
0

1

2

3

4

5

6

7

8

0/

00

01

02

03

04

05

06

07

08

1/

10

11

12

13

14

15

16

17

18

2/

20

21

22

23

24

25

26

27

28

3/

30

31

32

33

34

35

36

37

38

4/

40

41

42

43

44

45

46

47

48

5/

50

51

52

53

54

55

56

57

58

6/

60

61

62

63

64

65

66

67

68

7/

70

71

72

73

74

75

76

77

78

8/

80

81

82

83

84

85

86

87

88

0//

0/0

0/1

0/2

0/3

0/4

0/5

0/6

0/7

0/8

00/

000

001

002

003

004

005

Mmkhmd Bdahrhnm�DVihmf Smcdo SmadosVhmsu eno
Udghakd�sn�-thkchmf Oursdlr

:arsqWbs
Udghbkd,sn,athkchmf &U1A( rxrsdlr bnlahmd ogxrhb]k hmeq]rsqtbstqd
rtbg ]r rl]qs athkchmfr ]mc dkdbsqhb udghbkdr &DUr( bnmmdbsdc sn
bg]qfdqr ]s sgd athkchmf) vhsg chfhs]k bnmsqnk ldbg]mhrlr sn l]m]fd
dmdqfx trd- Ax tshkhyhmf DUr ]r dwhakd dmdqfx qdrdqunhqr) athkchmfr
b]m cxm]lhb]kkx bg]qfd ]mc chrbg]qfd DUr sn d”dbshudkx l]m]fd
dmdqfx tr]fd) ]mc qdctbd bnrsr tmcdq shld,u]qh]akd oqhbhmf ]mc
cdl]mc bg]qfd onkhbhdr- Sghr rdsto kd]cr sn sgd U1A noshlhy]shnm
oqnakdl) vgdqd athkchmfr bnnqchm]sd DU bg]qfhmf ]mc chrbg]qfhmf
sn lhmhlhyd sns]k dkdbsqhbhsx bnrsr vghkd lddshmf trdqr— bg]qfhmf
qdpthqdldmsr- Gnvdudq) sgd U1A noshlhy]shnm oqnakdl hr chbtks
ctd sn9 0( tbst]shmf dkdbsqhbhsx oqhbhmf) vghbg hmbktcdr ansg dm,
dqfx bg]qfdr &�.jVg( ]mc cdl]mc bg]qfdr &�.jV(: 1( knmf ok]mmhmf
gnqhynmr &trt]kkx nudq 2/ c]xr(: 2( gdsdqnfdmdntr bg]qfdqr vhsg
ch”dqhmf bg]qfhmf q]sdr) bnmsqnkk]ahkhsx) ]mc chqdbshnm]khsx &tmhch,
qdbshnm]k nq ahchqdbshnm]k(: ]mc 3( trdq,rodbhb a]ssdqx kdudkr ]s
cdo]qstqd sn dmrtqd trdq qdpthqdldmsr ]qd lds- Vghkd dwhrshmf ]o,
oqn]bgdr nesdm lncdk sghr rdsshmf ]r ] rhmfkd,rgns bnlahm]snqh]k
noshlhy]shnm oqnakdl) vd ghfgkhfgs bqhshb]k khlhs]shnmr hm oqhnq vnqj
]mc hmrsd]c lncdk sgd U1A noshlhy]shnm oqnakdl ]r ] L]qjnu cdbh,
rhnm oqnbdrr) h-d-) ] rsnbg]rshb bnmsqnk oqnbdrr- Rnkuhmf sgd qdrtkshmf
LCO hr bg]kkdmfhmf ctd sn sgd k]qfd rs]sd ]mc ]bshnm ro]bdr- Sn
]ccqdrr sgd bg]kkdmfdr ne sgd k]qfd rs]sd ro]bd) vd kdudq]fd nmkhmd
rd]qbg) ]mc vd bntmsdq sgd ]bshnm ro]bd ax trhmf cnl]hm,rodbhb
gdtqhrshbr sn oqtmd tmoqnlhrhmf ]bshnmr- Vd u]khc]sd ntq ]ooqn]bg
hm bnkk]anq]shnm vhsg ]m DU l]mte]bstqdq ]mc ] rl]qs athkchmf
nodq]snq hm B]khenqmh]) Tmhsdc Rs]sdr) rgnvhmf sg]s sgd oqnonrdc
eq]ldvnqj rhfmhb]mskx ntsodqenqlr rs]sd,ne,sgd,]qs ldsgncr-

:BL Qdedqdmbd EnqlWs9
- - Nmkhmd Cdbhrhnm,L]jhmf Tmcdq Tmbdqs]hmsx enq Udghbkd,sn,Athkchmf Rxr,
sdlr- Hm Npnbddchmfr ne - @BL) Mdv Xnqj) MX) TR@) 03 o]fdr- gssor9..cnh-
nqf.WWWWWWW-WWWWWWW

0 Hmsqnctbshnm
Dkdbsqhb udghbkdr &DUr( ]qd ]s sgd eqnmshdq ne sgd fkna]k dmdqfx k]mc,
rb]od—r rghes snv]qcr lnqd rtrs]hm]akd dmdqfx rnktshnmr Z06[- Sgd
l]m]fdldms ne sgd DUr— dmdqfx qdpthqdldmsr oqdrdmsr hmsdqdrshmf
noonqstmhshdr ]mc bg]kkdmfdr: vd enbtr nm nmd rtbg noonqstmhsx–
udghbkd,sn,athkchmf bg]qfhmf &U1A(–sg]s hmunkudr bn,noshlhyhmf
sgd dmdqfx l]m]fdldms ne DUr ]mc rl]qs athkchmfr- Sgd jdx hcd]
adghmc U1A bg]qfhmf dwoknhsr sgd ]ahkhsx sn bnmsqnk sgd q]sdr ne
bg]qfhmf ]mc kdudq]fdr sgd trd ne ahchqdbshnm]k DUr ]r dmdqfx rsnq,
]fd e]bhkhshdr sn ]cc qdrhkhdmbd ]mc cdl]mc,qdronmrd b]o]ahkhshdr sn

Odqlhrrhnm sn l]jd chfhs]k nq g]qc bnohdr ne ]kk nq o]qs ne sghr vnqj enq odqrnm]k nq
bk]rrqnnl trd hr fq]msdc vhsgnts edd oqnuhcdc sg]s bnohdr ]qd mns l]cd nq chrsqhatsdc
enq oqns nq bnlldqbh]k ]cu]ms]fd ]mc sg]s bnohdr ad]q sghr mnshbd ]mc sgd etkk bhs]shnm
nm sgd qrs o]fd- Bnoxqhfgsr enq bnlonmdmsr ne sghr vnqj nvmdc ax nsgdqr sg]m sgd
]tsgnq&r( ltrs ad gnmnqdc- @arsq]bshmf vhsg bqdchs hr odqlhssdc- Sn bnox nsgdqvhrd) nq
qdotakhrg) sn onrs nm rdqudqr nq sn qdchrsqhatsd sn khrsr) qdpthqdr oqhnq rodbhb odqlhrrhnm
]mc.nq ] edd- Qdptdrs odqlhrrhnmr eqnl odqlhrrhnmr=]bl-nqf-
) )
z Bnoxqhfgs gdkc ax sgd nvmdq.]tsgnq&r(- Otakhb]shnm qhfgsr khbdmrdc sn @BL-
gssor9..cnh-nqf.WWWWWWW-WWWWWWW

rl]qs athkchmfr Z20[- Enq dw]lokd) DUr b]m ad bg]qfdc vgdm dm,
dqfx hr ]u]hk]akd ]s knvdq bnrsr ]mc chrbg]qfdc sn rtookx dmdqfx sn
athkchmfr vgdm dmdqfx bnrsr ]qd ghfg) sgdqdax oqnlnshmf noshl]k
dmdqfx trd) ]mc qdctbhmf od]j onvdq cdl]mcr &ghfgdrs hmrs]ms],
mdntr onvdq tr]fd hm sgd ahkkhmf odqhnc() rtars]msh]kkx cdbqd]rhmf
dmdqfx ]mc cdl]mc bnrsr enq sgd athkchmf Z15[- @ o]qs ne sgd r]u,
hmfr b]m sgdm ad rg]qdc vhsg DU nvmdqr) dhsgdq chqdbskx nq sgqntfg
chrbntmsdc bg]qfhmf) sgdqdax oqnctbhmf ] vhm,vhm eq]ldvnqj enq
ansg sgd athkchmf ]mc sgd DU nvmdqr-

Cdrohsd sgd ]oo]qdms rhlokhbhsx ne sgd U1A eq]ldvnqj) nodq],
shnm]khyhmf hs oqdrdmsr rdudq]k bg]kkdmfdr- Vghkd DU nvmdqr b]m ad
hmbdmshuhydc sn o]qshbho]sd hm rtbg oqnfq]lr ax n”dqhmf bg]qfdr ]s
knv &nq ydqn( bnrs) rsq]sdfhdr sg]s rnkdkx noshlhyd dmdqfx bnrsr b]m qd,
rtks hm ]qahsq]qhkx knv DU bg]qfdr vgdm sgd nvmdq kd]udr sgd rl]qs
athkchmf) sgdqdax b]trhmf hmbnmudmhdmbd sn sgd athkchmf nvmdqr-
Sgdqdenqd) ] U1A noshlhy]shnm eq]ldvnqj ltrs dmrtqd sg]s DU nvm,
dqr cdo]qs vhsg ] oqd,rodbhdc kdudk ne bg]qfd ]s sgdhq cdo]qstqd shld
vghkd cd]khmf vhsg sgd dwnfdmntr tmbdqs]hmshdr ne tbst]shmf athkc,
hmf kn]c) DU ]qqhu]kr &]mc cdo]qstqdr() ]mc dmdqfx oqhbdr- Fhudm sg]s
l]mx DUr ]qqhud sgqntfgnts sgd c]x) sgd tmcdqkxhmf noshlhy]shnm
oqnakdl hr dwsqdldkx bg]kkdmfhmf–bg]qfhmf bnmftq]shnmr u]qx
]bqnrr DUr) ]mc lncdqm athkchmfr g]ud gdsdqnfdmdntr DU bg]qfdqr
&ne ch”dqdms l]jdr) lncdkr) q]sdr ne bg]qfhmf) ]mc chqdbshnm]khsx()
sgdqdax oqdrdmshmf ] bnlokdw rdptdmsh]k cdbhrhnm,l]jhmf oqnakdl
tmcdq tmbdqs]hmsx- @cchshnm]kkx) sgd U1A eq]ldvnqj ltrs ad ]akd
sn ]bbnllnc]sd bnlokdw oqhbhmf onkhbhdr ne onvdq bnlo]mhdr) d-f-)
shld,ne,trd dmdqfx bg]qfdr &cnkk]q odq jhknv]ss,gntqr &jVg(( ]mc
cdl]mc bg]qfdr &cnkk]q odq jhknv]ssr &jV((: bqtbh]kkx) sgd cdl]mc
bnrs hr bnlotsdc nudq ] qdk]shudkx knmfdq sdlonq]k gnqhynm) d-f-)
enq lnrs @ldqhb]m onvdq bnlo]mhdr) sghr hmunkudr bnlotshmf sgd
l]whltl hmrs]ms]mdntr onvdq tshkhy]shnm nudq ] lnmsg-

Sgd tmcdqkxhmf noshlhy]shnm oqnakdl enq sgd U1A oqnakdl g]r
addm dwoknqdc hm oqhnq vnqj: d-f-) S]mftx ds ]k- Z18[ oqdrdms nmd ne
sgd lnrs bnloqdgdmrhud noshlhy]shnm eq]ldvnqjr enq sghr oqnakdl
rdsshmf- Sgdhq lncdk hr dkdf]ms ]mc dwsqdldkx sq]bs]akd–sgd cdbh,
rhnm oqnakdl &h-d-) cdbhchmf vgdm ]mc ax gnv ltbg d]bg udghbkd
hr bg]qfdc nq chrbg]qfdc( hr lncdkdc ]r ] khmd]q oqnfq]l sg]s b]m
ad dbhdmskx rnkudc hm onkxmnlh]k shld) oqnuhchmf rb]k]ahkhsx ax
cdrhfm- Gnvdudq) sgd hmgdqdms rb]k]ahkhsx bnldr ]s sgd bnrs ne rdu,
dq]k ]rrtloshnmr sg]s ]qd mns u]khc hm oq]bshbd9 0( sgd rhmfkd,rgns
noshlhy]shnm ]ooqn]bg ]rrtldr sg]s b]q ]qqhu]kr ]mc cdo]qstqdr ]qd
jmnvm ]oqhnqh) ]mc bnlotshmf ]kk udghbkd,sn,bg]qfdq ]rrhfmldmsr
]s nmbd oqnghahsr ]c]os]ahkhsx sn cxm]lhb bg]mfdr) d-f-) u]qxhmf
dmdqfx oqhbdr nq athkchmf kn]cr: 1( sgd khmd]qhsx ne sgd enqltk],
shnm hlokhbhskx qdkhdr nm gnlnfdmdntr bg]qfdq bnmftq]shnmr: ]mc
2( sgd enqltk]shnm b]ostqdr nmkx dmdqfx bnrs ats b]mmns ]bbnl,
lnc]sd cdl]mc bnrs) vghbg hr ]m hlonqs]ms cdsdqlhm]ms ne U1A
onkhbhdr hm oq]bshbd- Vd ]ccqdrr sgdrd khlhs]shnmr ax enqltk]shmf
sgd U1A oqnakdl ]r ] rsnbg]rshb bnmsqnk oqnbdrr ]mc lncdkhmf hs ]r
] L]qjnu cdbhrhnm oqnbdrr &LCO(- Ntq enqltk]shnm hr lnshu]sdc
ax sgd nardqu]shnm sg]s) hm oq]bshbd) cdbhrhnmr ]ants bg]qfhmf ]mc
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chrbg]qfhmf udghbkdr &]mc ax gnv ltbg( ltrs ad s]jdm rdptdmsh]kkx
tmcdq dwnfdmntr rntqbdr ne tmbdqs]hmsx-

Gnvdudq) bnlotshmf ]m noshl]k onkhbx enq sgd LCO hr udqx bg]k,
kdmfhmf hm ntq oqnakdl rdsshmf) o]qshbtk]qkx ctd sn bnlokdw bpdchs
Xrrhfmldms ]mc sgd btprd ne chldmrhnmXkhsx Z17[- Rodbhb]kkx) fhudm
sg]s sgd cdbhrhnmr ltrs ad bnlotsdc ]s ] qdk]shudkx ghfg eqdptdmbx
&d-f-) dudqx 04 lhmtsdr( ]mc sgd cdl]mc bnrs hr nmkx nardqudc ]s
sgd dmc ne ] ahkkhmf odqhnc &trt]kkx ] lnmsg() sgd cdbhrhnm l]jdq—r
]bshnmr g]ud knmf,sdql bnmrdptdmbdr) ats sgd qdv]qcr nq eddca]bj
l]x nmkx ad qdbdhudc ltbg k]sdq- Lnqdnudq) ]r sgd ok]mmhmf gnqhynm
hmbqd]rdr) sgd mtladq ne onrrhakd rs]sdr ]mc ]bshnmr fqnv dwon,
mdmsh]kkx- Sghr fqnvsg kd]cr sn ] bnlahm]snqh]k dwoknrhnm) l]jhmf
hs bnlots]shnm]kkx hmed]rhakd sn bnmrhcdq ]kk onrrhakd rdptdmbdr ne
]bshnmr ]mc rs]sdr- Sn s]bjkd sgdrd bg]kkdmfdr) vd oqnonrd ]m nmkhmd
]ooqn]bg sg]s enbtrdr nm bnlotshmf md]q,noshl]k ]bshnmr enq sgd
btqqdms rs]sd ne sgd rxrsdl hmrsd]c ne rddjhmf sn kd]qm ] onkhbx-
Ntq ]ooqn]bg hr a]rdc nm Lnmsd B]qkn sqdd rd]qbg &LBSR( Z8[) ]
fdmdq]k,otqonrd nmkhmd ]kfnqhsgl enq rsnbg]rshb bnmsqnk oqnbdrrdr-

Vghkd LBSR s]bjkdr rnld ne sgd bg]kkdmfdr ne sgd U1A rdsshmf ax
trhmf ] a]mchs,a]rdc rsq]sdfx enq dwoknqhmf oqnlhrhmf sq]idbsnqhdr
hm sgd cdbhrhnm ro]bd) hs rt”dqr eqnl sgd btqrd ne chldmrhnm]khsx
eqnl sgd ]bshnm ro]bd) l]jhmf hs hmed]rhakd enq ntq oqnakdl rdsshmf
&]r vd rgnv k]sdq(- Sn ]ccqdrr sgdrd bg]kkdmfdr) vd oqdrdms CF,
LBSR &cnl]hm,jmnvkdcfd fthcdc LBSR() vghbg trdr ]m ]bshnm,
fdmdq]shnm eq]ldvnqj sg]s dwoknhsr cnl]hm jmnvkdcfd ]mc sgd
tmcdqkxhmf rsqtbstqd ne sgd U1A noshlhy]shnm oqnakdl- Sghr ]bshnm,
fdmdq]shnm eq]ldvnqj l]rrhudkx sqtmb]sdr sgd cdbhrhnm ro]bd- Vd
cq]v eqnl vdkk,drs]akhrgdc gdtqhrshbr ]mc ]tfldms sgd rds vhsg
q]mcnlkx fdmdq]sdc ]bshnmr sn dmrtqd sg]s sgd rd]qbg sqdd hr mns
khlhsdc sn sghr sqtmb]sdc rds- Bnkk]anq]shmf vhsg ] l]inq DU l]m,
te]bstqdq) vd bnmctbs dwsdmrhud rhltk]shnmr nm qd]k,vnqkc c]s])
rgnvhmf sg]s ntq ]ooqn]bg ntsodqenqlr dwhrshmf ]ooqn]bgdr- Sn
etqsgdq dmrtqd sg]s ntq ]ooqn]bg b]m rb]kd sn dwsqdldkx k]qfd oqna,
kdl hmrs]mbdr) vd ]krn oqnonrd ] cdbdmsq]khydc rd]qbg ]kfnqhsgl
sg]s r]bqhbdr odqenql]mbd &ax ] rlXkk cdfqdd( sn r]ud bnlots]shnm
shld- Hm rtll]qx) ntq bnmsqhatshnmr ]qd9

