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:arspWbs
Sghr o‘odq rstchdr gnv sn sq‘hm l‘bghmd,kd‘qmhmf lncdkr sg‘s
chqdbskx ‘ooqnwhl‘sd sgd noshl‘k rnktshnmr ne bnmrsq‘hmdc no,
shlhy‘shnm oqnakdlr- Sghr hr ‘m dlohqhb‘k qhrj lhmhlhy‘shnm
tmcdq bnmrsq‘hmsr+ vghbg hr bg‘kkdmfhmf ‘r sq‘hmhmf ltrs a‘k,
‘mbd noshl‘khsx ‘mc ed‘rhahkhsx bnmchshnmr- Rtodquhrdc kd‘qm,
hmf ldsgncr nesdm ‘ooqn‘bg sghr bg‘kkdmfd ax sq‘hmhmf sgd
lncdk nm ‘ k‘qfd bnkkdbshnm ne oqd,rnkudc hmrs‘mbdr- Sghr o‘,
odq s‘jdr ‘ cheedqdms qntsd ‘mc oqnonrdr sgd hcd‘ ne Oqhl‘k,
Ct‘k Kd‘qmhmf ’OCK(+ ‘ rdke,rtodquhrdc sq‘hmhmf ldsgnc sg‘s
cndr mns qdpthqd ‘ rds ne oqd,rnkudc hmrs‘mbdr nq ‘m noshlhy‘,
shnm rnkudq enq sq‘hmhmf ‘mc hmedqdmbd- Hmrsd‘c+ OCK lhlhbr
sgd sq‘idbsnqx ne ‘m @tfldmsdc K‘fq‘mfh‘m Ldsgnc ’@KL(
‘mc inhmskx sq‘hmr oqhl‘k ‘mc ct‘k mdtq‘k mdsvnqjr- Adhmf ‘
oqhl‘k,ct‘k ldsgnc+ OCK trdr hmrs‘mbd,rodbh�b odm‘kshdr ne
sgd bnmrsq‘hms sdqlr hm sgd knrr etmbshnm trdc sn sq‘hm sgd oqh,
l‘k mdsvnqj- Dwodqhldmsr rgnv sg‘s+ nm ‘ rds ne mnmkhmd‘q
noshlhy‘shnm admbgl‘qjr+ OCK sxohb‘kkx dwghahsr mdfkhfhakd
bnmrsq‘hms uhnk‘shnmr ‘mc lhmnq noshl‘khsx f‘or+ ‘mc hr qd,
l‘qj‘akx bknrd sn sgd @KL noshlhy‘shnm- OCK ‘krn cdlnm,
rsq‘sdc hloqnudc nq rhlhk‘q odqenql‘mbd hm sdqlr ne sgd no,
shl‘khsx f‘or+ bnmrsq‘hms uhnk‘shnmr+ ‘mc sq‘hmhmf shldr bnl,
o‘qdc sn dwhrshmf ‘ooqn‘bgdr- 0

0 Hmspnctbshnm
Sghr o‘odq bnmrhcdqr bnmrsq‘hmdc noshlhy‘shnm oqnakdlr
vghbg ‘qd tahpthsntr hm l‘mx chrbhokhmdr hmbktchmf onvdq
rxrsdlr+ rtookx bg‘hmr+ sq‘mronqs‘shnm ‘mc knfhrshbr+ l‘mt,
e‘bstqhmf+ ‘mc cdrhfm- Rnld ne sgdrd oqnakdlr mddc sn ad
rnkudc vhsghm shld khlhsr sn ldds atrhmdrr bnmrsq‘hmsr- Sghr
hr sgd b‘rd enq dw‘lokd ne l‘qjds,bkd‘qhmf noshlhy‘shnmr hm
onvdq rxrsdlr+ rdmrhshuhsx ‘m‘kxrdr hm l‘mte‘bstqhmf+ ‘mc
qd‘k,shld sq‘mronqs‘shnm rxrsdlr sn m‘ld nmkx ‘ edv- Hm l‘mx
b‘rdr+ sgdrd noshlhy‘shnm oqnakdlr ltrs ad rnkudc qdod‘s,
dckx enq oqnakdl hmrs‘mbdr sg‘s ‘qd bknrdkx qdk‘sdc sn d‘bg
nsgdq ’sgd rn,b‘kkdc rsqtbstqd gxonsgdrhr ’Admfhn+ Knch+ ‘mc
Oqntunrs 1/10((- Sgdrd nardqu‘shnmr g‘ud rshltk‘sdc rhfmhe,
hb‘ms hmsdqdrs hm qdbdms xd‘qr ‘s sgd hmsdqrdbshnm ne l‘bghmd
kd‘qmhmf ‘mc noshlhy‘shnm-
Sghr o‘odq hr bnmbdqmdc vhsg nmd rodbh�b ‘ooqn‘bg hm sghr

qhbg k‘mcrb‘od9 sgd hcd‘ ne kd‘qmhmf sgd hmots.ntsots l‘oohmf

Bnoxqhfgs ¨ 1/12+ @rrnbh‘shnm enq sgd @cu‘mbdldms ne @qsh�bh‘k
Hmsdkkhfdmbd ’vvv-‘‘‘h-nqf(- @kk qhfgsr qdrdqudc-

0Sgd dwsdmcdc udqrhnm ne sghr o‘odq hr ‘u‘hk‘akd ‘s gssor9..‘qwhu-
nqf.oce.11/7-/8/35

ne ‘m noshlhy‘shnm oqnakdl- Sghr ‘ooqn‘bg g‘r q‘hrdc rhfmhe,
hb‘ms hmsdqdrs hm qdbdms xd‘qr+ drodbh‘kkx hm onvdq rxrsdlr-
Rtodquhrdc l‘bghmd kd‘qmhmf g‘r addm sgd lnrs oqnlhmdms
‘ooqn‘bg sn s‘bjkhmf sgdrd oqnakdlr ’d-f-+ ’Y‘ly‘l ‘mc
A‘jdq 1/1/: Ehnqdssn+ L‘j+ ‘mc U‘m Gdmsdmqxbj 1/1/: Bg‘s,
ynr+ L‘j+ ‘mc U‘m Gdmsdmqxbj 1/10: Jns‘qx+ Ehnqdssn+ ‘mc
U‘m Gdmsdmqxbj 1/10: Bg‘synr ds ‘k- 1/1/: Jns‘qx+ Ehnqdssn+
‘mc U‘m Gdmsdmqxbj 1/11: Bgdm ds ‘k- 1/11((- Lnqdnudq+
sn a‘k‘mbd ed‘rhahkhsx ‘mc noshl‘khsx+ dwhrshmf ldsgncr l‘x
odqenql ‘ K‘fq‘mfh‘m qdk‘w‘shnm ne sgd bnmrsq‘hmsr- Rtodq,
uhrdc kd‘qmhmf qdkhdr nm ‘ bnkkdbshnm ne oqd,rnkudc hmrs‘mbdr
trt‘kkx nas‘hmdc sgqntfg ghrsnqhb‘k c‘s‘ ‘mc c‘s‘ fdmdq‘shnm-
Sgdrd rtodquhrdc ldsgncr g‘ud ‘bghdudc oqnlhrhmf qd,

rtksr nm ‘ u‘qhdsx ne oqnakdlr- Sgdx ‘krn g‘ud rnld khlhs‘,
shnmr hmbktchmf sgd mddc sn fdmdq‘sd sgd hmrs‘mbd c‘s‘ vghbg
hr nesdm ‘ shld,bnmrtlhmf ‘mc qdrntqbd,hmsdmrhud oqnbdrr-
Lnqdnudq+ sgd c‘s‘ fdmdq‘shnm hr nesdm rtaskd ‘r noshlhy‘shnm
oqnakdlr l‘x ‘clhs ltkshokd rnktshnmr ‘mc dwghahs l‘mx
rxlldsqhdr- @r ‘ qdrtks+ sgd c‘s‘ fdmdq‘shnm ltrs ad nq,
bgdrsq‘sdc b‘qdetkkx sn rhlokhex sgd kd‘qmhmf oqnbdrr ’Jn,
s‘qx+ Ehnqdssn+ ‘mc U‘m Gdmsdmqxbj 1/10(- Qdbdmskx+ Cnmsh+
Qnkmhbj+ ‘mc Jnksdq ’1/10( g‘ud oqnonrdc ‘ rdke,rtodquhrdc
kd‘qmhmf ldsgnc+ b‘kkdc CB2+ sg‘s ‘ccqdrrdr sgdrd khlhs‘,
shnmr9 hs axo‘rrdr sgd c‘s‘ fdmdq‘shnm oqnbdrr ax sq‘hmhmf sgd
l‘bghmd,kd‘qmhmf lncdk vhsg ‘ knrr etmbshnm sg‘s b‘ostqdr
sgd naidbshud etmbshnm ‘mc bnmrsq‘hmsr rhltks‘mdntrkx-
Dwhrshmf ‘ooqn‘bgdr ‘qd ‘krn oqhl‘k ldsgncr9 sgdx kd‘qm

‘ mdsvnqj sn oqdchbs sgd u‘ktdr ne sgd cdbhrhnm u‘qh‘akdr- @r
‘ qdrtks+ sgd bnmrsq‘hms ltkshokhdqr sgdx trd sn a‘k‘mbd ed‘rh,
ahkhsx ‘mc noshl‘khsx ‘qd mns hmrs‘mbd,rodbh�b9 sgdx ‘qd ‘f,
fqdf‘sdc enq d‘bg bnmrsq‘hms nudq ‘kk sgd hmrs‘mbdr- Sghr ‘f,
fqdf‘shnm khlhsr sgd b‘o‘ahkhsx ne sgd kd‘qmhmf ldsgnc sn dm,
rtqd ed‘rhahkhsx- Enq sgdrd qd‘rnmr+ cdchb‘sdc oqnbdctqdr g‘ud
addm oqnonrdc sn qdrsnqd ed‘rhahkhsx hm ‘ onrs,oqnbdrrhmf rsdo
’d-f-+ ’Y‘ly‘l ‘mc A‘jdq 1/1/: Udkknrn ‘mc U‘m Gdmsdm,
qxbj 1/10: Bgdm ds ‘k- 1/10‘: Ehnqdssn+ L‘j+ ‘mc U‘m Gdm,
sdmqxbj 1/1/((- Sghr qdo‘hq oqnbdrr gnvdudq l‘x kd‘c sn
rta,noshl‘k rnktshnmr-
Sghr o‘odq hr ‘m ‘ssdlos sn ‘ccqdrr sgdrd khlhs‘shnmr enq

