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9arsoTbs� Nmd,shld oqnfq]lr) nqhfhm]kkx enqltk]sdc ax Fnkcv]rrdq
ds ]k- Z15[) ]qd ] onvdqetk bqxosnfq]oghb oqhlhshud vhsg bnlodkkhmf ]ookh,
b]shnmr- Jmnvm rnktshnmr enq nmd,shld oqnfq]lr) gnvdudq) qdpthqd rod,
bh]khydc rdbtqd g]qcv]qd sg]s hr mns vhcdkx ]u]hk]akd &nq) ]ksdqm]shudkx)
]bbdrr sn aknbjbg]hmr ]mc udqx rsqnmf bqxosnfq]oghb snnkr(-
Hm sghr vnqj vd hmudrshf]sd sgd onrrhahkhsx ne qd]khyhmf nmd,shld oqn,

fq]lr eqnl ] qdbdms ]mc mnv lnqd bnllnmkx ]u]hk]akd g]qcv]qd etmb,
shnm]khsx9 sgd bntlrco knbe�nu- ? bntmsdq knbjanw hr ] rs]sdetk etmbshnm]k,
hsx sg]s oqnsdbsr ]m dmbqxoshnm jdx tmcdq ] trdq,rodbh’dc o]rrvnqc) ]mc
dmenqbdr ] khlhsdc mtladq ne hmbnqqdbs ftdrrdr- Bntmsdq knbjanwdr g]ud
adbnld vhcdkx ]u]hk]akd hm bnmrtldq cduhbdr ]mc bkntc ok]senqlr-
Vd rgnv sg]s bntmsdq knbjanwdr b]m ad trdc sn qd]khyd nmd,shld oqn,

fq]lr enq fdmdq]k etmbshnm]khshdr- Vd cdudkno ] mtladq ne sdbgmhptdr sn
qdctbd sgd mtladq ne bntmsdq knbjanwdr qdpthqdc enq ntq bnmrsqtbshnmr)
sg]s l]x ad ne hmcdodmcdms hmsdqdrs-

- Hmspnctbshnm

Nmd,shld oqnfq]lr+ enqltk]sdc ax Fnkcv]rrdq ds ]k- Z15[+ ]qd ] fidwhakd ]mc onv,
dqetk bqxosnfq]oghb oqhlhshud vhsg bnlodkkhmf ]ookhb]shnmr sn khlhsdc,]ssdlos
]tsgdmshb]shnm+ etyyx u]tksr+ khlhsdc,ptdqx ch�dqdmsh]k,oqhu]sd c]s] ]m]kxrhr+ ]mc
dudm ]tsnmnlntr q]mrnlv]qd ]mc adxnmc- Hm sgd rs]mc]qc lncdk+ nmd,shld
oqnfq]lr ]qd jmnvm sn ad hlonrrhakd sn qd]khyd otqdkx hm rnesv]qd Z02+15[- Sn
du]cd sghr hlonrrhahkhsx+ oqhnq vnqjr g]ud dw]lhmdc sgd oqnakdl ne athkchmf
nmd,shld oqnfq]lr eqnl rdbtqd g]qcv]qd snjdmr Z15+2/[+ nq ]ksdqm]shudkx+ trhmf
aknbjbg]hmr Z17[-

Sgd vnqjr ne Z15+2/[ dloknx s]lodq,oqnne g]qcv]qd sg]s hlokdldmsr nmd,
shld ldlnqx z ] rhlokd+ rs]sdetk etmbshnm]khsx sg]s ]kknvr ]mxnmd sn qd]c nmd
knb]shnm+ ]esdq vghbg ]kk nsgdq knb]shnmr adbnld hm]bbdrrhakd- Vghkd sgdrd qdrtksr
]qd oq]bshb]k ]mc vnqj hm ] u]qhdsx ne rdsshmfr+ sgdx g]ud l]hmkx f]qmdqdc sgdn,
qdshb]k hmsdqdrs- Sgd khjdkx b]trd hr sg]s nmd,shld ldlnqx snjdmr g]ud mns addm
]u]hk]akd ]r ] rs]mc]qc ed]stqd ne onotk]q odqrnm]k nq bkntc bnlotshmf ok]senqlr-
Vghkd hs hr onrrhakd sn qd]khyd sgdrd snjdmr trhmf oqnfq]ll]akd rl]qs b]qcr nq
a� Sgd =tsgnp$r() tlcdp dwaktrhud khadlrd sn Nophledp L]stpd Nvhsxdpk]lc =E 1/11
C- Ghksx ]lc T- T]hitls]l]sg]l $Ccr-(9 SAA 1/11) KLAN 02638) oo- 010z04/) 1/11-
gssor9..cnh-npe.0/-0//6.867,2,/20,11257,5�4
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GRLr Z06+21+41[+ rtbg cdudknoldms sxohb]kkx qdpthqdr dwodmrhud dptholdms ]mc
bnmrhcdq]akd cdudknoldms d�nqs- Lnqdnudq+ sgd edv ]�nqc]akd ok]senqlr sg]s
rtoonqs btrsnl oqnfq]llhmf l]x oqnuhcd vd]j nq khlhsdc rdbtqhsx ft]q]msddr-
He onqs]ahkhsx hr mns qdpthqdc+ s]lodq,oqnne g]qcv]qd snjdmr b]m ]krn ad qd]khydc
sgqntfg uhqst]khy]shnm9 rdbtqd dmbkUudr rtbg ]r Hmsdk RFW Z31[ ]mc ?PL Sqtrs,
Xnmd Z35[ n�dq s]lodq,qdrhkhdmbd tmcdq qdk]shudkx rsqnmf ]cudqr]qh]k ]rrtloshnmr
rtbg ]r nodq]shmf rxrsdl %NR( bnloqnlhrd- Hmcddc+ he rtbg ]m dmbk]ud ok]senql
hr bnmrhcdqdc sqtrsdc+ hs hr khjdkx d]rhdq sn hlokdldms ]m dmshqd nmd,shld etmb,
shnm]khsx vhsghm sgd dmbk]ud- Gnvdudq+ hlokhbhs sqtrs hm ]m dmbk]ud oqnuhcdq hr
tm]bbdos]akd hm rnld sgqd]s lncdkr+ ]mc sgd rntmcmdrr ne sghr sqtrs qdf]qckdrr
ne sgqd]s lncdk g]r addm qdod]sdckx b]kkdc hmsn ptdrshnm Z03+08+34[- Sgdrd dwdbt,
shnm dmuhqnmldmsr ]krn sxohb]kkx ok]bd khlhs]shnmr nm dmc,trdqr” ]ahkhsx sn cdoknx
]qahsq]qx bncd Z5+22+4/[-

Bntmsdp Jnbianwdr- Pdbdmskx+ ] mdv fdmdq]shnm ne cduhbd, ]mc bkntc,a]rdc
rdbtqd g]qcv]qd g]r adbnld ]u]hk]akd sn dmc trdqr- Sghr hmbktcdr rdbtqd bn,
oqnbdrrnqr sg]s ]qd mnv athks hmsn l]mx rl]qsognmdr ]mc s]akdsr+ hmbktchmf
sgd ?ookd Rdbtqd Dmbk]ud Oqnbdrrnq %RDO( Z2[ ]mc Fnnfkd”r Shs]m L1 Z16[ bn,
oqnbdrrnq- Hs ]krn hmbktcdr rodbh]khydc G]qcv]qd Rdbtqhsx Lnctkdr %GRLr( sg]s
g]ud qdbdmskx addm cdoknxdc vhsghm sgd c]s] bdmsdqr ne bnmrtldq bkntc oqnuhcdqr:
sgdrd b]m ad ]bbdrrdc qdlnsdkx eqnl bnmrtldq cduhbdr sn hlokdldms rdquhbdr rtbg
]r ?ookd”r Bkntc Jdx U]tks Z28[+ ?mcqnhc A]bjto Z37[+ Vg]sr?oo a]bjto Z27[+
]mc Rhfm]k Rdbtqd U]ktd Pdbnudqx Z3/[- Mns]akx+ sgdrd rxrsdlr ]qd mns ]hldc
]s dmsdqoqhrd btrsnldqr: sgdx ]qd bnm’ftqdc sn oqnsdbs dmc,trdq bqxosnfq]oghb
jdxr+ dudm eqnl ]ss]bjr sg]s lhfgs ad k]tmbgdc ax sgd cduhbd l]mte]bstqdq nq
bkntc oqnuhcdq sgdlrdkudr- Sgdrd rxrsdlr ]qd mnv adhmf trdc ]bqnrr ahkkhnmr
ne cduhbdr+ l]jhmf sgdl lnqd aqn]ckx ]bbdrrhakd sn bnmrtldqr sg]m ]mx oqhnq
rdbtqd g]qcv]qd ok]senql-

Tmkhjd rdbtqd dmbk]ud dmuhqnmldmsr rtbg ]r SqtrsXnmd nq RFW+ sgdrd
bnmrtldq,nqhdmsdc g]qcv]qd cduhbdr cn mns ]kknv dmc,cduhbdr sn rdbtqdkx dwd,
btsd ]qahsq]qx oqnfq]lr- Hmrsd]c+ sgdx oqdrdms ] khlhsdc hmsdqe]bd sn sgd cduhbd”r
]ookhb]shnm rnesv]qd- Rhmbd sgd oqhl]qx otqonrd ne sgdrd rxrsdlr hr sn oqnsdbs
dmbqxoshnm jdxr tmcdq trdq,rdkdbsdc o]rrvnqcr+ sgd lnrs bnllnm hmsdqe]bd hr ]
etmbshnm]khsx ]jhm sn vg]s vd cdrbqhad ]r ] bntmsdq knbjanw-0 Sn hmhsh]khyd ] knbj,
anw+ sgd ]ookhb]shnm rnesv]qd oqnuhcdr ] o]rrvnqc sn sgd g]qcv]qd ]knmf vhsg ]
lUwhltl Ussdlos khlhs- ?s ]mx k]sdq onhms+ sgd rnesv]qd b]m qdsqhdud sgd cdbqxo,
shnm jdx ax oqnuhchmf sgd bnqqdbs o]rrvnqc- Sn oqnsdbs sgd jdx ]f]hmrs ftdrrhmf
]ss]bjr+ sgd g]qcv]qd hmbqdldmsr ] s]lodq,qdrhrs]ms bntmsdq enq d]bg hmbnqqdbs
ftdrr9 vgdm sghr bntmsdq dwbddcr sgd l]whltl ]ssdlos khlhs+ sgd g]qcv]qd
cdkdsdr sgd rsnqdc jdx- Fhudm sg]s sghr knbjanw etmbshnm]khsx g]r addm cdoknxdc
]s l]rrhud rb]kd+ hs qdoqdrdmsr ]m ]ssq]bshud athkchmf aknbj enq bnmrsqtbshmf lnqd
rnoghrshb]sdc bqxosnfq]oghb oqnsnbnkr-

� Sgd sdql bntlrco knbe�nu v]r oqduhntrkx hmsqnctbdc ax ?ookd enq hsr RDO Z2[- Vd
trd hs hm sghr vnqj sn qdedq sn ] aqn]c bk]rr ne rhlhk]q etmbshnm]khshdr-
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Trhmf Jnbianwdr sn Bnmrsptbs Nmd)Shld OpnfpWlr- Sgd tahpthsx ne sghr
a]rhb knbjanw etmbshnm]khsx lnshu]sdr tr sn hmudrshf]sd sgd enkknvhmf ptdrshnm9 bUm
rtbg U rhlokd etmbshnmUkhsx ad trdc sn Ubghdud fdmdqUk rdbtqd bnlotsUshnm: Hm
sghr vnqj+ vd ]mrvdq sgd ptdrshnm hm sgd ]ffql]shud9 fhudm ]bbdrr sn ] rtffbhdms
mtladq ne knbjanwdr+ vd rgnv sg]s hs hr onrrhakd sn qd]khyd sgd etkk onvdq ne
nmd,shld oqnfq]lr-

Sghr qdrtks g]r hlonqs]ms oq]bshb]k hlokhb]shnmr9 rhmbd knbjanwdr ]qd hmbqd]r,
hmfkx ]u]hk]akd sn bnmrtldq g]qcv]qd+ sghr ]ooqn]bg oqnuhcdr ] –a]bjcnnq“ qntsd
sn bnmrsqtbshmf naetrb]sdc rnesv]qd+ dudm nm g]qcv]qd sg]s cndr mns chqdbskx rto,
onqs sghr etmbshnm]khsx- Sghr b]o]ahkhsx e]bhkhs]sdr l]mx bnmrsqtbshud ]ookhb]shnmr-
Enq dw]lokd+ hs b]m ad trdc sn athkc rnoghrshb]sdc ]ssdlos,khlhshmf ]tsgdmshb],
shnm etmbshnm]khshdr- ? khlhsdc,]ssdlos etyyx u]tks Z23[ b]m qdkd]rd bqxosnfq]oghb
rdbqdsr vgdm ] trdq oqnuhcdr ]m hmots sg]s r]shr’dr rnld bnlokdw ]ooqnwhl]sd
etmbshnm rtbg ]r ahnldsqhb l]sbghmf nq hmdw]bs rsqhmf bnlo]qhrnm Z04[- Naetr,
b]sdc rnesv]qd ]krn dm]akdr oqhu]bx,oqdrdquhmf ]ookhb]shnmr rtbg ]r ch�dqdmsh]kkx,
oqhu]sd rs]shrshb]k c]s] ]m]kxrhr+ vgdqd ptdqx khlhsr ltrs ad dmenqbdc sn l]hms]hm
] oqhu]bx atcfds Z11[- Sghr etmbshnm]khsx g]r ] c]qj rhcd ]r vdkk9 nmd,shld oqn,
fq]lr ]kknv enq sgd bqd]shnm ne Utsnmnlntr qUmrnlvUqd Z0/+1/+25[+ ] enql ne
l]kv]qd vhsg mn bnll]mc,]mc,bnmsqnk hmeq]rsqtbstqd9 hm sghr o]q]chfl+ cdbqxo,
shnm jdxr ]qd qdud]kdc nmkx vgdm sgd trdq oqnuhcdr sgd l]kv]qd vhsg oqnne ne
o]xldms nm ] otakhb aknbjbg]hm- Sghr k]rs bnmbdqm hkktrsq]sdr gnv b]qdetkkx rxr,
sdl cdrhfmdqr ltrs sqd]c vgdm dwonrhmf rdbtqd knbjanw etmbshnm]khsx sn trdqr
]mc cdudknodqr+ rhmbd ]r vd cdlnmrsq]sd hm sghr vnqj+ dudm sghr qdk]shudkx vd]j
oqhlhshud b]m ad kdudq]fdc hmsn onvdqetk rdbtqd bnlots]shnm- Sgd knvdq antmcr
enq sghr sq]mrenql]shnm ]krn q]hrd oq]bshb]k bnmbdqmr9 rxrsdl cdrhfmdqr l]x vhrg
sn jmnv gnv lUmx hmrs]mbdr l]x ad r]edkx dwonrdc sn trdqr adenqd sgd onvdq ne
sgdrd bnmrsqtbshnmr b]m ad dwoknhsdc-

.-. Ntp Pdrtksr

Hm sghr vnqj+ vd rgnv sg]s hs hr onrrhakd sn bnmrsqtbs rdbtqd nmd,shld oqnfq]lr
%NSO( trhmf ltkshokd hmrs]mbdr ne sgd bntmsdq knbjanw etmbshnm]khsx- Ntq l]hm
qdrtks hr ] bnmrsqtbshnm ne NSO enq fdmdq]k etmbshnm]khshdr a]rdc nm nmd,v]x
etmbshnmr sg]s qdpthqdr ] bnmrsUms mtladq ne bntmsdq knbjanwdr odq hmots,ahs-
Sghr ]rxlosnshb]kkx l]sbgdr oqhnq bnmrsqtbshnmr ne nmd,shld oqnfq]lr Z14[ hm
sgd mtladq ne g]qcv]qd snjdmr tshkhydc-

Sgdnpdl . �HmenplWk(- ?rrtlhmf sgd dwhrsdmbd ne nmd,vUx etmbshnmr) enq Umx
etmbshnmUkhsx C ) sgdqd dwhrsr U bnmrsqtbshnm ne nmd,shld oqnfqUlr hm sgd knbjanw,
gxaqhc lncdk sgUs lUjdr M%0( hmunbUshnmr sn sgd knbjanw etmbshnmUkhsx odq hmots
ahs ne C -

Vd oqdrdms ntq l]hm qdrtks vhsg bntmsdq knbjanwdr sg]s ]kknv dw]bskx nmd
o]rrvnqc ]ssdlos- Hm oq]bshbd+ knbjanwdr l]x ]kknv lnqd ]ssdlosr- Enq dw]l,
okd+ knbjanwdr l]x ’w sgd l]whltl mtladq ne ]ssdlosr sn rnld rxrsdl,vhcd
bnmrs]ms %d-f-) 0/ ]ssdlosr-( Sn g]mckd rtbg b]rdr+ vd cdlnmrsq]sd ]m dwsdmrhnm
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ne ntq l]hm bnmrsqtbshnm sg]s rtoonqsr knbjanwdr vhsg Umx mtladq ne o]rrvnqc
]ssdlosr- Sgd qdrtkshmf rbgdld qdpthqdr sgd r]ld mtladq ne knbjanwdr ]r adenqd-

Pdctbhmf Sgd Mtladp ne GWpcvWpd Snidmr- Vd nardqud sg]s ]s sgd bnrs
ne rsqnmfdq ]rrtloshnmr+ hs hr onrrhakd sn ]bghdud ]m ]rxlosnshb qdctbshnm hm
sgd snsUk mtladq ne bntmsdq knbjanwdr- Hm o]qshbtk]q+ ax trhmf k]bnmhb nakhuhntr
sq]mredq %KNS( Z07[ vhsg l]khbhntr qdbdhudq rdbtqhsx+ vd b]m qdctbd sgd sns]k
mtladq ne knbjanwdr sn ad hmcdodmcdms ne sgd hmots rhyd ]mc sn cdodmc nmkx nm
sgd rdbtqhsx o]q]ldsdq-

Ntq sq]mrenql]shnm hr fdmdqhb+ ]mc hr ]ookhb]akd sn ]mx NSO bnmrsqtbshnm
%hmbktchmf oqhnq jmnvm rbgdldr(- ?r rtbg+ sghr lhfgs ad ne hmcdodmcdms hmsdqdrs-

Sgdnpdl 1 �HmenplWk(- ?rrtlhmf sgd dwhrsdmbd ne lUkhbhntr qdbdhudq kUbnmhb
nakhuhntr sqUmredq) enq Umx etmbshnmUkhsx C ) sgdqd dwhrsr U bnmrsqtbshnm ne nmd,
shld oqnfqUlr sgUs lUjdr M %�( snsUk hmunbUshnmr sn sgd knbjanw etmbshnmUkhsx
fflvgdqd � hr sgd rdbtqhsx oUqUldsdq(-

KNS rbgdldr vhsg l]khbhntr qdbdhudq rdbtqhsx b]m ad fdmdqhb]kkx bnmrsqtbsdc
ax bnlohkhmf sgd qdbdhudq ldrr]fd ne dwhrshmf KNS rbgdldr vhsg rtbbhmbs ]qft,
ldmsr ne jmnvkdcfd %RM?PJr( Z00+33[ dhsgdq hm sgd q]mcnl nq]bkd lncdk+ nq ax
qdkxhmf nm jmnvkdcfd ]rrtloshnmr-

Ntp :oopnWbg- Ntq rs]qshmf onhms hr sgd nardqu]shnm eqnl sgd vnqj ne Fnkc,
v]rrdq ds ]k- Z15[ sg]s f]qakdc bhqbthsr Z40[ ]qd ]klnrs khjd nmd,shld oqnfq]lr+
dwbdos sgd rddlhmf mddc ne hmsdq]bshud nakhuhntr sq]mredq %NS( sn sq]mrlhs sgd
vhqd k]adkr bnqqdronmchmf sn ]m du]kt]snq”r hmots- Enqstm]sdkx+ ] nmd,shld ldl,
nqx %NSL( snjdm m]stq]kkx xhdkcr sgd NS etmbshnm]khsx+ vghbg o]udr sgd v]x enq
bnmrsqtbshmf nmd,shld oqnfq]lr eqnl NSL snjdmr-

Tmkhjd NSLr+ gnvdudq+ ] m]stq]k trd ne bntmsdq knbjanwdr xhdkcr ] –kd]jx“
NS etmbshnm]khsx+ vgdqd sgd qdbdhudq hr ]akd sn kd]qm ansg rdmcdq hmotsr vhsg rnld
bnmrs]ms oqna]ahkhsx %vd dk]anq]sd nm sghr hm Rdbs- 1(- Ax ]ookxhmf rs]mc]qc NS
bnlahmdq sdbgmhptdr Z20+32[+ sgd kd]jx NS etmbshnm]khsx b]m ad sq]mrenqldc hmsn
rdbtqd NS- Gnvdudq+ sghr qdrtksr hm ] rhfmh’b]ms nudqgd]c hm sgd mtladq ne
knbjanwdr qdpthqdc- Rodbh’b]kkx+ sghr ]ooqn]bg qdpthqdr L%�( knbjanwdr odq hmots
ahs ne sgd etmbshnm]khsx+ ]r noonrdc sn L%0( NSLr qdpthqdc hm oqhnq vnqjr-

