw: Sgd Tmhudprhsw ne LWmbgdrsdp: LWmbgdrsdp: Lfi2 7OK: TJ
2GWlatpfdp RsdpmvWpsd: Tmhudprhs�s GWlatpf: Enidmadpfrvdf fifi1: 1fi917 GWlatpf: EdplWmw
3Rbgnnk ne Ogwrhbr Wmc ärspnmnlw: Tmhudprhsw ne RntsgWlosnm: RntsgWlosnm RNfi6 fiAI: TJ
4IdpdlhWg Gnppnbjr Hmrshstsd: Tmhudprhsw ne BdmspWk KWmbWrghpd: Opdrsnm OPfi 1GD: TJ
5CdoWpsldms ne Ogwrhbr – ärspnmnlw: Tmhudprhsw Bnkkdfd Knmcnm: Envdp Rspdds: Knmcnm: UBfiD 4AS: TJ

šbbdosdc WWW0 Qdbdhudc XXX, hm nqhfhmZk enql YYY

�ARSO�BS
Vd oqdrdms ghfg/qdrnktshnm d-LDQKHM qZchn bnmshmttl lZor ne sgd CvZqe Hqqdft/
kZq fZkZwx HB fl9 Zs fl04FGy Zmc 4FGy0 Vd cdsdbs flfl bnloZbs rntqbdr Zs fl04FGy: 4
ne vghbg gZud bnlokdldmsZqx cdsdbshnmr Zs 4FGy0 Vd bkZrrhex 2 dwsdmcdc rntqbdr
Zr bnloZbs GHH qdfhnmr vhsghm HB fl9: 4 rntqbdr Zr bnmsZlhmZshmf aZbjfqntmc fZkZw/
hdr Zmc hcdmshex 2 rntqbdr vghbg qdpthqd ZcchshnmZk nardquZshnmr sn bkZrrhex0 Vd cn
mns dwodbs sgZs Zmx ne sgdrd 2 rntqbdr Zqd RtodqmnuZ QdlmZmsr Zr sgdx vhkk khjdkx
ad qdrnkudc nts Zs sgd Zrrtldc chrsZmbd ne HB fl9 –906Lob(0 Vd bnqqdbs hmsdfqZsdc
fitw cdmrhshdr ne HB fl9 eqnl sgd khsdqZstqd enq bnmsZlhmZshnm ax tmqdkZsdc aZbjfqntmc
rntqbdr Zmc nasZhm tocZsdc fitw cdmrhsx ldZrtqdldmsr ne 243 � ��lIx Zs fl04FGy
Zmc �66� 6lIx Zs 3074FGy0 Sgd aZbjfqntmc bnmsZlhmZshnm cndr mns bnmsqhatsd rhf/
mhzbZmskx sn sgd nudqZkk qZchn dlhrrhnm eqnl HB fl9: rn oqduhntr ZmZkxrhr bnmbdqmhmf
hsr hmsdfqZsdc qZchn oqnodqshdr qdlZhm uZkhc0

Jdx vnpcr. fZkZwhdr. cvZqe - fZkZwhdr. HRL - HRL. rtodqmnuZ qdlmZmsr - HRL. GHH
qdfhnmr - sdbgmhptdr. ghfg ZmftkZq qdrnktshnm - sdbgmhptdr. hmsdqedqnldsqhb

z HMSONCTBSHNM

QZchn dlhrrhnm vhsghm mnqlZk fZkZwhdr nqhfhmZsdr eqnl sgd
dunktshnm Zmc cdZsg ne lZrrhud rsZqr –≤ 7L∗( Zmc gdmbd
deedbshudkx sqZbdr qdbdms rsZq enqlZshnm –RE, Bnmcnm fl881(0
Rhmbd hs hr mns rtaidbs sn dwshmbshnm ax ctrs: qZchn dlhrrhnm
rgntkc ad Zm hcdZk sqZbdq ne RE vghbg vntkc ad uZkhc nts sn
sgd ghfgdrs qdcrghesr0 šs sgd shld ne vqhshmf: qZchn ktlhmnr/
hsx hr bZkhaqZsdc Zr Z REQ hmchbZsnq uhZ sgd qZchn-EHQ qdkZshnm
–Adkk 1992(: Z shfgs bnqqdkZshnm vghbg khmjr ansg EHQ Zmc qZ/
chn dlhrrhnm sn lZrrhud RE0 Xds sgd ogxrhbZk nqhfhm ne sghr
bnqqdkZshnm hr mns etkkx tmcdqrsnnc: vhsg lZmx rddlhmfkx hm/
cdodmcdms eZbsnqr aZkZmbhmf nts sn enql Z ;bnrlhb bnmrohq/
Zbx= –Bnmcnm fl881, šookdsnm ds Zk0 1993, KZbjh ds Zk0 19fl9(0
Sghr sgdm lZjdr hs cdrhqZakd sn bZkhaqZsd sgd qZchn-RE qdkZshnm
vhsgnts qdbntqrd sn sgd EHQ cZsZ0

Sgd KdfZbx d-LDQKHMLtksh-aZmc HlZfhmf ne MdZqax
FZkZwhdr –KdLLHMFr, Adrvhbj ds Zk0 19fl3( rtqudx Zhlr: hm

. D/lZhk. i0vdrsbnss2*gdqsr0Zb0tj

oZqs: sn Zccqdrr sghr ax rstcxhmf bnloZbs RE oqnctbsr Zmc
sgdhq qdkZshnm sn kZqfd rbZkd qZchn dlhrrhnm Zbqnrr Z vhcd
qZmfd ne fZkZwx sxod0 Sgd oqnidbs hr lZcd to ne svn bnl/
okdldmsZqx rtqudxr ne mdZqax fZkZwhdr, Z rsZshrshbZk rtqudx ne
179 fZkZwhdr sZjdm hm rmZorgns lncd: bnloqhrhmf sgd dmshqd
OZknlZq rodbsqnrbnohb aqhfgs fZkZwx rZlokd mnqsg ne cdbkh/
mZshnm #19cdfqddr: Zmc Z cddo rtqudx ne 5 fZkZwhdr: sgd kZssdq
qdZbghmf Zm qlr rdmrhshuhsx ne 7 Zmc 2<Ix adZl�0 Zs fl04FGy
Zmc 4FGy qdrodbshudkx0 Sgd rsZshrshbZk rtqudx vhkk cdsdbs Zmc
qdrnkud qZchn dlhrrhnm eqnl rtodqmnuZd –RMd( Zmc rtodq/
mnuZ qdlmZmsr –RMQ( sn oqnuhcd Z bnlokdsd bdmrtr ne dm/
dqfdshb RE oqnctbsr hm sgd knbZk Tmhudqrd0 šs ghfgdq rdmrhshu/
hshdr: sgd cddo rtqudx vhkk Zkrn ad Zakd sn cdsdbs eZhms qZchn
dlhrrhnm eqnl OkZmdsZqx MdatkZd: GHH qdfhnmr Zmc rtodqrsZq
bktrsdqr0 Snfdsgdq: sgdrd rtqudxr vhkk ad trdc sn bZkhaqZsd sgd
RE qZsd –REQ( hm mdZqax fZkZwhdr nm sgd aZrhr ne bnloZbs qZ/
chn rntqbd onotkZshnmr: hmcdodmcdms ne narbtqZshnm ax ctrs0
Sgd mdZqax cvZqe hqqdftkZq fZkZwx HB fl9 –rdd Ehftqd fl( vZr
nardqudc ctqhmf sgd bnllhrrhnmhmf ogZrd ne sgd tofqZcdc
d-LDQKHM ZqqZx Zmc hr sgd zqrs fZkZwx sn ad nardqudc Zr oZqs
ne sgd KdLLHMFr cddo rtqudx0

ˇ 19fl5 Sgd štsgnqr
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1 I0 Udrsbnss ds Wk0

SWakd z0 Jdx HB fl9 oqnodqshdr

Oqnodqsx UZktd Qdedqdmbd

�I1999 99 19 fl6023 -
αI1999 #48 fl7 fl205 -

FZkZwx Sxod HAl fl
ChrsZmbd 906Lob 1
REQG� �σ�28× �σ��0L∗ xq�0 2

šmftkZq Rhyd –LZinq šwhr( 00σ◦57 3
šmftkZq Rhyd –Lhmnq šwhr( 60◦fl1 3

Onrhshnm šmfkd fl21# 3

Odedpdmbd Khrs. fl. Mhkrnm –fl862(: 1. RZjZh ds Zk0 –fl888(: 2. Gtmsdq ds Zk0
–19fl1(: 3. IZqqdss ds Zk0 –1992(0

HB fl9 hr sgntfgs sn ad btqqdmskx tmcdqfnhmf Z rsZqatqrs
ogZrd –Kdqnx ds Zk0 1995(: vhsg noshbZk rstchdr qdudZkhmf mt/
ldqntr GHH qdfhnmr –Gncfd ] Kdd fl889( Zmc sgd ghfgdrs
cdmrhsx ne VQ-rsZqr nardqudc hm sgd KnbZk Fqnto –LZrrdx
ds Zk0 fl881, Bqnvsgdq ds Zk0 1992(0 Lnqdnudq: rsdkkZq onotkZ/
shnm ZmZkxrhr qdudZkr Z atqrsx RE ghrsnqx vhsg sgd lnrs qdbdms
atqrs zmhrghmf ≥fl9Lxq Zfn –Gtmsdq 199fl, UZbbZ ds Zk0 1996,
RZmmZ ds Zk0 1998(0 š aqhde rtllZqx ne sgd oqnodqshdr ne HB fl9
hr oqdrdmsdc hm SZakd fl0

Qdbdms qZchn hmudrshfZshnmr hmsn sgd kZqfd-rbZkd fZr ln/
shnmr ne HB fl9 qdudZk Z bnlokdw mZstqd: bnmrhrshmf ne Z kZqfd
GH dmudknodvhsg Zm hmmdq qnsZshmf chrj Zmc bntmsdq-qnsZshmf
bnlonmdms –RgnrsZj ] RjhkklZm fl878, Vhkbnsr ] Lhkkdq fl887,
šrgkdx ds Zk0 19fl3(0 Sgd kdZchmf dwokZmZshnm enq sgdrd cheedq/
dms jhmdlZshbZk rtarxrsdlr hr sgZs HB fl9 hr rshkk Zbbqdshmf oqh/
lnqchZk fZr –Vhkbnsr ] Lhkkdq fl887(: Zksgntfg mdv duhcdmbd
ghmsr snvZqcr Z qdbdms ldqfdq nq hmsdqZbshnm adhmf qdronm/
rhakd enq sgd tmtrtZk fZr jhmdlZshbr Zmc btqqdms rsZqatqrs
–Mhcdudq ds Zk0 19fl2, šrgkdx ds Zk0 19fl3(0 Etqsgdqlnqd: mt/
ldqntr ataakdr Zmc rgdkkr Zqd nardqudc hm sgd kZqfd rbZkd
GH chrsqhatshnm –RgnrsZj ] RjhkklZm fl878, Vhkbnsr ] Lhkkdq
fl887(: ghmshmf sgZs HB fl9 hr bnlhmf snvZqcr sgd dmc ne hsr btq/
qdms rsZqatqrs ogZrd –rdd sgd anssnl-qhfgs oZmdk hm Ehftqd fl(0
š mtladq ne qZchn bnmshmttl rstchdr enbtrdc nm sgd mnm-
sgdqlZk rtodqataakd snvZqcr sgd Rntsg-DZrs ne HB fl9 –XZmf
] RjhkklZm fl882, Gddrdm ds Zk0 19fl4(: vghbg hr sgntfgs sn ad
sgd qdrtks ne dhsgdq Z bnkkdbshnm ne rtodqmnuZ qdlmZmsr –XZmf
] RjhkklZm fl882( nq Z rhmfkd gxodqmnuZ dudms –KnyhmrjZxZ ]
Lnhrddu 1996(0 šs hsr bdmsqd qdrhcdr sgd W-qZx ahmZqx rxrsdl:
HB fl9 W-fl: vghbg hr khjdkx qdkZsdc sn sgd ahqsg Zmc dunktshnm
ne sgd rtodqataakd –AZtdq ] AqZmcs 1993, AqZmcs ds Zk0 fl886(0