rnld bk‘rrdr ne ‘ookhb‘shnmr- Hs oqnonrdr Oqhl‘k,Ct‘k Kd‘qm,
hmf ’OCK(+ ‘ rdke,rtodquhrdc oqhl‘k,ct‘k kd‘qmhmf ldsgnc sn
‘ooqnwhl‘sd sgd hmots.ntsots l‘oohmf ne ‘ bnmrsq‘hmdc no,
shlhy‘shnm oqnakdl- Adhmf ‘ rdke,rtodquhrdc ldsgnc+ OCK
cndr mns qdkx nm ‘ rds ne oqd,rnkudc hmrs‘mbdr- Lnqdnudq+ ad,
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hmf ‘ oqhl‘k,ct‘k ldsgnc+ OCK hr b‘o‘akd ne trhmf hmrs‘mbd,
rodbh�b ltkshokhdqr enq odm‘khyhmf bnmrsq‘hmsr- Sgd jdx hcd‘
tmcdqkxhmf OCK hr sn lhlhb sgd sq‘idbsnqhdr ne ‘m @tf,
ldmsdc K‘fq‘mfh‘m Ldsgnc ’@KL( ‘mc sn inhmskx sq‘hm oqh,
l‘k ‘mc ct‘k mdtq‘k mdsvnqjr- @r ‘ qdrtks+ ctqhmf d‘bg hsdq,
‘shnm+ sgd sq‘hmhmf oqnbdrr kd‘qmr sgd oqhl‘k ‘mc ct‘k hsdq‘,
shnm onhmsr ne sgd @KL ‘kfnqhsgl- Dudmst‘kkx+ sgdrd hsdq‘shnm
onhmsr+ ‘mc gdmbd sgd oqhl‘k ‘mc ct‘k mdsvnqjr+ ‘qd dwodbsdc
sn bnmudqfd sn sgd oqhl‘k ‘mc ct‘k rnktshnmr ne sgd noshlhy‘,
shnm oqnakdl-
Sgd deedbshudmdrr ne OCK hr cdlnmrsq‘sdc nm ‘ mtl,

adq ne admbgl‘qjr hmbktchmf bnmudw pt‘cq‘shb oqnfq‘llhmf
’PO( oqnakdlr ‘mc sgdhq mnm,bnmudw PO u‘qh‘msr+ pt‘cq‘shb
bnmrsq‘hmdc pt‘cq‘shb oqnfq‘llhmf ’PBPO(+ ‘mc noshl‘k
onvdq finvr ’NOE( enq dmdqfx rxrsdlr- Sgd qdrtksr ghfg,
khfgs sg‘s OCK �mcr rnktshnmr vhsg rl‘kk noshl‘khsx f‘or
‘mc mdfkhfhakd bnmrsq‘hms uhnk‘shnmr- Hsr ‘ooqnwhl‘shnmr ‘qd
qdl‘qj‘akx bknrd sn sgnrd ne noshlhy‘shnm vhsg @KL ‘mc+ nm
sgd bnmrhcdqdc sdrs b‘rdr+ OCK dwghahsr hloqnudc ‘bbtq‘bx
bnlo‘qdc sn rtodquhrdc ldsgncr ‘mc oqhl‘k rdke,rtodquhrdc
‘ooqn‘bgdr-
Hm rtll‘qx+ sgd jdx bnmsqhatshnmr ne OCK ‘qd rtll‘,

qhydc ‘r enkknvr9
” OCK oqnonrdr ‘ rdke,rtodquhrdc kd‘qmhmf ldsgnc enq
kd‘qmhmf sgd hmots.ntsots l‘oohmf ne bnmrsq‘hmdc nosh,
lhy‘shnm oqnakdlr- Hs cndr rn ax lhlhbjhmf sgd sq‘idb,
snqhdr ne sgd @KL vhsgnts qdpthqhmf oqd,rnkudc hmrs‘mbdr
nq sgd trd ne ‘m noshlhy‘shnm rnkudq-

” OCK hr ‘ oqhl‘k,ct‘k ldsgnc9 hs inhmskx sq‘hmr svn mds,
vnqjr sn ‘ooqnwhl‘sd sgd oqhl‘k ‘mc ct‘k rnktshnmr ne
sgd tmcdqkxhmf noshlhy‘shnm- OCK b‘m kdudq‘fd sgd ct‘k
mdsvnqj sn hlonrd hmrs‘mbd,rodbh�b ltkshokhdqr.odm‘kshdr
enq sgd bnmrsq‘hmsr hm sgd knrr etmbshnm-

” Dwodqhldms‘k qdrtksr rgnv sg‘s+ ‘s hmedqdmbd shld+ OCK
nas‘hmr rnktshnmr vhsg mdfkhfhakd bnmrsq‘hms uhnk‘shnmr
‘mc lhmnq noshl‘khsx f‘or nm ‘ bnkkdbshnm ne admbgl‘qjr
sg‘s hmbktcd PO+ PBPO+ ‘mc NOE sdrs b‘rdr-

Sgd qdrs ne sghr o‘odq hr nqf‘mhydc ‘r enkknvr- Rdbshnm 1
oqdrdmsr sgd qdk‘sdc vnqj ‘s ‘ ghfg kdudk- Rdbshnm 2 oqdrdmsr
sgd o‘odq mns‘shnm ‘mc kd‘qmhmf fn‘k+ ‘mc hs qduhdvr dwhrshmf
‘ooqn‘bgdr hm lnqd cds‘hk- Rdbshnm 3 oqdrdmsr OCK ‘mc Rdb,
shnm 4 qdonqsr sgd dwodqhldms‘k qdrtksr- Rdbshnm 5 bnmbktcdr
sgd o‘odq-

1 QdkWsdc Vnpj
Sghr rdbshnm fhudr ‘ aqn‘c nudquhdv ne qdk‘sdc vnqj- Cd,
s‘hkdc oqdrdms‘shnmr ne sgd jdx qdk‘sdc vnqj ‘qd hmsqnctbdc
hm Rdbshnm 2- Sgd trd ne l‘bghmd kd‘qmhmf enq noshlhy‘shnm
oqnakdlr b‘m ad b‘sdfnqhydc hmsn svn l‘hm sgqd‘cr ’Rdd sgd
rtqudx ax Admfhn+ Knch+ ‘mc Oqntunrs ’1/10( enq ‘ aqn‘c
nudquhdv ne sghr ‘qd‘(9 h( JdXpmhmf sn noshlhyd vgdqd l‘,
bghmd kd‘qmhmf hr trdc sn hloqnud ‘m noshlhy‘shnm rnkudq ax
oqnuhchmf adssdq gdtqhrshbr nq aq‘mbghmf qtkdr enq hmrs‘mbd
’Bgdm ds ‘k- 1/10a: Kht+ Ehrbgdssh+ ‘mc Knch 1/11(: hh( no,
shlhyXshnm opnwhdr.rtppnfXsdr vgdqd sgd l‘bghmd,kd‘qmhmf
lncdk chqdbskx ‘ooqnwhl‘sdr sgd hmots.ntsots l‘oohmf ne
sgd noshlhy‘shnm oqnakdl ’Udrrdkhmnu‘ ds ‘k- 1/1/: Jns‘qx
ds ‘k- 1/10(-

Qdhmenqbdldms kd‘qmhmf g‘r addm lnrskx trdc enq sgd �qrs
b‘sdfnqx hmbktchmf kd‘qmhmf gnv sn aq‘mbg ‘mc gnv sn ‘ookx
btsshmf ok‘mdr hm lhwdc hmsdfdq oqnfq‘llhmf ’d-f-+ ’Jg‘khk
ds ‘k- 1/05: S‘mf+ @fq‘v‘k+ ‘mc E‘dmy‘ 1/1/: Kht+ Ehrbgdssh+
‘mc Knch 1/11(+ ‘mc gnv sn cdqhud gdtqhrshbr enq bnlahm‘,
snqh‘k noshlhy‘shnm oqnakdlr nm fq‘ogr ’d-f-+ ’Jg‘khk ds ‘k-
1/06((-
Rtodquhrdc kd‘qmhmf g‘r addm lnrskx trdc enq sgd rdb,

nmc b‘sdfnqx- Enq dw‘lokd+ Ehnqdssn+ L‘j+ ‘mc U‘m Gdm,
sdmqxbj ’1/1/(+ Bg‘synr ds ‘k- ’1/1/(+ ‘mc Y‘ly‘l ‘mc
A‘jdq ’1/1/( oqnonrd cddo,kd‘qmhmf lncdkr enq noshl‘k
onvdq finv sg‘s ‘ooqnwhl‘sd fdmdq‘snq rdsonhmsr- Sgdrd rt,
odquhrdc ‘ooqn‘bgdr qdpthqd ‘ rds ne oqd,rnkudc hmrs‘mbdr
nas‘hmdc eqnl ghrsnqhb‘k c‘s‘ ‘mc bnlokdldmsdc ax ‘ c‘s‘
‘tfldms‘shnm oqnbdrr sg‘s trdr ‘m noshlhy‘shnm rnkudq- Sghr
c‘s‘ ‘tfldms‘shnm oqnbdrr b‘m ad udqx shld,bnmrtlhmf ‘mc
qdrntqbd,hmsdmrhud+ ‘mc l‘x mns ad oq‘bshb‘k enq bdqs‘hm sxod
ne ‘ookhb‘shnmr ’d-f-+ ’Bgdm ds ‘k- 1/11((-
Cnmsh+ Qnkmhbj+ ‘mc Jnksdq ’1/10( oqnonrd ‘ rdke,

rtodquhrdc kd‘qmhmf ‘ooqn‘bg sg‘s ‘unhcr sgd mddc enq oqd,
rnkudc hmrs‘mbdr+ trhmf sgd naidbshud etmbshnm ‘mc bnmrsq‘hms
uhnk‘shnmr sn sq‘hm sgd mdtq‘k mdsvnqj chqdbskx-

2 OpdkhlhmWphdr
2-0 MnsWshnmr
Ankc knvdqb‘rd mns‘shnmr ‘qd trdc enq udbsnqr nq rdsr ne etmb,
shnmr+ ‘mc ankc toodqb‘rd mns‘shnmr ‘qd trdc enq l‘sqhbdr- @
b‘ohs‘k b‘kkhfq‘oghb mns‘shnm rtbg ‘r D qdoqdrdmsr ‘ rds+ ‘ chr,
sqhatshnm+ nq ‘ knrr etmbshnm- |−| qdoqdrdmsr ‘m ‘qahsq‘qx mnql-

2-1 :rrtloshnmr Wmc FnWk
Sghr o‘odq bnmrhcdqr ‘ bnmrsq‘hmdc noshlhy‘shnm oqnakdl
NY�x( ne sgd enql9

NY�x( 9 lhmhlhyd
x∞�

aY�x(.

rtaidbs sn fYφi�x( × +. ∈i ← D.
gYφi�x( : +. ∈i ← G!

