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=ARSQ=BS
Knf,rsqtbstqdc ldqfd &KRL( sqdd hr ]m hmfdrshnm,noshlhydc c]s]
rsqtbstqd sg]s hr vhcdkx trdc hm lncdqm MnRPK jdx,u]ktd rsnqdr-
Sn rtoonqs ghfg sgqntfgots enq vqhsdr+ KRL,sqddr l]hms]hm ]m hm,
ldlnqx at”dq sg]s ]arnqar sgd hmbnlhmf dmsqhdr adenqd vqhshmf
sgdl sn rknvdq rdbnmc]qx rsnq]fd- Vd onhms nts sg]s sgd bgnhbd
ne sgd c]s] rsqtbstqd ]mc hlokdldms]shnm ne sgd ldlnqx at”dq
g]r ] rhfmhb]ms hlo]bs nm sgd nudq]kk odqenql]mbd ne KRL,a]rdc
rsnq]fd dmfhmdr- Hm e]bs+ dudm vhsg sgd r]ld hlokdldms]shnm ne
sgd at”dq+ sgd odqenql]mbd ne ] rsnq]fd dmfhmd b]m u]qx ax to sn
rdudq]k nqcdqr ne l]fmhstcd he sgdqd hr ] rghes hm sgd hmots vnqjkn]c-
Hm sghr o]odq+ vd admbgl]qj sgd odqenql]mbd ne KRL,a]rdc rsnq,

]fd dmfhmdr vhsg ch”dqdms ldlnqx at”dq hlokdldms]shnmr ]mc
tmcdq ch”dqdms vnqjkn]c bg]q]bsdqhrshbr- Vd dwodqhldms vhsg entq
at”dq hlokdldms]shnmr+ m]ldkx+ &h( udbsnq+ &hh( riho,khrs+ &hhh( gXrg
riho,khrs+ ]mc &hu( gXrg khmidc,khrs+ ]mc enq d]bg hlokdldms]shnm+ vd
u]qx ]mx cdrhfm bgnhbdr &rtbg ]r atbjds bntms hm ] g]rg rjho,khrs ]mc
oqdw kdmfsg hm ] g]rg khmjdc,khrs(- Vd oqdrdms ] bnloqdgdmrhud odq,
enql]mbd admbgl]qj enq d]bg at”dq bnmftq]shnm+ ]mc ghfgkhfgs
gnv sgd qdk]shud odqenql]mbd ne sgd ch”dqdms at”dq hlokdldms],
shnmr u]qhdr vhsg ] rghes hm hmots vnqjkn]c- K]rskx+ vd oqdrdms ]
fthcdkhmd enq rdkdbshmf sgd ]ooqnoqh]sd at”dq hlokdldms]shnm enq ]
fhudm vnqjkn]c ]mc odqenql]mbd fn]k-

=BL Qdedqdmbd EnqlXs6
Rgtag]l J]trghj ]mc Rtag]cddo R]qj]q- 1/13- @m]snlx ne sgd KRL Ldl,
nqx At”dq9 Hmrhfgsr % Hlokhb]shnmr- Hm HmsdqmXshnmXk Vnqirgno nm Sdrshmf
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0 HMSQNCTBSHNM
KRL,AXrdc Idx,UXktd Rsnqdr- Knf,rsqtbstqdc ldqfd &KRL( sqddr
]qd vhcdkx trdc hm sgd rsnq]fd dmfhmdr ne lncdqm MnRPK jdx,u]ktd
rsnqdr Z07+ 1/+ 10[- KRL,sqdd hr ] ghfgkx hmfdrshnm,noshlhydc+ nts,
ne,ok]bd c]s] rsqtbstqd sg]s rsnqdr c]s] nm chrj ]r ] ghdq]qbghb]k
bnkkdbshnm ne hlltsXakd rnqsdc qtmr Z11+ 12[- Hllts]ahkhsx hm sgd kd
rsqtbstqd ld]mr toc]sdr ]mc cdkdsdr hm KRL,a]rdc rsnq]fd dmfhmdr
]qd ]kv]xr qd]khydc nts ne ok]bd+ ax hmrdqshmf mdv dmsqhdr &nq lds],
dmsqhdr+ hm b]rd ne cdkdsdr( sg]s knfhb]kkx hmu]khc]sd sgd nkcdq s]qfds
dmsqhdr Z5+ 14+ 15+ 2/[- Ax ]unhchmf hm,ok]bd toc]sdr ]mc cdkdsdr
KRL,dmfhmdr ]qd ]akd sn n”dq rtodqhnq hmfdrshnm odqenql]mbd- Sn
e]bhkhs]sd e]rs ptdqhdr+ bnlldqbh]k KRL,dmfhmdr nesdm dloknx ]twhk,
h]qx c]s] rsqtbstqdr+ rtbg ]r Aknnl ksdqr ]mc edmbd onhmsdqr+ sg]s
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Ehf- 06 &X( =m hmbqdXrd hm mtladq ne onhms ptdqhdr X”dbsr
sgd kXsdmbx ne nsgdq nodqXshnmr rhfmhbXmskx hm X tdasnp
at”dq- &a( Oqd,XkknbXsdc tdasnp n”dqr adssdq hmrdqs odqenq,
lXmbd sgXm cxmXlhbXkkx XkknbXsdc tdasnp Xmc riho�khrs-

qdctbdr sgd nudq]kk mtladq ne ]bbdrrdr sn rknvdq chrjr Z0/+ 13[- Ctd
sn sgdrd ]cu]ms]fdr+ ] k]qfd mtladq ne bnlldqbh]k MnRPK rxrsdlr+
hmbktchmf KdudkCA Z05[ ]mc AhfS]akd Z7[ ]s Fnnfkd+ QnbjrCA Z03[
]s Lds]+ W,Dmfhmd Z06[ ]s @kha]a]+ VhqdcShfdq Z17[ ]s LnmfnCA+
Bnbjqn]bgCA Z8[ ]s Bnbjqn]bg K]ar+ ]mc @rsdqhwCA Z0[+ B]rr]m,
cq] Z2[+ GA]rd Z3[+ ]mc @bbtltkn Z1[ ]s @o]bgd+ g]ud ]cnosdc
KRL,sqddr sn hlokdldms sgdhq rsnq]fd k]xdq-
KRL,At”dq Xmc hsr HlokdldmsXshnm- Sn dmrtqd ghfg sgqntfg,
ots enq hmrdqsr ]mc sn ]unhc vqhshmf c]s] d]fdqkx sn rknvdq rdb,
nmc]qx rsnq]fd+ KRL,sqddr at”dq sgd hmbnlhmf dmsqhdr qrs hm ldl,
nqx Z08+ 12[- Sgd at”dq hm l]hm ldlnqx ]bsr ]r sgd oqhl]qx rsnq]fd
bnlonmdms ne ]m KRL,sqdd ]mc g]r ] oqdcdsdqlhmdc b]o]bhsx &sxoh,
b]kkx+ 0LA,017LA( Z6+ 00+ 10[- Nmbd etkk+ dmsqhdr hm sgd at”dq ]qd
rnqsdc nm sgd jdx ]mc ]qd vqhssdm sn sgd qrs kdudk ne ] ghdq]qbgh,
b]k bnkkdbshnm ne hllts]akd rnqsdc qtmr nm chrj- Vd qdedq sn sghr
oqnbdrr ne odqrhrshmf sgd bnmsdmsr ne sgd at”dq sn chrj ]r trg Z11[-
At”dqhmf hmrdqsr hm ldlnqx ]kknvr KRL,dmfhmdr sn ]lnqshyd sgd
mtladq ne chrj H.Nr odqenqldc vghkd hmrdqshmf c]s] ]mc l]jdr
sgdl noshlhydc enq hmfdrshnm Z16[- Hm oq]bshbd+ rxrsdlr trd ch”dqdms
c]s] rsqtbstqdr vhsg vhcdkx u]qxhmf hlokdldms]shnmr sn hlokdldms
sgd ldlnqx at”dq- Udbsnq+ rjho,khrs+ khmjdc,khrs+ ]mc gxaqhc c]s]
rsqtbstqdr+ rtbg ]r g]rg rjho,khrs ]mc g]rg khmjdc,khrs+ ]qd rnld ne
sgd bnllnmkx trdc c]s] rsqtbstqdr hm bnlldqbh]k KRL,a]rdc rsnq,
]fd dmfhmdr Z01+ 02[- D]bg c]s] rsqtbstqd aqhmfr ] ch”dqdms sq]cdn”
adsvddm odqenql]mbd ]mc ldlnqx ennsoqhms Z4[-
BgXkkdmfd6 Cdsdqlhmhmf sgd zAdrs“ At”dq HlokdldmsXshnm-
Vd onhms nts sg]s cdrohsd adhmf ] chrj,a]rdc c]s] rsqtbstqd+ sgd
bgnhbd ne cXsX rsqtbstqd enq sgd ldlnqx at”dq gXr gtfd hl,
okhbXshnmr nm sgd nudqXkk odqenqlXmbd ne ]m KRL,dmfhmd- Vd
ghfgkhfgs svn rbdm]qhnr vgdqd sgd bgnhbd ne sgd at”dq c]s] rsqtb,
stqd ]mc hsr hlokdldms]shnm g]r bqhshb]k odqenql]mbd hlokhb]shnmr-
&@( Enq sgd r]ld at”dq c]s] rsqtbstqd+ sgd odqenql]mbd mtladqr
l]x u]qx rhfmhb]mskx vhsg sgd rkhfgsdrs rghes hm sgd vnqiknXc bgXq,
Xbsdqhrshbr- Hm Ehf- 0&](+ vd rgnv sg]s sgd ]udq]fd nodq]shnm]k k]sdmbx
enq ]m KRL,dmfhmd vhsg ] &rs]shb( udbsnq at”dq,hlokdldms]shnm
hmbqd]rdr ax 25· he sgd hmots vnqjkn]c rghesr eqnl hmrdqs,nmkx sn
g]uhmf nmkx /.0� onhms ptdqhdr- &A( Enq sgd r]ld c]s] rsqtbstqd+
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ch’dqdms hlokdldmsXshnmr Xmc stmhmfr ]krn g]r ] rhfmhb]ms hlo]bs
nm odqenql]mbd- Enq dw]lokd+ ]r rgnvm hm Ehf- 0&a(+ sgd s]hk k]sdmbx
&𝑃0//( ne ] cxm]lhb]kkx ]kknb]sdc udbsnq b]m ad ]klnrs lnqd sg]m
nmd nqcdq ne l]fmhstcd ghfgdq sg]m sg]s ne ] oqd,]kknb]sdc udbsnq-