Snv]qcr nas]hmhmf ntq qdrtks hm Sgdnqdl 0+ vd nardqud sg]s L%0( knbjanwdr
odq hmots ahs ]qd rtffbhdms sn hmrs]msh]sd ] kd]jx –a]sbg“ nakhuhntr sq]mredq etmb,
shnm]khsx+ vgdqd sgd qdbdhudq b]m kd]qm ansg rdmcdq hmotsr enq ]m ] oqhnqh antmcdc
bnmrs]ms eq]bshnm ne sgd hmots ahsr- Vd sgdm cduhrd ] v]x sn bnmrsqtbs ] rdbtqd
%h-d-+ –mnm,kd]jx“( a]sbg,NS eqnl kd]jx a]sbg,NS uh] qnatrs fUqakhmf z ] enql ne
f]qakhmf vgdqd rdbtqhsx gnkcr dudm he sgd qdbdhudq kd]qmr ansg k]adkr enq ] bnmrs]ms
eq]bshnm ne sgd hmots vhqdr z enq rodbh]k etmbshnmr- Sgd rdbtqd a]sbg,NS b]m sgdm
ad trdc snfdsgdq vhsg rs]mc]qc f]qakdc bhqbthsr sn nas]hm nmd,shld oqnfq]lr enq
fdmdq]k etmbshnmr-

Ehm]kkx+ vd cdlnmrsq]sd sg]s trhmf k]bnmhb NS+ sgd s]rj ne cdrhfmhmf NSO
enq fdmdq]k etmbshnmr vhsg ]qahsq]qx hmots kdmfsgr b]m ad qdctbdc sn sgd s]rj
ne cdrhfmhmf ]m NSO enq etmbshnmr vgnrd hmots kdmfsg hr ] ’wdc onkxmnlh]k
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hm sgd rdbtqhsx o]q]ldsdq- ?r ] qdrtks ne sghr qdctbshnm+ vd ]qd ]akd sn –bnl,
oqdrr“ sgd d�dbshud hmots rhyd+ sgdqdax ]bghduhmf ] qdctbshnm hm sgd mtladq ne
qdpthqdc g]qcv]qd snjdmr- ?r vd chrbtrr k]sdq+ sghr sq]mrenql]shnm qdpthqdr ]m
KNS rbgdld sg]s ]bghdudr rhltk]shnm,a]rdc rdbtqhsx ]f]hmrs l]khbhntr qdbdhudqr-

PdWk Unpkc HlokhbWshnmr- Hm nqcdq sn ]rrdrr sgd oq]bshb]k ed]rhahkhsx ne ntq
nmd,shld oqnfq]lr+ vd mddc sn bnmrhcdq rdudq]k bnrs e]bsnqr z mtladq ne g]qcv]qd
snjdmr qdpthqdc+ bnrs ne d]bg g]qcv]qd snjdm+ shld sn fdmdq]sd sgd NSO+ ]mc sgd
rhyd ne rnesv]qd bnlonmdms ne sgd NSO-

Hm ntq ’qrs bnmrsqtbshnm+ sgd l]hm bnmrhcdq]shnm hr g]qcv]qd- Hmcddc+ adrhcdr
sgd trd ne knbjanwdr sn hlokdldms kd]jx a]sbg NS+ sgd qdrs ne ntq bnmrsqtbshnm
bnloqhrdr ne qnatrs f]qakhmf enq rodbh]k etmbshnmr z ]m dffbhdms+ hmenql]shnm,
sgdnqdshb f]cfds+ ]mc qdftk]q f]qakdc bhqbthsr- Sgd dffbhdmbx ne rs]sd,ne,sgd,]qs
bnmrsqtbshnmr ne qdftk]q f]qakdc bhqbthsr hr vdkk,drs]akhrgdc hm oqhnq vnqjr Z36[- Hm
Rdbs- 7-0+ vd du]kt]sd sgd bnmbqdsd mtladq ne knbjanwdr qdpthqdc sn hlokdldms
nmd,shld oqnfq]lr hm oq]bshbd ]mc nardqud sg]s sgdqd hr ] mns]akd %]kadhs+ bnm,
rs]ms e]bsnq( dwo]mrhnm eqnl sgd hmots kdmfsg sn sgd mtladq ne sns]k knbjanwdr
qdpthqdc ctd sn sgd trd ne ahm]qx khmd]q dqqnq,bnqqdbshmf bncdr hm ntq rbgdld-
Nudq]kk+ ntq qdrtksr rgnv sg]s nmd,shld oqnfq]lr l]x ad oq]bshb]k enq rl]kk
sn lncdrs,rhydc hmotsr trhmf ] mtladq ne knbjanwdr sg]s l]x ad oq]bshb]k nm
snc]x”r rxrsdlr nq rxrsdlr sg]s vhkk ad ]u]hk]akd hm sgd md]q etstqd- Adb]trd rtbg
nmd,shld oqnfq]lr l]x ]kknv enq cdrsqtbshud ]ookhb]shnmr+ ntq bnmbqdsd antmcr
nm sgd mtladq ne knbjanwdr b]m oqnuhcd r]edsx fthc]mbd enq rxrsdl cdudknodqr
vgn dwonrd rtbg etmbshnm]khshdr sn ]ookhb]shnm cdudknodqr-

Fhudm ntq btqqdms tmcdqrs]mchmf ne KNS rbgdldr+ ntq rdbnmc sq]mrenql]shnm
hr oqhl]qhkx ne sgdnqdshb]k hmsdqdrs ]s sgd lnldms- Vd ’qrs mnsd sg]s qdbdms vnqjr
Z0+18[ g]ud ]bghdudc rhfmh’b]ms hloqnudldmsr hm bnmbqdsd dffbhdmbx ne KNS ax
]kknvhmf enq khmd]q cdbqxoshnm shldr %]r noonrdc sn onkx,knf]qhsglhb cdbqxoshnm
bnlokdwhsx ]bghdudc hm sgd hmhsh]k vnqjr(- Ntq sq]mrenql]shnm nmkx qdpthqdr sgd
k]bnmhb chfdrs oqnodqsx ne KNS ]mc hr mns rdmrhshud sn cdbqxoshnm bnlokdwhsx- ?r
rtbg+ hs b]m ad hmrs]msh]sdc trhmf sgd rs]sd,ne,sgd,]qs KNS rbgdldr vhsg khmd]q
cdbqxoshnm bnlokdwhsx- Gnvdudq+ sgd l]hm dffbhdmbx ansskdmdbj rsdlr eqnl sgd
e]bs sg]s ntq sq]mrenql]shnm qdpthqdr ] –mnm,hmsdq]bshud“ udqrhnm ne KNS vghbg
hr nas]hmdc ax du]kt]shmf sgd KNS rdmcdq ]kfnqhsgl hmrhcd U fUqakdc bhqbths-
Enq btqqdms KNS rbgdldr+ sghr sq]mrk]sdr sn du]kt]shmf otakhb,jdx nodq]shnmr
hmrhcd ] f]qakdc bhqbths enq dudqx qdbdhudq hmots ahs+ vghbg sn ntq btqqdms tmcdq,
rs]mchmf+ hr pthsd dwodmrhud- Ntq vnqj+ sgdqdenqd+ lnshu]sdr sgd cdrhfm ne mdv
KNS rbgdldr %vhsg onsdmsh]kkx khmd]q cdbqxoshnm shldr( vhsg –f]qakhmf eqhdmckx“
rdmcdq ]kfnqhsglr-

1 RdbgmhbTk Mudpuhdv

Vd mnv cdrbqhad ntq l]hm hcd]r enq bnmrsqtbshmf ] nmd,shld oqnfq]l trhmf
bntmsdq knbjanwdr- Vd ’qrs cdrbqhad ] a]rhb bnmrsqtbshnm sg]s qdkhdr nm ] e]hqkx
k]qfd mtladq ne knbjanwdr vhsg nmkx nmd ]ssdlos ]kknvdc %cdmnsdc < ; 0(- Sghr
]ooqn]bg qdpthqdr L%�( knbjanwdr odq ahs ne hmots sn sgd nmd,shld oqnfq]l enq
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rdbtqhsx o]q]ldsdq �- Sghr bnmrsqtbshnm rdqudr ]r ] sdbgmhb]k v]ql,to ]mc ghfg,
khfgsr sgd l]hm bg]kkdmfdr hm athkchmf NSOr eqnl bntmsdq knbjanwdr ]r noonrdc
sn nmd,shld ldlnqx %NSL( snjdmr trdc ax Fnkcv]rrdq ds ]k- Z15[-

Vd sgdm cdrbqhad ntq jdx hcd]r snv]qcr bnmrsqtbshmf NSOr vhsg l]mx edvdq
knbjanwdr+ dudm bnmrsUms odq hmots ahs- Sghr ]rxlosnshb]kkx l]sbgdr oqhnq bnm,
rsqtbshnmr a]rdc nm NSL snjdmr- Ehm]kkx+ vd chrbtrr svn dwsdmrhnmr- Ehqrs+ vd
cdrbqhad ] fdmdqhb ldsgnc trhmf k]bnmhb nakhuhntr sq]mredq Z07[ %KNS( sn qdctbd
sgd snsUk mtladq ne knbjanwdr sn ad hmcdodmcdms ne sgd hmots rhyd+ ]mc sn cdodmc
nmkx nm �- Rdbnmc+ vd cdrbqhad gnv ntq bnmrsqtbshnmr b]m ad dwsdmcdc sn rtoonqs
bntmsdq knbjanwdr sg]s ]kknv ltkshokd o]rrvnqc ]ssdlosr-

HmhshWk HcdWr- Fnkcv]rrdq ds ]k- Z15[ oqnonrdc ] bnmrsqtbshnm ne nmd,shld oqn,
fq]lr trhmf nmd,shld ldlnqx %NSL( snjdmr- Sgdhq bnmrsqtbshnm qdkhdr nm sgd
nardqu]shnm sg]s f]qakdc bhqbthsr ]qd ]klnrs khjd nmd,shld oqnfq]lr+ dwbdos sg]s
sgd rdmcdq mddcr sn hmsdq]bs vhsg sgd qdbdhudq %uh] nakhuhntr sq]mredq( sn rdbtqdkx
g]mc nudq hmots vhqd k]adkr enq sgd f]qakdc bhqbths bnqqdronmchmf sn sgd qdbdhudq”r
hmots- Sghr hmsdq]bshnm b]m ad qdok]bdc vhsg NSLr enq d]bg hmots vhqd9 sgd
rdmcdq b]m dladc ansg sgd /,k]adk ]mc sgd 0,k]adk enq d]bg vhqd hmrhcd ]m NSL+
]mc rdmc ]kk sgd NSLr snfdsgdq vhsg sgd f]qakdc bhqbths hm nmd rgns- Sgd rdbt,
qhsx ne NSL dmrtqdr sg]s sgd qdbdhudq kd]qmr ]s lnrs nmd k]adk eqnl d]bg NSL+
vghbg hs b]m sgdm trd sn du]kt]sd sgd f]qakdc bhqbths-

Vghkd sgd ]anud hcd] hr hmsthshud+ sgd rdbtqhsx oqnne qdpthqdr ] ahs lnqd b]qd
ctd sn sgd e]bs sg]s sgd ]cudqr]qx b]m bgnnrd hsr hmots hm ]m UcUoshud e]rghnm
]mc ptdqx sgd NSL snjdmr hm ]m ]qahsq]qx nqcdq- Hm o]qshbtk]q+ sgd oqnne ne
rdbtqhsx qdpthqdr f]qakhmf rbgdldr vhsg ]c]oshud rdbtqhsx- Dffbhdms rnktshnmr enq
rtbg f]qakhmf rbgdldr ]qd jmnvm hm sgd q]mcnl nq]bkd lncdk Z7[-

Hm sghr vnqj+ vd athkc NSOr trhmf ] ch�dqdms jhmc ne g]qcv]qd snjdm+ sgd
bntmsdq knbjanw- ? m]stq]k ]ooqn]bg hr sn dltk]sd sgd NSL etmbshnm]khsx trhmf
bntmsdq knbjanwdr- Gnvdudq+ ]m hlldch]sd bg]kkdmfd ]qhrdr- Pdb]kk sg]s ] bntmsdq
knbjanw oqnsdbsr ] rdbqds u]ktd vhsg ] oqd,bnm’ftqdc o]rrvnqc ]mc khlhsdc
]ssdlosr: he sgd mtladq ne hmbnqqdbs ]ssdlosr qd]bgdr sgd sgqdrgnkc+ sgd rdbqds
u]ktd hr hqqdunb]akx cdkdsdc- ? m]stq]k hcd] hr sn rsnqd sgd svn vhqd k]adkr enq
d]bg hmots ahs hm svn rdo]q]sd knbjanwdr ]mc cduhrd ] ldbg]mhrl sg]s ]kknvr ]
qdbdhudq sn tmknbj nmkx nmd ne sgd svn knbjanwdr- Sghr+ gnvdudq+ rddlr sn qdpthqd
qdud]khmf nmkx nmd ne sgd svn o]rrvnqcr sn sgd trdq+ qdstqmhmf sn sgd oqnakdl ne
dltk]shmf NSL-

1-. AWrhb Opnsnbnk

Ntq ’qrs hcd] hr sn trd sgd qdbdhudq”r hmots ahsr ]r o]rrvnqcr sn sgd knbjanwdr-
Bnmbqdsdkx+ enq d]bg hmots vhqd+ vd b]m trd / ]mc 0 ]r sgd o]rrvnqcr enq sgd
knbjanwdr sg]s ghcd sgd /,k]adk ]mc 0,k]adk+ qdrodbshudkx- Sgd svn knbjanwdr enq
d]bg vhqd ]qd sgdm rgtffidc rn sg]s sgd hmots,sn,o]rrvnqc l]oohmf hr mns jmnvm
sn sgd qdbdhudq-

?m gnmdrs qdbdhudq b]m rhlokx trd sgd r]ld u]ktd sn ]ssdlos sn tmknbj ansg
knbjanwdr ]rrnbh]sdc vhsg ]m hmots vhqd- Sghr ft]q]msddr sg]s sgdx nas]hm sgdhq
cdrhqdc k]adk eqnl nmd knbjanw ]mc bnmrtldr sgd rhmfkd ]ssdlos ne sgd nsgdq-
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? l]khbhntr qdbdhudq l]x ]ssdlos sn kd]qm ansg k]adkr ax ftdrrhmf sgd o]rrvnqc
enq ansg ne sgd knbjanwdr- Sghr vhkk fhud sgdl nmkx ] 0

1 bg]mbd ne rtbbdrr9 ]s kd]rs
nmd k]adk qdl]hmr ghccdm vhsg sg]s oqna]ahkhsx- Sghr hcd] b]m ad kdudq]fdc sn
qdctbd sgd ]cudqr]qx”r bg]mbdr ne kd]qmhmf ansg u]ktdr9 hmrsd]c ne dladcchmf d]bg
k]adk hm ] rhmfkd knbjanw+ vd –chrsqhatsd“ d]bg k]adk ]bqnrr ]cchshnm]k knbjanwdr-

Vd mnv chrbtrr sgd a]rdkhmd bnmrsqtbshnm ne NSO sg]s qdrtksr eqnl trhmf
knbjanwdr hm sghr l]mmdq- ? qd]cdq ]kqd]cx e]lhkh]q vhsg sgd f]qakhmf a]rdc
NSO ]ooqn]bg l]x v]ms sn rjho sgd mdws svn o]q]fq]ogr ]mc chqdbskx fn sn sgd
]m]kxrhr ne sghr a]rdkhmd bnmrsqtbshnm-

FdmdpWshmf sgd NSO- Kds A ad ] Annkd]m bhqbths vhsg hmots kdmfsg m- Sgd
rdmcdq ’qrs f]qakdr A sn nas]hm ] f]qakdc bhqbths fflA ]knmf vhsg m o]hqr ne vhqd
k]adkr %kTadkg/ε kTadk

g
0(- Hs sgdm odqenqlr sgd enkknvhmf rsdor9

0- R]lokd tmhenql ahsr P0ε , , , ε P1�+ vgdqd λ bntmsr sgd mtladq ne knbjanwdr d]bg
k]adk hr chrsqhatsdc ]bqnrr-

1- Enq d]bg i ; 0 sn 1λ9 ’qrs+ bqd]sd ]m hmcdodmcdms knbjanw Kg
i trhmf l]whltl

]ssdlos bntmsdq < ; 0 ]mc o]rrvnqc O ; Pi - Pdbdhud sgd bnqqdronmchmf
knbjanw rdbqds Hi -

2- Mdws+ bnlotsd ASg
/ ; kTadkg/ �

�
©iεSi:/ Hi ]mc ASg

0 ; kTadkg0 �
�

©iεSi:0 Hi -

Ehm]kkx+ sgd rdmcdq oqnuhcdr sgd qdbdhudq vhsg sgd f]qakdc bhqbths fflA ]mc sgd stokdr
%AS0

/εAS
0
0(ε , , , ε %AS

m
/ εASm

0 ( ]r vdkk ]r qdedqdmbdr sn sgd 1λ − m knbjanwdr-

NSO DuWktWshnm- Sn du]kt]sd sghr oqnfq]l nm ]m hmots v ; %v0ε , , , εvm(+ sgd
qdbdhudq odqenqlr sgd enkknvhmf rsdor enq g ; 0 sn m9

0- Enq i ; 0 sn 1λ+ ]ssdlos sn nodm sgd knbjanw Kg vhsg o]rrvnqc vg sn qdsqhdud
dhsgdq Hi nq ]m dqqnq %hm vghbg b]rd+ rds Hi ; /-(

1- Bnlotsd kTadkgpO ; ASg
pO

�"
i:0 Hi -

Sgd qdbdhudq b]m mnv du]kt]sd fflA trhmf sgd k]adkr kTadk0p)
ε , , , ε kTadkmpj sn nas]hm ]

bhqbths ntsots-

:mWkxrhr- Hs hr d]rx sn udqhex bnqqdbsmdrr ne sgd ]anud bnmrsqtbshnm- Vg]s
qdl]hmr hr sn rgnv sg]s sgd oqnsnbnk ]bghdudr rdbtqhsx+ h-d-) sg]s ] l]khbhntr
qdbdhudq g]r ] mdfkhfhakd bg]mbd ne qdbnudqhmf lnqd sg]m nmd k]adk enq ]mx hmots
vhqd- Sgd ]qftldms gdqd hr rhlokd9 sn qdbnudq ansg %kTadkg/ε kTadk

g
0( enq rnld vhqd

g+ sgd ]ss]bjdq ltrs ptdqx d]bg ne 1λ knbjanwdr Kg
i trhmf dw]bskx sgd qhfgs o]rr,

vnqcr- Gnvdudq+ rhmbd sgd knbjanwdr cn mns qdud]k sgd o]rrvnqc tmshk sgd ]ssdlos
sn nodm hr l]cd %]s vghbg onhms+ sgd knbjanw dhsgdq qdud]kr sgd rdbqds nq cdrsqnxr
hs(+ sgd ]ss]bjdq ltrs rtbbddc hm chrshmfthrghmf adsvddm sgd / ]mc 0 knbjanwdr-
Vhsg ]m noshl]k ftdrrhmf rsq]sdfx+ sghr g]oodmr vhsg oqna]ahkhsx ����−m

1�� ⊕ 0
1/��( -

Sgdqdenqd+ enq � ahsr ne rdbtqhsx+ vd mddc λ ; L%�( knbjanwdr odq,hmots vhqd-

JhlhsWshnmr- Vghkd ] cdbdms a]rdkhmd rnktshnm+ sghr rhlokd ]ooqn]bg g]r rdudq]k
khlhs]shnmr- Ehqrs+ sgd mtladq ne knbjanwdr qdpthqdc fqnvr vhsg L%�(+ vghbg hr
rhfmh’b]mskx vnqrd sg]m sgd nmd,shld oqnfq]l bnmrsqtbshnm ne Z15[ sg]s qdpthqdr
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] bnmrs]ms mtladq ne g]qcv]qd snjdmr odq vhqd- Lnqdnudq+ sgd ]anud rnktshnm
cndr mns rtoonqs knbjanwdr sg]s ]kknv ltkshokd o]rrvnqc ]ssdlosr+ ]mc sgdqd,
enqd g]r khlhsdc ]ookhb]ahkhsx enq qd]k,vnqkc trd- Sn ]ccqdrr sgdrd khlhs]shnmr+ hm
sgd enkknvhmf rdbshnmr vd oqdrdms sdbgmhptdr sn qdctbd sgd mtladq ne bntmsdq
knbjanwdr qdpthqdc- K]sdq+ vd ]krn cdrbqhad ]ooqn]bgdr enq rtoonqshmf knbjanwdr
sg]s ]kknv ltkshokd o]rrvnqc ]ssdlosr-