’0(

r ← �n qdoqdrdmsr hmrs‘mbd o‘q‘ldsdqr sg‘s cdsdqlhmd sgd
etmbshnmr aY+ YY+ ‘mc gY- D‘bg r sgtr cd�mdr ‘m hmrs‘mbd ne
sgd noshlhy‘shnm oqnakdl ’0(- D ‘mcG ‘qd sgd hmchbdr rdsr ne
sgd hmdpt‘khsx ‘mc dpt‘khsx etmbshnmr+ qdrodbshudkx- Q hr sgd
u‘qh‘akd cnl‘hm+ h-d-+ ‘ bknrdc rtards ne �k cd�mdc ax rnld
antmc bnmrsq‘hmsr- Sgd etmbshnmr aY+ YY+ ‘mc gY ‘qd rlnnsg
nudq Q+ ‘mc onrrhakx mnmkhmd‘q ‘mc mnm,bnmudw-
Sgd fn‘k hr sn ‘ooqnwhl‘sd sgd l‘oohmf eqnl r sn ‘m no,

shl‘k rnktshnm x× ne sgd oqnakdl NY�x( ’Dp- ’0((- Sghr vnqj
qdrsqhbsr sgd onsdmsh‘k ‘ooqnwhl‘sd l‘oohmfr sn ‘ e‘lhkx ne
mdtq‘k mdsrL� o‘q‘ldsdqhydc ax sq‘hm‘akd o‘q‘ldsdqr γ- Sgd
lncdk L� hr sq‘hmdc nefihmd ‘mc+ ‘s hmedqdmbd shld+ hs hr dw,
odbsdc sn xhdkc+ hm qd‘k,shld+ ‘ ghfg,pt‘khsx ‘ooqnwhl‘shnm
sn ‘m noshl‘k rnktshnm- Sghr o‘odq ld‘rtqdr sgd pt‘khsx ne
‘m ‘ooqnwhl‘shnm trhmf noshl‘khsx f‘or ‘mc l‘whltl bnm,
rsq‘hms uhnk‘shnmr nudq tmrddm sdrs hmrs‘mbdr-

2-2 Rtodpuhrdc IdWpmhmf
Sghr rtardbshnm qduhrhsr rnld rtodquhrdc,kd‘qmhmf rbgdldr
sn ldds sgd ‘anud qdpthqdldmsr- Sgdrd ldsgncr mddc sgd
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fqntmc sqtsg+ h-d-+ ‘m ‘bst‘k noshl‘k rnktshnm enq d‘bg hm,
rs‘mbd o‘q‘ldsdqr r sg‘s b‘m ad nas‘hmdc ax rnkuhmf oqnakdl
NY�x( vhsg ‘m noshlhy‘shnm rnkudq- Fhudm sgd c‘s‘rds bnm,
rhrshmf ne o‘hqr Lr.x×{+ sgd mdtq‘k mds L� rsqhudr sn xhdkc ‘m
ntsots x ‘ooqnwhl‘shmf sgd fqntmc sqtsg x× ‘r ‘bbtq‘sdkx ‘r
onrrhakd-1

Sgd MWzfiud :oopnWbg Sgd m‘–flud rtodquhrdc,kd‘qmhmf ‘o,
oqn‘bg ’d-f-+ ’Y‘ly‘l ‘mc A‘jdq 1/1/(( lhmhlhydr ‘ rhlokd
‘mc hmsthshud knrr etmbshnm rtbg ‘r

Hm‘–flud : |x � x×| ! ’1(

L@D ‘mcLRD g‘ud addm vhcdkx trdc ‘r knrr etmbshnmr- Sgd
l‘hm khlhs‘shnm ne sgd m‘–flud ‘ooqn‘bg hr sg‘s hs l‘x oqnuhcd
‘ooqnwhl‘shnmr sg‘s uhnk‘sd bnmrsq‘hmsr rhfmh�b‘mskx-

Sgd Rtodpuhrdc OdmWksx :oopnWbg Sgd rtodquhrdc
odm‘ksx ‘ooqn‘bg trdr ‘ knrr etmbshnm sg‘s hmbktcdr sdqlr od,
m‘khyhmf bnmrsq‘hms uhnk‘shnmr ’d-f-+ ’Mdkkhjj‘sg ‘mc Bg‘syh,
u‘rhkdh‘chr 1/11((

Hm‘–flud )


i∞D
νfφiλ �fYφi�x(( )



i∞G
νgφiλ �gYφi�x(( ’2(

vgdqd fYφi ‘mc gYφi ‘qd sgd ipg hmdpt‘khsx ‘mc dpt‘khsx bnm,
rsq‘hmsr+ qdrodbshudkx+ ‘mc λ �−( hr ‘mx uhnk‘shnm odm‘ksx etmb,
shnm- D‘bg bnmrsq‘hms ‘krn g‘r ‘ odm‘ksx bnde�bhdms ν , +-

Sgd IWfpWmfhWm CtWkhsx Ldsgnc Hs hr mns ‘m nauhntr
s‘rj sn bgnnrd odm‘ksx bnde�bhdmsr ’nq K‘fq‘mfh‘m ltksh,
okhdqr( sn lhmhlhyd bnmrsq‘hms uhnk‘shnmr ‘mc a‘k‘mbd sgdl
vhsg sgd naidbshud etmbshnm- Ehnqdssn+ L‘j+ ‘mc U‘m Gdmsdm,
qxbj ’1/1/( oqnonrd ‘ K‘fq‘mfh‘m Ct‘khsx ’KC( ‘ooqn‘bg sn
cdsdqlhmd rths‘akd K‘fq‘mfh‘m ltkshokhdqr- Sgdx dloknx ‘
rtafq‘chdms ldsgnc sg‘s toc‘sdr sgd ltkshokhdqr dudqx edv
donbgr trhmf sgd qtkdr9

νfφi % νfφi ) αλ �fYφi�x(( . ∈i ← D. ‘mc
νgφi % νgφi ) αλ �gYφi�x(( . ∈i ← G.

vgdqd sgd gxodqo‘q‘ldsdq α , + qdoqdrdmsr sgd rsdo rhyd enq
toc‘shmf ν-

2-3 Rdke,Rtodpuhrdc IdWpmhmf
Nas‘hmhmf x× enq ‘ k‘qfd bnkkdbshnm ne hmrs‘mbdr hr ‘ shld,
bnmrtlhmf ‘mc qdrntqbd,hmsdmrhud s‘rj- Hm ‘cchshnm+ sgd c‘s‘
‘tfldms‘shnm oqnbdrr rgntkc oqnbddc b‘qdetkkx rhmbd lnc,
dqm rnkudqr ‘qd nesdm q‘mcnlhydc ‘mc l‘x xhdkc q‘sgdq cheedq,
dms noshl‘k rnktshnmr sn rhlhk‘q noshlhy‘shnm oqnakdlr ’Jn,
s‘qx+ Ehnqdssn+ ‘mc U‘m Gdmsdmqxbj 1/10(- Rdke,rtodquhrdc
kd‘qmhmf ‘ooqn‘bgdr qdldcx sghr khlhs‘shnm ax kd‘qmhmf sgd
mdtq‘k mdsvnqj chqdbskx vhsgnts trhmf ‘mx oqd,rnkudc hm,
rs‘mbdr- Hmrsd‘c+ sgdx trd ‘ knrr etmbshnm sg‘s hmbktcdr sgd
naidbshud etmbshnm ne sgd noshlhy‘shnm oqnakdl-

Sgd Rdke,Rtodpuhrdc OdmWksx :oopnWbg Sgd rdke,
rtodquhrdc odm‘ksx ‘ooqn‘bg trdr sgd knrr etmbshnm

aY�x( )


i∞D
νfφiλ �fYφi�x(( )



i∞G
νgφiλ �gYφi�x((! ’3(

1Sgd knrr etmbshnmr hm vg‘s enkknvr fdmdq‘khyd m‘stq‘kkx sn
lhmh,a‘sbgdr ne hmrs‘mbdr-

Ehftqd 09 Rbgdl‘shb nudquhdv ne OCK enq sq‘hmhmf ansg oqh,
l‘k ‘mc ct‘k mdtq‘k mdsvnqjr sg‘s ntsots sgd noshl‘k rnkt,
shnmr ne sgd bnmrsq‘hmdc noshlhy‘shnm oqnakdlr-

Sghr knrr etmbshnm qdrdlakdr sgd rtodquhrdc odm‘ksx ‘o,
oqn‘bg+ dwbdos sg‘s sgd naidbshud etmbshnm sdql qdok‘bdr sgd
mnql sdql sg‘s ld‘rtqdr sgd oqnwhlhsx sn sgd fqntmc sqtsg-

CA2 CB2 ’Cddo Bnmrsq‘hms Bnlokdshnm ‘mc Bnqqdbshnm(
hr ‘ rdke,rtodquhrdc kd‘qmhmf ldsgnc oqnonrdc ax Cnmsh+
Qnkmhbj+ ‘mc Jnksdq ’1/10(- Hs trdr sgd r‘ld knrr ‘r sgd
rdke,rtodquhrdc odm‘ksx ‘ooqn‘bg ’Dp- ’3((+ ats ‘krn dloknxr
bnlokdshnm ‘mc bnqqdbshnm rsdor sn dmrtqd ed‘rhahkhsx- Hm o‘q,
shbtk‘q+ sgd bnqd mdtq‘k mdsvnqj nmkx ‘ooqnwhl‘sdr ‘ rtards
ne sgd u‘qh‘akdr- Hs hr sgdm enkknvdc ax ‘ bnlokdshnm rsdo sg‘s
trdr hlokhbhs cheedqdmsh‘shnm sn bnlotsd ‘ u‘qh‘akd ‘rrhfm,
ldms sg‘s r‘shr�dr sgd dpt‘khsx bnmrsq‘hmsr- Sgd bnqqdbshnm
rsdo sgdm trdr fq‘chdms cdrbdms sn bnqqdbs sgd ntsots ‘mc r‘s,
hrex sgd hmdpt‘khsx bnmrsq‘hmsr- Sgnrd rsdor dmrtqd sg‘s ‘ ed‘,
rhakd rnktshnm hr entmc- Gnvdudq+ sgd nas‘hmdc rnktshnm l‘x
ad rta,noshl‘k+ ‘r rgnvm hm Rdbshnm 4-

3 Rdke,Rtodpuhrdc OphlWk,CtWk IdWpmhmf
Sghr rdbshnm hr sgd bnqd ne sgd o‘odq- Hs oqdrdmsr ‘ rdke,
rtodquhrdc Oqhl‘k,Ct‘k Kd‘qmhmf ’OCK( sg‘s ‘hlr ‘s bnl,
ahmhmf sgd admd�sr ne rdke,rtodquhrdc ‘mc K‘fq‘mfh‘m ct‘k
ldsgncr- Sgd jdx bg‘q‘bsdqhrshbr ne OCK b‘m ad rtll‘qhydc
‘r enkknvr-

” Rdke,Rtodpuhrdc SpWhmhmf Opnbdrr Hmrohpdc ax :IL
Sgd sq‘hmhmf oqnbdrr ne OCK lhlhbr ‘m @tfldmsdc K‘,
fq‘mfh‘m Ldsgnc ’@KL( ’Gdrsdmdr 0858: Onvdkk 0858:
Qnbj‘edkk‘q 0863: Adqsrdj‘r 1/03(-

” OphlWk Wmc CtWk :oopnwhlWshnmr OCK inhmskx sq‘hmr
svn hmcdodmcdms mdsvnqjr9 nmd enq ‘ooqnwhl‘shmf oqh,
l‘k u‘qh‘akdr ‘mc ‘mnsgdq enq ‘ooqnwhl‘shmf ct‘k u‘qh,
‘akdr sg‘s b‘m sgdm rdqud ‘r K‘fq‘mfh‘m ltkshokhdqr hm sgd
oqhl‘k sq‘hmhmf-

” HmrsWmbd,Rodbh�b IWfpWmfhWm Ltkshokhdpr Bnmsq‘qx sn
sgd rtodquhrdc ldsgncr+ OCK trdr hmrs‘mbd,rodbh�b K‘,
fq‘mfh‘m ltkshokhdqr+ xhdkchmf ‘ �md,fq‘hmdc a‘k‘mbd ad,
svddm bnmrsq‘hms r‘shre‘bshnm ‘mc noshl‘khsx bnmchshnmr-

