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Tmhudqrhsx ne Rntsgdqm B]khenqmh]

Knr ?mfdkdr+ TR?

�arsqAbsfiTd oqnonrd W ldsgnc enq enqlWkkx bdqshexhmf Wmc
ptWmshexhmf flcfufctAi eAfqldrr ne cddo mdtqWk mdsvnqir %ALL(-
FmchuhctWk eWhqmdrr ftWqWmsddr sgWs Wmx svn hmchuhctWkr vgn Wqd
hcdmshbWk dwbdos enq W kdfWkkx oqnsdbsdc Wssqhatsd %d-f-) fdmcdq
nq qWbd( qdbdhud sgd rWld sqdWsldms- Tghkd sgdqd Wqd dwhrshmf
sdbgmhptdr sgWs oqnuhcd rtbg W ftWqWmsdd) sgdx sdmc sn rteedq eqnl
kWbi ne rbWkWahkhsx nq WbbtqWbx Wr sgd rhyd Wmc hmots chldmrhnm
ne sgd ALL hmbqdWrd- Ntq ldsgnc nudqbnldr sghr khlhsWshnm
ax Wookxhmf WarsqWbshnm sn W rxlankhb hmsdquWk aWrdc WmWkxrhr
ne sgd ALL enkknvdc ax hsdqWshud qdzmdldms fthcdc ax sgd
eWhqmdrr oqnodqsx- Dtqsgdqlnqd) ntq ldsgnc khesr sgd rxlankhb
hmsdquWk aWrdc WmWkxrhr eqnl bnmudmshnmWk ntAifsAsfud bdqshzbWshnm
sn ntAlsfsAsfud bdqshzbWshnm) ax bnlotshmf sgd odqbdmsWfd ne
hmchuhctWkr vgnrd bkWrrhzbWshnm ntsotsr Wqd oqnuWakx eWhq) hmrsdWc
ne ldqdkx cdbhchmf he sgd ALL hr eWhq- Td gWud hlokdldmsdc ntq
ldsgnc Wmc duWktWsdc hs nm cddo mdtqWk mdsvnqir sqWhmdc nm entq
onotkWq eWhqmdrr qdrdWqbg cWsWrdsr- Rgd dwodqhldmsWk qdrtksr rgnv
sgWs ntq ldsgnc hr mns nmkx lnqd WbbtqWsd sgWm rsWsd,ne,sgd,Wqs
sdbgmhptdr ats Wkrn rdudqWk nqcdqr,ne,lWfmhstcd eWrsdq-

H- HMSQNCTBSHNM

Sgd oqnakdl ne bdqshexhmf sgd e]hqmdrr ne l]bghmd kd]qmhmf
lncdkr hr lnqd hlonqs]ms sg]m dudq ctd sn rsqnmf hmsdqdrs hm
]ookxhmf l]bghmd kd]qmhmf sn ]tsnl]sdc cdbhrhnm l]jhmf hm
u]qhntr “dkcr eqnl a]mjhmf Z0[ ]mc gd]ksgb]qd Z1[ sn otakhb
onkhbx Z2[ ]mc bqhlhm]k itrshbd Z3[- Rhmbd sgd cdbhrhnmr ]qd
rnbh]kkx rdmrhshud+ hs hr hlonqs]ms sn bdqshex sg]s sgd l]bghmd
kd]qmhmf lncdk hmcddc sqd]sr hmchuhct]kr nq fqntor ne hmchuhc,
t]kr e]hqkx- Gnvdudq+ sghr hr bg]kkdmfhmf vgdm sgd lncdk hr ]
cddo mdtq]k mdsvnqj ’CMM( vhsg ] k]qfd mtladq ne ghccdm
o]q]ldsdqr ]mc bnlokdw mnmkhmd]q ]bshu]shnmr- Sgd bg]kkdmfd
hr ]krn dw]bdqa]sdc ]r sgd mdsvnqj rhyd ]mc hmots chldmrhnm
hmbqd]rd- Hm sghr vnqj+ vd ]hl sn nudqbnld sgd bg]kkdmfd ax
kdudq]fhmf ]arsq]bs hmsdqoqds]shnm sdbgmhptdr sn bdqshex e]hqmdrr
ansg pt]khs]shudkx ]mc pt]mshs]shudkx-

Ntq vnqj enbtrdr nm hmchuhctXk eXhqmdrr vghbg+ ]s ] ghfg
kdudk+ qdpthqdr sg]s rhlhk]q hmchuhct]kr ]qd sqd]sdc rhlhk]qkx Z4[-
Gdqd+ rhlhkXq hmchuhctXkr ]qd sgnrd vgn cheedq nmkx hm rnld
kdf]kkx oqnsdbsdc hmots ]ssqhatsd ’d-f-+ fdmcdq nq q]bd( ats ]fqdd
hm sgd tmoqnsdbsdc ]ssqhatsdr+ ]mc adhmf sqdXsdc rhlhkXqkx ld]mr
sg]s sgd CMM fdmdq]sdr sgd r]ld bk]rrh“b]shnm ntsots-0 Kds
sgd CMM ad ] etmbshnm e 9 W → X eqnl hmots cnl]hm W

sn ntsots q]mfd X + vgdqd ]m hmchuhct]k w ∈ W hr ]m hmots
]mc ] bk]rr k]adk x ∈ X hr sgd ntsots- ?rrtld sg]s d]bg hmots

0Sghr mnshnm b]m ad tmcdqrsnnc ]r b]tr]k e]hqmdrr Z5[ nq cdodmcdmbx
e]hqmdrr Z6[+ vghbg hr ] mnm,oqna]ahkhrshb enql ne bntmsdqe]bst]k e]hqmdrr Z7[-
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hmhsh]k o]qshshnm
O ← U

]ccdc sn R Mn

Xdr

Bdqsh“b]shnm
Rtaoqnakdl
e� ui � O 

:arsqWbshnm
’Enqv]qc ?m]kxrhr(
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PtWmshzbWshnm
’Q]sd Bnlots]shnm(
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EXhq TmeXhq

mdv o]qshshnmr
Oj� Or

]ccdc sn R

Ehf- 0- AYfnNtYir enq bdqshexhmf ]mc pt]mshexhmf e]hqmdrr ne ] CMM lncdk e

vgdqd ui hr ] oqnsdbsdc ]ssqhatsd ]mc U hr sgd hmots cnl]hm-

w : w0� , , , � w, hr ] B,chldmrhnm]k udbsnq+ ]mc wi + vgdqd
0 ≤ i ≤ B+ hr ] oqnsdbsdc ]ssqhatsd- Vd r]x sg]s sgd CMM
hr oqnuXakx eXhq ’bdqsh“dc( enq sgd dmshqd hmots cnl]hm W he
e%w( : e%w( gnkcr enq ]mx svn hmchuhct]kr w ∈ W ]mc w

 ∈ W

sg]s cheedq nmkx hm wi ats ]fqdd hm sgd tmoqnsdbsdc ]ssqhatsdr
’∀wf vgdqd h : i(- Bnmudqrdkx+ sgd CMM hr oqnuXakx tmeXhq
’e]krh“dc( enq hmots cnl]hm W he e%w( : e%w( gnkcr enq ]mx
svn hmchuhct]kr ’w ∈ W ]mc w

 ∈ W( sg]s cheedq nmkx hm sgd
oqnsdbsdc ]ssqhatsd- He sgd CMM hr mdhsgdq bdqsh“dc mnq e]krh“dc+
hs qdl]hmr tmcdbhcdc-

Fhudm ] CMM e + ] oqnsdbsdc ]ssqhatsd wi + ]mc ]m hmots
cnl]hm W + ] ptXkhsXshud bdqsh“b]shnm oqnbdctqd ]hlr sn cd,
sdqlhmd vgdsgdq e hr eXhq+ tmeXhq+ nq tmcdbhcdc enq ]kk w ∈ W -
Pt]khs]shud ]m]kxrhr hr oq]bshb]kkx hlonqs]ms adb]trd+ he e hr
oqnu]akx e]hq+ sgd lncdk l]x ad trdc Xr hr+ ats he e hr oqnu]akx
tme]hq+ sgd lncdk rgntkc mns ad trdc sn l]jd cdbhrhnm enq ]mx
w ∈ W - Vgdm sgd qdrtks ne pt]khs]shud ]m]kxrhr hr tmcdbhcdc+
gnvdudq+ sgdqd hr ] mddc enq ptXmshsXshud ]m]kxrhr+ sn bnlotsd
sgd cdfqdd ne e]hqmdrr- Enq dw]lokd+ sgd cdfqdd ne e]hqmdrr l]x
ad ld]rtqdc ax sgd odqbdms]fd ne hmchuhct]kr hm hmots cnl]hm
W vgnrd bk]rrh“b]shnm ntsotsr ]qd oqnu]akx e]hq-

Ansg ptXkhsXshud bdqsh“b]shnm ]mc ptXmshsXshud bdqsh“b]shnm
]qd g]qc oqnakdlr enq cddo mdtq]k mdsvnqjr- Vghkd sgdqd
]qd l]mx udqh“b]shnm snnkr enq cddo mdtq]k mdsvnqjr+ dwhrs,
hmf udqh“dqr rtbg ]r QdktU]k Z8[+ CddoOnkx Z0/[+ ]mc >,
β,BQNVM Z00[ enbtr nm bdqshexhmf odqstqa]shnm qnatrsmdrr+
vghbg hr ] etmc]ldms]kkx cheedqdms oqnodqsx+ ]mc b]mmns bdqshex
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hmchuhct]k e]hqmdrr- Sn sgd adrs ne ntq jmnvkdcfd+ sgd nmkx
dwhrshmf sdbgmhptd enq bdqshexhmf hmchuhct]k e]hqmdrr ne ] CMM
hr AYfnfau Z01[- Gnvdudq+ rhmbd hs chqdbskx ]m]kxydr sgd adg]uhnq
ne ] CMM hm sgd bnmbqdsd cnl]hm trhmf sgd RLS rnkudq+ sgd
bnlots]shnm]k bnrs hr dwsqdldkx ghfg: ]r ] qdrtks+ AYfnfau b]m
nmkx bdqshex shmx mdsvnqjr- Etqsgdqlnqd+ hs b]mmns pt]mshex
sgd cdfqdd ne e]hqmdrr- Oqhnq vnqjr nm pt]mshs]shud ]m]kxrhr
ne e]hqmdrr enbtr nm dhsgdq sdrshmf Z02[+ Z03[+ Z04[+ vghbg cn
mns kd]c sn rntmc bdqsh“b]shnm+ nq rs]shrshb]k o]qhsx Z05[+ Z06[
sg]s bnmbdqmr ]mnsgdq sxod ne e]hqmdrr+ fqnto e]hqmdrr+ vghbg
cheedqr rhfmh“b]mskx eqnl hmchuhct]k e]hqmdrr-

Sn “kk sgd f]o+ vd oqnonrd sgd “qrs rb]k]akd ldsgnc
enq bdqshexhmf ]mc ptXmshexhmf hmchuhct]k e]hqmdrr ne ] CMM-
Ntq ldsgnc+ m]ldc AYfnNtYir+ s]jdr ] bdqsh“b]shnm oqnakdl
’bnmrhrshmf ne sgd CMM e + oqnsdbsdc ]ssqhatsd wi + ]mc hmots
cnl]hm W( ]r hmots ]mc qdstqmr nmd ne sgd enkknvhmf sgqdd
ntsotsr9 ’0( bdqshzdc &eXhq( enq ]kk hmots w ∈ W: ’1( eXkrhzdc
&tmeXhq( enq ]kk hmots w ∈ W: nq ’2( tmcdbhcdc+ ld]mhmf
sg]s e hr mdhsgdq 0//$ eXhq mnq 0//$ tmeXhq- Hm sgd sghqc
b]rd+ ntq ldsgnc ]krn bnlotsdr sgd odqbdms]fd ne hmotsr
hm W vgnrd bk]rrh“b]shnm ntsotsr ]qd oqnu]akx eXhq- Lnqd
rodbh“b]kkx+ ntq ldsgnc oqnuhcdr ] knvdq antmc ne sgd bdqsh“dc
odqbdms]fd+ vghbg b]m ft]q]msdd sg]s sgd CMM lddsr ] bdqs]hm
qdpthqdldms+ d-f-+ sgd CMM hr hmchuhct]kkx e]hq enq ]s kd]rs 7/$
ne ]kk hmotsr hm W -

?r rgnvm hm Ehf- 0+ AYfnNtYir hsdq]sdr sgqntfg sgqdd rsdor9
]arsq]bshnm ’enqv]qc ]m]kxrhr(+ qd“mdldms ’a]bjv]qc ]m]kx,
rhr(+ ]mc pt]msh“b]shnm ’q]sd bnlots]shnm(- ?rrtlhmf sg]s sgd
kdf]kkx oqnsdbsdc ]ssqhatsd wi g]r svn onrrhakd u]ktdr ’d-f-+
l]kd ]mc edl]kd(+ enqv]qc ]m]kxrhr sqhdr sn oqnud sg]s+ enq d]bg
w hm sgd hmots o]qshshnm O ’vghbg hr sgd dmshqd hmots cnl]hm
W hmhsh]kkx(+ fihoohmf sgd u]ktd ne sgd oqnsdbsdc ]ssqhatsd ne
w cndr mns bg]mfd sgd lncdk&r ntsots- Sghr hr ]bbnlokhrgdc
ax oqno]f]shmf svn rxlankhb hmots hmsdqu]kr D ’∀w ∈ O sg]s
]qd l]kd( ]mc D

 ’∀w
 ∈ O sg]s ]qd edl]kd( sn bnlotsd sgd

svn bnqqdronmchmf ntsots hmsdqu]kr sg]s ]qd nudq]ooqnwhl]sdc-
He sgd bk]rrh“b]shnm k]adkr ’enq ]kk w ]mc w

( ]qd sgd r]ld+
ntq ldsgnc qdstqmr bdqshzdc &eXhq(- Nm sgd nsgdq g]mc+ he sgd
bk]rrh“b]shnm k]adkr ’enq ]kk w ]mc w

( ]qd cheedqdms+ ntq ldsgnc
qdstqmr eXkrhzdc &tmeXhq(- Hm sgdrd svn b]rdr+ 0//$ ne sgd hmotsr
hm sgd o]qshshnm O ]qd qdrnkudc-

Nsgdqvhrd+ vd odqenql qd“mdldms ’a]bjv]qc ]m]kxrhr( ax
rokhsshmf O hmsn o]qshshnmr Ok ]mc Or ]mc ]ookx enqv]qc ]m]kx,
rhr sn d]bg ne sgdrd mdv o]qshshnmr- Rhmbd rl]kkdq o]qshshnmr
nesdm kd]c sn rl]kkdq ]ooqnwhl]shnm dqqnqr+ qd“mdldms g]r
sgd onsdmsh]k sn hmbqd]rd sgd mtladq ne bdqsh“dc ’nq e]krh“dc(
hmotsr ]mc cdbqd]rd hm sgd mtladq ne tmcdbhcdc hmotsr- Sn
dmrtqd sg]s ntq ldsgnc sdqlhm]sdr pthbjkx+ vd oqnonrd svn
dXqkx sdqlhmXshnm bnmchshnmr a]rdc nm sgd qd“mdldms cdosg ne
d]bg o]qshshnm O ⊆ W - Sgd qd“mdldms cdosg hr sgd mtladq ne
shldr W hr o]qshshnmdc sn oqnctbd O - Sgdqd ]qd svn oqdcd“mdc
sgqdrgnkcr- Nmbd sgd qd“mdldms cdosg dwbddcr sgd ghfgdq
sgqdrgnkc+ vd bk]rrhex sgd o]qshshnm O ]r tmcdbhcdc ]mc ]unhc
rokhsshmf hs etqsgdq- Ats he sgd qd“mdldms cdosg dwbddcr sgd
knvdq sgqdrgnkc vhsgnts dwbddchmf sgd ghfgdq sgqdrgnkc+ vd
trd q]mcnl r]lokhmf sn sqx sn “mc ] bnmbqdsd dw]lokd w ∈ O

sg]s uhnk]sdr sgd e]hqmdrr oqnodqsx- He rtbg ] bntmsdqdw]lokd
hr entmc+ vd bk]rrhex O ]r tmcdbhcdc ]mc ]unhc rokhsshmf hs
etqsgdq- Nsgdqvhrd+ vd jddo rokhsshmf O hmsn rl]kkdq o]qshshnmr-

Vd g]ud du]kt]sdc ntq ldsgnc nm ] k]qfd mtladq ne
cddo mdtq]k mdsvnqjr sq]hmdc trhmf entq vhcdkx,trdc c]s]rdsr
enq e]hqmdrr qdrd]qbg9 A]mj Z07[ ’enq oqdchbshmf l]qjdshmf(+
Fdql]m Z08[ ’enq oqdchbshmf bqdchs qhrj(+ ?ctks Z1/[ ’enq
oqdchbshmf d]qmhmf onvdq(+ ]mc Bnlo]r Z10[ ’enq oqdchbshmf
qdbhchuhrl qhrj(- Enq bnlo]qhrnm+ vd ]ookx AYfnfau Z01[ rhmbd
hs qdoqdrdmsr sgd btqqdms rs]sd,ne,sgd,]qs hm bdqshexhmf hmchuhct]k
e]hqmdrr: vd ]krn ]ookx >,β,BQNVM rhmbd hs hr btqqdmskx sgd
adrs qnatrsmdrr udqh“dq enq cddo mdtq]k mdsvnqjr- Ntq qdrtksr
rgnv sg]s >,β,BQNVM hr mns deedbshud hm bdqshexhmf hmchuhct]k
e]hqmdrr- ?r enq AYfnfau+ ntq ldsgnc AYfnNtYir rhfmh“b]mskx
ntsodqenqlr AYfnfau hm sdqlr ne ansg ]bbtq]bx ]mc roddc enq
]kk CMM admbgl]qjr- Hm e]bs+ AYfnNtYir nesdm bnlokdsdr
bdqsh“b]shnm hm rdbnmcr+ vgdqd]r AYfnfau nesdm shldr nts ]esdq
2/ lhmtsdr ]mc bdqsh“dr mnsghmf nq nmkx ] shmx eq]bshnm ne sgd
dmshqd hmots cnl]hm-

Sn rtll]qhyd+ sghr o]odq l]jdr sgd enkknvhmf bnmsqhatshnmr9
� Vd oqnonrd sgd “qrs rb]k]akd ldsgnc enq bdqshexhmf ]mc

pt]mshexhmf hmchuhct]k e]hqmdrr ne CMMr trhmf rxlankhb
hmsdqu]k a]rdc ]m]kxrhr sdbgmhptdr-
0( Enq enqv]qc ]m]kxrhr+ vd oqnonrd sdbgmhptdr enq

lnqd ]bbtq]sdkx cdbhchmf he sgd CMM hr e]hq.tme]hq
enq ]kk hmotsr hm ]m hmots o]qshshnm-