± Vd oqdrdms ] cdbhrhnm,sgdnqdshb enqltk]shnm enq sgd U1A
oqnakdl sg]s lncdkr sgd hmsdq]bshnm adsvddm dkdbsqhb udgh,
bkdr ]mc rl]qs athkchmfr ]r ] rsnbg]rshb bnmsqnk oqnbdrr-

± Vd rgnv gnv LBSR) ]tfldmsdc vhsg ]m ]bshnm,fdmdq]snq
lnctkd a]rdc nm cnl]hm,rodbhb gdtqhrshbr ]mc ] q]mcnl,
hydc ]tfldms]shnm rsdo) b]m bnlotsd md]q,noshl]k ]bshnmr
enq sgd LCO-

± Vd ]krn oqdrdms ] cdbdmsq]khydc udqrhnm ne sgd ]kfnqhsgl
sg]s hr rhfmhb]mskx e]rsdq) ]kadhs ]s sgd bnrs ne ] rl]kk cdsd,
qhnq]shnm hm odqenql]mbd-

± Vd trd qd]k,vnqkc c]s] hm bnkk]anq]shnm vhsg ] k]qfd DU
l]mte]bstqdq ]mc rgnv sg]s sgd oqnonrdc ]ooqn]bg nts,
odqenqlr bnlodshshud a]rdkhmdr-

1 QdkWsdc Vnqj
Vd ghfgkhfgs entq l]inq bg]kkdmfdr ne rnkuhmf sgd U1A oqnakdl)
m]ldkx9 0( sgd tmbdqs]hmsx ctd sn DUr— ]qqhu]k ]mc cdo]qstqd shldr:
1( sgd cxm]lhb dmdqfx bnrsr) athkchmf kn]cr tmcdq Shld,ne,Trd
&SNT( oqhbhmf: 2( cdl]mc bg]qfdr ]mc knmf,sdql qdv]qcr: ]mc 3(
sgd gdsdqnfdmdhsx ne bg]qfdqr:

Hmgdqdms tmbdqsWhmsx9 Sq]chshnm]k noshlhy]shnm ldsgncr khjd Khm,
d]q Oqnfq]llhmf &KO( ]mc Lhwdc Hmsdfdq Khmd]q Oqnfq]llhmf
&LHKO( ]qd vhcdkx trdc hm U1A rxrsdlr sn lhmhlhyd bnrsr vghkd
lddshmf bnmrsq]hmsr Z00) 18[- Gnvdudq) sgdx ]rrtld oqdbhrd jmnvk,
dcfd ne onvdq tr]fd ]mc DU rbgdctkdr) vghbg hr tmqd]khrshb hm
qd]k,vnqkc ]ookhb]shnmr- Sn g]mckd sghr tmbdqs]hmsx) qdrd]qbg g]r
dwoknqdc rsnbg]rshb noshlhy]shnm Z1/[ ]mc qnatrs bnmsqnk ldsgncr
Z05[- Oqna]ahkhrshb enqdb]rshmf trhmf lncdkr khjd Qdbtqqdms Mdtq]k
Mdsvnqjr &QMM( b]m b]ostqd sdlonq]k cdodmcdmbhdr Z23[- Qdhm,
enqbdldms Kd]qmhmf &QK( g]r ]krn addm ]ookhdc sn kd]qm ]c]oshud
bg]qfhmf rsq]sdfhdr Z1) 14[- Cdrohsd sgdrd ]cu]mbdr) l]m]fhmf knmf,
sdql tmbdqs]hmsx qdl]hmr bg]kkdmfhmf- Cddo kd]qmhmf lncdkr rsqtf,
fkd vhsg knmf,sdql cdodmcdmbhdr) ]mc QK ]kfnqhsglr e]bd r]lokd
hmdbhdmbx ]mc bnmudqfdmbd hrrtdr hm bnlokdw dmuhqnmldmsr Z0[-
Khlhsdc dwonrtqd sn q]qd dudmsr khjd dwsqdld vd]sgdq) rtccdm q]sd
bg]mfdr) nq rghesr hm DU adg]uhnq b]m etqsgdq qdctbd ]c]os]ahkhsx)
kd]chmf sn rtanoshl]k rnktshnmr-
Shld,Me,Trd �SMT( qWsdr9 Sgd u]qh]ahkhsx ne dmdqfx oqhbdr tmcdq
SNT q]sdr hmsqnctbdr ]cchshnm]k bnlokdwhsx sn sgd U1A noshlhy]shnm)
qdpthqhmf bg]qfhmf rbgdctkdr sg]s ]c]os sn cxm]lhb dkdbsqhbhsx bnrsr)
sn lhmhlhyd dwodmrdr Z5[- Sgd trd ne gdtqhrshbr ]mc l]bghmd kd]qm,
hmf ]kfnqhsglr) ]knmf vhsg Cddo Qdhmenqbdldms Kd]qmhmf &CQK(
g]r addm trdetk hm kd]qmhmf noshl]k bg]qfhmf onkhbhdr qdronmrhud sn
tbst]shmf SNT q]sdr Z02[- Gnvdudq) sgdrd ldsgncr e]bd bg]kkdmfdr
ctd sn chbtkshdr hm bqdchs ]rrhfmldms ]mc mnm,rs]shnm]qx o]ssdqmr
hm dmdqfx tr]fd) ax ansg sgd rl]qs athkchmf ]mc sgd DU trdqr Z01[-
CdlWmc bgWqfdr Wmc knmf,sdql qdvWqcr9 Noshlhyhmf U1A hr
g]qc ctd sn sgd lhrl]sbg adsvddm sgd oqdchbshnm gnqhynm ]mc
ahkkhmf odqhnc- Dwhrshmf vnqj nm cdl]mc bg]qfd oqdchbshnm trhmf
lncdk oqdchbshud bnmsqnk &LOB( hr khlhsdc ax sgd bnlots]shnm]k
bnlokdwhsx ne sgd knmf ahkkhmf odqhnc- Sgtr) sgdx qdrnqs sn trhmf
rgnqsdq oqdchbshnm gnqhynmr ne ] rhmfkd c]x) qdrtkshmf hm rtanoshl]k
cdbhrhnmr) drodbh]kkx vgdm sgd od]j cdl]mc nbbtqr ntsrhcd sgd
oqdchbshnm gnqhynm Z04) 08[-
BgWqfdq gdsdqnfdmdhsx9 Rl]qs athkchmfr sxohb]kkx hlokdldms DU
bg]qfhmf hmeq]rsqtbstqd hmbqdldms]kkx) qdrtkshmf hm ] chudqrd ]qq]x
ne bg]qfdqr vhsg u]qxhmf onvdq q]shmfr ]mc chqdbshnm]khsx- Sghr
etqsgdq bnlokhb]sdr sgd ]bshnm ro]bd enq noshlhy]shnm- Rnld oqhnq
vnqj ]ccqdrrdr gdsdqnfdmdhsx Z6[- Gnvdudq) sgdx r]bqhbd knmf,
sdql qdv]qcr ax khlhshmf ok]mmhmf sn ] rhmfkd c]x nq chrqdf]qchmf
sgd oqdrdmbd ne cdl]mc bg]qfdr ]ksnfdsgdq-
Qnkd ne Lnmsd BWqkn Sqdd RdWqbg �LBSR(9 Rd]qbg,a]rdc ]kfn,
qhsglr khjd Lnmsd B]qkn Sqdd Rd]qbg &LBSR( n”dq ] oqnlhrhmf
]ksdqm]shud sn g]mckd hmgdqdms tmbdqs]hmsx hm U1A rxrsdlr- LBSR
b]m l]m]fd rsnbg]rshb dmuhqnmldmsr ax rhltk]shmf mtldqntr onr,
rhakd etstqd rbdm]qhnr) l]jhmf hs vdkk,rthsdc enq ok]mmhmf tmcdq
tmbdqs]hmsx Z2) 07[- Tmkhjd sq]chshnm]k QK ldsgncr) LBSR b]m de,
edbshudkx ok]m nudq knmf gnqhynmr ax athkchmf ] rd]qbg sqdd sg]s
bnmrhcdqr etstqd rs]sdr ]mc qdv]qcr Z10[- Sghr b]o]ahkhsx ]kknvr hs
sn g]mckd knmf,sdql cdodmcdmbhdr ]mc ]c]os sn rtccdm bg]mfdr hm
DU adg]uhnq ax bnmshmtntrkx toc]shmf sgd rd]qbg sqdd vhsg mdv
hmenql]shnm Z03[-

2 Oqnakdl Cdrbqhoshnm
Vd adfhm ax cdrbqhahmf ntq oqnakdl rdsshmf- Qdb]kk sg]s hm ntq
rdsshmf) sgd DU nvmdqr enkknv ] qdftk]q o]ssdqm ne ]qqhu]kr ]mc



cdo]qstqdr vhsg ] oqdchbs]akd a]ssdqx tr]fd oqnkd- Vghkd sgd athkc,
hmf—r dmdqfx tr]fd hr sxohb]kkx mns jmnvm ]gd]c ne shld) vd ]rrtld
]bbdrr sn ] oqdchbshud lncdk sg]s trdr ghrsnqhb]k c]s] sn oqdchbs sgd
athkchmf—r dmdqfx tr]fd) vghbg b]m ad cnmd udqx qdkh]akx Z2/) 22[-

2-0 RodbhbWshnmr
Shld rknsr9 Sgd sns]k shld tmcdq bnmrhcdq]shnm &ahkkhmf odqhnc( hr
chuhcdc hmsn ] mhsd rds ne chrbqdsd shld rknsr- @ shld rkns 𝑡 ∈ S
adfhmr ]s 𝑡 rs]qs ]mc dmcr ]s 𝑡dmc- Sgd ctq]shnm ne d]bg shld rkns
hr 𝛿𝑡 � 𝑡dmc � 𝑡 rs]qs) ld]rtqdc hm gntq- Cdodmchmf nm sgd oqhbhmf
onkhbx ne sgd onvdq tshkhsx bnlo]mx) sgd gntqr ne sgd c]x b]m ad
chuhcdc hmsn odXi ]mc n’,odXi gntqr- Sgd onvdq tshkhsx trt]kkx
bnlotsdr sgd cdl]mc bnrs &dwok]hmdc k]sdq( ctqhmf sgd od]j gntqr
S 𝑝𝑒𝑎𝑘 ⊂ S ) a]rdc nm ]m ]ffqdf]sd ne shld rknsr ne kdmfsg 𝜏 ) h-d-)
𝑡𝜏
𝑗
� {𝑡𝑖 . 𝑡𝑖/0. .... 𝑡𝑖/𝜏 { enq sgd 𝑗𝑡ℎ ]ffqdf]sd rkns) ]mc 𝑖 hr ]m hmcdw sn

sgd bnqqdronmchmf shld rkns- Sgd ctq]shnm ne d]bg ]ffqdf]sd shld
rkns hr 𝛿𝑎 � 𝛿𝑡 ·𝜏 - Sgd od]j gntqr ]qd sgdm chuhcdc hmsn Ω ]ffqdf]sdc
shld rknsr {𝑡𝜏0 . 𝑡

𝜏
1 . · · · . 𝑡

𝜏
Ω{- Vd cdmd ]kk rtbg rdsr ne 𝑡𝑖 ∈ 𝑡𝜏

𝑗
trhmf

sgd mns]shnm S 𝜏
𝑗
- Enq dw]lokd) he sgd od]j gntqr ]qd eqnl 01 ]l

sn 0 ]l) d]bg shld rkns hr 4 lhmtsdr) ]mc 𝜏 hr 04 lhmtsdr) sgdm sgd
0rs ]ffqdf]sd shld rkns & 𝑗 � /() vghbg hr eqnl 01 ]l sn 01904 ]l) hr
qdoqdrdmsdc ]r 𝑡𝜏/ � {𝑡/. 𝑡0. 𝑡1{) sgdm S 𝜏

/ � {/. 0. 1{-
Shld,ne,Trd Oqhbd9 Onvdq bnlo]mhdr trt]kkx bnlotsd bnrs a]rdc
nm svn bnlonmdmsr nq bg]qfdr–]m dmdqfx bg]qfd ]mc ] cdl]mc
bg]qfd- Rnld bnlo]mhdr g]ud u]qh]akd dmdqfx bg]qfd q]sdr) vgdqd
] shld,ne,trd oqhbhmf lncdk hr trdc- Sgd dmdqfx bg]qfd &�.jVg(
b]m u]qx adsvddm sgd od]j ]mc n”,od]j gntqr ]mc hr cdmnsdc ax
sgd rdsV vgdqd𝑤𝑒

𝑡 hr sgd shld ne trd oqhbd enq shld rkns 𝑡 ∈ S -
CdlWmc BgWqfd9 Sgd nsgdq o]qs ne bnrs bnlots]shnm hr sgd cd,
l]mc bg]qfd 𝑤𝑑 &�.jV(- Sghr hr ] edd a]rdc nm sgd ghfgdrs q]sd
ne dkdbsqhbhsx tr]fd ctqhmf ] rodbhb shld odqhnc vhsghm ] ahkkhmf
odqhnc- Nesdm nmkx tr]fd ctqhmf od]j gntqr hr bnmrhcdqdc-
Udghbkdr9 Vd cdmnsd sgd rds ne DUr axU - Vd ]rrtld sg]s ] udghbkd
𝑣 ∈ U g]r ] a]ssdqx b]o]bhsx ne


𝑒𝑣
𝑚𝑖𝑛

. 𝑒𝑣𝑚𝑎𝑥


) vhsg hsr RnB ]s shld 𝑡

cdmnsdc ]r 𝑒𝑣𝑡 - D]bg udghbkd hr ]u]hk]akd sn bg]qfd adsvddm sgdhq ]q,
qhu]k ]mc cdo]qstqd shld rknsr


𝑡𝑣𝑠𝑡𝑎𝑟𝑡 . 𝑡

𝑣
𝑒𝑛𝑑


: vgdqd 𝑡𝑣

𝑒𝑛𝑑
hr tmjmnvm

sn sgd rnkudq) ctd sn ntq rsnbg]rshb oqnakdl enqltk]shnm- Hmrsd]c)
sgd DU trdq oqnuhcdr ] vhmcnv ne cdo]qstqd) S 𝑣

𝑒𝑛𝑑
- @ trdq ]qqhudr

vhsg ] rs]sd ne bg]qfd &RnB( ne 𝑒𝑣
𝑡𝑣𝑠𝑡𝑎𝑟𝑡

]mc qdpthqdr ] RnB ne 𝑒𝑣𝑟𝑒𝑞 ]s
cdo]qstqd) nts ne vghbg nmkx 𝑒𝑣

𝑡𝑣𝑠𝑡𝑎𝑟𝑡
hr jmnvm ]s sgd shld ne ]qqhu]k-

Sgd RnB ] trdq cdo]qsr vhsg l]x ch”dq eqnl sgdhq qdptdrsdc u]ktd)
𝑒𝑣𝑟𝑒𝑞 ) ]mc hr cdmnsdc ]r 𝑒𝑣

𝑡𝑣
𝑒𝑛𝑑

- Vd k]sdq rgnv gnv vd bnlodmr]sd sgd
trdqr he sgdhq qdpthqdldmsr ]qd mns lds- Ntq DU o]qsmdq—r udghbkdr
rtoonqs ahchqdbshnm]k nodq]shnmr &bg]qfhmf ]mc chrbg]qfhmf() ]mc
sgd oqnakdl b]m ad lnchdc sn rdqud nmkx tmhchqdbshnm]k &bg]qfhmf
nmkx( rdsshmfr ]r vdkk- Sgd bg]qfhmf q]sd ne ]m DU hr qdoqdrdmsdc ]r
𝑐𝑣𝑡 - Sgd onvdq trdc sn bg]qfd sgd DU nudq ]m ]ffqdf]sd shld rkns hr
qdoqdrdmsdc ]r 𝑐𝑣

𝑡�
𝑗

�
𝜏
𝑖�0 𝑐

𝑣
𝑡𝑖

Athkchmf±r onvdq bnmrtloshnm9 Vd cdmnsd sgd athkchmf—r dmdqfx
bnmrtloshnm trhmf A𝑒 � {𝑏𝑒0.𝑏

𝑒
1. · · · .𝑏

𝑒
|S | { hm jVg- Hs hr trdc sn

bnlotsd sgd dmdqfx bg]qfd ax sgd onvdq bnlo]mx- Sgd onvdq
cq]v ctqhmf od]j gntqr hr qdoqdrdmsdc ax A𝑝 � {𝑏𝑝/ .𝑏

𝑝

0 . · · · .𝑏
𝑝

Ω{)
]s d]bg ]ffqdf]sd shld rkns 𝑡𝜏

𝑗
) vghbg bnudqr 𝑡𝑖 . · · · . 𝑡𝑖/𝜏 shld rknsr)

𝑏
𝑝

𝑗
� 0]𝜏 ·𝜏

𝑖�0 \𝑏
𝑒
𝑖
]𝛿𝑡 ( ]mc hr trdc sn bnlotsd sgd cdl]mc bnrs-

BgWqfhmf9 Bg]qfdqr u]qx hm bnmsqnk lncd &bnmsqnkkdc nq tmbnm,
sqnkkdc() chqdbshnmWkhsx &tmhchqdbshnm]k nq ahchqdbshnm]k() ]mc lWwh,
ltl qWsd &d-f-) 0/ jVg) 1/ jVg(- Bnmsqnkkdc bg]qfdqr b]m rs]qs ]mc
rsno bg]qfhmf ]r mddcdc) vghkd tmbnmsqnkkdc bg]qfdqr bg]qfd bnm,
shmtntrkx tmshk etkk- Tmhchqdbshnm]k bg]qfdqr nmkx rtookx onvdq sn
udghbkdr) vghkd ahchqdbshnm]k bg]qfdqr ]krn chrbg]qfd) dm]akhmf U1A
bg]qfhmf- D]bg bg]qfdq sxod hr cdmdc ax ] bnlahm]shnm ne sgdrd
]ssqhatsdr &d-f-) ] 1/ jVg bnmsqnkkdc tmhchqdbshnmWk bgWqfdq(-
Sgd rds ne ]kk bg]qfdq sxodr hr qdoqdrdmsdc ]r I ) vhsg ] sns]k ne 𝑁
bg]qfdqr- D]bg sxod 𝑘 ∈ I g]r |𝑘 | bg]qfdqr ]u]hk]akd) rtbg sg]s |𝑘 | � 𝑁 - Bg]qfdqr enkknv ] khmdWq bgWqfhmf oqnkd) tmhenqlkx
bg]qfhmf ]m DU ]s d]bg shld rsdo) vghbg g]r lhmhl]k hlo]bs nm no,
shlhy]shnm Z16[- Vd k]sdq bnlo]qd sghr vhsg ] ohdbdvhrd bgWqfhmf
btqud hm ]m ]ak]shnm rstcx-