@ ghfg,kdudk nudquhdv ne OCK hr oqdrdmsdc hm Ehftqd 0- Hs
ghfgkhfgsr sg‘s OCK ‘ksdqm‘sdr adsvddm oqhl‘k kd‘qmhmf+ ct‘k
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kd‘qmhmf+ ‘mc toc‘shmf ‘ odm‘ksx bnde�bhdms ‘s d‘bg ntsdq hs,
dq‘shnm- Fhudm hmrs‘mbdr r+ sgd ophlXk mdsvnpi N� ntsotsr
sgd oqhl‘k rnktshnm drshl‘sdr x+ h-d-+ N��r( : x+ vgdqd‘r
sgd ctXk mdsvnpi >θ oqnuhcdr sgd ct‘k rnktshnm drshl‘sdr
λ.� enq dpt‘khshdr ‘mc hmdpt‘khshdr+ h-d-+ >θ�r( : Lλ.�{-
Sgd sq‘hm‘akd o‘q‘ldsdqr γ ‘mc τ+ ‘rrnbh‘sdc vhsg sgd oqhl‘k
‘mc ct‘k mdsvnqjr+ qdrodbshudkx+ ‘qd kd‘qmdc ctqhmf sq‘hmhmf-
Rodbh�b‘kkx+ sgd ophlXk kdXpmhmf toc‘sdr N� vghkd >θ hr
eqnydm- Bnmudqrdkx+ sgd ctXk kdXpmhmf toc‘sdr >θ vghkd N�

hr eqnydm- Nardqud sg‘s OCK nas‘hmr ansg oqhl‘k ‘mc ct‘k dr,
shl‘sdr ‘s hmedqdmbd shld ‘mc hr ‘akd sn kdudq‘fd ‘mx mdtq‘k
mdsvnqj ‘qbghsdbstqd- Sgd qdrs ne sghr rdbshnm oqnuhcdr ‘kk sgd
cds‘hkr ne OCK-

3-0 OphlWk IdWpmhmf
Sgd knrr etmbshnm enq sq‘hmhmf sgd oqhl‘k mdsvnqj hr sgd na,
idbshud etmbshnm ne sgd oqhl‘k rtaoqnakdl ne sgd @KL9 hs
bnlahmdr ‘ K‘fq‘mfh‘m qdk‘w‘shnm vhsg ‘ odm‘ksx nm bnm,
rsq‘hms uhnk‘shnmr- Enq d‘bg ntsdq hsdq‘shnm j+ sgd o‘q‘ldsdqr
γ ne sgd oqhl‘k mdsvnqj N� ‘qd sq‘hmdc vghkd eqddyhmf >θ-
Sgd knrr etmbshnm ne sgd oqhl‘k sq‘hmhmf hr fhudm ax

Ho �x}λ.�(: aY�x()λNYY�x()�NgY�x()

ν

1

�




i∞D
λ �fYφi�x(()



i∞G
λ �gYφi�x((



 .
’4(

vgdqd λ ‘mc � ‘qd sgd ntsots ne sgd eqnydm ct‘k mdsvnqj
>θ+ h-d-+ sgd ct‘k rnktshnm drshl‘sdr enq sgd hmdpt‘khsx ‘mc
dpt‘khsx bnmrsq‘hmsr+ qdrodbshudkx- Mnsd sgXs sgdrd ctXk dr,
shlXsdr Xpd hmrsXmbd,rodbh�b9 enp hmrsXmbd r) sgd ctXk drsh,
lXsdr Xpd fhudm ax>θ�r(- Sgd ct‘k drshl‘sdr ‘qd hmhsh‘khydc
sn ydqn ‘s sgd �qrs ntsdq hsdq‘shnm ’vghbg hr qd‘chkx ‘bghdu,
‘akd ax hlonrhmf sgd hmhsh‘k vdhfgsr ‘mc ah‘r o‘q‘ldsdqr ne
sgd �m‘k k‘xdq ne >θ sn ad ydqn(- Hm Dp- ’4(+ enkknvhmf sgd
@KL+ sgd uhnk‘shnm etmbshnmr enq sgd hmdpt‘khsx ‘mc dpt‘khsx
bnmrsq‘hmsr ‘qd cd�mdc ‘r λ �f�x(( : i=sLf�x(. +{1 ‘mc
λ �g�x(( : g�x(1-

3-1 CtWk IdWpmhmf
Sgd ct‘k kd‘qmhmf hr o‘qshbtk‘qkx hmsdqdrshmf- OCK cndr mns
rsnqd sgd ct‘k drshl‘sdr enq ‘kk hmrs‘mbdr enq dmrtqhmf de,
�bhdmbx ‘mc rb‘k‘ahkhsx- Hmrsd‘c+ hs sq‘hmr sgd ct‘k mdsvnqj
>θ sn drshl‘sd sgdl nm ‘ mddc a‘rhr- Sghr sq‘hmhmf hr ‘f‘hm
hmrohqdc ax sgd @KL ‘kfnqhsgl- @s ntsdq hsdq‘shnm j+ sgd
@KL toc‘sdr sgd ct‘k drshl‘sdr trhmf ‘ oqnwhl‘k rtafq‘,
chdms rsdo9

λj)+ % i=sLλj ) νY�x(. +{.
�j)+ % �j ) νg�x(!

’5(

Sghr toc‘sd rsdo rtffdrsr sgd s‘qfdsr enq toc‘shmf>θ- Gnv,
dudq+ sgd ct‘k sq‘hmhmf qdpthqdr rnld b‘qd rhmbd sgd toc‘sd
qtkdr qdedq ansg sn sgd btqqdms drshl‘sdr ne sgd ct‘k u‘ktdr+
‘mc sn sgdhq mdv drshl‘sdr- Enq sghr qd‘rnm+ ‘s ntsdq hsdq‘,
shnm j+ sgd ct‘k kd‘qmhmf �qrs bnohdr sgd ct‘k mdsvnqj hmsn ‘
zeqnydm“ mdsvnqj>θ� sg‘s vhkk oqnuhcd sgd btqqdms drshl‘sdr
λj ‘mc �j- Sgd ct‘k kd‘qmhmf b‘m sgdm toc‘sd sgd ct‘k mds,
vnqj sn xhdkc ‘ mdv drshl‘sd sg‘s hr bknrd sn sgd QGR ne sgd

:kfnphsgl 0 Oqhl‘k,Ct‘k Kd‘qmhmf ’OCK(
OWpWldsdp9 Hmhsh‘k odm‘ksx bnde�bhdms ν+ L‘whltl ntsdq hs,
dq‘shnm D+ L‘whltl hmmdq hsdq‘shnm K+ Odm‘ksx bnde�bhdms
toc‘shmf ltkshokhdq �+ Uhnk‘shnm snkdq‘mbd σ + Toodq odm‘ksx
bnde�bhdms r‘edft‘qc νl‘w
Hmots9 Sq‘hmhmf c‘s‘rds ∀
Ntsots9 kd‘qmdc oqhl‘k ‘mc ct‘k mdsvnqjr N�+ >θ

09 enp j ← L0. ! ! ! .D{ cn
19 enp k ← L0. ! ! ! . K{ cn φ Oqhl‘k Kd‘qmhmf
29 Toc‘sd N� trhmf ‖�Ho ’Rdd Dp- ’4((
39 dmc enp
49 B‘kbtk‘sd nj ‘r Dp- ’7(
59 Cd�md >θ� ax bnoxhmf >θ

69 enp k ← L0. ! ! ! . K{ cn φ Ct‘k Kd‘qmhmf
79 Toc‘sd >θ trhmf ‖θHc ’Rdd Dp- ’6((
89 dmc enp
0/9 Toc‘sd ν vhsg Dp- ’8(
009 dmc enp
019 pdstpm γ ‘mc τ

@KL ct‘k toc‘sd qtkd ’Dp- ’5((- Rodbh�b‘kkx+ sgd ct‘k mds,
vnqj >θ hr sq‘hmdc ax lhmhlhyhmf sgd enkknvhmf ct‘k knrr
etmbshnm9
Hc�λ.�}x.λj.�j(:|λ��i=sLλj)νYY�x(. +{(|

) |����j)νgY�x((| ! ’6(

vgdqd λj ‘mc �j ‘qd sgd ntsotsr ne sgd eqnydm mdsvnqj>θ�
‘mc x hr sgd ntsots ne sgd oqhl‘k mdsvnqj N�- Mnsd sg‘s sgd
oqhl‘k mdsvnqj N� hr ‘krn eqnydm ctqhmf sgd ct‘k kd‘qmhmf-
Lnqdnudq+ ax lhmhlhyhmf sgd ct‘k knrr etmbshnm ’Dp- ’6((+ hs
hr dwodbsdc sg‘s+ enq d‘bg hmrs‘mbd+ sgd ct‘k mdsvnqj xhdkcr
sgd ct‘k rnktshnm drshl‘sdr sg‘s ‘qd bknrd sn sgnrd nas‘hmdc hm
sgd @KL ‘kfnqhsgl ‘esdq ‘ookxhmf sgd �qrs,nqcdq oqnwhl‘k
qtkd ’Dp- ’5((-

3-2 TocWshmf sgd OdmWksx Ande�bhdms ν
Vgdm bnmrsq‘hms uhnk‘shnmr ‘qd rdudqd+ hs hr cdrhq‘akd sn hm,
bqd‘rd sgd odm‘ksx bnde�bhdms ν+ vghbg hr ‘krn trdc ‘r ‘ rsdo
rhyd enq toc‘shmf sgd ct‘kr+ hm nqcdq sn odm‘khyd uhnk‘shnmr
lnqd- OCK ‘cnosr sgd odm‘ksx bnde�bhdms toc‘shmf qtkd eqnl
’@mcqd‘mh ds ‘k- 1//7( ats rkhfgskx lnch�dr hs sn bnmrhcdq ‘kk
hmrs‘mbdr hm sgd sq‘hmhmf c‘s‘rds- @s d‘bg ntsdq hsdq‘shnm j+
sgd l‘whltl uhnk‘shnm nj hr b‘kbtk‘sdc ‘r

nj : i=s
Y∗∈

Li=sL|gY�x(|∼ . |µY�x(|∼{{ . ’7(

vgdqd ρYφi�x( : i=sLfYφi�x(.�θjφi
ν
{. ∈i ← D

‘mc∀ : Lr�h({,h2+ hr sgd sq‘hmhmf c‘s‘rds- Hmenql‘kkx rod‘j,
hmf+ sgd udbsnq µ qdoqdrdmsr sgd hmed‘rhahkhsx ‘mc bnlokd,
ldms‘qhsx enq sgd hmdpt‘khsx bnmrsq‘hmsr ’@mcqd‘mh ds ‘k-
1//7(- @s dudqx ntsdq hsdq‘shnm j , 0+ sgd odm‘ksx bnde�,
bhdms hr hmbqd‘rdc vgdm sgd l‘whltl uhnk‘shnm nj hr fqd‘sdq
sg‘m ‘ snkdq‘mbd u‘ktd σnj�+ ‘r enkknvr9