Sgd bgnhbd Xmc hlokdldmsXshnm ne sgd ldlnqx at’dq hm
rsXsd,ne,sgd,Xqs JRL,dmfhmdr hr Xfmnrshb ne vnqiknXc Xmc

odqenqlXmbd fnXk vghbg kdXcr sn rta,noshlXk odqenqlXmbd nudqXkk-

AdmbglXqihmf KRL,At”dqr- Sn sghr dmc+ hm sghr vnqj+ vd admbg,
l]qj sgd odqenql]mbd ne KRL,a]rdc rsnq]fd dmfhmdr vhsg ch”dqdms
hlokdldms]shnm ]mc stmhmf ne sgd ldlnqx at”dq- Vd s]jd entq
at”dq hlokdldms]shnmr9 &h( udbsnq+ &hh( riho,khrs+ &hhh( gXrg riho,khrs+
]mc &hu( gXrg khmidc,khrs+ bnllnmkx trdc hm KRL,dmfhmdr enq sgd
admbgl]qj- Enq sgd udbsnq hlokdldms]shnm+ vd odqenql dwodqh,
ldmsr vhsg ansg &u( wdc ]mc &uh( cxm]lhb]kkx ]kknb]sdc ldlnqx
ro]bd- Enq gXrg riho,khrs ]mc gXrg khmidc,khrs+ vd u]qx &uhh( sgd mtl,
adq ne g]rg,atbjdsr ]mc &uhhh( sgd kdmfsg ne sgd jdx,oqdw trdc
enq g]rghmf- Hm ]cchshnm+ vd odqenql dwodqhldmsr ax u]qxhmf sgd
vnqjkn]c bg]q]bsdqhrshbr sn ghfgkhfgs sgd odqenql]mbd hlokhb]shnm
ne vnqjkn]c rghesr- Sgd nudq]qbghmf naidbshud ne sghr dmcd]unq hr sn
bnmrsqtbs ] rds ne fthcdkhmdr enq qdrd]qbgdqr ]mc oq]bshshnmdqr sg]s
vntkc dm]akd sn bgnnrd sgd ]ooqnoqh]sd at”dq hlokdldms]shnm enq
]m KRL,dmfhmd fhudm ] vnqjkn]c ]mc rnld odqenql]mbd fn]k-
Bnmsqhatshnmr- Sgd bnmsqhatshnmr ne ntq vnqj hr ]r enkknvr-
&0( VnqiknXc,=vXqd OdqenqlXmbd Lncdkhmf9 Vd cdudkno ]

admbgl]qj0 enq sgd at”dq hlokdldms]shnm hm KRL,dmfhmdr enq
] chudqrd rds ne jdx,u]ktd vnqjkn]cr+ rgnvb]rhmf sgd hlo]bs ne
at”dq hlokdldms]shnm ]mc vnqjkn]c nm odqenql]mbd-

&1( Sgd Ldlnqx ur- OdqenqlXmbd SqXcdn”9 Hm ]cchshnm sn sgd
q]v odqenql]mbd mtladqr nm sgqntfgots enq hmrdqsr ]mc ptdqhdr+
]mc nodq]shnm]k k]sdmbx+ vd ld]rtqd sgd ldlnqx ennsoqhms ne
dudqx at”dq hlokdldms]shnm ]mc chrbtrr gnv ch”dqdms hlokd,
ldms]shnmr m]uhf]sd sgd ldlnqx ur- odqenql]mbd sq]cdn”-

&2( =mrvdq IfXs�He Ptdrshnmr9 Vd bnmrnkhc]sd sgd jdx s]jd,
]v]xr eqnl sgd dwodqhldmsr hm enql ne ] g]mcannj sg]s+ fhudm
] vnqjkn]c ]mc s]qfds odqenql]mbd+ vntkc ]kknv tr sn ]unhc
sgd naidbshudkx vnqrs cdrhfm bgnhbdr sn hlokdldms sgd ldlnqx
at”dq ]mc ]mrvdq bnlokdw vgXs,he ptdrshnmr+ rtbg ]r9
&]( Vg]s hr sgd ]ooqnoqh]sd at”dq cdrhfm enq ]m hmfdrshnm,

gd]ux vnqjkn]c;
&a( Gnv sn ]unhc vqhsd rs]kkr vgdm oqnbdrrhmf ] vnqjkn]c vhsg

hmsdqkd]udc hm onhms ptdqhdr ]mc hmrdqsr;
&b( Gnv sn rds sgd atbjds bntms nq sgd oqdw kdmfsg enq g]rghmf

hm ] gXrg riho,khrs at”dq;

1 ADMBGL=QI CDRHFM
Hm sghr rdbshnm+ vd chrbtrr bnmrsqtbshnm ne sgd KRL,at”dq admbg,
l]qj ]mc sgd du]kt]shnm ldsgncnknfx-

1-0 At”dq HlokdldmsXshnm
Sgd ldlnqx at”dq hm KRL,sqddr rdqud ]r ] rs]fhmf ]qd] enq vqhsdr
&hmrdqsr+ toc]sdr+ ]mc cdkdsdr( adenqd sgdx ]qd trgdc sn chrj- A]sbg,
hmf hmrdqsr hm sgd l]hm ldlnqx ]kknvr enq ]lnqshyhmf sgd bnrs ne