1-1 Pdctbhmf sgd Mtladp ne Jnbianwdr

Ntq a]rdkhmd rnktshnm b]m ad rddm ]r hlokhbhskx athkchmf ] rdbtqd bnlahmdq enq
sgd NSL etmbshnm]khsx- Hmcddc+ sgd rdbqds,rg]qhmf,a]rdc ]ooqn]bg hr ]krn trdc hm
oqhnq vnqjr sg]s athkc rdbtqd bnlahmdqr enq nakhuhntr sq]mredq %NS( %d-f- Z20+32[(-
Hs hr m]stq]k sn ]rj vgdsgdq nmd b]m nas]hm ] qdctbshnm hm sgd mtladq ne knbjanwdr
ax trhmf ] lnqd dffbhdms bnlahmdq- Sn sgd adrs ne ntq jmnvkdcfd+ gnvdudq+ ]kk
dwhrshmf ldsgncr qdpthqd ]m nudqgd]c ne L%�( z sgd r]ld ]r ntq a]rdkhmd rnktshnm
z vgdm d]bg bnlonmdms hr nmkx rdbtqd vhsg bnmrs]ms oqna]ahkhsx-

Vd mnv chrbtrr ntq jdx hmrhfgsr snv]qcr qdctbhmf sgd mtladq ne knbjanwdr
qdpthqdc enq nmd,shld oqnfq]lr- Sn rsqd]lkhmd sghr chrbtrrhnm+ vd rs]qs ax cd’m,
hmf ]m ]arsq]bs –kd]jx“ NS oqhlhshud ]mc rgnv gnv sn nas]hm ] nmd,shld oqn,
fq]l trhmf sghr oqhlhshud- K]sdq+ vd chrbtrr gnv bntmsdq knbjanwdr b]m ad trdc
sn hmrs]msh]sd rtbg ] oqhlhshud ]mc ]krn ]m]kxrd sgd sns]k mtladq ne sgd knbjanwdr
qdpthqdc enq sghr hmrs]msh]shnm-

Hmrhfgs H8 JdWix AWsbg)NS- Kds tr ]rrtld vd g]ud ]bbdrr sn ] kd]jx NS
etmbshnm]khsx+ vgdqd sgd qdbdhudq b]m bgnnrd sn rodbhex9 %0( dhsgdq ] bgnhbd ahs P
]mc fds rdmcdq hmots kS ]r ntsots+ %1( nq ] rodbh]k –kd]j]fd“ noshnm- Hm sghr
b]rd+ hs kd]qmr ansg rdmcdq hmotsr k/ ]mc k0 vhsg rnld bnmrs]ms oqna]ahkhsx+
]mc nmkx nmd ne sgd sgdrd hmotsr vhsg sgd qdl]hmhmf oqna]ahkhsx-

Sghr mnshnm b]m ad fdmdq]khydc sn ] kdUjx aUsbg,NS etmbshnm]khsx+ vgdqd sgd
qdbdhudq hr ]kknvdc sn kd]qm ansg rdmcdq hmotsr enq ]m ] oqhnqh antmcdc bnmrsUms
eqUbshnm ne sgd NSr- Etqsgdqlnqd+ hs hr d]rx sn rdd sg]s ltkshokd bnohdr ne sgd
kd]jx NS etmbshnm]khsx z nmd enq d]bg hmots ahs z b]m qd]khyd kd]jx a]sbg,NS-
Vd ]rj vgdsgdq hs hr onrrhakd sn athkc nmd,shld oqnfq]lr trhmf kd]jx a]sbg,NS+
vhsgnts oUxhmf sgd nudqgdUc ne rsUmcUqc NS bnlahmdqr-

?s ’qrs+ sghr rddlr ghfgkx tmkhjdkx- Hmcddc+ sgd rs]mc]qc ]ooqn]bg sn nmd,
shld oqnfq]lr z ]r chrbtrrdc d]qkhdq z hmunkudr sgd trd ne f]qakdc bhqbthsr- Trhmf
kd]jx a]sbg,NS vntkc qdrtks hm kd]j]fd ne ansg vhqd k]adkr enq rdudq]k hmots vhqdr-
Sgd rdbtqhsx ne rs]mc]qc f]qakdc bhqbthsr+ gnvdudq+ bnlokdsdkx aqd]jr cnvm he
ansg vhqd k]adkr ]qd kd]jdc dudm enq ] rhmfkd vhqd %kds ]knmd ltkshokd vhqdr(-

Hmrhfgs HH8 Pnatrs FWpakhmf- Vd ]ccqdrr sghr bg]kkdmfd ax trhmf ] mnshnm
ne qnatrs f]qakhmf z nmd vgdqd rdbtqhsx ne sgd f]qakdc etmbshnm hr dmrtqdc dudm
he sgd qdbdhudq kd]qmr ansg k]adkr enq ] bnmrs]ms eq]bshnm ne sgd hmots vhqdr- He
]bghdu]akd+ rtbg ] snnk vntkc ad bkd]qkx gdkoetk enq ntq s]rj ]s g]mc- Gnvdudq+
vghkd hmsthshudkx ]ood]khmf+ hs hr mns hlldch]sdkx ]oo]qdms gnv sn enql]kkx cd’md
rtbg ] mnshnm-



Nmd,Shld Oqnfq]lr eqnl Bnllnchsx G]qcv]qd 018

Vhsg kd]j]fd+ sgd ]cudqr]qx l]x nas]hm k]adkr enq ltkshokd ch�dqdms hmotsr
z hmotsr ch�dqhmf ]s ahs knb]shnmr vgdqd ansg vhqd k]adkr vdqd nas]hmdc- Rgntkc
sgd ]cudqr]qx sgdm ad ]kknvdc sn kd]qm ltkshokd ntsotsr+ nq nmkx ] rhmfkd ntsots=
Bkd]qkx sgd enqldq bnmfihbsr vhsg sgd nmd,shld m]stqd ne sgd qdpthqdc etmbshnm]k,
hsx+ ]mc sgtr vd vntkc khjd sn dmenqbd sgd k]ssdq- Sghr q]hrdr ] mdv ptdrshnm9 vghbg
ntsots= Enq dw]lokd+ he sgd etmbshnm hr rtbg sg]s d]bg hmots bnqqdronmcr sn ]
ch�dqdms ntsots+ hs hr mns bkd]q gnv vd b]m dmenqbd sgd rhmfkd,ntsots qdpthqdldms
hm ] ld]mhmfetk v]x- Hmcddc+ ]bghduhmf ntq hmsthshud mnshnm ne qnatrsmdrr rddlr
hlonrrhakd enq fdmdq]k etmbshnmr- Vd mnsd sg]s oqduhntrkx+ ?kl]rg]padg ds ]k-
Z1[+ ]krn bnmrhcdqdc ] mnshnm ne qnatrsmdrr hm f]qakdc bhqbthsr %]mc lnqd fdmdq]kkx
hm mnm,hmsdq]bshud rdbtqd ltksho]qsx bnlots]shnm(- Gnvdudq+ fhudm sgdhq ]ookh,
b]shnm+ sgdx bnmrhcdq ] rkhfgskx vd]jdq rdsshmf+ vgdqd sgdx ]qd ]akd sn ]rrtld
]m ] oqhnqh ’wdc ntsots enq sgd ]cudqr]qx ]mc gdmbd cn mns mddc sn cd]k vhsg
sgd ]anud hrrtd ne –vghbg ntsots sn qdud]k“-1 Rhmbd rtbg ]rrtloshnmr ]qd mns
]ookhb]akd sn ntq rdsshmf+ vd b]mmns qdkx nm sgdhq cd’mhshnm ne qnatrsmdrr-

Vd sgdqdenqd vd]jdm ntq fn]k ]mc ]ssdlos sn cd’md qnatrs f]qakhmf enq ]
qdrsqhbsdc bk]rr ne etmbshnmr sg]s g]ud ] gtfd mtladq ne bnkkhrhnmr+ h-d- vgdqd hmotsr
g]ud ] bdqs]hm cdfqdd ne qdctmcUmbx- He vd bnmrhcdq etmbshnmr vgdqdltkshokd hmotsr
vhsg ]m nudqk]oohmf rtards ne hmots ahsr g]ud sgd r]ld ntsots+ vd bntkc gnod sn
]bghdud qnatrsmdrr- Dudm he sgd qdbdhudq kd]qmr ltkshokd k]adkr enq sgd qdl]hmhmf
%mnm,nudqk]oohmf( ahsr+ hs vhkk nmkx kd]qm ]s lnrs nmd tmhptd ntsots-

?r sgd enkknvhmf dw]lokd rgnvr+ gnvdudq+ vd mddc sn ad lnqd b]qdetk- Bnm,
rhcdq svn m,ahs hmots rsqhmfr w0 ]mc w1 sg]s rg]qd sgd r]ld ’qrs m.1 ahsr+ ]mc
]mnsgdq hmots rsqhmf w2 sg]s rg]qdr sgd r]ld k]rs m.1 ahsr vhsg w1- Snv]qc sgd
]anud hmsthshud cdrbqhoshnm ne bnkkhrhnmr+ he w0 ]mc w1 bnqqdronmc sn sgd r]ld
ntsots+ ]mc w1 ]mc w2 cn ]r vdkk+ ax sq]mrhshuhsx w0 ]mc w2 %sg]s cn mns mdbdr,
r]qhkx rg]qd ] rhfmh’b]ms eq]bshnm ne nudqk]oohmf ahsr( ]krn g]ud sgd r]ld ntsots-
Vhsgnts etqsgdq rodbh’b]shnm+ sghr b]m drb]k]sd pthbjkx tmshk ]kk hmotsr g]ud sgd
r]ld ntsots ]mc vd dmc to vhsg ] bnmrs]ms etmbshnm-

Hm ] otqrths sn b]ostqd lnqd hmsdqdrshmf ]mc mnm,sqhuh]k etmbshnmr+ vd rodbhex
] bk]rr ne etmbshnmr sg]s s]jd hmotsr ne kdmfsg m+ vhsg qdrodbs sn ] o]q]ldsdq #
]mc sqx sn b]ostqd sgd hcd] sg]s sgdqd hr nmkx ]s lnrs nmd tmhptd mnm,≈ ntsots
]rrnbh]sdc vhsg ]mx m } # hmots ahsr- Mnsd sg]s sghr hr ch�dqdms eqnl r]xhmf
sg]s hmotsr vhsg sgd r]ld rtards ne m } # hmots ahsr g]ud ] tmhptd ntsots-
Vd r]x sg]s ] etmbshnm hr Uclhrrhakd he enq ]mx m } # hmots ahsr+ sgdqd dwhrsr Us
lnrs nmd tmhptd bnlahm]shnm ne sgd qdl]hmhmf # ahsr+ rtbg sg]s sgd ntsots ne
sghr etmbshnm nm sgd bnlahmdc m,ahs hmots hr ] mnm,≈ u]ktd- Lnqdnudq+ he rtbg ]
tmhptd bnlahm]shnm ne sgd qdl]hmhmf # ahsr dwhrsr+ sgdm hs hr dUrx sn ’mc sgdl
trhmf ] cdsdqlhmhrshb oqnbdctqd-2 Hm sghr vnqj+ vd bnmrhcdq qnatrs f]qakhmf enq
rtbg ]clhrrhakd etmbshnmr-

NSOr epnl Pnatrs FWpakhmf- Kds tr mnv ]rrtld sg]s vd g]ud qnatrs
f]qakhmf enq sghr qdrsqhbsdc bk]rr ne etmbshnmr- Vd mnv cdrbqhad gnv vd b]m
kdudq]fd qnatrs f]qakhmf sn athkc NSOr enq fdmdq]k etmbshnmr- Kds C ad sgd
1 vd qdedq sgd qd]cdq sn Rdbs- 1-4 enq ] lnqd cds]hkdc bnlo]qhrnm vhsg sgdhq vnqj-
2 Sgd qd]rnm vgx vd mddc sghr cdsdqlhmhrshb oqnbdctqd vhkk ad dwok]hmdc rgnqskx-
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hmsdmcdc NSO etmbshnm]khsx- Sgdm+ bnmrhcdq ] mdv etmbshnm]khsx C ∀ rtbg sg]s
C ∀%dmb%w(( ; C %w(+ vgdqd C ∀ hr ]m ]clhrrhakd etmbshnm ]ldm]akd sn qnatrs f]q,
akhmf ]mc dmb hr rnld l]oohmf etmbshnm sg]s ]kknvr tr sn l]o hmotsr ne C sn
hmotsr ne C ∀- Bnmbqdsdkx+ vd b]m trd ]m dqqnq,bnqqdbshmf bncd %DBB( ]r sgd l]o,
ohmf etmbshnm dmb sg]s b]m hmsqnctbd qdctmc]mbx hm sgd l]oodc hmots sn gdko
dmrtqd sg]s C ∀ r]shr’dr sgd ]anud bnmchshnmr ne adhmf ]m ]ldm]akd etmbshnm-

Sghr hcd] b]m mnv ad trdc sn cdrhfm ]m NSO enq C ]r enkknvr9 %0( Sgd rdmcdq
f]qakdr C trhmf ] qdftk]q f]qakhmf rbgdld- %1( Enq d]bg hmots vhqd g ]mc ahs
P ⊥ \/ε 0|+ hs cd’mdr C ∀

gεS rtbg sg]s nm hmots dmb%w(+ C
∀
gεS qtmr sgd DBB cdbnchmf

etmbshnm cdb sn cdbncd w ]mc sgdm he wZg[ ; P hs ntsotsr sgd P,k]adk enq sgd g,sg
vhqd+ ]mc nsgdqvhrd hs ntsotsr ≈- Enq ]mx DBB vhsg chrs]mbd # ) 0+ sgdqd hr
nmkx nmd –u]khc“ bncdvnqc ]rrnbh]sdc vhsg ]mx m } #,ahs ldrr]fd+ gdmbd+ hs hr
d]rx sn rdd sg]s cdb %]mc ]r ] qdrtks C ∀

gεS( hr ]m ]clhrrhakd etmbshnm- %2( Sgd
rdmcdq f]qakdr d]bg C ∀

gεS trhmf qnatrs f]qakhmf- ?m hlonqs]ms onhms sn mnsd hr
sg]s d]bg C ∀

gεS s]jdr sgd r]ld hmots dmb%w(- %3( Sgd rdmcdq trdr sghr nardqu]shnm
sn bnmb]sdm]sd hmots k]adkr enq d]bg C ∀

gεS ]mc dladc sgdl hmrhcd sgd kd]jx a]sbg,
NS-

Bnmrsptbshmf JdWix NS- Vd mnv cdrbqhad ntq hcd] enq bnmrsqtbshmf kd]jx
NS %]mc bnmrdptdmskx kd]jx a]sbg,NS(- Hmsthshudkx+ ntq kd]jx nakhuhntr sq]mredq
etmbshnm]khsx ]kknvr sgd qdbdhudq sn nas]hm ansg rdmcdq hmotsr vhsg rnld bnmrs]ms
oqna]ahkhsx-

Ntq bnmrsqtbshnm ne kd]jx NS hr pthsd m]stq]k9 hm e]bs+ vd trd sgd r]ld
]ooqn]bg ]r hm sgd a]rd oqnsnbnk chrbtrrdc d]qkhdq+ vgdqd sgd rdmcdq oqdo]qdr 1λ
knbjanwdr %vgdqd λ hr rnld bnmrs]ms( ]mc chrsqhatsdr sgd –/“ ]mc –0“ ldrr]fd
]bqnrr λ knbjanwdr- ?r adenqd+ hm nqcdq sn kd]qm ansg rdmcdq hmotsr+ sgd ]cudqr]qx
ltrs bnqqdbskx ftdrr sgd o]rrvnqcr enq d]bg ne sgd 1λ ]rrnbh]sdc knbjanwdr- Sgd
]cudqr]qx sgdm rtbbddcr vhsg ] bnmrs]ms oqna]ahkhsx ne ⊕ 0

1/��( -
Enq kd]jx a]sbg,NS+ vgdm bnmrhcdqhmf ] bnkkdbshnm ne m rtbg kd]jx NSr+ sgd

oqna]ahkhsx sg]s ]m ]cudqr]qx b]m rtbbdrretkkx nas]hm ansg rdmcdq hmotsr enq ]
bnmrs]ms eq]bshnm ne sgd NSr hr ⊕ 0

1/�j�( - Mnv+ nardqud sg]s he m hr rtffbhdmskx
k]qfd %r]x m ; L%�((+ sgdm sgd oqna]ahkhsx ⊕ 0

1/�j�( hr mdfkhfhakd hm �+ dudm he
λ hr rnld bnmrs]ms u]ktd- Vghkd sghr ]m]kxrhr hr rnldvg]s rhlokh’dc+ hs rtffbdr
enq sgd otqonrdr ne sghr chrbtrrhnm- Lnqd cds]hkr b]m ad entmc hm sgd sdbgmhb]k
rdbshnmr-

Hlonqs]mskx+ sgd ]anud hmrhfgs fhudr tr rhfmh’b]ms hloqnudldms hm sgd
qdpthqdc mtladq ne knbjanwdr- Rodbh’b]kkx+ vd mnv nmkx qdpthqd ] bnmrs]ms mtl,
adq ne knbjanwdr odq NS %nq hmots vhqd(- Gnvdudq+ ]r chrbtrrdc adenqd+ hm nqcdq
sn hlokdldms ntq hcd] ne bnlahmhmf kd]jx a]sbg,NS vhsg qnatrs f]qakhmf+ sgd
kdmfsg ne hmots sn sghr kd]jx a]sbg,NS hr rkhfgskx knmfdq sg]m ntq –qd]k“ hmots- Hm
o]qshbtk]q+ sgd hmots sn ntq kd]jx a]sbg,NS hr ]m DBB dmbnchmf ne sgd qdbdhudq”r
hmots- He vd trd ahm]qx khmd]q DBBr vhsg bnmrs]ms q]sd+ sgdm sgd kdmfsg ne sghr
bncdvnqc hr m) # vgdqd # ; L%m(+ ]mc vd mddc ] sns]k ne λ − %m) #( knbjanwdr+
vghbg hm ]m ]lnqshydc rdmrd hr ] bnmrs]ms mtladq ne knbjanwdr odq m,ahsr-

GWmckhmf :cWoshuhsx- Vd mnv ghfgkhfgs rnld hlonqs]ms rtaskdshdr qdf]qchmf
sgd rdbtqhsx cd’mhshnmr ne kd]jx a]sbg,NS ]mc qnatrs f]qakhmf-
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Hm ntq NSO bnmrsqtbshnmr+ vd trd qnatrs f]qakhmf hm bnmitmbshnm vhsg kd]jx
a]sbg,NS- Rodbh’b]kkx+ sgd qdbdhudq nas]hmr k]adkr enq ] qnatrs,f]qakdc bhqbths
eqnl sgd kd]jx a]sbg,NS- Eqnl ntq oqhnq chrbtrrhnm nm kd]jx a]sbg,NS+ hs hr
bkd]q sg]s ]m ]cudqr]qx b]m nas]hm ansg k]adkr enq rnld %d-f- # nts ne m( ne sgd
hmots vhqdr ne sghr qnatrs f]qakhmf- Lnqdnudq+ qdb]kk sg]s hm ]anud bnmrsqtbshnm ne
kd]jx a]sbg NS+ fhudm sgd dmshqd rds ne knbjanwdr+ ]m ]cudqr]qx b]m ptdqx sgdl
hm Umx nqcdq ne hsr bgnnrhmf- Hm e]bs+ hs b]m –]c]oshudkx“ cdbhcd ]m nqcdq a]rdc
nm sgd ntsbnldr ne oqduhntrkx ptdqhdc knbjanwdr- Hm nsgdq vnqcr+ sgd ]cudqr]qx
b]m ad –etkkx ]c]oshud“- Ntq cd’mhshnm ne kd]jx a]sbg,NS ltrs ]kknv enq sghr
fidwhahkhsx ]mc ntq qnatrs f]qakhmf ltrs ]krn rtoonqs sghr –etkkx ]c]oshud“ rdsshmf-

Rhmbd sgd ]cudqr]qx b]m onsdmsh]kkx kd]qm ansg k]adkr enq rnld ne sgd hmotsr+
enq rhltk]shnm+ vd mddc ] v]x sn oqdchbs sgd ntsots a]rdc nmkx nm sgd hmots ahsr
enq vghbg sgd ]cudqr]qx fdsr dw]bskx nmd k]adk- Sghr hr vgx vd qdpthqd sg]s sgd
rds ne ]clhrrhakd etmbshnmr ]clhs ] cdsdqlhmhrshb oqnbdctqd sn oqdchbs sgd nmkx
%he ]mx( u]khc ]rrnbh]sdc ntsots-