1( Enq qd“mdldms+ vd oqnonrd sdbgmhptdr enq lnqd
deedbshudkx cdbhchmf gnv sn rokhs sgd hmots o]qshshnm-

2( Enq pt]msh“b]shnm+ vd oqnonrd sdbgmhptdr enq de“,
bhdmskx bnlotshmf sgd odqbdms]fdr ne hmotsr vgnrd
ntsotsr b]m ad bdqsh“dc ]mc e]krh“dc-

� Vd cdlnmrsq]sd sgd ]cu]ms]fdr ne ntq ldsgnc nudq
sgd btqqdms rs]sd,ne,sgd,]qs nm ] k]qfd mtladq ne CMMr
sq]hmdc trhmf entq onotk]q e]hqmdrr qdrd]qbg c]s]rdsr-

Sgd qdl]hmcdq ne sghr o]odq hr nqf]mhydc ]r enkknvr- Ehqrs+
vd lnshu]sd ntq vnqj hm Rdbshnm HH trhmf dw]lokdr- Sgdm+
vd oqdrdms sgd sdbgmhb]k a]bjfqntmc hm Rdbshnm HHH- Mdws+ vd
oqdrdms sgd ghfg,kdudk oqnbdctqd ne ntq ldsgnc hm Rdbshnm HU+
enkknvdc ax cds]hkdc ]kfnqhsglr ne sgd ]arsq]bshnm+ qd“mdldms+
]mc pt]msh“b]shnm rtaqntshmdr hm Rdbshnmr U+ UH ]mc UHH- Vd
oqdrdms sgd dwodqhldms]k qdrtksr hm Rdbshnm UHHH+ qduhdv sgd
qdk]sdc vnqj hm Rdbshnm HW+ ]mc “m]kkx fhud ntq bnmbktrhnmr
hm Rdbshnm W-

HH- LNSHU?SHNM

Hm sghr rdbshnm+ vd trd ]m dw]lokd sn hkktrsq]sd sgd khlhs],
shnmr ne dwhrshmf ldsgncr-

=- Sgd LnshuXshmf DwXlokd

Ehf- 1 ’kdes( rgnvr ] CMM enq l]jhmf ghqhmf cdbhrhnmr- Hs
g]r sgqdd hmots mncdr ’h0� h1 ]mc h2(+ svn ghccdm mdtqnmr ’g0

]mc g1( ]mc nmd ntsots mncd ’n(- Sgd u]ktdr ne g0 ]mc g1

]qd bnlotsdc hm svn rsdor9 “qrs+ sgd u]ktdr ne h0� h1 ]mc h2

]qd ltkshokhdc ax sgd dcfd vdhfgsr adenqd sgdx ]qd ]ccdc to:
sgdm+ sgd qdrtks hr edc sn ]m ]bshu]shnm etmbshnm- Enq hmrs]mbd+
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0-1

/-3

/-1

,0-/

Ehf- 1- Rxlankhb hmsdqu]k ]m]kxrhr ne ]m dw]lokd CMM enq l]jhmf ghqhmf
cdbhrhnmr9 sgd kdes “ftqd hr enq edl]kd ]ookhb]msr ’h+ ∈ 1�� �[(+ ]mc sgd qhfgs
“ftqd hr enq l]kd ]ookhb]msr ’vgdqd h+ ∈ 10� 0[(- Dwbdos enq sgd oqnsdbsdc
]ssqhatsd h++ sgd rxlankhb hmsdqu]kr ne sgd nsgdq ]ssqhatsdr ]qd sgd r]ld-

sgd ]bshu]shnm etmbshnm l]x ad QdKT%y( : lYw%+� y(- Sgd
ntsots ne sgd dmshqd mdsvnqj e hr a]rdc nm vgdsgdq sgd u]ktd
ne n hr ]anud /: sg]s hr+ onrhshud k]adk hr fdmdq]sdc he n < +:
nsgdqvhrd+ mdf]shud k]adk hr fdmdq]sdc-

Sgd CMM s]jdr ]m hmots udbsnq w vhsg sgqdd ]ssqhatsdr9 w0

hr sgd hmsdquhdv rbnqd ne sgd ina ]ookhb]ms+ w1 hr sgd fdmcdq ’/
enq edl]kd ]mc 0 enq l]kd(+ ]mc w2 hr sgd mtladq ne xd]qr ne
dwodqhdmbd- Etqsgdqlnqd+ w1 hr sgd oqnsdbsdc ]ssqhatsd vghkd w0

]mc w2 ]qd tmoqnsdbsdc ]ssqhatsdr- Hm fdmdq]k+ sgd hmots cnl]hm
l]x ad tmantmcdc+ d-f-+ vgdm rnld ]ssqhatsdr ]qd qd]k,u]ktdc
u]qh]akdr- Gnvdudq+ enq hkktrsq]shnm otqonrdr+ vd ]rrtld sg]s
sgd hmots cnl]hm hr W : Pw { w0 ∈ P0� 1� 2� 3� 4|� w1 ∈
P+� 0|� ]mc w2 ∈ P+� 0� 1� 2� 3� 4||+ ld]mhmf sg]s W g]r ] sns]k
ne 4× 1× 5 : 5+ hmchuhct]kr-

Bnmrhcdq sgd hmchuhct]k w : 4� +� 4+ ld]mhmf sg]s w0 : 4+
w1 : + ]mc w2 : 4- ?bbnqchmf sn sgd CMM hm Ehf- 1+ sgd
ntsots hr sgd onrhshud k]adk- ?esdq fihoohmf sgd u]ktd ne sgd
oqnsdbsdc ]ssqhatsd w1 eqnl / sn 0+ vd g]ud sgd hmchuhct]k w

 :
4� 0� 4+ enq vghbg sgd CMM&r ntsots hr ]krn sgd onrhshud k]adk-
Rhmbd sgd CMM&r ntsots hr nakhuhntr sn sgd fdmcdq ]ssqhatsd+
vd r]x sg]s hs hr e]hq enq sghr hmots w-

Bnmrhcdq ]mnsgdq hmchuhct]k w : 0� +� 4 vgnrd fdmcdq,
fihoodc bntmsdqo]qs hr w

 : 0� 0� 4- Rhmbd sgd CMM oqnctbdr
sgd mdf]shud k]adk ]r ntsots enq ansg+ hs hr rshkk e]hq enq sghr
hmots w-

Sn rtll]qhyd+ sgd CMM e l]x ad e]hq qdf]qckdrr ne vgdsgdq
] o]qshbtk]q w ∈ W qdbdhudr ] onrhshud nq mdf]shud ntsots: ]r
knmf ]r w qdbdhudr sgd r]ld k]adk ]r hsr bntmsdqo]qs w

+ sgd
CMM hr bnmrhcdqdc e]hq-

Hm bnmsq]rs+ rhmbd sgd hmchuhct]k w : 0� +� 2 ]mc hsr
bntmsdqo]qs w

 : 0� 0� 2 qdbdhud cheedqdms ntsotsr eqnl e +
vgdqd w fdsr sgd onrhshud k]adk ats w

 fdsr sgd mdf]shud k]adk+
sgd CMM hr mns e]hq enq sghr hmots w- Etqsgdqlnqd+ sghr o]hq
%w� w

( rdqudr ]r ] bntmsdqdw]lokd-

A- KhlhsXshnmr ne Oqhnq Vnqi

Nmd onrrhakd rnktshnm sn sgd e]hqmdrr bdqsh“b]shnm oqnakdl
]r cd“mdc ]anud vntkc ad dwokhbhs dmtldq]shnm ne sgd %w� w

(
o]hqr- Enq d]bg w ∈ W + vd l]x fiho hsr oqnsdbsdc ]ssqhatsd
sn fdmdq]sd w

 ]mc sgdm bgdbj he e%w( : e%w(- Gnvdudq+
rhmbd sgd rhyd ne sgd hmots cnl]hm W l]x ad dwsqdldkx k]qfd

nq hm“mhsd+ sghr ldsgnc vntkc ad oqnghahshudkx dwodmrhud hm
oq]bshbd-

?mnsgdq onrrhakd rnktshnm hr sn kdudq]fd dwhrshmf CMM
qnatrsmdrr udqh“dqr+ rtbg ]r QdktU]k Z8[+ Z11[+ CddoOnkx Z0/[+
]mc >,β,BQNVM Z00[- Gnvdudq+ rhmbd qnatrsmdrr ]mc hmch,
uhct]k e]hqmdrr ]qd etmc]ldms]kkx cheedqdms oqnodqshdr+ ]ookxhmf
] qnatrsmdrr udqh“dq vntkc mns vnqj vdkk hm oq]bshbd- Sgd
qd]rnm hr adb]trd ] qnatrsmdrr udqh“dq s]jdr ]m hmchuhct]k w

]mc sqhdr sn oqnud sg]s rl]kk odqstqa]shnm ne w ’nesdm cd“mdc
ax {{w·w

{{ z δ+ vgdqd δ hr ] rl]kk bnmrs]ms( cndr mns bg]mfd
sgd ntsots k]adk- Gnvdudq+ ctqhmf e]hqmdrr bdqsh“b]shnm+ vd ]qd
mns fhudm ] bnmbqdsd hmchuhct]k w: hmrsd]c+ vd ]qd rtoonrdc sn
bgdbj enq ]kk w ∈ W ]mc w

 ∈ W + vgdqd wi : w

i - He vd enqbd

] qnatrsmdrr udqh“dq sn s]jd ] rxlankhb hmots D ’∀w ∈ W(+ hs
vntkc sqx sn oqnud sg]s sgd CMM oqnctbdr sgd r]ld ntsots
k]adk enq ]kk hmotsr hm W ’hlokxhmf sg]s sgd CMM l]jdr sgd
r]ld cdbhrhnm enq ]kk hmotsr hm W(-

Qdb]kk ntq dw]lokd mdsvnqj e hm Ehf- 1- Vghkd ntq ldsgnc
b]m oqnud sg]s e hr e]hq enq ]m hmots cnl]hm sg]s bnms]hmr w :
4� +� 4 ]mc w

 : 4� 0� 4 ’ansg qdbdhud ] onrhshud ntsbnld( ]r
vdkk ]r w : 0� +� 4 ]mc w

 : 0� 0� 4 ’ansg qdbdhud ] mdf]shud
ntsbnld(+ sghr b]mmns ad ]bbnlokhrgdc ax ] qnatrsmdrr udqh“dq
’rhmbd hs hr ]klnrs mdudq onrrhakd enq ]kk hmchuhct]kr hm sgd hmots
cnl]hm sn g]ud sgd r]ld ntsbnld(-

Sgd nmkx btqqdmskx ]u]hk]akd ldsgnc enq ’pt]khs]shudkx( bdq,
shexhmf hmchuhct]k e]hqmdrr ne ] CMM hr AYfnfau Z01[+ vghbg
qdkhdr nm sgd RLS rnkudq ]mc l]x qdstqm nmd ne sgd enkknvhmf
qdrtksr9 R?S ’ld]mhmf sg]s sgdqd dwhrsr ] bntmsdqdw]lokd sg]s
uhnk]sdr sgd e]hqmdrr oqnodqsx(+ TMR?S ’ld]mhmf sg]s sgdqd
hr mn bntmsdqdw]lokd(+ nq TMJMNVM ’ld]mhmf sg]s sgd
qdrtks qdl]hmr hmbnmbktrhud(- Sgd l]hm oqnakdl ne AYfnfau hr
sg]s hs vnqjr chqdbskx hm sgd bnmbqdsd cnl]hm ax oqdbhrdkx
dmbnchmf sgd mnm,khmd]q bnlots]shnmr hmrhcd sgd CMM ]r
knfhb]k enqltk]r ]mc rnkuhmf sgdrd enqltk]r trhmf sgd RLS
rnkudq- Rhmbd d]bg b]kk sn sgd RLS rnkudq hr MO,bnlokdsd+ sgd
nudq]kk bnlots]shnm]k bnrs hr ghfg- ?ksgntfg AYfnfau ]ssdlosr
sn qdctbd sgd bnlots]shnm]k bnrs ax o]qshshnmhmf hmots cnl]hm
X oqhnqh ]mc gdtqhrshb]kkx oqtmhmf knfhb]k bnmrsq]hmsr+ hs cndr
mns rb]kd ]r sgd mdsvnqj rhyd ]mc hmots chldmrhnm hmbqd]rd-
Hmcddc+ ntq dwodqhldms]k du]kt]shnm ne AYfnfau rgnvr sg]s nmkx
shmx mdsvnqjr ’vhsg ≤ 0++ mdtqnmr( b]m ad bdqsh“dc-

B- Mnudksx ne Ntq Ldsgnc

Vd nudqbnld sgd ]enqdldmshnmdc ’]bbtq]bx ]mc rb]k]ahkhsx(
khlhs]shnmr ax cdudknohmf ] ldsgnc sg]s hr ansg rbXkXakd ]mc
]akd sn ptXmshex sgd cdfqdd ne e]hqmdrr-

Ehqrs+ AYfnNtYir qdkhdr nm ]arsq]bshnm sn hloqnud de“,
bhdmbx.rb]k]ahkhsx vghkd l]hms]hmhmf sgd ]bbtq]bx ne rxl,
ankhb enqv]qc ]m]kxrhr- Sghr hmbqd]rdr sgd bg]mbd ne pthbjkx
bdqshexhmf lnqd hmots qdfhnmr ]r e]hq nq e]krhexhmf sgdl ]r
tme]hq+ ]mc cdbqd]rdr sgd bg]mbd ne kd]uhmf sgdl ]r tmcdbhcdc-
Rodbh“b]kkx+ vd trd rxlankhb hmsdqu]k ]m]kxrhr+ hmrsd]c ne sgd
RLS rnkudq trdc ax AYfnfau- Sgd ]cu]ms]fd hr sg]s rxlankhb
hmsdqu]k ]m]kxrhr enbtrdr nm sgd adg]uhnq ne sgd CMM hm
]m ]arsq]bs cnl]hm+ vghbg hr hmgdqdmskx lnqd de“bhdms ]mc
rb]k]akd sg]m ]m]kxrhr hm sgd bnmbqdsd cnl]hm-
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hmots cnl]hm U

o]qshshnm �u { u0 ∈ �0� +� 2||

o]qshshnm �u { u0 ∈ �0� +||

- - - - - -

o]qshshnm �u { u0 ∈ �2||

eWhq ’ 3
2�

5 +�](

o]qshshnm �u { u0 ∈ �3� 4||

eWhq ’ 0+
2�

5 3�](

Ehf- 2- Hsdq]shud qd“mdldms sqdd enq sgd dw]lokd CMM hm Ehf- 1+ sn hmbqd]rd
sgd bg]mbd ne bdqshexhmf nq e]krhexhmf sgd CMM vhsghm ]m hmots o]qshshnm-

Rdbnmc+ AYfnNtYir qdkhdr nm hsdq]shud qd“mdldms ’o]qshshnm,
hmf ne sgd hmots cnl]hm( sn hloqnud sgd ]bbtq]bx ne enqv]qc
]m]kxrhr- Hmrsd]c ne bqd]shmf hmots o]qshshnmr X oqhnqh+ hs bnm,
ctbsr hsdq]shud qd“mdldms nm ] zmddc,sn– a]rhr fthcdc ax sgd
e]hqmdrr oqnodqsx sn ad bdqsh“dc- Sghr l]jdr hs lnqd deedbshud
sg]m sgd rs]shb o]qshshnmhmf sdbgmhptd ne AYfnfau+ vghbg chuhcdr
sgd hmots cnl]hm hmsn ] “wdc mtladq ne dpt]k bgtmjr dudm
adenqd udqhexhmf ]mx ne sgdl-

Sn rdd vgx hsdq]shud qd“mdldms b]m hloqnud ]bbtq]bx+
bnmrhcdq ntq qtmmhmf dw]lokd hm Ehf- 1- Hmhsh]kkx+ enqv]qc
]m]kxrhr hr ]ookhdc sn sgd CMM hm sgd dmshqd hmots cnl]hm
W + enq vghbg sgd bdqsh“b]shnm qdrtks hr tmcdbhcdc- Ctqhmf
qd“mdldms+ ntq ldsgnc vntkc bgnnrd w0 ’nudq w2( sn rokhs+
a]rdc nm hsr hlo]bs nm sgd mdsvnqj&r ntsots- ?esdq rokhsshmf
w0 ∈ P0� 1� 2� 3� 4| hmsn w0 ∈ P0� 1� 2| ]mc w0 ∈ P3� 4|+ vd
]ookx enqv]qc ]m]kxrhr sn d]bg ne sgdrd svn mdv o]qshshnmr-

?r rgnvm hm Ehf- 2+ vghkd sgd o]qshshnm enq w0 ∈ P0� 1� 2|
qdl]hmr tmcdbhcdc+ sgd o]qshshnm enq w0 ∈ P3� 4| hr bdqsh“dc ]r
eXhq- Sghr o]qshshnm g]r 01 o]hqr ne w ∈ W ]mc w

 ∈ W + vgdqd
w1 : w


1- Sgdqdenqd+ eqnl sgd hmots cnl]hm W vghbg g]r 2/

%w� w
( o]hqr+ vd bdqshex 01.2+ : 3+� ]r eXhq- Mdws+ vd rokhs

sgd tmcdbhcdc o]qshshnm w0 ∈ P0� 1� 2| hmsn w0 ∈ P0� 1| ]mc
w0 ∈ P2| ]mc ]ookx enqv]qc ]m]kxrhr sn d]bg ne sgdrd svn mdv
o]qshshnmr- Vghkd sgd “qrs mdv o]qshshnm qdl]hmr tmcdbhcdc+
sgd rdbnmc nmd hr bdqsh“dc ]r eXhq- Rhmbd sghr o]qshshnm g]r rhw
’w� w

( o]hqr+ hs qdoqdrdmsr 5.2+ : 1+� ne sgd hmots cnl]hm-
Sghr hsdq]shud qd“mdldms oqnbdrr bnmshmtdr tmshk nmd ne

sgd enkknvhmf svn sdqlhm]shnm bnmchshnmr hr r]shr“dc9 dhsgdq
sgdqd hr mn lnqd o]qshshnm sn ]ookx enqv]qc ]m]kxrhr sn+ nq ]
oqdcdsdqlhmdc shld khlhs ’d-f-+ 2/ lhmtsdr( hr qd]bgdc-

HHH- OQDKHLHM?QHDR

Hm sghr rdbshnm+ vd qduhdv sgd e]hqmdrr cd“mhshnmr ]r vdkk ]r
sgd a]rhbr ne mdtq]k mdsvnqj udqh“b]shnm-