0Ntq bncd hr ]u]hk]akd ]s gssor9..fhsgta-bnl.RRC,Aq]mcdhr.KRLLdlnqxOqnkhmf-

vqhsdr- Qds]hmhmf sgd hmfdrsdc dmsqhdr hm sgd at”dq ]krn ]kknvr et,
stqd onhms ptdqhdr nm sgd qdbdmskx hmfdrsdc dmsqhdr sn ad qdstqmdc
chqdbskx eqnl sgd at”dq+ vhsgnts ]mx chrj ]bbdrr- Sghr b]m rhfmhe,
hb]mskx hloqnud sgd sgqntfgots enq onhms ptdqhdr nm ’gns“ c]s]-
Adknv+ vd chrbtrr sgd cdrhfm ]mc bnmftq]shnm ne entq ldlnqx
at”dq hlokdldms]shnmr+ m]ldkx udbsnq+ riho,khrs+ gXrg riho,khrs ]mc
gXrg khmidc,khrs+ sg]s vd trd enq sgd admbgl]qj-
Udbsnq- Vd dwodqhldms vhsg svn udbsnq hlokdldms]shnmr ne sgd
ldlnqx at”dq- Sgd qrs hr ] cxmXlhb udbsnq sg]s hr hlokdldmsdc
]r ]m ]tsnl]shb]kkx qd,rhyhmf ]qq]x- @ cxmXlhb udbsnq dmrtqdr sg]s
sgd c]s] hm sgd at”dq hr rsnqdc hm bnmshftntr ldlnqx knb]shnmr-
Hmrdqsr sn rtbg ] udbsnq hr ]oodmcdc sn sgd ]qq]x he sgdqd hr ]u]hk,
]akd ro]bd- Nsgdqvhrd+ sgd ]qq]x rhyd hr cntakdc sgqntfg qd,rhyhmf
adenqd ]oodmchmf sgd mdv dmsqx- Vghkd ]oodmchmf hmrdqsr ]kknvr
enq ghfg sgqntfgots enq vqhsdr+ sgd bnrs ne onhms ptdqhdr adbnldr
oqnghahshudkx ghfg ]r sgdx l]x mddc sn rb]m sgd dmshqd at”dq- Oqn,
ctbshnm rxrsdlr+ trhmf ] cxmXlhb udbsnq hlokdldms]shnm enq sgd
at”dq+ sgtr+ rnqs sgd at”dq dudqx shld sgdqd hr ] onhms ptdqx hm
sgd vnqjkn]c- Sgd noshlhrshb ntsknnj gdqd hr sg]s enq etstqd onhms
ptdqhdr sg]s oqdbdcd sgd mdws hmrdqs+ sgd s]qfds dmsqx b]m ad rd]qbgdc
trhmf ahm]qx rd]qbg- @ cxmXlhbXk udbsnq rt”dqr eqnl ghfg k]sdmbx
rohjdr qdrtkshmf eqnl &h( qd,rhyhmf ne at”dq nq &hh( rnqshmf sgd at”dq
bnmsdmsr ctqhmf ] onhms ptdqx- @ksdqm]shudkx+ ] wdc,rhydc udbsnq
qdpthqdr ]kknb]shmf sgd cdrhfm]sdc ldlnqx ro]bd toeqnms+ ats hr ads,
sdq rths]akd enq k]sdmbx,rdmrhshud ]ookhb]shnmr ]r hs n”dqr oqdchbs]akd
odqenql]mbd vhsg mn k]sdmbx rohjdr- Sgd udbsnq hlokdldms]shnm g]r
khsskd ldlnqx nudqgd]c ]r hs mddcr sn l]hms]hm lhmhl]k lds]c]s]-
Riho,Khrs- Sgd cde]tks at”dq hlokdldms]shnm hm l]mx rxrsdlr+
rtbg ]r QnbjrCA Z02[ ]mc KdudkCA Z05[+ hr riho,khrs- @ riho,khrs hr
hlokdldmsdc ]r ] ghdq]qbghb]k rsqtbstqd ne khmjdc,khrsr+ vgdqd hm,
sdqldch]sd kdudkr ]bs ]r ]m hmcdw enq sgd k]rs kdudk vghbg rsnqdr sgd
c]s] hm rnqsdc nqcdq- Riho,khrsr n”dq knf]qhsglhb𝑂 (knf𝑛( bnlokdwhsx
enq hmrdqsr+ toc]sdr+ cdkdsdr+ ]r vdkk ]r onhms ptdqhdr- Gnvdudq+ sgd
ghdq]qbghb]k rsqtbstqd ne riho,khrsr qdpthqdr l]hms]hmhmf ]cchshnm]k
jdx,onhmsdq o]hqr enq hmcdwhmf otqonrdr+ ]mc sghr ]ccr sn sgd lds],
c]s] nudqgd]c ne sgd c]s] rsqtbstqd- Enq dw]lokd+ ] riho,khrs vhsg
entq kdudkr+ qdpthqdr ] ldlnqx ne qntfgkx 0.22· ne sgd c]s] rhyd-
GXrg Riho,Khrs- @ ldlnqx at”dq hlokdldmsdc ]r ] gXrg riho,
khrs bnlahmdr ] g]rg s]akd vhsg riho,khrsr vhsghm d]bg atbjds- Sgd
jdxr sn ad hmrdqsdc ]qd o]qshshnmdc nm sgdhq oqdw &ne ] oqdcdsdq,
lhmdc kdmfsg( enq atbjds ]kknb]shnm+ e]bhkhs]shmf s]qfdsdc hmrdqshnmr
]mc onhms ptdqhdr sgqntfg ] bnlahm]shnm ne g]rghmf ]mc ahm]qx
rd]qbg- Sghr rsqtbstqd n”dqr rtodqhnq odqenql]mbd enq hmfdrshnm+
onhms ptdqhdr+ ]r vdkk ]r+ q]mfd ptdqhdr vhsg udqx rl]kk rdkdbshuhsx+
]r sgd nodq]shnmr ]qd sxohb]kkx khlhsdc sn nmkx ] rodbhb g]rg,atbjds-
Q]mfd ptdqhdr vhsg k]qfd rdkdbshuhsx+ gnvdudq+ l]x ro]m ]bqnrr ltk,
shokd g]rg,atbjdsr ]mc+ sgdqdenqd+ l]x g]ud ] rhfmhb]mskx ghfgdq
k]sdmbx- Sgd cdrhfm ne sgd gXrg riho,khrs hmunkudr bnmftqhmf sgd
mtladq ne atbjdsr &G ( ]mc rodbhexhmf ] oqdw dwsq]bsnq+ sxohb]kkx
sgd qrs𝑋 bg]q]bsdqr ne sgd jdx- Sgd qnkd ne sgd oqdw dwsq]bsnq hr sn
hrnk]sd sgd oqdw eqnl sgd jdx ]mc g]rg hs sn sgd ]ooqnoqh]sd atbjds-
D]bg atbjds+ hm stqm+ hr ] riho,khrs sg]s bnms]hmr sgd jdx,u]ktd o]hqr-
Sgd dmshqd jdx &hmbktchmf sgd oqdw( hr rsnqdc hm sgd riho,khrs ]r
vd mddc sn e]bhkhs]sd q]mfd ptdqhdr- Sgd onhms ptdqhdr ]qd qd]khydc
ax rhlokx g]rghmf sgd oqdw sn knb]sd sgd s]qfds atbjds ]mc sgdm
ax rd]qbghmf sgqntfg riho,khrs- Sgd ldlnqx nudqgd]c ne sgd gXrg
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Ehf- 16 Ch”dqdms at”dq hlokdldmsXshnmr n”dq uXqxhmf odq,
enqlXmbdr sqXcdn”r- &X( Udbsnq hr mns fnnc enq onhms Xmc
qXmfd ptdqhdr ats adrs enq hmrdqs,nmkx vnqiknXcr- &a( Sgd
odqenqlXmbd ne sgd gXrg,aXrdc at”dq hlokdldmsXshnmr
cdodmcr nm oqdw kdmfsg Xmc mtladq ne atbidsr-

riho,khrs hmbktcdr sgd ]cchshnm]k ro]bd mddcdc sn l]hms]hm sgd g]rg
s]akd ]mc sgd onhmsdqr sn d]bg riho,khrs- Ctd sn ]cchshnm]k ldlnqx
nudqgd]c+ enq r]ld ldlnqx atcfds+ ] gXrg riho,khrs b]m at”dq edvdq
jdx u]ktdr bnlo]qdc sn riho,khrs ]mc udbsnq adenqd hs hr r]stq]sdc-
GXrg Khmidc,Khrs- Rhlhk]qkx sn sgd gXrg riho,khrs+ sgd gXrg khmidc,
khrs ]krn trdr ] g]rg s]akd eq]ldvnqj- Gnvdudq+ vhsghm d]bg g]rg,
atbjds sgd dmsqhdr ]qd rsnqdc ]r ] rnqsdc rhmfkx khmidc,khrs- Sghr cd,
rhfm hr o]qshbtk]qkx s]hknqdc enq dbhdmskx g]mckhmf q]mfd ptdqhdr nm
rodbhb jdx oqdwdr- Hs ]krn n”dqr ] rhlhk]q hmfdrshnm odqenql]mbd
]r sgd gXrg riho,khrs vhsg kdrr ldlnqx nudqgd]c- Enq onhms ptdqhdr+
sgd gXrg khmidc,khrs qdkhdr nm khmd]q rd]qbg vhsghm d]bg khmidc,khrs+
vghbg kd]cr sn ] ghfgdq ptdqx k]sdmbx- Sgd gXrg khmidc,khrs g]r ]
knvdq ldlnqx nudqgd]c bnlo]qdc sn sgd gXrg riho,khrs+ oqhl]qhkx
adb]trd hs drbgdvr sgd k]xdqdc rsqtbstqd hmgdqdms sn riho,khrsr-

1-1 DuXktXshnm Ldsqhb
Sgd bgnhbd ne vqhsd at”dq ]mc hsr hlokdldms]shnm g]ud bqhshb]k hlokh,
b]shnmr nm sgd odqenql]mbd ne KRL,dmfhmdr- Adknv+ vd chrbtrr sgd
jdx ldsqhbr ]knmf vghbg vd bnlo]qd sgd at”dq hlokdldms]shnmr-
• Ldlnqx ennsoqhms pt]mshdr sgd nudq]kk ldlnqx qdpthqdc ax
d]bg at”dq hlokdldms]shnm sn rsnqd ] fhudm mtladq ne dmsqhdr+
hmbktchmf ]kk bnqqdronmchmf lds]c]s]-

• QdXcr kXsdmbx rodbhb]kkx b]ostqdr sgd onhms ]mc q]mfd ptdqx
odqenql]mbd enq dmsqhdr hm sgd at”dq- Sgd fn]k hr sn b]ostqd sgd
hlo]bs ne sgd at”dq hlokdldms]shnm nm hm,ldlnqx qd]cr-

• Vqhsdr kXsdmbx ld]rtqdr gnv e]rs c]s] hr vqhssdm sn sgd vqhsd
at”dq- Sghr cndr mns hmbktcd trg ne bnlo]bshnm nudqgd]cr-

• Ektrg ]mc bnloXbshnm bntmsr qdedq sn sgd eqdptdmbx ne trghmf
sgd at”dq bnmsdms sn sgd chrj ]mc sgd eqdptdmbx ne bnlo]bshmf sgd
c]s] nm chrj sn bqd]sd edvdq ats knmfdq rnqsdc qtmr+ qdrodbshudkx-