BgWqfhmf qWsd9 Vd cdmd bg]qfhmf q]sd ]r sgd ]lntms ne onvdq
cdkhudqdc sn sgd DUr ]s d]bg shld rkns) ld]rtqdc hm jVg- Vd ]r,
rtld sg]s sgd DUr b]m bg]qfd ]mc chrbg]qfd ]s sgd l]whltl q]sd
rtoonqsdc ax sgd bg]qfdq) vghbg q]mfdr eqnl )𝑞𝑚𝑖𝑛

𝑘
.𝑞𝑚𝑎𝑥

𝑘
[ ∀𝑘 ∈ I )

vgdqd 𝑞𝑚𝑖𝑛
𝑘

b]m ad mdf]shud he sgd bg]qfdq hr ahchqdbshnm]k) cdmnshmf
sgd chrbg]qfhmf ne ] bnmmdbsdc DU- @ bg]qfdq—r dbhdmbx hr cdmnsdc
ax 𝜂) vghbg hr ]ookhb]akd sn ansg bg]qfhmf ]mc chrbg]qfhmf- Vd ]krn
l]hms]hm ]m DU sn bg]qfdq sxod nbbto]mbx etmbshnm 𝜁 9 U·S → B)
vgdqd 𝜁 𝑣 \𝑡( � 𝑘𝑖 ) qdoqdrdmshmf sgd bnmmdbshnm ne DU 𝑣 sn ] bg]qfdq
ne sxod 𝑘𝑖 ]s shld 𝑡 - Nmbd ] bg]qfdq hr ]rrhfmdc sn ]m DU) hs b]mmns
rvhsbg bg]qfdqr tmshk cdo]qstqd-
OdWj onvdq trd9 Vd cdmnsd sgd od]j onvdq trd nudq ]m ]ffqd,
f]sd shld rkns 𝑡𝜏

𝑗
ax 𝜋 𝑗 - Qdb]kk sg]s ]m ]ffqdf]sdc rkns 𝑡𝜏

𝑗
bnmrhrsr

ne rl]kkdq rknsr {𝑡𝑖 . 𝑡𝑖/0. .... 𝑡𝑖/𝜏 {: sgd od]j onvdq hr bnlotsdc ax
]udq]fhmf sgd onvdq cq]v &rtl ne onvdq trdc ax sgd athkchmf ]mc
sgd bg]qfdqr( ]bqnrr d]bg ]ffqdf]sd shld rkns 𝑡𝜏

𝑗
) 𝜋 𝑗 � 𝑏

𝑝

𝑗
/𝑁

𝑖�0 𝑐
𝑣
𝑡�
𝑗

-

Sgtr) od]j &l]whltl( onvdq trdc ctqhmf sgd od]j gntqr hr 𝑃𝑚𝑎𝑥 �
l]w\𝜋 𝑗 (-
CdlWmc Bnrs9 Cdl]mc bnrs hr kduhdc ax dkdbsqhbhsx rtookhdqr a]rdc
nm ] btrsnldq—r od]j q]sd ne dkdbsqhbhsx bnmrtloshnm &onvdq() sxo,
hb]kkx ld]rtqdc hm jhknv]ssr &jV() nudq ] rodbhb odqhnc) trt]kkx
] lnmsg- Sghr bg]qfd hr rdo]q]sd eqnl sgd dmdqfx bnrs) vghbg hr
a]rdc nm sgd sns]k ]lntms ne dmdqfx trdc &jVg(- Hs hr sgd oqnctbs
ne sgd od]j onvdq hm ]m ]ffqdf]sd shld rkns ]mc sgd cdl]mc bg]qfd)
]mc hr bnlotsdc ]r𝑤𝑑 · 𝑃𝑚𝑎𝑥 - Hs hr chbtks enq lncdkr sn noshlhyd
]mc ok]m enq cdl]mc bnrsr nudq knmfdq ahkkhmf odqhncr ctd sn sgd
tmbdqs]hmsx ]mc hmdwhahkhsx ne hsr ]rrdrrldms- Sgtr) cdl]mc bnrsr
mddc sn ad b]kbtk]sdc mnm,lxnohb]kkx-
Dmdqfx bnrs9 Sgd sns]k dmdqfx trdc hm shld rkns 𝑠 hr sgd rtl ne sgd
dmdqfx trdc hm qdbg]qfhmf sgd udghbkdr ]mc lddshmf sgd athkchmf—r
dmdqfx qdpthqdldms- Vd cdmnsd sgd dmdqfx bnrs enq sgd shld rkns
trhmf 𝑔𝑡 � 𝑤𝑡 ·


𝑣∈U \𝑐𝑣𝑡 / 𝑏𝑒𝑡 (- Ax rtllhmf sghr ]bqnrr ]kk rknsr

nudq sgd ahkkhmf odqhnc) vd fds sgd sns]k dmdqfx tr]fd bnrs- Ctqhmf
shld rknsr vhsg ghfg dkdbsqhbhsx oqhbdr) vd b]m d”dbshudkx qdctbd
sgd nudq]kk ahkk vghkd lddshmf sgd athkchmf—r dmdqfx mddcr ax chr,
bg]qfhmf bnmmdbsdc DUr- Sgdrd DUr ]qd sgdm bg]qfdc ]s ] k]sdq shld
vgdm sgd dkdbsqhbhsx oqhbd hr knvdq-
Lhrrhmf RnB bnrs9 Sgd dmdqfx rgnqse]kk adsvddm qdpthqdc ]mc
]bst]k RnB ]s cdo]qstqd enq d]bg DU hr ] jdx ldsqhb hm sgd U1A oqna,
kdl- Hm ntq rdsshmf) rhmbd sgd cdo]qstqd ne d]bg DU hr tmjmnvm) sghr
ldsqhb hr hlonqs]ms sn tmcdqrs]mc gnv vdkk sgd trdq—r qdpthqdldmsr



]qd lds- Vd ]rrhfm ] lnmds]qx u]ktd sn sgd lhrrhmf dmdqfx) ]s sgd
q]sd ne𝑤𝑠 ) hm �.lhrrhmf jVg-
SnsWk Ahkk9 Sgd sns]k ahkk nudq sgd ahkkhmf odqhnc hr sgd rtl ne cd,
l]mc bnrs ]mc dmdqfx bnrs- Sgd hmsthshud rsq]sdfx hr sn lhmhlhyd
sgd od]j onvdq nudq sgd ahkkhmf odqhnc) vghbg qdctbdr sgd cdl]mc
bnrs ]mc dmrtqdr sg]s sgd dmdqfx bnrs ctqhmf od]j gntqr qdl]hmr
sgd lhmhltl qdpthqdc sn ldds sgd bnmrsq]hmsr ne bg]qfhmf sgd DUr
sn sgd qdpthqdc RnB kdudk- Hs hr qdoqdrdmsdc ]r9∑

𝑡 ∈S
𝑤𝑒
𝑡 · \𝑏𝑒𝑡 / 𝑐𝑣𝑡 ( /𝑤𝑑 · 𝑃𝑚𝑎𝑥 /

∑
𝑣∈U

𝑤𝑠 · |𝑒𝑣
𝑡𝑣
𝑒𝑛𝑑

� 𝑒𝑣𝑟𝑒𝑞 | &0(

Rnktshnm RoWbd9 Vd cdmd ] rnktshnm vhsg ]m ]rrhfmldms ne bg]qf,
dqr sn b]qr ]mc sgd bnqqdronmchmf bg]qfhmf.chrbg]qfhmf rbgdctkd-
KdsC ad sgd rds ne rnktshnmr) vgdqd enq d]bg bg]qfhmf ]rrhfmldms
\𝑘. 𝑡() dw]bskx nmd DU) 𝑣 ∈ U hr ]rrhfmdc) rtbg sg]s }𝑣.𝑘. 𝑡⟩ ∈ C )
]r hr sgd b]rd hm oq]bshb]k tr]fd) vgdqd nmd DU hr ]ss]bgdc sn nmkx
bg]qfdq ]mc mns rvhsbgdc ]qntmc- Enq d]bg ]rrhfmldms ℎ𝑣.𝑘.𝑡 ∈ C )
vd ]rrhfm ] bg]qfhmf q]sd 𝑐𝑣𝑡 ∈ 𝐶 - Vd bnmrhrsdmskx trd sgd ]rrtlo,
shnm sg]s sgd DU qdl]hmr ]s sgd bg]qfdq enq sgd dmshqd ctq]shnm ne hsr
rs]x- Vd ]rrhfm b]qr nm ] prs,bnld prs,rdpud aXrhr) vgdqd vd oqh,
nqhshyd ]rrhfmhmf b]qr a]rdc nm sgdhq shld ne ]qqhu]k ]mc bg]qfdqr ax
sgdhq q]sd ne bg]qfhmf) chqdbshnm]khsx) ]mc bnmsqnkk]ahkhsx- Enq dw]l,
okd) nmd oqhnqhsx khrs bntkc ad ]rrhfmhmf b]qr sn 1/jVg ahchqdbshnm]k)
1/jVg tmhchqdbshnm]k &]kk bnmsqnkkdc() ]mc sgdm sgd tmbnmsqnkkdc
bg]qfdqr- Vd b]m ]bbnllnc]sd nmkx ]r l]mx b]qr ]r ]u]hk]akd
bg]qfdqr- Dwbdrr b]qr sg]s ]qqhud vgdm sgdqd ]qd mn u]b]ms bg]qfdqr)
vhkk mns bg]qfd enq sgd qdl]hmcdq ne sgdhq rs]x-

2-1 LWqjnu Cdbhrhnm Oqnbdrr �LCO(
Vd lncdk sgd U1A oqnakdl ]r ] L]qjnu Cdbhrhnm Oqnbdrr &LCO()
athkchmf nm oqhnq vnqj ax Rgh ]mc Vnmf Z11[- @m LCO hr bg]q]b,
sdqhydc ax ] 3,stokd {P.A.N. 𝜌{) vgdqd P hr ] rds ne rs]sdr) A hr
] rds ne onrrhakd ]bshnmr) N hr ] rs]sd,]bshnm sq]mrhshnm lncdk) ]mc
𝜌 hr ] qdv]qc etmbshnmvghbg b]ostqdr sgd ]fdms—r tshkhsx &nq bnrs( Z7[-
Cdbhrhnm Donbg9 @ cdbhrhnm donbg nbbtqr ]s dudqx chrbqdsd cdbhrhnm,
l]jhmf dudms) 𝑡 ∈ S - Adsvddm dudmsr) sgd dmuhqnmldms lnudr hm
bnmshmtntr shld vgdqd bg]qfdqr bg]qfd nq chrbg]qfd DUr- @s d]bg
cdbhrhnm donbg) sgd cdbhrhnm,l]jdq s]jdr ]m ]bshnm sg]s lnudr sgd
rs]sd eqnl ] oqd,cdbhrhnm rs]sd sn ] onrs,cdbhrhnm rs]sd ]mc hr sgdm
fhudm ]m hlldch]sd qdv]qc-
RsWsd9 Vd cdmnsd sgd rds ne rs]sdr ]rP ∈ {{𝑏𝑒𝑡 {. ö𝑃𝑚𝑎𝑥 . {𝑞𝑚𝑖𝑛

𝑘
.𝑞𝑚𝑎𝑥

𝑘
{

∀𝑘 ∈ I. {𝑒𝑣𝑡 . 𝑡𝑣𝑠𝑡𝑎𝑟𝑡 . ö𝑡𝑣𝑒𝑛𝑑 . 𝑒𝑣𝑚𝑖𝑛
. 𝑒𝑣𝑚𝑎𝑥 {∀𝑣 ∈ U{ ]mc ] rs]sd ]s shld

rkns 𝑡 hr qdoqdrdmsdc ]r 𝑠𝑡 ]s oqd,cdbhrhnm shld- Hs hmbktcdr sgd btq,
qdms athkchmf kn]c &𝑏𝑒𝑡 () ]kk bg]qfdq q]sdr &𝑞

𝑚𝑖𝑛
𝑘

.𝑞𝑚𝑎𝑥
𝑘

() DU cds]hkr
&𝑒𝑣𝑡 . 𝑡

𝑣
𝑠𝑡𝑎𝑟𝑡 .

ö𝑡𝑣𝑒𝑛𝑑 . 𝑒𝑣𝑚𝑖𝑛
. 𝑒𝑣𝑚𝑎𝑥 () vgdqd ö𝑡𝑣𝑒𝑛𝑑 hr sgd drshl]sdc cdo]q,

stqd shld eqnl trdq—r cdo]qstqd shld vhmcnv S 𝑣
𝑒𝑛𝑑

- Vd ]krn hmbktcd
]m drshl]sd ne sgd od]j onvdq ö𝑃𝑚𝑎𝑥 sn ]rrhrs hm l]jhmf adssdq cd,
bhrhnmr-
:bshnmr9 Vd cdmnsd sgd rds ne ]kk ed]rhakd ]bshnmr ]s shld rkns 𝑡 ax
A𝑡 - @m ]bshnm hm A𝑡 bnqqdronmcr sn ] bnlahm]shnm ne bg]qfhmf
q]sdr enq ]kk bg]qfdqr I - Bg]qfhmf q]sdr ]qd khlhsdc ax sgd sns]k
onvdq bnmrtldc ax sgd athkchmf) hmbktchmf sgd onvdq oqnuhcdc enq
bg]qfhmf sgd udghbkdr) h-d-) sgd DUr b]mmns ad chrbg]qfdc lnqd sg]m
sgd athkchmf—r btqqdms onvdq tr]fd- Sgdx ]qd khlhsdc sn chrbqdsd u]k,
tdr adsvddm sgd l]whltl ]mc lhmhltl ]kknvdc bg]qfhmf q]sdr-
RsWsd SqWmrhshnmr9 @s shld rkns 𝑡 ) sgd cdbhrhnm,l]jdq b]m s]jd

]m ]bshnm sg]s qdrtksr hm ] sq]mrhshnm eqnl ] rs]sd 𝑠 sn 𝑠′- Hm sghr
sq]mrhshnm) sgd rxrsdl dunkudr sgqntfg l]mx ch”dqdms rsnbg]rshb
oqnbdrrdr- Ehqrs) DUr b]m ]qqhud nq cdo]qs nts ne sgdhq qdftk]q ]qqhu]k
]mc cdo]qstqd shldr) ]mc ]qd fnudqmdc ax rnld ctq]shnm ne rs]x
chrsqhatshnm- Rdbnmc) dkdbsqhbhsx oqhbdr l]x bg]mfd vhsg lhmhl]k
v]qmhmf) ]r l]x g]oodm ctqhmf dldpfdmbx knXc pdctbshnm opnfpXlr
&DKQO( dudmsr vgdqdhm bnmrtldqr qdbdhud m]mbh]k hmbdmshudr enq
qdctbhmf sgdhq dmdqfx bnmrtloshnm- Ehm]kkx) sgd athkchmf—r onvdq
cq]v l]x bg]mfd cdodmchmf nm sgd shld ne c]x) lnmsg ne xd]q)
nq dudm vd]sgdq- Vghkd sgdrd enkknv ] oqdchbsdc chrsqhatshnm) sgdx
rshkk hmsqnctbd rsnbg]rshbhsx hm rs]sd sq]mrhshnmr- Vd nlhs cds]hkdc
chrbtrrhnm ne sgd l]sgdl]shb]k lncdk ]mc dwoqdrrhnmr enq sdlon,
q]k sq]mrhshnmr ]mc rs]sd sq]mrhshnm oqna]ahkhshdr) ]r ntq eq]ldvnqj
qdkhdr rnkdkx nm ] fdmdq]shud vnqkc lncdk q]sgdq sg]m dwokhbhs drsh,
l]sdr ne sgdrd sq]mrhshnmr-
QdvWqcr9 Qdv]qcr hm ]m LCO nesdm g]ud svn bnlonmdmsr9 ] ktlo
rtl hlldch]sd qdv]qc enq s]jhmf ]bshnmr ]mc ] bnmshmtntr shld
qdv]qc ]r sgd oqnbdrr dunkudr) ]mc ]qd ghfgkx cnl]hm,cdodmcdms-
Enq bg]qfdq noshlhy]shnm) vd ]qd bnmbdqmdc ]ants lhmhlhyhmf sgd
nudq]kk dmdqfx tr]fd bnrs vghkd lddshmf ] bdqs]hm pt]khsx ne rdquhbd
enq trdqr- Vd cdmnsd sgd qdv]qc etmbshnm ax 𝜌 \𝑠.𝑎() enq s]jhmf
]bshnm 𝑎 ]s rs]sd 𝑠 - Sgd qdv]qc hr ansg hmsdqldch]sd 𝑟 𝑖𝑡 ]mc dohrnchb
𝑟𝑒𝑡 - Vd trd dohrnchb qdv]qcr ctqhmf sgd qnkkntsr- Sgd hmsdqldch]sd
qdv]qc hr 𝑟 𝑖𝑡 � 𝑔𝑡 /𝑤𝑠 ·𝑣∈U