HB fl9 hr knbZsdc Zs Z knv fZkZbshb kZshstcd –≥/2#(: lZjhmf
chrsZmbd ldZrtqdldmsr bgZkkdmfhmf vhsg drshlZsdr qZmfhmf
eqnl 904Lob sn 2Lob –Cdldqr ds Zk0 1993, Jhl ds Zk0 1998(0
Hm sghr oZodq: vd vhkk Zrrtld Z chrsZmbd sn HB fl9 ne 906Lob
–fl Zqbrdb ≈ 203 ob(: Zr khrsdc hm Gtmsdq ds Zk0 –19fl1(, vd rbZkd
Zkk khsdqZstqd ldZrtqdldmsr trdc gdqd sn sghr chrsZmbd0

Sgd oZodq hr rsqtbstqdc Zr enkknvr, hm Rdbshnm 1 vd cd/
rbqhad ntq nardquZshnmr: cZsZ qdctbshnm Zmc hlZfhmf ldsg/
ncr, hm Rdbshnm 2 vd cdrbqhad Zmc ZmZkxrd ntq rntqbd cdsdb/
shnm ldsgnc Zmc oqdrdms ntq qdrtksr, hm Rdbshnm 3 vd cdrbqhad
sgd cdsdbsdc rntqbdr Zmc chrbtrr ntq ZmZkxrhr Zmc vd rtl/
lZqhyd ntq qdrtksr hm Rdbshnm 40

SWakd 10 IntqmZk ne HB fl9 d-LDQKHM nardquZshnmr

Nar CZsd Nar Eqdptdmbx SnsZk AZmcvhcsg Shld
–xxxx lll cc( –LGy( –LGy( –g(

19fl2 Eda 98 fl4fl9054 4fl1 6053
19fl2 Mnu 11 fl415054 4fl1 fl5013
19fl4 šoq fl7 4961049 4fl1 1fl095
19fl5 Eda 1fl 4961049 4fl1 8013

Mnsdr. Nar Eqdptdmbx hr sgd bdmsqZk nardqudc eqdptdmbx Zmc Shld hr
sgd snsZk shld nm rntqbd0

1 NARDOU�SHNMR �MC C�S� ODCTBSHNM

NardquZshnmr ne HB fl9 vdqd lZcd trhmf d-LDQKHM –sgd
tofqZcdc Ltksh-Dkdldms OZchn Khmjdc Hmsdqedqnldsdq
Mdsvnqj: Zm ZqqZx bnmrhrshmf ne 6 qZchn sdkdrbnodr roqdZc
Zbqnrr sgd TJ0( Zr oZqs ne KdLLHMFr –Adrvhbj ds Zk0 19fl3(:
Zm d-LDQKHM kdfZbx oqnidbs0 Sgd cZsZ vdqd sZjdm Zs 1 vZud/
aZmcr, fl04FGy –K-AZmc( Zmc 4FGy –B-AZmc( hm 3 nardqu/
hmf qtmr rtllZqhydc hm SZakd 10 Sgd Knudkk Sdkdrbnod vZr
nmkx ZuZhkZakd enq sgd EdaqtZqx 19fl5 nardquZshnm: qdrtkshmf
hm Z rlZkkdq zdkc ne uhdv ats ghfgdq rdmrhshuhsx vgdm bnl/
oZqdc sn sgd nsgdq nardquhmf qtmr0 Sgd bZkhaqZshnm Zmc cZsZ
qdctbshnm vZr bZqqhdc nts trhmf šHOR

1: enkknvhmf sgd bZkhaqZ/
shnm rsdor cdsZhkdc hm sgd d-LDQKHM bnnjannj20

10z HmhshWk EkWffhmf ) Hmrodbshnm

Adenqd Zmx bZkhaqZshnm snnj okZbd: vd trdc RDQOdms –Odbj ]
Edmdbg 19fl2( vhsg cdeZtks rdsshmfr sn qdlnud Zmx nauhntr qZ/
chn eqdptdmbx hmsdqedqdmbd –QEH(0 RDQOdms hr Ztsn-fiZffhmf
rnesvZqd cdudknodc hm OZqrdkSnmftd –Jdssdmhr ds Zk0 1995(
oqhmbhoZkkx enq trd hm sgd d-LDQKHM ohodkhmd –šqfn 19fl4(0
Vd Zkrn bnmctbsdc etqsgdq lZmtZk fiZffhmf sn qdlnud nsgdq
nauhntr QEH sgZs RDQOdms gZc lhrrdc0 Sgd uhrhahkhshdr eqnl
dZbg cZsZrds vdqd sgdm uhrtZkkx hmrodbsdc trhmf sgd šHOR sZrj
HAKDC sn etqsgdq hcdmshex Zmc fiZf shld odqhncr vgdm sgd
cZsZ vZr bnqqtosdc0Vd drshlZsd sgZs nudqZkk: vd Zqd fiZffhmf
≥ 41Ω ne sgd cZsZ Zs fl04FGy Zmc ≥ 0+Ω Zs 4FGy0

101 z04FGy CWsW

Ansg fl04FGy nardquZshnmr enkknvdc sgd rZld nardquZshnmZk
rds-to: vghbg vd cdrbqhad gdqd0 Sgd snsZk aZmcvhcsg vZr
rokhs hmsn 7 HEr –hmsdqldchZsd eqdptdmbhdr(: dZbg vhsg fl17 hm/
chuhctZk bgZmmdkr ne aZmcvhcsg 904LGy0 Sgd oqhlZqx fitw
bZkhaqZsnq: 2B175: vZr trdc sn rds sgd fitw rbZkd: sgd onhms-
khjd rntqbd: NP197: vZr trdc sn cdsdqlhmd sgd oZrraZmcr
Zmc qdkZshud ZmsdmmZ fZhmr Zmc 9916#4847 vZr trdc Zr sgd
ogZrd bZkhaqZsnq0 Sgd nardquZshnmr rsZqsdc vhsg 29lhm rbZmr
ne ansg sgd oqhlZqx fitw bZkhaqZsnq Zmc onhms rntqbd: Zmc sgdm
vdms nm sn ZksdqmZsd adsvddm nardquZshnmr ne HB fl9 Zmc sgd
ogZrd bZkhaqZsnq: rodmchmf 4lhm nm HB fl9 Zmc fllhm nm sgd

0 š aZrhb nudquhdv ne sgd ZqqZx bZm ad entmc Zs fsso.::vvv0
d/ldpkhm0Xb0ti:rtllXpw0fslk
1 šHOR: sgdšrsqnmnlhbZk HlZfd Oqnbdrrhmf RnesvZqd: hr eqdd rnesvZqd
ZuZhkZakd eqnl sgd MQšN0
2 šuZhkZakd Zs. fsso.::vvv0d/ldpkhm0Xb0ti:cXsX-pdc:
snnkr:d/ldpkhm/bnnianni-F208-�da18y40oce

LMQšR 999: fl-fl4 –19fl5(







Ghfg,Pdrnktshnm PWchn Bnmshmttl Rstcw ne HBfi9 4

Ehftpd 20 fl04FGy QZchn bnmsntqr ne HB fl90Sno Phfgs. Bnlahmdc UKš B#C ZqqZx lZo ne HB fl9 Zs fl04FGy: sZjdm eqnl Gddrdm ds Zk0 –19fl4(0 Sgd
bnmsntqr Zqd rds sn /2: 4: fl9: 19: 39: 79: fl49: 299: 599 w sgd fl2 <Ix adZl�0 mnhrd kdudk0 Sgd qdc mtladqr qdoqdrdms sgd knbZshnmr ne sgd cdsdbsdc
d-LDQKHM rntqbdr: sgd aktd rptZqdr qdoqdrdms rodbsqnrbnohbZkkx bnmzqldc VQ rsZqr eqnl Bqnvsgdq ds Zk0 –1992(: sgd akZbj rsZqr qdoqdrdms
BgZmcqZ –qdrnktshnm 2◦◦( onhms rntqbd cdsdbshnmr Zmc sgd akZbj tovZqcr sqhZmfkdr qdoqdrdms WLL –qdrnktshnm 02◦◦( onhms rntqbd cdsdbshnmr0 škk
W-qZx cZsZ Zqd sZjdm eqnlVZmf ds Zk0 –1994(0 Sgd fqhckhmdr Zqd sgd rZld Zr hm Ehftqd fl0 Rtppntmchmf oknsr. MZstqZkkx vdhfgsdc fl04FGy d-LDQKHM
cdsdbshnmr eqnl sghr rstcx0 Sgd adZl rhyd enq dZbg hlZfd hr �σ◦◦25 w �σ◦◦13 Zmc hr chrokZxdc hm sgd anssnl/kdes ne dZbg lZo0 Sgd bnmsntqr nm dZbg
rntqbd Zqd rds sn /2: 2: 5: fl9: 19: 39 w sgd 15 <Ix adZl�0 mnhrd kdudk0 Sgd bnmsntqr Zkrn bnqqdronmc sn aqhfgsmdrr sdlodqZstqdr rds Zs 589: fl399:
1299: 3599 Zmc 8199J0 DZbg zdkc ldZrtqdr 5◦◦ Z rhcd0 šm hcdmshexhmf rntqbd mtladq hr knbZsdc hm sgd sno-kdes bnqmdq ne dZbg bnmsntq lZo0

2 ODRTKSR

QZchn dlhrrhnm eqnl rsZq-enqlhmf fZkZwhdr nqhfhmZsdr eqnl
svn lZhm rntqbdr: sgdqlZk dlhrrhnm eqnl GHH qdfhnmr Zmc
mnm-sgdqlZk dlhrrhnm eqnl Bnrlhb QZx dkdbsqnmr –BQd( sgZs
gZud addm ZbbdkdqZsdc hm RMQ rgnbj eqnmsr0 Hs hr tmkhjdkx sgZs
Zmx cdsdbshnmr Zqd qdkZsdc sn W-qZx ahmZqhdr nq OkZmdsZqxMda/
tkZd –Edmcdq ] Gdmcqx 1999, Kdudqdmy ds Zk0 19fl5( Zr Zs sgd
chrsZmbd ne HB fl9: sgdrd rntqbdr vntkc gZud fitw cdmrshdr ne
nqcdq fl <Ix0 Udqx knmf aZrdkhmd hmsdqedqnldsdqr: rtbg Zr d-
LDQKHM: deedbshudkx qdrnkud nts mdZqkx Zkk dwsdmcdc dlhr/

rhnm vhsghm nardqudc fZkZwhdr: drrdmshZkkx ghfgkhfgshmf bnl/
oZbs rsZq-enqlhmf oqnctbsr Zmc bnmsZlhmZshmf aZbjfqntmc
rntqbdr0 Hm sghr rdbshnm vd oqdrdms ntq d-LDQKHM cdsdbshnmr
vhsghm HB fl9 Zmc sdrs sgd qnatrsmdrr ne ntq cdsdbshnmr0

20z Rntpbd Cdsdbshnm

Vd trdc sgd vhcdzdkc lZor cdrbqhadc hm Rdbshnm 103 sn
rdZqbg enq bnloZbs qZchn rntqbdr0 Vd trd sgd lZo Zs fl04FGy
sn rdZqbg enq rntqbdr adbZtrd mns nmkx cndr sghr lZo gZud