Sgd ch”dqdms vnqjkn]c bg]q]bsdqhrshbr l]x g]ud ch”dqdms qdrntqbd
qdpthqdldmsr hm sdqlr ne ldlnqx+ BOT+ ]mc H.N- Sgd vqhsd at”dq

sxod ]krn bnmsqhatsdr sn sgd odqenql]mbd ne sgd rxrsdl- Ehf- 1&](
rgnvr ] bnlo]qhrnm ne ch”dqdms at”dq hlokdldms]shnmr enq entq
sxodr ne vnqjkn]cr &h( hmrdqs nmkx+ &hh( hmrdqs vhsg onhms ptdqhdr+
&hhh( hmrdqs vhsg rl]kk,q]mfd ptdqhdr+ &hu( hmrdqs vhsg knmf,q]mfd
ptdqhdr- Vd nardqud sg]s udbsnq odqenqlr adrs enq ]m hmrdqs,nmkx
vnqjkn]c+ ats b]m adbnld ] o]hm,onhms enq sgd onhms ]mc q]mfd
ptdqhdr- Rhlhk]qkx+ ] at”dq hlokdldmsdc ]r ] gXrg riho,khrs ]mc
sgd gXrg khmidc,khrs qd]khydr hmrdqsr ]mc onhms ptdqhdr adssdq sg]m ]
udbsnq ]mc ] riho,khrs+ ats sgd odqenql]mbd hr gd]uhkx cdodmcdms nm
sgd oqdw kdmfsg ]mc sgd mtladq ne atbjdsr- Ehf- 1&a( rgnvr gnv
sgd ld]m ptdqx k]sdmbx enq ] gXrg riho,khrs at”dq bg]mfdr vhsg
sgd oqdw kdmfsgr ]mc sgd mtladq ne g]rg atbjdsr- Ntq fn]k hr sn
oqnuhcd ] cds]hkdc bnlo]q]shud ]m]kxrhr ne gnv u]qhntr vqhsd at”dq
cdrhfmr ]”dbs sgd nudq]kk odqenql]mbd ne KRL,a]rdc rxrsdlr-

2 DWODQHLDMS=K DU=KT=SHNM
Sn dmrtqd ] bnloqdgdmrhud du]kt]shnm+ vd g]ud rdkdbsdc sgqdd
bk]rrdr ne vnqjkn]cr+ d]bg cdrhfmdc sn sdrs sgd vqhsd at”dqr tmcdq
ch”dqdms rbdm]qhnr9 &]( hmrdqsr vhsg hmsdqkd]udc onhms ptdqhdr+ &a(
hmrdqsr vhsg hmsdqkd]udc q]mfd ptdqhdr &rl]kk rdkdbshuhsx(+ ]mc &b(
hmrdqsr vhsg hmsdqkd]udc q]mfd ptdqhdr &k]qfd rdkdbshuhsx(-

2-0 DwodqhldmsXk Rdsto
Vd qtm sgd dwodqhldmsr nm ] uhqst]k l]bghmd dpthoodc vhsg 1 Hmsdk
Fnkc 5015 uBOTr ]s 1-5/FGy+ 081FA ne CCQ3 Q@L+ ] 11LA K2
b]bgd+ ]mc 13/FA ne RRC rsnq]fd+ qtmmhmf Tatmst 1/-/3 KSR- Sgd
hlokdldms]shnm hr cnmd nm QnbjrCA &u8-/-/( vghbg hr ] vhcdkx trdc+
nodm rntqbd KRL,a]rdc rsnq]fd dmfhmd Z04[- Sn b]ostqd sgd q]v
odqenql]mbd+ vd bnmftqd QnbjrCA sn trd nmkx nmd sgqd]c enq
bnlo]bshnmr ]mc nmd sgqd]c enq trgdr- Vd ]krn chr]akd sgd vqhsd,
]gd]c knf &V@K( sn dmrtqd sg]s sgd odqenql]mbd hr mns ]”dbsdc ax
sgd V@K- Mnsd sg]s dm]akhmf V@K vntkc mns bg]mfd sgd sqdmcr
enq ]mx ne sgd dwodqhldmsr- Tmkdrr nsgdqvhrd ldmshnmdc+ sgd rhyd
ne ] jdx,u]ktd o]hq hr 53A ]mc sgd rhyd ne d]bg chrj o]fd hr 3JA-
Sgd rhyd ne sgd at”dq hr 05LA- Sgd sqdd g]r ] rhyd q]shn ne 3+ h-d-+
d]bg kdudk nm chrj hr 3· k]qfdq sg]m sgd oqduhntr kdudk- 𝑁 hr sgd sns]k
mtladq ne qdbnqcr hm sgd vnqjkn]c- Sgd fdmdq]sd sgd dwodqhldms]k
vnqjkn]c trhmf sgd JUAdmbg fdmdq]snq Z18[-

2-1 Ldlnqx Ennsoqhms
Ch”dqdms at”dq hlokdldms]shnmr l]x g]ud ] vhcdkx u]qxhmf ldl,
nqx ennsoqhms vgdm rsnqhmf sgd r]ld ]lntms ne c]s]- Hm sghr rds ne
dwodqhldmsr+ vd qdud]k sgd sq]cd,n” adsvddm sgd ldlnqx ennsoqhms
]mc sgd rsnq]fd b]o]bhsx ne ch”dqdms vqhsd at”dq hlokdldms]shnmr-
Rdsto9 Vd dwodqhldms ax hmrdqshmf 0-4L dmsqhdr hmsn sgd ldlnqx
at”dq enq dudqx hlokdldms]shnm ]mc ld]rtqd sgd ldlnqx ennsoqhms-
Enq gXrg riho,khrs ]mc gXrg khmidc,khrs+ sgd atbjds bntms &𝐻 ( ]mc sgd
oqdw kdmfsg &𝑋 ( ]qd u]qhdc eqnl 0/ sn 0/// ]mc 1 sn 0/+ qdrodbshudkx-
Gxaqhc At”dq HlokdldmsXshnmr gXud Knv Ldlnqx TshkhyX,
shnm- Ehf- 2&]( ]mc &a( cdlnmrsq]sdr sg]s sgd udbsnq dwghahsr sgd
knvdrs ldlnqx ennsoqhms ctd sn hsr bnmshftntr rsnq]fd ]mc hmcdw,
hmf hr cnmd hlokhbhskx vhsgnts ]cchshnm]k lds]c]s] nudqgd]c- @
riho,khrs qdpthqdr lnqd ldlnqx sg]m ] udbsnq ]r hsr ghdq]qbghb]k
rsqtbstqd qdpthqdr l]hms]hmhmf vhsghm ]mc ]bqnrr sgd kdudkr- @ gXrg
riho,khrs+ nm sgd nsgdq g]mc+ g]r ] ghfgdq ldlnqx ennsoqhms sg]m ]
riho,khrs adb]trd ne sgd ]cchshnm]k nudqgd]c ne l]hms]hmhmf ] g]rg
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Ehf- 26 HmbqdXrd hm &X( oqdw kdmfsg nq &a( atbids bntms qd,
ctbdr sgd mtladq ne dmsqhdr sgXs sgd gXrg,aXrdc gxaqhc
ldlnqx at”dq bXm rsnqd) ctd sn sgd nudqgdXc ne onhmsdqr-

s]akd ]mc ]mx mdbdrr]qx onhmsdqr- Sgd ldlnqx ennsoqhms ne riho,khrs
]mc gXrg khmidc,khrs enq oqdw kdmfsg ne 1 &Ehf- 2&](( ]mc atbjds
bntms ne 0 &Ehf- 2&a(( ]qd bknrd sn sg]s ne riho,khrs- Gnvdudq+ ]r sgd
oqdw kdmfsg nq atbjds bntms hmbqd]rdr+ sgd lds]c]s] nudqgd]c enq
sgd svn gxaqhc g]rg c]s] rsqtbstqdr rgnns to+ vghbg ld]mr sgd
at”dqr b]m rsnqd edvdq dmsqhdr adenqd sgdx ]qd etkk-