Ehm]kkx+ vd qdl]qj sg]s rhmbd sgd ]cudqr]qx b]m bgnnrd sn ]rj enq sgd rdbnmc
k]adk ne rnld hmots vhqdr hm ]mx nqcdq+ sgd rhltk]snq vntkc mns jmnv tmshk sgd
k]rs ptdqx vghbg m}# hmots ahsr hs ltrs bnmrhcdq sn oqdchbs sgd ntsots- Gnvdudq+
ax sgdm hs lhfgs ad –snn k]sd“ sn bnqqdbskx rhltk]sd f]qakhmf- Sn nudqbnld sghr+
vd l]jd ] bqtbh]k nardqu]shnm ]ants ntq bnmrsqtbshnm ne kd]jx a]sbg,NS eqnl
knbjanwdr9 qdb]kk sg]s hm ntq bnmrsqtbshnm vd g]ud 1λ knbjanwdr ]rrnbh]sdc vhsg
dudqx hmcdw g ⊥ Zm[- He ]m ]cudqr]qh]k qdbdhudq rtbbdrretkkx nodmr sgd qdkdu]ms
knbjanwdr ]mc kd]qmr nmd ne sgd rdmcdq ldrrUfdr %r]x lreSg ( ]rrnbh]sdc vhsg
sg]s hmcdw+ hs hr d]rx sn oqdchbs he sgd ]cudqr]qx vhkk ]krn ad ]akd sn kd]qm sgd
nsgdq rdmcdq ldrrUfd %r]x lre0\S

g ( bnqqdronmchmf sn sg]s hmcdw- Hmcddc+ he sgd
]cudqr]qx l]cd ]mx hmbnqqdbs o]rrvnqc ]ssdlosr enq ]mx ne sgd λ knbjanwdr
]rrnbh]sdc vhsg lre0\S

g + sgdm sgd rhltk]snq b]m oqdchbs sg]s sgd ]cudqr]qx vhkk
mdudq ad ]akd sn kd]qm lre0\S

g - Gnvdudq+ he mn hmbnqqdbs o]rrvnqc ]ssdlosr vdqd
l]cd enq sgnrd λ knbjanwdr+ sgdm sgd ]cudqr]qx b]m ad bdqs]hm sg]s sgd qdl]hmhmf
%tmnodmdc( knbjanwdr ]rrnbh]sdc vhsg hmcdw,g g]ud o]rrvnqc 0}P ]mc b]m ]kv]xr
rtbbdrretkkx nodm sgdl ]mc kd]qm lre0\S

g -
Sgdqdenqd+ vd lncdk ntq cd’mhshnm ne kd]jx a]sbg,NS sn qdpthqd sgd enk,

knvhmf9 vgdmdudq sgd ]cudqr]qx l]jdr ] ptdqx enq ] o]qshbtk]q hmcdw+ hs ltrs
rodbhex vgdsgdq hs ok]mr sn ptdqx sgd rdbnmc ldrr]fd enq sghr hmcdw hm sgd etstqd-
Lnqdnudq+ rhmbd vd nmkx v]ms sn ]kknv enq rnld antmcdc kd]j]fd+ sgd mtladq ne
hmchbdr enq vghbg sgd ]cudqr]qx b]m l]jd sghr qdptdrs hr antmcdc ax ] o]q]ld,
sdq #- Sghr nardqu]shnm gdkor dmrtqd sg]s sgd rhltk]snq ne qnatrs f]qakhmf cndr
mns mddc sn v]hs tmshk sgd –k]rs ptdqx“ sn cdsdqlhmd vghbg m } # hmots ahsr hs
ltrs bnmrhcdq sn oqdchbs sgd ntsots- Hmrsd]c+ sghr b]m ad cdsdqlhmdc nmbd sgd
]cudqr]qx l]jdr ]s kd]rs nmd ptdqx enq d]bg ne sgd m hmchbdr-

Bnmrsptbshmf Pnatrs FWpakhmf- Vd mnv chrbtrr qnatrs f]qakhmf enq ] rta,
bk]rr ne ]clhrrhakd etmbshnmr- ?r chrbtrrdc d]qkhdq+ rtbg ] bnmrsqtbshnm enq ]
qdrsqhbsdc etmbshnm bk]rr rtffbdr enq ntq trd hm sgd bnmrsqtbshnm ne NSO- Hm
o]qshbtk]q+ vd bnmrhcdq ]clhrrhakd etmbshnmr ne sgd enql b ; %Lεtε y(+ vgdqd
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L ⊥ \/ε 0|j·m+ t ⊥ \/ε 0|j ]qd otakhb ]mc y ⊥ \/ε 0|j hr oqhu]sd+ rtbg sg]s nm

]mx hmots w ⊥ \/ε 0|m+ b%w( ;
⊕
y he t ; Lw

y∀ !∈} \/ε 0|j nsgdqvhrd
Vghkd ]kk –hmu]khc“ hmotsr ltrs kd]c sn ]≈ ntsots hm ]clhrrhakd etmbshnmr+ sgd

]anud etmbshnm hmrsd]c ntsotsr ] q]mcnl y∀- Vd mnsd sg]s sghr hr mns ] oqnakdl
hm ntq rdsshmf %]mc sgd ]anud etmbshnm hr rshkk ]clhrrhakd(- Sghr hr adb]trd hm ntq
NSO bnmrsqtbshnm+ sgd u]ktd y vhkk bnqqdronmc sn k]adkr ne sgd f]qakdc bhqbths
sg]s f]qakdr sgd ]bst]k etmbshnm enq vghbg vd bnlotsd sgd NSO- Hm sgd b]rd sg]s
sgd ntsots ne sgd ]anud etmbshnm hr ] q]mcnl tmqdk]sdc u]ktd hmrsd]c ne ] u]khc
k]adk+ sgd qdbdhudq vhkk ad ]akd sn cdsdbs sghr vghkd du]kt]shmf ]mc cdl]qb]sd sghr
ntsots ]r drrdmsh]kkx dpthu]kdms sn ≈- Vd dk]anq]sd lnqd nm sghr hm Rdbs- 5-1-

Admg]lntc] ds ]k- Z8[ cdrhfm ] mnm,hmsdq]bshud ltksh,oUqsx bnlots]shnm
%MHLOB( oqnsnbnk enq rtbg etmbshnmr+ ats vgdqd Lεtε y bntkc ad l]sqhbdr ]mc
udbsnqr hm ]mx ’dkc ]mc vgdqd d]bg o]qsx bnmsqhatsdr nmd dkdldms ne w ]r hmots-
Sghr MHLOB oqnsnbnk b]m ad qd,hl]fhmdc ]r ] qnatrs f]qakhmf enq rtbg etmbshnm,
]khshdr+ vgdm Lεtε y ]qd l]sqhbdr ]mc udbsnqr nudq sgd Annkd]m ’dkc- Oqduhntrkx+
?kl]rg]padg ds ]k- Z1[ kdudq]fdc ] rhlhk]q nardqu]shnm %ne bnlahmhmf sghr MHLOB
oqnsnbnk vhsg ] qdftk]q f]qakdc bhqbths( snv]qcr cdrhfmhmf ] f]qakhmf rbgdld sg]s
qdl]hmr qnatrs hm sgd oqdrdmbd ne ]m ]cudqr]qx vgn fdsr ]bbdrr sn ansg k]adkr
enq ] eq]bshnm ne sgd hmots,vhqdr- Gnvdudq+ sgdqd ]qd rnld hlonqs]ms ch�dqdmbdr
adsvddm ntq cd’mhshnm ]mc sgdhqr: rdd Rdbs- 1-4 enq ] chrbtrrhnm(-

Sgd MHLOB oqnsnbnk hm Z8[ hr oqdrdmsdc hm svn og]rdr z %0( ]m n�hmd oqd,
oqnbdrrhmf ogUrd sg]s ntsotsr oqhu]sd ldrr]fdr sn d]bg o]qsx ]mc ] aqn]cb]rs
ldrr]fd sn ]kk o]qshdr+ ]mc %1( ]m nmkhmd ogUrd vgdqd d]bg o]qsx cdsdqlhmhrshb]kkx
bnlotsdr ]mc aqn]cb]rsr ] rhmfkd ldrr]fd a]rdc nm hsr hmots ]mc sgd oqhu]sd
ldrr]fd ntsots hm sgd oqd,oqnbdrrhmf og]rd- Vd nardqud sg]s vgdm vnqjhmf
nudq ] Annkd]m ’dkc+ sgd aqn]cb]rs ldrr]fd ne sgd nffihmd og]rd b]m ad uhdvdc
]r ] f]qakhmf ne sgd ]anud etmbshnm- Rhmbd sgdqd ]qd nmkx svn,onrrhakd u]ktdr
enq d]bg dkdldms ne sgd hmots udbsnq w+ vd b]m bnlotsd ansg onrrhakd ldrr]fdr
bnqqdronmchmf sn d]bg dkdldms sg]s sgd o]qshdr ]qd dwodbsdc sn rdmc hm sgd nmkhmd
og]rd+ ]mc sgdrd l]x drrdmsh]kkx ]bs ]r sgd vhqd k]adkr enq sgd f]qakdc bhqbths-

Lnqd bnmbqdsdkx+ sghr qnatrs f]qakhmf vnqjr ]r enkknvr9 %0( r]lokd ] q]mcnl
l]sqhw r !∈} \/ε 0|j·j ]mc bnlotsd r∀

g ; r − L−εg enq d]bg g ⊥ Zm[- %1( Enq hmots
vhqd g ⊥ Zm[+ sgd /,k]adk kTadkgε/ ⊥ \/ε 0|j hr r]lokdc q]mcnlkx ]mc sgd 0,k]adk
hr bnlotsdc ]r kTadkgε0 ; kTadkgε/ � r∀

g- %2( Sgd f]qakdc etmbshnm hr cd’mdc ]r
fflb ; y � r − t �

�
g′Vm[ kTadkgε/- Sn du]kt]sd+ sgd qdbdhudq b]m rhlokx dwbktrhud,

nq ]kk sgd ]ooqnoqh]sd k]adkr vhsg fflb - Hm Rdbs- 5-1+ vd rgnv sghr bnmrsqtbshnm
r]shr’dr sgd ]anud mnshnm ne qnatrs f]qakhmf+ ]mc sg]s he w r]shr’dr t ; Lw+
sgdm y ; fflb �

�
g′Vm[ kTadkgεiVg[+ nsgdqvhrd+ sghr du]kt]shnm vhkk ntsots q]mcnl y∀-

1-2 Pdctbhmf Jnbianwdr Trhmf JWbnmhb NS

Vd mnv cdrbqhad ] fdmdqhb ldsgnc enq ]bghduhmf ]m ]rxlosnshb qdctbshnm hm sgd
sns]k mtladq ne bntmsdq knbjanwdr ax trhmf k]bnmhb nakhuhntr sq]mredq %KNS( Z07[-
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Pdb]kk sg]s ntq oqduhntr bnmrsqtbshnm qdpthqdr ] sns]k ne M%m( knbjanwdr enq m,ahs
hmotsr- Trhmf KNS+ vd b]m qdctbd sgd mtladq ne knbjanwdr sn ad hmcdodmcdms
ne sgd hmots rhyd ]mc nmkx cdodmc nm sgd rdbtqhsx o]q]ldsdq %]r cdsdqlhmdc ax
sgd KNS rbgdld(-

?m KNS rbgdld ]kknvr ] qdbdhudq sn bnllhs sn ] k]qfd hmots v ⊥ \/ε 0|m
uh] ] rgnqs gUrg vgnrd rhyd hr ] ’wdc onkxmnlh]k hm sgd rdbtqhsx o]q]ldsdq-
Rtardptdmskx+ ] rdmcdq vhsg hmotsr %k/εk0( ]mc ]m hmcdw g rdmcr ] rgnqs ldrr]fd
sn sgd qdbdhudq- Trhmf sghr ldrr]fd+ sgd qdbdhudq b]m qdbnudq kpVg[ ats k0\pVg[

qdl]hmr bnlots]shnm]kkx ghccdm-3 Lnqdnudq+ sgd g]rg u]ktd b]m ad qdtrdc ax sgd
rdmcdq sn sq]mrlhs ch�dqdms ldrr]fdr sn sgd qdbdhudq+ a]rdc nm ch�dqdms bgnhbdr
ne hmchbdr g-

?s ] ghfg,kdudk+ vd b]m trd KNS sn –bnloqdrr“ sgd d�dbshud hmots rhyd+
sgdqdax ]bghduhmf ]m ]rxlosnshb qdctbshnm hm sgd mtladq ne knbjanwdr- Lnqd
rodbh’b]kkx+ kds A ad ] bhqbths vhsg m,ahs hmotsr- Vd b]m athkc ] nmd,shld oqn,
fq]l enq A trhmf sgd enkknvhmf svn,rsdo ]ooqn]bg9

0- Ehqrs+ vd bnlotsd ]m ]c]oshudkx rdbtqd f]qakdc bhqbths fflA enq A snfdsgdq vhsg
] rds ne vhqd k]adkr-

1- Mnv kds Rdmc ad sgd mdws,ldrr]fd rdmcdq etmbshnm hm ]m KNS rbgdld- Kds tr
bnmrhcdq m ch�dqdms bnohdr %Rdmc0ε , , , εRdmcm( ne Rdmc+ vgdqd sgd g,sg bnox hr
g]qcvhqdc vhsg ]m hmcdw g ⊥ Zm[ ]mc ] o]hq ne k]adkr %kTa/

g ε kTa
0
g (- Gdqd+ kTa

S
g hr

sgd P,sg k]adk bnqqdronmchmf sn sgd g,sg hmots ahs bnlotsdc hm sgd ’qrs rsdo-
Mnv+ bnmrhcdq ] mdv bhqbths Rdmc sg]s bnlotsdr ]kk ne sgd etmbshnmr
Rdmc0ε , , , εRdmcm %hm o]q]kkdk(- Sgd hmots sn sghr bhqbths hr sgd KNS qdbdhudq
ldrr]fd G z m]ldkx+ sgd g]rg ne ]m hmots v %sn sgd nqhfhm]k bhqbths A(- Vd
mnv bqd]sd ] nmd,shld oqnfq]l�LSO enq Rdmc vhsg M %{G{( bntmsdq knbj,
anwdr trhmf sgd rbgdld cdrbqhadc hm sgd oqduhntr rta,rdbshnm- Sgd ’m]k nmd,
shld oqnfq]l LSO enq bhqbths A bnmrhrsr ne�LSO Umc sgd f]qakdc bhqbths fflA
bnlotsdc hm sgd ’qrs rsdo-

Sn du]kt]sd sgd nmd,shld oqnfq]l LSO nm ]m hmots v+ ] qdbdhudq ’qrs bnl,
otsdr ]m KNS g]rg G ne v ]mc du]kt]sdr�LSO nm hmots G- Trhmf sgd ntsots
u]ktdr+ hs du]kt]sdr sgd f]qakdc bhqbths fflA ]mc qdstqmr hsr ntsots-

Hs hr d]rx sn udqhex sg]s sgd ]anud bnmrsqtbshnm ]bghdudr bnqqdbsmdrr- Hm nqcdq
sn oqnud rdbtqhsx+ vd mddc sn ad ]akd sn dwsqUbs sgd hmots ne sgd qdbdhudq- Gnvdudq+
eqnl sgd rdbtqhsx ne�LSO+ vd b]m nmkx gnod sn dwsq]bs sgd hmots sn�LSO+ m]ldkx+
G+ vghbg hr oqdrtl]akx sgd KNS g]rg ne rnld hmots v- Hm nqcdq sn dwsq]bs sgd
]bst]k v+ vd sgdqdenqd qdpthqd ]m KNS rbgdld sg]s ]bghdudr rhltk]shnm,a]rdc
rdbtqhsx ]f]hmrs l]khbhntr qdbdhudqr-

Hs hr vdkk jmnvm sg]s rtbg ]m KNS rbgdld b]mmns ad bnmrsqtbsdc trhmf rs]m,
c]qc ak]bj,anw rhltk]shnm sdbgmhptdr Z10[- Gnvdudq+ he vd qdkx nm q]mcnl nq]bkdr
nq jmnvkdcfd ]rrtloshnmr+ sgdm rtbg ] rbgdld b]m ad bnmrsqtbsdc ax bnlohkhmf

3 Vd dlog]rhyd sg]s KNS hr mnm,sqhuh]k dudm vhsgnts oqhu]bx enq qdbdhudqr- Vghkd
qdbdhudq oqhu]bx b]m ad fdmdqhb]kkx ]ccdc Z07[) vd cn mns qdpthqd hs enq ntq sq]mrenq,
l]shnm-
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]m KNS rbgdld vhsg ] rtbbhmbs ]qftldms ne jmnvkdcfd %RM?PJ( Z00+33[- Ctd
sn ro]bd bnmrsq]hmsr vd cdedq sgd enql]k cdrbqhoshnm ne ntq NSO bnmrsqtbshnm
trhmf K]bnmhb NS sn sgd etkk udqrhnm ne sgd o]odq-

1-3 Bntmsdp Jnbianwdr vhsg Ltkshokd OWrrvnpc :ssdlosr

To sn sghr onhms vd g]ud nmkx bnmrhcdqdc bntmsdq knbjanwdr sg]s ]kknv enq ] rhmfkd
]ssdlos sn ftdrr sgd o]rrvnqc- Enq rnld qd]k,vnqkc hmrs]msh]shnmr ne bntmsdq
knbjanwdr d-f- Z28+3/[+ sghr l]x mns ad ] u]khc ]rrtloshnm- Vd mnv chrbtrr gnv
ntq bnmrsqtbshnm ne kd]jx a]sbg,NS b]m ad ]c]osdc sn rtoonqs bntmsdq knbjanwdr
sg]s ]kknv enq Umx mtladq ne o]rrvnqc ]ssdlosr-

? m]stq]k ]ooqn]bg hr sg]s sgd rdmcdq l]x rhlokx –atqm“ ]kk ats nmd ]ssdlos
eqnl d]bg knbjanw sgdx bnm’ftqd- Gnvdudq+ sghr l]x ad tmcdrhq]akd+ drodbh]kkx
hm ] bkntc,a]rdc knbjanw rdsshmf nq he sgd rdmcdq cndr mns vhrg sn sq]bj sgd rs]sd
ne d]bg knbjanw- Sgdqdenqd+ vd ]krn oqnuhcd ] rtaskdq ]ooqn]bg cdrbqhadc hm sghr
rdbshnm ]mc lnqd etkkx dw]lhmdc hm sgd etkk udqrhnm ne sgd o]odq-

Kds y ad sgd mtladq ne o]rrvnqc ]ssdlosr ]kknvdc ax ] bntmsdq knbjanw
etmbshnm]khsx- Vd lnchex sgd oqduhntr bnmrsqtbshnm ]r enkknvr9 nmbd sgd rdmcdq
cdbhcdr sg]s ] o]qshbtk]q knbjanw rgntkc ad ] P,knbjanw enq ] bgnhbd ahs P+ sgdx
cn mns rhlokx rds hsr o]rrvnqc sn P- Hmrsd]c+ sgdx bqd]sd y chrshmbs rsqhmfr
agm%0(←Pε , , , ε agm%y(←P z d]bg dmchmf vhsg ahs P+ vgdqd agm%g( cdmnsdr sgd ahm]qx
qdoqdrdms]shnm ne g- Sgd rdmcdq sgdm rdkdbsr nmd ne sgdrd y ]s q]mcnl ]mc rdsr hs
]r sgd o]rrvnqc enq sgd bntmsdq knbjanw-

Enq ]mx bgnhbd ahs P+ ]m gnmdrs qdbdhudq b]m rhlokx fdmdq]sd ]mc sqx ]kk ne
sgd y onsdmsh]k o]rrvnqcr enq ]mx knbjanw- Sghr ft]q]msddr sg]s hs b]m nodm ]kk
ne sgd qdpthqdc knbjanwdr sn qdbnmrsqtbs sgd cdrhqdc k]adk enq hsr bgnhbd ahs- Nm
sgd nsgdq g]mc+ sgd ]cudqr]qx f]hmr mn mdv ]cu]ms]fd eqnl g]uhmf y ]ssdlosr
rhmbd sgdqd ]qd 1y onsdmsh]k o]rrvnqc bgnhbdr enq ]mx knbjanw- Hm o]qshbtk]q+ ]m
]cudqr]qx b]m cn mn adssdq hm cdsdqlhmhmf vgdsgdq ] knbjanw hr ] P,knbjanw sg]m
ax –bnllhsshmf“ sn rnld P ]mc sqxhmf P bnmb]sdm]sdc vhsg d]bg onrrhakd oqd’w
rsqhmf- Vd b]m sgdqdenqd ]bghdud sgd r]ld o]q]ldsdqr enq sgd ltkshokd o]rrvnqc
]ssdlos b]rd ]r hm sgd rhmfkd ]ssdlos b]rd- Ctd sn ro]bd bnmrsq]hmsr vd cdedq ]
enql]k sqd]sldms ne sghr snohb sn sgd etkk udqrhnm ne sgd o]odq-