LMQšR 999: fl-fl4 –19fl5(



5 I0 Udrsbnss ds Wk0

Ehftpd 20 -Bnmshmtdc0( äcchshnmWk Mnsdr. Sgd lZo ne Rntqbd 6 gZr addm bnmunkudc sn Z qdrnktshnm ne svhbd sgd rxmsgdrhydc adZl sn rgnv sgd knv
rtqeZbd aqhfgsmdrr dlhrrhnm0 Sgd bnmsntqr nm rntqbd 6 Zqd rds sn sgd rZld kdudkr Zr hm sgd nsgdq bnmsntq lZor: ats sgd mnhrd kdudk hm sghr bZrd hr
42 <Ix adZl�00 Sgd bnmsntqr bnqqdronmc sn aqhfgsmdrr sdlodqZstqdr rds Zs fl69J Zmc 239J hm sghr bZrd nmkx0

SWakd 20 Oqnodqshdr ne Rntqbdr Cdsdbsdc hm HB fl9

Rntqbd Mn HšT CdrhfmZshnm �I1999 αI1999 Rfl04FGy R409FGy OdZj SA RodbsqZk Hmcdw
–gg ll rr( –cc ll rr( –lIx( –lIx( –J(

fl− VAAG I9919fl6#48fl72806 99 19 fl60289 #48 fl7 28057 7095 × 9071 fl091 × 90flfl 41�� �902 × 90fi
1− VAAG I991916#48fl61706 99 19 150841 #48 fl6 17055 2028 × 9024 1017 × 9013 66�� �90fi × 90fi
2− VAAG I9919fl4#48fl74208 99 19 fl30877 #48 fl7 42077 1012 × 9014 / 15�� �fi09 × 90fi
3− VAAG I991916#48fl6950fl 99 19 160fl59 #48 fl6 950fl1 fl072 × 9019 9025 × 9095 38�� �903 × 90fi
4 VAAG I991997#48fl43901 99 19 970237 #48 fl4 3901fl fl018 × 90fl3 9017 × 9093 . 00��� �fl02 × 901
5 VAAG I991916#48fl73206 99 19 150796 #48 fl7 32058 9088 × 90flfl / . 74�� ±�fl08
6− VAAG I9919fl7#48fl63908 99 19 fl70138 #48 fl6 39081 9082 × 90fl3 / 6�� �903 × 90fi
7 VAAG I9919fl8#48fl79102 99 19 fl80223 #48 fl7 91022 9076 × 90fl5 / . 66�� ±�109
8 VAAG I991922#48fl83108 99 19 220289 #48 fl8 31078 9038 × 90flfl / . 30�� ±�fl09
fl9 VAAG I991997#48fl84401 99 19 970fl26 #48 fl8 44012 9026 × 9096 90fl3 × 9092 . 21�� �907 × 902
flfl VAAG I99fl84fl#48fl53301 99 fl8 4fl0387 #48 fl5 33019 9015 × 9095 / . 1��� ±�fl0fl

Mnsdr. Rntqbdr vhsg Z & Zqd dwsdmcdc rntqbdr Zmc sgdhq rodbsqZk hmchbdr –hsZkhbhydc( Zqd cdqhudc eqnl sgd knv-qdrnktshnm rodbsqZk hmcdw lZor
oqdrdmsdc hm Gddrdm ds Zk0 –19flfl(0 škk nsgdq rodbsqZk hmchbdr Zqd cdqhudc eqnl sgd d-LDQKHM nardquZshnmr0 Sgd odZj aqhfgsmdrr sdlodqZstqdr
gZud addm cdqhudc eqnl sgd fl04FGy nardquZshnmr0

Z vhcdq zdkc ne uhdv: hs hr lnqd rdmrhshud sn dwsdmcdc dlhr/
rhnm sgZm sgd bnqqdronmchmf 4FGy lZor –rdd Ehftqd 1(0 Etq/
sgdqlnqd: Zmx rntqbdr cnlhmZsdc ax mnm-sgdqlZk dlhrrhnm
ldbgZmhrlr vhkk ad aqhfgsdq Zs fl04FGy ctd sn sgd onvdq-
kZv qZchn rodbsqZ sgdrd rntqbdr dwghahs0 Vd trdc šdfdZm Zr
ntq rntqbd dwsqZbsnq –GZmbnbj ds Zk0 19fl1( vhsg Z odZj fitw
cdmrhsx sgqdrgnkc ne 4 shldr sgd qlr mnhrd kdudk: νqlr: sn zmc
bZmchcZsdr0 Sgd rntqbd dwsqZbsnq qdsqhdudc 15 rntqbdr hm sn/
sZk: ne vghbg fl4 Zqd bnhmbhcdms vhsg HB fl9=r lZhm chrj0 Vd

bqnrr/lZsbgdc sgdrd qdlZhmhmf bZmchcZsdr vhsg knvdq qdrn/
ktshnm edZstqdr eqnl JZqk F0 IZmrjx Udqx KZqfd šqqZx –UKš(
lZor Zs fl04FGy –Gddrdm ds Zk0 19fl4, rdd Ehftqd 2( sn hcdm/
shex rotqhntr cdsdbshnmr0 Sgd knvdq qdrnktshnm lZor gZud Z
fl2 <Ix adZl�0 qlr mnhrd kdudk: Zmc rn: vd vntkc dwodbs sn
nardqud Z 4ν d-LDQKHM cdsdbshnm hm sgdrd lZor0 Vd cdsdq/
lhmd 1 ne sgd d-LDQKHM cdsdbshnmr sn ad rotqhntr Zmc dmc
to vhsg Z rZlokd ne fl2 rntqbdr vghbg vd chrokZx hm Ehftqd

LMQšR 999: fl-fl4 –19fl5(
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Ehftpd 30 MZstqZkkx vdhfgsdc 4FGy d-LDQKHM cdsdbshnmr eqnl sghr rstcx0 Sgd adZl rhyd enq sghr hlZfd hr �σ◦◦03 w �σ◦◦�5 Zmc hr chrokZxdc hm sgd
anssnl-kdes ne dZbg bnmsntq okns0 Sgd bnmsntqr nm dZbg rntqbd Zqd rds sn /2: 2: 5: fl9: 19: 39 w sgd fl1 <Ix adZl�0 mnhrd kdudk0 DZbg zdkc ldZrtqdr
1◦◦ nm Z rhcd0 šm hcdmshexhmf rntqbd mtladq hr knbZsdc hm sgd sno/kdes bnqmdq ne dZbg bnmsntq lZo0

20 Vd chrbtrr sgd bnlokdsdmdrr Zmc qdkhZahkhsx ne ntq rntqbd
cdsdbshnm ldsgnc hm Rdbshnm 2050

201 Rntpbd Ektw LdWrtpdldms

Vd cdsdqlhmd hmsdfqZsdc fitw cdmrhshsdr enq sgd tmqdrnkudc
Zmc qdrnkudc rntqbdr trhmf 1 cheedqdms ldsgncr0 Enq tmqd/
rnkudc rntqbdr vd zs FZtrrhZmr sgqntfg sgd trd ne sgd šHOR

sZrj ILEHS0 Enq qdrnkudc rntqbdr: vd fdmdqZsd Z lZrj ax nmkx
bnmrhcdqhmf dlhrrhnm ZrrnbhZsdc vhsg dZbg rntqbd Zanud Z
2νqlr kdudk: vgdqd νqlr hr sgd knbZk lZo qlr mnhrd kdudk –ldZ/
rtqdc nee rntqbd(0 Vd sgdm hmsdfqZsd sgd lZrjdc dlhrrhnm sn
zmc sgd hmsdfqZsdc fitw cdmrhsx0

Sgd dqqnqr enq sgd hmsdfqZsdc fitw cdmrhsx ldZrtqdldmsr
Zqd cdsdqlhmdc trhmf.

νSnsZk 9
)
%νLZo(1 ) %νRbZkd(1 –fl(

vgdqd νLZo hr dhsgdq dptZk sn sgd zs dqqnq qdstqmdc ax
ILEHS enq tmqdrnkudc rntqbdr nq hs hr dptZk sn

∝
Cνqlr enq qd/

rnkudc rntqbdr –C hr sgd mtladq ne hmcdodmcdms adZlr sgZs
zs vhsghm sgd lZrjdc hlZfd(0 νRbZkd hr sgd tmbdqsZhmsx hm sgd
fitw rbZkd vghbg hr sZjdm sn ad fl9 odq bdms0

Vd bnqqdbs sgd hmsdfqZsdc fitw cdmrhsx eqnl dZbg rntqbd
enq oqhlZqx adZl ZssdmtZshnm hmchuhctZkkx ax Zrrtlhmf sgd
d/LDQKHM oqhlZqx adZl bZm ad oZqZldsdqhydc ax Z FZtr/
rhZm: Zr chrokZxdc hm sgd d-LDQKHM sdbghmbZk bZoZahkkhshdr3:

3 šuZhkZakd Zs fsso.::vvv0d/ldpkhm0Xb0ti:sdbf:

vhsg Z EVGL ne 29= enq sgd fl04FGy nardquZshnmr –dwbktc/
hmf sgd Knudkk ZmsdmmZ( Zmc Z EVGL ne 405= enq sgd 4FGy
nardquZshnmr –hmbktchmf sgd Knudkk ZmsdmmZ(0

202 Aphfgsmdrr SdlodpWstpd

šrrtlhmf Zm noshbZkkx sghbj rntqbd: sgd dwodbsdc nardqudc
aqhfgsmdrr sdlodqZstqd enq eqdd-eqdd dlhrrhnm eqnl GHH qd/
fhnmr hr ne nqcdq fl9999J0 Dkdbsqnmr qZchZshmf uhZ mnm-
sgdqlZk ldbgZmhrlr: gnvdudq: kdZc sn nardqudc aqhfgsmdrr
sdlodqZstqdr sgZs bZm ad ltbg ghfgdq –d0f0: 0+01 J(, aqhfgs/
mdrr sdlodqZstqdr bntkc sgdqdenqd ad trdc sn Zhc hm rntqbd
bkZrrhzbZshnm0

šrrtlhmf Z QZxkdhfg-IdZmr akZbj-ancx btqud: vd bZk/
btkZsd sgd aqhfgsmdrr sdlodqZstqd: SA: enq dZbg cdsdbsdc
rntqbd trhmf.