2-2 QdXc OdqenqlXmbd
Onhms ptdqhdr hm KRL,dmfhmdr qdstqm sgd k]sdrs dmsqhdr vhsg ]
l]sbghmf jdx+ he entmc- Sgd at”dq hlokdldms]shnm ]mc stmhmf
]”dbsr sgd onhms ptdqx odqenql]mbd hm ldlnqx rhfmhb]mskx- Enq
hmrs]mbd+ ] udbsnq at”dq g]r ] shld bnlokdwhsx ne 𝑂 (𝑛(+ vgdqd
𝑛 hr sgd mtladq ne dmsqhdr hm sgd at”dq+ enq onhms ptdqhdr ]r sgd
tmrnqsdc at”dq mddcr sn ad rb]mmdc khmd]qkx- @m ]ksdqm]shud hr sn
rnqs sgd at”dq ]mc odqenql ] ahm]qx rd]qbg- Sghr qdctbdr sgd rd]qbg
shld sn 𝑂 (knf𝑛(+ ats ]ccr ]m nudqgd]c ne 𝑂 (𝑛 knf𝑛( enq rnqshmf- @
riho,khrs rdqudr onhms ptdqhdr vhsg ] shld bnlokdwhsx ne 𝑂 (knf𝑛(
ax kdudq]fhmf hsr ghdq]qbghb]k rsqtbstqd- GXrg riho,khrs ]mc gXrg
riho,khrs n”dqr sgd adrs odqenql]mbd enq onhms ptdqhdr he sgd oqdw
kdmfsg &W ( ]mc sgd mtladq ne atbjdsr &G ( ]qd stmdc ]ooqnoqh]sdkx-
@s sgd svn dwsqdldr9 &h( rdsshmf sgd oqdw kdmfsg snn rl]kk &r]x+ sn /(
qdrtksr hm ]kk jdxr adhmf rsnqdc hm ] rhmfkd atbjds: &hh( hmbqd]rhmf sgd
oqdw kdmfsg sn sgd l]whltl kdmfsg ne sgd jdxr vghkd l]hms]hmhmf
nmkx nmd atbjds kd]cr sn sgd r]ld oqnakdl- Hcd]kkx+ sgd mtladq
ne atbjdsr rgntkc 145W &]rrtlhmf bg]q]bsdq,a]rdc oqdw( ]r sghr
vntkc ld]m jdxr vhsg sgd r]ld 𝑋 ,ahs oqdw ]qd l]oodc sn sgd
r]ld atbjds- Hm e]bs+ sgd gxaqhc g]rg c]s] rsqtbstqdr b]m ]bghdud
sgd sgdnqdshb]k knvdq antmc enq sgd onhms ptdqx shld bnlokdwhsx
&h-d-+𝑂 (0(( vgdm 𝑋 hr rds sn sgd l]whltl jdx kdmfsg+ vd g]ud 145W
atbjdsr hm ldlnqx- Gnvdudq+ sghr cndr mns rb]kd hm oq]bshbd ]r sgd
ldlnqx qdpthqdldms hmbqd]rdr dwonmdmsh]kkx vhsg sgd oqdw kdmfsg
&d-f-+ 54J enq 𝑋 � 1 ]mc ]ants 05L enq 𝑋 � 2-
Rdsto9 Enq sghr rds ne dwodqhldmsr+ vd hmrdqs 03/J dmsqhdr ne kdmfsg
53A+ vhsg 1// onhms ptdqhdr q]mcnlkx hmsdqkd]udc+ ]mc vd ld]rtqd
sgd shld s]jdm sn dwdbtsd d]bg ptdqx- Hm Ehf- 3+ sgd qrs qnv ne oknsr
bnlo]qdr sgd onhms ptdqx k]sdmbx ne ] riho,khrs at”dq hlokdldm,
s]shnm &sgd cde]tks bgnhbd hm QnbjrCA Z02[( ]mc sgd nsgdq at”dq
hlokdldms]shnmr- Sgd rdbnmc qnv ne oknsr rgnvr gnv oqdw kdmfsg
]mc atbids bntms ]”dbsr sgd onhms ptdqx odqenql]mbd enq ] gXrg
riho,khrs ]mc ] riho,khrs- Sgd onhms ptdqhdr adfhm ]esdq 64� ne sgd
hmrdqsr g]ud addm bnlokdsdc- Sgd ptdqhdr ]qd tmhenqlkx hmsdqkd]udc
vhsg sgd qdl]hmhmf nodq]shnmr-
OnhmsPtdqhdr Xqd OqnghahshudkxBnrskxVhsgnts Hmcdwdr- Ehf- 3&](
rgnvr sg]s sgd hlokhbhs hmcdwdr ne ] udbsnq cn mns admds onhms

ptdqhdr- Hm e]bs+ enq hmsdqkd]udc ptdqhdr+ sgd onhms ptdqx bnrs b]m ad
to sn 01· ghfgdq sg]m sg]s ne ] riho,khrs- Sghr hr adb]trd+ sgd qd]c
o]sg hm QnbjrCA qdpthqdr rnqshmf sgd dmsqhdr hm sgd at”dq adenqd
odqenqlhmf ] ahm]qx rd]qbg- Vd ]krn nardqud sg]s ]r sgd at”dq ad,
bnldr etkkdq+ sgd bnrs ne rnqshmf ]mc rd]qbghmf hmbqd]rdr khmd]qkx-
Sgd rohjdr hm sgd okns qddbs sgd bnrs ne rnqshmf sgd at”dq adenqd sgd
ahm]qx rd]qbg- Sgd rnqs etmbshnm ne sgd rs]mc]qc khaq]qx ne B)) trdr
hmsqnrodbshud rnqshmf ax cnhmf ] rdkdbshnm ne ]kfnqhsglr cxm]lh,
b]kkx sn noshlhyd odqenql]mbd- Hs adfhmr vhsg pthbirnqs+ rvhsbgdr
sn gdXornqs vgdm sgd qdbtqrhnm cdosg dwbddcr ] kdudk a]rdc nm sgd
mtladq ne dkdldmsr adhmf rnqsdc+ ]mc m]kkx+ rvhsbgdr sn hmrdqshnm
rnqs vgdm sgd mtladq ne dkdldmsr hr adknv ] sgqdrgnkc- Ehf- 3&a(
]mc &b( cdlnmrsq]sd sg]s gXrg riho,khrs &enq 𝑋 � 5 ]mc 𝐻 � 0//J(
dwghahsr sgd adrs odqenql]mbd enq onhms ptdqhdr+ vghkd sgd gXrg
khmidc,khrs odqenqlr adssdq sg]m sgd udbsnq ]mc sgd riho,khrs- Ehf- 3&c(,
&e( hkktrsq]sd sg]s ] a]c bgnhbd ne oqdw kdmfsg ]mc atbjds bntms b]m
kd]c sn rtanoshl]k odqenql]mbd enq onhms ptdqhdr enq g]rg,a]rdc
gxaqhc at”dq hlokdldms]shnmr-
QXmfd ptdqhdr hm KRL,sqddr qdstqm sgd k]sdrs udqrhnmr ne ]kk jdxr
vhsghm ] fhudm q]mfd- Ctqhmf ] q]mfd ptdqx+ ]kk dmsqhdr hm sgd at”dq
vhsghm sgd ptdqx q]mfd ltrs ad edsbgdc+ ldqfdc vhsg sgd c]s] eqnl
chrj sn dkhlhm]sd ]mx rs]kd c]s]+ ]mc qdstqmdc ]r o]qs ne sgd ptdqx qd,
rtks- Ctd sn sgd k]bj ne hmgdqdms nqcdqhmf+ ] udbsnq at”dq ltrs rb]m
sgqntfg ]kk dmsqhdr sn knb]sd sgd pt]khexhmf dmsqhdr- Sghr ]ccr ] rhfmhe,
hb]ms nudqgd]c sn sgd q]mfd ptdqx bnrs- Hm bnmsq]rs+ c]s] rsqtbstqdr
vhsg dwokhbhs hmcdwdr+ rtbg ]r riho,khrs ]mc sgd gxaqhc g]rg,a]rdc
c]s] rsqtbstqdr b]m dbhdmskx ksdq nts sgd mnm,pt]khexhmf dmsqhdr
qdctbhmf sgd bnrs ne q]mfd ptdqhdr-
Hm o]qshbtk]q+ gXrg riho,khrs ]mc gXrg khmidc,khrs ]qd cdrhfmdc sn