=- EXhqmdrr Cdzmhshnmr

Kds e 9 W → X ad ] bk]rrh“dq+ vgdqd W hr sgd hmots cnl]hm
]mc X hr sgd ntsots q]mfd- D]bg hmots w ∈ W hr ] udbsnq hm
sgd B,chldmrhnm]k ]ssqhatsd ro]bd+ cdmnsdc w : w0� , , , � w,+
vgdqd 0� , , , � B ]qd udbsnq hmchbdr- D]bg ntsots x ∈ X hr
] bk]rr k]adk- Rnld ]ssqhatsdr ]qd kdf]kkx oqnsdbsdc ]ssqhatsdr
’d-f-+ fdmcdq ]mc q]bd( vghkd nsgdqr ]qd tmoqnsdbsdc ]ssqhatsdr-
Kds � ad sgd rds ne udbsnq hmchbdr bnqqdronmchmf sn oqnsdbsdc
]ssqhatsdr hm w- Vd r]x sg]s wi hr ] oqnsdbsdc ]ssqhatsd he ]mc
nmkx he i ∈ � -

Cdzmhshnm 0 &HmchuhctXk EXhqmdrr enq X Fhudm Hmots(9 Fhudm
] bk]rrh“dq e + ]m hmots w ∈ W + ]mc ] oqnsdbsdc ]ssqhatsd i ∈ � +
vd r]x sg]s e hr hmchuhct]kkx e]hq enq w he ]mc nmkx he e%w( :
e%w( enq ]mx w

 ∈ W sg]s cheedqr eqnl w nmkx hm sgd oqnsdbsdc
]ssqhatsd wi -

Sghr mnshnm ne e]hqmdrr hr knb]k hm sgd rdmrd sg]s hs qdpthqdr
sgd bk]rrh“dq sn sqd]s ]m hmchuhct]k w hm ] l]mmdq sg]s hr
nakhuhntr sn hsr oqnsdbsdc ]ssqhatsd wi ne w-

Cdzmhshnm 1 &HmchuhctXk EXhqmdrr enq sgd Hmots CnlXhm(9
Fhudm ] bk]rrh“dq e + ]m hmots cnl]hm W + ]mc ] oqnsdbsdc
]ssqhatsd i ∈ � + vd r]x sg]s e hr hmchuhct]kkx e]hq enq sgd
hmots cnl]hm W he ]mc nmkx he+ enq ]kk w ∈ W + e%w( : e%w(
gnkcr enq ]mx w

 ∈ W sg]s cheedqr eqnl w nmkx hm sgd oqnsdbsdc
]ssqhatsd wi -

Sghr mnshnm ne e]hqmdrr hr fkna]k rhmbd hs qdpthqdr sgd
bk]rrh“dq sn sqd]s ]kk w ∈ W hm ] l]mmdq sg]s hr nakhuhntr
sn sgd oqnsdbsdc ]ssqhatsd wi ne w- Sgd ldsgnc ne dwokhbhs dmt,
ldq]shnm vntkc ad oqnghahshudkx dwodmrhud rhmbd sgd mtladq
ne hmchuhct]kr hm W l]x ad ]rsqnmnlhb]kkx k]qfd nq hm“mhsd-

A- Bnmmdbshmf Qnatrsmdrr sn EXhqmdrr

Odqstqa]shnm qnatrsmdrr+ vghbg hr sgd lnrs eqdptdmskx
bgdbjdc oqnodqsx ax dwhrshmf CMM udqh“dqr+ hr bknrdkx qdk]sdc
sn sgd mnshnm ne ]cudqr]qh]k dw]lokdr- Sgd hcd] hr sg]s+ he
sgd CMM&r bk]rrh“b]shnm ntsots vdqd qnatrs+ sgdm ]ookxhmf ]
rl]kk odqstqa]shnm sn ] fhudm hmots w rgntkc mns bg]mfd sgd
bk]rrh“dq&r ntsots enq w-

Cdzmhshnm 2 &Qnatrsmdrr(9 Fhudm ] bk]rrh“dq e + ]m hmots
w ∈ W + ]mc ] rl]kk bnmrs]ms δ+ vd r]x sg]s e hr qnatrs ]f]hmrs
δ,odqstqa]shnm he ]mc nmkx he e%w( : e%w( gnkcr enq ]kk w

 ∈ W

rtbg sg]s {{w· w
{{ ≤ δ-

Ax cd“mhshnm+ odqstqa]shnm qnatrsmdrr hr ] knb]k oqnodqsx
cd“mdc enq ] o]qshbtk]q hmots w+ vgdqd sgd rds ne hmotsr cd“mdc
ax {{w·w

{{ ≤ δ hr mns rtoonrdc sn ad k]qfd- Vghkd hm sgdnqx+ ]
qnatrsmdrr udqh“dq l]x ad enqbdc sn bgdbj hmchuhct]k e]hqmdrr
ax rdsshmf δ sn ] k]qfd u]ktd ’d-f-+ sn hmbktcd sgd dmshqd hmots
cnl]hm W(+ hs ]klnrs mdudq vnqjr hm oq]bshbd- Sgd qd]rnm
hr adb]trd+ ax cd“mhshnm+ rtbg ] fkna]k qnatrsmdrr oqnodqsx
qdpthqdr sg]s ]kk hmotsr sn g]ud sgd r]ld bk]rrh“b]shnm ntsots
qdstqmdc ax sgd CMM fl rtbg ] bk]rrh“dq e vntkc ad oq]bshb]kkx
trdkdrr-

Sghr nardqu]shnm g]r addm bnm“qldc ax ntq dwodqhldmsr
trhmf >,β,BQNVM Z00[+ ] rs]sd,ne,sgd,]qs CMM qnatrsmdrr
udqh“dq- Snv]qc sghr dmc+ vd g]ud bqd]sdc ] ldqfdc mdsvnqj
sg]s bnms]hmr svn bnohdr ne sgd r]ld mdsvnqj+ vhsg nmd hmots
enq nmd oqnsdbsdc ]ssqhatsd fqnto ’d-f-+ l]kd( ]mc sgd nsgdq
hmots enq sgd nsgdq fqnto ’d-f-+ edl]kd(- Vghkd sgd udqh“dq
“mcr bntmsdqdw]lokdr hm rdbnmcr ’]mc sgtr e]krh“dr e]hqmdrr
ne sgd CMM(+ hs g]r sgd r]ld khlhs]shnm ]r AYfnfau9 hs ldqdkx
cdbk]qdr sgd CMM ]r tmrXed ’tme]hq+ hm ntq bnmsdws( ]r rnnm ]r
hs “mcr ] bntmsdqdw]lokd+ ats cndr mns oqnuhcd trdqr vhsg ]mx
ld]mhmfetk+ pt]mshs]shud hmenql]shnm- Hm bnmsq]rs+ ntq ldsgnc
oqnuhcdr ] pt]mshs]shud eq]ldvnqj enq bdqsh“dc e]hqmdrr ax
qd]rnmhmf ]ants ]kk hmchuhct]kr hm sgd hmots cnl]hm-
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HU- NUDQUHDV NE NTQ LDSGNC

Hm sghr rdbshnm+ vd oqdrdms sgd sno,kdudk oqnbdctqd ne ntq
ldsgnc: cds]hkdc ]kfnqhsglr ne sgd rtaqntshmdr vhkk ad oqd,
rdmsdc hm rtardptdms rdbshnmr-

Kds sgd CMM x : e%w( ad hlokdldmsdc ]r ] rdqhdr ne
]e“md sq]mrenql]shnmr enkknvdc ax mnmkhmd]q ]bshu]shnmr+ vgdqd
d]bg ]e“md sq]mrenql]shnm rsdo ]mc hsr rtardptdms mnmkhmd]q
]bshu]shnm rsdo bnmrshstsd ] ghccdm k]xdq- Kds k ad sgd sns]k
mtladq ne ghccdm k]xdqr+ sgdm e : ek%ek•0%,,,e1%e0%w }U0( }
U1(,,, } Uk•0(- Enq d]bg j ∈ =0� k[+ Uj cdmnsdr sgd ]e“md
sq]mrenql]shnm ]mc ej%( cdmnsdr sgd mnmkhmd]q ]bshu]shnm- Lnqd
rodbh“b]kkx+ U0 bnmrhrsr ne sgd dcfd vdhfgsr ]s k]xdq 0 ]mc
w }U0 : ]fwfu0�f- Etqsgdqlnqd+ e0 hr sgd ]bshu]shnm etmbshnm+
d-f-+ QdKT%w }U0( : lYw%+� w }U0(-

=- Sgd AXrhb Bnlonmdmsr

Rhlhk]q sn dwhrshmf rxlankhb hmsdquXk XmXkxrhr a]rdc CMM
udqh“dqr Z8[+ Z0/[+ Z00[+ ntq ldsgnc bnmrhrsr ne sgqdd a]rhb
bnlonmdmsr9 enqv]qc ]m]kxrhr+ bk]rrh“b]shnm+ ]mc qd“mdldms-

X( EnqvXqc =mXkxrhr9 Sgd fn]k ne enqv]qc ]m]kxrhr hr
sn bnlotsd toodq ]mc knvdq antmcr ne sgd mdsvnqj&r ntsots
enq ]kk hmotsr- Hs rs]qsr ax ]rrhfmhmf ] rxlankhb hmsdqu]k sn
d]bg hmots ]ssqhatsd- Enq dw]lokd+ hm Ehf- 1+ h0 : =w0� w0[ hr
rxlankhb+ vgdqd w0 ∈ P+� 0� 1� 2� 3� 4|- Bnlo]qdc sn bnmbqdsd
u]ktdr+ rxlankhb u]ktdr g]ud sgd ]cu]ms]fdr ne l]jhmf sgd
]m]kxrhr e]rsdq ]mc lnqd rb]k]akd- Sgdx ]qd ]krn rntmc hm sg]s
sgdx nudq]ooqnwhl]sd sgd onrrhakd bnmbqdsd u]ktdr-

a( BkXrrhzbXshnm9 Hm ] ahm]qx bk]rrh“dq+ d-f-+ sgd CMM hm
Ehf- 1 enq l]jhmf ghqhmf cdbhrhnmr+ sgd ntsots hr ] rhmftk]q
mncd n vgnrd mtldqhb]k u]ktdr mddcr sn ad stqmdc sn dhsgdq
sgd onrhshud nq sgd mdf]shud bk]rr k]adk a]rdc nm ] sgqdrgnkc
u]ktd ’r]x /(- Enq dw]lokd+ he n ∈ =+,2� +,3[+ sgd ntsots k]adk
hr ft]q]msddc sn ad onrhshud rhmbd n < + ]kv]xr gnkcr+ ]mc he
n ∈ =·+,6�·+,5[+ sgd ntsots k]adk hr ft]q]msddc sn ad mdf]shud
rhmbd n z + ]kv]xr gnkcr- Gnvdudq+ he n ∈ =·+,6� +,3[+ sgd
ntsots k]adk qdl]hmr tmcdbhcdc fl sghr hr vgdm ntq ldsgnc
mddcr sn bnmctbs qd“mdldms-

b( Qdzmdldms9 Sgd fn]k ne qd“mdldms hr sn o]qshshnm
sgd hmots cnl]hm ne sgd CMM sn hloqnud sgd ’toodq ]mc
knvdq( rxlankhb antmcr bnlotsdc ax enqv]qc ]m]kxrhr- Rhmbd
]ooqnwhl]shnm dqqnq l]x ad hmsqnctbdc vgdm khmd]q antmcr
]qd otrgdc sgqntfg mnmkhmd]q ]bshu]shnm etmbshnmr ’d-f-+ tmkdrr
QdKT hr ]kv]xr nm nq ]kv]xr nee(+ ax o]qshshnmhmf sgd hmots
cnl]hm+ vd gnod sn hmbqd]rd sgd bg]mbd sg]s ]bshu]shnm etmb,
shnmr adg]ud rhlhk]q sn sgdhq khmd]q ]ooqnwhl]shnmr enq d]bg
ne sgd mdv ’]mc rl]kkdq( hmots o]qshshnmr+ sgtr qdctbhmf sgd
]ooqnwhl]shnm dqqnq-

A- Sgd Sno,Kdudk Oqnbdctqd

?kfnqhsgl 0 rgnvr sgd sno,kdudk oqnbdctqd+ vgnrd hmots
bnmrhrsr ne sgd mdsvnqj e + sgd oqnsdbsdc ]ssqhatsd wi + ]mc sgd
hmots cnl]hm W - Snfdsgdq+ sgdrd sgqdd o]q]ldsdqr cd“md sgd
e]hqmdrr bdqsh“b]shnm oqnakdl+ cdmnsdc e� wi � W-

Vhsghm sgd sno,kdudk oqnbdctqd+ vd “qrs hmhsh]khyd sgd hmots
o]qshshnm O ]r W ]mc otrg hs hmsn sgd rs]bj R- D]bg hmots
o]qshshnm hr ]rrnbh]sdc vhsg ] qd“mdldms cdosg- Rhmbd O hr

:kfnqhsgl 09 Nudquhdv Ldsgnc ne AYfnNtYir
Fmots9 mdtq]k mdsvnqj e + oqnsdbsdc ]ssqhatsd ui + hmots cnl]hm U

Qdrtks9 pbdp � peXj� prlc+ vghbg ]qd odqbdms]fdr ne bdqsh“dc+
e]krh“dc+ ]mc tmcdbhcdc hmotsr

0 Hmhsh]k o]qshshnm O ← U vhsg qd“mdldms cdosg /
1 Otrg O hmsn ]m dlosx rs]bj R

,, hmhshBkkw% 0//� tmcdbhcdc
2 pbdp ← �� peXj ← �� prlc ← 0
3 vghkd R hr mns dlosx Xmc mns,xds,shldc,nts cn
4 Ono O eqnl sgd rs]bj R

,, bdpshew btppdms oBpshshnm
5 pdrtis ← RXLANKHBENQV?QC’e� ui � O (
6 he qdrtks : Tmcdbhcdc sgdm

,, rokhs btppdms oBpshshnm
7 Oj� Or ← A?BJV?QCQDEHMDLDMS’e� O (
8 Otrg Oj ]mc Or hmsn sgd rs]bj R

,, tocBsd sgd odpbdmsBfdr
0. pbdp � peXj� prlc ← PT?MSHEXE?HQMDRR’pdrtis� O� U(

00 qdstqm pbdp � peXj� prlc

hmhsh]kkx sgd dmshqd hmots cnl]hm W + hsr qd“mdldms cdosg hr
rds sn /- Rtardptdmskx+ sgd qd“mdldms cdosg hmbqdldmsr dudqx
shld O hr ahrdbsdc sn svn rl]kkdq o]qshshnmr- Hm fdmdq]k+ sgd
qd“mdldms cdosg ne O ⊆ W hr sgd mtladq ne shldr sg]s W hr
ahrdbsdc sn qd]bg O -

Hm Khmdr 3,0/ ne ?kfnqhsgl 0+ vd fn sgqntfg d]bg o]qshshnm
rsnqdc hm sgd rs]bj R+ tmshk sgdqd hr mn o]qshshnm kdes nq ] shld
khlhs hr qd]bgdc- Enq d]bg o]qshshnm O + vd “qrs ]ookx rxlankhb
enqv]qc ]m]kxrhr ’Khmd 5( sn bgdbj he sgd CMM e hr e]hq enq
]kk hmchuhct]kr hm O - Sgdqd ]qd sgqdd onrrhakd ntsbnldr9 ’0(
eXhq ’bdqsh“dc(+ ld]mhmf sg]s e%w( : e%w( enq ]kk w ∈ O ]mc
hsr bntmsdqo]qs w

: ’1( tmeXhq ’e]krh“dc(+ ld]mhmf sg]s e%w( :
e%w( enq ]kk w ∈ O ]mc hsr bntmsdqo]qs w

: nq ’2( tmcdbhcdc-
Mdws+ he sgd qdrtks hr tmcdbhcdc ’Khmd 6(+ vd ]ookx a]bjv]qc

qd“mdldms ax rokhsshmf O hmsn svn chrinhms mdv o]qshshnmr Ok

]mc Or- Ax enbtrhmf nm d]bg ne sgdrd rl]kkdq o]qshshnmr hm ]
rtardptdms hsdq]shnm rsdo+ vd gnod sn hmbqd]rd sgd bg]mbd ne
bdqshexhmf hs ]r e]hq ’nq e]krhexhmf hs ]r tme]hq(-

Ehm]kkx+ vd pt]mshex e]hqmdrr ’Khmd 0/( ax toc]shmf sgd
odqbdms]fdr ne bdqsh“dc ’pbdp(+ e]krh“dc ’peRk( ]mc tmcdbhcdc
’prlc( hmotsr ne W - Rodbh“b]kkx+ he sgd oqduhntrkx,tmcdbhcdc
o]qshshnm O hr mnv bdqsh“dc ]r eXhq+ vd cdbqd]rd sgd tmcdbhcdc
q]sd prlc ax {O {.{W{ ]mc hmbqd]rd sgd bdqsh“dc q]sd pbdp ax sgd
r]ld ]lntms- Nm sgd nsgdq g]mc+ he O hr e]krh“dc ]r tmeXhq+
vd cdbqd]rd prlc ax {O {.{W{ ]mc hmbqd]rd sgd e]krh“dc q]sd
peRk ax sgd r]ld ]lntms-

Hm sgd mdws sgqdd rdbshnmr+ vd vhkk oqdrdms ntq cds]hkdc ]kfn,
qhsglr enq enqv]qc ]m]kxrhr ’Rdbshnm U(+ a]bjv]qc qd“mdldms
’Rdbshnm UH(+ ]mc pt]msh“b]shnm ’Rdbshnm UHH(-

B- Sgd Bnqqdbsmdrr

Adenqd oqdrdmshmf sgd cds]hkdc ]kfnqhsglr+ vd vntkc khjd sn
l]jd svn bk]hlr ]ants sgd bnqqdbsmdrr ne ntq ldsgnc- Sgd
“qrs bk]hl hr ]ants sgd ptXkhsXshud qdrtks ne enqv]qc ]m]kxrhr+
vghbg l]x ad e]hq+ tme]hq+ nq tmcdbhcdc-

Sgdnqdl 09 Vgdm enqv]qc ]m]kxrhr cdbk]qdr ]m hmots o]q,
shshnm O ⊆ W ]r eXhq+ sgd qdrtks hr ft]q]msddc sn ad rntmc hm
sg]s e%w( : e

%w( gnkcr enq ]kk w ∈ O ]mc hsr bntmsdqo]qs

420



w
+ Rhlhk]qkx+ vgdm enqv]qc ]m]kxrhr cdbk]qdr O ]r tmeXhq+ sgd

qdrtks hr ft]q]msddc sn ad rntmc hm sg]s e%w( : e
%w( gnkcr

enq ]kk w ∈ O ]mc hsr bntmsdqo]qs w
-

Sgd ]anud rntmcmdrr ft]q]msdd hr adb]trd RXLANKHBENQ,
V?QC rntmckx nudq]ooqnwhl]sdr sgd CMM&r ]bst]k adg]uhnq-
Sg]s hr+ sgd toodq antmc S/ hr onrrhakx,ahffdq sg]m sgd ]bst]k
u]ktd+ ]mc sgd knvdq antmc I/ hr onrrhakx,rl]kkdq sg]m sgd
]bst]k u]ktd- ?r ] qdrtks+ sgd rxlankhb hmsdqu]k =I/� S/[
bnlotsdc ax RXLANKHBENQV?QC ft]q]msddr sn hmbktcd ]kk
bnmbqdsd u]ktdr- Hm sgd mdws sgqdd rdbshnmr+ vd rg]kk chrbtrr hm
lnqd cds]hk gnv sgd rxlankhb hmsdqu]k hr trdc sn cdbhcd he O

hr eXhq+ tmeXhq+ nq tmcdbhcdc-
Vgdm ]m hmots o]qshshnm O hr tmcdbhcdc+ hs ld]mr sg]s rnld

hmchuhct]kr hm O l]x ad sqd]sdc e]hqkx vgdqd]r nsgdqr hm O l]x
ad sqd]sdc tme]hqkx- Sghr aqhmfr tr sn sgd rdbnmc bk]hl ]ants
sgd ptXmshsXshud qdrtks ne ntq ldsgnc+ qdoqdrdmsdc ax sgd q]sdr
pbdp+ peRk ]mc prlc-