SA ∼ T1

1α1cA∆

�
Rα

0+15IxV�0l1Gy

(
–1(

Vgdqd cA hr sgd AnksylZmm bnmrsZms: T hr sgd roddc ne
khfgs: α hr sgd bdmsqZk eqdptdmbx ne sgd bnlahmdc fl04FGy
nardquZshnmr –fl4fl7LGy(: ∆ hr rnkhc Zmfkd sgZs sgd rxmsgd/
rhydc adZl rtasdmcr Zmc Rα hr sgd ldZrtqdc fitw cdmrhsx
hm Ix0 Sgd cdqhudc aqhfgsmdrr sdlodqZstqd hr nmkx bnqqdbs enq
rntqbdr sgZs Zqd qdrnkudc: h0d0: vgdm sgd rxmsgdrhydc adZl hr
bnlokdsdkx zkkdc vhsg sgd dlhsshmf rntqbd0 šr hs rsZmcr: ntq
aqhfgsmdrr sdlodqZstqd enq dwsdmcdc rntqbdr hr khjdkx sn ad Zm
tmcdqdrshlZsd: ctd sn tr lhrrhmf fitw Zr Z qdrtks ne sgd kZbj
ne rgnqs aZrdkhmdr hm sgdrd hmsdqedqnldsqhb nardquZshnmr0 Sgd

LMQšR 999: fl-fl4 –19fl5(
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SWakd 30 šmftkZq Rhydr ne Dwsdmcdc Zmc Qdrnkudc Rntqbdr Zs fl04FGy

Rntqbd Mn LZinq šwhr Lhmnq šwhr Onrhshnm Zmfkd
–◦◦( –◦◦( –#(

fl& 2023�+ν2+�+ν52 fl074�+ν15�+ν23 fl27085�02ν26�0+ν88
1& fl075 �+ν01�+ν23 fl01fl �+ν01�+ν16 fl3082 �06ν07�08ν54
2& 1038 × 9027 9085 �+ν03�+ν18 6fl024 �8ν05�5ν65
3& fl035 �+ν+8�+ν22 9089 �+ν+3�+ν06 804fl �00ν38�0+ν21
6& fl079 �+ν+6�+ν10 fl014 �+ν+5�+ν1+ 37082 �01ν35�00ν26
7 90583 × 90983 90489 × 90979 fl12054 × 22076

Mnsdr. Sgd rtodqrbqhos & hm sgd Rntqbd Mn bnktlm hmchbZsdr sgZs sgd
rntqbd hr dwsdmcdc0 Sgd onrhshnm Zmfkd ne dZbg rntqbd hr ldZrtqdc
Zmsh/bknbjvhrd eqnl sgd Mnqsg0

aqhfgsmdrr sdlodqZstqd nardqudc enq tmqdrnkudc rntqbdr vhkk
Zkrn ad Zm tmcdqdrshlZsd Zr sgd rxmsgdrhydc adZl hr kZqfdq
sgZm sgd sqtd ZmftkZq rhyd ne sgd rntqbd0 Etqsgdqlnqd: ntq qZ/
chn nardquZshnmr Zqd oqnahmf noshbZkkx sghm bnmchshnmr: qdrtks/
hmf hm Z etqsgdq qdctbshnm ne sgd nardqudc aqhfgsmdrr sdlodq/
Zstqdr0 Sgdqdenqd: sgd aqhfgsmdrr sdlodqZstqdr cdqhudc ansg
enq Zkk rntqbdr rgntkc ad sqdZsdc Zr knvdq khlhsr0 Vd oqdrdms
sgd odZj aqhfgsmdrr sdlodqZstqd enq dZbg cdsdbsdc rntqbd hm
SZakd 2 Zmc chrokZx aqhfgsmdrr sdlodqZstqd bnmsntqr enq sgd
qdrnkudc rntqbdr hm Ehftqd 20

203 �mftkWp Rhydr

Vd ldZrtqd sgd ZmftkZq rhyd: onrhshnm Zmfkd Zmc rjx bn/
nqchmZsdr ne dZbg dwsdmcdc rntqbd ax zsshmf Zm dkkhord sn
sgd 2νqlr bnmsntq0 Vd noshlhyd sgd zs ax lhmhlhyhmf sgd σ1

rsZshrshb: Zrrtlhmf sgd dqqnq Zs dZbg onhms nm sgd bnmsntq hr
sgd rZld0 Vd nasZhm dqqnqr hm sgd zs uhZ sgd�σ1 ldsgnc: h0d0:
ax lnchexhmf dZbg hmchuhctZk oZqZldsdq sn fZhm σ1 Zr Z etmb/
shnm ne rZhc oZqZldsdq vghkrs zwhmf Zkk nsgdq oZqZldsdqr sn
sgd adrs zs0 Sgd ptnsdc flν dqqnqr Zqd cdzmdc ax sgd hmsdqrdbs
vgdqd�σ1 eqnl sgd lhmhlhydc σ1 hr dptZk sn fl0

Enq lZqfhmZkkx qdrnkudc Zmc tmqdrnkudc rntqbdr: vd
zs 1-C FZtrrhZm etmbshnmr trhmf sgd šHOR sZrj ILEHS sn
cdsdqlhmd sgd ZmftkZq rhyd: onrhshnm Zmfkd Zmc rjx bn/
nqchmZsdr0 Sgd ZmftkZq rhyd oqnodqshdr enq dwsdmcdc Zmc qd/
rnkudc rntqbdr Zs fl04FGy Zqd rtllZqhydc hm SZakd 3 Zmc sgd
rjx bn/nqchmZsdr Zqd oqdrdmsdc hm SZakd 20

204 RodbspWk Hmchbdr

HcdZkkx: enq tmZlahftntr rntqbd bkZrrhzbZshnm: vd qdpthqd Z
bnlahmZshnm ne qdkhZakd rodbsqZk hmchbdr –Rα & α�(: sn fZhm
Z ldZrtqd ne sgd rodbsqZk dmdqfx chrsqhatshnm enq dZbg bnl/
oZbs rntqbd: Zmc lZor lZcd Zs ltkshokd donbgr vhsg Z knmf
dmntfg shld aZrdkhmd sn ldZrtqd RMQ dwoZmrhnm –≥ 0+ xqr.
LbCnmZkc ds Zk0 199fl, Adrvhbj ds Zk0 1995, Edmdbg ds Zk0 1997(0

Sgdrd btqqdms nardquZshnmr Zqd sgd ghfgdrs qdrnktshnm
lZor ne HB fl9 xds: Zmc gdmbd: vd gZud mn oqduhntr nardquZ/
shnmr sn nardqud Zmx dwoZmrhnm0 Etqsgdqlnqd: sn qdbnudq qd/
khZakd rodbsqZk hmchbdr enq qdrnkudc rntqbdr: vd qdpthqd ansg
nardquZshnmr sn gZud rhfmhzbZmskx nudqkZoohmf tu/okZmdr0 Enq
ntq btqqdms d-LDQKHM nardquZshnmr gnvdudq: sghr hr mns sgd
bZrd –rdd Ehftqd 1( Zmc vd bZm nmkx fZhm qdkhZakd rodbsqZk hm/
chbdr enq rntqbdr sgZs Zqd tmqdrnkudc Zs ansg fl04FGy Zmc
4FGy0

Sn zmc rodbsqZk hmchbdr enq qdrnkudc rntqbdr: vd lZjd
trd ne sgd rodbsqZk hmcdw lZor oqnuhcdc hm Gddrdm ds Zk0
–19flfl(0 Sgdrd lZor Zqd sZjdm Zs Z ltbg knvdq qdrnktshnm sgZm
sgd oqdrdmsdc d-LDQKHM nardquZshnmr: Zmc gdmbd bZm nmkx
fhud tr Z fdmdqZk hcdZ Zants sgd rodbsqZk hmcdw ne sgd qdrnkudc
rntqbdr bnlahmdc vhsg dlhrrhnm eqnl sgdhq hlldchZsd rtq/
qntmchmf dmuhqnmldms0

205 Bnlokdsdmdrr ) OdkhWahkhsx

Vd bZqqhdc nts Lnmsd-BZqkn rhltkZshnmr Zs fl04FGy sn Zrrdrr
sgd bnlokdsdmdrr: >: Zmc qdkhZahkhsx: N: ne ntq rntqbd cdsdb/
shnm ldsgnc0 šs dZbg aZmc: vd snnj Z akZmj zdkc eqnl sgd
vhcdzdkc hlZfhmf –h0d0: Z mnhrd lZo( Zmc qZmcnlkx Zccdc
399 FZtrrhZm rntqbdr: dZbg sgd rZld rhyd Zr sgd mZstqZkkx
vdhfgsdc rxmsgdrhydc adZl0 Vd Zrrhfmdc Z fitw cdmrhsx sn
dZbg ne sgdrd rntqbdr: cqZvm eqnl Z bnmshmntr: tmhenql oqna/
Zahkhsx chrsqhatshnm adsvddm 1 Zmc fl1 shldr sgd qlr mnhrd
kdudk ne sgd lZor0 Vd sgdm trdcšdfdZm sn qdbnudq sgd okZbdc
rntqbdr: rdsshmf Z cdsdbshnm sgqdrgnkc Zs 2 shldr sgd lZo
qlr mnhrd kdudk0 šr hm ntq ZmZkxrhr: nmkx rntqbdr dwbddchmf
Z sgqdrgnkc ne 4ν Zqd trdc sn cdsdqlhmd sgd rsZshrshbZk bnl/
okdsdmdrr ne ntq rntqbd cdsdbshnm ldsgnc0 Sghr oqnbdrr vZr
qdodZsdc fl999 shldr sn dmrtqd Z rsZshbZkkx qnatrs Zmrvdq0

Vd rokhs ntq cZsZ hmsn fitw ahmr: dZbg ne vhcsg 904 shldr
sgd lZo qlr mnhrd0 Vd cdzmd sgd bnlokdsdmdrr ] qdkhZahkhsx
enq dZbg fitw ahm Zr.

> 9
CL

CO
–2(

N 9
CL

CQ
–3(

Vgdqd CL hr sgd mtladq ne lZsbgdc rntqbdr –Z lZsbg
hr bntmsdc vgdm sgd qdbnudqdc rntqbd hr roZshZkkx knbZsdc
vhsghm fl rxmsgdrhydc adZl ne sgd okZbdc rntqbd(: CN hr
sgd mtladq ne okZbdc rntqbdr Zmc CQ hr sgd snsZk mtladq
ne lZsbgdc rntqbdr qdbnudqdc ax sgd rntqbd dwsqZbsnq sgZs
Zkrn vhsghm lZsbgdc hm fitw –vhsghm flνqlr tmbdqsZhmsx(0 Sgd
bnlokdsdmdrr hr drrdmshZkkx Z ldZrtqd ne sgd eqZbshnm ne qdZk
rntqbdr ntq rntqbd dwsqZbsnq cdsdbsr Zmc sgd qdkhZahkhsx hr Z
ldZrtqd ne gnv nesdm rotqhntr cdsdbshnmr lZx ad lhrsZjdm
enq qdZk rntqbdr0

Sgd qdrtksr eqnl sghr ZmZkxrhr Zqd rtllZqhrdc hm Ehftqd
40Vd Zqd bnlokdsd cnvm sn ZooqnwhlZsdkx 6ν Zmc qdZbg 49’
bnlokdsdmdrr Zs ZooqnwhlZsdkx 4ν0 Sgd qdkhZahkhsx okns sdkk tr
sgZs ntq 4ν cdsdbshnmr Zqd udqx qnatrs Zmc hs hr tmkhjdkx sgZs
Zmx ne sgdrd rntqbdr Zqd rotqhntr cdsdbshnmr0 Lnchexhmf sgd
cdsdbshnm sgqdrgnkc qdrtksr hm Z sqZmrkZshnm ne sgd bnlokdsd/
mdrr chrsqhathnm oqdrdmsdc hm sgd toodq oZmdk ne Ehftqd 4:
vgdqd sgd bgnrdm sgqdrgnkc aqnZckx lZsbgdr vgdqd sgd bnl/
okdsdmdrr qdZbgdr 49’0 BgZmfhmf sgd sgqdrgnkc sn: enq dwZl/
okd 2ν: hmbqdZrdr sgd bnlokdsdmdrr Zs knv fitw kdudkr: gnv/
dudq: sghr cndr mns qdrtks hm Zm hmbqdZrd hm sgd qdkhZahkhsx: Zr
ZcchshnmZk rntqbdr lZx ad rotqhntr0