noshlhyd q]mfd ptdqhdr ax kdudq]fhmf sgd 𝑂 (0( shld bnlokdwhsx ne
] g]rg s]akd sn knb]sd sgd bnqqdbs g]rg atbjds- Sghr odqenql]mbd
bnldr vhsg ] qdrsqhbshnm ne sgd dmshqd q]mfd g]uhmf sgd r]ld oqdw-
Sgd q]mfd ptdqx o]sg hr ]r enkknvr9 &h( knb]sd sgd bnqqdbs g]rg atbjds+
&hh( odqenql ] rddj nodq]shnm hm sgd atbjds sn knb]sd sgd s]qfds nq
] jdx fqd]sdq sg]m s]qfds+ ]mc &hhh( rb]m sgd atbjds ]mc qdstqm sgd
jdxr sg]s ]qd vhsghm sgd q]mfd- He ] q]mfd ptdqx ro]mr nudq ltkshokd
oqdwdr+ ] gXrg riho,khrs nq ] gXrg khmidc,khrs vhkk odqenql ] bnox ]mc
rnqs nodq]shnmr sn mc ]kk sgd jdxr vhsghm sgd q]mfd- Sghr qdpthqdr
hsdq]shmf nudq ]kk pt]khexhmf atbjdsr ]mc odqenql ] rddj nodq]shnm
sn knb]sd sgd jdxr- Sghr l]x g]oodm he sgd oqdw hr k]qfd dmntfg
&kds—r r]x 2+ sgd oqdw r]lokd ro]bd vhkk ad 1452( ]mc sgd mtladq
ne atbjdsr hr kdrr sg]m sg]s &r]x+ 0/J(- Mnv d]bg atbjds vhkk g]ud
jdxr eqnl 1452)0/𝐾 � 0556 oqdwdr nm ]udq]fd- Sgd odqenql]mbd
cdodmcr nm sgd mtladq ne atbjdsr pt]khexhmf enq ] fhudm q]mfd ]mc
sgd mtladq ne jdxr hs mddcr sn rddj nudq sn bnmrsqtbs sgd qdrtks rds-
Rdsto9 Vd qtm sgd dwodqhldmsr vhsg ch”dqdms rdkdbshuhsx ]mc qdbnqc
sgd shld s]jdm sn dwdbtsd d]bg q]mfd ptdqx- Vd g]mc,ohbjdc u]ktdr
enq W ]mc G a]rdc nm ntq nardqu]shnmr eqnl sgd onhms ptdqhdr
dwodqhldmsr- Vd nardqudc svn dwsqdld b]rdr &h( ] rl]kk oqdw
vhsg ] k]qfd atbjds bntms ]mc &hh( ] knmf oqdw vhsg ] rl]kk atbjds
bntms- Hm ansg b]rdr+ sgd odqenql]mbd hr rtanoshl]k ]r hm ansg b]rdr+
ltkshokd oqdwdr vhkk ad l]oodc sn sgd r]ld atbjds+ hmbqd]rhmf sgd
bnrs ne rd]qbg vhsghm dudqx atbjds-
GXrg,AXrdcGxaqhc At”dqrCnlhmXsd sgdQXmfdPtdqx RoXbd-
Ehf- 4 rgnvr sgd bnlo]qhrnm ne q]mfd ptdqhdr odqenql]mbd enq che,
edqdms at”dq hlokdldms]shnmr enq rdkdbshuhsx /.///0+ /./1+ ]mc /.3 hm
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onhms ptdqx mtladq

/

1/

3/

5/

7/

0//

01/

k‘
sd
m
bx

’µ
r(

ld‘m shld
g‘rg rjho,khrs9 06.704 µr
rjho,khrs9 1.454 µr

’c(

W¡/+ G¡0//J

/ 14 4/ 64 0// 014 04/ 064 1//
onhms ptdqx mtladq

/

1/

3/

5/

7/

0//

01/

k‘
sd
m
bx

’µ
r(

ld‘m shld
g‘rg rjho,khrs9 05.674 µr
rjho,khrs9 1.454 µr

’d(

W¡0/+ G¡0

/ 14 4/ 64 0// 014 04/ 064 1//
onhms ptdqx mtladq

/

1

3

5

7

k‘
sd
m
bx

’µ
r(

ld‘m shld
g‘rg rjho,khrs9 1.58 µr
rjho,khrs9 1.45 µr

’e(

W¡1+ G¡0/J

oqdfiw kdmfsg ’W(+ atbjds bntms ’G(udbsnq rjho,khrs g‘rg rjho,khrs g‘rg khmjdc,khrs

Ehf- 36 = tdasnp hlokdldmsXshnm dwghahsr sgd onnqdrs odqenqlXmbd vhsg qdrodbs sn sgd hmfdrshnm) vghkd sgd fXrf riho�khrs &enq
W:5 Xmc -:0..I( cdlnmrsqXsdr adssdq odqenqlXmbd enq onhms ptdqhdr-

/ 0// 1//
q‘mfd ptdqhdr

/

1/

3/

k‘
sd
m
bx

’l
r(

’‘(

rdkdbshuhsx /.///0

/ 0// 1//
q‘mfd ptdqhdr

/

1/

3/

5/

7/

’a(

rdkdbshuhsx /./1

/ 0// 1//
q‘mfd ptdqhdr

/

1/

3/

5/

7/

’b(

rdkdbshuhsx /.3

q‘mfd ptdqhdr vhsg W¡3+ G¡0//J

udbsnq rjho,khrs g‘rg rjho,khrs g‘rg khmjdc,khrs

Ehf- 46 Sgd rnqshmf ne at”dq hr sgd lXhm rknvcnvm enq sgd
tdasnp hlokdldmsXshnm- Sgd riho�khrs ntsodqenqlr hs enq
ansg rgnqs Xmc knmf qXmfd ptdqhdr- Sgd fXrf riho�khrs Xmc
fXrf khlidc�khrs Xkrn rgnvr adssdq odqenqlXmbd sgXm tdasnp-

Ehf- 4&](+ &a(+ ]mc &b(+ qdrodbshudkx- Sgd udbsnq hlokdldms]shnm rgnvr
sgd onnqdrs odqenql]mbd enq ansg rgnqs ]mc knmf,q]mfd ptdqhdr ]r
qdf]qckdrr ne sgd rdkdbshuhsx+ hs g]r sn rb]m sgd dmshqd at”dq- Sghr
dwok]hmr sgd od]jr ]mc sgd ]rrnbh]sdc ghfg k]sdmbx nardqudc hm
Ehf- 4&](- Enq d]bg q]mfd ptdqx+ sgd udbsnq qrs rnqsr sgd c]s] hm
ldlnqx ]mc sgdm odqenqlr ] ahm]qx rd]qbg sn knb]sd sgd rs]qshmf
jdx- Enq gXrg riho,khrs ]mc gXrg khmidc,khrs+ sgd hmbqd]rd hm sgd oqdw
kdmfsg vhsg sgd r]ld mtladq ne atbjdsr enq q]mfd ptdqhdr vhsg
knv rdkdbshuhsx kd]cr sn onnq odqenql]mbd he sgd rs]qs ]mc dmc ne sgd
q]mfd g]r ch”dqdms oqdwdr- Sghr hr adb]trd sgd ksdqhmf nudqgd]c
cnlhm]sdr sgd bnrs ne q]mfd ptdqhdr ]mc vd dmc to oqnbdrrhmf ]
k]qfd ]lntms ne c]s] sn ksdq nts sgd pt]khexhmf edv- Enq sgd riho,
khrs+ sgd od]jr ]qhrd eqnl ]bbdrrhmf ch”dqdms rdsr ne jdxr ctqhmf
] q]mfd ptdqx- Enq gXrg riho,khrs ]mc khmidc,khrs+ sgd rohjdr nbbtq
vgdm QnbjrCA bqd]sdr ] sdlonq]qx riho,khrs uhdv nq rm]orgns ne
sgd c]s] vhsghm sgd ldlnqx at”dq adenqd dwdbtshmf ] q]mfd ptdqx-

2-3 Hmfdrshnm OdqenqlXmbd
Rdsto9 Sn ld]rtqd sgd hmfdrshnm odqenql]mbd ne sgd ch”dqdms ldl,
nqx at”dq hlokdldms]shnmr+ vd qtm ] rds ne dwodqhldmsr hm vghbg
vd hmrdqs 03/J dmsqhdr ne 53A+ ]mc qdbnqc sgd shld s]jdm sn qd]khyd
d]bg hmrdqs- Mnsd sg]s sn pt]mshex sgd hlo]bs ne sgd at”dq hlokd,
ldms]shnm nm hmrdqsr+ vd nmkx ld]rtqd sgd shld s]jdm sn hmrdqs ]m
dmsqx hmsn sgd at”dq- Sgd ]m]kxrhr ne vqhshmf sgd c]s] eqnl ldlnqx
sn chrj sgqntfg trg ]mc bnlo]bshnm hm chrbtrrdc hm Rdbshnm 2-4-
=Udbsnq At”dqN”dqr sgdAdrs HmfdrshnmOdqenqlXmbd- Ehf- 0&a(
hkktrsq]sdr sgd bnlo]qhrnm ne vqhsd odqenql]mbd ]bqnrr sgd ch”dqdms
vqhsd at”dq hlokdldms]shnmr- Sgd hmfdrshnm oqnbdrr enq ] udbsnq
vqhsd at”dq hr ]m]knfntr sn ]oodmchmf axsdr sn ]m ]qq]x- @ sxohb]k
udbsnq hlokdldms]shnm cxm]lhb]kkx ]kknb]sdr ldlnqx+ cntakhmf
sgd ]kknb]shnm vgdm sgd dwhrshmf ro]bd hr dwg]trsdc- Sghr b]m kd]c
sn onnq odqenql]mbd ctd sn sgd bnoxhmf ne sgd at”dq bnmsdms du,
dqx shld sgd ldlnqx hr qd]kknb]sdc- Sgd oqd,]kknb]shnm ne ldlnqx
rdqudr ]r ] qdldcx enq sghr hmdbhdmbx- @r cdohbsdc hm Ehf- 0 &a(+ sgd
cxm]lhb ldlnqx ]kknb]shnm hm ] udbsnq kd]cr sn k]sdmbx rohjdr ctq,
hmf hmfdrshnm- Hm bnmsq]rs+ Ehf- 0 rgnvr sgd dmg]mbdc odqenql]mbd
enq ] oqd,]kknb]sdc udbsnq+ vgdqd sgd ldlnqx ne𝑁 · (�/0/( • 00LA
v]r oqd,]kknb]sdc sn sgd at”dq- Sgd hmgdqdms rnqshmf m]stqd ne riho,
khrs ]krn rknvr cnvm vqhsd nodq]shnmr ]r hs qdpthqdr 𝑂 (knf𝑛( shld
sn knb]sd sgd bnqqdbs hmrdqshnm knb]shnm enq dudqx mdv jdx vgdqd]r+
] udbsnq rhlokx ]oodmc sgd mdv jdx sn sgd dmc ne sgd ]qq]x ]mc
rgnvr ] rtodqhnq vqhsd odqenql]mbd nudq ] riho,khrs-
Ansg sgd gXrg riho,khrs ]mc sgd gXrg khmidc,khrs dwghahs hloqnudc

vqhsd odqenql]mbd bnlo]qdc sn sgd riho,khrs- Sgdrd rsqtbstqdr b]o,
hs]khyd nm sgd 𝑂 (0( shld bnlokdwhsx ]”nqcdc ax ] g]rg s]akd sn
hcdmshex sgd bnqqdbs g]rg atbjds- Sghr hr enkknvdc ax𝑂 (knf 𝑃 ��

𝐻
( enq

rd]qbghmf ] jdx vhsghm sgd gXrg riho,khrs ]mc nm ]udq]fd 𝑂 ( 𝑃 ��
𝐻

( hm
sgd gXrg khmidc,khrs- Sgd hloqnudc odqenql]mbd &]rrtlhmf tmhenql
c]s] chrsqhatshnm( b]m ad ]bghdudc vhsg ] b]qdetk bgnhbd ne W ]mc
G- Sgd qdrtksr ne ntq dwodqhldmsr+ ]r oknssdc hm Ehf- 0 cn mns rgnv
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vqhsdr qd‘cr
/

0//

1//

2//

3//

4//

qd
‘c

‘m
c
v
qh
sd

’L
A
(

’‘( bnlo‘bshnmr fitrgdr
/

1

3

5

7

0/

no
dq
‘s
hn
m
r
bn
t
m
s

’a(

udbsnq rjho khrs g‘rg rjho khrs W 3 G 0//J g‘rg khmj khrs W 3 G 0//J

Ehf- 56 &X( Sgd vqhsd Xmc qdXc XlokhbXshnm hr udqx ghfg
vgdm trhmf fXrf riho�khrs ldlnqx at”dq) vgdqdXr sgd
tdasnp at”dq gXr sgd kdXrs vqhsd Xmc qdXc XlokhbXshnm- &a(
Sgd snsXk mtladq ne bnloXbshnmr Xmc trgdr hr ghfgdq enq
fXrf riho�khrs ldlnqx at”dq-

sgd hmrdqs k]sdmbx- Gnvdudq+ sgd k]sdmbx enq hmrdqshmf 03/J qdbnqcr
hmchb]sdr sg]s sgd riho,khrs hr 4· ]mc 6· rknvdq sg]m sgd gXrg riho,khrs
]mc sgd gXrg khmidc,khrs+ qdrodbshudkx-

2-4 Ektrg � BnloXbshnm OdqenqlXmbd
At”dq HlokdldsXshnmr vhsg Dwokhbhs Hmcdwdr Ektrg Xmc Bnl,
oXbs Eqdptdmskx- Sgd q]sd ne trgdr hm KRL,sqdd b]m hmbqd]rd
sgd qd]c ]mc vqhsd ]lokhb]shnmr+ vghbg b]m hlo]bs sgd nudq]kk
odqenql]mbd ne sgd rxrsdl- Enq dudqx trg nodq]shnm+ sgd at”dq hr
vqhssdm sn sgd chrj ]r ] mdv kd- Sgd rxrsdl g]r svn bgnhbdr9 dhsgdq
0( sn bqd]sd ] mdv kd ]mc vqhsd sn sgd qrs kdudk nm chrj+ h-d-+ sn
Kdudk /+ nq 1( qd]c sgd dwhrshmf &nudqk]oohmf( kdr eqnl Kdudk / ]mc
sgdm vqhsd sgd ldqfdc kd a]bj sn Kdudk /- Sgd qrs bgnhbd l]x kd]c
sn ] k]qfdq mtladq ne rl]kkdq kdr ]s Kdudk /+ vghbg vhkk hmbqd]rd
sgd mtladq ne kd g]mckdr sg]s mddc sn ad l]m]fdc ax sgd rxrsdl-
Sgd rdbnmc bgnhbd vhkk hmbqd]rd sgd qd]c ]mc vqhsd ]lokhb]shnmr
]r sgd rxrsdl mddcr sn qd]c sgd dwhrshmf kdr+ ldqfd sgdl vhsg sgd
at”dq ]mc sgdm vqhsd sgd ldqfdc kd&r( a]bj sn sgd kdudk-
@ gXrg riho,khrs nq gXrg khmidc,khrs at”dq vhsg ] k]qfd mtladq

ne atbjdsr b]m fds etkk udqx pthbjkx adb]trd ne sgd g]rg s]akd ]mc
onhmsdqr nudqgd]c- Sghr kd]cr sn eqdptdms trgdr vghbg vhkk dmc
to hm nmd ne sgd ]anud chrbtrrdc rbdm]qhnr- Sn ld]rtqd sgd mtladq
ne trgdr ]mc bnlo]bshnmr+ vd q]m ntq dwodqhldmsr vhsg tmhptd
0L hmrdqsr ]mc qdbnqcdc sgd mtladq ne trgdr+ bnlo]bshnmr ]mc
sns]k mtladq ne axsdr qd]c ]mc vqhssdm sn sgd chrj- Ehf- 5 rgnvr sgd
bnlo]qhrnm ne trgdr ]mc bnlo]bshnmr enq ch”dqdms vqhsd at”dq
hlokdldms]shnmr- Sgd gXrg riho,khrs ctd sn hsr k]qfd ldlnqx qd,
pthqdldms rgnvr ]klnrs /.4· lnqd trgdr ]mc /.6· lnqd vqhsdr-
Sgd udbsnq hlokdldms]shnm rgnvr sgd kd]rs mtladq ne trgdr ]mc
bnlo]bshnmr ]lnmf ]kk sgd at”dq hlokdldms]shnmr-

3 CHRBTRRHNM
Bgnhbd ne At”dq HlokdldmsXshnm- Ntq ]m]kxrhr qdud]k sg]s sgd
cdrhfm ]mc hlokdldms]shnm ne ldlnqx at”dq hm KRL,a]rdc rsnq]fd
dmfhmdr g]ud rhfmhb]ms hlokhb]shnmr nm sgd nudq]kk odqenql]mbd ne
sgd rxrsdl- Ntq qdrtksr cdlnmrsq]sd sg]s ] udbsnq at”dq dmg]mbdr
sgd hmfdrshnm odqenql]mbd ax to sn 0/· bnlo]qdc sn nsgdq hl,
okdldms]shnmr+ rtbg ]r riho,khrs+ gXrg riho,khrs+ ]mc gXrg khmidc,khrs
&qdedq sn Ehf- 1(- Enq vnqjkn]cr bg]q]bsdqhydc ax ] lhw ne onhms