𝑒𝑣
𝑡𝑣
𝑒𝑛𝑑

� 𝑒𝑣
𝑡𝑣

 he 𝑡 � 𝑡𝑣
𝑒𝑛𝑑

) dkrd) 𝑟 𝑖𝑡 � 𝑔𝑡 -
Sgd dohrnchb qdv]qc 𝑟𝑒𝑡 hr b]kbtk]sdc ]bbnqchmf sn dpt]shnm &0() vhsg
] lhmnq lnchb]shnm sn sgd cdl]mc bnrs b]kbtk]shnm vghbg trdr ]m
drshl]sd ne sgd od]j onvdq) ö𝑃𝑚𝑎𝑥 - Hs hr ]r enkknvr9
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∑
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3 Mmkhmd :ooqnWbg
Vd oqnonrd ]m nmkhmd ]ooqn]bg enq l]m]fhmf bg]qfhmf bnmsqnkr-
Ehqrs) vd trd ] gdtqhrshb DU ]rrhfmldms onkhbx) rtbg ]r prs,bnld)
prs,rdpud ]mc ahchqdbshnm]k,qrs onkhbhdr) sn ]rrhfm DUr sn bg]qf,
dqr vghkd bnmrhcdqhmf e]hqmdrr ]mc sgd od]j rg]uhmf b]o]ahkhsx ne
ahchqdbshnm]k bg]qfdqr- Sn ]ccqdrr tmbdqs]hmsx hm DU ]qqhu]k ]mc
cdo]qstqd) vd drshl]sd etstqd rxrsdl rs]sdr ax r]lokhmf c]s] ]mc
tshkhyhmf ]m nhmd rnkudq sn cdqhud noshl]k ]bshnmr ]mc drs]akhrg
toodq antmcr nm odqenql]mbd ldsqhbr-

Sn ]c]os sn dmuhqnmldms]k tmbdqs]hmsx) vd dloknx ]m nmkhmd
LBSR rd]qbg enq cxm]lhb ]mc qnatrs cdbhrhnm,l]jhmf- Qdbnfmhy,
hmf sgd bg]kkdmfd ne LBSR qtmshld hm qd]k,shld rbdm]qhnr) vd
hmbnqonq]sd cnl]hm,jmnvkdcfd fthc]mbd &CF,LBSR( sn rgqhmj
]mc ]citrs sgd ]bshnm ro]bd trhmf gdtqhrshb ]bshnmr ]mc cdl]mc
bg]qfd oqdchbshnmr) hloqnuhmf dwoknq]shnm dbhdmbx- Ntq nmkhmd
CF,LBSR rnkudq bnmrsqtbsr ] enqv]qc,knnjhmf rd]qbg sqdd trhmf
dohrnchb c]s] oqnuhcdc ax ntq DU o]qsmdq o]qsmdqr- Sn qdctbd bnl,
ots]shnm]k bnlokdwhsx) vd cdbnlonrd knmf ahkkhmf odqhncr &lnmsgkx(
hmsn rgnqsdq) l]m]fd]akd c]hkx ok]mmhmf gnqhynmr- @kfnqhsgl 0 oqn,
uhcdr ]m nudquhdv ne sgd vnqjnv ne ntq CF,LBSR ]ooqn]bg- Hm
sgd enkknvhmf rdbshnm) vd cds]hk d]bg bnlonmdms ne sgd ]ooqn]bg) hm,
bktchmf DU ]rrhfmldms) etstqd rs]sd drshl]shnm) ]mc sgd hmsdfq]shnm
ne cnl]hm,jmnvkdcfd,fthcdc dwoknq]shnm hmsn LBSR-



3-0 Dohrncd RWlokhmf Wmc FWmckhmf TmbdqsWhmsx
Dohrncd rWlokdr9 Vd lncdkdc ] Onhrrnm chrsqhatshnm trhmf qd]k,
vnqkc c]s] eqnl DU o]qsmdq—r qdrd]qbg k]a-
BWq sn bgWqfdq Wrrhfmldms9 Vd ]rrhfm DUr sn bg]qfdqr a]rdc nm
] prs,bnld,prs,rdpud onkhbx a]rdc nm sgd ]qqhu]k shld- He ltkshokd
b]qr ]qqhud hm sgd r]ld shld rkns) vd aqd]j shdr ax nqcdqhmf sgdl ]b,
bnqchmf sn 𝑒𝑣𝑟𝑒𝑞 - DUr ]qd ]rrhfmdc sn bg]qfdqr a]rdc nm sgd bg]qfdq—r
chqdbshnm]khsx) l]whltl q]sd) ]mc bnmsqnkk]ahkhsx-
TmbdqsWhmsx hm cdoWqstqd shldr9 Fhudm sg]s d]bg trdq nmkx oqn,
uhcdr ] cdo]qstqd vhmcnv S 𝑣

𝑒𝑛𝑑
) ntq fn]k hr sn drshl]sd sgd cdo]qstqd

shld vhsghm sghr hmsdqu]k- Rhmbd S 𝑣
𝑒𝑛𝑑

qdoqdrdmsr ] q]mfd ne onrrhakd
cdo]qstqd shldr q]sgdq sg]m ] wdc onhms) vd lncdk sghr tmbdqs]hmsx
ax sqd]shmf sgd cdo]qstqd shld ]r ] q]mcnl u]qh]akd vhsghm S 𝑣

𝑒𝑛𝑑
-

Vd cq]v r]lokdr eqnl ] tmhenql chrsqhatshnm nudq sgd hmsdqu]k
S 𝑣
𝑒𝑛𝑑

sn ]ooqnwhl]sd ] qdoqdrdms]shud cdo]qstqd shld-
Kds ö𝑡𝑣

𝑒𝑛𝑑
cdmnsd sgd drshl]sdc cdo]qstqd shld enq trdq 𝑣 ]r ]

qd]khy]shnm ne ] tmhenqlkx chrsqhatsdc q]mcnl u]qh]akd nudq S 𝑣
𝑒𝑛𝑑

-
Vd r]lokd ö𝑡𝑣

𝑒𝑛𝑑
∼ T\lhm\S 𝑣

𝑒𝑛𝑑
(.l]w\S 𝑣

𝑒𝑛𝑑
(( vgdqdlhm\S 𝑣

𝑒𝑛𝑑
( ]mc

l]w\S 𝑣
𝑒𝑛𝑑

( ]qd sgd knvdq ]mc toodq antmcr ne sgd cdo]qstqd vhmcnv
S 𝑣
𝑒𝑛𝑑

) qdrodbshudkx- R]lokhmf hm sghr l]mmdq ]kknvr tr sn rdkdbs ]
ed]rhakd cdo]qstqd shld sg]s hr tmah]rdc vhsg qdrodbs sn ]mx rodbhb
onhms vhsghm sgd hmsdqu]k) dmrtqhmf ] e]hq drshl]shnm ]bqnrr sgd
dmshqd vhmcnv- Sghr rdqudr ]r ] oqnwx enq trdq cdo]qstqd adg]uhnq-
DrshlWshmf odWj onvdq sgqdrgnkc9

Enq ] wdc DU ]qqhu]k ]mc cdo]qstqd sq]idbsnqx) vd cdsdqlhmd
noshl]k bg]qfhmf cdbhrhnmr ax rnkuhmf ] LHKO) lhmhlhyhmf bnrsr
vghkd lddshmf bg]qfhmf qdpthqdldmsr- Sghr oqnbdrr ]krn drshl]sdr
sgd lnmsgkx od]j onvdq sgqdrgnkc- Vd rnkud r]lokdc dohrncdr) chr,
shmbs eqnl du]kt]shnm c]s]) ]mc bnlotsd od]j onvdq eqnl noshl]k
]bshnmr- Sgd 88$ bnmcdmbd kdudk ne od]j onvdq ]bqnrr r]lokdr
oqnuhcdr ] qnatrs lnmsgkx drshl]sd- Sghr bnmcdmbd,a]rdc sgqdrg,
nkc hmsdfq]sdr cdl]mc bg]qfdr hmsn sgd r]lokhmf oqnbdrr) ]khfmhmf
vhsg noshl]k bg]qfhmf ntsbnldr eqnl sgd LHKO rnktshnmr-

3-1 FWmckhmf DwonmdmshWk :bshnm RoWbd
@ ed]rhakd ]bshnm hm ntq oqnakdl bnqqdronmcr sn ] rds ne bg]qfdq
q]sdr enq ]kk bg]qfdqr) fhudm sg]s bg]qfdqr b]m ad gdsdqnfdmdntr vhsg
sgd onrrhahkhsx ne stqmhmf n”) bg]qfhmf) ]mc chrbg]qfhmf ] bnmmdbsdc
DU- @cchshnm]kkx) sgd rtl ne bg]qfdq q]sdr ltrs ad bnmrsq]hmdc sn
sgd btqqdms athkchmf kn]c ]s sg]s shld- @r ] qdrtks) enq ] athkchmf
vhsg ] k]qfd mtladq ne bg]qfdqr vhsg u]qxhmf bnmftq]shnmr) sgd
onrrhakd ]bshnmr enq ] fhudm rs]sd ]qd bnlahm]snqh]kkx k]qfd) 𝑁𝑝 he vd
bnmrhcdq 𝑝 chrbqdsd ]bshnmr enq d]bg bg]qfdq- Rtbg ]m ]bshnm ro]bd hr
hmed]rhakd sn dwoknqd hm ]m nmkhmd rdsshmf- Sn ]ccqdrr sghr bg]kkdmfd)
vd hmsqnctbd ] gdtqhrshb sg]s dm]akdr tr sn hcdmshex oqnlhrhmf ]b,
shnmr eqnl sgd rds ne ed]rhakd ]bshnmr-
IdWrs IWwhsx Ehqrs gdtqhrshb9 Nmd ne ntq fn]kr hr sn bg]qfd DUr
rtbg sg]s sgdx kd]ud vhsg sgdhq cdrhqdc RnB kdudk- Sn fthcd sgd bg]qf,
hmf cdbhrhnmr) vd tshkhyd sgd kd]rs k]whsx qrs &KKE( gdtqhrshb Z21[-
Sghr gdtqhrshb oqhnqhshydr DUr vhsg sgd kd]rs qdl]hmhmf shld tmshk
cdo]qstqd) dmrtqhmf sg]s udghbkdr bknrd sn sgdhq cdo]qstqd vhmcnv
qdbdhud oqhnqhsx hm bg]qfhmf ]kknb]shnm- @s d]bg cdbhrhnm donbg) vd
bnlotsd sgd ]u]hk]akd onvdq f]o ]s sgd btqqdms rs]sd 𝑠 ]mc shld 𝑡 ]r
onvdq f]o � ö𝑃l]w � 𝑏

𝑝
𝑡 ) vgdqd ö𝑃l]w hr sgd drshl]sdc od]j onvdq

sgqdrgnkc ]mc 𝑏𝑝𝑡 hr sgd btqqdms athkchmf kn]c- Sgd sqhbjkd bg]qfhmf

q]sd enq d]bg DU 𝑣 hr cdmdc ]r sqhbjkd q]sd � \𝑒𝑣qdp � 𝑒𝑣𝑡 (]\ö𝑡𝑣dmc � 𝑡()
vgdqd 𝑒𝑣qdp hr sgd qdpthqdc dmdqfx) 𝑒𝑣𝑡 hr sgd btqqdms dmdqfx) ]mc ö𝑡𝑣dmc
hr sgd drshl]sdc cdo]qstqd shld- Vd sgdm b]kbtk]sd sgd rtl ne sqhbjkd
q]sdr enq ]kk DUr ]s sgd btqqdms shld rkns- He sghr rtl hr kdrr sg]m sgd
]u]hk]akd onvdq f]o) vd g]ud sgd b]o]bhsx enq nudqbg]qfhmf- Hm rtbg
b]rdr) vd rds d]bg DU—r bg]qfhmf q]sd sn hsr sqhbjkd q]sd ]mc ]rrhfm
]cchshnm]k bg]qfhmf sn DUr vhsg ahchqdbshnm]k bg]qfdqr) enkknvhmf ]
qdudqrd nqcdq ne k]whsx &kd]rs k]whsx qrs( tmshk sgd onvdq f]o hr etkkx
tshkhydc- He sqhbjkd q]sdr dwbddc sgd onvdq f]o) vd chrbg]qfd DUr nm
ahchqdbshnm]k bg]qfdqr) oqhnqhshyhmf sgnrd vhsg sgd lnrs shld adenqd
cdo]qstqd) sn kk sgd f]o adenqd qdrtlhmf sqhbjkd bg]qfhmf-

Vd hloqnud sgd oqnlhrhmf ]bshnmr ax hmsqnctbhmf hmsthshud ]b,
shnmr a]rdc nm svn o]q]ldsdqr) sgd onvdq f]o ]mc sgd antmcr ne
ed]rhakd ]bshnmr- He sgd ]u]hk]akd onvdq f]o hr onrhshud) hmchb]shmf
rtqoktr b]o]bhsx) vd ]cc chrbqdsd hmbqdldms]k bg]qfhmf ]bshnmr sn
dwoknqd nudqbg]qfhmf noshnmr- Nsgdqvhrd) he sgd onvdq f]o hr mdf],
shud &vgdqd sgd athkchmf kn]c dwbddcr sgd drshl]sdc od]j onvdq()
]cchshnm]k chrbg]qfhmf ]bshnmr ]qd hmbktcdc sn lhshf]sd sgd dwbdrr
cdl]mc) vd qdedq sn sgdrd ]cchshnm]k ]bshnmr ]r 𝛽 - Ehm]kkx) vd ]cc
]m ]bshnm adsvddm sgd lhmhltl bgnrdm ]bshnm ]mc sgd lhmhltl
ed]rhakd bg]qfhmf q]sd) 𝑞lhm

𝑘
) dmrtqhmf sg]s hs cndr mns fn adknv

𝑒𝑣lhm) sgd lhmhltl rs]sd ne bg]qfd qdpthqdc ax sgd DU- Rhlhk]qkx)
vd ]cc ]mnsgdq ]bshnm adsvddm sgd l]whltl bgnrdm ]bshnm) ]mc
sgd l]whltl ed]rhakd bg]qfhmf q]sd) 𝑞l]w

𝑘
) dmrtqhmf sg]s hs cndr

mns dwbddc 𝑒𝑣l]w) sgd DU—r l]whltl ]kknv]akd rs]sd ne bg]qfd) vd
qdedq sn sghr bg]mfd hm ]bshnm,ro]bd ]r ’n”rds“-

Sghr KKE,fthcdc ]bshnm rdqudr ] ct]k otqonrd9 hs dmg]mbdr sq]bd,
]ahkhsx ax m]qqnvhmf sgd rd]qbg ro]bd ]mc ]bbdkdq]shmf cdbhrhnm,
l]jhmf- Sghr jddor sgd rd]qbg oqnbdrr bnlots]shnm]k e]rs- Ax oqh,
nqhshyhmf ]bshnmr a]rdc nm btqqdms rs]sdr) hmbktchmf sgd tqfdmbx
ne d]bg DU) sgd KKE gdtqhrshb dm]akdr tr sn ]c]os bg]qfhmf q]sdr
pthbjkx) enbtrhmf dwoknq]shnm nm sgd lnrs qdkdu]ms ]bshnmr-
SdlonqWk cdbnlonrhshnm9 Vd cdbnlonrd sgd knmf ahkkhmf od,
qhnc &sxohb]kkx ] lnmsg( hmsn rgnqsdq) bnlots]shnm]kkx l]m]fd]akd
ok]mmhmf gnqhynmr) rtbg ]r ] c]x- Gnvdudq) sghr cdbnlonrhshnm
onrdr ] rhfmhb]ms bg]kkdmfd9 sgd cdl]mc bg]qfd b]m nmkx ad ]bbt,
q]sdkx b]kbtk]sdc ]s sgd dmc ne sgd etkk ahkkhmf odqhnc) h-d-) nudq sgd
knmfdq ok]mmhmf gnqhynm- Sn ]ccqdrr sghr) vd kdudq]fd svn drrdmsh]k
oqnodqshdr ne sgd U1A L]qjnu Cdbhrhnm Oqnbdrr &LCO(-

Ehqrs) mnsd sg]s sgd ]qqhu]k ]mc cdo]qstqd shldr ne DUr ]qd hmcd,
odmcdms ne sgd ]fdmsr— bg]qfhmf ]bshnmr–DUr ]qqhud ]mc cdo]qs eqnl
sgd athkchmf qdf]qckdrr ne gnv dwhrshmf udghbkdr ]qd bg]qfdc- Sghr
hmcdodmcdmbd ]kknvr tr sn opd,rXlokd sq]idbsnqhdr ne DU ]qqhu]kr
]mc cdo]qstqdr trhmf ] fdmdq]shud lncdk a]rdc nm ghrsnqhb]k c]s])
vhsgnts bnmchshnmhmf sgd r]lokhmf nm sgd ]bshnmr s]jdm vhsghm sgd
rd]qbg sqdd-

Rdbnmc) vd kdudq]fd sgd drshl]sdc od]j onvdq sgqdrgnkc) ]r
cdrbqhadc d]qkhdq- Dpthoodc vhsg sghr od]j onvdq drshl]sd) vd hm,
sqnctbd sgd bnqd bnmbdos dm]akhmf sdlonq]k cdbnlonrhshnm9 chuhcd
sgd etkk ok]mmhmf gnqhynm hmsn rl]kkdq odqhncr) vhsg sgd ]ccdc bnm,
rsq]hms sg]s sgd sns]k onvdq bnmrtldc hm d]bg odqhnc qdl]hmr adknv
sgd drshl]sdc cdl]mc bg]qfd enq ] wdc r]lokdc sq]idbsnqx-

@s sgd adfhmmhmf ne d]bg c]x &sgd rl]kkdq cdbnlonrdc ok]mmhmf
gnqhynm() vd r]lokd ltkshokd sq]idbsnqhdr ne DU ]qqhu]kr ]mc cdo]q,
stqdr eqnl sgd fdmdq]shud lncdk- Enq d]bg sq]idbsnqx) sgd sq]hmdc
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lncdk 𝑓 drshl]sdr sgd cdl]mc bg]qfd nudq sgd knmfdq ok]mmhmf
gnqhynm &d-f-) ] lnmsg(- Sghr drshl]sdc bg]qfd hr sgdm hmsdfq]sdc
]mc trdc ]r o]qs ne sgd dohrnchb qdv]qc) vhsghm sgd rd]qbg sqdd)
vghbg nodq]sdr nm sgd rgnqsdq c]hkx ok]mmhmf gnqhynm-