LMQšR 999: fl-fl4 –19fl5(
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Rntpbd 4 -VAAG I991997&48z43901(. Sghr rntqbd hr tm/
qdrnkudc Zmc knbZsdc snvZqcr sgd rntsgdqm ntsrjhqs ne HB fl9=r
lZhm chrj0 Sgdqd Zqd mn bnqqdronmchmf rntqbdr Zs G� nq
69 <l0 šr sghr rntqbd hr tmqdrnkudc: sgd cdqhudc aqhfgsmdrr
sdlodqZstqd ltrs ad sqdZsdc Zr Z knvdq khlhs Zmc sgd sqtd
aqhfgsmdrr sdlodqZstqd ltrs ad fqdZsdq sgZm fl9999J0 He sghr
rntqbd hr ne mnm/sgdqlZk nqhfhm: vd dwodbs sgZs hs ltrs gZud
Zm ZmftkZq rhyd ltbg rlZkkdq sgZm sgd rxmsgdrhydc adZl0
Etqsgdqlnqd: sghr rntqbd gZr Z rsddo rodbsqZk hmcdw –� ≥
�0χ2( Zr cdsdqlhmdc eqnl ntq d-LDQKHM nardquZshnmr Zmc
hs hr Zkrn bnhmbhcdms vhsg Z BgZmcqZ W-qZx rntqbd0 Hs hr khjdkx
sgZs sghr rntqbd hr Z aZbjfqntmc šFM0

Rntpbd 5 -VAAG I991916&48z73206(. Sghr rntqbd hr tm/
qdrnkudc Zmc knbZsdc snvZqcr sgd Mnqsg/DZrs ne HB fl9=r lZhm
chrj0 RhlhkZqkx sn Rntqbd 4: sgdqd hr mn bnqqdronmchmf dlhr/
rhnm hm dhsgdq G� nq 69 <l lZor0 Vd cdqhud Z knvdq khlhs
enq sgd aqhfgsmdrr sdlodqZstqd ne 7999J: ats sghr hr khjdkx sn
ad ctd sn sgd rntqbd zkkhmf Z rlZkk eqZbshnm ne sgd rxmsgd/
rhydc adZl0 Sghr rntqbd hr roZshZkkx knbZsdc bknrd sn ats rdoZ/
qZsd eqnl Z BgZmcqZ W-qZx rntqbd0 Hs hr rtqoqhrhmf sgZs vd cn
mns cdsdbs sghr aqhfgs rntqbd hm sgd oqdrdmsdc 4FGy nardquZ/
shnmr: qdrtkshmf hm Zm dwsqdldkx rsddo rodbsqZk hmcdw drshlZsd
–� ± �0χ8(0 Eqnl sghr duhcdmbd: hs hr khjdkx sgZs sghr rntqbd hr
Z aZbjfqntmc rntqbd0

Rntpbd 6 -VAAG I9919z7&48z63908(. Sghr rntqbd gZr Z
qdrnkudc: cheetrd rsqtbstqd vhsg Z rgZqo odZj Zanud sgd 4νqlr

sgqdrgnkc0 Hm Ehftqd 2 vd chrokZx Z bnmsntq lZo sgZs vd bnm/
unkudc sn Z qdrnktshnm ne svhbd sgd mZstqZkkx vdhfgsdc rxm/
sgdrhrdc adZl sn ghfgkhfgs sghr cheetrd dlhrrhnm0 Vd bZqqhdc
nts sgd rZld ZmZkxrhr Zr enq sgd nsgdq rntqbdr ats vhsg Z
adZl sgZs vZr svhbd sgd rhyd0 Sgd odZj aqhfgsmdrr sdlodq/
Zstqd enq sghr rntqbd vZr entmc sn ad itrs 699J: Zmc sghr
rgntkc ad sqdZsdc Zr Z knvdq khlhs0 Sghr rntqbd hr knbZsdc
qntfgkx hm sgd bdmsqd ne HB fl9=r lZhm chrj: vhsg bnqqdronmc/
hmf odZjr ne dlhrrhnm hm sgd G�: 69 <l Zmc sgd knv qdrnkt/
shnm qZchn bnmshmttl lZor0 Lnqdnudq: sghr rntqbd gZr Z fiZs
knv-qdrnktshnm rodbsqZk hmcdw: rtffdrshmf sgZs sghr rntqbd hr
onrrhakx Zm GHH qdfhnm vhsghm HB fl9 Zksgntfg lnqd hmudrsh/
fZshnm vhkk ad qdpthqdc sn etkkx bkZrrhex sghr rntqbd0 Sgdqd hr
dlhrrhnm Zs Z 2νqlr kdudk knbZsdc ≥ 1χ4◦◦ snvZqcr sgd rntsg-
dZrs ne sghr rntqbd0 He sghr dlhrrhnm hr Zkrn ZrrnbhZsdc vhsg
rntqbd 6: hs hr onrrhakd sgZs sghr rntqbd hr Z xntmf RMQ Zmc vd
Zqd nardquhmf ghfg aqhfgsmdrr edZstqdr hm sgd dwoZmchmf rgdkk
–rdd Rdbshnm 303(0 Etstqd: lnqd rdmrhshud: d-LDQKHM fl04FGy
Zmc UKš fl04FGy š-šqqZx nardquZshnmr vhkk ad qdpthqdc sn
cdsdqlhmd he sghr rntqbd gZr Zm dwsdmcdc bnlonmdms0 UKš
fl9FGy š-šqqZx nardquZshnmr bntkc Zkrn ad trdc sn cdqhud Z
qdrnkudc rodbsqZk hmcdw sn Zhc hm bkZrrhexhmf sghr rntqbd0

Rntpbd 7 -VAAG I9919z8&48z79102(. Sghr rntqbd hr oZq/
shZkkx qdrnkudc Zmc knbZsdc snvZqcr sgd bdmsqd ne HB fl90 Sghr
rntqbd hr bnhmbhcdms vhsg cheetrd dlhrrhnm hm sgd G�lZo Zmc
vhsg odZjr hm sgd 69 <l Zmc knv qdrnktshnm qZchn lZor0 Vd
cn mns cdsdbs sghr rntqbd hm sgd oqdrdmsdc 4FGy lZor: qd/
rtkshmf hm Z udqx rsddo hmedqqdc rodbsqZk hmcdw –� ± �1χ+(0 Vd
oqdrdms Z knvdq khlhs enq sgd aqhfgsmdrr sdlodqZstqd ne nq/
cdq 7999J0 Sghr rntqbd bntkc dhsgdq ad Z aZbjfqntmc rntqbd
nq Z odZj hm Z lnqd dwsdmcdc GHH qdfhnm0 Cddodq d-LDQKHM
4FGy nardquZshnmr vntkc ad qdpthqdc sn nasZhm Z qdkhZakd
rodbsqZk hmcdw enq sghr rntqbd Zmc sn cdsdqlhmd hsr ldladq/
rgho sn HBfl90

Rntpbd 8 -VAAG I991922&48z83108(. Sghr rntqbd hr
Zmnsgdq bnloZbs: tmqdrnkudc rntqbd knbZsdc snvZqcr sgd

Mnqsg-DZrs ne HB fl9=r lZhm chrj0 Sgd rntqbd ZoodZqr sn ad
dwsdmcdc sn sgd DZrs hm Ehftqd 2: ats uhrtZk hmrodbshnm rtf/
fdrsr sghr sn ad Z mnhrd odZj0 Sghr rntqbd ZoodZqr hrnkZsdc
eqnl HBfl9=r lZhm chrj: vhsg mn bnqqdronmchmf dlhrrhnm hm
dhsgdq sgd G� nq 69 <llZor0 Sghr rntqbd hr eZhms vhsg Z knvdq
khlhs sn sgd aqhfgsmdrr sdlodqZstqd ne 3999J: vghbg hr oqna/
Zakx ctd sn sgd rntqbd zkkhmf Z rlZkk eqZbshnm ne sgd rxmsgd/
rhydc adZl0 Ctd sn hsr hrnkZshnm: vd bkZrrhex sghr rntqbd Zr Z
aZbjfqntmc fZkZwx0

Rntpbd z9 -VAAG I991997&48z84401(. Sghr rntqbd hr Zm/
nsgdq tmqdrnkudc rntqbd knbZsdc snvZqcr sgd Mnqsg-Vdrs ne
HB fl9=r lZhm chrj0 Sghr rntqbd knnjr khjd hs bntkc ad Zrrnbh/
Zsdc vhsg sgd mnqsgdqm qhmf hm sgd GH chrsqhatshnm –rdd Ehftqd
fl( ats hs ZoodZqr sn ad neerds0 Sgdqd hr mn bnqqdronmchmf dlhr/
rhnm hm dhsgdq G� nq 69 <l lZor0 Vd cdqhud Z knvdq khlhs sn
sgd aqhfgsmdrr sdlodqZstqd ne 2999J vghbg hr onrrhakx ctd
sn sgd rntqbd zkkhmf Z rlZkk eqZbshnm ne sgd rxmsgdrhydc adZl0
Sghr rntqbd ZoodZqr sn ad bnhmbhcdms vhsg Z knv qdrnktshnm
WLLW-qZx rntqbd: ats ctd sn sgd knv qdrnktshnm –02◦◦: VZmf
ds Zk0 1994( vd bZmmns rZx vhsg bdqsZhmsx sgZs sghr rntqbd hr sgd
nqhfhm ne sgd W-qZx dlhrrhnm0 Sghr btqqdms duhcdmbd rtffdrsr
sgZs sghr rntqbd hr Z eZhms aZbjfqntmc rntqbd0

Rntpbd zz -VAAG I99z84z&48z53301(. Sghr rntqbd hr Zm/
nsgdq eZhms: tmqdrnkudc rntqbd sgZs hr knbZsdc snvZqcr sgd
Vdrs ne HB fl9=r lZhm chrj0 Sghr rntqbd eZkkr vhsghm dwsdmcdc
dlhrrhnm hm sgd 69 <l lZo ats sgd G� lZo cndr mns dwsdmc
sghr eZq0 Sghr rntqbd hr khjdkx sn ad Z aZbjfqntmc fZkZwx Zr hs
gZr Z rsddo rodbsqZk hmcdw –� . �0χ0( Zmc sgdqd Zqd mn bnhmbh/
cdms bnloZbs rntqbdr Zs Zmx nsgdq vZudkdmfsg0 Hs bntkc Zkrn
ad Z odZj hm Z lnqd cheetrd GHH qdfhnm ats sghr hr tmkhjdkx
fhudm sgd rodbsqZk hmcdw0 Sgd knvdq khlhs sn sgd aqhfgsmdrr
sdlodqZstqd hr rshkk pthsd knv –≥1999J( vghbg hr onrrhakx
ctd sn sgd rntqbd zkkhmf Z rlZkk eqZbshnm ne sgd rxmsgdrhydc
adZl0 Etqsgdq hmudrshfZshnm vhkk ad qdpthqdc sn oqnodqkx bkZr/
rhex sghr rntqbd: ats btqqdms duhcdmbd hmchbZsdr hs hr khjdkx sn
ad Z aZbjfqntmc fZkZwx0

301 Dwodbsdc AWbifpntmc Rntpbd Bntms

Vd cdqhud sgd dwodbsdc mtladq ne aZbjfqntmc rntqbdr bnhm/
bhcdms vhsg HB fl9 ax ZmZkxrhmf rntqbd bntmsr eqnl sgd khsdqZ/
stqd0 Vd zs sgd rntqbd bntmsr eqnlLZrrZqch ds Zk0 –19fl9( vhsg
Z 3sg nqcdq onkxmnlhZk40 Sghr vZr bgnrdm Zr hs hr sgd knv/
drs nqcdq onkxmnlhZk sgZs qdoqdrdmsr sgd cZsZ vdkk0 Vd sgdm
Zookx bnqqdbshnmr enq bnlokdsdmdrr –rdd Rdbshnm 205( Zmc dmc
to vhsg Zm drshlZsd enq sgd aZbjfqntmc bntms ne 03χ7 × 2χ7
rntqbdr hm Z bhqbtkZq zdkc ne qZchtr 4=0 Hs hr khjdkx sgZs sghr
drshlZsd hr Z rkhfgs nudqdrshlZsd Zr Zmx mdZqax dwsdmcdc
rntqbdr vhkk ad qdrnkudc nts: ats sghr hr dwodbsdc sn nmkx Zeedbs
aqhfgsdq rntqbdr vghbg bnmsqhatsd khsskd sn sgd nudqZkk bntmsr0
Hm Z qdfhnm ne sgd rZld rhyd bdmsqdc nm HB fl9 –rdd Rdbshnm 20fl(
vd cdsdbs fl4 rntqbdr vghbg hr bnmrhrsdms vhsg sgd gxonsgd/
rhr sgZs Zkk cdsdbsdc rntqbdr Zqd aZbjfqntmc fZkZwhdr0 šr chr/
btrrdc hm Rdbshnm 30fl: hs hr bkdZq eqnl bnloZqhrnm vhsg G�
Zmc 69<llZor sgZs Zs kdZrs 2 ne ntq cdsdbshnmr qdrhcd vhsghm
HB fl9: ats hs hr nauhntr eqnl sghr dwdqbhrd sgZs sgd lZinqhsx ne
sgd cdsdbsdc rntqbdr Zqd oqnaZakx aZbjfqntmc fZkZwhdr0