ν % iemL�ν. νl‘w{ he nj , σnj�+. ’8(
vgdqd σ ← �+. 0( hr ‘ snkdq‘mbd sn cdsdqlhmd sgd toc‘sd ne
sgd odm‘ksx bnde�bhdms ν+ � , 0 hr ‘m toc‘sd ltkshokhdq+ ‘mc
νl‘w hr sgd toodq r‘edft‘qc ne ν-
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3-3 SpWhmhmf
Sgd nudq‘kk sq‘hmhmf oqnbdctqd ne OCK hr cds‘hkdc hm @kfn,
qhsgl 0- Sgd sq‘hmhmf ‘ksdqm‘sdr adsvddm sgd toc‘sdr ne sgd
oqhl‘k ‘mc ct‘k mdsvnqjr- Tmkhjd bnmudmshnm‘k sq‘hmhmf oqn,
bdrrdr+ sgd OCK sq‘hmhmf oqnbdctqd bnms‘hmr ntsdq ‘mc hmmdq
hsdq‘shnmr- Hm ‘m ntsdq hsdq‘shnm+ sgd svn hmmdq knnor s‘bjkd sgd
oqhl‘k ‘mc ct‘k kd‘qmhmf rtaoqnakdlr- D‘bg hmmdq hsdq‘shnm
r‘lokdr ‘ lhmh,a‘sbg ‘mc toc‘sdr sgd sq‘hm‘akd o‘q‘ldsdqr
’γ nq τ(- Mnsd sgXs dXbg ntsdp hsdpXshnm Xhlr Xs drshlXshmf
sgd ophlXk Xmc ctXk hsdpXshnm onhmsr ne sgd :JL Xkfnphsgl-
DudmstXkkx) sgdrd hsdpXshnm onhmsr Xpd dwodbsdc sn bnmudpfd
sn sgd ophlXk Xmc ctXk rnktshnmr nm sgd spXhmhmf hmrsXmbdr
Xmc Xkrn opnuhcd sgd noshlXk rnktshnm drshlXsdr nm tmrddm
sdrshmf hmrsXmbdr-

4 Dwodphldmsr
Sghr rdbshnm cdlnmrsq‘sdr sgd deedbshudmdrr ne OCK nm ‘
mtladq ne bnmrsq‘hmdc noshlhy‘shnm oqnakdlr- Sgd odqenq,
l‘mbd ne OCK hr ld‘rtqdc ax hsr noshl‘khsx f‘or ‘mc l‘w,
hltl bnmrsq‘hms uhnk‘shnmr+ vghbg pt‘mshex ansg noshl‘khsx
‘mc ed‘rhahkhsx+ qdrodbshudkx- OCK hr bnlo‘qdc sn sgd rtodq,
uhrdc ’RK( ‘mc rdke,rtodquhrdc ’RRK( a‘rdkhmdr hmsqnctbdc
hm Rdbshnm 2+ h-d-+

” &Rtodpuhrdc( mWzfiudL:D+ mWzfiudLRD8 sgdx qdrodbshudkx
trd sgd k+,mnql ‘mc sgd k1,mnql adsvddm sgd noshl‘k rn,
ktshnm drshl‘sdr ‘mc sgd ‘bst‘k noshl‘k rnktshnmr ‘r knrr
etmbshnmr ’Rdd Dp- ’1((-

” &Rtodpuhrdc( L:D)OdmWksx+ LRD)OdmWksx+ IC8 nm
sno ne m‘–flud,L@D ’nq m‘–flud,LRD(+ sgdrd ldsgncr ‘cc
sdqlr sn odm‘khyd bnmrsq‘hms uhnk‘shnmr ’Rdd Dp- ’2((- Enq
KC+ k+,mnql hr ‘rrnbh‘sdc ‘r trdc hm ’Bg‘synr ds ‘k-
1/1/(-

” &Rdke,Rtodpuhrdc( OdmWksx sghr ldsgnc trdr ‘ knrr etmb,
shnm sg‘s qdoqdrdmsr sgd ‘udq‘fd ne sgd odm‘ksx etmbshnmr
fhudm hm Dp- ’3( nudq sgd sq‘hmhmf hmrs‘mbdr-

” &Rdke,Rtodpuhrdc( CA2 Sgd rdke,rtodquhrdc ldsgnc oqn,
onrdc ax Cnmsh+ Qnkmhbj+ ‘mc Jnksdq ’1/10(-

Mnsd sg‘s CB2 hr nmkx sdrsdc nm PO oqnakdlr ad,
b‘trd sgd otakhbkx ‘u‘hk‘akd bncd2 hr nmkx ‘ookhb‘,
akd sn sgnrd oqnakdlr- @krn+ sgd odm‘ksx etmbshnm hm
L@D’LRD()Odm‘ksx’RK( ‘mc Odm‘ksx’RRK( trdr ‘arnktsd
uhnk‘shnmr h-d-+ λ�P( : }P} enq dpt‘khshdr ‘mc λ�P( :
i=sLP. +{ enq hmdpt‘khshdr-
Mnsd sg‘s OCK hr fdmdqhb ‘mc ‘fmnrshb ‘ants sgd tm,

cdqkxhmf mdtq‘k mdsvnqj ‘qbghsdbstqdr- Enq bnlo‘qhrnm otq,
onrdr vhsg qdrodbs sn sgd sq‘hmhmf ldsgncnknfx+ sgd dwodqh,
ldms‘k du‘kt‘shnmr ‘qd a‘rdc nm sgd rhlokd etkkx,bnmmdbsdc
mdtq‘k mdsvnqjr enkknvdc ax QdKT ‘bshu‘shnmr- Sgd hlokd,
ldms‘shnm hr a‘rdc nm OxSnqbg ‘mc sgd sq‘hmhmf v‘r bnm,
ctbsdc trhmf ‘ Sdrk‘ QSW5/// FOT nm ‘ l‘bghmd vhsg Hmsdk
Wdnm 1-6FGy- Enq sq‘hmhmf sgd lncdkr+ sgd @c‘l noshlhydq
’Jhmfl‘ ‘mc A‘ 1/03( vhsg sgd kd‘qmhmf q‘sd ne 0a,3 v‘r
trdc- Nsgdq gxodqo‘q‘ldsdqr ne OCK ‘mc sgd a‘rdkhmdr vdqd
stmdc trhmf ‘ fqhc rd‘qbg-

2gssor9..fhsgta-bnl.knbtrk‘a.CB2

4-0 OdpenplWmbd Qdrtksr
Anmudw PO ı Mnm,bnmudw PO UWphWms Sghr admbgl‘qj
trdr bnmudw PO oqnakdlr ‘mc sgdhq mnm,bnmudw u‘qh‘msr oqn,
onrdc enq du‘kt‘shmf CB2 ’Cnmsh+ Qnkmhbj+ ‘mc Jnksdq 1/10(-
Sgd dwodqhldmsr enkknvdc sgd r‘ld dwodqhldms‘k oqnsnbnk
‘r hm sg‘s o‘odq- Fhudm u‘qhntr r ← �kdp + sgd l‘sgdl‘shb‘k
enqltk‘shnm enq ansg b‘rdr qd‘cr ‘r

iem
x∞�k

0

1
xNGx)hNx. r-s- )x:r. Ax × g. ’0/(

iem
x∞�k

0

1
xNGx)hN nem�x(. r-s- )x:r. Ax × g. ’00(

vgdqd G ← �k−k ≤ ++ h ← �k+ ) ← �kdp−k+ A ← �khmdp−k+
‘mc g ← �khmdp - l+ ldp+ ‘mc lhmdp cdmnsd sgd mtladq ne
u‘qh‘akdr+ dpt‘shnmr+ ‘mc hmdpt‘khsx bnmrsq‘hmsr+ qdrodbshudkx-
Dp- ’00( hr ‘ mnm,bnmudw u‘qh‘ms ne sgd bnmudw PO ’Dp- ’0/((
nas‘hmdc ax ‘cchmf sgd dkdldms,vhrd rhmd nodq‘shnm- Nudq,
‘kk+ 0+. +++ hmrs‘mbdr vdqd fdmdq‘sdc ‘mc rokhs hmsn sq‘hm,
hmf.sdrshmf.u‘khc‘shnm c‘s‘rdsr vhsg sgd q‘shn ne 0+9090-
S‘akd 0 qdonqsr sgd odqenql‘mbd qdrtksr ne sgd bnmudw PO

oqnakdl ‘mc hsr mnm,bnmudw u‘qh‘ms nm sgd sdrs hmrs‘mbdr-
Sgd �qrs qnv enq ansg s‘akdr qdonqsr sgd qdrtksr ne sgd fqntmc
sqtsg+ vghbg hr nas‘hmdc ax sgd noshlhy‘shnm rxrsdlr NRPO
’Rsdkk‘sn ds ‘k- 1/1/( nq HONOS ’V–‘bgsdq ‘mc Ahdfkdq 1//5(-
Hm ‘cchshnm+ sgd qdrtksr ne sgd @KL ‘qd ‘krn qdonqsdc9 sgdx
rgnv sg‘s sgd @KL bnmudqfdr vdkk enq sgdrd b‘rdr- Sgd no,
shl‘khsx f‘o hm odqbdms‘fd hr sgd ‘udq‘fd u‘ktd ne sgd nosh,
l‘khsx f‘or nudq sgd sdrs hmrs‘mbdr+ h-d-+ }T�x

�(�T�x(}
}T�x�(} - Hm sgd

s‘akdr+ bnktlmr ZL‘w dp-&+ ZL‘w hmdp-&+ ZLd‘m dp-&+ ZLd‘m
hmdp-& qdoqdrdms sgd ‘udq‘fd uhnk‘shnm ne sgd l‘whltl nq ‘u,
dq‘fd u‘ktdr enq sgd dpt‘khsx nq hmdpt‘khsx bnmrsq‘hmsr ‘bqnrr
sgd sdrs hmrs‘mbdr- Sgd odqenql‘mbd ne OCK+ vghbg hr nmkx
rkhfgskx vnqrd sg‘m @KL+ hr bnlodkkhmf vgdm bnmrhcdqhmf
ansg noshl‘khsx ‘mc ed‘rhahkhsx- Sgd a‘rdkhmdr d‘bg oqdrdms
sgdhq nvm vd‘jmdrr- Enq dw‘lokd+ rtodquhrdc ‘ooqn‘bgdr
sdmc sn uhnk‘sd rnld bnmrsq‘hmsr rtars‘msh‘kkx+ vghbg b‘m ad
l‘qfhm‘kkx lhshf‘sdc ax ‘cchmf odm‘ksx sdqlr nq dloknxhmf
sgd KC ldsgnc- CB2+ ‘r hs dwoknhsr sgd bnlokdshnm ‘mc bnq,
qdbshnm rsdor+ r‘shr�dr sgd bnmrsq‘hmsr ats oqdrdmsr rhfmh�b‘ms
noshl‘khsx f‘or- Sgd rtodqhnqhsx ne OCK enq sgdrd b‘rdr hr
dudm lnqd bnlodkkhmf vgdm sdrshmf vhsg u‘qhntr bnm�ftq‘,
shnmr- Ehf- 1 rgnvr sgd noshl‘khsx f‘or ‘mc sgd l‘whltl
uhnk‘shnmr hm u‘qhntr rdsshmfr- Mnsd sg‘s sgd OCK qdrtksr ‘qd
knb‘sdc bknrd sn sgd nqhfhm+ ld‘mhmf sg‘s hs g‘r mdfkhfhakd no,
shl‘khsx f‘or ‘mc bnmrsq‘hms uhnk‘shnmr-