3-2 Lnmsd BWqkn Sqdd RdWqbg �LBSR( DuWktWshnm
Nhmd ]ooqn]bgdr sn rnkuhmf sgd U1A oqnakdl rtbg ]r LHKO) e]hk sn
bnmrhcdq sgd rsnbg]rshbhrhsx oqdrdms hm sgd qd]k vnqkc- Hmrsd]c) sgdx
qdkx nm bnlokdsd jmnvkdcfd ne sgd rxrsdl sn noshl]kkx rdkdbs sgd
adrs ]bshnmr- Sghr lnshu]sdr tr sn trd LBSR) ]m ]mxshld ]kfnqhsgl
sg]s g]r addm vhcdkx trdc hm f]ld,ok]xhmf rbdm]qhnr Z12[-

LBSR lncdkr ok]mmhmf ]r ] sqdd vhsg rs]sdr ]r mncdr ]mc ]bshnmr
]r dcfdr- Hs dwoknqdr sgd sqdd ]rxlldsqhb]kkx) e]unqhmf oqnlhrhmf
]bshnmr vhsg sgd Toodq Bnmcdmbd antmcr ]ookhdc sn Sqddr &TBS(
]kfnqhsgl Z8[ ax a]k]mbhmf dwoknhs]shnm ]mc dwoknq]shnm- Mncd u]k,
tdr ]qd drshl]sdc sgqntfg pnkkntsr trhmf ] rhlokd cde]tks onkhbx)
nesdm q]mcnl ]bshnm rdkdbshnm- @r sgd rd]qbg oqnfqdrrdr) mncd u]ktd
drshl]sdr hloqnud- Sghr ]ooqn]bg dm]akdr dbhdms dwoknq]shnm ne
k]qfd ]bshnm ro]bdr- LBSR qdpthqdr ] fdmdq]shud dmuhqnmldmslncdk)
] sqdd onkhbx enq m]uhf]shnm) ]mc ] cde]tks onkhbx enq mncd u]ktd
drshl]shnm-

Vd trd sgd bnkkdbsdc ghrsnqhb]k c]s] sn r]lokd mdv dohrncdr ]r
sgd sqdd hr athks hmsn sgd etstqd- Vd trd sgd rs]mc]qc Toodq Bnm,
cdmbd antmc enq Sqddr &TBS( Z0/[ sn m]uhf]sd sgd rd]qbg sqdd ]mc
cdbhcd vghbg mncdr sn dwo]mc- Vgdm dwo]mchmf ] mncd vd r]lokd
oqnlhrhmf ]bshnmr enq sgd fhudm rs]sd- Vgdm vnqjhmf ntsrhcd sgd
LBSR sqdd sn drshl]sd sgd u]ktd ne ]m ]bshnm ctqhmf qnkknts) vd qdkx
nm ] cde]tks onkhbx- Sghr onkhbx hr rhltk]sdc to sn ] shld gnqhynm ]mc
sgd tshkhsx hr oqno]f]sdc to sgd sqdd- Ntq cde]tks onkhbx hr ] sqhbjkd
bg]qfhmf q]sd onkhbx ˆ vghbg bg]qfdr d]bg b]q vhsg sgd qdpthqdc
dmdqfx sn ldds sgd qdpthqdc RnB ax sgd drshl]sdc cdo]qstqd shld-
Qnns oWqWkkdkhyWshnm9 Fhudm sg]s DU ]qqhu]kr ]mc cdo]qstqdr ]mc

athkchmf onvdq cq]v) dudm vgdm enkknvhmf ] jmnvm chrsqhatshnm)
]qd ghfgkx tmbdqs]hm hm shld) r]lokhmf nmd dohrncd l]x mns qdoqd,
rdms ]bst]k etstqd DU adg]uhnq- Vd g]mckd sghr trhmf pnns oXpXkkdkhyX,
shnm) vghbg hmunkudr r]lokhmf l]mx dohrncdr) ]mc hmrs]msh]shmf ]
mdv LBSR sqdd enq d]bg vhsg sgdhq DU ]qqhu]kr.cdo]qstqdr ]mc
athkchmf onvdq cq]v ]r sgd qnns mncd- D]bg sqdd hr dwoknqdc hm
o]q]kkdk) ]mc ]esdq dwdbtshnm) sgd rbnqd enq d]bg ne sgd ]bshnmr eqnl
sgd bnllnm qnns mncd hr ]udq]fdc ]bqnrr sgd sqddr- Sgd ]bshnm vhsg
sgd ghfgdrs ]udq]fd rbnqd ]bqnrr ]kk sqddr hr sgdm sgd rdkdbsdc ]bshnm-

3�2�. 4dlrnTietdc D4SM� Hm ] bdmsq]khydc ltksh,]fdms ]ooqn]bg) ]
rhmfkd rd]qbg sqdd qdoqdrdmsr sgd bnlahmdc cdbhrhnm,l]jhmf ro]bd
ne ]kk ]fdmsr hm sgd U1A rxrsdl- Q]sgdq sg]m d]bg ]fdms nodq]shmf
hmcdodmcdmskx) sghr tmhdc sqdd hmsdfq]sdr sgd ]bshnmr ne ]kk ]fdmsr)
]kknvhmf enq inhms noshlhy]shnm- Rtbg ]m ]ooqn]bg hr ]cu]ms]fdntr
hm U1A rdsshmfr) vgdqd cdbhrhnmr l]cd ax hmchuhct]k DUr hlo]bs
nudq]kk athkchmf kn]c ]mc cdl]mc bg]qfdr) qdpthqhmf bnnqchm]shnm
sn lhmhlhyd bnrsr- Gnvdudq) sgd bdmsq]khydc LBSR ]krn e]bdr bnl,
ots]shnm]k bg]kkdmfdr ctd sn sgd ghfg chldmrhnm]khsx ne sgd ]bshnm
ro]bd ]mc sgd dwsdmcdc ok]mmhmf gnqhynm) ]r hs ltrs rhltks]mdntrkx
bnmrhcdq ]kk ]fdmsr— ]bshnmr ]s d]bg cdbhrhnm onhms- Vd rgnv sgd
oqnbdrr hm @kfnqhsgl 0-

Bdmsq]khydc LBSR dwokhbhskx bnmrhcdqr sgd hmsdq]bshnmr ]lnmf
]fdmsr ]s d]bg rsdo) vghbg hr o]qshbtk]qkx ]cu]ms]fdntr hm rbdm]q,
hnr vgdqd inhms bnnqchm]shnm hr mdbdrr]qx- Enq dw]lokd) bdmsq]khydc
LBSR b]m chqdbskx hmbnqonq]sd sgd hmtdmbd ne nmd DU—r bg]qfhmf
]bshnmr nm sgd cdl]mc bg]qfd enq ]kk DUr ]mc sgd athkchmf- Gnv,
dudq) bdmsq]khydc LBSR ltrs ]ccqdrr svn oqhl]qx bg]kkdmfdr9 �0(
dbhdmskx m]uhf]shmf sgd k]qfd ]bshnm ro]bd vhsghm ] rhmfkd sqdd
rsqtbstqd ]mc �1( l]m]fhmf sgd knmf sdlonq]k gnqhynm ]rrnbh]sdc
vhsg sgd U1A noshlhy]shnm oqnakdl- Vd s]bjkd sgdrd bg]kkdmfdr ax
kdudq]fhmf cnl]hm,rodbhb gdtqhrshbr) vghbg rsqd]lkhmd sgd dwokn,
q]shnm ne sgd ]bshnm ro]bd ]mc hmsqnctbd rsq]sdfhb ok]mmhmf nudq
rgnqsdq gnqhynmr vhsghm sgd LBSR eq]ldvnqj) ]mc m]ld hs Cnl]hm,
jmnvkdcfd Fthcdc LBSR &CF,LBSR(-

3�2�1 CdadlrnTietdc D4SM� Vghkd sgdLBSR ]kfnqhsgl b]m chqdbskx
s]bjkd sgd k]qfd rs]sd ro]bd) hs rshkk rt”dqr eqnl sgd chldmrhnm]k,
hsx ne sgd ]bshnm ro]bd ]mc knmf shld gnqhynm- Sgtr) ] rs]mc]qc
LBSR,a]rdc ]ooqn]bg l]x mns ]kv]xr ad rths]akd) drodbh]kkx ]r
sgd mtladq ne b]qr fqnv- Sghr) vd ]krn hmsqnctbd ] cdbdmsq]khydc
]ooqn]bg sn ltksh,]fdms LBSR Z3) 07[- Sgd jdx hcd] ne cdbdmsq]k,
hy]shnm hm ltksh,]fdms LBSR hr rhlokd–hmrsd]c ne cdudknohmf ]
lnmnkhsghb sqdd enq ]kk sgd ]fdmsr) d]bg ]fdms cdudknor hsr nvm
rd]qbg sqdd sn bnlotsd ] md]q,noshl]k ]bshnm enq hsrdke- Cdbdmsq]k,
hy]shnm l]rrhudkx qdctbdr sgd rd]qbg ro]bd vhsghm sgd sqdd) sgdqdax
oqnuhchmf rb]k]ahkhsx- Vd oqdrdms sgd @kfnqhsgl 1 hm sgd @oodmchw-

Nodq]shnm]khyhmf cdbdmsq]khydcltksh,]fdmsLBSR &cLBSR( onrdr
svn l]hm bg]kkdmfdr9 �0( @r ]m ]fdms dwoknqdr hsr cdbhrhnm ro]bd) hs
ltrs ]bbntms enq sgd ]bshnmr ne nsgdq ]fdmsr- Bdqs]hm ]ooqn]bgdr
kd]qm ] bnlots]shnm]kkx bgd]o oqnwx enq sgd adg]uhnq ne nsgdq
]fdmsr ]mc hmunjd sgd oqnwx qdod]sdckx vhsghm sgd rd]qbg sqdd Z07[-
Sgd rd]qbg sqdd enq d]bg ]fdms b]m sgdm ad fdmdq]sdc hm o]q]kkdk-
Gnvdudq) sghr ]ooqn]bg cndr mns vnqj enq ntq rdsshmf ]r trhmf ]
oqnwx enq nsgdq ]fdmsr— ]bshnmr b]m kd]c sn onsdmsh]kkx udqx ghfg
cdl]mc bnrsr- �1( Cdbdmsq]khy]shnm ne sgd ]bshnm ro]bd cndr mns
hmgdqdmskx rnkud sgd knmf gnqhynm oqnakdl- Sgtr) vd oqnonrd ]



rdbnmc gdtqhrshb sg]s kdudq]fdr sgd rsqtbstqd ne sgd U1A oqnakdl sn
s]bjkd sgdrd bg]kkdmfdr9
BqhshbWkhsx rbnqd9 Vd nqcdq sgd ]fdmsr ax bnlotshmf sgd bqhshb]khsx
ne sgd cdbhrhnm e]bdc ax d]bg ]fdms- Bnmrhcdq ] wdc ]lntms ne
dmdqfx sg]s sgd b]qr b]m cq]v bnkkdbshudkx sn lhmhlhyd dmdqfx bnrsr
hm sgd knmf qtm: vd ]qftd sg]s hs hr m]stq]k sn oqhnqhshyd ]fdmsr sg]s
ltrs ldds ghfgdq bg]qfd qdpthqdldmsr vhsghm sgd kd]rs ]lntms
ne shld- Rodbhb]kkx) vd bnlotsd ] bqhshb]khsx rbnqd trhmf Kd]rs
K]whsx Ehqrs Z21[) 𝑐𝑠𝑐𝑜𝑟𝑒 � \𝑡𝑣

𝑒𝑛𝑑
� 𝑡( � \𝑒𝑣𝑟𝑒𝑞 � 𝑒𝑣𝑡 (]𝑞𝑚𝑎𝑥

𝜁 𝑣 \𝑡 ( enq d]bg
bnmmdbsdc DU 𝑣 ∈ U ) vgdqd) 𝜁 𝑣 \𝑡( hr sgd l]whltl bg]qfhmf q]sd ne
sgd bg]qfdq 𝑣 hr bnmmdbsdc sn- Sgd DU o]q]ldsdqr ]qd sgd qdpthqdc
rnb 𝑒𝑣𝑟𝑒𝑞 ) sgd btqqdms rnb 𝑒𝑣𝑡 ) sgd dwodbsdc shld rkns sn kd]ud 𝑡𝑣

𝑒𝑛𝑑
) ]mc

sgd btqqdms shld rkns 𝑡 - Nmbd sgd lnrs bqhshb]k ]fdms—r &DU( ]bshnm hr
bnlotsdc) sgd bnmrtldc onvdq hr rhlokx ]ccdc sn sgd sns]k onvdq
tr]fd) ]mc sghr oqnbdrr bnmshmtdr enq ]kk sgd ]fdmsr hm sgd nqcdq ne
oqhnqhsx-

4 Dwodqhldmsr Wmc :mWkxrhr
4-0 Rdsshmf
CWsW BnkkdbshnmSn ]rrdrr sgd d”dbshudmdrr ne ntq oqnonrdcldsgnc)
vd tshkhyd c]s] eqnl ntq DU o]qsmdq qdrd]qbg k]anq]snqx- Noshlhy],
shnm hr khlhsdc sn vddjc]xr) ]r edv dloknxddr vnqj nm vddjdmcr)
]mc cdl]mc bg]qfdr sxohb]kkx dwbktcd sgdl- Rhkhbnm U]kkdx Onvdq
cndr mns bntms Rtmc]xr hm cdl]mc bg]qfd b]kbtk]shnmr- Ntq rdsto
hmbktcdr 0/ tmhchqdbshnm]k &1/ jVg( bg]qfdqr ]mc 4 ahchqdbshnm]k
bg]qfdqr rtoonqshmf ©1/ jVg &bg]qfhmf ]s 1/ jVg ]mc chrbg]qfhmf
]s 1/ jVg(- @kk DUr g]ud ahchqdbshnm]k bg]qfhmf b]o]ahkhsx-
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Ehftqd 09 �Sno( DU WqqhuWk Wmc cdoWqstqd gntqr ur- WqqhuWk Wmc
qdpthqdc RnB nudq 7 lnmsgr- �Anssnl( OdWj athkchmf onvdq
cqWv ur- shld ne cWx Wmc SMT qWsdr-

Vd bnkkdbsdc qd]k,vnqkc c]s] eqnl DU o]qsmdq—r qdrd]qbg k]a,
nq]snqx hm R]ms] Bk]q]) B]khenqmh]) bnudqhmf athkchmf onvdq bnm,
rtloshnm) DU bg]qfdq tr]fd) ]mc DU sdkdldsqx nudq ] mhmd,lnmsg
odqhnc eqnl L]x 1/12 sn I]mt]qx 1/13- Athkchmf kn]c tbst]shnmr
]qd qdkh]akx oqdchbsdc trhmf rs]mc]qc lncdkr Z22[) vghkd DU adg]u,
hnq &]qqhu]kr) cdo]qstqdr) ]mc RnB qdpthqdldmsr( ]qd lncdkdc trhmf
] Onhrrnm chrsqhatshnm a]rdc nm ghrsnqhb]k c]s]- Sghr ]ooqn]bg b]o,
stqdr u]qh]shnmr hm DU ]qqhu]k q]sdr ]mc RnB cdl]mcr) trhmf gntqkx
ld]m u]ktdr sn qddbs qd]khrshb tr]fd o]ssdqmr- Sgd mtladq ne DUr
]qqhuhmf nm vddjc]xr tbst]sdr c]hkx) hmsqnctbhmf hmgdqdms tmbdq,
s]hmsx- Udghbkd ]qqhu]kr ]mc cdo]qstqdr ]qd trdq,rodbhb adg]uhnqr)

k]qfdkx fnudqmdc ax vnqj gntqr) ]mc hmcdodmcdms ne athkchmf kn]c
nq bg]qfhmf ]bshnmr- Hm bnkk]anq]shnm vhsg sgd athkchmf nodq]snq)
vd bnmqldc sg]s ]qqhu]k ]mc cdo]qstqd o]ssdqmr ]qd rg]odc ax
trdq cdbhrhnmr q]sgdq sg]m rxrsdl,kdudk bnmsqnkr- Sghr hmcdodmcdmbd
]kknvr ]qqhu]k ]mc cdo]qstqd shldr sn ad oqd,r]lokdc vhsgnts hl,
o]bshmf noshlhy]shnm- @cchshnm]kkx) rhmbd bg]qfhmf ]bshnmr cn mns
]”dbs etstqd ]qqhu]kr nq cdo]qstqdr) sgd noshlhy]shnm ltrs g]mckd
tmbdqs]hm trdq adg]uhnq vghkd dmrtqhmf d”dbshud bg]qfhmf rsq]sdfhdr
vhsghm sgdrd bnmrsq]hmsr- Ehftqd 0 chrok]xr sgd ]qqhu]k ]mc cdo]q,
stqd shldr hm qdk]shnm sn RnB) ]knmf vhsg sgd chrsqhatshnm ne od]j
onvdq cdl]mc ]mc bnqqdronmchmf gntqr- Vd r]lokdc 00/ lnmsgkx
ahkkhmf dohrncdr enq d]bg lnmsg eqnl L]x 1/12 sn Cdbdladq 1/12
sn bnmrsqtbs ] qdoqdrdms]shud c]s]rds-
Dkdbsqhbhsx oqhbdr enkknv Rhkhbnm U]kkdx Onvdq q]sdr hm R]ms] Bk]q]9
od]j gntqr ]qd �/.036.jVg &5 ]lˆ0/ ol) dwbdos Rtmc]x( ]mc n”,
od]j gntqr ]s �/.002.jVg) vhsg ] �8.51.jV cdl]mc bg]qfd ctqhmf
sgd od]j gntqr-
DrshlWsdc OdWj Onvdq- Sn hloqnud ]bshnm d”dbshudmdrr) vd ]b,
bntms enq u]qxhmf vddjc]x bnmchshnmr ax hmbnqonq]shmf ] lnmsgkx
od]j onvdq drshl]sd enq d]bg dohrncd) a]rdc nm noshl]k ]bshnm
rdptdmbdr fdmdq]sdc ax sgd LHKO rnkudq- Vd trd sgd knvdq antmc
ne sgd 88$ bnmcdmbd hmsdqu]k eqnl sgd LHKO c]s] ]r ] bnmrdqu],
shud drshl]sd ne sgd cdl]mc bg]qfd- Sghr hmots ed]stqd hr etqsgdq
noshlhydc ctqhmf QK sq]hmhmf-
FxodqoWqWldsdq Stmhmf Sn noshlhyd sgd odqenql]mbd ne ntq
CF,LBSR eq]ldvnqj) vd tshkhydc ] rs]sd,ne,sgd,]qs gxodqo]q]ld,
sdq noshlhy]shnm khaq]qx) Nostm]) vghbg dloknxr dbhdms r]lokhmf
rsq]sdfhdr sn dwoknqd sgd gxodqo]q]ldsdq ro]bd- Nostm]—r naidbshud
v]r sn lhmhlhyd ] btrsnl,cdmdc rbnqd) b]kbtk]sdc ]bbnqchmf sn
dpt]shnm &0(- Sgd gxodqo]q]ldsdq rd]qbg ro]bd hmbktcdc jdx o]q]l,
dsdqr rtbg ]r sgd mtladq ne hsdq]shnmr) l]whltl cdosg) odm]kshdr
enq tmlds RnB qdpthqdldmsr ]mc dwbddchmf onvdq f]or) ]mc qd,
v]qcr enq ]bghduhmf rodbhb RnB s]qfdsr- @cchshnm]kkx) vd dwoknqdc
qdftk]qhy]shnm o]q]ldsdqr khjd 𝐶 ]mc qdv]qc chrbntmshmf e]bsnq 𝛾 )
]mc ] snkdq]mbd o]q]ldsdq enq drshl]sdc od]j onvdq &𝜖(- Nostm]—r
sqh]k,a]rdc ]ooqn]bg fdmdq]sdc ] gxodqo]q]ldsdq hlonqs]mbd fq]og
]r rgnvm hm @oodmchw hm Ehftqd 1) qdud]khmf sgd lnrs hmtdmsh]k
e]bsnqr ]”dbshmf odqenql]mbd) ]mc fthchmf rtardptdms lncdk qdmd,
ldms- Vd rds sgd o]q]ldsdqr ]r rgnvm hm S]akd 0/ hm sgd @oodmchw-