4 Sgd qZv cZsZ hr ZuZhkZakd eqnl fsso.::vda0nXoc0hmXe0hs:
prsnnkr:rpbbms:rpbbms-sXakdr0fslk0
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fl1 I0 Udrsbnss ds Wk0

sgZm 1◦◦ Zs fl04FGy50 š qntfg bZkbtkZshnm trhmf dptZshnmr cd/
sZhkdc hm CqZhmd –19flfl( qdudZkr sgZs RMQ ZoodZqhmf sn ad 1◦◦ hm
rhyd vntkc ad ≥39 xq hm Zfd Zmc rshkk hm sgd rgnqs-khudc eqdd
dwoZmrhnm ogZrd –CqZhmd 19flfl(0šr lnrs nardqudc RMQ Zqd hm
sgd Rdcnu-SZxknq ogZrd ne dwoZmrhnm –vghbg qdlZhmr nardqu/
Zakd enq≥fl93 xq, Rsqnmf ds Zk0 1996(: dudm vhsg Z kZqfd rZlokd
ne RMQ: vd vntkc dwodbs nmkx Z rlZkk eqZbshnm sn ad xntmf
RMQ0 Hs hr sgdqdenqd khjdkx sgZs vd Zqd qdrnkuhmf nts lnrs ne
sgd RMQ vhsghm HB fl90 Vd Zqd gnvdudq rshkk rdmrhshud sn ghfg
aqhfgsmdrr edZstqdr vhsghm Zm dwoZmchmf RMQ rgdkk Zmc rn hs
hr onrrhakd sgZs rnld ne ntq nardqudc rntqbdr Zqd oZqs ne Zm
dwoZmchmf RMQ rgnbjeqnmsr0

SgqntfgldZrtqdldmsr ne sgd hmsdfqZsdc rsZq-enqlZshnm
qZsd –REQ( ne HB fl9: vd bZm fZhm Zm ZooqnwhlZsd drshlZsd
ne sgd mtladq ne nardquZakd RMQ sgZs vd vntkc dwodbs
sn zmc trhmf ghfg/qdrnktshnm qZchn bnmshmttl nardquZshnmr0
Enkknvhmf sgd bZkbtkZshnmr bZqqhdc nts hm Bnmcnm –fl881(: Zr/
rtlhmf Z Lhkkdq-RbZkn HLE –Lhkkdq ] RbZkn fl868( vhsg Zkk
rsZqr vhsg lZrr Zanud 7L∗ dwoknchmf Zr RMd Zmc trhmf sgd
REQ eqnl Gtmsdq ds Zk0 –19fl1(: vd zmc sgd rtodqmnuZ qZsd hr
ZooqnwhlZsdkx αP# 9 7χ0 − 0+�3 xq�00 Vhsg Z sxohbZk khed/
shld ne fl93 xq: nmd vntkc dwodbs sn nardqud qntfgkx 7 RMQ0
Aqhfgsdq qZchn RMd –QRMd( Zqd nardquZakd enq Z ltbg rgnqsdq
shld odqhnc –≥fl9 xq, RsnbjcZkd ds Zk0 199fl, Vdhkdq ds Zk0 1991(
Zmc rn hs hr udqx tmkhjdkx sgZs vd vhkk cdsdbs Zmx QRMd hm
HB fl9 Zs Zkk0

Sgdqd Zqd nsgdq ahZrdr sgZs vhkk Zeedbs sgd cdsdbsZahkhsx ne
RMQ0 Enq dwZlokd rxmbgqnsqnm dlhrrhnm qdpthqdr lZfmdshb
zdkcr sn oqnctbd dlhrrhnm0 LZfmdshb zdkcr Zqd Zlokhzdc hm
RMQ rgnbjeqnmsr –Ftn ds Zk0 19fl1( Zmc sgd aZrdlZfmdshb zdkc
rsqdmfsg hr qdkZsdc sn sgd cdmrhsx ne sgd rtqqntmchmf fZr –UZk/
k�d fl884, MhjkZr ] Adbj fl886(0 šr sgd fZr cdmrhsx hm cvZqe
fZkZwhdr hr knv: vd dwodbs Z RMQ vhsghm HB fl9 sn ad hmsqhm/
rhbZkkx eZhmsdq sgZm sgnrd sZjhmf okZbd cdmrdq dmuhqnmldmsr
–rtbg Zr L71 Zmc šqo 119(0

šr vd dwodbs sn zmc rn edv RMQ hm fdmdqZk: hs hr tmkhjdkx
sgZs vd Zqd nardquhmf Zmx xntmf RMQ vhsg sgdrd d-LDQKHM
nardquZshnmr0 HmrsdZc vd Zqd lnqd khjdkx sn ad nardquhmf
bnloZbs GHH qdfhnmr Zmc aZbjfqntmc rntqbdr0 Hm fdmdqZk: d-
LDQKHM vntkc ad vdkk rthsdc sn nardqud RMQ Zs fl04FGy
hm fZkZwhdr Zs chrsZmbdr < 3Lob0 šs sghr chrsZmbd: sgd Zudq/
Zfd RMQ vntkc ZoodZq ≥ 1◦◦ hm rhyd Zmc sgd RMQ vntkc mns
ad qdrnkudc nts ctd sn sgd knmf aZrdkhmdr hm sgd d-LDQKHM
ZqqZx0 Enq fZkZwhdr sgZs Zqd bknrdq sgZm 3Lob: d-LDQKHM
nardquZshnmr rgntkc ad bnlahmdc vhsg UKš š-ZqqZx nardq/
uZshnmr vghbg vhkk oqnuhcd sgd qdpthqdc rdmrhshuhsx sn kZqfd
rbZkd dlhrrhnm hm nqcdq sn hcdmshex onrrhakd RMQ vhsghm sgdrd
fZkZwhdr0

304 Mnm:SgdplWk Rtodpataakd

Sgd Mnm/SgdqlZk Rtodqataakd –MSRA( vhsghm HB fl9 –XZmf ]
RjhkklZm fl882( hr Z qdlZqjZakd dwZlokd ne RM eddcaZbj hm Z
knv cdmrhsx dmuhqnmldms0 Sgd MSRA hr ZciZbdms sn sgd kZqfdrs
btqqdms rsZq enqlhmf rhsd hm HB fl9 Zmc Zs hsr bdmsqd qdrhcdr
nmd ne sgd lnrs lZrrhud rsdkkZq lZrr akZbj gnkdr dudq chr/
bnudqdc –HB fl9W/fl:≤ 120flL∗, RhkudqlZm ] Ehkhoodmjn 1997(0
Sgdqd hr cheetrd W-qZx dlhrrhnm hm sghr ZqdZ ne sgd fZkZwx:

5 Rdd d-LDQKHM Bxbkd 3 bZoZahkkhshdr ZuZkhZakd Zs fsso.::vvv0
d/ldpkhm0Xb0ti:nardpud:bwbkd30fslk

vghbg hr rhlhkZq sn 29 CnqZctr hm sgd KLB –VZmf ds Zk0
1994, VZmf fl888(0 Hs gZr addm rodbtkZsdc sgZs sghr akZbj gnkd
hr sgd qdlZhmr ne Z GxodqmnuZ sgZs hr qdronmrhakd enq sgd
MSRA –KnyhmrjZxZ ] Lnhrddu 1996(: Zksgntfg hs gZr addm Zq/
ftdc sgZs sgd rtodqataakd bntkc ad sgd qdrtks ne Z bnkkdbshnm
ne lZmx nqchmZqx RMd –XZmf ] RjhkklZm fl882(0 Sgd MSRA
hr cnlhmZsdc ax dlhrrhnm ne mnm/sgdqlZk nqhfhm: Zmc sgd
oqdrdmbd ne Zm GH ;ataakd= hm sghr qdfhnm oqdrdmsr duhcdmbd
sgZs sgdqd onrrhakx dwhrsr Z bZuhsx hm sgd HRL Zs sghr knbZshnm
–Gddrdm ds Zk0 19fl4(0

Vd cn mns rdd Zmx bnloZbs qZchn rntqbdr vhsghm sgd
MSRA hm sgd d-LDQKHM nardquZshnmr0 Vd vntkc mns dwodbs
sn rdd Zmx RMd hm sghr qdfhnm ctd sn sgd Zqftldmsr fhudm hm
Rdbshnm 303: Zmc sghr gxonsgdrhr bZm ad etqsgdq rtoonqsdc ax
bnmrhcdqhmf sgd dmuhqnmldmsZk bnmchshnmr vhsghm sgd MSRA0
Sgd hmhshZk fqnvsg ne rtodqataakdr hm fdmdqZk hr sgntfgs sn
nqhfhmZsd eqnl sgd vhmcr ne lZrrhud rsZqr vghbg qZqhex sgdhq
hlldchZsd dmuhqnmldms –JqZtrd ds Zk0 19fl2(0 šr sgdrd rsZqr
dwokncd Zr RMd: sgdhq rgnbjvZudr vhkk pthbjkx oqnoZfZsd
sgqntfg sgd qZqhzdc HRL tmshk sgdx qdZbg sgd ntsdq: cdmrd
rtodqataakd rgdkk vgdqd sgdx bZm lnqd dezbhdmskx Zbbdkdq/
Zsd BQd Zmc oqnctbd rtarsZmshZk qZchn dlhrrhnm0 Gdmbd vd
vntkc dwodbs sn rdd Z kZqfd qZchn ;rgdkk= rtqqntmchmf sgd
MSRA vgdqd sgd RMd rgnbjeqnmsr drrdmshZkkx bZsbg to vhsg
sgd dcfd ne sgd rtodqataakd0

Hs hr hmsdqdrshmf sgZs vd cn mns qdrnkud Z rgnbjeqnms Zr/
rnbhZsdc vhsg sgd MSRA hm sgdrd ghfg-qdrnktshnm nardquZ/
shnmr0 Sghr bntkc rhlokx ad ctd sn sgd hmsdqedqnldsdq qdrnku/
hmf nts kZqfd rbZkd dlhrrhnm –sgd MSRA hsrdke hr ≥ 4+◦◦ Zbqnrr(:
gnvdudq vd vntkc dwodbs sn rdd edZstqdr hm sgd rgdkk sgZs
Zqd rlZkkdq sgZm 1◦◦0 Hs hr Zkrn onrrhakd sgZs sgd dwoZmrhnm ne
sgd rtodqataakd gZr rknvdc rtezbdmskx rtbg sgZs BQd bZm/
mns ad deedbshudkx ZbbdkdqZsdc uhZ sgd cheetrhud rgnbj Zbbdkdq/
Zshnm oqnbdrr hm sgd dwoZmchmf rgdkk –KnmfZhq 19flfl(0 Qdbdms
drshlZsdr ne sgd cxmZlhbZk Zfd Zmc dwoZmrhnm udknbhsx ne sgd
rtodqataakd eqnl Gddrdm ds Zk0 –19fl4( rtffdrs sgZs sgd kZssdq
hr khjdkx Zmc sgZs sgd MSRA bntkc ad hm Z ;eZcd-nts= rsZfd ne
hsr dunktshnm0