Sgdnqdl 19 Sgd bdqsh“b]shnm q]sd pbdp bnlotsdc ax ntq
ldsgnc hr ft]q]msddc sn ad ] knvdq antmc ne sgd odqbdms]fd ne
hmotsr vgnrd ntsotsr ]qd ]bst]kkx e]hq- Rhlhk]qkx+ sgd e]krh“dc
q]sd peRk hr ] knvdq antmc ne sgd odqbdms]fd ne hmotsr vgnrd
ntsotsr ]qd ]bst]kkx tme]hq-

Hm nsgdq vnqcr+ vgdm ntq ldsgnc fdmdq]sdr sgd odqbdms]fdr
ne eXhq ]mc tmeXhq hmotsr+ hs ft]q]msddr sg]s sgdx ]qd oqnu]akd
knvdq antmcr ne bdqsh“b]shnm ]mc e]krh“b]shnm+ qdrodbshudkx-
Sgd qd]rnm hr adb]trd RXLANKHBENQV?QC rntmckx nudq]o,
oqnwhl]sdr sgd ]bst]k u]ktd q]mfd- Vgdm sgd ntsots hmsdqu]kr
hmchb]sd sg]s sgd lncdk hr eXhq ’tmeXhq( enq ]kk hmotsr hm O + hs hr
cd“mhsdkx eXhq ’tmeXhq(- Sgtr+ ansg pbdp ]mc peRk ]qd ft]q]msddc
sn ad knvdq antmcr-

Rhmbd sgd rtl ne sgd sgqdd q]sdr hr 0+ ld]mhmf sg]s prlc :
0 · pbdp · peRk+ sgd tmcdbhcdc q]sd prlc hr ft]q]msddc sn ad
]m toodq antmc-

U- RXLANKHB ENQV?QC ?M?KXRHR

?kfnqhsgl 1 rgnvr ntq enqv]qc ]m]kxrhr rtaqntshmd+ vghbg
s]jdr sgd rtaoqnakdl e� wi � O  ]r hmots ]mc qdstqmr sgd
bdqsh“b]shnm qdrtks ]r ntsots-

:kfnqhsgl 19 Rtaqntshmd RXLANKHBENQV?QC’(
Fmots9 mdtq]k mdsvnqj e + oqnsdbsdc ]ssqhatsd ui + hmots o]qshshnm O

Qdrtks9 bdqsh“b]shnm pdrtis+ vghbg l]x ad e]hq.tme]hq.tmcdbhcdc
0 B ← O {ui�1���[ ]mc B

 ← O {ui�10�0[
1 L ← ENQV?QCO?RR’e� B( ,, enp u ∈ I uhsg ui ∈ =�� �[

2 L
 ← ENQV?QCO?RR’e� B

( ,, enp u� ∈ I uhsg ui ∈ =0� 0[

3 he &Lja < � ∧ L

ja < �( ∨ %Lra x � ∧ L


ra x �( sgdm

4 pdrtis ← E]hq

5 dkrd he %Lja < � ∧ L

ra x �( ∨ %Lra x � ∧ L


ja < �( sgdm

6 pdrtis ← Tme]hq

7 dkrd
8 pdrtis ← Tmcdbhcdc

0. qdstqm pdrtis

=- Sgd Svn Rsdor

Ntq enqv]qc ]m]kxrhr bnmrhrsr ne svn rsdor- Ehqrs+ ] rs]mc]qc
rxlankhb hmsdquXk a]rdc ]m]kxrhr hr hmunjdc svhbd+ enq sgd

/

L L


ansg mdf]shud
’e]hq(

L
L

ansg onrhshud
’e]hq(

/

L L


L mdf+ L
 onr

’tme]hq(

L
 L

L onr+ L
 mdf

’tme]hq(

Ehf- 3- Rte“bhdms bnmchshnmr enq cdbhchmf e]hqmdrr a]rdc nm rxlankhb ntsots
hmsdqu]kr L ]mc L

+ ]mc sgd sgqdrgnkc /9 sgdqd ]qd svn e]hq bnmchshnmr ’kdes(
]mc svn tme]hq bnmchshnmr ’qhfgs(-

rxlankhb hmotsr D ]mc D
+ sn bnlotsd sgd bnqqdronmchmf

rxlankhb ntsotsr L ]mc L
- Rdbnmc+ L ]mc L

 ]qd trdc sn
cdbhcd he sgd bdqsh“b]shnm qdrtks hr eXhq+ tmeXhq+ nq tmcdbhcdc-

Hm sgd “qrs rsdo+ sgd rxlankhb hmots D : O {ui∈=���[ hr cd“mdc
]r sgd rtards ne hmots o]qshshnm O vgdqd ]kk hmotsr g]ud sgd
oqnsdbsdc ]ssqhatsd wi rds sn /- Hm bnmsq]rs+ D

 : O {ui∈=0�0[ hr
cd“mdc ]r sgd rtards ne O vgdqd ]kk hmotsr g]ud wi rds sn
0- Sgd ntsots L hr ] rntmc nudq]ooqnwhl]shnm ne e%w( enq
w ∈ D + vgdqd]r sgd ntsots L

 hr ] rntmc nudq]ooqnwhl]shnm
ne e%w( enq w

 ∈ D
- Sgd rtaqntshmd ENQV?QCO?RR trdc

sn bnlotsd L ]mc L
 hr rhlhk]q sn ]mx rs]sd,ne,sgd,]qs mdtq]k

mdsvnqj udqh“dq a]rdc nm rxlankhb hmsdqu]k ]m]kxrhr: hm ntq
hlokdldms]shnm+ vd trdc sgd ]kfnqhsgl ne QdktU]k Z8[-

Hm sgd rdbnmc rsdo+ sgd svn ntsots hmsdqu]kr+ L : =Lka� Lra[
]mc L

 : =L
ka� L


ra[+ ]qd trdc sn bnlotsd sgd bdqsh“b]shnm

qdrtks- Sn tmcdqrs]mc gnv hs vnqjr+ qdb]kk sg]s hm sgd bnmbqdsd
cnl]hm+ sgd mtldqhb]k u]ktd ne sgd CMM&r ntsots mncd hr
bnlo]qdc ]f]hmrs ] sgqdrgnkc+ r]x /+ sn cdsdqlhmd he sgd ntsots
k]adk rgntkc ad onrhshud nq mdf]shud- Hm sgd rxlankhb hmsdqu]k
]arsq]bs cnl]hm+ sgd toodq ]mc knvdq antmcr ne sgd mtldqhb]k
u]ktdr ]qd trdc sn cdsdqlhmd he sgd lncdk hr e]hq+ tme]hq+ nq
tmcdbhcdc-

Adknv ]qd sgd “ud rbdm]qhnr9
0( He Lka < + ]mc L


ka < ++ ansg L ]mc L

 g]ud sgd onrhshud
k]adk+ ld]mhmf sg]s e hr e]hq enq O -

1( He Lra z + ]mc L

ra z ++ ansg L ]mc L

 g]ud sgd
mdf]shud k]adk+ ld]mhmf sg]s e hr e]hq enq O -

2( He Lka < + ]mc L

ra z ++ L hr onrhshud ats L

 hr mdf]shud+
ld]mhmf sg]s e hr tme]hq enq O -

3( He Lra z + ]mc L

ka < ++ L hr mdf]shud ats L

 hr onrhshud+
ld]mhmf sg]s e hr tme]hq enq O -

4( Nsgdqvhrd+ e qdl]hmr tmcdbhcdc enq O -
Ehf- 3 hkktrsq]sdr sgd “qrs entq rbdm]qhnr ]anud- Rodbh“b]kkx+
sgd gnqhynms]k khmd rdfldmsr qdoqdrdms sgd u]ktd hmsdqu]kr ne L

]mc L
+ vgnrd toodq.knvdq antmcr l]x ad dhsgdq < + nq z +-

Sgd udqshb]k khmdr qdoqdrdms sgd sgqdrgnkc u]ktd /-
Vd b]m dwsdmc nts ldsgnc eqnl svn oqnsdbsdc ]ssqhatsd ’O?(

fqntor ’d-f-+ l]kd ]mc edl]kd( sn lnqd sg]m svn O? fqntor-
Enq dw]lokd+ he sgd oqnsdbsdc ]ssqhatsd wi g]r sgqdd u]ktdr+
vd vhkk g]ud sgqdd rxlankhb hmotsr ’D� D

 ]mc D
( ]mc sgqdd

bnqqdronmchmf rxlankhb ntsotsr ’L� L
 ]mc L

(- Sn cdbhcd he
e hr e]hq ’nq tme]hq( hm sghr ltksh,O? fqnto rdsshmf+ vd bgdbj
he ’0( hmchuhct]kr hm d]bg O? fqnto qdbdhud sgd r]ld ntsots
k]adk: ]mc ’1( sgd ntsots k]adkr enq sgd sgqdd O? fqntor ]qd sgd
r]ld-
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Vd b]m ]krn dwsdmc ntq ldsgnc eqnl ahm]qx bk]rrh“b]shnm
sn ltksh,u]ktdc bk]rrh“b]shnm- Enq dw]lokd+ he sgdqd ]qd sgqdd
onrrhakd ntsots k]adkr+ vd vhkk g]ud L0� L1� ]mc L2 ]r sgd
rxlankhb hmsdqu]kr enq sgd sgqdd u]ktdr enq nmd O? fqnto ’D(
]mc L


0� L


1 ]mc L


2 enq sgd nsgdq O? fqnto ’D (- Sn cdbhcd

he e hr e]hq ’nq tme]hq( enq sghr ltksh,u]ktdc bk]rrh“b]shnm+ vd
bgdbj ’0( vghbg ntsots k]adkr ]qd fdmdq]sdc enq D ]mc D

: ]mc
’1( vgdsgdq sgdrd svn ntsots k]adkr ’L ]mc L

( ]qd sgd r]ld-

A- Sgd Qtmmhmf DwXlokd

Enq ntq qtmmhmf dw]lokd hm Ehf- 1+ bnmrhcdq sgd hmhsh]k
hmots o]qshshnm O : W - Enq d]rd ne tmcdqrs]mchmf+ vd cdmnsd
sgd rxlankhb dwoqdrrhnmr enq ] mdtqnm m ]r Rfl%m( ]esdq sgd
]e“md sq]mrenql]shnm+ ]mc ]r R%m( ]esdq sgd QdKT ]bshu]shnm-
Etqsgdqlnqd+ R vhkk ad trdc enq D + ]mc R

 vhkk ad trdc enq D
-

Kds D : O {ui3� ]mc D
 : O {ui30- ?esdq ]e“md sq]mrenq,

l]shnm hm sgd ghccdm k]xdq+ vd g]ud Rfl%g0( : 1w0 ) 0,1w2

]mc R

fl%g0( : 1w0 ) 0,1w2 ) +,4- He vd bnmbqdshyd sgdrd

rxlankhb dwoqdrrhnmr+ vd vhkk g]ud Rfl%g0( : =1� 05[ ]mc
R

fl%g0( : =1,4� 05,4[- A]rdc nm sgdrd bnmbqdsd hmsdqu]kr+ vd

jmnv sg]s g0 hr ]kv]xr ]bshud enq ansg D ]mc D
- Rhmbd sgd

]bshu]shnm etmbshnm hr QdKT+ vd g]ud R%g0( : Rfl%g0( ]mc
R
%g0( : R


fl%g0(-

Enq sgd ghccdm mdtqnm g1+ vd g]ud Rfl%g1( : ·+,1w0 )
+,3w2 ]mc R


fl%g1( : ·+,1w0)+,3w2)+,6+ vgnrd bnqqdronmc,

hmf bnmbqdsd antmcr ]qd =·0� 0,7[ ]mc =·+,2� 1,4[+ qdrodbshudkx-
Hm ansg b]rdr+ rhmbd g1 hr mnmkhmd]q ’mdhsgdq ]kv]xr,nm mnq
]kv]xr,nee(+ vd ltrs ]ooqnwhl]sd sgd u]ktdr trhmf khmd]q
dwoqdrrhnmr sn nas]hm R%g1( ]mc R

%g1(- Vghkd vd trd sgd
rntmc nudq]ooqnwhl]shnm ldsgnc ne V]mf ds ]k- Z11[+ nsgdq
sdbgmhptdr ’d-f-+ Z12[+ Z0/[( l]x ]krn ad trdc-

?esdq nudq]ooqnwhl]shmf sgd QdKT adg]uhnq ne g1+ vd
nas]hm R%g1( : =·+,017w0)+,146w2+ ·+,017w0)+,146w2)
+,532[ ]mc R

%g1( : =·+,067w0 ) +,246w2 ) +,514+
·+,067w0 ) +,246w2 ) +,782[-

Ehm]kkx+ vd bnlotsd Rfl%n( : =+,417w0· +,+06w2· +,532+
+,417w0·+,+06w2[ ]mc R


fl%n( : =+,467w0·+,006w2·+,682+

+,467w0·+,006w2·+,414[- Eqnl sgdrd rxlankhb antmcr+ vd
nas]hm sgd bnmbqdsd antmcr ne L : =·+,1� 1,53[ ]mc L

 :
=·+,7� 1,257[- Rhmbd sgdrd ntsots hmsdqu]kr ]qd mns shfgs dmntfg
sn cdsdqlhmd sgd ntsots k]adkr enq D ]mc D

+ vghbg ]qd mddcdc
sn cdbhcd he sgd lncdk hr e]hq nq tme]hq enq sgd o]qshshnm O + sgd
lncdk qdl]hmr tmcdbhcdc-

Sn hloqnud sgd ]bbtq]bx+ vd mddc sn rokhs O hmsn rl]kkdq
hmots o]qshshnmr ]mc sgdm ]ookx rxlankhb enqv]qc ]m]kxrhr sn
d]bg o]qshshnm ]f]hm- Gnv sn rokhs O vhkk ad ]ccqdrrdc ax sgd
hsdq]shud a]bjv]qc qd“mdldms ldsgnc oqdrdmsdc hm sgd mdws
rdbshnm-

UH- HSDQ?SHUD A?BJV?QC QDEHMDLDMS

Sgd fn]k ne hsdq]shud a]bjv]qc qd“mdldms hr sn rokhs sgd
btqqdmskx,tmcdbhcdc hmots o]qshshnm O hmsn rl]kkdq o]qshshnmr+
rn sg]s enq d]bg ne sgdrd rl]kkdq o]qshshnmr+ rxlankhb enqv]qc
]m]kxrhr vhkk nas]hm ] lnqd ]bbtq]sd qdrtks- ?kfnqhsgl 2 rgnvr
sgd ordtcn bncd+ vghbg s]jdr sgd mdsvnqj e ]mc sgd o]qshshnm
O ]r hmots ]mc qdstqmr svn rl]kkdq o]qshshnmr Ok ]mc Or ]r

ntsots- Hmrhcd sghr oqnbdctqd+ Khmdr 6,03 ]qd qdk]sdc sn rokhsshmf
O + ]mc Khmdr 1,5 ]qd qdk]sdc sn d]qkx sdqlhm]shnm bnmchshnmr-

:kfnqhsgl 29 Rtaqntshmd A?BJV?QCQDEHMDLDMS’(
Fmots9 mdtq]k mdsvnqj e + hmots o]qshshnm O

Qdrtks9 rl]kkdq o]qshshnmr Oj ]mc Or+ he ]mx
0 Kds bdw bntms ad sgd sns]k mtladq ne bntmsdqdw]lokdr entmc
1 he &O,bdosg ≥ lXw qdzmdldms cdosg( sgdm
2 qdstqm ’mtkk+mtkk( ,, cn mns rokhs I

3 dkrd he &O,bdosg ≥ lhm rXlokd cdosg( Xmc R?LOKDCBDW&O ( sgdm
4 bdw bntms ); 0
5 qdstqm ’mtkk+mtkk( ,, cn mns rokhs I

6 dkrd
,, P% P� Bpd fpBchdms lBrir bnlotsdc enp D% D�

7 f/ ← A?BJV?QCO?RR’e� P(
8 f/� ← A?BJV?QCO?RR’e� P

(
0. f 5 %f/ ) f/� (.+

,, 1drs hmots Bssphatsd sn ahrdbs
00 uf ← ]mag]ru�

f%uf( ∗ {tX%uf(} iX%uf({
01 Oj ← O { u��1ja�]ja)ra(,+[

02 Or ← O { u��1]ja)ra(,+�ra[

03 qdstqm Oj� Or

=- DXqkx SdqlhmXshnm Bnmchshnmr

Hm Khmdr 1,5 ne ?kfnqhsgl 2+ vd bgdbj he O,bdorg

dwbddcr sgd oqdcd“mdc lXw qdzmdldms cdosg- He sgd ]m,
rvdq hr xdr+ vd ]unhc rokhsshmf O etqsgdq- Enq dw]lokd+ he
lXw qdzmdldms cdosg: 1++ hs ld]mr sgd btqqdms o]qshshnm O

nbbtohdr nmkx {O {.{W{ : 0
10� ne sgd dmshqd hmots cnl]hm

W - Ax hmbqd]rhmf sgd qd“mdldms cdosg+ vd b]m cdbqd]rd sgd
odqbdms]fd ne tmcdbhcdc hmotsr nudq W -

He O,bdorg g]r mns dwbddcdc sgd l]whl]k qd“md,
ldms cdosg+ vd bgdbj he O,bdorg dwbddcr sgd oqdcd“mdc
lhm rXlokd cdosg+ vghbg hr rds sn ] u]ktd ’d-f-+ 04( rl]kkdq
sg]m lXw qdzmdldms cdosg- Vgdm O,bdorg dwbddcr sghr
sgqdrgnkc+ vd rs]qs rd]qbghmf enq bntmsdqdw]lokdr hm O uh]
q]mcnl r]lokhmf-

Hmrhcd sgd q]mcnl r]lokhmf rtaqntshmd R?LOKDCBDW’O (
rgnvm hm Khmd 3+ vd r]lokd to sn 0/ bnmbqdsd hmotsr hm O