1-4 PdkWsdc Unpi

Bg]tl ]mc Odcdqrnm Z05[ vdqd sgd ’qrs sn oqnonrd sgd trd ne s]lodq,oqnne g]qc,
v]qd enq bqxosnfq]ogx otqonrdr+ ]mc Fnkcqdhbg ]mc Nrsqnurjx Z13[ dwoknqdc hsr
]ookhb]shnm sn rnesv]qd oqnsdbshnm- Fnkcv]rrdq+ J]k]h ]mc Pnsgaktl Z15[ hmsqn,
ctbdc sgd mnshnm ne nmd,shld oqnfq]lr ]r vdkk ]r nmd,shld ldlnqx snjdmr-
Etqsgdq hloqnudldmsr sn sgdhq bnmrsqtbshnm vdqd hmudrshf]sdc ax Fnx]k ds ]k-
Z2/[ ]mc Adkk]qd ds ]k- Z7[- Lnqd qdbdmskx+ Fnx]k ]mc Fnx]k Z17[ hmudrshf]sdc sgd
trd ne aknbjbg]hmr sn bnmrsqtbs nmd,shld oqnfq]lr-

Oqhnq sn ntq vnqj+ ?kl]rg]padg ds ]k- Z1[ ]krn kdudq]fdc sgd sdbgmhptdr eqnl
Z8[ sn ]bghdud ] enql ne qnatrsmdrr hm mnm,hmsdq]bshud rdbtqd bnlots]shnm trhmf
f]qakdc bhqbthsr hm ] ch�dqdms bnmsdws- Sgdqd ]qd rnld jdx ch�dqdmbdr adsvddm
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Etmbshnm]khsx ALSO
b

:pdSsd6 Tonm qdbdhuhmf �bpdTsdπ rhcπNfπNi π s( eqnl Nf vgdqd s hr ] rsqhmf cn6
0- Odmc �bpdTsdπ rhcπNfπNi( sn Ni -
1- Osnqd �NfπNi π s(-

Cvdatsd6 Nm qdbdhuhmf �ptmπ rhcπNfπ x( eqnl o]qsx Ni + zmc sgd rsnqdc stokd �NfπNi π s( �he mn
rtbg stokd dwhrsr+ cn mnsghmf-( Odmc d�sπ x( sn Ni ]mc cdkdsd stokd �NfπNi π s(-

Age� 0� Hcd]k etmbshnm]khsx enq ] nmd,shld oqnfq]l &NSO() o]q]ldsdqhydc vhsg ] rodbh’b
etmbshnm K ) ptnsdc eqnl Z2/[-

ntq vnqj ]mc sgdhqr9 vd oqnuhcd ] fdmdq]k cd’mhshnm ne qnatrs f]qakhmf sg]s
]bbntmsr enq sgd bg]kkdmfdr hmunkudc hm cdsdqlhmhmf sgd ]cudqr]qx”r hmots %]mc
ntsots( hm ntq rdsshmf hmunkuhmf –kd]j]fd“- Hm o]qshbtk]q+ ]r chrbtrrdc d]qkhdq+
rhmbd hs hr tmbkd]q gnv sn cd’md qnatrs f]qakhmf enq fdmdq]k etmbshnmr+ vd cd’md ]
bk]rr ne ]clhrrhakd etmbshnmr ]mc qnatrs f]qakhmf enq rtbg etmbshnmr %]r chrbtrrdc
hm Rdbs- 1-1(- Hm bnmsq]rs+ sgdhq cd’mhshnmr ]rrtld ]m ] oqhnqh ’wdc hmots %]mc
ntsots( enq sgd ]cudqr]qx+ ]mc ]qd mns ]ookhb]akd sn ntq rdsshmf- Etqsgdq+ ntq
cd’mhshnmr %tmkhjd sgdhqr( ]bbntms enq etkkx UcUoshud ]cudqr]qhdr+ vghbg hr bqtbh]k
sn ntq rdsshmf vgdqd sgd ]cudqr]qx b]m ptdqx sgd knbjanwdr hm ]qahsq]qx nqcdq-

2 OpdkhlhmTphdr

Vd hmbktcd oqdkhlhm]qx cd’mhshnmr ]mc chrbtrrhnm enq bnlotsUshnmUk hmchrshm,
fthrgUahkhsx+ sgd TA,EqUldvnqj+ UcUoshud oqnidbshud fUqakhmf rbgdldr+ khmdUq
dqqnq,bnqqdbshmf bncdr ]mc rtbbhmbs mnm,hmsdqUbshud Uqftldmsr ne jmnvkdcfd
fflRK?PIr( hm sgd etkk udqrhnm ne sgd o]odq-

2-. Nmd)Shld OpnfpWlr

Nmd,shld Oqnfq]lr %NSO( vdqd hmsqnctbdc ax Z15[- ?s ] ghfg kdudk+ ] nmd,shld
oqnfq]l enq ] etmbshnm b dm]akdr ] o]qsx sn du]kt]sd b nm ]mx nmd hmots ne hsr
bgnhbd- Sgd rdbtqhsx ne ] nmd,shld oqnfq]l chbs]sdr sg]s mn dffbhdms ]cudqr]qx
rgntkc ad ]akd sn kd]qm ]mxsghmf ]ants sgd etmbshnm b + adxnmc vg]s b]m ad
hmedqqdc eqnl hsr ntsots b%v( nm ]mx nmd hmots v ne hsr bgnhbd-

Rhlhk]q sn Fnx]k ds ]k- Z2/[+ vd lncdk nmd,shld oqnfq]lr ]r ] svn,o]qsx mnm,
hmsdq]bshud oqnsnbnk sg]s hr rdbtqd ]f]hmrs l]khbhntr qdbdhudqr- Vd cd’md sgd hcd]k
etmbshnm]khsx enq ] nmd,shld oqnfq]l hm Ehf- 0-

3 Bntmsdp Inbianwdr

Hm sghr rdbshnm+ vd enql]khyd ntq mnshnm ne bntmsdq knbjanwdr- ? bntmsdq knbjanw+ nq
itrs –knbjanw+“ hr ] rs]sdetk ]arsq]bshnm enq rdbtqdkx rsnqhmf bqxosnfq]oghb rdbqdsr
rtbg sg]s sgdx ]qd oqnsdbsdc ax ] gtl]m,ldlnq]akd o]rrvnqc- Sn bqd]sd ] mdv
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knbjanw+ ] qdptdrsdq oqnuhcdr ] o]rrvnqc O ]mc ] l]whltl ]ssdlos bntmsdq
<- Sgd knbjanw sgdm fdmdq]sdr q]mcnl u]ktd H ]mc qdstqmr H sn sgd qdptdrsdq-
Sgd knbjanw ]krn rsnqdr hmsdqm]kkx <+ rnld c]s] vhsg vghbg hs b]m qd,bnlotsd
H fhudm O + ]mc rnld hmenql]shnm hs b]m trd sn bgdbj he ] etstqd o]rrvnqc ftdrr
l]sbgdr O -

?s ] k]sdq onhms+ ] qdptdrsdq b]m oqnuhcd rnld o]rrvnqc O ∀ sn sgd knbjanw+
vghbg vhkk trd hsr hmsdqm]k rs]sd sn bgdbj he O ∀ oqnctbdr ] l]sbg- He rn+ sgd knbjanw
qdbnlotsdr ]mc qdstqmr H sn sgd qdptdrsdq- He sgd o]rrvnqc cndr mns oqnctbd ]
l]sbg+ sgd knbjanw cdbqdldmsr <- ?esdq < hmbnqqdbs ftdrrdr sgd knbjanw bnl,
okdsdkx dq]rdr hsr hmsdqm]k bnmsdms+ oqdudmshmf sgd u]ktd ne H eqnl dudq adhmf
qdsqhdudc-

Vd lncdk sgd knbjanw etmbshnm]khsx ]r AGnbianr
" + cdrbqhadc hm Ehf- 1- Hm sghr

vnqj+ vd rstcx bqxosnfq]ogx hm sgd AGnbianr
" ,gxaqhc lncdk-

Etmbshnm]khsx AInbianv
�

:pdSsd6 Nm hmots �bpdTsdπNfπNi π nfbπ fbπNπ>( eqnl o]qsx Nf vgdqd > < .+ rdmc

�bpdTsdπNfπNi π nfbπ fb( sn Ni - O]lokd G � S.π 0|�+ rsnqd sgd stokd �NfπNi π nfbπ fbπNπ>πGπ .(+
]mc rdmc G sn Nf

Mndl6 Nm hmots �nodmπNfπ nfbπ fbπN �( eqnl o]qsx Ni 6
z He ] stokd �NfπNi π nfbπ fbπNπ>πGπK( cndr mns dwhrs+ sgdm cn mnsghmf-
z He K : > sgdm cdkdsd sgd stokd ]mc qdstqm dvohpdc,
z Nsgdqvhrd he N : N � sgdm cdkdsd ]mc qdok]bd sgd stokd vhsg �NfπNi π nfbπ fbπNπ>πGπ .(

]mc qdstqm G-
z He N ∈: N � sgdm cdkdsd ]mc qdok]bd sgd stokd vhsg �NfπNi π nfbπ fbπNπ>πGπK ) 0( ]mc

qdstqm aTc ftdrr-

Age� 1� Hcd]k etmbshnm]khsx enq ] bntmsdq knbjanw- Sghr rhlokh’dc hmsdqe]bd ]rrtldr sg]s
sgd knbjanw –rdbqds“ / hr ] q]mcnl rsqhmf ne kdmfsg � ]mc sg]s sgd o]rrvnqc ftdrr hr
chqdbskx bnlo]qdc sn ] rsnqdc o]rrvnqc-

Nm sgd BnlltmhbWshnm Lncdk- Oqduhntr vnqjr trhmf rdbtqd g]qcv]qd
snjdmr Z15[ ]rrtld ] svn,o]qsx lncdk hm vghbg ] rdmcdq oqnuhrhnmr rs]sdetk
snjdmr ]mc rdmcr sgdl sn sgd qdbdhudq+ vgn sgdm trdr sgdl sn du]kt]sd ] nmd,
shld oqnfq]l- Sghr lncdk b]m ad chqdbskx ]c]osdc sn bkntc,a]rdc knbjanw etmb,
shnm]khshdr ax rhlokx enqv]qchmf qdedqdmbdr sn sgd ]ooqnoqh]sd nmkhmd knb]shnmr-
Knbjanwdr nm ] ’wdc cduhbd+ gnvdudq+ l]x qdpthqd ]c]osdc tr]fd- Enq dw]l,
okd+ tmkhjd g]qcv]qd snjdmr+ knbjanwdr hlokdldmsdc vhsghm sgd ?ookd RDO ]qd
]m hmsdfq]k bnlonmdms ne sgd cduhbd ]mc b]mmns d]rhkx ad qdlnudc nq qdok]bdc-
Gdmbd ntq qdrtksr b]m qdkx nm sgd enkknvhmf ch�dqdms tr]fd rbdm]qhnr9

0- Hm ] bkntc,a]rdc rbdm]qhn+ sgd rdmcdq oqnuhrhnmr ] rdqhdr ne knbjanwdr nm
] rg]qdc %]bbdrrhakd sn ansg o]qshdr( rdqudq+ rtbg ]r ]m ?ookd Bkntc Jdx
U]tks Z28[ GRL nq Fnnfkd Shs]m Z37[ GRL hm ] qdlnsd c]s] bdmsdq- Sgd
rdmcdq sgdm oqnuhcdr sgd knb]shnm %HO ]ccqdrr nq TPK( ne sgdrd knbjanwdr
]knmf vhsg rnld ]twhkh]qx c]s] sn sgd qdbdhudq- Sgd qdbdhudq ]bbdrrdr sgdrd
knbjanwdr sn du]kt]sd sgd nmd,shld oqnfq]l-
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1- Hm ] cduhbd,a]rdc rbdm]qhn+ sgd rdmcdq oqnuhrhnmr ] cduhbd %rtbg ]r ]m ?ookd
hNR cduhbd vhsg ] RDO( vhsg knbjanwdr ]mc sgdm ogxrhb]kkx cdkhudqr sgd cduhbd
sn sgd qdbdhudq- Fhudm sgd ogxrhb]k rdbtqhsx ne sgd RDO Z2[+ sgdrd knbjanwdr ]qd
cdrhfmdc sn qdrhrs cduhbd enqdmrhbr- ?twhkh]qx c]s] b]m ad sq]mrlhssdc vhsghm
sgd qdftk]q cduhbd ldlnqx+ ]mc du]kt]shnm bntkc dudm ad e]bhkhs]sdc ax btrsnl
nm,cduhbd rnesv]qd rtbg ]r ]m hNR ]oo he cddldc ]bbdos]akd sn sgd du]kt]snq-

2- Hm ] etqsgdq cduhbd,bdmsqhb hmrs]msh]shnm+ sgd rdmcdq ]mc qdbdhudq l]x mns ad
ogxrhb]kkx bn,knb]sdc- Sn oqnuhrhnm knbjanwdr nm sgd qdbdhudq”r rdbtqd g]qc,
v]qd+ sgd rdmcdq dloknxr ] bqxosnfq]oghb oqnsnbnk sg]s dm]akdr rdbtqd ldr,
r]fd sq]mrlhrrhnm sn sgd qdbdhudq”r rdbtqd g]qcv]qd+ vghkd dmshqdkx axo]rr,
hmf sgd qdbdhudq”r ]ahkhsx sn nardqud sghr oqnuhrhnmhmf- Enq dw]lokd+ ?ookd”r
RDO rtoonqsr ] bqxosnfq]oghb oqnsnbnk enq bnlltmhb]shnmr adsvddm sgd RDO
]mc ]ookhb]shnm oqnbdrrnq vhsghm ] rhmfkd cduhbd- Vhsg ]ooqnoqh]sd jdx l]m,
]fdldms+ sghr bntkc ad qdotqonrdc sn ]kknv ] qdlnsd o]qsx sn bnlltmhb]sd
rdbtqdkx vhsg ] qdbdhudq”r RDO-

Hm ]kk sgqdd rdsshmfr+ vd ]rrtld sg]s sgd g]qcv]qd hsrdke hr rdbtqd ]f]hmrs knfhb]k
]mc ogxrhb]k ]ss]bjr9 sghr ld]mr sg]s sgd nmkx v]x sn ]bbdrr knbjanw rdbqdsr hr
sgqntfg sgd o]rrvnqc hmsdqe]bd sgd g]qcv]qd dwonrdr- Ax bnmsq]rs vd ]rrtld
sg]s+ ]s kd]rs ]s oqnfq]l dwdbtshnm shld+ sgd qdbdhudq g]r etkk bnmsqnk ne sgd
qdl]hmhmf onqshnmr ne sgd cduhbd oqnbdrrnq ]mc b]m ptdqx sgd knbjanw hmsdqe]bd
]qahsq]qhkx-

Chrbtrrhnm- Hm ]kk oqhnq g]qcv]qd,snjdm lncdkr+ sgd rdmcdq ogxrhb]kkx sq]mrlhsr
sgd cduhbd sn sgd qdbdhudq ]mc hs hr ]rrtldc sg]s sgdqd hr mn –a]bjv]qc bnllt,
mhb]shnm bg]mmdk“ sn sgd rdmcdq- Hmcddc+ rtbg ] bg]mmdk b]m kd]c sn oqhu]bx knrr
enq sgd qdbdhudq-

Gnvdudq+ nmd bntkc bnmrhcdq ] rsqnmfdq lncdk+ vgdqd sgd rdmcdq cndr hm
e]bs g]ud sgd ]ahkhsx sn hmrodbs knbjanwdr ]esdq sgd qdbdhudq hr cnmd ptdqxhmf
sgdl- Hm rtbg ] lncdk+ sn oqdudms sgd rdmcdq eqnl kd]qmhmf qdbdhudq”r hmots ahsr+
hs hr hlonqs]ms sn dmrtqd sg]s sgd enkknvhmf sgqdd rs]sdr ne knbjanwdr qdl]hm
hmchrshmfthrg]akd z %0( knbjanwdr vhsg kdesnudq o]rrvnqc ]ssdlosr+ %1( knbjanwdr
sg]s vdqd –cdrsqnxdc“ adb]trd ne e]hkdc o]rrvnqc ]ssdlosr ]mc %2( nmdr sg]s
]qd rshkk oqdrtl]akx –etmbshnm]k“ adb]trd sgdx vdqd nodmdc trhmf sgd bnqqdbs
o]rrvnqc- Enq sgd ’qrs jhmc+ vd b]m trd ] rhlokd cdedmrd ]mc ]rj sgd qdbdhudq sn
bnmrtld ]kk o]rrvnqc ]ssdlosr nm d]bg-

Enq sgd qdl]hmhmf svn enqlr+ ntq hcd]k knbjanw etmbshnm]khsx hlokhbhskx
]rrtldr sg]s ]m ]cudqr]qx b]mmns chrshmfthrg adsvddm g]qcv]qd sg]s ntsotsr
sgd rdbqds ]mc nmd vgdqd sgd rdbqds v]r cdrsqnxdc adb]trd ne e]hkdc o]rrvnqc
]ssdlosr- Hm sgd ]anud rsqnmfdq lncdk+ g]qcv]qd sg]s l]sbgdr sghr hcd]k etmb,
shnm]khsx bkd]qkx vhkk mns –kd]j“ dwsq] hmenql]shnm nmbd hsr ]ssdlosr g]ud addm
dwohqdc- Hs rhlokx ntsotsr ≈+ ]mc sgdqd hr mn v]x sn chrshmfthrg adsvddm –dwohqdc
ctqhmf du]kt]shnm vhsgnts oqnctbhmf ] rdbqds“ ]mc –chc ntsots sgd rdbqds ats
dwohqdc k]sdq ]r ] cdedmrhud bkd]mto ld]rtqd-“ Vghkd hm fdmdq]k+ qd]k g]qcv]qd
l]x mns adg]ud khjd ]m hcd]k etmbshnm+ ntq cd’mhshnm ne sghr hcd]k etmbshnm]khsx hr
hmrohqdc ax oqdbhrd sdbgmhb]k rodbh’b]shnmr eqnl udmcnqr rtbg ]r ?ookd %rdd d-f-
?ookd hNR Rdbtqhsx Fthcd(+ ]mc sgdqd rddlr sn ad rsqnmf duhcdmbd sg]s g]qcv]qd
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Etmbshnm]khsx ALS
$kπλ(

HleseSieyd6 Tonm qdbdhuhmf �hmhsπ nfbπ fbπ rdmπ pdbπ S�lfπ+πlfπ0(|f′=k[( eqnl sgd rdmcdq rdm+ vgdqd

S�lfπ+πlfπ0(|f′=k[� F1k+ rdmc �hmhsπ nfbπ fbπ rdmπ pdb( sn sgd qdbdhudq pdb ]mc rsnqd sgd stokd
�nfbπ fbπ rdmπ pdbπ S�lfπ+πlfπ0(|f′=k[πM0πM1π bntmsdp(+ vgdqd M0 : M1 : " ]mc bntmsdp : .-

Mndl6 Tonm qdbdhuhmf �nodmπ nfbπ fbπ rdmπ pdbπ fπ Pπ bgnhbd( eqnl o]qsx pdb+ vgdqd bgnhbd �
Sansgπ rhmfkd|+ zmc sgd rsnqdc stokd �nfbπ fbπ rdmπ pdbπ S�lfπ+πlfπ0(|f′=k[πM0πM1π bntmsdp( �he mn
rtbg stokd dwhrsr+ cn mnsghmf(-
z He f � M0+ cn mnsghmf-
z Dkrd he f � M1+ rdmc kfπ, sn pdb-
z Dkrd+ cn sgd enkknvhmf6
} He bgnhbd : rhmfkd+ rdmc kfπ, sn pdb+ sgdm cdkdsd ]mc qdok]bd sgd stokd vhsg

�nfbπ fbπ rdmπ pdbπ S�lfπ+πlfπ0(|f′=k[πM0 ∅ Sf|πM1π bntmsdp(
} dkrd+ he bgnhbd : ansg ]mc bntmsdp : � qdstqm enpahccdm- Dkrd he bntmsdp / � rdmc kfπ, sn
pdb+ sgdm cdkdsd ]mc qdok]bd sgd stokd vhsg �nfbπ fbπ rdmπ pdbπ S�lfπ+πlfπ0(|f′=k[πM0πM1 ∅
Sf|π bntmsdp ) 0(-

Age� 2� Hcd]k etmbshnm]khsx enq kd]jx a]sbg,NS

vhkk r]shrex hs- ?r ] qdrtks+ ntq bnmrsqtbshnmr qdl]hm rdbtqd hm sghr rsqnmfdq lncdk
]r knmf ]r sgd g]qcv]qd adg]udr rhlhk]qkx sn sgd hcd]k etmbshnm]khsx-

4 IdTix ATsbg)MR

Hm sghr rdbshnm+ vd oqdrdms ]mc enql]khyd ] mnshnm ne kdUjx aUsbg,NS ]mc rgnv
gnv hs b]m ad qd]khrdc trhmf bntmsdq knbjanwdr-