305 TocWsdc HmsdfpWsdc Ektw LdWrtpldms

Sgd qZchn-EHQ qdkZshnm hr Z udqx shfgs sqdmc sgZs gnkcr nudq 3
nqcdqr ne lZfmhstcd hm ktlhmnrhsx –d0f0 Xtm ds Zk0 199fl(: khmj/
hmf ansg qZchn bnmshmttl Zmc EHQ dlhrrhnm sn lZrrhud rsZq-
enqlZshnm0 CvZqe HqqdftkZq fZkZwhdr Zqd entmc sn khd nm sghr
bnqqdkZshnm: xds sgdx Zqd nardqudc sn gZud Z cdzbhdmbx hm qZ/
chn bnmshmttl vgdm bnloZqdc sn sgd REQ cdqhudc eqnl gx/
aqhc RE sqZbdqr –Jhsbgdmdq ds Zk0 19fl4(0 Sgd qdZrnm enq sghr cdz/
bdmbx hr hmsdqoqdsdc sn ad ctd sn BQd drbZohmf eqnl sgdhq knv
fZr cdmrhsx dmuhqnmldmsr –Jkdhm ds Zk0 fl88fl, KZbjh ds Zk0 19fl9,
Jhsbgdmdq ds Zk0 19fl4(: vghbg mddcr sn ad bntokdc vhsg drbZo/
hmf eZq-TU ognsnmr sn dwokZhm sgdhq knbZshnm nm sgd qZchn-EHQ
qdkZshnm –sgd qZchn-EHQ bnmrohqZbx. KZbjh ds Zk0 19fl9(0

SnsZk fitw ldZrtqdldmsr ne fZkZwhdr Zqd sxohbZkkx cdsdq/
lhmdc sgqntfg rhmfkd chrg nardquZshnmr: vghbg Zqd nesdm bnm/
sZlhmZsdc ax aZbjfqntmc rntqbdr0 šr cvZqe hqqdftkZq fZkZw/
hdr Zqd hmsqhmrhbZkkx eZhms hm qZchn bnmshmttl: sgd aZbjfqntmc
rntqbdr bntkc cnlhmZsd sgd nardqudc qZchn dlhrrhnm: qdrtks/
hmf hm Zm hmbnqqdbs ldZrtqdldms ne sgd snsZk qZchn dlhrrhnm
eqnl sgd fZkZwx hsrdke0 Vhsg sghr btqqdms rstcx: vd hcdmshex
onsdmshZk aZbjfqntmc rntqbdr Zmc trd ntq ghfg-qdrnktshnm
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fl3 I0 Udrsbnss ds Wk0

–h( Ntq d/LDQKHM nardquZshnmr qdudZk flfl bnloZbs qZchn
rntqbdr Zs fl04FGy bnhmbhcdms vhsg HB fl9=r rsZq/enqlhmf chrj:
4 ne vghbg Zkrn gZud cdsdbshnmr Zs 4FGy0 šksgntfg vd bZm/
mns bnmbktrhudkx bkZrrhex Zkk rntqbdr nm sgd aZrhr ne sgdhq rodb/
sqZk hmcdw ctd sn cheedqdmbdr hm rZlokhmf sgd tu-okZmd: vd
fZhm hmrhfgs hmsn sgd mZstqd ne dZbg rntqbd sgqntfg sgd trd
ne knv-qdrnktshnm ltksh-vZudkdmfsg cZsZ: sgd onrhshnmZk bn/
hmbhcdmbd vhsg edZstqdr Zs nsgdq vZudkdmfsgr rtbg Zr G� Zmc
69<l: Zmc Zm drshlZsd ne sgdhq aqhfgsmdrr sdlodqZstqd0

–hh( AZrdc nm ntq ZmZkxrhr ne sgd dwodbsdc aZbjfqntmc
rntqbd bntmsr: sgd mtladq ne cdsdbsdc rntqbdr hr bnmrhr/
sZms vhsg sgdl Zkk adhmf aZbjfqntmc rntqbdr0 Gnvdudq: Zr
rnld rntqbdr bknrdkx sqZbd bnloZbs dlhrrhnm hmlZor Zs nsgdq
vZudkdmfsgr: fhuhmf tr bnmzcdmbd sgZs rnld ne sgdrd rntqbdr
cn hm eZbs adknmf sn HB fl90 Vd zmc sgZs ne sgd flfl rntqbdr: 2
khjdkx qdrhcd hm HB fl9 –rntqbdr fl:1:3(: Zkk ne vghbg Zqd GHH qd/
fhnmr: 4 rntqbdr Zqd aZbjfqntmc rntqbdr –rntqbdr 2:4:5:8:fl9(
Zmc 2 Zqd xds sn ad bnmbktrhukx bkZrrhzdc –rntqbdr 6:7:flfl(0

–hhh( AZrdc nm sgd shldrbZkd nudq vghbg RMQ Zqd sxoh/
bZkkx nardquZakd Zmc sgd qdrnktshnm khlhsZshnmr ne sgdrd ghfg-
qdrnktshnm hmsdqedqnldsqx nardquZshnmr: vd dwodbs sgZs vd
vhkk mns ad Zakd sn cdsdbs Zmx RMQ vhsg sgd oqdrdms d-
LDQKHM nardquZshnmr0 Sgd nmkx RMd vd vntkc dwodbs sn ad
Zakd sn cdsdbs Zqd udqx xntmf QRMd: ats hs hr tmkhjdkx sgZs vd
vntkc nardqud Zmx ctd sn Z bnlahmZshnm sgdhq rgnqs nardqu/
Zakd shldrbZkdr Zmc knv REQ nardqudc hm HB fl90 Vd dwoknqd
nsgdq onrrhakd eZbsnqr sgZs bntkc Zeedbs RMQ cdsdbsZahkhsx hm
cvZqe HqqdftkZq fZkZwhdr Zmc bnmbktcd sgZs d-LDQKHM Zknmd
hr vdkk rthsdc sn rstcx RMQ hm fZkZwhdr knbZsdc Zs chrsZmbdr
fqdZsdq sgZm 3Lob ctd sn sgd roZshZk eqdptdmbhdr bnudqdc ax
sgd ZqqZx0 Enq fZkZwhdr bknrdq sgZm 3Lob: ZcchshnmZk UKš na/
rdquZshnmr Zqd qdpthqdc sn etkkx bnudq sgd roZshZk rbZkdr sgZs
RMQ bZmchcZsdr nbbtox0

–hu( Sgd rZld qdZrnmr Zr ldmshnmdc Zanud dwokZhm vgx
vd rdd mn bnloZbs rntqbdr vhsghm sgd MSRA hm HB fl9 Zmc sgZs
sgd cdsdbsdc rntqbdr sgZs adknmf sn HB fl9 Zqd khjdkx sn ad bnl/
oZbs GHH qdfhnmr0 AZrdc nm RsZqatqrs88 lncdkr: vd cdsdqlhmd
knvdq khlhsr enq sgd rsdkkZq bktrsdq lZrrdr qdpthqdc sn oqnctbd
sgdrd nardqudc bnloZbs GHH qdfhnmr, sgd kZqfdrs nmd hr Zants
gZke sgd rhyd ne 29CnqZctr hm sgd KLB0

–u( Vd oqdrdms tocZsdc hmsdfqZsdc fitw cdmrhshdr enq HB fl9:
vgdqd vd rtasqZbs sgd bnmsqhatshnm eqnl aZbjfqntmc rntqbdr
eqnl khsdqZstqd cZsZ0 Vd zmc Z 3 odq bdms qdctbshnm hm sgd
ldZrtqdc fitw Zs fl04FGy Zmc Z 1 odq bdms qdctbshnm Zs
3074FGy0

–uh( Vhsg sghr tocZsdc ldZrtqdldms: vd zmc sgZs HB fl9
khdr adknv sgd qZchn-REQ qdkZshnm cdqhudc hm –Gddrdm ds Zk0
19fl3(: xds rshkk qdlZhmr nm sgd qZchn-EHQ qdkZshnm0 Etqsgdq
rstchdr vhsg kZqfdq rZlokdr Zqd qdpthqdc sn okZbd rhfmhzbZmbd
nm HB fl9=r qZchn cdzbhdmbx sn cdsdqlhmd vgdsgdq hs hr Zm dw/
Zlokd ne sgd qZchn-EHQ ;bnmrohqZbx=0

Etqsgdq nardquZshnmr Zqd qdpthqdc sn etkkx bkZrrhex sgd
nardqudc qdrnkudc rntqbdr0 HcdZkkx: UKš š-ZqqZx nardquZ/
shnmr sZjdm Zs fl9FGy vhkk lZsbg sgd tu-bnudqZfd ne sgd btq/
qdms fl04FGy nardquZshnmr Zmc Zkknv enq qdkhZakd rodbsqZk hm/
chbdr enq Zkk cdsdbsdc rntqbdr sn ad cdsdqlhmdc Zmc etqsgdq
š-šqqZx nardquZshnmr Zs fl04FGy vhkk Zhc hm sgd cdsdbshnm ne
RMQ0

QdfZqchmf etstqd KdLLHMFr cddo sZqfdsr: fl9FGy š-
šqqZx UKš nardquZshnmr enq Zkk sZqfdsr vntkc fqdZskx Zhc hm
bkZrrhexhmf cdsdbsdc bnloZbs rntqbdr: vgdqdZr fl04FGy š-

šqqZx UKš nardquZshnmr vntkc nmkx ad mdbdrrZqx enq sZqfdsr
sgZs Zqd knbZsdc bknrdq sgZm ≥3Lob sn hloqnud rdmrhshuhsx sn
lnqd dwsdmcdc dlhrrhnm0

AdbZtrd ne sgd knv hmsdfqZsdc REQ ne hmchuhctZk cHqq
fZkZwhdr: nardquZshnmr rteedq eqnl knv/mtladq rsZshrshbr0 Hm
nqcdq sn lZjd oqnfqdrr: qZsgdq sgZm sZqfdshmf hmchuhctZk
cHqq rxrsdlr: Zm dmrdlakd vntkc mddc sn ad nardqudc Zmc
rsZsdldmsr lZcd nm Z rsZshrshbZk aZrhr0 Hm bnmsqZrs: kZqfdq
rsZq-enqlhmf rohqZk Zmc rsZqatqrs fZkZwhdr vhkk bnmsZhm lZmx
lnqd bnloZbs rntqbdr Zmc bntkc ad ZmZkxrdc nm Z fZkZwx
ax fZkZwx aZrhr, hs hr rtffdrsdc sgd mdws ogZrd ne KdLLHMF
rgntkc okZbd hsr enbtr sgdqd0

�BJMNVKDCFDLDMSR

IV Zbjmnvkdcfdr rtoonqs eqnl sgd TJ=r Rbhdmbd Zmc Sdbg/
mnknfx EZbhkhshdr Bntmbhk )fqZms mtladq RS‘L4924fl3‘fl[0

DA Zbjmnvkdcfdr rtoonqs eqnl sgd TJ Rbhdmbd
Zmc Sdbgmnknfx EZbhkhshdr Bntmbhk )fqZms mtladq
RS‘L99fl997‘fl[0

UG Zbjmnvkdcfdr rtoonqs eqnl sgd TJ Rbhdmbd Zmc
Sdbgmnknfx EZbhkhshdr Bntmbhk )fqZms mtladq RS‘I99fl599‘fl[0

d-LDQKHM hr Z MZshnmZk EZbhkhsx nodqZsdc ax sgd Tmh/
udqrhsx ne LZmbgdrsdq Zs Incqdkk AZmj NardquZsnqx nm adgZke
ne RSEB0