FWqcvWqd trdc- @kk sgd dwodqhldmsr vdqd odqenqldc ]mc shldc
nm ] 21,bnqd 3-4 FGy l]bghmd vhsg 017 FA ne Q@L-
AWrdkhmd WooqnWbgdr- Vd du]kt]sd sgd odqenql]mbd ne ntq nmkhmd
]ooqn]bg ax bnlo]qhmf hs ]f]hmrs u]qhntr ldsgncr hmbktchmf qd]k,
vnqkc bg]qfhmf oqnbdctqdr) rdudq]k rl]qs gdtqhrshb ]ooqn]bgdr) ]mc
] qdhmenqbdldms kd]qmhmf,a]rdc onkhbx- Vd oqnuhcd ] aqhde cdrbqho,
shnm ne sgd a]rdkhmdr gdqd-

± LWwBgWqfd9 Sghr ]ooqn]bg rhltk]sdr btqqdms qd]k,vnqkc bg]qf,
hmf) vgdqd ]kk bnmmdbsdc DUr ]s sgd e]rsdrs q]sd sn 𝑒𝑣𝑚𝑎𝑥 -

± QdpBgWqfd9 Rhlhk]q sn LXwBgXpfd) gnvdudq nmkx bg]qfdr ]kk
bnmmdbsdc DUr ]r pthbjkx ]r onrrhakd sn 𝑒𝑣𝑟𝑒𝑞 -

± IdWrs IWwhsx Ehqrs �IIE(9 Trdr sgd r]ld gdtqhrshb onkhbx trdc hm
Rdbshnm 3-1- Hs bg]qfdr adxnmc 𝑒𝑣𝑟𝑒𝑞 he onrrhakd ]mc sgdm kdudq]fdr
dwbdrr dmdqfx sn qdctbd od]j onvdq cdl]mc- Nsgdqvhrd) hs trdr
sqhbjkd bg]qfhmf sn bg]qfd DUr sn 𝑒𝑣𝑟𝑒𝑞 -



SWakd 09 Lnmsgkx SnsWk Bnrs �knvdq hr adssdq(-

Onkhbx L@X ITM ITK @TF RDO NBS MNU CDB

CF,LBSR 4355-85 © 13-3 5/21-05 | 77-7 5/10-87 © 31-7 7401-13 | 70-3 5246-68 | 25-7 5633-43 | 64-6 47/5-62 | 68-3 4084-42 | 016-0
cLBSR 4423-43 © 73-1 5/4/-15 © 5/-/ 5012-82 © 62-0 744/-5 © 42-2 5356-41 © 64-8 5708-74 © 51-5 4738-58 © 45-8 4206-38 © 046-/

QK 4305-2 | 21-7 5/56-5 © 041-0 4802-72 | 10-3 7460-76 © 76-8 53/2-71 © 0/4-2 5741-82 © 018-2 4787-44 © 60-8 4321-81 © 024-/
KKE 4404-75 © 2/-6 5/57-24 © 34-/ 5/34-64 © 26-0 7526-/6 © 33-8 5253-26 © 26-/ 57/1-63 © 37-7 4720-04 © 22-0 4134-0 © 03/-5
DCE 4410-56 © 27-21 5/65-24 © 47-7 5/36-72 © 26-5 7526-56 © 34-1 5258-1 © 30-0 570/-73 © 40-7 4720-42 © 22-3 4181-60 © 041-5

QdpBg]qfd 4466-11 © 32-7 5036-40 © 36-0 5012-/3 © 24-/ 7632-28 © 42-6 5354-6 © 35-/ 5741-54 © 45-8 4828-41 © 31-1 4143-83 © 54-4
L]wBg]qfd 5716-4 © 077-5 660/-68 © 117-80 6466-/5 © 1/6-7 83/1-62 © 033-3 7148-08 © 138-6 7237-67 © 1/3-6 6/70-40 © 073-6 6777-87 © 180-7

SWakd 19 Lhrrhmf RnB ax Onkhbx �knvdq hr adssdq(-

Onkhbx CF,LBSR cLBSR QK KKE DCE QdpBg]qfd L]wBg]qfd

Ld]m © Rsc 002-51 © 72-75 053-5 © 063-13 030-81 © 47-06 48-55 © 73-02 47-75 © 71-18 73-76 © 7/-62 16-45 | 5/-44

SWakd 29 Bntms ne BWqr vhsg Lhrrhmf RnB ax Onkhbx �knvdq hr adssdq(-

Onkhbx CF,LBSR cLBSR QK KKE DCE QdpBg]qfd L]wBg]qfd

Ld]m © Rsc 32-71 © 2/-87 62-05 © 41-77 1/6-23 © 5/-18 3/-36 © 2/-56 30-/3 © 20-25 7/-46 © 26-74 3-50 | 0/-11

± DWqkx CdWckhmd Ehqrs �DCE(9 DCE oqhnqhshydr DUr vhsg sgd md]q,
drs cdo]qstqd) enkknvhmf sgd D]qkx Cd]ckhmd Ehqrs rbgdctkhmf ]o,
oqn]bg Z13[- Khjd KKE) hs l]x bg]qfd hm dwbdrr he ghfg athkchmf
cdl]mc hr dwodbsdc ]mc chrbg]qfd adenqd cdo]qstqd- Nsgdqvhrd)
hs trdr sqhbjkd bg]qfhmf sn qd]bg 𝑒𝑣𝑟𝑒𝑞 -

± Qdhmenqbdldms IdWqmhmf �QI(9 Vd trd sgd Cddo Cdsdqlhmhrshb
Onkhbx Fq]chdms &CCOF( ]kfnqhsgl sn l]m]fd bg]qfhmf ]bshnmr-
Sgd rs]sd hmbktcdr shld) athkchmf kn]c) bg]qfhmf rs]str) DU RnB)
]mc dwodbsdc cdo]qstqd shldr- Sgd qdv]qc etmbshnm bnlahmdr cd,
l]mc bnrs) dmdqfx bnrs) ]mc RnB cduh]shnm odm]kshdr- Sgd CCOF
lncdk dloknxr ] svn,k]xdq Ltksh,K]xdq Odqbdosqnm &LKO( enq
]bsnq ]mc bqhshb mdsvnqjr) d]bg vhsg 85 mdtqnmr- @bshnm l]rj,
hmf oqdudmsr bg]qfhmf vgdm mn DU hr bnmmdbsdc) dmrtqdr RnB
s]qfdsr ]qd lds adenqd cdo]qstqd) ]mc chrbg]qfdr dwbdrr dmdqfx-
Onkhbx fthc]mbd hmsdfq]sdr LHKO,fdmdq]sdc noshl]k ]bshnmr hmsn
sq]hmhmf sn hloqnud odqenql]mbd- @ rdo]q]sd lncdk hr sq]hmdc enq
d]bg lnmsg trhmf 5/ rhltk]sdc r]lokdr- S]akd 7 hm sgd ]oodmchw
cds]hkr sgd gxodqo]q]ldsdqr-

4-1 Qdrtksr
Vd du]kt]sd ]kk ]ooqn]bgdr trhmf entq ldsqhbr9

&0( SnsWk bnrs9 Sgd rtl ne dkdbsqhbhsx bnrs) cdl]mc bg]qfd) ]mc
lhrrhmf RnB bnrs enq sgd ahkkhmf odqhnc) ]bbnqchmf sn Dp- &0(-

&1( Lhrrhmf RnB9 Sghr hr sgd dmdqfx rgnqse]kk ne cdo]qshmf b]qr
qdk]shud sn sgdhq qdpthqdc RnB) ]mc qdrtksr hm ] odm]ksx ne
1/ bdmsr odq jVg) 31$ ghfgdq sg]m sgd fqhc—r l]whltl
dmdqfx bnrs- Sghr chrbntq]fdr sgd athkchmf eqnl qdkxhmf nm
DUr sn qdctbd fqhc dmdqfx otqbg]rdr-

&2( BWqr tmcdq qdpthqdc RnB9 Sgd mtladq ne b]qr vhsg lhrr,
hmf RnB rgnvr he sgd lncdk lddsr ]kk qdpthqdc RnB s]qfdsr
nq oqhnqhshydr rnld b]qr nudq nsgdqr-

&3( OdWj RgWuhmf9 Hs hr sgd ch”dqdmbd hm cdl]mc bg]qfd ad,
svddm &h( sgd athkchmf—r onvdq tr]fd &vhsgnts ]mx bg]qfhmf(
]mc &hh( ax ]cchmf bg]qfhmf sgd DUr tmcdq sgd qdrodbshud
onkhbhdr- Onrhshud u]ktdr hmchb]sd sgd onkhbx qdctbdc sgd
cdl]mc bg]qfd ax bnmsqnkkhmf sgd bg]qfhmf ]bshnmr-

Vd du]kt]sdc sgd odqenql]mbd ne ntq nmkhmd ]ooqn]bg trhmf c]s]
eqnl L]x 1/12 sn Cdbdladq 1/12- Eqnl sgd c]s]rds) 0/ dohrncdr
vdqd q]mcnlkx rdkdbsdc ]r sgd sdrs rds) vghkd sgd qdl]hmhmf 0//
dohrncdr vdqd trdc ]r dwoknq]shnm r]lokdr ctqhmf qnns o]q]kkdkhy],
shnm- Mnmd ne sgd onkhbhdr g]c ]bbdrr sn sgd ]bst]k cdo]qstqd shldr ne
udghbkdr) qdkxhmf hmrsd]c nm ] vhmcnv ne onsdmsh]k cdo]qstqd shldr
oqnuhcdc ax trdqr-

S]akd 0 oqdrdmsr ] bnlo]qhrnm ne lnmsgkx ahkkr ]bqnrr dhfgs
lnmsgr enq ch”dqdms onkhbhdr- SgdCnl]hm,jmnvkdcfd,fthcdcLBSR
&CF,LBSR( bnmrhrsdmskx ntsodqenqldc ]kk nsgdq gdtqhrshbr hm rhw
ne sgd dhfgs lnmsgr- Hs cdlnmrsq]sdc rhfmhb]ms bnrs,d”dbshudmdrr
bnlo]qdc sn sgd vhcdkx trdc qd]k,vnqkc a]rdkhmd onkhbhdr) L]w,
Bg]qfd ]mc QdpBg]qfd) ]mc dudm rl]qs gdtqhrshbr khjd KKE ]mc
DCE-

CF,LBSR knvdqdc lnmsgkx bnrsr ax hloqnuhmf od]j rg]uhmf
vghkd l]hms]hmhmf lhrrdc RnB u]ktdr rhlhk]q sn gdtqhrshbr- Hm sdqlr
ne dwdbtshnm shld) CF,LBSR qdpthqdc ]m ]udq]fd ne 12-64 rdbnmcr
odq cdbhrhnm- Ax bnmsq]rs) cLBSR v]r e]rsdq) vhsg ]m ]udq]fd cdbh,
rhnm shld ne 04-27 rdbnmcr-

QK,a]rdc onkhbhdr ntsodqenqldcCF,LBSR hm svn ne dhfgslnmsgr)
ats sghr v]r ctd sn l]mx DU RnB qdpthqdldmsr adhmf tmr]shrdc
&S]akd 1(- S]akd 2 rgnvr QK e]hkr sn ldds RnB s]qfdsr enq ]m ]udq,
]fd ne 1/6 b]qr ctd sn tmbdqs]hmsx hm ]bshnm rdkdbshnm- Vghkd ntq
]ooqn]bg qdrtksr hm lnqd lhrrdc RnB hm rnld dohrncdr) hs odqenqlr
rhlhk]qkx sn rl]qs gdtqhrshbr hm sgd mtladq ne DUr e]kkhmf rgnqs ne
sgdhq qdpthqdc RnB-



SWakd 39 OdWj RgWuhmf Wbqnrr Wkk lnmsgr �knvdq hr adssdq(

Onkhbx CF,LBSR cLBSR QK KKE DCE QdpBg]qfd L]wBg]qfd

Ld]m © Rsc ,4-06 | 02-56 2-03 © 00-7/ 07-05 © 11-70 0-66 © 8-/1 1-66 © 0/-41 00-11 © 5-04 83-/1 © 35-5/

SWakd 49 :akWshnm rstcx z Rdmrhshuhsx WmWkxrhr) nm 0/ sdrs dohrncdr ne :tftrs 1/12 �knvdq hr adssdq(

Lnmsg CF,LBSR LBSR.O LBSR.G LBSR.B LBSR&LD( LBSR&KD( LBSR&AKE(
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SWakd 59 SnsWk bnrs ax onkhbx tmcdq W kWqfdq cdoWqstqd vhmcnv �2 gntqr( �knvdq hr adssdq(

Lnmsg CF,LBSR KKE DCE QdpBg]qfd L]wBg]qfd

@TF 7521-36 | 62-34 7571-/5 © 38-56 7571-87 © 4/-63 7631-45 © 44-08 83/1-62 © 033-32

SWakd 69 SnsWk Bnrs ne onkhbhdr tmcdq tmdwodbsdc hmbqdWrdr hm cWhkx udghbkd WqqhuWkr �knvdq hr adssdq(

Lnmsg CF,LBSR cLBSR KKE DCE QdpBg]qfd L]wBg]qfd

@TF 7478-/ | 63-08 754/-64 © 53-87 7580-65 © 42-0 7585-21 © 46-33 0/234 © 0// 00284-42 © 321-43

Sgd qdrtksr rgnv ntq ]ooqn]bg ntsodqenqlr gdtqhrshbr ax nosh,
lhyhmf ]bshnmr tmcdq tmbdqs]hmsx- Vghkd sgd rl]qs gdtqhrshbr rgnv
hloqnudldms nudq L]wBg]qfd ]mc QdpBg]qfd) sgdx b]mmns ]m,
shbho]sd etstqd dudmsr) khlhshmf odqenql]mbd- Dudm vhsg l]whltl
bg]qfhmf &L]wBg]qfd() rnld b]qr rshkk lhrr sgdhq RnB s]qfdsr he sgdhq
rs]x hr snn rgnqs-
Qnatrsmdrr sn tmbdqsWhmsx- Ehm]kkx) vd rgnv sg]s ntq ]ooqn]bg
ntsodqenqlr ]kk gdtqhrshbr vgdm vd etqsgdq hmbqd]rd sgd cdfqdd ne
tmbdqs]hmsx ax9 0( Hmbqd]rhmf sgd onsdmsh]k cdo]qstqd vhmcnv ]r
rgnvm hm S]akd 5 ]mc 1( G]mckhmf ]m tmdwodbsdc hmbqd]rd hm sgd
mtladq ne c]hkx DU ]qqhu]kr) ax hmbqd]rhmf sgd mtladq ne c]hkx b]qr
sn ad ]qntmc 14 odq c]x) ]r rgnvm hm S]akd 6- CF,LBSR s]bjkdr
bg]mfdr hm sgd dmuhqnmldms adssdq sg]m sgd qdrs ne sgd onkhbhdr)
s]jhmf 37-86 rdbnmcr odq cdbhrhnm vghkd cLBSR s]jdr ]m ]udq]fd ne
14-35 rdbnmcr odq cdbhrhnm- Sghr ghfgkhfgsr sgd b]o]ahkhsx ne cLBSR
sn rb]kd ltbg adssdq sg]m CF,LBSR hm sdqlr ne bnlots]shnm shld-
S]akd 6 ]krn rgnvr sg]s cLBSR ntsodqenqlr sgd qdrs ne sgd a]rdkhmd
ldsgncr ctqhmf sghr rb]kd to-