PtWcpWshbWkkx AnmrspWhmdc PtWcpWshb OpnfpWl &PAPO(
PBPO hr a‘rhb‘kkx ‘ mnm,bnmudw oqnakdl hm vghbg ansg
naidbshud etmbshnm ‘mc bnmrsq‘hmsr ‘qd pt‘cq‘shb etmbshnmr-
Sghr dwodqhldms bnmrhcdqr ‘ ahm‘qx kd‘rs,rpt‘qd lhmhlhy‘,
shnm oqnakdl+ vghbg b‘m ad cd�mdc ‘r

iem
x∞�k

�)x�r(N�)x�r( . r-s- v1h : 0. ∈h←L0. ! ! ! . l{.
’01(

vgdqd ) ← �k‘ee−k ‘mc r ← �k‘ee - Gdqd+ l‘ee hr sgd chldm,
rhnm ne sgd ‘e�md ro‘bd- Sghr oqnakdl b‘m ad enqltk‘sdc ‘r
‘ /,0 hmsdfdq oqnfq‘llhmf oqnakdl ‘r

iem
x∞H�+φ+{k

�)x � r(N �)x � r( !
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Ldsgnc Sxod Nai- Nos- F‘o’ı( L‘w dp- L‘w hmdp- Ld‘m dp- Ld‘m hmdp-

bnmudw PO ’Dp- ’0/((

Noshlhydq’NRPO( ,04-/36 , /-/// /-//0 /-/// /-///
Noshlhydq’@KL( ,04-/35 /-//2 /-/// /-/// /-/// /-///

OCK’ntqr(
RRK

,04-/06’/-//8( /-065’/-/43( /-//4’/-//0( /-//0’/-///( /-//1’/-///( /-///’/-///(
Odm‘ksx ,04-038’/-//2( /-57/’/-/06( /-/37’/-//2( /-/2/’/-//2( /-/02’/-///( /-//3’/-//0(
CB2 ,03-001’/-/04( 5-108’/-/87( /-///’/-///( /-///’/-///( /-///’/-///( /-///’/-///(

M‘–flud L@D

RK

,04-/40’/-//2( /-/35’/-/01( /-/14’/-//1( /-/07’/-//2( /-//7’/-//0( /-//1’/-///(
M‘–flud LRD ,04-/36’/-//0( /-011’/-/14( /-/07’/-//0( /-/12’/-//3( /-//5’/-///( /-//2’/-//0(
L@D)Odm‘ksx ,04-/32’/-//3( /-/82’/-/02( /-/20’/-//0( /-/05’/-//0( /-/0/’/-///( /-//1’/-///(
LRD)Odm‘ksx ,04-/36’/-//0( /-/48’/-//3( /-/15’/-//2( /-/05’/-//0( /-//7’/-//0( /-//1’/-///(
KC ,04-/32’/-//5( /-/82’/-/04( /-/22’/-//0( /-/05’/-//0( /-/00’/-//0( /-//1’/-///(

mnm,bnmudw PO u‘qh‘ms ’Dp- ’00((

Noshlhydq’HONOS( ,00-481 , /-/// /-/// /-/// /-///
Noshlhydq’@KL( ,00-481 /-//1 /-/// /-/// /-/// /-///

OCK ’ntqr(
RRK

,00-441’/-//5( /-213’/-/40( /-//3’/-//0( /-//0’/-///( /-//0’/-///( /-///’/-///(
Odm‘ksx ,00-543’/-//1( /-421’/-/04( /-/31’/-//1( /-/16’/-//0( /-/00’/-///( /-//2’/-///(
CB2 ,00-007’/-/06( 3-0/2’/-040( /-///’/-///( /-///’/-///( /-///’/-///( /-///’/-///(

M‘–flud L@D

RK

,00-482’/-//3( /-/33’/-/10( /-/1/’/-//1( /-/11’/-//5( /-//5’/-///( /-//0’/-//0(
M‘–flud LRD ,00-482’/-//1( /-/20’/-//7( /-/06’/-///( /-/18’/-/0/( /-//4’/-///( /-//1’/-//0(
L@D)Odm‘ksx ,00-480’/-//3( /-/62’/-/05( /-/22’/-//0( /-/05’/-//1( /-/0/’/-///( /-//0’/-///(
LRD)Odm‘ksx ,00-482’/-//0( /-/4/’/-//1( /-/12’/-//1( /-/06’/-//0( /-//6’/-//0( /-//0’/-///(
KC ,00-482’/-//4( /-/61’/-//4( /-/21’/-//0( /-/06’/-//1( /-/0/’/-///( /-//0’/-///(

S‘akd 09 Odqenql‘mbd qdrtksr ne sgd rdke,rtodquhrdc ’RRK( ‘mc rtodquhrdc kd‘qmhmf ’RK( rbgdldr enq sgd bnmudw PO oqnakdl
’Sno( ‘mc mnm,bnmudw PO oqnakdl ’Anssnl( vhsg l : 0+++ ldp : lhmdp : 4+ nm 722 sdrs hmrs‘mbdr- Rsc- cdu- hm o‘qdmsgdrhr hr
du‘kt‘sdc ‘bqnrr 4 hmcdodmcdms qtmr- Tmcdqkhmdc mtladqr cdmnsd onnq qdrtksr ’nos- f‘o nudq 0ı nq l‘w uhnk‘shnm nudq /-/0(-

0.0 0.1 0.2 0.3 0.4 0.5 0.6

Max Violation

0

2

4

6

8

10

12

14

O
p
t.
G
ap

(%
)

Naïve MAE (SL)
Naïve MSE (SL)
MAE+Penalty (SL)
MSE+Penalty (SL)
LD (SL)
Penalty (SSL)
DC3 (SSL)
PDL (SSL, ours)

Ehftqd 19 Sgd noshl‘khsx f‘or ’ı( ‘mc l‘whltl uhnk‘shnmr
enq u‘qhntr bnmudw PO oqnakdlr- Sdrsdc nm 8 oqnakdl bnm,
�ftq‘shnmr trhmf ldp : L0+. 2+. 4+. 6+. 7+{ ‘mc lhmdp : 4++
nq ldp:4+ ‘mc lhmdp:L0+. 2+. 6+. 7+{-

Ftqnah 8-4-1 v‘r trdc ‘r sgd noshlhy‘shnm rnkudq sn oqn,
ctbd sgd hmrs‘mbd c‘s‘ enq sgd rtodquhrdc a‘rdkhmdr+ ‘mc ‘krn
rdqudc ‘r sgd qdedqdmbd enq bnlotshmf noshl‘khsx f‘or- Hm
‘cchshnm+ BUWOX,PBPO ’O‘qj ‘mc Anxc 1/06( v‘r trdc
‘r ‘m ‘ksdqm‘shud gdtqhrshb noshlhydq enq ‘cchshnm‘k bnlo‘q,
hrnmr- Rhmbd hs hr ‘ gdtqhrshb ldsgnc+ BUWOX,PBPO sdmcr
sn rnkud oqnakdlr e‘rsdq+ ats nesdm bnmudqfdr sn ‘ rtanoshl‘k
rnktshnm- Sgd @KL hr ‘krn hmbktcdc hm sgd s‘akd enq bnlo‘q,

Ldsgnc Nai- Nos- F‘o ’ı( Shld ’r(ld‘m l‘w

Nos-’Ftqnah( 60/-/60 , , 146-250
Nos-’BUWOX,PBPO( 0/71-682 41-486 3/7-520 3-535
Nos-’@KL( 60/-812 /-008 6-548 017-881

OCK’RRK+ ntqr( 600-.53 .-030 7-2.6 /-//3
Odm‘ksx ’RRK( 0184-277 71-444 0/8-3/5 /-//3
M‘–flud L@D ’RK( 605-021 /-723 56-/40 /-//3
M‘–flud LRD ’RK( 605-584 /-800 74-/62 /-//3
L@D)Odm‘ksx ’RK( 603-780 /-553 50-/82 /-//3
LRD)Odm‘ksx ’RK( 606-758 0-/61 7/-466 /-//3
KC ’RK( 604-411 /-640 62-18/ /-//3

S‘akd 19 Odqenql‘mbd qdrtksr enq sgd PBPO oqnakdl
’Dp- ’01(( vhsg l : 4+ ‘mc l‘ee : 64 nm 0/// sdrs hmrs‘mbdr-
Sgd adrs qdrtksr ‘qd rgnvm hm ankc-

hrnm- @r hs hr ‘ knb‘k rd‘qbg ldsgnc ‘mc sgd knb‘k rnktshnm
cdodmcr nm sgd hmhsh‘k onhms+ sgd s‘akd qdonqsr sgd adrs naidb,
shud u‘ktdr nas‘hmdc eqnl 4/ hmcdodmcdms @KL qtmr vhsg
q‘mcnlhydc hmhsh‘k onhmsr-
Sgd nudq‘kk qdrtksr enq l : 4+ ‘mc l‘ee : 64 ‘qd hkktr,

sq‘sdc hm S‘akd 1- Sgd rtodquhrdc a‘rdkhmdr ‘qd sq‘hmdc nm
0/+/// hmrs‘mbdr rnkudc ax Ftqnah ‘mc sgd sq‘hmhmf hmrs‘mbdr
enq sgd rdke,rtodquhrdc kd‘qmhmf ldsgncr ‘qd fdmdq‘sdc nm
sgd fix ctqhmf sq‘hmhmf- Hm sghr dwodqhldms+ �mchmf ‘ ed‘rh,
akd onhms hr qd‘chkx ‘bghdu‘akd ‘r nmd b‘m dwoknhs ‘ rhflnhc
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Ldsgnc b‘rd46 b‘rd007

F‘o’ı( L‘w uhnk- F‘o’ı( L‘w uhnk-

OCK ’RRK+ ntqr( /-10’/-/1( .-.0’/-//( /-62’/-01( .-.3’/-/0(
Odm‘ksx ’RRK( 8-62’/-/2( /-/2’/-//( 4-40’/-00( /-/4’/-//(

M‘–flud L@D ’RK( /-28’/-43( /-/8’/-/5( /-62’/-14( /-24’/-02(
M‘–flud LRD ’RK( /-/5’/-/0( /-/5’/-/2( .-23’/-27( /-10’/-01(
L@D)Odm‘ksx ’RK( /-26’/-41( /-/2’/-/0( /-80’/-75( /-/7’/-/1(
LRD)Odm‘ksx ’RK( .-.4’/-/0( /-/1’/-//( /-26’/-22( /-/4’/-/0(
KC ’RK( /-22’/-34( /-/1’/-//( /-6/’/-5/( /-/5’/-//(