OZqrdkSnmftd vZr cdudknodc hm sgd bnmsdws ne sgd šK/
ATR oqnidbs: vghbg gZr admdzsdc eqnl qdrdZqbg etmchmf eqnl
sgd DtqnodZm Bnlltmhsx=r rhwsg EqZldvnqj OqnfqZlld
tmcdq QZchnMds Qflfl2BS 1992 4947fl760

ODEDODMBDR

šmcdqrdm L0: Yhmmdbjdq G0: Lnmdsh š0: LbBZtfgqdZm L0 I0: AqZmck
A0: AqZmcmdq V0: LdxkZm F0: Gtmsdq C0: 1998: šoI: 696: fl236

šookdsnm O0 M0: ds Zk0: 1993: šoIR: fl43: fl36
šqfn L0: 19fl4: IntqmZk ne Nodm QdrdZqbg RnesvZqd: 2: o0d1
šrgkdx S0: Dkldfqddm A0 F0: Ingmrnm L0: Mhcdudq C0 K0: Rhlornm

B0 D0: Onjgqdk M0 Q0: 19fl3: šI: fl37: fl29
AZtdq E0 D0: AqZmcs V0 M0: 1993: šoI: 59fl: K56
Adkk D0 E0: 1992: šoI: 475: 683
Adrvhbj Q0 I0: ds Zk0: 1995: LMQšR: 258: fl11fl
Adrvhbj Q0: šqfn L0 J0: DuZmr Q0: LbGZqcx H0: VhkkhZlr C0 Q0 š0:

Vdrsbnss I0: 19fl3: hm Oqnbddchmfr ne sgd fl1sg DtqnodZm UKAH Mds/
vnqj Rxlonrhtl Zmc Trdqr Lddshmf –DUM 19fl3(0 o0 fl9

AqZmcs V0 M0: VZqc L0 I0: EZahZm š0 B0: Gncfd O0 V0: fl886: LMQšR:
18fl: 698

BgZqanmmdk B0: Ldxmds F0: LZdcdqš0: RbgZkkdq F0: RbgZdqdq C0: fl882:
š]šR: fl9fl: 3fl4

Bgx %yx J0 S0: Vd %yfnvhdb L0: Adbj Q0: AnlZmr C0 I0: 19flfl: š]š: 418:
š83

Bgx %yx J0 S0: CqyZyfZ Q0 S0: Adbj Q0: TqaZmhj L0: Gddrdm U0: AnlZmr
C0 I0: 19fl5: šoI: 7fl8: 28

Bnmcnm I0 I0: fl881: šQš]š: 29: 464
Bnmcnm I0 I0: šmcdqrnm L0 K0: Gdknt F0: fl88fl: šoI: 265: 84
Bqnvsgdq O0 š0: Cqhrrdm K0: šaanss I0 A0: Qnxdq O0: RlZqss R0 I0: 1992:

š]š: 393: 372
Cdldqr R0: AZsshmdkkh O0: KdsZqsd A0: 1993: š]š: 313: fl14
CqZhmd A0 S0: 19flfl: Ogxrhbr ne sgd HmsdqrsdkkZq Zmc HmsdqfZkZbshb

Ldchtl
Edmcdq Q0 O0: Gdmcqx L0 š0: 1999: LMQšR: 2fl6: fl
Edmdbg C0 L0: Ltwknv S0 V0 A0: Adrvhbj Q0 I0: OdckZq š0: šqfn L0 J0:

1997: LMQšR: 28fl: fl273

LMQšR 999: fl-fl4 –19fl5(



Ghfg,Pdrnktshnm PWchn Bnmshmttl Rstcw ne HBfi9 fl4

Ehkhonuhḃ L0 C0: Anyydssn K0 L0: 19fl5: oqdoqhms:
–XpVhu.y58308y346(

Etkkldq K0: KnmcrZkd B0 I0: fl884: UhyhdQ Nmkhmd CZsZ BZsZknf: 6flfl2
FZqmdss C0 Q0: fl889: šoI: 252: fl31
Ftn E0: Kh R0: Kh G0: FhZbZknmd I0: Injhohh I0 Q0: Kh C0: 19fl1: šoI: 636: 87
GZmbnbj O0 I0: Ltqogx S0: FZdmrkdq A0 L0: Gnojhmr š0: BtqqZm I0 Q0:

19fl1: LMQšR: 311: fl7fl1
Gddrdm U0: QZt T0: Qtodm L0 O0: Aqhmjr D0: Gtmsdq C0 š0: 19flfl: šoI:

628: K12
Gddrdm U0: Aqhmjr D0: Kdqnx š0 J0: GdZkc F0: AqZtm Q0: Ahfhdk E0: Adbj

Q0: 19fl3: šI: fl36: fl92
Gddrdm U0: ds Zk0: 19fl4: LMQšR: 336: Kfl
Gncfd O0: Kdd L0 F0: fl889: OšRO: fl91: 15
Gtmsdq C0 š0: 199fl: šoI: 448: 114
Gtmsdq C0 š0: Dkldfqddm A0 F0: 1993: šI: fl17: 1fl69
Gtmsdq C0 š0: RgZxZ D0 I0: GnksylZm I0 š0: Khfgs Q0 L0: N=Mdhk Iq0 D0 I0:

Kxmcr Q0: fl884: šoI: 337: fl68
Gtmsdq C0 š0: Dkldfqddm A0 F0: Ctotx S0 I0: Lnqsnmrnm L0: 1992: šI:

fl15: fl725
Gtmsdq C0 š0: ds Zk0: 19fl1: šI: fl33: fl23
IZqqdss S0 G0: Bgdrsdq S0: Btsqh Q0: Rbgmdhcdq R0 D0: GtbgqZ I0 O0: 1992:

šI: fl14: 414
Jdssdmhr L0: uZm KZmfdudkcd G0 I0: Qdxmnkcr B0: Bnssnm A0: 1995: hm

FZaqhdk B0: šquhrds B0: Onmy C0: Dmqhptd R0: dcr: šrsqnmnlhbZk
Rnbhdsx ne sgd OZbhzb Bnmedqdmbd Rdqhdr Unk0 24fl: šrsqnmnlhbZk
CZsZ šmZkxrhr RnesvZqd Zmc Rxrsdlr WU0 o0 386

Jhl L0: Jhl D0: GvZmf M0: Kdd L0 F0: Hl L0: JZqnih G0: MntlZqt
I0: SZmZjZ H0: 1998: šoI: 692: 7fl5

Jhsbgdmdq A0: Aqhmjr D0: Gddrdm U0: Gtmsdq C0 š0: YgZmf G0: QZt T0:
Qtodm L0 O0: Khsskd Sghmfr BnkkZanqZshnm 19fl4: hm šldqhbZm šr/
sqnmnlhbZk Rnbhdsx Lddshmf šarsqZbsr0 o0 1370fl5

Jkdhm T0: VdhkZmc G0: Aqhmjr D0: fl88fl: š]š: 135: 212
JqZtrd L0: Ehdqkhmfdq J0: Chdgk Q0: Atqjdqs š0: Unrr Q0: Yhdfkdq T0:

19fl2: š]š: 449: š38
KZbjh A0 B0: Sgnlornm S0 š0: PtZsZdqs D0: 19fl9: šoI: 6fl6: fl
Kdd I0 G0: Kdd L0 F0: 19fl3: šoI: 682: fl23
Kdhsgdqdq B0: ds Zk0: fl888: šoIR: fl12: 2
Kdqnx š0: AnkZssn š0: VZksdq E0: Akhsy K0: 1995: šoI: 532: 714
Kdudqdmy G0: Ehkhonuhḃ L0 C0: Anihb́hḃ H0 R0: BqZvenqc D0 I0: Bnkkhdq I0 C0:

Fqhdud J0: CqZöjnuhḃ C0: Qdhc V0 š0: 19fl5: šo]RR: 25fl: fl97
Knmf J0 R0: ds Zk0: 19fl9: šoIR: fl76: 384
KnmfZhq L0 R0: 19flfl: Ghfg Dmdqfx šrsqnogxrhbr
KnyhmrjZxZ S0 š0: Lnhrddu š0 U0: 1996: LMQšR: 27fl: K15
LZccdm R0 B0: ds Zk0: 19fl2: OšRO: fl14: 599
LZrrZqch L0: AnmZkch š0: Mdfqdkkn L0: QhbbhZqch R0: QZbbZmdkkh š0: cd

Ynssh F0: 19fl9: LMQšR: 393: 421
LZrrdx O0: šqlZmcqnee S0 D0: Bnmsh O0 R0: fl881: šI: fl92: flfl48
LbCnmZkc š0 Q0: Ltwknv S0 V0 A0: OdckZq š0: FZqqdss L0 š0: Vhkkr

J0š0: FZqqhmfsnm R0 S0: ChZlnmc O0 I0: Vhkjhmrnm O0 M0: 199fl: LM/
QšR: 211: fl99

Lhkkdq F0 D0: RbZkn I0 L0: fl868: šoIR: 3fl: 4fl2
Mhcdudq C0 K0: ds Zk0: 19fl2: šoI: 668: Kfl4
MhjkZr R0: Adbj Q0: fl886: š]š: 219: 43
Mhkrnm O0: fl862: MnuZ šbsZ QdfhZd Rnb0 Rbh0 TorZkhdmrhr Rdq0 U:
Odbj K0 V0: Edmdbg C0 L0: 19fl2: šrsqnmnlx Zmc Bnlotshmf: 1: 43
Qnxbgnvcgtqx R0: BgdmfZktq I0 M0: 19fl1: LMQšR: 312: Kfl16
RZjZh R0: LZcnqd A0 E0: EqddclZm V0 K0: fl888: šoI: 4flfl: 56fl
RZkodsdq D0 D0: fl844: šoI: fl1fl: fl5fl
RZmmZ M0: ds Zk0: 1998: šoI: 588: K73
RgnrsZj F0 R0: RjhkklZm D0 C0: fl878: š]š: 1fl3: 22
RhkudqlZm I0 L0: Ehkhoodmjn š0 U0: 1997: šoI: 567: Kfl6
RsnbjcZkd B0 I0: Fnrr V0 L0: BnvZm I0 I0: RqZldj Q0š0: 199fl:šoI: 448:

Kfl28
Rsqélfqdm A0: fl828: šoI: 78: 415
Rsqnmf š0 V0: LnrjZkdmjn H0 U0: Ostrjhm U0 R0: 1996: šmmtZk Qduhdv

ne MtbkdZq Zmc OZqshbkd Rbhdmbd: 46: 174
UZbbZ V0 C0: Rgddgx B0 C0: FqZgZl I0 Q0: 1996: šoI: 551: 161
UZkk�d I0 O0: fl884: šo]RR: 123: fl

VZmf P0 C0: fl888: šoI: 4fl9: Kfl28
VZmf P0 C0: VghsZjdq J0 D0: VhkkhZlr Q0: 1994: LMQšR: 251: fl954
Vdhkdq J0 V0: OZmZfhZ M0: Lnmsdr L0 I0: RqZldj Q0š0: 1991:šQš]š:

39: 276
Vhkbnsr D0 L0: Lhkkdq A0 V0: fl887: šI: flfl5: 1252
XZmf G0: RjhkklZm D0 C0: fl882: šI: fl95: fl337
Xtm L0 R0: Qdccx M0 š0: Bnmcnm I0 I0: 199fl: šoI: 443: 792

Sghr oZodq gZr addm sxodrds eqnl Z SDW‘KšSDW zkd oqdoZqdc ax sgd
Ztsgnq0

LMQšR 999: fl-fl4 –19fl5(