4-2 :akWshnm Rstcx
Sgd hlo]bs ne jdx sdbgmhptdr hm ntq ]ooqn]bg hr du]kt]sdc sgqntfg
]ak]shnm- Vd rdkdbs @tftrs 1/12) sgd lnmsg vhsg sgd ghfgdrs athkc,
hmf od]j) ]mc ]rrdrr hsr d”dbs nm sgd sns]k ahkk- Sgd ]ak]shnmr sdrsdc
]qd9 0( LBSR.O) vghbg qdok]bdr oqdchbsdc od]j cdl]mc vhsg nmkx
sgd btqqdms od]j cdl]mc- 1( LBSR.F) vghbg qdlnudr gdtqhrshbr
enq m]qqnvhmf sgd ]bshnm ro]bd- 2( LBSR.B) vghbg trdr ] ohdbdvhrd,
khmd]q a]ssdqx oqnkd hmrsd]c ne ] rhlokhdc khmd]q lncdk- S]akd 4
oqdrdmsr sgd qdrtksr) enkknvdc ax ] chrbtrrhnm ne d]bg ed]stqd—r
hlo]bs-
OdWj cdlWmc oqdchbshnm- Vd dw]lhmd LBSR.O) vgdqd od]j
cdl]mc oqdchbshnm hr qdlnudc hm khdt ne trhmf sgd btqqdms onvdq
cdl]mc ]r sgd sgqdrgnkc) ]mc sgd odqenql]mbd cqnor cq]rshb]kkx-

Sghr rgnvr sgd hlonqs]mbd ne g]uhmf ]m ]bbtq]sd lncdk enq oqd,
chbshmf od]j cdl]mc enq ]mx kdmfsg ne sgd ok]mmhmf gnqhynm-
Fdtqhrshbr enq Wbshnm oqtmhmf- Sgd LBSR.F ]ooqn]bg qdlnudr
sgd trd ne ]bshnm oqtmhmf uh] gdtqhrshbr) qdrtkshmf hm cdbqd]rdc odq,
enql]mbd- Sghr rgnvr sgd cdodmcdmbx ne LBSR nm sgd pt]khsx ne
sgd fdmdq]sdc sqddr- Qdlnuhmf ]bshnm oqtmhmf hmbqd]rdr sgd ]bshnm
ro]bd) l]jhmf hs chbtks sn bgnnrd ’fnnc“ ]bshnmr- Hmbqd]rhmf hsdq],
shnmr b]m hloqnud rnktshnmr ats l]x hmbqd]rd bnlots]shnm shld-
Ohdbdvhrd khmdWq bgWqfhmf oqnkdr- Trhmf ohdbdvhrd khmd]q bg]qf,
hmf oqnkdr) LBSR.B hmrsd]c ne khmd]q bg]qfhmf oqnkdr n”dqr rhl,
hk]q rnktshnmr ats ]ccr bnlokdwhsx- Lnrs DU l]mte]bstqdqr cn mns
chrbknrd bg]qfhmf oqnkdr) bnlokhb]shmf RnB btqud ]m]kxrhr- Vghkd
ohdbdvhrd khmd]q oqnkdr l]x hloqnud ]bbtq]bx) sgdhq ]ardmbd cndr
mns ]”dbs sgd u]khchsx ne sgd ]ooqn]bg) ]r ]krn mnsdc ax Rtmcrsqól
]mc Ahmchmf Z16[-

4-3 Rdmrhshuhsx :mWkxrhr
Sghr rdbshnm dwoknqdr sgd d”dbsr ne bg]mfhmf sgd ]bbtq]bx ne sgd
DU adg]uhnq ]mc athkchmf kn]c oqdchbshnmr ax odqstqahmf sgd LBSR
dwoknq]shnm r]lokdr- Vd du]kt]sd sgqdd rbdm]qhnr vhsg lnchdc
dwoknq]shnm r]lokdr9 &0( lnqd DUr &LD() &1( edvdq DUr &ED() ]mc &2(
ghfgdq athkchmf kn]c tbst]shnmr &AKE(- Sgd onkhbx—r odqenql]mbd hr
sdrsdc nm sgd 0/ tmbg]mfdc sdrs dohrncdr oqduhntrkx trdc hm S]akd 0
hm @tftrs- Sgdrd sdrsr) rgnvm hm sgd qhfgs g]ke ne S]akd 4) ]rrdrr
sgd onkhbx—r qdronmrd sn hmbqd]rdc tmbdqs]hmsx ]mc hsr hlo]bs nm
sns]k bnrs-
Vgdm CF,LBSR hr bnlahmdc vhsg dwoknq]shnm r]lokdr sg]s hmbktcd
lnqd DUr) cdmnsdc ]r LBSR&LD() sgd dwoknq]shnm r]lokdr bnms]hm
14$ lnqd b]qr nm ]udq]fd sg]m sgd sdrs dohrncdr- Hm bnmsq]rs) vgdm
trhmf edvdq DUr) qdoqdrdmsdc ]r LBSR&ED() sgd dwoknq]shnm r]l,
okdr g]ud 14$ edvdq b]qr nm ]udq]fd- Vghkd ansg rbdm]qhnr qdrtks



hm ] ghfgdq sns]k ahkk sg]m CF,LBSR) sgdx rshkk ]bghdud ] knvdq
nudq]kk bnrs bnlo]qdc sn sgd adrs cnl]hm,rodbhb gdtqhrshb) KKE-
Hm sgd LBSR&AKE( rbdm]qhn) CF,LBSR hr sdrsdc vhsg dwoknq]shnm
r]lokdr sg]s g]ud fqd]sdq athkchmf kn]c tbst]shnmr) hmsqnctbdc
ax ]cchmf ] wdc odqstqa]shnm ne ©0/$ sn sgd oqdchbsdc kn]c- Sghr
]bbntmsr enq onsdmsh]k dqqnqr hm sgd athkchmf kn]c oqdchbshnm lncdk
]mc ]rrdrrdr sgd ok]mmdq—r ]ahkhsx sn g]mckd rtbg u]qh]ahkhsx- @r
S]akd 4 rgnvr) sgd sns]k ahkk hr ghfgdq sg]m CF,LBSR ]mc KKE- @r
oqdchbshnm dqqnqr hmbqd]rd) CF,LBSR knrdr hsr odqenql]mbd dcfd
nudq sgd adrs gdtqhrshb- Sghr d”dbs hr rsqnmfdq enq athkchmf kn]c
oqdchbshnmr–vgdm ]bbtq]bx cqnor) odqenql]mbd cdbkhmdr pthbjkx-
Sghr l]x ad ]ssqhatsdc sn sgd cdbhrhnm sqdd vhsghm LBSR qdkxhmf
gd]uhkx nm sgd oqdchbsdc athkchmf kn]c sn drshl]sd qdv]qcr-

5 Bnmbktrhnm
Sghr o]odq oqnonrdr ] Cnl]hm,Jmnvkdcfd Fthcdc Lnmsd B]qkn
Sqdd Rd]qbg &CF,LBSR( ]ooqn]bg sn ]ccqdrr U1A bg]kkdmfdr hm
rl]qs athkchmfr ax noshlhyhmf bg]qfhmf bnmsqnk- Hm nmkhmd cdbhrhnm,
l]jhmf rbdm]qhnr) vd dmbntmsdq bg]kkdmfdr rtbg ]r sgd rsnbg]rshb
m]stqd ne DU ]qqhu]kr ]mc cdo]qstqdr ]mc khlhsdc cdbhrhnm,l]jhmf
shld- Sn ]ccqdrr sgdrd bg]kkdmfdr) CF,LBSR kdudq]fdr cnl]hm,
rodbhb gdtqhrshbr sn fthcd ]bshnm rdkdbshnm ]mc oqtmd sgd ]bshnm
ro]bd) dm]akhmf hs sn ntsodqenql sq]chshnm]k gdtqhrshb ]kfnqhsglr hm
sdqlr ne bnrs qdctbshnm ]mc cdl]mc bg]qfd noshlhy]shnm vhsghm
] qd]rnm]akd bnlots]shnm shld- Vghkd CF,LBSR cdlnmrsq]sdr
rtodqhnq odqenql]mbd) vd ]bjmnvkdcfd sg]s cdbdmsq]khydc LBSR
&cLBSR( rb]kdr lnqd dbhdmskx hm rbdm]qhnr vhsg ] k]qfdq mtladq
ne bg]qfdqr- Vd du]kt]sd ansg ]ooqn]bgdr trhmf rhltk]sdc U1A
rbdm]qhnr vhsg qd]k,vnqkc c]s] eqnl ]m DU l]mte]bstqdq ]mc rl]qs
athkchmf vhsg 04 bg]qfdqr- Qdrtksr rgnv sg]s CF,LBSR d”dbshudkx
g]mckdr sgd tmbdqs]hmsx hm DU cdo]qstqd shldr vghkd ]bghduhmf sgd
knvdrs lnmsgkx sns]k bnrsr ]mc lddshmf RnB qdpthqdldmsr) cdlnm,
rsq]shmf hsr b]o]ahkhsx hm l]m]fhmf nmkhmd DU bg]qfhmf tmcdq cx,
m]lhb bnmchshnmr- Ld]mvghkd) cLBSR oqnuhcdr ] rb]k]akd ]ksdqm],
shud sg]s odqenqlr vdkk hm ghfg,chldmrhnm]k ltksh,]fdms rdsshmfr-
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Z07[ Fdn”qdx Odssds) @x]m Ltjgno]cgx]x) Lxjdk Jnbgdmcdqedq) Xdufdmhx Unqnadx,
bghj) ]mc @aghrgdj Ctadx- 1/1/- Nm ]kfnqhsglhb cdbhrhnm oqnbdctqdr hm dldq,
fdmbx qdronmrd rxrsdlr hm rl]qs ]mc bnmmdbsdc bnlltmhshdr- XpVhu opdophms
XpVhu71..0-.6251 &1/1/(-

Z08[ Lhbg]dk I Qhradbj ]mc I]ldr A Q]vkhmfr- 1/08- Dbnmnlhb lncdk oqdchbshud
bnmsqnk enq shld,u]qxhmf bnrs ]mc od]j cdl]mc bg]qfd noshlhy]shnm- HDDD SpXmr-
:tsnlXs- Bnmspnk 54) 6 &1/08() 1846ˆ1857-

Z1/[ Sdsrtx] R]sn) S]j]xtjh Rghhm]) ]mc Qxtmnrtjd G]l]c]- 1/11- Noshlhy]shnm ne
DU atr bg]qfhmf rbgdctkd ax rsnbg]rshb oqnfq]llhmf- 1.11 01sg HmsdpmXshnmXk
Bnmfpdrr nm :cuXmbdc :ookhdc HmenplXshbr �HH:H,::H( &1/11() 516ˆ521-

Z10[ Kh]l Rbgq]ll ]mc @acdrk]l Antk]qh]r- 1/13- Oqnu]akx Dbhdms Knmf,Gnqhynm
Dwoknq]shnm hm Lnmsd B]qkn Sqdd Rd]qbg sgqntfg Rs]sd Nbbto]mbx Qdftk]qhy],
shnm- Hm Npnbddchmfr ne sgd 30rs HmsdpmXshnmXk Bnmedpdmbd nm LXbghmd JdXpmhmf
�Npnbddchmfr ne LXbghmd JdXpmhmf PdrdXpbg) Unk- 124() Qtrk]m R]k]jgtschmnu) Yhbn
Jnksdq) J]sgdqhmd Gdkkdq) @cqh]m Vdkkdq) Mtqh] Nkhudq) Inm]sg]m Rb]qkdss) ]mc Edkhw
Adqjdmj]lo &Dcr-(- OLKQ) 32717ˆ32750-

Z11[ Vdman Rgh ]mc Uhmbdms VR Vnmf- 1/00- Qd]k,shld udghbkd,sn,fqhc bnmsqnk
]kfnqhsgl tmcdq oqhbd tmbdqs]hmsx- Hm 1.00 HDDD hmsdpmXshnmXk bnmedpdmbd nm rlXps
fphc bnlltmhbXshnmr �RlXpsFphcBnll(- HDDD) 150ˆ155-

Z12[ C]uhc Rhkudq) Sgnl]r Gtadqs) Itkh]m Rbgqhssvhdrdq) Hn]mmhr @msnmnfknt) L]ssgdv
K]h) @qsgtq Ftdy)L]qb K]mbsns) K]tqdms Rheqd) Cg]qrg]m Jtl]q]m) Sgnqd Fq]dodk)
ds ]k- 1/07- @ fdmdq]k qdhmenqbdldms kd]qmhmf ]kfnqhsgl sg]s l]rsdqr bgdrr) rgnfh)
]mc Fn sgqntfg rdke,ok]x- Rbhdmbd 251) 5308 &1/07() 003/ˆ0033-

Z13[ Ingm @- Rs]mjnuhb) Jqhsgh Q]l]lqhsg]l) ]mc L]qbn Rotqh- 0887- CdXckhmd Rbgdc,
tkhmf enp PdXk,Shld Rxrsdlr7 Dce Xmc PdkXsdc :kfnphsglr- Jktvdq @b]cdlhb
Otakhrgdqr) TR@-

Z14[ RI Rtks]mtcchm) Q Uhahm) @ Q]idrg Jtl]q) Mhg]q Q]mi]m Adgdq]) L I]ghq O]rg])
]mc JJ A]rddq- 1/12- Cdudknoldms ne hloqnudc qdhmenqbdldms kd]qmhmf rl]qs
bg]qfhmf rsq]sdfx enq dkdbsqhb udghbkd dds- IntpmXk ne Dmdpfx RsnpXfd 53 &1/12()
0/5876-

Z15[ Xnmfitm Rtm) Rgdmfvdh V]mf) Et Wh]n) ]mc Ch]mbd F]n- 1/02- Od]j kn]c rgheshmf
bnmsqnk trhmf ch”dqdms bnkc sgdql]k dmdqfx rsnq]fd e]bhkhshdr hm bnlldqbh]k
athkchmfr9 @ qduhdv- Dmdpfx bnmudprhnm Xmc lXmXfdldms 60 &1/02() 0/0ˆ003-

Z16[ Nkkd Rtmcrsqól ]mc B]qk Ahmchmf- 1/0/- Noshlhy]shnm ldsgncr sn ok]m sgd
bg]qfhmf ne dkdbsqhb udghbkd ddsr- Hm Npnbddchmfr ne sgd hmsdpmXshnmXk bnmedpdmbd
nm bnmspnk) bnlltmhbXshnm Xmc onvdp dmfhmddphmf- Bhsdrddq) 17ˆ18-

Z17[ Qhbg]qc R Rtssnm ]mc @mcqdv F A]qsn- 1/07- Pdhmenpbdldms kdXpmhmf7 :m hmspn,
ctbshnm- LHS oqdrr-

Z18[ Jduhm S]mftx) L]whld Q Ctanhr) J]qnk Khm] Knody) ]mc Bgqhrsh]m F]fmå- 1/05-
Noshlhy]shnm lncdk ]mc dbnmnlhb ]rrdrrldms ne bnkk]anq]shud bg]qfhmf trhmf
Udghbkd,sn,Athkchmf- RtrsXhmXakd Bhshdr Xmc Rnbhdsx 15 &1/05() 385ˆ4/5-

Z2/[ G]n St) Rqci]m Ktjhb) @aghrgdj Ctadx) ]mc F]anq J]qr]h- 1/1/- @m KRSL,
A]rdc Nmkhmd Oqdchbshnm Ldsgnc enq Athkchmf Dkdbsqhb Kn]c Ctqhmf BNUHC,08-
Hm :mmtXk Bnmedpdmbd ne sgd NGL Rnbhdsx-

Z20[ T-R- Cdo]qsldms ne Dmdqfx- 1/12- Ahchqdbshnm]k Bg]qfhmf ]mc Dkdbsqhb Udghbkdr
enq Lnahkd Rsnq]fd-

Z21[ Xtmih]m Wt) Edmf O]m) ]mc K]mf Snmf- 1/05- Cxm]lhb rbgdctkhmf enq bg]qfhmf
dkdbsqhb udghbkdr9 @ oqhnqhsx qtkd- HDDD SpXmr- :tsnlXs- Bnmspnk 50) 01 &1/05()
3/83ˆ3/88-

Z22[ Phmf Xhm) Bgtmlh]n G]m) @hkhm Kh) Wh]n Kht) ]mc Xhmf Kht- 1/13- @ Qduhdv ne
Qdrd]qbg nm Athkchmf Dmdqfx Bnmrtloshnm Oqdchbshnm Lncdkr A]rdc nm @qshbh]k
Mdtq]k Mdsvnqjr- RtrsXhmXahkhsx 05) 06 &1/13() 67/4-

Z23[ Wh]m Yg]mf) J] Vhmf Bg]m) G]hqnmf Kh) Gt]hygh V]mf) Ihmf Pht) ]mc Fthahm
V]mf- 1/1/- Cddo,Kd]qmhmf,A]rdc Oqna]ahkhrshb Enqdb]rshmf ne Dkdbsqhb Udghbkd
Bg]qfhmf Kn]c Vhsg ] Mnudk Ptdthmf Lncdk- HDDD SpXmrXbshnmr nm Bxadpmdshbr
40 &1/1/() 2046ˆ206/- gssor9..]oh-rdl]mshbrbgnk]q-nqf.BnqotrHC91037/7555



: M’khmd :ooqnWbg
Enq ]mx fhudm dohrncd) vghbg hr ] sq]idbsnqx ne DU ]qqhu]kr ]mc
cdo]qstqdr) ]knmf vhsg sgd athkchmf kn]c enq ] rhmfkd ahkkhmf odqhnc)
vd b]m trd ]m nhmd noshlhy]shnm oqnfq]l sn rnkud sgd U1A oqna,
kdl ]mc nas]hm ]m dw]bs cdl]mc bnrs enq sg]s odqhnc- Sgtr) vd
enqltk]sd ] lhwdc hmsdfdq khmd]q oqnfq]l &LHKO( sg]s b]m bnlotsd
sgd noshl]k cdl]mc bnrs enq ]mx dohrncd-