4-. Cdzmhshnm

Kd]jx a]sbg nakhuhntr sq]mredq hr ] svn,o]qsx etmbshnm]khsx adsvddm ] rdmcdq ]mc
qdbdhudq+ vgdqd sgd rdmcdq hmhsh]kkx hmotsr m o]hqr ne ldrr]fdr \%lgε/εlgε0(|g′Vm[

vgdqd d]bg lgεS hr hm rnld ldrr]fd cnl]hm I- Enq d]bg g ⊥ Zm[+ sgd qdbdhudq
hmotsr ] rhmfkd ahs P ⊥ \/ε 0| ]mc nas]hmr lgεS- ?cchshnm]kkx+ ]s lnrs # shldr+
sgd qdbdhudq hr ]kknvdc sn hmots g ]mc nas]hm lgε0\S+ ]rrtlhmf sgdx g]ud oqduh,
ntrkx qdbdhudc lgεS- Ntq rodbh’b enqltk]shnm hr lnqd mt]mbdc- Vd fhud ] enql]k
cd’mhshnm ne sghr qdUbshud etmbshnm]khsx hm Ehf- 2-

4-1 Bnmrsptbshnm

Hm sghr rdbshnm+ vd bnmrsqtbs ] oqnsnbnk enq kd]jx a]sbg,NS trhmf bntmsdq knbj,
anwdr- Pdb]kk sg]s ntq cd’mhshnm ne kd]jx a]sbg,NS nmkx ]kknvr sgd qdbdhudq sn
nas]hm ansg ldrr]fdr enq ]s lnrs # hmchbdr g ⊥ Zm[- Sgdqdenqd+ vd rgnv sg]s he
λ hr rds sn ‖} knf1%

λ
m (( ) 0 sgdm dwbdos vhsg rnld mdfkhfhakd oqna]ahkhsx hm m ]

l]khbhntr qdbdhudq b]m rtbbdrretkkx nas]hm jdxr ne ]kk 1λ knbjanwdr enq ]s lnrs
# hmchbdr g ⊥ Zm[- Vd fhud ] enql]k cdrbqhoshnm ne sghr oqnsnbnk hm sgd AGnbianr

" ,
gxaqhc lncdk hm Ehf- 3- Ctd sn ro]bd bnmrsq]hmsr vd cdedq sgd enql]k oqnne ne
rdbtqhsx sn sgd etkk udqrhnm ne sgd o]odq ]mc hmbktcd ] oqnne rjdsbg gdqd-
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Sgdnpdl 2- Sgdqd dwhrsr U oqnsnbnk enq rdbtqdkx qdUkhyhmf sgd kdUjx aUsbg,NS
etmbshnmUkhsx ALS

$mελ( fflEhf- 2( UfUhmrs U lUkhbhntr rdmcdq Umc qdbdhudq) hm sgd
AGnbianr

" ,gxaqhc lncdk) vgdqd sgd rdmcdq nmkx rdmcr U rhmfkd ldrrUfd sn qdbdhudq)
vghkd sgd qdbdhudq cndr mns sn rdmc Umx ldrrUfdr sn sgd rdmcdq-

Opnne Ridsbg- Vd ’qrs oqdrdms ] rhltk]snq sg]s hm sgd hcd]k vnqkc rhltk]sdr
rdmchmf knbjanwdr sn sgd ]cudqr]qx ]r hm sgd oqnsnbnk- Vd sgdm rgnv sg]s ]r
knmf ]r sgd ]cudqr]qx hr mns ]akd sn rtbbdrretkkx nodm ]kk 1λ knbjanwdr ]rrnbh]sdc
vhsg lnqd sg]m # hmots vhqdr+ vhsg A?C cdmnshmf sgd dudms sg]s sgd ]cudqr]qx
rtbbddcr hm cnhmf rn+ sgd sq]mrbqhos ntsots ax sgd rhltk]snq hr hmchrshmfthrg]akd
eqnl sg]s bnlotsdc hm sgd qd]k vnqkc-

Vd sgdm oqnbddc sn rgnv sg]s sgd oqna]ahkhsx sg]s sgd A?C dudms g]oodmr
hm mdfkhfhakd vgdm λ ; ‖} knf1%

λ
m (()0- Enq sghr+ vd ’qrs rgnv sg]s sgd oqna]ahk,

hsx ne sgd ]cudqr]qx rtbbdrretkkx nodmhmf ]kk 1λ knbjanwdr enq nmd vhqd hr ]s lnrs
n ; %0

1 (
� − ��

$1�\0(�� - ?r hmsthshnm+ sgd ]cudqr]qx b]m cn mn adssdq vgdm ftdrrhmf
o]rrvnqcr sg]m itrs ftdrrhmf vg]sdudq o]rrvnqc hr hm sgd l]inqhsx ]lnmf sgd
qdl]hmhmf knbjanwdr- Enq λ ne sgd ftdrrdr sghr fhudr sgdl ] 4/$ bg]mbd ne rtb,
bdrr+ oqnctbhmf sgd % 0

1 (
� sdql- Sgd rdbnmc sdql enkknvr eqnl ] rhlhk]q ats lnqd

hmunkudc b]kbtk]shnm- Enkknvhmf ntq cdqhu]shnm ne n+ vd trd ] Bgdqmn� antmc sn
rgnv sg]s sgd nudq]kk oqna]ahkhsx hr mdfkhfhakd hm m- Vd sgdm bnmbktcd sg]s vgdm
m hr k]qfd+ h-d- L%�(+ sgd oqnsnbnk hr rdbtqd-

z Rdlcdp. Ids γ 6: ∪• knf1�
λ
k (%)0- Fhudm hmotsr S�lfπ+πlfπ0(|f′=k[+ sgd rdmcdq rdm r]lokdr

] eqdrg nfb- Enq d]bg f � Um[+ cn sgd enkknvhmf6
0- O]lokd ] q]mcnl odqlts]shnm #f 6 U1γ[ & U1γ[-
1- O]lokd 1γ tmhptd hcr Sfbfπi|i′=1γ[-
2- Enq d]bg i � U1γ[+

} He #f�i( → γ+ hmunjd AInbianv
� nm ]qftldmsr �bpdTsdπ rdmπ pdbπ nfbπ fbfπ$f$i(π .π 0( ]mc nas]hm

G
$f$i(
fπ+ hm qdstqm-

} Dkrd+ hmunjd AInbianv
� nm ]qftldmsr �bpdTsdπ rdmπ pdbπ nfbπ fbfπ$f$i(π 0π 0( ]mc fds G

$f$i(
fπ0

hm qdstqm-
3- =nlotsd Afπ+ 6: lfπ+ ≤

�γ
i20G

i
fπ+-

4- =nlotsd Afπ0 6: lfπ0 ≤
�1γ

i2γ)0G
i
fπ0-

5- Odmc S�Afπ+πAfπ0(|f′=k[ sn sgd qdbdhudq pdb-
z Odadeudp Fhudm ] rds ne hmots ahsr SPf|f′=k[ ]mc tonm qdbdhuhmf

S
⊕
nfbπ fbfπ$f$i(π rdmπ pdb

(
|i′=1γ[πf′=k[ eqnl sgd AInbianv

� etmbshnm]khshdr ]mc S�Afπ+πAfπ0(|f′=k[

eqnl sgd rdmcdq+ sgd qdbdhudq oqnbddcr ]r enkknvr enq d]bg f � Um[6

0- Enq d]bg i � U1γ[+ hmunjd AInbianv
� nm ]qftldmsr �nodmπ rdmπ nfbπ fbfπ$f$i(π Pf( sn qdbdhud

dhsgdq G
$f$i(
fπ,f

nq aTc ftdrr+ hm vghbg b]rd rds G
$f$i(
fπ,f

: .-

1- =nlotsd lfπ,f : Afπ,f ≤
�1γ

i20G
$f$i(
fπ,f

-

Age� 3� Oqnsnbnk enq kd]jx a]sbg NS
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5 Pnatrs ETpakhmf

Hm sghr rdbshnm+ vd enql]khyd sgd mnshnm ne qnatrs f]qakhmf enq ] bk]rr ne ]clhrrhakd
etmbshnmr- Vd sgdm oqdrdms ] qnatrs f]qakhmf rbgdld enq ] rta,bk]rr ne rtbg
etmbshnmr+ vhsg etkkx ]c]oshud+ hmenql]shnm,sgdnqdshb rdbtqhsx-

5-. Cdzmhshnmr

Hm ] qnatrs f]qakhmf rbgdld+ vd v]ms sn b]ostqd sgd qdpthqdldms sg]s dudm he sgd
qdbdhudq nas]hmr ansg k]adkr enq rnld ne sgd hmots vhqdr+ hs rgntkc nmkx ad ]akd
sn kd]qm dw]bskx nmd ntsots- Gnvdudq+ sghr onrdr sgd enkknvhmf bnmtmcqtl9 nm
sgd nmd g]mc+ vd ]qd ]kknvhmf sgd qdbdhudq sn nas]hm k]adkr enq ltkshokd hmotsr-
Nm sgd nsgdq g]mc+ vd cn mns v]ms hs sn kd]qm lnqd sg]m nmd ntsots- Gnv cn
vd qdbnmbhkd sgdrd qdpthqdldmsr=

Vghkd ]bghduhmf ] qdbnmbhkh]shnm rddlr hlonrrhakd enq fdmdq]k etmbshnmr+ vd
b]m gnod sn cn rn enq etmbshnmr vgdqd sgd hmotsr g]ud rnld kdudk ne qdctmcUmbx-
Hm nsgdq vnqcr+ he nmkx ] rtards ne sgd hmots ahsr ]qd rtffbhdms sn cdsdqlhmd sgd
ntsots ne sgd etmbshnm+ vd b]m gnod sn bnmrsqtbs ] f]qakhmf rbgdld vgdqd dudm
he sgd qdbdhudq kd]qmr ltkshokd k]adkr enq sgd qdl]hmhmf ahsr+ hs vhkk nmkx kd]qm ]s
lnrs nmd tmhptdkx cd’mdc ntsots-

Vd mnv fhud ] enql]k cd’mhshnm ne rtbg ] bk]rr ne etmbshnmr-

Cdzmhshnm . �Etmbshnm BkWrr Amελ(- Amελ bnmsUhmr Ukk etmbshnmr b 9
\/ε 0|m ) \/ε 0|∈ → \≈| rtbg sgUs enq Umx rds O ∪ Zm[ ne rhyd %m } #( Umc
Umx rds ne ahsr \vg|g′I ) sgdqd dwhrsr Us lnrs nmd –uUkhc“ \vg|g′/ rtbg sgUs
b%v0ε , , , εvm( ⊂; ≈-
Etqsgdq) sgdqd hr Um Um UrrnbhUsdc etmbshnm CvoTmc 9 \/ε 0|$m\λ( ) \/ε 0|m

rtbg sgUs enq dudqx \vg|g′I 5

.- Ge -\vg|g′/) rtbg sgUs b%v0ε , , , εvm( ⊂; ≈) sgdm CvoTmc%\vg|g′I( ;
%v0ε , , , εvm(-

1- Ckrd) b %CvoTmc%\vg|g′I(( ; ≈-

?s ] ghfg kdudk+ sgd ]anud cd’mhshnm hlokhdr sg]s hs hr onrrhakd sn cdsdqlhmd
sgd tmhptd ntsots ]rrnbh]sdc vhsg ]mx %m} #( ahsr ne hmots-

Mdws+ vd enql]khyd sgd mnshnm ne qnatrs fUqakhmf enq sghr bk]rr ne etmbshnmr- Hm
]cchshnm sn sgd qnatrsmdrr oqnodqsx chrbtrrdc ]anud+ vd ]krn v]ms sghr f]qakhmf
rbgdld sn ad –etkkx ]c]oshud“- Sg]s hr+ tonm qdbdhuhmf sgd f]qakdc bhqbths+ sgd
]cudqr]qx rgntkc ad ]kknvdc sn bgnnrd hsr hmots ahs,ax,ahs+ cdodmchmf nm sgd
k]adkr qdbdhudc sgtr e]q- Vd mnsd sg]s sghr hr rsqnmfdq sg]m sgd rs]mc]qc mnshnm
ne ]c]oshuhsx enq f]qakdc bhqbthsr Z6+7+12[+ vgdqd sgd ]cudqr]qx ltrs rodbhex hsr
dmshqd hmots hm nmd fn+ ]esdq qdbdhuhmf sgd f]qakdc bhqbths-

Lnqdnudq+ ]r chrbtrrdc oqduhntrkx+ vd ]kknv sgd ]cudqr]qx sn qdbdhud ansg
k]adkr enq rnld ne sgd hmots vhqdr- Gnvdudq+ hm b]rd hs ok]mr sn nas]hm sgd rdbnmc
k]adk enq ]mx hmcdw+ hs ltrs rodbhex sg]s ]s sgd shld ne l]jhmf sgd ’qrs ptdqx
enq sg]s hmcdw- Sghr v]x+ nmbd sgd ]cudqr]qx g]r qdbdhudc ]s kd]rs nmd k]adk enq
d]bg hmots onrhshnm+ sgd rhltk]snq b]m cdsdqlhmd sgd ntsots a]rdc nm sgd nmdr
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enq vghbg sgd ]cudqr]qx hr ft]q]msddc sn mns l]jd ] rdbnmc ptdqx ]mc rhltk]sd
]bbnqchmfkx- Sgdqdenqd+ vd lncdk ntq rhltk]snq enq qnatrs f]qakhmf sn drrdmsh]kkx
bnmrhrs ne sgqdd ]kfnqhsglr %RglEtmbεRglHmεRglHmITrs(+ vgdqd RglEtmb rhltk]sdr
sgd f]qakdc bhqbths trhmf nmkx –otakhb,hmenql]shnm“ ]ants sgd bhqbths %d-f-+ sgd
rhyd ne sgd bhqbths(- RglHm ]mc RglHmITrs ]qd trdc enq rhltk]shmf sgd hmots vhqd
k]adkr+ vgdqd RglHmITrs hr trdc rodbh’b]kkx nmbd sgd ]cudqr]qx g]r nas]hmdc ]s
kd]rs nmd k]adk enq d]bg hmots vhqd-

Vd mnv oqdrdms ] cd’mhshnm ne qnatrs f]qakhmf-

Cdzmhshnm 1 �Pnatrs FWpakhmf( ? qnatrs fUqakhmf rbgdld enq etmbshnmr b ⊥
Amελ bnmrhrsr ne U stokd ne OOS Ukfnqhsglr %PnaFTpakdεPnaFTpakdHmoεPnaCuTk(
rtbg sgUs5

z % fflb ε rs( ∈ PnaFTpakd%0"ε b(5 Sghr hr U OOS Ukfnqhsgl sgUs sUjdr Ur hmots sgd
rdbtqhsx oUqUldsdq 0" Umc U etmbshnm b ⊥ Amελ Umc ntsotsr U fUqakhmf fflb Umc
rnld oqhuUsd rsUsd hmenqlUshnm rs-

z kTagεpO ∈ PnaFTpakdHmo%rsε gεvg(5 Sghr hr U OOS Ukfnqhsgl sgUs sUjdr Ur hmots
sgd rsUsd hmenqlUshnm rs) Um hmcdw g ⊥ Zm[ Umc Um hmots ahs vg) Umc ntsotsr sgd
bnqqdronmchmf hmots kUadk kTagεpO -

z x ; PnaCuTk% fflb ε \kTagεpO|g′Vm[(5 Fhudm U fUqakhmf fflb Umc U rds ne kUadkr
\kTagεpO|g′Vm[ hs ntsotsr U uUktd x ⊥ \/ε 0|j-

Bnppdbsmdrr- Enq dudqx � ⊥ F) b ⊥ Amελ ) Umc enq dUbg w ⊥ \/ε 0|m) hs gnkcr
sgUs5 OqZPnaCuTk% fflb ε \kTagεpO|g′Vm[( ; b%w([ ; 0ε vgdqd % fflb ε rs( ∈ PnaFTpakd%0"ε b(
Umc ∃g ⊥ Zm[ε kTagεpO ∈ PnaFTpakdHmo%rsε gεvg(-

#)Pnatrs :cWoshud Rdbtphsx- Sgdqd dwhrsr U OOS rhltkUsnq Rgl ;
%RglEtmbεRglHmεRglHmITrs( rtbg sgUs) enq Umx mnm,tmhenql OOS UcudqrUqx ≤
sgdqd dwhrsr U mdfkhfhakd etmbshnm p rtbg sgUs5

{OqZCvoPna�co∗εCAεRel%0
"ε /( ; 0[} OqZCvoPna�co∗εCAεRel%0

"ε 0( ; 0[{ ∀ p%�(

vgdqd sgd dwodqhldms CvoPna�co∗εCAεRel hr cd”mdc hm Ehf- 3

5-1 Bnmrsptbshnm

Hm sghr rdbshnm+ vd oqdrdms ]m hmenql]shnm,sgdnqdshb]kkx rdbtqd bnmrsqtbshnm ne
qnatrs f]qakhmf enq etmbshnmr ne sgd enql b ; %Lεtε y( ⊥ Amελ + vgdqd L ⊥
\/ε 0|j·m+ t ⊥ \/ε 0|j ]qd otakhb ]mc y ⊥ \/ε 0|j hr oqhu]sd+ rtbg sg]s nm ]mx

hmots w ⊥ \/ε 0|m+ b%w( ;
⊕
y he t ; Lw

y∀ !∈} \/ε 0|j nsgdqvhrd
-

Vd trd Amελ
kemdTp sn cdmnsd sghr rtabk]rr ne Amελ - Vghkd ]kk hmuUkhc hmotsr ltrs

sn kd]c sn ] ≈ ntsots hm ]mx b ⊥ Amελ + etmbshnmr hm Amελ
kemdTp hmrsd]c ntsots ]

q]mcnl y∀- Vd mnsd sg]s cdodmchmf nm sgd bnmsdws+ sghr l]x mns ad ] oqnakdl
%]mc sgd ]anud etmbshnm b]m rshkk ad ]clhrrhakd(+ he sgd qdbdhudq b]m chrshmfthrg
] uUkhc ntsots y eqnl ]m hmuUkhc q]mcnl y∀ onsdmsh]kkx trhmf rnld –]cchshnm]k



031 G- Dkcqhcfd ds ]k-

Dwodqhldms CvoPna�co∈πFAπRhl

0- Sgd ]cudqr]qx rodbhzdr ] etmbshnm d � Akπλ ]mc nas]hmr fid + vgdqd fid hr bqd]sdc ]r enkknvr6
z He P : .6 � fid π rs( ⊕ PnaFTpakd�0�π d(

z He P : 06 � fid π rs( ⊕ RhlEtmb�0�π 0{b{( �Gdqd+ vd hlokhbhskx ]rrtld sg]s sghr rhltk]snq b]m
fds ]mx otakhb hmenql]shnm ]ants d + mns itrs hsr rhyd-(

1- Hmhsh]khyd M0 : M1 : " ]mc bntmsdp : .- Enq d]bg i � Um ) �[+ sgd ]cudqr]qx ∧ rodbhzdr ]
stokd �fi π sfi π bgnhbdf(+ vgdqd bgnhbdf � Srhmfkdπ ansg|-
z He bgnhbdf : rhmfkd ]mc �fπ −( .� M0+ toc]sd M0 : M0 ∅ S�fπ sfi (|- Dkrd he bgnhbdf : ansg+

f .� M0 ∅M1 ]mc bntmsdp / �+ toc]sd M1 : M1 ∅ Sf| ]mc rds bntmsdp : bntmsdp)0- Hm ansg
b]rdr cn sgd enkknvhmf6
} He P : .+ ntsots kTafi πnfi

⊕ PnaFTpakdGmo�rsπ fi π sfi (-

} He P : 0 ]mc {M0 ∅ M1{ / m+ ntsots kTafi πnfi
⊕ RhlGm�rsπ fi π sfi (-

} He P : 0 ]mc {M0 ∅ M1{ : m+
ntsots kTafi πnfi

⊕ RhlGmITrs�rsπ fi π sfi πMπ nts(+ vgdqd M ← Um[ hr sgd rds ne hmchbdr

f � Um[ rtbg sg]s �fπ −( � M0 ]mc nts : d�ddvoTmc�Ssf|f′A((-
z Dkrd he bgnhbdf : ansg+ f .� M0 ]mc f � M1+ cn sgd enkknvhmf-
} He P : .+ ntsots kTafi πnfi

⊕ PnaFTpakdGmo�rsπ fi π sfi (-

} He P : 0+ ntsots kTafi πnfi
⊕ RhlGm�rsπ fi π sfi (-

Ehm]kkx+ sgd ]cudqr]qx ntsotsr ] ahs P�+ vghbg hr sgd ntsots ne sgd dwodqhldms-

Age� 4� λ,qnatrs ]c]oshuhsx dwodqhldms

hmenql]shnm-“ Hm ntq NSO bnmrsqtbshnm+ sgd u]ktd y vhkk bnqqdronmc sn k]adkr ne
sgd f]qakdc bhqbths sg]s f]qakdr sgd ]bst]k etmbshnm enq vghbg vd bnlotsd sgd
NSO- Vghkd sgdrd k]adkr ]qd ]krn q]mcnl udbsnqr hm \/ε 0|j+ sgd qdbdhudq fdsr
–]cchshnm]k hmenql]shnm“ hm sgd enql ne sgd f]qakdc bhqbths vgdqd y hr trdc ]r ]m
hmots vhqd k]adk- Hm b]rd sgd ntsots ne sgd ]anud etmbshnm hr ] q]mcnl tmqdk]sdc
u]ktd hmrsd]c ne ] u]khc k]adk+ vghkd du]kt]shmf+ sgd qdbdhudq vhkk ad ]akd sn cdsdbs
sghr ]mc cdl]qb]sd sghr ntsots ]r drrdmsh]kkx dpthu]kdms sn ≈-