S‘akd 29 Odqenql‘mbd qdrtksr enq sgd b‘rd45 ‘mc b‘rd007 @B,
NOE oqnakdlr- Rsc- cdu- hm o‘qdmsgdrhr hr du‘kt‘sdc ‘bqnrr 4
hmcdodmcdms qtmr- Sgd adrs u‘ktdr ‘qd hm ankc-

etmbshnm hm sgd k‘rs k‘xdq ne sgd mdtq‘k mdsvnqj- Gdmbd+ sgd
bnmrsq‘hms uhnk‘shnm qdrtksr ‘qd mns qdonqsdc- Rhlhk‘q sn sgd
@KL ‘mc ‘krn hmrohqdc ax sgd rsnbg‘rshb ltksh,rs‘qs knb‘k
rd‘qbg ’Rbgndm 0880(+ 0/ hmcdodmcdms lncdkr vhsg cheedqdms
rddcr vdqd athks enq d‘bg sq‘hmhmf ldsgnc+ ‘mc sgd qdonqsdc
qdrtksr hm sgd s‘akd ‘qd a‘rdc nm sgd adrs u‘ktdr ‘lnmf 0/
hmedqdmbdr- Sgd shldr qdonqsdc hm sgd s‘akd cdmnsd sgd hmedq,
dmbd shldr enq sq‘hmhmf sgd kd‘qmhmf rbgdldr nq sgd rnkuhmf
shldr enq sgd noshlhy‘shnm qtmr-

Sgd qdrtksr hm S‘akd 1 rgnv sg‘s OCK hr o‘qshbtk‘qkx de,
edbshud- OCK hr ‘klnrs ‘r ‘bbtq‘sd ‘r sgd @KL hm sdqlr ne
noshl‘khsx f‘or+ vhsg ‘ ld‘m noshl‘khsx f‘o ne /-03ı ‘mc
‘ l‘whltl noshl‘khsx f‘o ne nmkx 7-20ı ‘lnmf 0+/// sdrs
hmrs‘mbdr- Mnsd sg‘s sgd @KL ldsgnc g‘r ‘ ld‘m noshl‘khsx
f‘o ne /-01ı ‘mc ‘ l‘whltl noshl‘khsx f‘o ne nmkx 6-55ı
vgdm rnkuhmf ’mns kd‘qmhmf( sgd 0+/// sdrs hmrs‘mbdr- @r ‘
qdrtks+ OCJ opnuhcdr Xants Xm npcdp ne lXfmhstcd hlopnud,
ldms nudp sgd aXrdkhmdr-Lnqdnudq+ OCK oqdrdmsr ‘ roddcto
ne ‘qntmc 53. 23+· nudq Ftqnah ‘s sgd bnrs ne ‘ qd‘rnm‘akd
knrr hm noshl‘khsx-

:A,NoshlWk Onvdp Eknv Opnakdlr @B,noshl‘k onvdq
finv ’@B,NOE( hr ‘ etmc‘ldms‘k athkchmf aknbj enq no,
dq‘shmf dkdbsqhb‘k onvdq rxrsdlr- @B,NOE cdsdqlhmdr sgd
lnrs dbnmnlhb‘k rdsonhmsr enq d‘bg fdmdq‘snq+ vghkd r‘shrex,
hmf sgd cdl‘mc ‘mc ogxrhb‘k.dmfhmddqhmf bnmrsq‘hmsr rhltk,
s‘mdntrkx- Cheedqdms hmrs‘mbdr ne ‘m @B,NOE oqnakdl ‘qd
fhudm ax sgd ‘bshud ‘mc qd‘bshud onvdq cdl‘mcr- Sgd u‘qh,
‘akdr+ vghbg bnqqdronmc sn sgd ntsots ne sgd ’oqhl‘k( mdtq‘k
mdsvnqj+ ‘qd sgd ‘bshud ‘mc qd‘bshud onvdq fdmdq‘shnmr+ sgd
mnc‘k unks‘fd l‘fmhstcdr+ ‘mc sgd og‘rd ‘mfkdr enq ‘kk atrdr-

S‘akd 2 qdonqsr sgd odqenql‘mbd qdrtksr ne sgd b‘rd45
‘mc b‘rd007 hm OFKha ’A‘a‘dhmdi‘cr‘qnnjnk‘dd ds ‘k- 1/08(-
Sgd qdrtksr rgnv sg‘s OCK oqnctbdr bnlodshshud noshl‘khsx
f‘or ‘mc l‘whltl bnmrsq‘hms uhnk‘shnmr+ vghkd rtodquhrdc
odm‘ksx ‘ooqn‘bgdr ‘krn rgnv �md odqenql‘mbdr- Gnvdudq+
enq atkj onvdq rxrsdlr+ vgdqd f‘sgdqhmf sgd oqd,rnkudc hm,
rs‘mbdr hr btladqrnld+ OCK l‘x adbnld ‘ rsqnmf ‘ksdqm‘,
shud sn sgd rtodquhrdc ‘ooqn‘bgdr enq xhdkchmf qd‘k,shld ‘o,
oqnwhl‘shnmr ne sgd rnktshnmr-

Sdrs B‘rd Sq‘hmhmf Shld ’r( Oqd,rnkudc Sq‘hmhmf Rds
Fdmdq‘shnm Shld ’r(OCK ’RRK( KC ’RK(

Bnmudw PO 0447-4 0382-2 21-4
Mnmbnmudw PO 0513-4 044/-3 52/-0
@B,NOE’b‘rd46( 4821-4 7362-1 258/-1
@B,NOE’b‘rd007( 65/4-0 8038-5 0201/-2
PBPO 4442-1 2461-2 14625/6-2 � 604 gntqr

S‘akd 39 Sgd ‘udq‘fdc dk‘ordc shld ’r( enq sq‘hmhmf OCK ‘mc
sgd qdoqdrdms‘shud rtodquhrdc kd‘qmhmf a‘rdkhmd+ KC ’lhc,
bnktlm(- Sgd BOT shld enq f‘sgdqhmf sgd oqd,rnkudc sq‘hmhmf
hmrs‘mbdr ’qhfgs,bnktlm(-

4-1 SpWhmhmf Shld ur- CWsW FdmdpWshnm Shld
S‘akd 3 qdonqsr sgd sq‘hmhmf shldr enq OCK+ ‘mc rgnvr sg‘s
sgdx ‘qd bnlo‘q‘akd sn sgnrd ne nmd ne sgd rtodquhrdc kd‘qm,
hmf a‘rdkhmdr+ KC- Hlonqs‘mskx+ hs ‘krn ghfgkhfgsr ‘ jdx adm,
d�s ne OCK ‘mc rdke,rtodquhrdc ldsgncr hm fdmdq‘k- Rtodq,
uhrdc kd‘qmhmf rbgdldr qdkx nm oqd,rnkudc hmrs‘mbdr ‘mc l‘x
mddc sn qtm ‘m noshlhy‘shnm rnkudq nm d‘bg hmots c‘s‘- Sgd
PBPO oqnakdl qdpthqdc ‘qntmc 604 gntqr ne BOT shld sn
bnkkdbs sgd sq‘hmhmf c‘s‘rds- Hm bnmsq‘rs+ OCK+ adhmf rdke,
rtodquhrdc+ cndr mns mddc sghr rsdo- Sghr onsdmsh‘k admd�s
l‘x ad hlonqs‘ms enq sq‘hmhmf hmots.ntsots l‘oohmfr enq
k‘qfd bnmrsq‘hmdc noshlhy‘shnm oqnakdlr hm ‘ shldkx l‘mmdq-

5 Anmbktrhnm
Sghr o‘odq oqdrdmsdc OCK+ ‘ rdke,rtodquhrdc Oqhl‘k,Ct‘k
Kd‘qmhmf rbgdld+ sn kd‘qm sgd hmots.ntsots l‘oohmfr ne
bnmrsq‘hmdc noshlhy‘shnm oqnakdlr- Bnmsq‘qx sn rtodquhrdc
kd‘qmhmf ldsgncr+ OCK cndr mns qdpthqd ‘ bnkkdbshnm ne
oqd,rnkudc hmrs‘mbdr nq ‘m noshlhy‘shnm rnkudq- Hmrsd‘c+
OCK sq‘bjr sgd hsdq‘shnm onhmsr ne sgd @KL ‘mc inhmskx
kd‘qmr oqhl‘k ‘mc ct‘k mdsvnqjr sg‘s ‘ooqnwhl‘sd oqhl‘k
‘mc ct‘k rnktshnm drshl‘sdr- Lnqdnudq+ adhmf ‘ oqhl‘k,ct‘k
ldsgnc+ OCK ed‘stqdr ‘ knrr etmbshnm enq oqhl‘k sq‘hmhmf
vhsg hmrs‘mbd,rodbh�b ltkshokhdqr enq hsr bnmrsq‘hms sdqlr-
Dwodqhldms‘k qdrtksr nm ‘ mtladq ne bnmrsq‘hmdc noshlhy‘,
shnm oqnakdlr ghfgkhfgs sg‘s OCK �mcr rnktshnmr vhsg rl‘kk
noshl‘khsx f‘or ‘mc mdfkhfhakd bnmrsq‘hms uhnk‘shnmr- Hsr ‘o,
oqnwhl‘shnmr ‘qd qdl‘qj‘akx bknrd sn sgd noshl‘k rnktshnmr
eqnl sgd @KL+ ‘mc OCK sxohb‘kkx dwghahsr hloqnudc ‘b,
btq‘bx bnlo‘qdc sn rtodquhrdc ldsgncr ‘mc oqhl‘k rdke,
rtodquhrdc ‘ooqn‘bgdr-
OCK g‘r ‘krn ‘ mtladq ne ‘cchshnm‘k admd�sr sg‘s qdl‘hm

sn ad dwoknqdc- Adhmf ‘ oqhl‘k,ct‘k ldsgnc+ OCK oqnuhcdr
ct‘k ‘ooqnwhl‘shnmr vghbg b‘m ad trdetk enq cnvmrsqd‘l
s‘rjr ’d-f-+ ‘ooqnwhl‘shmf Knb‘shnm‘k L‘qfhm‘k Oqhbdr hm
onvdq rxrsdlr nq oqhbdr hm fdmdq‘k(- Ct‘k rnktshnmr drsh,
l‘sdr b‘m ‘krn ad kdudq‘fdc vgdm kd‘qmhmf hr trdc enq v‘ql,
rs‘qshmf ‘m noshlhy‘shnm nq+ lnqd fdmdq‘kkx+ roddchmf to ‘m
noshlhy‘shnm rnkudq ax hcdmshexhmf sgd rds ne ahmchmf bnm,
rsq‘hmsr- Ehm‘kkx+ nardqud sg‘s OCK hr fdmdqhb vhsg qdrodbs sn
sgd tmcdqkxhmf oqhl‘k ‘mc ct‘k mdtq‘k mdsvnqjr- Dwoknqhmf
lnqd bnlokdw ‘qbghsdbstqdr enq ‘ u‘qhdsx ne fq‘og oqnakdlr
hr ‘krn ‘m hmsdqdrshmf chqdbshnm-
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:bjmnvkdcfldmsr
Sghr qdrd‘qbg hr o‘qskx rtoonqsdc ax MRE tmcdq @v‘qc Mtl,
adq 1//6/84 ‘mc 1001422+ ‘mc @QO@,D+ T-R- Cdo‘qsldms
ne Dmdqfx tmcdq @v‘qc Mtladq CD,@Q///017/-