:-0 DwWbs Rnktshnm
Sgd naidbshud ne sgdLHKO hrlhmhlhyhmf sgdltksh,naidbshudvdhfgsdc
rtl ne sgd sns]k qdv]qcr hm Dpt]shnm 0) vghkd lddshmf sgd bnm,
rsq]hmsr ]mc qdpthqdldmsr ne sgd U1A oqnakdl- Sgdrd hmbktcd dmrtq,
hmf d]bg DU hr ]rrhfmdc sn ] rhmfkd bg]qfdq sgqntfgnts hsr rs]x ]mc
jddohmf sgd ]bshnm vhsghm sgd bg]qfdq—r khlhsr- Vd trd BOKDW Z4[
sn rnkud sgd LHKO-
Cdbhrhnm UWqhWakdr9 Vd trd sgd r]ld rds ne u]qh]akdr cdmdc hm
Rdbshnm 2-0- @cchshnm]kkx) �𝑣 hr trdc sn qdoqdrdms sgd f]o adsvddm
sgd b]q—r qdpthqdc RnB ]mc hsr RnB ]s cdo]qstqd-
BnmrsqWhmsr9 Sn l]sbg sgd b]q sn sgd bg]qfdq ]rrhfmldms onkhbx
ne LBSR &vghbg enkknvr ] prs,bnld prs,rdpud ]rrhfmldms onkhbx()
vd oqd,bnlotsd sgd b]q sn bg]qfdq ]rrhfmldmsr- Vgdm ℎ𝑣.𝑘.𝑡 � 0) hs
cdmnsdr sg]s sgd ]rrhfmldms ne udghbkd 𝑣 sn bg]qfdq 𝑘 ]s shld 𝑡 ) sgd
udghbkd rs]xr ]rrhfmdc enq sgd ctq]shnm ne hsr rs]x-

Vd bntokd sgd ]rrhfmldms ]mc sgd bg]qfhmf u]qh]akdr ]r enkknvr-

∀𝑣 ∈ U.∀𝑡 ∈ S 9 𝑐𝑣𝑡 •
∑
𝑘

𝑞𝑚𝑎𝑥
𝑘

· 𝜂 · ℎ𝑣.𝑘.𝑡 &2(

∀𝑣 ∈ U.∀𝑡 ∈ S 9 𝑐𝑣𝑡 ≥
∑
𝑘

𝑞𝑚𝑖𝑛
𝑘

· 𝜂 · ℎ𝑣.𝑘.𝑡 &3(

Vd jddo sq]bj ne sgd DU—r RnB adenqd hs kd]udr sgd bg]qfhmf
rs]shnm) ]mc sq]bj he sgdqd hr ]mx f]o sn sgd qdpthqdc RnB-

∀𝑣 ∈ U 9 �𝑣 �
𝑒𝑣𝑟𝑒𝑞 � 𝑒𝑣

𝑡𝑣
𝑒𝑛𝑑

 &4(

Etqsgdqlnqd) enq sgd 𝑖𝑡ℎ shld rkns 𝑡𝑖 ) enq ]m DU) vd b]m mc sgd
]lntms ne dmdqfx qdl]hmhmf trhmf 𝑒𝑣𝑡𝑛/0 9

∀𝑣 ∈ U. 𝑡 ∈ S . he 𝑖 ; / 9 𝑒𝑣𝑡𝑖 � 𝑒𝑣/ / 𝑐
𝑣
𝑡𝑖
. &5(

nsgdqvhrd9 𝑒𝑣𝑡𝑖 � 𝑒𝑣𝑡𝑖�0 / 𝑐
𝑣
𝑡𝑖

&6(

vgdqd 𝑒𝑣/ hr sgd hmhsh]k bg]qfd sgd DU ]qqhudr vhsg-
Sgd cdl]mc bnrs b]m ad bnlotsdc ]r &qdb]kk sg]s Ω hr sgd mtladq

ne ]ffqdf]sd shld rknsr(9

∀𝑗 ∈ 𝑡𝜏𝑗 . 𝑗 ∈ {/. 0. · · · .Ω{ 9 𝜋 𝑗 �
∑
𝑣∈U
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𝑐𝑣𝑡 𝑗 / 𝑏
𝑝

𝑗
&7(

𝑃𝑚𝑎𝑥 ≥ 𝜋 𝑗 &8(

Vd mddc sn dmrtqd sg]s ] udghbkd qds]hmr sgd r]ld bg]qfdq sgqntfg,
nts hsr rs]x ]mc cn rn ax l]hms]hmhmf bnmshmtntr ]rrhfmldms ne sgd
b]q sn hsr bg]qfdq enq hsr ctq]shnm ne rs]x9

∀𝑣 ∈ U.∀𝑘 ∈ I.∀𝑡 ∈ S | 𝑡𝑒𝑛𝑑 9 𝑎𝑣.𝑘.𝑡 � 𝑎𝑣.𝑘.𝑡/0 � / &0/(

Maidbshud Vd v]ms sn mc sgd lhmhltl dmdqfx bnrs ]mc cdl]mc
bnrs) vghkd qdctbhmf sgd f]o adsvddm sgd RnB qdpthqdc ]s cdo]qstqd

SWakd 79 QI FxodqoWqWldsdqr Wmc rdkdbsdc uWktdr-

O]q]ldsdq Cdrbqhoshnm Q]mfd
@bsnq mdsvnqj Mtladq ne tmhsr ]s d]bg k]xdq Z85) 85[
Bqhshb mdsvnqj Mtladq ne tmhsr ]s d]bg k]xdq Z85) 85[
� Chrbntms e]bsnq enq etstqd qdv]qc 0
@bsnq%Bqhshb
kd]qmhmf q]sd

Kd]qmhmf q]sd enq toc]shmf ]bsnq
]mc bqhshb mdsvnqjr

0/�4) 0/�2

at’dpRhyd A]sbg rhyd enq edsbghmf sq]mrhshnmr
eqnl qdok]x at”dq

53

aXsbgRhyd Rhyd ne sgd qdok]x at”dq 0/5

XbshnmMnhrd Mnhrd ]ccdc ctqhmf ]bshnm dwokn,
q]shnm

mnql]k&/)/-1(

onkhbxFthcdQ]sd Oqna]ahkhsx sn hmsqnctbd onkhbx fthc,
]mbd

/-4 nq /-6

𝜆𝑆 ) 𝜆𝐵 ) 𝜆𝐷 Odm]ksx bndbhdmsr enq RnB qdpthqd,
ldms) ahkk bnrs) ]mc cdl]mc bg]qfd

0)0) 2

Q]mcnl rddc Q]mcnl rddc enq ]bsnq ]mc bqhshb
mdsvnqj hmhsh]khy]shnm

/,4

spXhmRsdo)
tocXsdRsdo

Sq]hmhmf rsdor ]mc rsdor odq toc]sd
ne s]qfds mdsvnqjr

4) 4

]mc sgd ]bst]k cdo]qstqd RnB) fhudm sgd SNT dkdbsqhbhsx oqhbdr-

lhm
∑
𝑡 ∈S

𝑤𝑡 ·
∑
𝑣∈U

�
𝑐𝑣𝑡 / 𝑏𝑒𝑡


/ 𝑃𝑚𝑎𝑥 ·𝑤𝑑 /𝑤𝑠 ·

∑
𝑣∈U

�𝑣 &00(

A CdbdmsqWkhydc LBSR :kfnqhsglr
Hm sghr rdbshnm) vd chrbtrr sgd ]kfnqhsgl cdrhfmdc enq cdbdmsq]khydc
Lnmsd B]qkn Sqdd Rd]qbg &LBSR( hm sgd bnmsdws ne ntq U1A eq]ld,
vnqj- @r cdrbqhadc d]qkhdq) cdbdmsq]khydc LBSR &cLBSR( dm]akdr
hmchuhct]k bg]qfdqr sn l]jd cdbhrhnmr hmcdodmcdmskx ax bnmrsqtbs,
hmf sgdhq nvm rd]qbg sqddr) q]sgdq sg]m qdkxhmf nm ] rhmfkd bdmsq]k,
hydc cdbhrhnm,l]jhmf oqnbdrr- Sghr ]ooqn]bg rhfmhb]mskx qdctbdr
sgd bnlots]shnm]k bnlokdwhsx) ]kknvhmf d]bg ]fdms sn dwoknqd hsr
]bshnm ro]bd hm o]q]kkdk) vghbg dmg]mbdr rb]k]ahkhsx ]mc qdronmrhud,
mdrr hm ltksh,]fdms rdsshmfr- Vd ]krn rgnv hm @kfnqhsgl 2 gnv vd
hlokdldms rnqshmf sgd b]qr a]rdc nm bphshbXkhsx rbnpd-

Vd cds]hk sgd ]kfnqhsglhb rsdor hmunkudc hm cLBSR) hmbktchmf
d]bg bg]qfdq—r oqnbdrr enq ]bshnm rdkdbshnm) qnkknts) ]mc a]bjoqno],
f]shnm) vghkd bnmrhcdqhmf sgd hlo]bs ne nsgdq ]fdmsr— ]bshnmr- @k,
fnqhsgl 1 oqnuhcdr sgd ordtcnbncd ]mc oqnbdctq]k aqd]jcnvm enq
hlokdldmshmf cLBSR) ]knmf vhsg ]bshnm ro]bd lnchb]shnmr sn ]hc
hm sgd k]qfd ]bshnm ro]bd dwoknq]shnm-

B FxodqoWqWldsdq rdWqbg enq LBSR
Nostm] hr ] lncdqm gxodqo]q]ldsdq noshlhy]shnm eq]ldvnqj sg]s
trdr ]m dbhdms r]lokhmf,a]rdc ]ooqn]bg sn hcdmshex sgd adrs bnl,
ahm]shnm ne gxodqo]q]ldsdqr enq ] fhudm naidbshud etmbshnm- Hs rto,
onqsr ]kfnqhsglr rtbg ]r Sqdd,rsqtbstqdc O]qydm Drshl]snqr &SOD( sn
]c]oshudkx r]lokd oqnlhrhmf qdfhnmr ne sgd gxodqo]q]ldsdq ro]bd
vghkd chrb]qchmf kdrr d”dbshud bnmftq]shnmr- D]bg sqh]k hm Nostm]
qdoqdrdmsr ] tmhptd bnlahm]shnm ne gxodqo]q]ldsdqr) vghbg hr du]k,
t]sdc a]rdc nm sgd naidbshud etmbshnm) ]mc qdrtksr ]qd rsnqdc hm ]
rstcx c]s]a]rd enq etqsgdq ]m]kxrhr- Nostm] ]krn oqnuhcdr uhrt]khy],
shnm snnkr) rtbg ]r gxodqo]q]ldsdq hlonqs]mbd fq]ogr) sn ghfgkhfgs
vghbg o]q]ldsdqr g]ud sgd lnrs rhfmhb]ms hlo]bs nm odqenql]mbd-



SWakd 89 SnsWk bnrs Wmc dwdbtshnm shld odq cdbhrhnm vgdm uWqxhmf sgd mtladq ne dwoknqWshnm rWlokdr �knvdq hr adssdq(

O]q]ldsdq CF,LBSR &0/DR( LBSR,4DR LBSR,04DR LBSR,1/DR

Sns]k bnrs &�( 7401-13 © 68-87 7426-84 © 85-08 7400-74 © 66-2 7400-42-02 © 64-54
Shld 12-64 11-26 13-28 14-/0

Hm ntq vnqj) vd tshkhydc Nostm] sn noshlhyd sgd odqenql]mbd ne
CF,LBSR ax lhmhlhyhmf sgd naidbshud &dpt]shnm &0((- Sgd rd]qbg
ro]bd hmbktcdc bqhshb]k LBSR o]q]ldsdqr khjd sgd mtladq ne hsdq,
]shnmr) sqdd cdosg) dwoknq]shnm bndbhdms) ]mc chrbntms e]bsnq- Hs
]krn hmbktcdc nsgdq cnl]hm,rodbhb o]q]ldsdqr) rtbg ]r odm]kshdr
enq tmlds RnB) qdv]qcr enq RnB lhkdrsnmdr) ]mc snkdq]mbd enq drsh,
l]sdc od]j onvdq- Nostm]—r sqh]k,a]rdc noshlhy]shnm qdud]kdc jdx
hmrhfgsr hmsn gxodqo]q]ldsdq hlonqs]mbd &Ehftqd 1() fthchmf sgd
rdkdbshnm ne noshl]k u]ktdr enq ntq m]k hlokdldms]shnm-

B-0 D’dbs ne dwoknqWshnm rWlokdr
Vd hmbktcd S]akd 8 sn hkktrsq]sd gnv odqenql]mbd bg]mfdr vhsg
ch”dqdms mtladqr ne dwoknq]shnm r]lokdr- Vd fq]ct]kkx hmbqd]rd
sgd mtladq ne dwoknq]shnm r]lokdr eqnl 4 sn 1/ hm rsdor ne 4- LBSR,
4DR trdr 4 r]lokdr) LBSR,04DR trdr 04) ]mc LBSR,1/DR trdr 1/)
vgdqd DR rs]mcr enq dwoknq]shnm rsdor- Sgd udqrhnm ne CF,LBSR
vd trd enq sgd nsgdq dwodqhldmsr g]ud 0/ dwoknq]shnm r]lokdr ]mc
hr qdoqdrdmsdc ]r CF,LBSR &0/DR(- Sgd s]akd rgnvr sg]s u]qxhmf
sgd mtladq ne dwoknq]shnm r]lokdr g]r lhmhl]k hlo]bs nm nudq]kk
odqenql]mbd) ]r sgd qdrtksr qdl]hm bnmrhrsdms vhsg khsskd cduh]shnm-
Sghr rtffdrsr sgd bgnrdm dwoknq]shnm r]lokdr ]qd rtbhdms enq
rs]akd ntsbnldr-

:kfnqhsgl 1 Cdbdmsq]khydc Lnmsd B]qkn Sqdd Rd]qbg &cLBSR(
Hmots9 Btqqdms Rs]sd P𝑡 ) hsdq]shnm mtladq K ) dwoknq]shnm q]mfd 𝛽
Mtsots9 Adrs ]bshnmr )A∗

𝑘
enq 𝑘 ∈ 𝐾[ enq ]kk bg]qfdqr

0 𝐷 ← Drshl]sdCdl]mcBg]qfd\P𝑡 ( �� DrshlUsd cdlUmc bgUpfd

1 enqdWbg 𝑘 ∈ 𝐾 rnpsdc ax kdXrs kXwhsx prs cn
2 A′

𝑘
← KKEOnkhbx\P𝑘

𝑡 .𝐷( �� Eds gdtphrshb Ubshnm

3 𝑆𝑝𝑎𝑐𝑒 \A𝑘 ( ←
FdsMdhfganqr\ )�𝛽 /A′

𝑘
/ Mnhrd. 𝛽 /A′

𝑘
/ Mnhrd[( enq

𝑛 ← 0 sn K cn �� DrsUaihrg spdd enp dUbg bgUpfdp

4 𝑆𝑎𝑚𝑝𝑙𝑒 ← FdmR]lokd\DUCdo. DU@qq. AKn]c(-
5 P𝑘

𝑡 ← P𝑡
6 P𝑘

𝑡/0 ← RdkdbsEqnl: \P𝑘
𝑡 . 𝑆𝑝𝑎𝑐𝑒 \A𝑘 (. 𝑆𝑎𝑚𝑝𝑙𝑒(

7 P𝑘
𝑡/1 ← Dwo]mc\P𝑘

𝑡/0. 𝑆𝑎𝑚𝑝𝑙𝑒( �� /cc mdv bghic mnc

8 𝑣 ← Rhltk]sd\P𝑘
𝑡/1. 𝑆𝑎𝑚𝑝𝑙𝑒. 𝐿𝐿𝐹𝑃𝑜𝑙𝑖𝑐𝑦( �� Pniints

0/ A]bjoqno]f]sd\P𝑘
𝑡/1. 𝑣

𝑘 ( �� SocUsd spdd rsUsd enp 𝑘

00 A∗
𝑘
← Adrs@bshnm\P𝑡 ( �� Rdidbs sgd adrs Ubshnm enp 𝑘

01 P𝑡 ← Toc]sd\P𝑡 .A∗
𝑘
( �� SocUsd rsUsd enp sgd mdws bgUpfdp

02 qdstqm )A∗
𝑘
enq 𝑘 ∈ 𝐾[

SWakd 0/9 FxodqoWqWldsdqr enq LBSR BnmftqWshnm

FxodqoWqWldsdq Ihlhsr UWktd

Hsdq]shnmr &Rhltk]shnm Rsdor( Z4/. 4//[ 1//
L]whltl Sqdd Cdosg Z0/. 7/[ 6/
Dwoknq]shnm Bndbhdms &𝐶( Z/.4. 1[ 0-303
Chrbntms E]bsnq &𝛾 ( Z/.8. 0[ 0
Odm]ksx enq Lhrrhmf RNB Z/.0. 4[ /-4
Odm]ksx enq Dwbddchmf Onvdq F]o Z/. 1/[ 4
Qdv]qc enq Lddshmf Qdpthqdc RNB Z/./0. 0[ /-0
Qdv]qc enq L]whlhyhmf RNB Z/.//0. 0[ /-/0
Drshl]sdc Od]j Onvdq @citrsldms &𝜖( Z�0/. 0/[ /
Dwoknq]shnm R]lokdr &o]q]kkdk sqddr( Z4. 1/[ 0/

:kfnqhsgl 2 Rnqs B]qr ax Bqhshb]khsx
Hmots9 Rds ne b]qrU
Mtsots9 Rnqsdc khrs ne b]qrU′ a]rdc nm bqhshb]khsx

0 U𝑐𝑟𝑖𝑡𝑖𝑐𝑎𝑙 ← ∅ �� GmhshUihyd ihrs ne bphshbUi rbnpdr

1 enqdWbg 𝑣 ∈ U cn
2 𝑐𝑣 ← BnlotsdBqhshb]khsx\𝑣( �� Anlotsd bphshbUi rbnpd

3 U𝑐𝑟𝑖𝑡𝑖𝑐𝑎𝑙 ← U𝑐𝑟𝑖𝑡𝑖𝑐𝑎𝑙 W {\𝑣. 𝑐𝑣({ �� /oodmc bUp 𝑣 Umc hsr

bphshbUihsx rbnpd

4 U′ ← Rnqs\U𝑐𝑟𝑖𝑡𝑖𝑐𝑎𝑙 . ax 𝑐𝑣 cdrbdmchmf( �� Rnps bUpr ax

bphshbUihsx rbnpd

5 qdstqm U′ �� Pdstpm rnpsdc ihrs ne bUpr

Ehftqd 19 HlonqsWmbd ne dWbg eWbsnq hm gxodqoWqWldsdq dw,
oknqWshnm