]mc bgdbj he w ]mc hsr bntmsdqo]qs w
 r]shrex e%w( : e%w(- He

sghr bnmchshnm hr r]shr“dc+ ] bntmsdqdw]lokd hr entmc ’ats O

qdl]hmr tmcdbhcdc(: hm sghr b]rd+ vd hmbqdldms bdw bntms ]mc
rsno rokhsshmf O - He mn bntmsdqdw]lokd hr entmc+ vd bnmshmtd
rokhsshmf O hmsn rl]kkdq o]qshshnmr-

Mnsd sg]s hm ansg d]qkx sdqlhm]shnm b]rdr ’Khmdr 2 ]mc 5(+
sgd o]qshshnm O vhkk ad l]qjdc ]r tmcdbhcdc rhmbd vd ]qd mns
]akd sn cdbhcd vgdsgdq sgd CMM lncdk hr e]hq nq tme]hq sn Xkk
hmchuhctXkr hm O -

A- Rokhsshmf Hmots HmsdquXkr

Hm Khmdr 6,03 ne ?kfnqhsgl 2+ vd rokhs O hmsn rl]kkdq
o]qshshnmr Ok ]mc Or ax “qrs hcdmshexhmf sgd hmots ]ssqhatsd
wf sg]s g]r sgd k]qfdrs hmfitdmbd nm sgd ntsots ’Khmdr 7,01(
]mc sgdm ahrdbshmf hsr hmots hmsdqu]k wf ∈ =ka� ta[-

Ntq ldsgnc enq hcdmshexhmf sgd hmots ]ssqhatsd wf hr a]rdc nm
l]whlhyhmf sgd hlo]bs ne ]m hmots ]ssqhatsd nm sgd mdsvnqj&r
ntsots- Nmd v]x sn drshl]sd sgd hlo]bs hr s]jhmf sgd oqnctbs
ne sgd fq]chdms f%wf( ]mc sgd hmots q]mfd {ta%wf(· ka%wf({- Hm
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sgd khsdq]stqd+ sgd oqnctbs hr nesdm b]kkdc sgd rldXq uXktd Z13[+
Z14[- Tmkhjd dwhrshmf ldsgncr rtbg ]r V]mf ds ]k- Z8[+ gnvdudq+
ntq bnlots]shnm ne sgd rld]q u]ktd hr cheedqdms adb]trd vd
ltrs bnmrhcdq ansg hmotsr D ]mc D

+ vghbg l]x g]ud cheedqdms
fq]chdmsr-

Rodbh“b]kkx+ ctqhmf enqv]qc ]m]kxrhr+ vd rsnqd sgd mdtqnm
]bshu]shnm hmenql]shnm hm svn fq]chdms l]rj l]sqhbdr cdmnsdc
P ]mc P

+ vgdqd P=h[=i[ hr Z0+0[ he sgd i,sg mdtqnm ]s h,sg k]xdq
hr ]kv]xr ]bshud+ Z/+/[ he hs hr ]kv]xr hm]bshud+ ]mc Z/+0[ he hs hr
tmjmnvm- Sgd mdtqnm ]bshu]shnm hmenql]shnm hr trdc k]sdq sn
odqenql a]bjv]qc qd“mdldms enq sghr o]qshshnm O -

Ctqhmf qd“mdldms+ vd “qrs bnlotsd sgd svn fq]chdmsr fD

]mc fD� ]mc sgdm s]jd sgd ]udq]fd- Ntq fn]k hr sn hcdmshex
sgd hmots ]ssqhatsd sg]s g]r sgd k]qfdrs nudqXkk hmfitdmbd nm sgd
mdsvnqj&r ntsots-

B- Sgd Qtmmhmf DwXlokd

Bnmrhcdq ntq qtmmhmf dw]lokd hm Ehf- 1 ]f]hm- Sn bnlotsd
sgd rld]q u]ktd+ vd rs]qs vhsg sgd ntsots k]xdq&r dcfd vdhfgsr+
vghbg ]qd /-1 enq g0 ]mc ,0 enq g1- Rhmbd sgd QdKT ]rrnbh]sdc
vhsg g0 hr ]kv]xr,nm+ fD%g0( ]mc fD�%g0( ]qd rds sn sgd hmsdqu]k
=+,1� +,1[- Gnvdudq+ rhmbd sgd QdKT ]rrnbh]sdc vhsg g1 hr
mnmkhmd]q+ ]r hmchb]sdc ax sgd fq]chdms l]rj l]sqhbdr P ]mc
P

+ fD%g1( ]mc fD�%g1( ]qd rds sn sgd hmsdqu]k =·0,+� +[-
Sgdm+ vd oqno]f]sd sgdrd fq]chdms hmsdqu]kr a]bjv]qckx+ sn

fds fD%h0( : fD�%h0( : =%+,1 × 1( ) %+ × ·+,1(� %+,1 × 1( )
%·0 × ·+,1([ : =+,3� +,5[ ]mc fD%h1( : fD�%h1( : =·+,5� +,0[
]mc fD%h2( : fD�%h2( : =·+,05� +,13[-

Mdws+ vd bnlotsd sgd ]udq]fd f+ a]rdc nm vghbg vd
bnlotsd sgd rld]q u]ktdr- Rhmbd w0 g]r sgd rld]q u]ktd ne
+,5× 3 : 1,3 ]mc w2 g]r sgd rld]q u]ktd ne +,13× 4 : 0,1+
vd bgnnrd sn o]qshshnm O ax ahrdbshmf sgd hmots hmsdqu]k ne w0-
Sghr kd]cr sn sgd rl]kkdq o]qshshnmr rgnvm hm Ehf- 2-

C- FdmdqXkhyXshnm

Vghkd vd nmkx bnmrhcdq QdKT mdsvnqjr hm sghr o]odq+ ntq
qd“mdldms sdbgmhptd b]m ad dwsdmcdc sn mnm,QdKT ]bshu],
shnmr- Qdb]kk sg]s+ ax cd“mhshnm+ QdKT%y( : + ’hm]bshud( he
y z ++ ]mc QdKT%y( : 0 ’]bshud( he y < +- Kds σ%y( ad ]
mnm,QdKT ]bshu]shnm etmbshnm- Sn bnlotsd sgd fq]chdms l]rj
l]sqhbdr P ]mc P

+ vd trd sgqdrgnkcr ’0� 1( sn ]ooqnwhl]sd
sgd nm.nee adg]uhnq9 sgd l]rj hr Z/+/[ ’hm]bshud( he y z 0 ]mc
Z0+0[ ’]bshud( he y < 1-

?ksgntfg sgd ]ooqnwhl]sd nm.nee adg]uhnq ne mnm,QdKT
]bshu]shnm etmbshnm σ%y( hr mns sgd r]ld ]r sgd nm.nee adg]uhnq
ne QdKT%y(+ hs rdqudr ]r ] oq]bshb]kkx,trdetk gdtqhrshb sn q]mj
sgd hmots ]ssqhatsdr- Etqsgdqlnqd+ sghr fdmdq]khy]shnm vhkk mns
]eedbs sgd rntmcmdrr ne ntq ldsgnc+ rhmbd sgd fq]chdms l]rjr
bnlotsdc hm sghr l]mmdq ]qd nmkx trdc enq ohbjhmf vghbg hmots
]ssqhatsd sn rokhs “qrs-

UHH- E?HQMDRR PT?MSHEHB?SHNM

Vd mnv oqdrdms ntq ldsgnc enq toc]shmf sgd odqbdms]fdr ne
bdqsh“dc ]mc e]krh“dc hmotsr+ vgdm sgd CMM lncdk hr entmc sn
ad e]hq nq tme]hq enq sgd btqqdms hmots o]qshshnm O - Sgd ordtcn
bncd hr rgnvm hm ?kfnqhsgl 3-

:kfnqhsgl 39 Rtaqntshmd PT?MSHEXE?HQMDRR’(
Fmots9 bdqsh“b]shnm pdrtis+ hmots o]qshshnm O + hmots cnl]hm U

Qdrtks9 Odqbdms]fdr pbdp � peXj� prlc

0 oXqshshnm rhyd 5
�

∀u��I�u� 6ui
%S/%uf(} I/%uf((

1 cnlXhm rhyd 5
�

∀u��P�u� 6ui
%S/%uf(} I/%uf((

,, odpbdmsBfd ne hmotsr hm oBpshshnm I

2 pI ; &oXqshshnm rhyd . cnlXhm rhyd(
3 he pdrtis 5 EXhq sgdm
4 pbdp )5 pn

5 prlc }5 pn

6 dkrd he pdrtis 5 TmeXhq sgdm
7 peXj )5 pI

8 prlc }5 pI

0. qdstqm pbdp � peXj� prlc

Sgdqd ]qd sgqdd b]rdr- Ehqrs+ he sgd btqqdms o]qshshnm O hr
entmc sn ad e]hq+ ld]mhmf sg]s ]kk hmotsr hm O ]qd sqd]sdc
e]hqkx+ vd bnlotsd sgd odqbdms]fd ne hmots cnl]hm W bnudqdc
ax sgd o]qshshnm O + cdmnsdc pI + ]mc sgdm ]cc pI sn pbdp+ sgd
odqbdms]fd ne bdqsh“dc hmotsr- Rdbnmc+ he sgd btqqdms o]qshshnm
O hr entmc sn ad tme]hq+ ld]mhmf sg]s ]kk hmotsr hm O ]qd sqd]sdc
tme]hqkx+ vd ]cc pI sn peRk+ sgd odqbdms]fd ne e]krh“dc hmotsr-
Hm ansg b]rdr+ vd ]krn rtasq]bs pn eqnl prlc- Nsgdqvhrd+ sgd
btqqdms o]qshshnm O qdl]hmr tmcdbhcdc ]mc sgd odqbdms]fdr
qdl]hm tmbg]mfdc-

Bnmrhcdq ntq qtmmhmf dw]lokd vhsg hmots o]qshshnm O cd,
“mdc ]r w0 ∈ =3� 4[ ∧ w1 ∈ =+� 0[ ∧ w2 ∈ =+� 4[+ ]r rgnvm ax
sgd qhfgs bghkc ne sgd qnns mncd hm Ehf- 2- Sghr o]qshshnm g]r
] sns]k ne 13 hmchuhct]kr+ ]mc hsr bnqqdronmchmf D : O {u03�

]mc D
 : O {u030 bnms]hm 01 hmchuhct]kr d]bg- Hm bnmsq]rs+ sgd

dmshqd hmots cnl]hm W g]r 5/ hmchuhct]kr+ nq 2/ o]hqr ne w

]mc hsr bntmsdqo]qs w
 ’vgdqd w1 : w


1(-

Enq sghr hmots o]qshshnm O + L : =0,38� 1,54[ ]mc L
 :

=0,+� 1,25[ ]qd sgd ntsots hmsdqu]kr- ?rrtlhmf sg]s sgd cdbhrhnm
sgqdrgnkc hr /+ sgd antmcr ne L ]mc L

 hlokx sg]s sgd CMM
lncdk vhkk fdmdq]sd sgd onrhshud k]adk enq ansg D ]mc D

+
ld]mhmf sg]s sgd CMM lncdk hr e]hq enq ]kk hmchuhct]kr hm O -

Rhmbd sgd hmots o]qshshnm rhyd hr 01 ]mc sgd hmots cnl]hm
rhyd hr 2/+ sgd q]sd pI : 01

2� : 3+�- ?esdq bdqshexhmf O sn
ad e]hq+ vd b]m ]cc 3/$ sn pbdp+ sgd bdqsh“b]shnm q]sd+ ]mc
bnmrdptdmskx rtasq]bs 3/$ eqnl prlc+ sgd tmcdbhcdc q]sd-

Vghkd sgd ]anud bnlots]shnm ]rrtldr sg]s onotk]shnm chr,
sqhatshnm enq d]bg ed]stqd hr tmhenql ]mc sgtr sgd odqbdms]fd
’d-f-+ 3/$( hr bnlotsdc chqdbskx eqnl sgd o]qshshnm rhyd ’d-f-+
01( ]mc sgd cnl]hm rhyd ’d-f-+ 2/(+ sgd ldsgnc b]m ad d]rhkx
dwsdmcdc sn bnmrhcdq ] mnm,tmhenql onotk]shnm chrsqhatshnm-
Etqsgdqlnqd+ mnsd sg]s sgd ldsgnc vnqjr qdf]qckdrr ne vgdsgdq
sgd hmots ]ssqhatsdr g]ud hmsdfdq nq qd]k u]ktdr-

UHHH- DWODQHLDMSR

Vd g]ud hlokdldmsdc AYfnNtYir hm ] rnesv]qd snnk vqhssdm
hm B+ ax kdudq]fhmf sgd NodmAk]r1 khaq]qx enq e]rs l]sqhw
ltkshokhb]shnm ]mc rxlankhb qdoqdrdms]shnm ne sgd toodq ]mc
knvdq antmcr- Ntq enqv]qc ]m]kxrhr enkknvr sg]s ne V]mf ds
]k- Z8[+ Z11[- Enq dwodqhldms]k bnlo]qhrnm+ vd ]krn qtm AYfnfau

1gsso9..vvv-nodmak]r-mds
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S?AKD H
RS?SHRSHBR NE SGD C?S?RDSR ?MC CMMR TRDC HM NTQ DWODQHLDMSR-

AWsWrds %O:( � Fmotsr ALL � IWxdqr � Ldtqnmr :bbtqWbx %#(

A]mj ’]fd( 05

AL,0 Z01[ 1 7/ 78-1/
AL,1 Z01[ 1 37 77-65
AL,2 Z01[ 0 0// 77-11
AL,3 Z01[ 2 2// 78-44
AL,4 Z01[ 1 21 77-8/
AL,5 Z01[ 1 07 77-83
AL,6 Z01[ 1 017 77-6/
AL,7 Z01[ 4 013 78-1/

Fdql]m ’]fd( 1/

FB,0 Z01[ 0 4/ 61-56
FB,1 Z01[ 0 0// 63-56
FB,2 Z01[ 0 8 64-22
FB,3 Z01[ 1 0/ 6/-56
FB,4 Z01[ 4 013 58-22

?ctks ’fdmcdq( 02

?B,0 Z01[ 1 13 74-13
?B,1 Z01[ 0 0// 73-6/
?B,2 Z01[ 0 4/ 73-41
?B,3 Z01[ 1 1// 73-75
?B,4 Z01[ 1 017 74-08
?B,5 Z01[ 1 13 73-66
?B,6 Z01[ 4 013 73-74
?B,7 Z01[ 1 0/ 71-04
?B,8 Z01[ 3 01 70-11
?B,0/ Z01[ 3 1/ 67-45
?B,00 Z01[ 3 3/ 68-14
?B,01 Z01[ 8 34 70-35

Bnlo]r ’q]bd( 5

bnlo]r,0 1 13 62-35
bnlo]r,1 4 013 61-71
bnlo]r,2 2 5// 61-87
bnlo]r,3 8 8/ 61-87
bnlo]r,4 0/ 1/// 61-/0
bnlo]r,5 3 3/// 62-84
bnlo]r,6 0/ 0//// 61-38

vghbg hr sgd nmkx btqqdmskx,]u]hk]akd snnk enq CMM hmchuhct]k
e]hqmdrr bdqsh“b]shnm- Rhmbd AYfnfau b]mmns pt]mshex sgd cdfqdd
ne e]hqmdrr+ vd bnlotsd sgd bdqsh“dc.e]krh“dc.tmcdbhcdc q]sdr
a]rdc nm hsr qdonqsdc rs]shrshbr-

Hs hr vnqsg mnshmf sg]s AYfnfau ]mc ntq ldsgnc ’AYfnNtYir(
g]ud ] etmc]ldms]k cheedqdmbd hm e]krh“b]shnm- AYfnfau rsnor
]mc cdbk]qdr ]m hmots o]qshshnm ]r R?S ]r rnnm ]r hs “mcr
] bntmsdqdw]lokd hm sg]s o]qshshnm: sgtr+ sgd mtladq ne bntm,
sdqdw]lokdr sg]s hs “mcr hr ]kv]xr sgd r]ld ]r sgd mtladq
ne R?S o]qshshnmr hs qdonqsr- Gnvdudq+ R?S o]qshshnmr ]qd mns
mdbdrr]qhkx tmeXhq o]qshshnmr+ rhmbd tmeXhq o]qshshnmr qdpthqd ]kk
hmotsr sn ad bntmsdqdw]lokdr+ ats ] R?S o]qshshnm+ dwbktchmf
sgd nmd bntmsdqdw]lokd+ rshkk qdl]hmr tmcdbhcdc-
AYfnNtYir bgdbjr he ]m dmshqd o]qshshnm hr tmeXhq- Lnqdnudq+

vgdm sgd o]qshshnm hr tmcdbhcdc+ hs b]m lhmhlhyd sgd ]lntms
ne tmcdbhcdc hmotsr ax nmkx r]lokhmf enq bntmsdqdw]lokdr
]esdq hs qd]bgdr ] cddo dmntfg qd“mdldms cdosg- Sghr hr l]cd
onrrhakd sgqntfg ntq hsdq]shud qd“mdldms-

Enq dw]lokd+ hm ] CMM lncdk m]ldc FB,2+ AYfnfau “mcr 083
R?S o]qshshnmr ’snfdsgdq vhsg 5 TMR?S ]mc 0 TMJMNVM
o]qshshnmr(- Gnvdudq+ mnmd ne sgdrd 083 R?S o]qshshnmr ]qd
tmeXhq o]qshshnmr- Hmrsd]c+ sgd odqbdms]fd ne e]krh“dc hmotsr hr
bknrd sn adhmf /$ ’qdoqdrdmshmf 083 bntmsdqdw]lokdr nts ne
nudq 324 sqhkkhnm hmchuhct]kr hm sgd hmots cnl]hm(+ sgd odqbdms,
]fd ne bdqsh“dc hmotsr hr 1-874$ ’5 TMR?S o]qshshnmr nts ne
1/0 o]qshshnmr(+ ]mc sgd qdrs qdl]hmr tmcdbhcdc- AYfnNtYir+ nm
sgd nsgdq g]mc+ “mcr 14+852 bntmsdqdw]lokdr: etqsgdqlnqd+ hs
hr ]akd sn enql]kkx bdqshex 47-33$ ne sgd hmotsr ]r eXhq-