FWpakhmf Rbgdld-Vd mnv oqdrdms ] bnmrsqtbshnm ne qnatrs f]qakhmf rbgdld enq
sgd ]anud bk]rr ne etmbshnmr- ?r chrbtrrdc oqduhntrkx+ sghr hr ]c]osdc eqnl sgd
mnm,hmsdq]bshud ltksh,oUqsx bnlots]shnm %MHLOB( oqnsnbnk enq rtbg etmbshnmr
oqnonrdc ax Admg]lntc] ds ]k- Z8[-

z PnaFTpakd%0"ε b(9
0- R]lokd ] q]mcnl r !∈} \/ε 0|j·j-
1- Enq d]bg g ⊥ Zm[+ r]lokd ] q]mcnl pg ⊥ \/ε 0|j-
2- Rds rs ; rε \p�|g′Vm[-
3- Ntsots f]qakhmf fflb ; y� r − t�

�
g′Vm[ pg-

z PnaFTpakdHmo%rsε Fε \vg|g′Vm[SA(9
0- O]qrd rs ; rε \p�|g′Vm[-
1- Enq d]bg g ⊥ Zm[+ bnlotsd r∀

g ; r−L−εg+ vgdqdL−εg cdmnsdr sgd g,sg bnktlm
ne L

2- Enq d]bg g ⊥ F+ bnlotsd ]mc ntsots kTagε/ ; pg ]mc kTagε0 ; pg � r∀
g-

3- Enq d]bg g ⊥ Zm[ S F+ ntsots kTagεpO ; pg � r∀
g − vg-

z PnaCuTk% fflb ε \kTagεpO|g′Vm[(9 Bnlotsd ]mc ntsots fflb �
�

g′Vm[ kTagεpO -
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Vd oqnud sgd enkknvhmf sgdnqdl hm sgd etkk,udqrhnm ne ntq o]odq-

Sgdnpdl 3 Sgdqd dwhrsr Um hmenqlUshnm,sgdnqdshbUkkx rdbtqd qnatrs UcUoshud
fUqakhmf rbgdld enq dUbg dudqx etmbshnm b ⊥ Amελ

kemdTp-

6 Mmd)Rhld OpnfpTl

Hm sghr rdbshnm vd trd sgd snnkr athks hm oqduhntr rdbshnmr sn bnmrsqtbs ] nmd,shld
oqnfq]l- Hm ]cchshnm sn kd]jx a]sbg,NS ]mc qnatrs f]qakhmf enq Amελ

kemdTp+ vd l]jd
trd ne ] rs]mc]qc ]c]oshud+ oqnidbshud f]qakdc bhqbths ]mc khmd]q dqqnq,bnqqdbshmf
bncdr nudq ˜1-

Vd hmrs]msh]sd ntq nmd,shld oqnfq]l bnmrsqtbshnm trhmf ] Zmε jε #)0[1,ahm]qx
khmd]q dqqnq,bnqqdbshmf bncd+ vgdqd j hr sgd ldrr]fd kdmfsg+ m hr sgd bncd,vnqc
kdmfsg+ ]mc #)0 hr sgd chrs]mbd- Vd fhud ] enql]k cdrbqhoshnm ne sghr bnmrsqtbshnm
hm sgd ALS

$mελ(,gxaqhc lncdk- Vghkd ]m gnmdrs qdbdhudq cndr mns trd sgd –kd]jx“
]rodbs ne ntq kd]jx a]sbg,NS sn qdbdhud ansg %kTa∀

iε/ε kTa
∀
iε0( enq ]mx hmcdw i+ ]

l]khbhntr qdbdhudq b]m bdqs]hmkx sqx sn dwoknhs hs- Gnvdudq+ rhmbd sgd mtladq ne
–cntakd,k]adkr“ sg]s sgdx b]m nas]hm hr b]oodc ]s # %]mc ntq qnatrs f]qakhmf hr
rdbtqd ]r knmf ]r cntakd,k]adkr enq ]s lnrs # hmots vhqdr ]qd qdud]kdc(+ sgdx vhkk
mdudq qdbdhud dmntfg sn rtbbdrretkkx nas]hm ansg k]adkr enq ]mx hmots vhqd ne sgd
]c]oshud f]qakdc bhqbths- ?r ] qdrtks+ dudm ] l]khbhntr qdbdhudq vhkk nmkx ad ]akd
sn kd]qm sgd ntsots enq ] rhmfkd hmots-

Opnsnbnk- Vd fhud ] enql]k cdrbqhoshnm ne sgd NSO oqnsnbnk hm Ehf- 5+ hm
sgd ALS

$mελ(,gxaqhc lncdk+ trhmf Zmε jε # ) 0[,ahm]qx khmd]q dqqnq,bnqqdbshmf bncdr+
]m ]c]oshud oqnidbshud f]qakdc bhqbths %�cTFTpakdAisε�cTFTpakdHmoε�cTCuTkAis(
]mc ] qnatrs etmbshnm f]qakhmf rbgdld %PnaFTpakdεPnaFTpakdHmoεPnaCuTk( enq
Amελ
kemdTp-
Mnsd sg]s enq ]kk g ⊥ Zj[ ]mc P ⊥ \/ε 0|+ sgd etmbshnm CgεS adknmfr sn sgd

Amελ
kemdTp bk]rr ne etmbshnmr cdrbqhadc hm Rdbs- 5-1- Hs hr d]rx sn hcdmshex vgdm sgd

ntsots hr ≈+ ]r sgd ntsots ne d]bg etmbshnm hr ]m hmots vhqd k]adk enq ] f]qakdc
bhqbths- Sgd trd ne ]m dqqnq,bnqqdbshmf bncd fq]msr sgd oqnodqshdr qdpthqdc ax
Amελ
kemdTp- Ax sgd cd’mhshnm ne lhmhltl chrs]mbd+ ]mx rds ne %m} #( ’wdc ahsr vhkk

cd’md nmkx ] rhmfkd u]khc bncdvnqc+ ]mc sgd CvoTmc etmbshnm hr rhlokx ] knnjto
enq sgd bncdvnqc tmhptdkx cd’mdc ax sgnrd ahsr- Ehm]kkx+ d]bg CgεS bkd]qkx lddsr
sgd khmd]q bnmrsqtbshnm qdpthqdldms ne Amελ

kemdTp- Vd oqnud sgd enkknvhmf sgdnqdl hm
sgd etkk,udqrhnm ne ntq o]odq-

Sgdnpdl 4 ?rrtlhmf sgd dwhrsdmbd ne nmd,vUx etmbshnmr) sgdqd dwhrsr U mnm,
hmsdqUbshud oqnsnbnk enq rdbtqdkx qdUkhyhmf ALSO

e UfUhmrs U rdlh,gnmdrs rdmcdq Umc
lUkhbhntr qdbdhudq hm sgd ALS

$mελ(,gxaqhc lncdk-

7 Bnmbpdsd 8mTkxrhr

Hm sghr rdbshnm+ vd oqdrdms ] bnmbqdsd ]m]kxrhr sn hmudrshf]sd sgd rths]ahkhsx ne ntq
rbgdldr enq qd]k,vnqkc ]ookhb]shnmr- Hm Rdbs- 7-0+ vd drshl]sd sgd mtladq ne knbj,
anwdr qdpthqdc enq ch�dqdms hmots kdmfsgr- Hm Rdbs- 7-1+ vd chrbtrr gnv knbjanwdr
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z Rdlcdp. Fhudm ]m hmots d + sgd rdmcdq rdm oqnbddcr ]r enkknvr6
0- Dwoqdrr d ]r ] bhqbths A+ sgdm bnlotsd � fiAπ SkTafπ,|f′=j[π,′S+π0|( ⊕ �cTFTpakdAis�0�πA(-
1- Hmrs]msh]sd ] khmd]q dqqnq,bnqqdbshmf bncd vhsg kdmfsg m+ q]mj j+ lhmhltl chrs]mbd �)0

]mc fdmdq]shmf l]sqhw E-
2- Enq d]bg f � Uj[+ ]mc d]bg P � S.π 0|+ bnlotsd ] l]sqhw Ifπ, ]mc udbsnq tfπ, rtbg

sg]s tfπ, : Ifπ, − x he ]mc nmkx he x hr ] u]khc bncdvnqc fdmdq]sdc trhmf E ]mc hsr

bnqqdronmchmf vnqc g]r ahs P ]s onrhshnm f+ h-d- tfπ, : Ifπ, − x ⊂⇐ ⇒v � S.π 0|jπ xS :

vS − F ∃ vf : P- Sgdm+ cdzmd sgd enkknvhmf etmbshnm6

Cfπ,�x( :

)
kTafπ, he tfπ, : Ifπ, − x

y� �⊕• S.π 0|j nsgdqvhrd

Ldws+ bnlotsd � fiCfπ,π SpnatrsITafπ,iπ,�|i′=k[π,�′S+π0|( ⊕ PnaFTpakd�0�πCfπ,(-

3- Cdzmd
••••••&
pnatrsITaiπ,� 6: SpnatrsITafπ,

iπ,�|f′=j[π,′S+π0| enq ]kk i � Um[π P� � S.π 0|-
4- O]lokd ] eqdrg nfb ]mc fb ]mc hmunjd ALS

$kπλ( nm ]qftldmsr �hmhsπ nfbπ fbπ rdmcπ pdbπ

S�••••••&pnatrsITaiπ+π
••••••&
pnatrsITaiπ0(|i′=k[π,�′S+π0|(

5- Odmc � fiAπ S fiCfπ,|f′=j[π,′S+π0|( sn sgd qdbdhudq pdb-

z Odadeudp. Fhudm ]m hmots v ]mc tonm qdbdhuhmf �nfbπ fbπ rdmπ pdb( eqnl ALS
$kπλ( ]mc

� fiAπ S fiCfπ,|f′=j[π,′S+π0|( eqnl sgd rdmcdq+ sgd qdbdhudq oqnbddcr ]r enkknvr6

0- =nlotsd x 6: vS − E-
1- Enq d]bg i � Um[+ hmunjd ALS

$kπλ( nm ]qftldmsr �nodmπ nfbπ fbπ rdmπ pdbπ iπ xUi[( ]mc fds
••••••&
pnatrsITaiπx=i[ : SpnatrsITafπ,

iπx=i[|f′=j[π,′S+π0| hm qdstqm-

2- Enq d]bg f � Uj[+ bnlotsd kTafπnf : PnaCuTk� fiCfπ�=f[π pnatrsITa
fπ�=f[
iπx=i[|i′=k[(-

3- =nlotsd ]mc ntsots y ⊕ �cTCuTkAis� fiAπ SkTafπ�=f[|f′=j[(-

Age� 5� NSO oqnsnbnk

b]m ad hmrs]msh]sdc trhmf bnllnchsx g]qcv]qd ]mc sgd ]rrnbh]sdc bnrsr ]mc
’m]kkx hm Rdbs- 7-2+ vd chrbtrr rnld onsdmsh]k ]ookhb]shnmr ne ntq bnmrsqtbshnm-

6-. Mtladp ne Jnbianwdr

Vd trd knbjanwdr sn hlokdldms sgd kd]jx a]sbg,NS etmbshnm]khsx ]mc sgd hmots
sn sghr etmbshnm]khsx hr ]m dmbnchmf ne sgd –qd]k“ hmots ne sgd qdbdhudq- Enq dmbnc,
hmf+ vd qdpthqd khmd]q ahm]qx DBB vhsg ] bnmrs]ms q]sd- Lnqd nesdm sg]m mns+
’mchmf noshl]k ahm]qx DBB enq rodbh’b hmots kdmfsgr j sxohb]kkx qdpthqdr hsdq,
]shmf nudq ]kk onrrhakd ]kog]adsr hm sgd cnl]hm- Hm ntq b]rd+ sgd oqnakdl ne
bgnnrhmf noshl]k bncdr+ hr l]cd vnqrd ax sgd e]bs sg]s vd cnm”s mdbdrr]q,
hkx qdpthqd bncdr vhsg noshl]k chrs]mbd # nq sgd rl]kkdrs bncdvnqc kdmfsg m-
Hmrsd]c+ vd v]ms ] bncd sg]s fhudr sgd rl]kkdrs u]ktd ne 1mλ+ vghkd dmrtqhmf sg]s{

b�!λn�)(

$γ,n(!λn

(mn
/ 0

1/�ε( + vgdqd n ; %0
1 (

� − ��
$1�\0(�� ]mc γ ; #.m %Rdd Rdbs- 4-1 enq

cds]hkr(- Sn rhlokhex sghr oqnakdl ]mc sn fds ]m drshl]sd ne gnv l]mx knbjanwdr
]qd qdpthqdc+ vd ohbj ] o]qshbtk]q ahm]qx DBB vhsg bnmrs]ms q]sd ]mc ’mc u]ktdr
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ne m+ # ]mc λ sg]s fhud sgd rl]kkdrs u]ktd ne 1mλ vhsghmf sghr dmbnchmf rbgdld-
Hm o]qshbtk]q+ vd trd Itrsdrdm bncdr Z24[-

FTakd 0� Knbjanwdr qdpthqdc enq u]qhntr hmots kdmfsgr vhsg rs]shrshb]k rdbtqhsx o]q]l,
dsdq � � 4/

Hmots Bncdvnqc &m�" f�"k" λ( γ Sns]k KA KA.Ahs

Kdmfsg &f( Kdmfsg &m( &1mγ( &1mγ,f(

081 385 &32) 21) 5) 01( 6 6113 26-514

145 641 &36) 21) 7) 05( 6 0/417 30-014

45/ 02/1 &82) 7/) 6) 03( 6 07117 21-44

4/// 0307/ &6/8) 4//) 0/) 3//( 3 00233/ 11-577

2///// 62461/ &13413) 1////) 04) 02/7/( 3 477465/ 08-5081

Dmbnchmf vhsg Itrsdrdm Bncdr- Itrsdrdm bncdr ]qd cdqhudc ]r sgd bncd bnm,
b]sdm]shnm ne ] Pddc,Rnknlnm bncd ]mc sgd Vnydmbq]es dmrdlakd- Sgd dmbnchmf
]kfnqhsgl vnqjr ]r enkknvr z sgd fhudm ahm]qx hmots rsqhmf ne kdmfsg j hr chuhcdc
hmsn j∀ aknbjr ne kdmfsg k d]bg- Sghr mdv udbsnq ne kdmfsg j∀ hr dmbncdc trhmf sgd
Pddc Rnknlnm bncd %m∀ε j∀εm∀ } j∀ ) 0( nudq ’dkc FC %1k(- Ehm]kkx+ sgd qdrtkshmf
m∀ aknbjr ne kdmfsg k d]bg ]qd dmbncdc trhmf Vnydmbq]es dmrdlakd- Vd trd ]
o]qshbtk]q Vnydmbq]es dmrdlakd Z30[+ sg]s xhdkcr ] ’m]k bncdvnqc ne kdmfsg 1km∀-
Sgd lhmhltl chrs]mbd # ne sgd qdrtkshmf bncd hr

)
g′Vf[ g −

∑1k
g

(
+ vgdqd f hr sgd

rl]kkdrs hmsdfdq rtbg sg]s
)

g′Vf[

∑1k
g

(
∀ m∀ } j∀ ) 0-

DrshlWshmf sgdNoshlWk mn- ne Jnbianwdr- Rhmbd+ m∀ gdqd b]m onsdmsh]kkx s]jd
]mx u]ktd/ 1k %]mck ⊥ Z0ε j[(+ ] aqtsdenqbd ]ooqn]bg sn ’mc noshl]k u]ktdr dudm
vhsghm Itrsdrdm bncd vhkk qdrtks hm ]m dwonmdmsh]k rd]qbg- Sn qdctbd sgd rd]qbg
ro]bd+ vd nardqud sg]s enq ]mx fhudm hmots kdmfsg j ]mc chrs]mbd #+ hs rtffbdr sn
nmkx knnj ]s sgd rl]kkdrs ]clhrrhakd u]ktd ne m∀- Fqd]sdq u]ktdr ne m∀ enq sgd r]ld
j ]mc # xhdkc vnqrd rdbtqhsx ]mc k]qfdq u]ktdr ne 1mλ- Vd trd sghr nardqu]shnm sn
cdoknx sgd enkknvhmf rsq]sdfx z enq ]mx hmots kdmfsg j+ hsdq]sd nudq ]kk onrrhakd
u]ktdr ne k ⊥ Z0ε j[+ bnlotsd ]kk bnqqdronmchmf ]clhrrhakd u]ktdr ne fε # ]mc rds
m∀ ; j∀)

{)
g′Vf[

∑1k
g

((
}0 %sghr rhfmh’b]mskx qdctbdr onsdmsh]k cnl]hm enq m∀(- Enq

d]bg rtbg bnlahm]shnm ne %kεm∀ε #(+ vd b]kbtk]sd rdbtqhsx enq qd]rnm]akd u]ktdr ne λ
]mc ’mc sgd bnlahm]shnm ne %m∀ε j∀εkε #ε λ( sg]s qdrtksr hm sgd edvdrs sns]k mtladq
ne knbjanwdr+ vghkd dmrtqhmf sg]s sgd rdbtqhsx hr ]s kd]rs 1\4/-

Vd qdonqs sgd mtladq ne knbjanwdr qdpthqdc enq rnld hmots kdmfsgr hm S]akd 0-
?r dwodbsdc+ sgd mtladq ne knbjanwdr odq hmots vhqd cdbqd]rdr ]r sgd mtladq ne
hmotsr hmbqd]rd- Ax qdok]bhmf Vnydmbq]es dmrdlakd vhsg ABG bncdr Z01[+ vd b]m
gnod sn fds rl]kk hloqnudldmsr enq k]qfdq hmots kdmfsgr: gnvdudq+ enq rl]kkdq
hmotsr+ ABG bncdr ]qd tmkhjdkx sn gdko- Nudq]kk+ ctd sn sgd k]bj ne dffbhdms ahm]qx
khmd]q DBB+ sgd mtladq ne qdpthqdc knbjanwdr ]qd tmkhjdkx sn ad rhfmh’b]mskx
adssdq sg]m sgd nmdr bnlotsdc trhmf Itrsdrdm bncdr- Ntq k]bnmhb NS,a]rdc
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bnmrsqtbshnm n�dqr rnld qdkhde hm sghr qdf]qc9 enq hmrs]mbd+ he sgd kdmfsg ne chfdrs
ntsots ax sgd qdbdhudq hr 145 ahsr+ vd qdpthqd 0/+417 sns]k knbjanwdr enq Umx hmots
kdmfsg-

6-1 HmrsWmshWshmf Jnbianwdr

Sn qd]khyd bntmsdq knbjanwdr eqnl sgd vhcdkx,]u]hk]akd cduhbd, ]mc bkntc,a]rdc
g]qcv]qd+ rnld hlokdldms]shnm bnmrhcdq]shnmr ]qhrd- Hm sghr rdbshnm+ vd oqnuhcd
aqhde a]bjfqntmc nm d]bg b]mchc]sd knbjanw ]mc sgd oq]bshb]k bnmrhcdq]shnmr
hmunkuhmf sgdhq trd-

Bkntc)AWrdc AWbito Rdpuhbdr- ?ookd”r Bkntc Jdx U]tks v]r hmsqnctbdc
hm 1/05 vgdm ?ookd ]ccdc etmbshnm]khsx sn dmbqxos ]mc rsnqd trdq,bnmsqnkkdc
dmbqxoshnm jdxr vhsghm g]qcv]qd rdbtqhsx lnctkdr %GRL( sn qdlnud ?ookd”r nvm
]ahkhsx sn ]bbdrr sgdl- D]bg hBkntc ]bbntms %qdfhrsdqdc dl]hk ]ccqdrr( g]r ]bbdrr
sn ] Bkntc Jdx U]tks qdbnqc+ vghbg bnqqdronmcr sn ] o]rrvnqc,oqnsdbsdc GRL
dmsqx vghbg ]kknvr to sn sdm ]ssdlosr4 uh] sgd Rdbtqd Pdlnsd O]rrvnqc Z3+4[
%RPO( oqnsnbnk- Mns]akx+ sghr qdpthqdr nmd dl]hk ]ccqdrr odq knbjanw+ ]r ?ookd
]kknb]sdr ] rhmfkd Bkntc Jdx U]tks dmsqx sn d]bg trdq ]bbntms-