ptdqhdr ]mc hmrdqsr+ hs hr ]cuhrdc sg]s nmd ]unhcr trhmf ] udbsnq
at”dq- Sghr bnmftq]shnm sdmcr sn hmctbd vqhsd rs]kkr ctd sn sgd
mdbdrrhsx ne rnqshmf ]mc ahm]qx rd]qbghmf vhsghm sgd dmshqd at”dq+
bnlontmcdc ax sgd nudqgd]cr ne c]s] qdknb]shnm hmgdqdms sn udb,
snq at”dqr- Hmrsd]c+ dloknxhmf ] riho,khrs nq g]rg,a]rdc at”dq b]m
lhshf]sd sgdrd hrrtdr ax dmg]mbhmf qdronmrhudmdrr ]mc qdctbhmf
nudq]kk k]sdmbx- Lnqdnudq+ sgd ]cnoshnm ne ] oqd,]kknb]sdc udbsnq
at”dq b]m rhfmhb]mskx chlhmhrg odqenql]mbd u]qh]ahkhsx+ dmg]mb,
hmf od]j odqenql]mbd ax to sn svn nqcdqr ne l]fmhstcd enq rodbhb
bnmftq]shnmr ]r rgnvm hm Ehf- 0&a(- Sgdrd nardqu]shnmr tmcdqrbnqd
sgd hlonqs]mbd ne at”dq bnmftq]shnm hm stmhmf KRL,a]rdc rsnq]fd
dmfhmdr enq dmg]mbdc odqenql]mbd-
Rdkdbshnm ne Atbids Bntms Xmc Oqdw Kdmfsg enq GXrg,AXrdc
Gxaqhc At”dqr- Rdsshmf atbjds bntms ]mc oqdw kdmfsg enq g]rghmf
hm ] gXrg riho,khrs at”dq qdpthqdr ] b]qdetk bnmrhcdq]shnm sn noshlhyd
odqenql]mbd- E]bsnqr rtbg ]r sgd oqdw kdmfsg ]mc atbjds bntms
ltrs ad s]hknqdc sn sgd rodbhb bg]q]bsdqhrshbr ne sgd vnqjkn]c- @
rgnqsdq oqdw kdmfsg l]x hmbqd]rd sgd qhrj ne atbjds nudqnvr+
vgdqd]r ] knmfdq oqdw bntkc kd]c sn ro]qrd atbjds tshkhy]shnm
]mc ghfgdq ldlnqx nudqgd]c- Rhlhk]qkx+ ] k]qfd atbjds bntms b]m
hloqnud odqenql]mbd enq onhms ptdqhdr ]r hs btsr cnvm sgd atbjds
rd]qbg shldr+ ats sghr g]r ] oqnghahshudkx ghfg ldlnqx nudqgd]c-
RsnqXfd GXqcvXqd Xmc Ldlnqx =uXhkXahkhsx- Rnkhc rs]sd cqhudr
&RRCr( g]ud knvdq vqhsd k]sdmbx ]mc ghfgdq sgqntfgots bnlo]qdc
sn g]qc chrj cqhudr &GCCr(- KRL,sqddr ]qd cdrhfmdc sn noshlhyd
sgd vqhsd odqenql]mbd ax rdptdmsh]kkx vqhshmf c]s] sn sgd ldlnqx
at”dq ]mc odqhnchb]kkx trghmf hs sn sgd chrj hm enql ne hllts]akd
rnqsdc qtmr- Bnlo]qdr sn bk]rrhb]k GCCr vghbg qdkx nm ldbg]mhb]k
lnudldms ne sgd chrj ]ql sn vqhsd c]s]+ RRCr n”dq ghfg o]q]kkdkhrl
enq rdptdmsh]k vqhsdr ax cdrhfm+ ]mc sgdqdenqd+ n”dq rhfmhb]mskx
adssdq sgqntfgots enq hmfdrshnm,gd]ux vnqjkn]cr- Sgd ]lntms ne
]u]hk]akd ldlnqx ]krn ok]xr ] bqhshb]k qnkd hm sgd odqenql]mbd ne
KRL,a]rdc rsnq]fd dmfhmdr- Lnqd ldlnqx ]kknvr enq k]qfdq ldl,
nqx at”dqr+ vghbg b]m hloqnud sgd odqenql]mbd ne sgd rsnq]fd
dmfhmd ax qdctbhmf sgd mtladq ne trgdr sn sgd chrj- Sgd qd]c
odqenql]mbd b]m ad hloqnudc ax ghfgdq b]bgd b]o]ahkhshdr ]r hs b]m
jddo lnqd c]s] hm sgd b]bgd+ qdctbhmf sgd mtladq ne chrj qd]cr-
Gnvdudq+ sghr nesdm ld]mr sgd kdr nm chrj g]r ] k]qfdq rhyd vghbg
kd]cr sn ] k]qfdq ]lntms ne c]s] lnudldms ctqhmf bnlo]bshnmr-

4 BNMBKTRHNM
KRL,a]rdc rsnq]fd dmfhmdr odqenql vdkk enq vqhsd hmsdmrhud vnqj,
kn]cr- Sgd hlokdldms]shnm ]mc bnmftq]shnm ne sgd ldlnqx at”dqr
g]r bqhshb]k hlokhb]shnmr nm sgd odqenql]mbd ne ] rsnq]fd dmfhmd- Hm
sghr o]odq+ vd admbgl]qj sgd odqenql]mbd ne KRL,a]rdc rsnq]fd
dmfhmdr vhsg ch”dqdms ldlnqx at”dq hlokdldms]shnmr ]mc tmcdq
ch”dqdms vnqjkn]c bg]q]bsdqhrshbr- Vd onhms nts sg]s ]m ]ooqnoqh,
]sd vnqjkn]c,]v]qd bgnhbd ]mc stmhmf ne sgd ldlnqx at”dq b]m
hloqnud sgd nudq]kk odqenql]mbd ne sgd KRL,a]rdc rsnq]fd dmfhmdr
ax rdudq]k nqcdqr ne l]fmhstcd-

QDEDQDMBDR
Z0[ R- @krta]hdd+ X- @ksnvhl+ G- @ksv]hiqx+ @- Adgl+ U- Q- Anqj]q+ X- At+ L- I- B]qdx+

H- Bdshmchk+ L- Bgddk]mfh+ J- E]q]]y+ D- F]aqhdknu]+ Q- Fqnudq+ Y- Gdhkaqnm+ X-,R-
Jhl+ B- Kh+ F- Kh+ I- L- Nj+ M- Nmnrd+ O- Ohqy]cdg+ U- I- Srnsq]r+ Q- Udqmhb]+ I- Vdm+
]mc S- Vdrsl]mm- @rsdqhwCA9 @ Rb]k]akd+ Nodm Rntqbd ACLR- Oqnbddchmfr ne sgd
UJCA Dmcnvldms+ 6&03(908/4©0805+ 1/03-

Z1[ @o]bgd- @bbtltkn- gssor9..Xbbtltkn-XoXbgd-nqf.+ 1/12-
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Z2[ @o]bgd- B]rr]mcq]- gsso9..bXrrXmcqX-XoXbgd-nqf+ 1/12-
Z3[ @o]bgd- GA]rd- gsso9..gaXrd-XoXbgd-nqf.+ 1/12-
Z4[ L- @sg]m]rrntkhr+ L- R- Jdrsdq+ K- L- L]]r+ Q- Rsnhb]+ R- Hcqdnr+ @- @hk]l]jh+ ]mc

L- B]kk]fg]m- Cdrhfmhmf @bbdrr Ldsgncr9 Sgd QTL Bnmidbstqd- Hm Oqnbddchmfr
ne sgd HmsdqmXshnmXk Bnmedqdmbd nm Dwsdmchmf CXsXaXrd Sdbgmnknfx �DCAS(+ o]fdr
350–,355+ 1/05-

Z5[ L- @sg]m]rrntkhr+ R- R]qj]q+ S- H- O]onm+ Y- Ygt+ ]mc C- Rs]q]syhr- Athkchmf
Cdkdshnm,Bnlokh]ms C]s] Rxrsdlr- Hm HDDD CXsX Dmfhmddqhmf Atkkdshm+ o]fdr
10©25+ 1/11-

Z6[ Y- B]n+ R- Cnmf+ R- Udltqh+ ]mc C- G- B- Ct- Bg]q]bsdqhyhmf+ Lncdkhmf+ ]mc
Admbgl]qjhmf QnbjrCA Jdx,U]ktd Vnqjkn]cr ]s E]bdannj- Hm Oqnbddchmfr ne sgd
TRDMHW Bnmedqdmbd nm Ehkd Xmc RsnqXfd Sdbgmnknfhdr �E:RS(+ o]fdr 1/8©112+ 1/1/-

Z7[ E- Bg]mf+ I- Cd]m+ R- Fgdl]v]s+ V- B- Grhdg+ C- @- V]kk]bg+ L- Atqqnvr+ S- Bg]m,
cq]+ @- Ehjdr+ ]mc Q- D- Fqtadq- Ahfs]akd9 @ Chrsqhatsdc Rsnq]fd Rxrsdl enq
Rsqtbstqdc C]s]- Hm Oqnbddchmfr ne sgd TRDMHW Rxlonrhtl nm NodqXshmf Rxrsdlr
Cdrhfm Xmc HlokdldmsXshnm �NRCH(+ o]fdr 1/4©107+ 1//5-

Z8[ Bnbjqn]bgCA- Bnbjqn]bgCA- gssor9..fhsgta-bnl.bnbiqnXbgca.bnbiqnXbg+ 1/10-
Z0/[ M- C]x]m+ L- @sg]m]rrntkhr+ ]mc R- Hcqdnr- Lnmjdx9 Noshl]k M]uhf]akd Jdx,

U]ktd Rsnqd- Hm Oqnbddchmfr ne sgd :BL RHFLNC HmsdqmXshnmXk Bnmedqdmbd nm
LXmXfdldms ne CXsX+ o]fdr 68©83+ 1/06-

Z00[ R- Cnmf+ L- B]kk]fg]m+ K- F]k]mhr+ C- Anqsg]jtq+ S- R]unq+ ]mc L- Rsqtl- Noshlhy,
hmf Ro]bd @lokhb]shnm hm QnbjrCA- Hm Oqnbddchmfr ne sgd AhdmmhXk Bnmedqdmbd nm
HmmnuXshud CXsX Rxrsdlr PdrdXqbg �BHCP(+ 1/06-

Z01[ R- Cnmf+ @- Jqxbyj]+ X- Ihm+ ]mc L- Rstll- Dunktshnm ne Cdudknoldms Oqhnqhshdr
hm Jdx,u]ktd Rsnqdr Rdquhmf K]qfd,rb]kd @ookhb]shnmr9 Sgd QnbjrCA Dwodqhdmbd-
Hm Oqnbddchmfr ne sgd TRDMHW Bnmedqdmbd nm Ehkd Xmc RsnqXfd Sdbgmnknfhdr �E:RS(+
o]fdr 22©38+ 1/10-

Z02[ E]bdannj- LdlS]akd- gssor9..fhsgta-bnl.eXbdanni.qnbirca.vhih.LdlSXakd+ 1/10-
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