=- AdmbglXqir

S]akd H rgnvr sgd rs]shrshbr ne sgd admbgl]qjr+ hmbktchmf
21 cddo mdtq]k mdsvnqjr sq]hmdc nm entq onotk]q c]s]rdsr enq
e]hqmdrr qdrd]qbg- ?lnmf sgd 21 mdsvnqjr+ 14 b]ld eqnl
AYfnfau Z01[ ]mc sgd nsgdq 6 vdqd sq]hmdc ax ntqrdkudr trhmf
SdmrnqEknv- ?kk ne sgdrd mdsvnqjr g]ud ] rhmfkd mncd hm
sgd ntsots k]xdq+ sn cdsdqlhmd sgd ahm]qx bk]rrh“b]shnm qd,
rtks- Bnktlmr 0,1 rgnv sgd m]ld ne d]bg c]s]rds vhsg hsr
bnmrhcdqdc oqnsdbsdc ]ssqhatsd ’O?( ]mc sgd mtladq ne hmots
]ssqhatsdr- Bnktlmr 2,5 rgnv sgd m]ld ne d]bg CMM lncdk+
hsr mtladq ne ghccdm k]xdqr+ mtladq ne ghccdm mdtqnmr+ ]mc
bk]rrh“b]shnm ]bbtq]bx- Sgd ]bbtq]bx enq CMMr sq]hmdc nm
AXmi+ FdqlXm+ ]mc =ctks v]r oqnuhcdc ax sgd AYfnfau o]odq-
Enq sgd lncdkr vd sq]hmdc trhmf BnloXr+ vd g]ud qdrdqudc
0/$ ne sgd c]s] enq sdrshmf- ?kk sgd mdsvnqjr bnlhmf chqdbskx
eqnl AYfnfau nm AXmi+ FdqlXm+ ]mc =ctks c]s]rdsr ]qd rl]kk+
vgdqd sgd k]qfdrs g]r nmkx 1// ghccdm mdtqnmr- Lnqdnudq+
lnrs ne sgdl g]ud nmkx 0 nq 1 ghccdm k]xdqr- Sgtr+ vd
]cchshnm]kkx sq]hmdc ltbg k]qfdq mdsvnqjr+ vhsg to sn 0/+///
ghccdm mdtqnmr+ trhmf sgd BnloXr c]s]rds-

Cds]hkr ne sgd entq c]s]rdsr ]qd fhudm ]r enkknvr- AXmi Z07[
hr ] c]s]rds enq oqdchbshmf he ] a]mj bkhdms vhkk rtarbqhad sn
hsr l]qjdshmf: hs bnmrhrsr ne 34+/// r]lokdr- FdqlXm Z08[ hr
] c]s]rds enq oqdchbshmf sgd bqdchs qhrj ne ] odqrnm: hs bnmrhrsr
ne 0+/// r]lokdr- =ctks Z1/[ hr ] c]s]rds enq oqdchbshmf he ]
odqrnm d]qmr lnqd sg]m #4/+///: hs bnmrhrsr ne 21+450 r]lokdr-
Ehm]kkx+ BnloXr Z10[ hr ] c]s]rds enq oqdchbshmf sgd qhrj ne
qdbhchuhrl: hs bnmrhrsr ne 5+061 r]lokdr-2

Vd du]kt]sd ntq ldsgnc trhmf sgqdd kdf]kkx,oqnsdbsdc hmots
]ssqhatsdr- Enq AXmi ]mc FdqlXm+ vd trd Xfd: enq =ctks+ vd trd
fdmcdq: ]mc enq BnloXr+ vd trd qXbd-3 Sgdrd ]qd bnmrhrsdms
vhsg AYfnfau ]mc nsgdq oqhnq vnqjr hm sgd e]hqmdrr qdrd]qbg-

A- DwodqhldmsXk Rdsto

Vd q]m ]kk dwodqhldmsr nm ] bnlotsdq vhsg 1 BOT+ 3FA
ldlnqx+ ]mc Tatmst 1/-/3 Khmtw nodq]shmf rxrsdl- Vd rds
] shld khlhs ne 2/ lhmtsdr enq d]bg CMM lncdk- Ntq dwodqh,
ldmsr vdqd cdrhfmdc sn ]mrvdq sgqdd qdrd]qbg ptdrshnmr9

0( Hr AYfnNtYir lnqd ]bbtq]sd sg]m sgd btqqdms rs]sd,ne,sgd,
]qs hm bdqshexhmf hmchuhct]k e]hqmdrr ne ] CMM lncdk=

1( Hr AYfnNtYir lnqd rb]k]akd sg]m sgd btqqdms rs]sd,ne,
sgd,]qs hm g]mckhmf CMM lncdkr+ drodbh]kkx vgdm sgd
mdsvnqj rhyd hmbqd]rdr=

2( Hr AYfnNtYir lnqd deedbshud sg]m sgd btqqdms rs]sd,ne,
sgd,]qs hm oqnuhchmf eddca]bj+ d-f-+ ax pt]mshs]shudkx
ld]rtqhmf sgd odqbdms]fdr ne bdqsh“dc+ e]krh“dc+ ]mc
tmcdbhcdc hmotsr=

AYfnfau qdpthqdr ] o]q]ldsdq LR ’l]whltl rhyd ne ]m hmots
]ssqhatsd( a]rdc nm vghbg hs bqd]sdr ] “wdc mtladq ne hmots
o]qshshnmr oqhnq sn bdqsh“b]shnm- Nm sgd CMM lncdkr sq]hmdc
enq AXmi+ FdqlXm+ ]mc =ctks+ vd trdc sgd cde]tks LR u]ktdr

2Vd trdc sgd oqdoqnbdrrdc BnloXr c]s] oqnuhcdc ax Z15[-
3Enq A]mj ]mc Fdql]m+ vd trd ahm]qhydc Xfd ]ssqhatsd oqnuhcdc ax AYfnfau-

Enq Bnlo]r+ vd ahm]qhyd qXbd ]ssqhatsd hmsn �vghsd+ mnm,vghsd| ]r cnmd
hm Z16[-
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S?AKD HH
QDRTKSR ENQ E?HQMDRR BDQSHEHB?SHNM9 A�FQFAU UHR, ”?,UHR A�FQNT�IR

C]s]rds CMM
DWhqhex Z01[ DWhqPtWms ’mdv(

Shld Bdw �Bdw Bdq$ E]k$ Tmc$ Shld Bdw �Bdw Bdq$ E]k$ Tmc$

A
]m
j

AL,0 2/l � 00 0/-// / 8/-// 3-71r � 171/ 83-12 / 4-65
AL,1 20l � 17 05-/6 / 72-82 2-12r � 1368 82-30 / 5-47
AL,2 20l � 16 08-5/ / 70-3/ 0-10r � 0753 84-58 / 3-2/
AL,3 24l � 3 2-61 / 85-07 60-01r � 4024 76-/2 / 01-85
AL,4 12l � 003 66-14 / 11-64 0-/2r � 0363 85-16 / 2-61
AL,5 01l � 044 58-30 / 2/-48 /-33r � 0315 85-33 / 2-44
AL,6 2/l � 46 8-30 / 8/-48 01-15r � 6/06 72-54 / 05-23
AL,7 2/l � 0 /-87 / 88-/1 07-88r � 2/63 8/-64 / 8-13

F
dq
l
]m

FB,0 21l � 11 / / 0// 8-62r � 20474 21-56 / 56-22
FB,1 22l � 5 / / 0// 20-61r � 21544 31-10 / 46-68
FB,2 7l � 083 1-87 / 86-/1 5-66r � 14852 47-33 / 30-44
FB,3 3l � 1 88-// / 0-// /-18r � 66 88-54 / /-23
FB,4 2/l 7 / / / 0// 0-13r � 8 88-7/ / /-08

?
ct

ks

?B,0 21l � 2 /-/2 / 88-86 2-12r � 5040 8/-57 / 8-20
?B,1 20l � 8 /-/0 / 88-88 2/-/3r � 02//7 68-82 / 1/-/5
?B,2 21l � 1/ / / 0// 26-01r � 5/383 22-18 / 55-6/
?B,3 25l 7 / / / 0// 7l � 50213 13-68 / 64-1/
?B,4 22l 7 / / / 0// 3l � 60/01 08-01 / 7/-76
?B,5 22l � 3 /-/0 / 88-88 0/-1/r � 20482 47-71 / 30-06
?B,6 2/l 7 / /-/0 / 88-88 3l � 14477 20-61 / 57-16
?B,7 2/l � 28 /-/2 / 88-86 00-07r � 15068 55-4/ / 22-38
?B,8 2/l � 015 /-53 / 88-25 2-4/r � 436/ 80-02 / 7-75
?B,0/ 21l � 7 /-/2 / 88-86 4-/0r � 8/22 76-54 / 01-23
?B,00 2/l 7 / / / 0// 25-33r � 13405 47-/0 / 30-87
?B,01 2/l 7 / /-/1 / 88-87 /-80r � 7713 6/-71 / 18-06

B
nl

o]
r

bnlo]r,0 06l � 1 7/-// /-21 08-57 /-/0r � 06 86-16 1-61 /
bnlo]r,1 20l 7 / / / 0// /-/0r � 04 86-48 1-3/ /
bnlo]r,2 2/l 7 / / / 0// /-2/r � 01 87-/6 0-81 /
bnlo]r,3 2/l 7 / / / 0// /-/0r � 03 86-64 1-13 /
bnlo]r,4 S.N 7 / / / 0// 4-13r � 00 87-12 0-65 /
bnlo]r,5 L.N 7 / / / 0// 8-08r � 01 87-/6 0-81 /
bnlo]r,6 L.N 7 / / / 0// 0/0-14r � 04 86-48 1-3/ /

’0//+ 0//+ ]mc 0/( enq AYfnfau sn bqd]sd 40/+ 1/0+ ]mc 05///
o]qshshnmr+ qdrodbshudkx- Nm sgd mdv CMM lncdkr sq]hmdc enq
BnloXr+ vd rds LR sn ] rl]kk u]ktd ne 1 sn bqd]sd 1/ o]qshshnmr
enq AYfnfau- Sghr v]r cnmd sn l]whlhyd AYfnfau&r odqenql]mbd
rtbg sg]s hs cndr mns zbgnjd– hm udqhexhmf d]bg hmots o]qshshnm-

Ax cde]tks+ AYfnfau trdr 0// rdbnmcr ]r zrnes shldnts– enq
d]bg hmots o]qshshnm ]mc trdr 2/ lhmtsdr ]r zg]qc shldnts– enq
sgd dmshqd CMM- Sghr ld]mr sg]s hs s]jdr ]s lnrs 0// rdbnmcr
sn udqhex ] rhmfkd hmots o]qshshnm+ ]mc he tmrnkudc+ hs itrs lnudr
sn sgd mdws o]qshshnm+ tmshk sgd dmshqd 2/ lhmtsdr qtmr nts-

Sn qtm AYfnNtYir+ vd rds sgd o]q]ldsdqr lhm bgdbi cdosg sn
04 ]mc lXw qdzmdldms cdosg sn 1/ enq ]kk CMM lncdkr- Vd
]krn trd 2/ lhmtsdr ]r zg]qc shldnts–+ ats AYfnNtYir ]kv]xr
“mhrgdc adenqd sgd khlhs-

B- DwodqhldmsXk Qdrtksr

S]akd HH rgnvr sgd qdrtksr ne ntq ldsgnc ’AYfnNtYir( hm
bnlo]qhrnm vhsg AYfnfau4- Bnktlmr 0,1 rgnv sgd m]ldr ne sgd
c]s]rds ]mc sgd CMM lncdk- Bnktlmr 2,4 rgnv sgd rs]shrshbr
qdonqsdc ax AYfnfau+ hmbktchmf sgd shld s]jdm+ vgdsgdq ] bntm,
sdqdw]lokd hr entmc ’Bdw( ]mc sgd mtladq ne bntmsdqdw]lokdr
entmc ’�Bdw(- S.N nq L.N hm Bnktlm 2 qdrodbshudkx ld]mr
sg]s AYfnfau dhsgdq rodms ]kk 2/l nq q]m nts ne ldlnqx hm sgd
mdsvnqj oqtmhmf rsdo oqhnq sn udqhexhmf ]mx hmots o]qshshnm-
Bnktlmr 5,7 rgnv sgd odqbdms]fd ne bdqsh“dc+ e]krh“dc ]mc
tmcdbhcdc hmotsr ’Bdq#) EXk#) Tmc#(- Bnktlmr 8,03 rgnv
sgd bnqqdronmchmf qdrtksr eqnl AYfnNtYir-

4Sgd nqcdq hm vghbg AYfnfau rnqsr sgd o]qshshnmr adenqd qtmmhmf sgd udqh“b],
shnm ptdqx hr q]mcnl ]mc mnm,cdsdqlhmhrshb+ rn sgdqd l]x ad lhmnq cheedqdmbd
hm sgd qdonqsdc bntmsdqdw]lokdr hm sgd nqhfhm]k du]kt]shnm ]mc ntqr-

AL,0 FB,0 ?B,0 bnlo]r,0
+

0+

1+

2+

Q
tm

shl
d
’l

(

AL,0 FB,0 ?B,0 bnlo]r,0
+

1+

3+

5+

7+

0++

T
mc

db
hc
dc

’$
(

Ehf- 4- Bnlo]qhmf sgd qtmshld nudqgd]c ’kdes( ]mc ]bbtq]bx ’qhfgs( ne
AYfnfau Z01[+ hm qdc+ ]mc AYfnNtYir ’mdv(+ hm aktd-

0( Qdrtksr enq QP 09 Sn ]mrvdq sgd “qrs qdrd]qbg ptdrshnm
’QP 0(+ h-d-+ vgdsgdq ntq ldsgnc hr lnqd ]bbtq]sd sg]m sgd
btqqdms rs]sd,ne,sgd,]qs+ vd mddc sn bnlo]qd sgd qdrtksr rgnvm
hm Bnktlmr 3,4 ’enq AYfnfau( vhsg sgd qdrtksr rgnvm hm Bnktlmr
0/,00 ’enq AYfnNtYir(- Rodbh“b]kkx+ Bnktlmr 3 ]mc 0/ hmchb]sd
vgdsgdq sgd snnk hr ]akd sn “mc ] bntmsdqdw]lokd ’�( nq mns
’7( vhsghm sgd shld khlhs-

Vghkd ntq ldsgnc ’AYfnNtYir( entmc bntmsdqdw]lokdr enq
]kk 21 CMMr+ AYfnfau entmc bntmsdqdw]lokdr enq nmkx 1/ ne sgd
21 lncdkr- Hm ]cchshnm+ hs entmc bntmsdqdw]lokdr enq nmkx nmd
ne sgd 6 mdvkx ]ccdc lncdkr- Lnqdnudq+ Bnktlmr 4 ]mc 00
rgnv sg]s+ nm lncdkr vgdqd ansg snnkr entmc bntmsdqdw]lokdr+
sgd mtladq ne bntmsdqdw]lokdr entmc ax AYfnNtYir hr nesdm
sgntr]mcr ne shldr lnqd- Enq dw]lokd+ sgd k]qfdrs mtladq
ne bntmsdqdw]lokdr entmc ax AYfnfau hr 083 ’enq FB,2( ats
sgd k]qfd mtladq ne bntmsdqdw]lokdr entmc ax AYfnNtYir hr
60+/01 ’enq ?B,4(-

1( Qdrtksr enq QP 19 Sn ]mrvdq sgd rdbnmc qdrd]qbg ptdr,
shnm ’QP 1(+ h-d-+ vgdsgdq ntq ldsgnc hr lnqd rb]k]akd sg]m sgd
btqqdms rs]sd,ne,sgd,]qs+ vd mddc sn bnlo]qd sgd qtmmhmf shld
rgnvm hm Bnktlm 2 ’enq AYfnfau( vhsg sgd qtmmhmf shld rgnvm
hm Bnktlm 8 ’enq AYfnNtYir(- Vghkd ntq ldsgnc ’AYfnNtYir(
]kv]xr “mhrgdc vhsghm sgd shld khlhs ne 2/ lhmtsdr+ AYfnfau
shldc nts nm bnlo]r,4 ]mc q]m nts ne ldlnqx nm bnlo]r,5
]mc bnlo]r,6- Dudm nm sgd lncdkr vgdqd ansg snnkr “mhrgdc+
sgd shld s]jdm ax AYfnfau hr rhfmh“b]mskx knmfdq-

Sn hkktrsq]sd sgd rb]k]ahkhsx ]cu]ms]fd ne ntq ldsgnc+ vd
snnj ] rtards ne sgd lncdkr enq vghbg ansg AYfnNtYir ]mc
AYfnfau “mhrgdc+ ]mc okns sgd qtmmhmf shld hm ] a]q bg]qs+ rgnvm
nm sgd kdes rhcd ne Ehf- 4- Gdqd+ sgd qdc a]qr qdoqdrdms sgd shld
s]jdm ax AYfnfau ]mc sgd aktd a]qr qdoqdrdms sgd shld s]jdm ax
AYfnNtYir- Sgd qdrtksr rgnv sg]s AYfnNtYir hr l]mx nqcdqr ne
l]fmhstcd e]rsdq+ ]mc b]m bdqshex CMM lncdkr sg]s ]qd vdkk
adxnmc sgd qd]bg ne AYfnfau-

2( Qdrtksr enq QP 29 Sn ]mrvdq sgd sghqc qdrd]qbg ptdrshnm
’QP 2(+ h-d-+ vgdsgdq ntq ldsgnc hr lnqd deedbshud hm oqnuhchmf
eddca]bj sn sgd trdq+ vd mddc sn bnlo]qd sgd qdrtksr hm
Bnktlmr 5,7 ’enq AYfnfau( vhsg sgd qdrtksr hm Bnktlmr 01,
03 ’enq AYfnNtYir(+ vghbg rgnv sgd bdqsh“dc+ e]krh“dc+ ]mc
tmcdbhcdc odqbdms]fdr- Rhmbd AYfnfau v]r mns cdrhfmdc sn
pt]mshs]shudkx ld]rtqd sgd cdfqdd ne e]hqmdrr+ hs chc onnqkx
hm ]klnrs ]kk b]rdr- Dwbdos enq ] edv CMM lncdkr enq A]mj+
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FB,3+ ]mc bnlo]r,0+ hsr bdqsh“dc odqbdms]fdr ]qd dhsgdq / nq
bknrd sn /+ ]mc hsr tmcdbhcdc odqbdms]fdr ]qd ]klnrs 0//$- Hs
ld]mr sg]s+ enq sgd u]rs l]inqhsx ne hmchuhct]kr hm sgd hmots
cnl]hm+ vgdsgdq sgdx ]qd sqd]sdc ax sgd CMM lncdk e]hqkx nq
mns qdl]hmr tmcdbhcdc-

Hm bnmsq]rs+ sgd bdqsh“dc odqbdms]fdr qdonqsdc ax ntq ldsgnc
’AYfnNtYir( ]qd rhfmh“b]mskx ghfgdq- Enq sgd lncdkr sq]hmdc
trhmf sgd Bnlo]r c]s]rds+ hm o]qshbtk]q+ sgd bdqsh“dc odqbdms,
]fdr ]qd ]qntmc nq ]anud 8/$+ ]mc lnqd hlonqs]mskx+ sgd
tmcdbhcdc odqbdms]fdr ]qd ]kv]xr /- Hs ld]mr sg]s AYfnNtYir
g]r o]qshshnmdc sgd hmots cnl]hm hm rtbg ] v]x sg]s d]bg
o]qshshnm hr dhsgdq bdqsh“dc ]r adhmf e]hq+ nq e]krh“dc ]r adhmf
tme]hq- Dudm nm sgd rtards ne CMM lncdkr vgdqd rnld hmotsr
qdl]hm tmcdbhcdc ax AYfnNtYir+ sgd tmcdbhcdc odqbdms]fdr
qdonqsdc ax ntq ldsgnc ]qd rhfmh“b]mskx knvdq sg]m AYfnfau+
]r rgnvm nm sgd qhfgs rhcd ne Ehf- 4-