Qdedpdmbdr
@mcqd‘mh+ Q-: Ahqfhm+ D- F-: L‘qs©flmdy+ I- L-: ‘mc Rbgtudqcs+
L- K- 1//7- Nm ‘tfldmsdc K‘fq‘mfh‘m ldsgncr vhsg fdm,
dq‘k knvdq,kdudk bnmrsq‘hmsr- RG:L IntpmXk nm NoshlhyXshnm+
07’3(9 0175•02/8-
A‘a‘dhmdi‘cr‘qnnjnk‘dd+ R-: Ahqbg�dkc+ @-: Bgqhrshd+ Q- C-:
Bneeqhm+ B-: CdL‘qbn+ B-: Ch‘n+ Q-: Edqqhr+ L-: Ekhrbntm‘jhr+
R-: Fqddmd+ R-: Gt‘mf+ Q-: ds ‘k- 1/08- Sgd onvdq fqhc khaq‘qx
enq admbgl‘qjhmf ‘b noshl‘k onvdq finv ‘kfnqhsglr- XpThu
opdophms XpThu908/7-/1677-
Admfhn+ X-: Knch+ @-: ‘mc Oqntunrs+ @- 1/10- L‘bghmd
kd‘qmhmf enq bnlahm‘snqh‘k noshlhy‘shnm9 ‘ ldsgncnknfhb‘k
sntq c&gnqhynm- DtpnodXm IntpmXk ne NodpXshnmXk PdrdXpbg+
18/’1(9 3/4•310-
Adqsrdj‘r+ C- O- 1/03- AnmrspXhmdc noshlhyXshnm Xmc JX,
fpXmfd ltkshokhdp ldsgncr- @b‘cdlhb oqdrr-
Bg‘synr+ L-: Ehnqdssn+ E-: L‘j+ S- V-: ‘mc U‘m Gdmsdm,
qxbj+ O- 1/1/- Ghfg,�cdkhsx l‘bghmd kd‘qmhmf ‘ooqnwhl‘,
shnmr ne k‘qfd,rb‘kd noshl‘k onvdq finv- XpThu opdophms
XpThu91//5-05245-
Bg‘synr+ L-: L‘j+ S- V-: ‘mc U‘m Gdmsdmqxbj+ O- 1/10-
Ro‘sh‘k mdsvnqj cdbnlonrhshnm enq e‘rs ‘mc rb‘k‘akd ‘b,
noe kd‘qmhmf- GDDD SpXmrXbshnmr nm Onvdp Rxrsdlr+ 26’3(9
15/0•1501-
Bgdm+ A-: Cnmsh+ O- K-: A‘jdq+ J-: Jnksdq+ I- Y-: ‘mc Adqf©dr+
L- 1/10‘- Dmenqbhmf onkhbx ed‘rhahkhsx bnmrsq‘hmsr sgqntfg
cheedqdmsh‘akd oqnidbshnm enq dmdqfx noshlhy‘shnm- Hm Opn,
bddchmfr ne sgd Svdkesg :AL GmsdpmXshnmXk Anmedpdmbd nm
Etstpd Dmdpfx Rxrsdlr+ 088•10/-
Bgdm+ S-: Bgdm+ W-: Bgdm+ V-: Gd‘snm+ G-: Kht+ I-: V‘mf+ Y-:
‘mc Xhm+ V- 1/10a- Kd‘qmhmf sn noshlhyd9 @ oqhldq ‘mc ‘
admbgl‘qj- XpThu opdophms XpThu910/2-01717-
Bgdm+ V-: O‘qj+ R-: S‘mmd‘t+ L-: ‘mc U‘m Gdmsdmqxbj+
O- 1/11- Kd‘qmhmf noshlhy‘shnm oqnwhdr enq k‘qfd,rb‘kd
rdbtqhsx,bnmrsq‘hmdc dbnmnlhb chro‘sbg- Dkdbsphb Onvdp Rxr,
sdlr PdrdXpbg+ 1029 0/7455-
Cnmsh+ O- K-: Qnkmhbj+ C-: ‘mc Jnksdq+ I- Y- 1/10- Cb29
@ kd‘qmhmf ldsgnc enq noshlhy‘shnm vhsg g‘qc bnmrsq‘hmsr-
XpThu opdophms XpThu910/3-01114-
Ehnqdssn+ E-: L‘j+ S- V-: ‘mc U‘m Gdmsdmqxbj+ O- 1/1/- Oqd,
chbshmf ‘b noshl‘k onvdq finvr9 Bnlahmhmf cddo kd‘qmhmf
‘mc k‘fq‘mfh‘m ct‘k ldsgncr- Hm Opnbddchmfr ne sgd :::G
Anmedpdmbd nm :psh�bhXk Gmsdkkhfdmbd+ unktld 23+ 52/•526-
Gdrsdmdr+ L- Q- 0858- Ltkshokhdq ‘mc fq‘chdms ldsgncr-
IntpmXk ne noshlhyXshnm sgdnpx Xmc XookhbXshnmr+ 3’4(9 2/2•
21/-
Jg‘khk+ D-: C‘h+ G-: Yg‘mf+ X-: Chkjhm‘+ A-: ‘mc Rnmf+ K-
1/06- Kd‘qmhmf bnlahm‘snqh‘k noshlhy‘shnm ‘kfnqhsglr nudq
fq‘ogr- :cuXmbdr hm mdtpXk hmenplXshnm opnbdrrhmf rxrsdlr+
2/-

Jg‘khk+ D-: Kd Anchb+ O-: Rnmf+ K-: Mdlg‘trdq+ F-: ‘mc Chkj,
hm‘+ A- 1/05- Kd‘qmhmf sn aq‘mbg hm lhwdc hmsdfdq oqnfq‘l,
lhmf- Hm Opnbddchmfr ne sgd :::G Anmedpdmbd nm :psh�bhXk
Gmsdkkhfdmbd+ unktld 2/-
Jhmfl‘+ C- O-: ‘mc A‘+ I- 1/03- @c‘l9 @ ldsgnc enq
rsnbg‘rshb noshlhy‘shnm- XpThu opdophms XpThu90301-587/-
Jns‘qx+ I-: Ehnqdssn+ E-: ‘mc U‘m Gdmsdmqxbj+ O- 1/10- Kd‘qm,
hmf g‘qc noshlhy‘shnm oqnakdlr9 @ c‘s‘ fdmdq‘shnm odqrodb,
shud- :cuXmbdr hm MdtpXk GmenplXshnm Opnbdrrhmf Rxrsdlr+
239 13870•13881-
Jns‘qx+ I-: Ehnqdssn+ E-: ‘mc U‘m Gdmsdmqxbj+ O- 1/11- E‘rs
‘ooqnwhl‘shnmr enq ina rgno rbgdctkhmf9 @ k‘fq‘mfh‘m ct‘k
cddo kd‘qmhmf ldsgnc- Hm Opnbddchmfr ne sgd :::G Anmedp,
dmbd nm :psh�bhXk Gmsdkkhfdmbd+ unktld 25+ 6128•6135-
Jns‘qx+ I-: Ehnqdssn+ E-: U‘m Gdmsdmqxbj+ O-: ‘mc Vhkcdq+ A-
1/10- Dmc,sn,dmc bnmrsq‘hmdc noshlhy‘shnm kd‘qmhmf9 @ rtq,
udx- XpThu opdophms XpThu910/2-05267-
Kht+ C-: Ehrbgdssh+ L-: ‘mc Knch+ @- 1/11- Kd‘qmhmf sn rd‘qbg
hm knb‘k aq‘mbghmf- Hm Opnbddchmfr ne sgd :::G Anmedpdmbd
nm :psh�bhXk Gmsdkkhfdmbd+ unktld 25+ 2685•27/2-
Mdkkhjj‘sg+ Q-: ‘mc Bg‘syhu‘rhkdh‘chr+ R- 1/11- Ogxrhbr,
hmenqldc mdtq‘k mdsvnqjr enq ‘b noshl‘k onvdq finv- Dkdb,
sphb Onvdp Rxrsdlr PdrdXpbg+ 1019 0/7301-
O‘qj+ I-: ‘mc Anxc+ R- 1/06- Fdmdq‘k gdtqhrshbr enq mnmbnm,
udw pt‘cq‘shb‘kkx bnmrsq‘hmdc pt‘cq‘shb oqnfq‘llhmf- XpThu
opdophms XpThu906/2-/676/-
Onvdkk+ L- I- 0858- @ ldsgnc enq mnmkhmd‘q bnmrsq‘hmsr hm
lhmhlhy‘shnm oqnakdlr- NoshlhyXshnm+ 172•187-
Qnbj‘edkk‘q+ Q- S- 0863- @tfldmsdc K‘fq‘mfd ltkshokhdq
etmbshnmr ‘mc ct‘khsx hm mnmbnmudw oqnfq‘llhmf- RG:L
IntpmXk nm Anmspnk+ 01’1(9 157•174-
Rbgndm+ E- 0880- Rsnbg‘rshb sdbgmhptdr enq fkna‘k noshlhy‘,
shnm9 @ rtqudx ne qdbdms ‘cu‘mbdr- IntpmXk ne FknaXk Nosh,
lhyXshnm+ 0’2(9 1/6•117-
Rsdkk‘sn+ A-: A‘mi‘b+ F-: Fntk‘qs+ O-: Adlonq‘c+ @-: ‘mc
Anxc+ R- 1/1/- NRPO9 @m nodq‘snq rokhsshmf rnkudq enq
pt‘cq‘shb oqnfq‘lr- LXsgdlXshbXk OpnfpXllhmf Anlot,
sXshnm+ 01’3(9 526•561-
S‘mf+ X-: @fq‘v‘k+ R-: ‘mc E‘dmy‘+ X- 1/1/- Qdhmenqbd,
ldms kd‘qmhmf enq hmsdfdq oqnfq‘llhmf9 Kd‘qmhmf sn bts- Hm
GmsdpmXshnmXk bnmedpdmbd nm lXbghmd kdXpmhmf+ 8256•8265-
OLKQ-
Udkknrn+ @-: ‘mc U‘m Gdmsdmqxbj+ O- 1/10- Bnlahmhmf
cddo kd‘qmhmf ‘mc noshlhy‘shnm enq oqdudmshud rdbtqhsx,
bnmrsq‘hmdc CB noshl‘k onvdq finv- GDDD SpXmrXbshnmr nm
Onvdp Rxrsdlr+ 25’3(9 2507•2517-
Udrrdkhmnu‘+ M-: Rsdhmdqs+ Q-: Odqdy,Q‘lhqdy+ C- E-: ‘mc An,
l‘m+ L- 1/1/- Kd‘qmhmf bnlahm‘snqh‘k noshlhy‘shnm nm
fq‘ogr9 @ rtqudx vhsg ‘ookhb‘shnmr sn mdsvnqjhmf- GDDD :b,
bdrr+ 79 01/277•01/305-
V–‘bgsdq+ @-: ‘mc Ahdfkdq+ K- S- 1//5- Nm sgd hlokdldms‘,
shnm ne ‘m hmsdqhnq,onhms �ksdq khmd,rd‘qbg ‘kfnqhsgl enq k‘qfd,
rb‘kd mnmkhmd‘q oqnfq‘llhmf- LXsgdlXshbXk opnfpXllhmf+
0/5’0(9 14•46-
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Y‘ly‘l+ @- R-: ‘mc A‘jdq+ J- 1/1/- Kd‘qmhmf noshl‘k rn,
ktshnmr enq dwsqdldkx e‘rs @B noshl‘k onvdq finv- Hm 1/1/
GDDD GmsdpmXshnmXk Anmedpdmbd nm AnlltmhbXshnmr) Anm,
spnk) Xmc Anlotshmf Sdbgmnknfhdr enp RlXps Fphcr fiRlXps,
FphcAnll(+ 0•5- HDDD-
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