C- RtllXqx

Sgd qdrtksr rgnv sg]s ntq ldsgnc hr lnqd ]bbtq]sd ]mc
lnqd rb]k]akd sg]m sgd btqqdms rs]sd,ne,sgd,]qs sdbgmhptdr enq
ptXkhsXshud bdqsh“b]shnm- Hm ]cchshnm+ ntq ldsgnc hr ]akd sn
enql]kkx ptXmshex sgd cdfqdd ne e]hqmdrr+ vghbg hr ] b]o]ahkhsx
sg]s dwhrshmf ldsgncr cn mns g]ud-

Enq rnld CMM lncdkr+ AYfnNtYir rshkk g]r ] rhfmh“b]ms
odqbdms]fd ne hmotsr kdes tmcdbhcdc- Sghr hr adb]trd vd rds
lhm bgdbi cdosg:04 ]mc lXw qdzmdldms cdosg:1/ enq ]kk
admbgl]qjr- Sgtr+ ]r rnnm ]r AYfnNtYir qd]bgdr sgd qd“mdldms
cdosg 04 ’rdd sgd qd“mdldms sqdd rgnvm hm Ehf- 2( ]mc “mcr
] bntmsdqdw]lokd hm sgd hmots o]qshshnm+ hs vhkk rsno qd“mhmf
etqsgdq: ]s sg]s lnldms+ ]kk hmotsr hm sgd o]qshshnm ]qd sqd]sdc
bnmrdquXshudkx ]r tmcdbhcdc-

Hm fdmdq]k+ ] rl]kkdq qd“mdldms cdosg ]kknvr AYfnNtYir sn
sdqlhm]sd pthbjkx- Ctqhmf ntq dwodqhldmsr+ AYfnNtYir sdqlh,
m]sdc ]esdq /-18r ]mc 0-13r enq FB,3 ]mc FB,4+ qdrodbshudkx+
bnlo]qdc sn sgd 3 lhmtsdr ]mc 2/ lhmtsdr s]jdm ax AYfnfau ]mc
xds qdstqmdc adssdq qdrtksr- Hm e]bs+ enq FB,4+ AYfnfau rodms 2/
lhmtsdr ats e]hkdc sn “mc ]mx bntmsdqdw]lokd- He vd hmbqd]rd
sgd qd“mdldms cdosg+ ax hmbqd]rhmf sgd svn sgqdrgnkc u]ktdr
ne AYfnNtYir+ hsr pt]msh“b]shnm qdrtksr vhkk fds dudm adssdq-

HW- QDK?SDC VNQJ

Ntq ldsgnc hr sgd “qrs rb]k]akd ldsgnc enq bdqshexhmf ]mc
pt]mshexhmf hmchuhct]k e]hqmdrr ne ] cddo mdtq]k mdsvnqj+ ]mc
hs ntsodqenqlr sgd lnrs bknrdkx qdk]sdc oqhnq vnqj+ AYfnfau Z01[-
Sn sgd adrs ne ntq jmnvkdcfd+ mn nsgdq ldsgncr b]m l]sbg sgd
]bbtq]bx+ rb]k]ahkhsx+ ]mc etmbshnm]khsx ne ntq ldsgnc-

Ntq ldsgnc cheedqr eqnl dwhrshmf sdbgmhptdr enq udqhexhmf
hmchuhct]k e]hqmdrr oqnodqshdr enq mdtq]k mdsvnqjr- Khaq] Z6[+
Z17[ trdr ]arsq]bs cnl]hmr sn odqenql udqh“b]shnm ats hr
khlhsdc hm rb]k]ahkhsx ctd sn sgd dwodmrhud oqd,]m]kxrhr+ vgdqd
] mdsvnqj ne 1/ ghccdm mncdr s]jdr rdudq]k gntqr dudm
vhsg kdudq]fhmf ltkshokd BOTr- CddoFdlhmh Z18[+ vghbg
ntsodqenqlr Khaq]+ hr athks nm sno ne L]q]ant Z2/[+ ] RLS,
a]rdc mdtq]k mdsvnqj udqh“b]shnm snnk+ ]mc sgtr rg]qdr sgd
r]ld khlhs]shnmr ne AYfnfau- Etqsgdqlnqd+ hs nmkx du]kt]sdr nm
mdsvnqjr vhsg to sn ]qntmc 14/ ghccdm mdtqnmr- Nsgdq vnqjr

g]ud s]bjkdc mdtq]k mdsvnqj udqh“b]shnm ne cheedqdms cd“mhshnmr
ne hmchuhct]k e]hqmdrr- Admtrrh ds ]k- Z20[ ]mc Jgdcq ds ]k- Z21[
oqnonrdc cheedqdms ldsgncr sn bdqshex ] cd“mhshnm ne fkna]k
hmchuhct]k e]hqmdrr oqnonrdc hm Z22[- Qtnrr ds ]k- Z23[ udqhex
] sxod ne ] knbXk hmchuhct]k e]hqmdrr oqnodqsx sg]s hr rhlhk]q sn
knb]k qnatrsmdrr+ fhudm ]m hmots w ]mc ] rl]kk bnmrs]ms ε enq
odqstqa]shnm- Sghr hr cheedqdms eqnl ] fknaXk odqrodbshud vd
g]ud chrbtrrdc rn e]q hm sghr o]odq-

Fqnto e]hqmdrr hr xds ]mnsgdq sxod ne e]hqmdrr oqnodqsx+
vghbg b]m ad udqh“dc trhmf oqna]ahkhrshb sdbgmhptdr Z05[+
Z06[+ Z24[- Sgd cheedqdmbd adsvddm hmchuhct]k e]hqmdrr ]mc
fqnto e]hqmdrr hr sg]s+ vghkd hmchuhct]k e]hqmdrr qdpthqdr rhlhkXq
hmchuhctXkr sn ad sqd]sdc rhlhk]qkx+ fqnto e]hqmdrr qdpthqdr
rhlhkXq cdlnfqXoghb fqntor sn ad sqd]sdc rhlhk]qkx-

Sgdqd ]qd nsgdq oqhnq vnqjr qdk]sdc sn e]hqmdrr udqh“b]shnm
ne nsgdq sxodr ne l]bghmd kd]qmhmf lncdkr Z22[+ Z25[+ Z7[+
ats sgdx ]qd mns ]ookhb]akd sn cddo mdtq]k mdsvnqjr- Sdrshmf
sdbgmhptdr b]m pthbjkx cdsdbs e]hqmdrr uhnk]shnmr hm l]bghmd
kd]qmhmf lncdkr hmbktchmf mdtq]k mdsvnqjr Z26[+ Z5[+ Z02[+ Z27[+
Z03[+ Z28[+ ats hs cndr mns oqnuhcd enql]k ft]q]msdd sg]s hr
hlonqs]ms enq bdqs]hm ]ookhb]shnmr- Sgdqd ]qd ]krn sdbgmhptdr
enq hloqnuhmf e]hqmdrr ne l]bghmd kd]qmhmf lncdkr Z3/[+ Z30[+
Z31[+ Z32[+ Z33[+ Z34[+ Z35[+ vghbg ]qd nqsgnfnm]k sn ntq ldsgnc
sg]s enbtrdr nm bdqshexhmf ]mc pt]mshexhmf e]hqmdrr ne dwhrshmf
CMM lncdkr-

?s ] ghfg kdudk+ ntq ldsgnc hr qdk]sdc sn sgd k]qfd mtladq
ne qnatrsmdrr udqh“dqr enq cddo mdtq]k mdsvnqjr a]rdc nm
hmsdqu]k ]m]kxrhr Z8[+ Z11[+ Z0/[+ Z36[+ RLS rnkuhmf Z12[+
Z37[+ Z2/[+ Z38[+ ]mc lhwdc,hmsdfdq khmd]q oqnfq]llhmf Z4/[+
Z40[- Vghkd sgdrd udqh“dqr b]m cdbhcd he ] lncdk hr qnatrs
]f]hmrs ]cudqr]qh]k odqstqa]shnm+ sgdx b]mmns chqdbskx bdqshex
hmchuhct]k e]hqmdrr+ ]r dwok]hmdc d]qkhdq hm Rdbshnm HH- Nsgdq
mdtq]k mdsvnqj udqh“dqr sg]s cd]k vhsg cheedqdmsh]k Z41[+ Z42[+
Z43[ nq dpthu]kdmbd udqh“b]shnm Z44[ ]qd ]krn cheedqdms+ rhmbd
sgdx du]kt]sd nudq svn mdsvnqjr hmrsd]c ne nmd mdsvnqj-

W- BNMBKTRHNM

Vd g]ud oqdrdmsdc AYfnNtYir+ ] rb]k]akd ldsgnc enq bdq,
shexhmf ]mc pt]mshexhmf hmchuhct]k e]hqmdrr ne ] cddo mdtq]k
mdsvnqj nudq sgd dmshqd hmots cnl]hm- Hs qdkhdr nm rntmc
]arsq]bshnm ctqhmf rxlankhb enqv]qc ]m]kxrhr sn hloqnud rb]k,
]ahkhsx+ ]mc hsdq]shud qd“mdldms a]rdc nm a]bjv]qc ]m]kxrhr sn
hloqnud ]bbtq]bx- Hm ]cchshnm sn bdqshexhmf e]hqmdrr+ hs hr ]akd sn
pt]mshex sgd cdfqdd ne e]hqmdrr ax bnlotshmf sgd odqbdms]fdr
ne hmotsr vgnrd bk]rrh“b]shnm ntsotsr b]m ad bdqsh“dc ]r e]hq nq
e]krh“dc ]r tme]hq- Vd g]ud du]kt]sdc sgd ldsgnc nm ] k]qfd
mtladq ne CMM lncdkr sq]hmdc trhmf entq onotk]q e]hqmdrr
qdrd]qbg c]s]rdsr- Sgd dwodqhldms]k qdrtksr rgnv sg]s sgd
ldsgnc rhfmh“b]mskx ntsodqenqlr rs]sd,ne,sgd,]qs sdbgmhptdr hm
sdqlr ne ansg ]bbtq]bx ]mc rb]k]ahkhsx+ ]r vdkk ]r sgd ]ahkhsx
sn pt]mshex sgd cdfqdd ne e]hqmdrr-

?BJMNVKDCFLDMSR

Sghr qdrd]qbg v]r rtoonqsdc hm o]qs ax sgd T-R- M]shnm]k
Rbhdmbd Entmc]shnm ’MRE( tmcdq fq]ms BBE,111/234- Vd
sg]mj sgd ]mnmxlntr qduhdvdqr enq sgdhq bnmrsqtbshud eddca]bj-
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QDEDQDMBDR

Z0[ ?- B]rsdkmnun+ Q- Bqtoh+ F- C- F]la]+ F- Fqdbn+ ?- M]rddq+ C- Qdfnkh+
]mc A- R- Lhftdk Fnmy]kdy+ zAde]hq9 ?ccqdrrhmf e]hqmdrr hm sgd a]mjhmf
rdbsnq+– hm 1/1/ HDDD HmsdqmXshnmXk Bnmedqdmbd nm Ahf CXsX &Ahf CXsX(+
oo- 2541fl2550+ 1/1/-

Z1[ I- J- O]tktr ]mc C- L- Jdms+ zOqdchbs]akx tmdpt]k9 tmcdqrs]mchmf ]mc
]ccqdrrhmf bnmbdqmr sg]s ]kfnqhsglhb bkhmhb]k oqdchbshnm l]x hmbqd]rd
gd]ksg chro]qhshdr+– MOI chfhsXk ldchbhmd+ unk- 2+ mn- 0+ o- 88+ 1/1/-

Z2[ J- S- Qncnke]+ G- K]la]+ ]mc Q- Fg]mh+ zDlohqhb]k nardqu]shnm ne
mdfkhfhakd e]hqmdrrfl]bbtq]bx sq]cd,neer hm l]bghmd kd]qmhmf enq otakhb
onkhbx+– MXstqd LXbghmd Hmsdkkhfdmbd+ unk- 2+ mn- 0/+ oo- 785fl8/3+ 1/10-

Z3[ B- V]mf+ A- G]m+ A- O]sdk+ ]mc B- Qtchm+ zHm otqrths ne hmsdqoqds]akd+
e]hq ]mc ]bbtq]sd l]bghmd kd]qmhmf enq bqhlhm]k qdbhchuhrl oqdchbshnm+–
IntqmXk ne PtXmshsXshud Bqhlhmnknfx+ unk- 28+ mn- 1+ oo- 408fl470+ 1/12-

Z4[ B- Cvnqj+ L- G]qcs+ S- Ohs]rrh+ N- Qdhmfnkc+ ]mc Q- Ydldk+ zE]hqmdrr
sgqntfg ]v]qdmdrr+– hm Oqnbddchmfr ne sgd 2qc hmmnuXshnmr hm sgdnqdshbXk
bnlotsdq rbhdmbd bnmedqdmbd+ oo- 103fl115+ 1/01-

Z5[ R- F]kgnsq]+ X- Aqtm+ ]mc ?- Ldkhnt+ zE]hqmdrr sdrshmf9 sdrshmf rnesv]qd
enq chrbqhlhm]shnm+– hm Oqnbddchmfr ne sgd 1/06 00sg Inhms Lddshmf nm
EntmcXshnmr ne RnesvXqd Dmfhmddqhmf+ ’O]cdqanqm Fdql]mx(+ oo- 387fl
40/+ ?BL+ ?tf- 1/06-

Z6[ B- Tqa]m+ L- Bgqhrs]jhr+ U- Vt́rsgnky+ ]mc E- Yg]mf+ zOdqedbskx o]q]kkdk
e]hqmdrr bdqsh“b]shnm ne mdtq]k mdsvnqjr+– Oqnbddchmfr ne sgd =BL nm
OqnfqXllhmf KXmftXfdr+ unk- 3+ mn- NNORK?+ oo- 0fl2/+ 1/1/-

Z7[ L- I- Jtrmdq+ I- Knestr+ B- Qtrrdkk+ ]mc Q- Rhku]+ zBntmsdqe]bst]k
e]hqmdrr+– =cuXmbdr hm mdtqXk hmenqlXshnm oqnbdrrhmf rxrsdlr+ unk- 2/+
1/06-

Z8[ R- V]mf+ J- Odh+ I- Vghsdgntrd+ I- X]mf+ ]mc R- I]m]+ zEnql]k rdbtqhsx
]m]kxrhr ne mdtq]k mdsvnqjr trhmf rxlankhb hmsdqu]kr+– hm 16sg TRDMHW
Rdbtqhsx Rxlonrhtl &TRDMHW Rdbtqhsx 07(+ oo- 0488fl0503+ 1/07-

Z0/[ F- Rhmfg+ S- Fdgq+ L- Ot́rbgdk+ ]mc L- Udbgdu+ z?m ]arsq]bs cnl]hm enq
bdqshexhmf mdtq]k mdsvnqjr+– Oqnbddchmfr ne sgd =BL nm OqnfqXllhmf
KXmftXfdr+ unk- 2+ oo- 0fl2/+ I]m- 1/08-

Z00[ R- V]mf+ G- Yg]mf+ J- Wt+ W- Khm+ R- I]m]+ B-,I- Grhdg+ ]mc I- Y-
Jnksdq+ zAds],BQNVM9 De“bhdms antmc oqno]f]shnm vhsg odq,mdtqnm
rokhs bnmrsq]hmsr enq bnlokdsd ]mc hmbnlokdsd mdtq]k mdsvnqj udqh“,
b]shnm+– =cuXmbdr hm MdtqXk HmenqlXshnm Oqnbdrrhmf Rxrsdlr+ unk- 23+
1/10-

Z01[ R- Ahrv]r ]mc G- Q]i]m+ zE]hqhex9 E]hqmdrr udqh“b]shnm ne mdtq]k mds,
vnqjr+– hm 1/12 HDDD.=BL 34sg HmsdqmXshnmXk Bnmedqdmbd nm RnesvXqd
Dmfhmddqhmf &HBRD(+ oo- 0435fl0447+ HDDD+ 1/12-

Z02[ Q- ?mfdkk+ A- Ingmrnm+ X- Aqtm+ ]mc ?- Ldkhnt+ zSgdlhr9 ]tsnl]shb]kkx
sdrshmf rnesv]qd enq chrbqhlhm]shnm+– hm Oqnbddchmfr ne sgd 1/07 15sg
=BL Inhms Lddshmf nm DtqnodXm RnesvXqd Dmfhmddqhmf Bnmedqdmbd Xmc
Rxlonrhtl nm sgd EntmcXshnmr ne RnesvXqd Dmfhmddqhmf+ ’K]jd Atdm]
Uhrs] EK TR?(+ oo- 760fl764+ ?BL+ Nbs- 1/07-

Z03[ O- Yg]mf+ I- V]mf+ I- Rtm+ F- Cnmf+ W- V]mf+ W- V]mf+ I- R- Cnmf+
]mc S- C]h+ zVghsd,anw e]hqmdrr sdrshmf sgqntfg ]cudqr]qh]k r]lokhmf+–
hm Oqnbddchmfr ne sgd =BL.HDDD 31mc HmsdqmXshnmXk Bnmedqdmbd nm
RnesvXqd Dmfhmddqhmf+ HBRD &1/+ ’Mdv Xnqj+ MX+ TR?(+ o- 838fl85/+
?rrnbh]shnm enq Bnlotshmf L]bghmdqx+ 1/1/-

Z04[ U- Lnmidyh+ ?- Sqhudch+ F- S]m+ ]mc R- Shyo]y,Mh]qh+ zHmenql]shnm,
sgdnqdshb sdrshmf ]mc cdatffhmf ne e]hqmdrr cdedbsr hm cddo mdtq]k
mdsvnqjr+– hm Oqnbddchmfr ne sgd 34sg HmsdqmXshnmXk Bnmedqdmbd nm
RnesvXqd Dmfhmddqhmf+ HBRD &12+ o- 0460fl0471+ HDDD Oqdrr+ 1/12-

Z05[ ?- ?ka]qfgntsgh+ K- C&?msnmh+ R- Cqdvr+ ]mc ?- U- Mnqh+ zE]hqrpt]qd9
oqna]ahkhrshb udqh“b]shnm ne oqnfq]l e]hqmdrr+– Oqnbddchmfr ne sgd =BL
nm OqnfqXllhmf KXmftXfdr+ unk- 0+ mn- NNORK?+ oo- 0fl2/+ 1/06-

Z06[ N- A]rs]mh+ W- Yg]mf+ ]mc ?- Rnk]q,Kdy]l]+ zOqna]ahkhrshb udqh“b]shnm
ne e]hqmdrr oqnodqshdr uh] bnmbdmsq]shnm+– Oqnbddchmfr ne sgd =BL nm
OqnfqXllhmf KXmftXfdr+ unk- 2+ mn- NNORK?+ oo- 0fl16+ 1/08-

Z07[ R- Lnqn+ O- Qhs]+ ]mc O- Bnqsdy+ zA]mj L]qjdshmf-– TBH L]bghmd
Kd]qmhmf Qdonrhsnqx+ 1/01- CNH9 gssor9..cnh-nqf.0/-13321.B4J2/5-

Z08[ G- Gnel]mm+ zRs]sknf ’Fdql]m Bqdchs C]s](-– TBH L]bghmd Kd]qmhmf
Qdonrhsnqx+ 0883- CNH9 gssor9..cnh-nqf.0/-13321.B4MB66-

Z1/[ A- Adbjdq ]mc Q- Jng]uh+ z?ctks-– TBH L]bghmd Kd]qmhmf Qdonrhsnqx+
0885- CNH9 gssor9..cnh-nqf.0/-13321.B4WV1/-

Z10[ I- ?mfvhm+ I- K]qrnm+ R- L]sst+ ]mc K- Jhqbgmdq+ zL]bghmd ah]r+– 1/05-
Z11[ V- Rghph+ J- Odh+ V- Itrshm+ I- X]mf+ ]mc R- I]m]+ zDe“bhdms enql]k r]edsx

]m]kxrhr ne mdtq]k mdsvnqjr+– hm 21mc Bnmedqdmbd nm MdtqXk HmenqlXshnm
Oqnbdrrhmf Rxrsdlr &MHOR(+ ’Lnmsqd]k+ B]m]c](+ 1/07-

Z12[ Q- Dgkdqr+ zEnql]k udqh“b]shnm ne ohdbd,vhrd khmd]q eddc,enqv]qc mdtq]k
mdsvnqjr+– hm =tsnlXsdc Sdbgmnknfx enq UdqhzbXshnm Xmc =mXkxrhr9 04sg
HmsdqmXshnmXk Rxlonrhtl) =SU= 1/06) Otmd) HmchX) Nbsnadq 2fi5) 1/06)
Oqnbddchmfr 04+ oo- 158fl175+ Roqhmfdq+ 1/06-

Z13[ Q- A- Jd]qenss ]mc L- Mnun] HHH+ z?kfnqhsgl 5709 HMSAHR+ ] onqs]akd
hmsdqu]k Mdvsnm.ahrdbshnm o]bj]fd+– =BL SqXmrXbshnmr nm LXsgdlXshbXk
RnesvXqd+ unk- 05+ mn- 1+ oo- 041fl046+ 088/-

Z14[ Q- A- Jd]qenss+ Qhfnqntr fknaXk rdXqbg9 bnmshmtntr oqnakdlr+ unk- 02-
Roqhmfdq Rbhdmbd % Atrhmdrr Ldch]+ 1/02-

Z15[ I- ?- ?cda]xn+ EXhqLK9 SnnkAnw enq chXfmnrhmf ahXr hm oqdchbshud
lncdkhmf- OgC sgdrhr+ L]rr]bgtrdssr Hmrshstsd ne Sdbgmnknfx+ 1/05-

Z16[ S- Kd Ptx+ ?- Qnx+ U- Hnrh“chr+ V- Yg]mf+ ]mc D- Msntsrh+ z? rtqudx nm
c]s]rdsr enq e]hqmdrr,]v]qd l]bghmd kd]qmhmf+– Vhkdx HmsdqchrbhokhmXqx
Qduhdvr9 CXsX Lhmhmf Xmc Jmnvkdcfd Chrbnudqx+ unk- 01+ mn- 2+
o- d0341+ 1/11-

Z17[ C- L]yytb]sn ]mc B- Tqa]m+ zQdctbdc oqnctbsr ne ]arsq]bs cnl]hmr
enq e]hqmdrr bdqsh“b]shnm ne mdtq]k mdsvnqjr+– hm RsXshb =mXkxrhr9 17sg
HmsdqmXshnmXk Rxlonrhtl) R=R 1/10) BghbXfn) HK) TR=) Nbsnadq 06fi08)
1/10) Oqnbddchmfr 17+ oo- 2/7fl211+ Roqhmfdq+ 1/10-

Z18[ W- Whd+ E- Yg]mf+ W- Gt+ ]mc K- L]+ zCddofdlhmh9 Udqhexhmf cdodmcdmbx
e]hqmdrr enq cddo mdtq]k mdsvnqj+– Oqnbddchmfr ne sgd ===H Bnmedqdmbd
nm =qshzbhXk Hmsdkkhfdmbd+ unk- 26+ oo- 04140fl04148+ Itm- 1/12-

Z2/[ F- J]sy+ C- ?- Gt]mf+ C- Hadkhmf+ J- Itkh]m+ B- K]y]qtr+ Q- Khl+
O- Rg]g+ R- Sg]jnnq+ G- Vt+ ?- Ydkihb̀+ C- K- Chkk+ L- I- Jnbgdmcdqedq+
]mc B- A]qqdss+ zSgd l]q]ant eq]ldvnqj enq udqh“b]shnm ]mc ]m]kxrhr
ne cddo mdtq]k mdsvnqjr+– hm Bnlotsdq =hcdc UdqhzbXshnm ’H- Chkkhf
]mc R- S]rhq]m+ dcr-(+ ’Bg]l(+ oo- 332fl341+ Roqhmfdq Hmsdqm]shnm]k
Otakhrghmf+ 1/08-

Z20[ D- Admtrrh+ ?- O]s]md&+ L- Vhbjdq+ K- K]tqdmsh+ ]mc L- Jvh]sjnvrj]+
zHmchuhct]k e]hqmdrr ft]q]msddr enq mdtq]k mdsvnqjr+– hm Oqnbddchmfr ne
sgd Sghqsx,Ehqrs HmsdqmXshnmXk Inhms Bnmedqdmbd nm =qshzbhXk Hmsdkkhfdmbd)
HIB=H,11 ’K- C- Q]dcs+ dc-(+ oo- 540fl547+ Hmsdqm]shnm]k Inhms Bnmedq,
dmbdr nm ?qsh“bh]k Hmsdkkhfdmbd Nqf]mhy]shnm+ 6 1/11- L]hm Sq]bj-

Z21[ G- Jgdcq ]mc X- Rgntjqx+ zBdqshe]hq9 ? eq]ldvnqj enq bdqsh“dc fkna]k
e]hqmdrr ne mdtq]k mdsvnqjr+– hm Oqnbddchmfr ne sgd ===H Bnmedqdmbd nm
=qshzbhXk Hmsdkkhfdmbd+ oo- 7126fl7134+ 1/12-

Z22[ O- F- Ingm+ C- Uhi]xjddqsgx+ ]mc C- R]g]+ zUdqhexhmf hmchuhct]k e]hqmdrr
hm l]bghmd kd]qmhmf lncdkr+– hm Bnmedqdmbd nm TmbdqsXhmsx hm =qshzbhXk
Hmsdkkhfdmbd+ oo- 638fl647+ OLKQ+ 1/1/-

Z23[ ?- Qtnrr+ L- A]ktmnuhb+ L- Ehrbgdq+ ]mc L- Udbgdu+ zKd]qmhmf bdqsh,
“dc hmchuhct]kkx e]hq qdoqdrdms]shnmr+– =cuXmbdr hm mdtqXk hmenqlXshnm
oqnbdrrhmf rxrsdlr+ unk- 22+ oo- 6473fl6485+ 1/1/-

Z24[ L- Edkcl]m+ R- ?- Eqhdckdq+ I- Lndkkdq+ B- Rbgdhcdffdq+ ]mc R- Udmj]s],
rtaq]l]mh]m+ zBdqshexhmf ]mc Qdlnuhmf Chro]q]sd Hlo]bs+– hm Oqnbddc,
hmfr ne sgd 10sg =BL RHFJCC HmsdqmXshnmXk Bnmedqdmbd nm Jmnvkdcfd
Chrbnudqx Xmc CXsX Lhmhmf+ ’Rxcmdx MRV ?trsq]kh](+ oo- 148fl157+
?BL+ ?tf- 1/04-

Z25[ X- Kh+ I- V]mf+ ]mc B- V]mf+ zBdqshexhmf sgd e]hqmdrr ne JMM hm sgd
oqdrdmbd ne c]s]rds ah]r+– hm HmsdqmXshnmXk Bnmedqdmbd nm Bnlotsdq
=hcdc UdqhzbXshnm- Roqhmfdq+ 1/12-

Z26[ ?- ?ff]qv]k+ O- Kngh]+ R- M]f]q+ J- Cdx+ ]mc C- R]g]+ zAk]bj anw
e]hqmdrr sdrshmf ne l]bghmd kd]qmhmf lncdkr+– hm Oqnbddchmfr ne sgd 1/08
16sg =BL Inhms Lddshmf nm DtqnodXm RnesvXqd Dmfhmddqhmf Bnmedqdmbd
Xmc Rxlonrhtl nm sgd EntmcXshnmr ne RnesvXqd Dmfhmddqhmf+ DRDB.ERD
1/08+ ’Mdv Xnqj+ MX+ TR?(+ o- 514fl524+ ?rrnbh]shnm enq Bnlotshmf
L]bghmdqx+ 1/08-

Z27[ R- Tcdrgh+ O- ?qnq]+ ]mc R- Bg]ssno]cgx]x+ z?tsnl]sdc chqdbsdc e]hqmdrr
sdrshmf+– hm Oqnbddchmfr ne sgd 22qc =BL.HDDD HmsdqmXshnmXk Bnmedqdmbd
nm =tsnlXsdc RnesvXqd Dmfhmddqhmf+ ?RD &07+ ’Mdv Xnqj+ MX+ TR?(+
o- 87fl0/7+ ?rrnbh]shnm enq Bnlotshmf L]bghmdqx+ 1/07-

Z28[ G- Ygdmf+ Y- Bgdm+ S- Ct+ W- Yg]mf+ X- Bgdmf+ R- Ih+ I- V]mf+ X- Xt+ ]mc
I- Bgdm+ zMdtqnme]hq9 Hmsdqoqds]akd vghsd,anw e]hqmdrr sdrshmf sgqntfg
ah]rdc mdtqnm hcdmsh“b]shnm+– hm Oqnbddchmfr ne sgd 33sg HmsdqmXshnmXk
Bnmedqdmbd nm RnesvXqd Dmfhmddqhmf+ oo- 0408fl0420+ 1/11-

Z3/[ L- Xtqnbgjhm+ ?- Anvdq+ ]mc X- Rtm+ zSq]hmhmf hmchuhct]kkx e]hq lk
lncdkr vhsg rdmrhshud rtaro]bd qnatrsmdrr+– hm HmsdqmXshnmXk Bnmedqdmbd
nm KdXqmhmf QdoqdrdmsXshnmr+ 1/1/-

Z30[ I- V]mf+ X- Kh+ ]mc B- V]mf+ zRxmsgdrhyhmf e]hq cdbhrhnm sqddr uh]
hsdq]shud bnmrsq]hms rnkuhmf+– hm Bnlotsdq =hcdc UdqhzbXshnm9 23sg Hm,
sdqmXshnmXk Bnmedqdmbd) B=U 1/11) GXheX) HrqXdk) =tftrs 6fi0/) 1/11)
Oqnbddchmfr) OXqs HH+ ’Adqkhm+ Gdhcdkadqf(+ o- 253fl274+ Roqhmfdq,Udqk]f+
1/11-

Z31[ W- F]n+ I- Yg]h+ R- L]+ B- Rgdm+ X- Bgdm+ ]mc P- V]mf+ zE]hqMdtqnm9
Hloqnuhmf cddo mdtq]k mdsvnqj e]hqmdrr vhsg ]cudqr]qx f]ldr nm
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rdkdbshud mdtqnmr+– hm Oqnbddchmfr ne sgd 33sg HmsdqmXshnmXk Bnmedqdmbd
nm RnesvXqd Dmfhmddqhmf+ HBRD &11+ ’Mdv Xnqj+ MX+ TR?(+ o- 810fl822+
?rrnbh]shnm enq Bnlotshmf L]bghmdqx+ 1/11-

Z32[ E- Q]my]sn+ B- Tqa]m+ ]mc L- Y]mdkk]+ zE]hqmdrr,]v]qd sq]hmhmf ne
cdbhrhnm sqddr ax ]arsq]bs hmsdqoqds]shnm+– hm Oqnbddchmfr ne sgd 2/sg
=BL HmsdqmXshnmXk Bnmedqdmbd nm HmenqlXshnm % Jmnvkdcfd LXmXfd,
ldms+ BHJL &10+ ’Mdv Xnqj+ MX+ TR?(+ o- 04/7fl0406+ ?rrnbh]shnm enq
Bnlotshmf L]bghmdqx+ 1/10-

Z33[ O- K]gnsh+ ?- Adtsdk+ I- Bgdm+ J- Kdd+ E- Oqnrs+ M- Sg]hm+ W- V]mf+
]mc D- Bgh+ zE]hqmdrr vhsgnts cdlnfq]oghbr sgqntfg ]cudqr]qh]kkx
qdvdhfgsdc kd]qmhmf+– =cuXmbdr hm mdtqXk hmenqlXshnm oqnbdrrhmf rxr,
sdlr+ unk- 22+ oo- 617fl63/+ 1/1/-

Z34[ S- G]rghlnsn+ L- Rqhu]rs]u]+ G- M]ljnnmf+ ]mc O- Kh]mf+ zE]hqmdrr
vhsgnts cdlnfq]oghbr hm qdod]sdc knrr lhmhlhy]shnm+– hm HmsdqmXshnmXk
Bnmedqdmbd nm LXbghmd KdXqmhmf+ oo- 0818fl0827+ OLKQ+ 1/07-

Z35[ L- G]qcs+ D- Oqhbd+ ]mc M- Rqdaqn+ zDpt]khsx ne noonqstmhsx hm rtodquhrdc
kd]qmhmf+– =cuXmbdr hm mdtqXk hmenqlXshnm oqnbdrrhmf rxrsdlr+ unk- 18+
1/05-

Z36[ O- X]mf+ Q- Kh+ I- Kh+ B-,B- Gt]mf+ I- V]mf+ I- Rtm+ A- Wtd+ ]mc K- Yg]mf+
zHloqnuhmf mdtq]k mdsvnqj udqh“b]shnm sgqntfg rotqhntr qdfhnm fthcdc
qd“mdldms+– hm HmsdqmXshnmXk Bnmedqdmbd nm Snnkr Xmc =kfnqhsglr enq
sgd Bnmrsqtbshnm Xmc =mXkxrhr ne Rxrsdlr+ oo- 278fl3/7+ Roqhmfdq+ 1/10-

Z37[ F- J]sy+ B- A]qqdss+ C- K- Chkk+ J- Itkh]m+ ]mc L- I- Jnbgdmcdqedq+
zQdktokdw9 ?m de“bhdms RLS rnkudq enq udqhexhmf cddo mdtq]k mdsvnqjr+–
hm Bnlotsdq =hcdc UdqhzbXshnm9 18sg HmsdqmXshnmXk Bnmedqdmbd) B=U
1/06) Gdhcdkadqf) FdqlXmx) Itkx 13,17) 1/06) Oqnbddchmfr) OXqs H 2/+
oo- 86fl006+ Roqhmfdq+ 1/06-

Z38[ W- Gt]mf+ L- Jvh]sjnvrj]+ R- V]mf+ ]mc L- Vt+ zR]edsx udqh“b]shnm

ne cddo mdtq]k mdsvnqjr+– hm Bnlotsdq =hcdc UdqhzbXshnm9 18sg HmsdqmX,
shnmXk Bnmedqdmbd) B=U 1/06) Gdhcdkadqf) FdqlXmx) Itkx 13,17) 1/06)
Oqnbddchmfr) OXqs H 2/+ oo- 2fl18+ Roqhmfdq+ 1/06-

Z4/[ N- A]rs]mh+ X- Hn]mmnt+ K- K]loqnontknr+ C- Uxshmhnshr+ ?- Mnqh+
]mc ?- Bqhlhmhrh+ zLd]rtqhmf mdtq]k mds qnatrsmdrr vhsg bnmrsq]hmsr+–
=cuXmbdr hm mdtqXk hmenqlXshnm oqnbdrrhmf rxrsdlr+ unk- 18+ 1/05-

Z40[ Q- Atmdk+ H- Stqj]rk]m+ O- G- R- Snqq+ L- O- Jtl]q+ I- Kt+ ]mc O- Jngkh+
zAq]mbg ]mc antmc enq ohdbdvhrd khmd]q mdtq]k mdsvnqj udqh“b]shnm+– I-
LXbg- KdXqm- Qdr-+ unk- 10+ I]m- 1/1/-

Z41[ A- O]tkrdm+ I- V]mf+ ]mc B- V]mf+ zQdktchee9 Cheedqdmsh]k udqh“b]shnm
ne cddo mdtq]k mdsvnqjr+– hm Oqnbddchmfr ne sgd =BL.HDDD 31mc
HmsdqmXshnmXk Bnmedqdmbd nm RnesvXqd Dmfhmddqhmf+ oo- 603fl615+ 1/1/-

Z42[ A- O]tkrdm+ I- V]mf+ I- V]mf+ ]mc B- V]mf+ zMdtqnchee9 rb]k]akd cheedq,
dmsh]k udqh“b]shnm ne mdtq]k mdsvnqjr trhmf “md,fq]hmdc ]ooqnwhl]shnm+–
hm Oqnbddchmfr ne sgd 24sg HDDD.=BL HmsdqmXshnmXk Bnmedqdmbd nm
=tsnlXsdc RnesvXqd Dmfhmddqhmf+ oo- 673fl685+ 1/1/-

Z43[ R- Lng]ll]chmdi]c+ A- O]tkrdm+ I- U- Cdrgltjg+ ]mc B- V]mf+
zCheeQMM9 Cheedqdmsh]k udqh“b]shnm ne qdbtqqdms mdtq]k mdsvnqjr+– hm
EnqlXk Lncdkhmf Xmc =mXkxrhr ne Shldc Rxrsdlr , 08sg HmsdqmXshnmXk
Bnmedqdmbd) ENQL=SR 1/10) OXqhr) EqXmbd) =tftrs 13,15) 1/10) Oqn,
bddchmfr ’B- Chl] ]mc L- Rghqlng]ll]ch+ dcr-(+ unk- 0175/ ne Kdbstqd
Mnsdr hm Bnlotsdq Rbhdmbd+ oo- 006fl023+ Roqhmfdq+ 1/10-

Z44[ B- Dkdesgdqh]chr+ M- Jdj]snr+ O- J]sr]qnr+ ]mc R- Sqho]jhr+ zNm mdtq]k
mdsvnqj dpthu]kdmbd bgdbjhmf trhmf RLS rnkudqr+– hm HmsdqmXshnmXk Bnm,
edqdmbd nm EnqlXk Lncdkhmf Xmc =mXkxrhr ne Shldc Rxrsdlr+ oo- 126fl
146+ Roqhmfdq+ 1/11-

Z45[ R- Vdhradqf+ =ookhdc KhmdXq Qdfqdrrhnm- Ingm Vhkdx % Rnmr+ 2qc dc-+
1//4-
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