Rhlhk]q sn ?ookd”r Bkntc Jdx U]tks+ Fnnfkd hmsqnctbdc GRL,a]rdc trdq,
bnmsqnkkdc dmbqxoshnm sn oqnsdbs a]bjtor dudm eqnl hmrhcdq sgqd]sr Z26[- Sgdhq
rxrsdl qdkhdr nm sgd Shs]m Z37[ GRL g]qcv]qd+ ]mc rhlhk]qkx hlokdldmsr ]
o]rrvnqc,a]rdc ]ssdlos,khlhsdc ]tsgdmshb]shnm rdquhbd vghbg b]m m]stq]kkx ad
uhdvdc ]r ] bntmsdq knbjanw- ?jhm sn ?ookd”r Bkntc Jdx U]tks+ Fnnfkd ]kknb]sdr
] rhmfkd a]bjto rdquhbd hmrs]mbd odq trdq ]bbntms+ ]mc rn d]bg knbjanw qdpthqdr
] qdfhrsdqdc Fnnfkd ]bbntms %dl]hk ]ccqdrr( sn ad cdoknxdc- Ansg hBkntc ]mc
Fnnfkd ]bbntmsr b]m ad ]bpthqdc enq eqdd+ ats ]bpthqhmf ltkshokd ]bbntmsr b]m
qdpthqd du]chmf ]msh,ro]l ld]rtqdr-

Rhfm]k+ sgd rdbtqd ldrr]fhmf ok]senql+ n�dqr trdqr ] a]bjto ldsgnc qdkxhmf
nm trdq,bnmsqnkkdc dmbqxoshnm hm]bbdrrhakd sn Rhfm]k”r rdqudqr- Sghr rdquhbd hr b]kkdc
Rdbtqd U]ktd Pdbnudqx+ nq RUP- RUP ]kknvr trdqr sn rds ] OHM+ ]mc fhudr sgdl sdm
]ssdlosr sn ]tsgdmshb]sd sn ]m Hmsdk RFW dmbk]ud sn qdsqhdud sgdhq a]bjto c]s]-
?r ] rdbtqd dmbk]ud+ RFW hsrdke hr b]o]akd ne qtmmhmf nmd,shld oqnfq]lr- Gnvdudq+
sn dmc trdqr nmkx ] a]rhb ?OH hr dwonrdc vghbg ]kknvr ]tsgdmshb]shnm ]ssdlosr
nudq ] rdbtqd bnmmdbshnm- P]sgdq sg]m dl]hk,a]rdc qdfhrsq]shnm+ Rhfm]k qdpthqdr
ognmd mtladqr+ rodbh’b]kkx sn qdbdhud ] bnm’ql]shnm RLR- Sgdqdenqd+ d]bg RUP
knbjanw qdpthqdr ] ognmd mtladq ]akd sn qdbdhud ]m RLR: rtbg mtladqr bnrs ˜/-4/
TRC.lnmsg d]bg ]s rb]kd vhsg ] rdquhbd khjd Svhkhn Z38[-

hNR Cduhbdr- ?ookd ]krn n�dqr sgd donmxlntr bntmsdq knbjanw ]r g]qcv]qd
vhsghm lncdqm hNR cduhbdr %rl]qsognmdr ]mc s]akdsr( ]u]hk]akd rhmbd E]kk 1/1/-
Sghr bnlonmdms dldqfdc vhsg sgd rdbnmc,fdmdq]shnm Rdbtqd Dmbk]ud Oqnbdr,
rnq Z2[ %RDO( ]mc v]r cdrhfmdc sn oqdudms enqdmrhb ]ss]bjr ]f]hmrs sgd o]rrbncd

4 Hm Rdbs- 1-3) vd chrbtrr fdmdqhb sdbgmhptdr sn bnmudqs ] ltkshokd,]ssdlos &d-f- 0/(
knbjanw hmsn ] rhmfkd,]ssdlos) hmbktchmf rhlokx –atqmhmf“ m } 0 ]ssdlosr ne d]bg
m,]ssdlos knbjanw adenqd sq]mrlhsshmf sgdhq knb]shnmr sn sgd qdbdhudq-
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]ssdlos bntmsdq vghbg lncdq]sdr ]bbdrr sn ] cduhbd ]mc hsr ’kdrxrsdl- ?ksgntfg
sgdqd ]qd edv nffbh]k cnbtldmsr+ hmhsh]k dwoknq]shnm rddlr sn hlokx sg]s hNR
cduhbdr ]qd ]akd sn rtoonqs to sn 0/13 bntmsdq knbjanw hmrs]mbdr rhltks]mdntrkx-
Rhmbd bntmsdq knbjanwdr ]qd hmsdmcdc enq trd ax hNR hsrdke+ sghqc,o]qsx cdudkno,
dqr ltrs hmsdq]bs vhsg sgdl chqdbskx nm i]hkaqnjdm cduhbdr- Ehm]kkx+ ] mnsd nm
lnmds]qx bnrsr9 btqqdmskx+ hO]c ]hq 3sg fdmdq]shnm b]m ad otqbg]rdc enq ]ants
˜2//- Sgtr+ sgd ]udq]fd bnrs ne d]bg knbjanw b]m ad drshl]sdc sn ad ]ants ˜/,2/
TRC-

6-2 :ookhbWshnmr

Fhudm sgd bnrs ne d]bg knbjanw ]mc sgd mns]akd dwo]mrhnm adsvddm hmots kdmfsg
]mc sns]k knbjanwdr ]r rddm hm S]akd 0+ ]s oqdrdms sgd qd]k,vnqkc ]ookhb]ahk,
hsx ne ntq bnmrsqtbshnmr hr rnldvg]s khlhsdc- Gnvdudq+ bnlodkkhmf ]ookhb]shnmr
hmunkuhmf rl]kk hmots kdmfsgr ]qd vhsghm qd]bg9 Ahsbnhm ]ccqdrrdr ]qd 05/,ahs
g]rgdr+ vghbg bntkc ad hmots hmsn ] cdkdf]sdc rhfm]stqd nmd,shld oqnfq]l- Cnvm,
r]lokdc ahnldsqhb ld]rtqdldmsr bntkc ad hmots sn etyyx l]sbghmf ]kfnqhsglr+
nq o]rrvnqcr hmsn bkhdms,rhcd jdx cdqhu]shnmr enq trdq ]tsgdmshb]shnm- Bnloqdrrdc
cdrbqhoshnmr ne ]ffqdf]shnmr bntkc ad hmots sn ]m nffihmd ch�dqdmsh]kkx,oqhu]sd
c]s]a]rd rdquhbd sn l]hms]hm oqhu]bx atcfdsr- ?r knbjanw ]u]hk]ahkhsx fqnvr+
sgdrd cnl]hmr vhkk nmkx dwo]mc-

9bimntkdcedldmsr� Sgd ’qrs) rdbnmc ]mc entqsg ]tsgnqr vdqd rtoonqsdc hm o]qs
ax MRE BMR,0703808) MRE B?QDDQ 0831678 ]mc Ingmr Gnojhmr Tmhudqrhsx B]s],
kxrs ]v]qc- Sgd entqsg ]tsgnq v]r ]cchshnm]kkx rtoonqsdc hm o]qs ax ?ENRQ ?v]qc
E?844/,08,0,/1// ]mc sgd N�bd ne M]u]k Qdrd]qbg Fq]ms M///03,08,0,1183- Sgd
’qrs) sghqc ]mc ’esg ]tsgnqr vdqd rtoonqsdc ax sgd M]shnm]k Rbhdmbd Entmc]shnm
tmcdq ]v]qcr BMR,054200/ ]mc BMR,07/0368 ]mc ax C?QO? tmcdq ?fqddldmsr Mn-
GQ//001/1//10 ]mc ?fqddldmsr Mn- GQ//001/B//73- Sgd ’esg ]tsgnq v]r ]cchshnm,
]kkx rtoonqsdc ax ] Fnnfkd Rdbtqhsx ff Oqhu]bx ?v]qc- Sghr vnqj v]r cnmd hm o]qs
vghkd sgd rdbnmc ]tsgnq v]r ] rstcdms ]s Ingmr Gnojhmr Tmhudqrhsx ]mc vghkd sgd rdb,
nmc ]mc entqsg ]tsgnqr vdqd uhrhshmf Tmhudqrhsx ne B]khenqmh]) Adqjdkdx- ?mx nohmhnmr)
’mchmfr ]mc bnmbktrhnmr nq qdbnlldmc]shnmr dwoqdrrdc hm sghr l]sdqh]k ]qd sgnrd ne
sgd ]tsgnq&r( ]mc cn mns mdbdrr]qhkx qdfidbs sgd uhdvr ne sgd Tmhsdc Rs]sdr Fnudqmldms
nq C?QO?-

Pdedpdmbdr

0- ?k]l]sh) M-) Aq]mbn) O-) Cflnsskhmf) M-) F]qf) R-) G]ih]a]ch) L-) Ot) R-9 K]bnmhb oqh,
u]sd rds hmsdqrdbshnm ]mc ]ookhb]shnmr- Bqxosnknfx dOqhms ?qbghud) Qdonqs 1/10.617
&1/10(- gssor9..doqhms-h]bq-nqf.1/10.617

1- ?kl]rg]padg) F-) ds ]k-9 F]fd LOB9 axo]rrhmf qdrhct]k etmbshnm kd]j]fd enq mnm,
hmsdq]bshud LOB- Oqnb- Oqhu- Dmg]mb- Sdbgmnk- 1.10&3() 417z437 &1/10(

2- ?ookd Hmb-) Rdbtqd Dmbk]ud- gssor9..rtoonqs-]ookd-bnl.fthcd.rdbtqhsx.rdbtqd,
dmbk]ud,rdb48a/a20ffi.vda

3- ?ookd Hmb-) Drbqnv rdbtqhsx enq hBkntc Jdxbg]hm &1/10(- gssor9..rtoonqs-]ookd-
bnl.fthcd.rdbtqhsx.drbqnv,rdbtqhsx,enq,hbkntc,jdxbg]hm,rdb2d230d64c.vda



037 G- Dkcqhcfd ds ]k-

4- ?ookd Hmb-) GnldJhs bnlltmhb]shnm rdbtqhsx &1/10(- gssor9..rtoonqs-]ookd-bnl.
fthcd.rdbtqhsx.gnldjhs,bnlltmhb]shnm,rdbtqhsx,rdb2]770bba0.vda

5- ?QL Gnkchmfr- Sqtrsdc A]rd Rxrsdl ?qbghsdbstqd Cnbtldmsr- gssor9..vvv-]ql-
bnl.sdbgmnknfhdr.sqtrsynmd,enq,bnqsdw,].sdd,qdedqdmbd,cnbtldms]shnm- Rtaidbs sn
Mnm,Chrbknrtqd ?fqddldms

6- A]bjdr) L-) Fdqkhmf) Q-V-) Fdqkhmf) R-) Mfltqmadqfdq) R-) Rbgqflncdq) C-) Rhljhm) L-9
VdaSqtrs z ] bnloqdgdmrhud ]tsgdmshbhsx ]mc hmsdfqhsx eq]ldvnqj enq GSSO- Hm9
Antqd]mt) H-) Nvdr]qrjh) O-) U]tcdm]x) R- &dcr-( ?BMR 1/03- KMBR) unk- 7368) oo-
3/0z307- Roqhmfdq) Bg]l &1/03(- gssor9..cnh-nqf.0/-0//6.867,2,208,/6425,4 13

7- Adkk]qd) L-) Gn]mf) U-S-) Qnf]v]x) O-9 ?c]oshudkx rdbtqd f]qakhmf vhsg ]ookhb],
shnmr sn nmd,shld oqnfq]lr ]mc rdbtqd ntsrntqbhmf- Hm9 V]mf) W-) R]jn) J- &dcr-(
?RH?BQXOS 1/01- KMBR) unk- 6547) oo- 023z042- Roqhmfdq) Gdhcdkadqf &1/01(-
gssor9..cnh-nqf.0/-0//6.867,2,531,23850,3 0/

8- Admg]lntc]) E-) Jq]vbyxj) G-) Q]ahm) S-9 Qnatrs mnm,hmsdq]bshud ltksho]qsx bnl,
ots]shnm ]f]hmrs bnmrs]ms,rhyd bnkktrhnm- Hm9 J]sy) I-) Rg]bg]l) G- &dcr-( BQXOSN
1/06) O]qs H- KMBR) unk- 0/3/0) oo- 280z308- Roqhmfdq) Bg]l &1/06(- gssor9..cnh-
nqf.0/-0//6.867,2,208,52577,6 02

0/- Agtch]) ?-) N”Jddffid) C-) Rf]mctqq]) C-) Gtqkdx,Rlhsg) C-9 Q]mrnlBk]ud9 q]m,
rnlv]qd jdx l]m]fdldms trhmf RFW- Hm9 Sgd 05sg Hmsdqm]shnm]k Bnmedqdmbd nm
?u]hk]ahkhsx) Qdkh]ahkhsx ]mc Rdbtqhsx &1/10(

00- Ahs]mrjx) M-) ds ]k-9 Sgd gtmshmf ne sgd RM?QJ- I- Bqxosnk- 2.&3() 878z0/55 &1/06(
01- Anrd) Q-B-) Q]x,Bg]tcgtqh) C-J-9 Nm ] bk]rr ne dqqnq bnqqdbshmf ahm]qx fqnto

bncdr- Hme- Bnmsqnk 2&0() 57z68 &085/(
02- Aqn]cadms) ?-) Ftsnrjh) F-) Rsdahk]) C-9 Pt]mstl nmd,shld oqnfq]lr- Hm9 B]mdssh)

Q-) F]q]x) I-?- &dcr-( BQXOSN 1/02) O]qs HH- KMBR) unk- 7/32) oo- 233z25/-
Roqhmfdq) Gdhcdkadqf &1/02(- gssor9..cnh-nqf.0/-0//6.867,2,531,3//73,0 1/

03- U]m Atkbj) I-) ds ]k-9 Aqd]jhmf uhqst]k ldlnqx oqnsdbshnm ]mc sgd RFW dbnrxrsdl
vhsg enqdrg]cnv- HDDD Lhbqn 28&2() 55z63 &1/08(

04- Bg]ssdqidd) Q-) ?sg]xkd) ?-) ?jg]vd) C-) Itdkr) ?-) Qhrsdmo]qs) S-9 O]rrvnqc sxonr
]mc gnv sn bnqqdbs sgdl rdbtqdkx- Hm9 RffO 1/05- HDDD &1/05(

05- Bg]tl) C-) Odcdqrdm) S-O-9 V]kkds c]s]a]rdr vhsg nardqudqr- Hm9 Aqhbjdkk) D-E-
&dc-( BQXOSN 0881- KMBR) unk- 63/) oo- 78z0/4- Roqhmfdq) Gdhcdkadqf &0882(-
gssor9..cnh-nqf.0/-0//6.2,43/,37/60,3 6

06- Bgdm) Y-9 I]u] B]qc Sdbgmnknfx enq Rl]qs B]qcr9 ?qbghsdbstqd ]mc Oqnfq]lldq”r
Fthcd- ?cchrnm,Vdrkdx Knmfl]m Otakhrghmf Bn-) Hmb &1///(

07- Bgn) B-) Cflnsskhmf) M-) F]qf) R-) Ftos]) C-) Lh]n) O-) Onkxbgqnmh]cnt) ?-9 K]bnmhb
nakhuhntr sq]mredq ]mc hsr ]ookhb]shnmr- Hm9 J]sy) I-) Rg]bg]l) G- &dcr-( BQXOSN
1/06) O]qs HH- KMBR) unk- 0/3/1) oo- 22z54- Roqhmfdq) Bg]l &1/06(- gssor9..cnh-
nqf.0/-0//6.867,2,208,52604,/ 1

08- C]kk) E-) ds ]k-9 B]bgdPtnsd9 d�bhdmskx qdbnudqhmf knmf,sdql rdbqdsr ne RFW DOHC
uh] b]bgd ]ss]bjr- H?BQ Sq]mr- Bqxosnfq- G]qcv- Dladc- Rxrs- 1.06&1() 060z080
&1/07(

1/- Cdkf]cn,Lng]s]q) N-) Rhdqq],B]̈l]q]) I-L-) ?mfth]mn) D-9 Aknbjbg]hm,a]rdc rdlh,
]tsnmnlntr q]mrnlv]qd- Etstqd Fdmdq- Bnlots- Rxrs- 001) 478z5/2 &1/1/(

10- Cflnsskhmf) M-) F]qf) R-) Fnx]k) U-) L]k]unks]) F-9 K]bnmhb bnmchshnm]k chrbknrtqd
ne rdbqdsr ]mc ]ookhb]shnmr- Hm9 Ytbjdql]m) C-) &dcr-( 5/sg ENBR) o]fdr 550z574-
HDDD Bnlotsdq Rnbhdsx Oqdrr) Mnudladq 1/08

11- Cvnqj) B-) LbRgdqqx) E-) Mhrrhl) J-) Rlhsg) ?-9 B]khaq]shmf mnhrd sn rdmrhshuhsx hm
oqhu]sd c]s] ]m]kxrhr- Hm9 Sgdnqx ne Bqxosnfq]ogx Bnmedqdmbd &1//5(



Nmd,Shld Oqnfq]lr eqnl Bnllnchsx G]qcv]qd 038

12- F]qf) R-) Rqhmhu]r]m) ?-9 ?c]oshudkx rdbtqd f]qakhmf vhsg md]q noshl]k nmkhmd bnl,
okdwhsx- Hm9 Mhdkrdm) I-A-) Qhildm) U- &dcr-( DTQNBQXOS 1/07) O]qs HH- KMBR)
unk- 0/710) oo- 424z454- Roqhmfdq) Bg]l &1/07(- gssor9..cnh-nqf.0/-0//6.867,2,
208,67264,7 07

13- Fnkcqdhbg) N-) Nrsqnurjx) Q-9 Rnesv]qd oqnsdbshnm ]mc rhltk]shnm nm nakhuhntr q]lr-
I- ?BL &I?BL( 32&2() 320z362 &0885(

14- Fnkcv]rrdq) R-) J]k]h) X-S-) Qnsgaktl) F-M- 9 Cdkdf]shmf bnlots]shnm9 hmsdq]bshud
oqnner enq ltffkdr- Hm9 K]cmdq) Q-D-) Cvnqj) B- &dcr-( 3/sg ?BL RSNB) oo- 002z
011- ?BL Oqdrr) L]x 1//7

15- Fnkcv]rrdq) R-) J]k]h) X-S-) Qnsgaktl) F-M-9 Nmd,shld oqnfq]lr- Hm9 ?mmt]k Hmsdq,
m]shnm]k Bqxosnknfx Bnmedqdmbd) oo- 28z45 &1//7(

16- Fnnfkd- Fnnfkd Sdmrnq cdatsr nm sgd mdv Ohwdk 5 sghr e]kk &1/10(- gssor9..aknf-
fnnfkd.oqnctbsr.ohwdk.fnnfkd,sdmrnq,cdatsr,mdv,ohwdk,5,e]kk.

17- Fnx]k) Q-) Fnx]k) U-9 Nudqbnlhmf bqxosnfq]oghb hlonrrhahkhsx qdrtksr trhmf
aknbjbg]hmr- Hm9 J]k]h) X-) Qdxyhm) K- &dcr-( SBB 1/06) O]qs H- KMBR) unk- 0/566)
oo- 418z450- Roqhmfdq) Bg]l &1/06(- gssor9..cnh-nqf.0/-0//6.867,2,208,6/4//,
1 07

18- Fnx]k) Q-) Utrhqhj]k]) R-) V]sdqr) A-9 Mdv bnmrsqtbshnmr ne ghmshmf OQFr) NVEr
vhsg dmbqxoshnm) ]mc lnqd- Hm9 Lhbbh]mbhn) C-) Qhrsdmo]qs) S- &dcr-( BQXOSN
1/1/) O]qs H- KMBR) unk- 0106/) oo- 416z447- Roqhmfdq) Bg]l &1/1/(- gssor9..cnh-
nqf.0/-0//6.867,2,/2/,45673,1 07

2/- Fnx]k) U-) Hrg]h) X-) R]g]h) ?-) Udmj]sdr]m) Q-) V]ch]) ?-9 Entmchmf bqxosnfq]ogx
nm s]lodq,oqnne g]qcv]qd snjdmr- Hm9 Lhbbh]mbhn) C- &dc-( SBB 1/0/- KMBR) unk-
4867) oo- 2/7z215- Roqhmfdq) Gdhcdkadqf &1/0/(- gssor9..cnh-nqf.0/-0//6.867,2,
531,00688,1 08

20- G]qmhj) C-) Jhkh]m) I-) M]nq) L-) Qdhmfnkc) N-) Qnrdm) ?-9 Nm qnatrs bnlahmdqr
enq nakhuhntr sq]mredq ]mc nsgdq oqhlhshudr- Hm9 Bq]ldq) Q- &dc-( DTQNBQXOS
1//4- KMBR) unk- 2383) oo- 85z002- Roqhmfdq) Gdhcdkadqf &1//4(- gssor9..cnh-nqf.
0/-0//6.00315528 5

21- G]y]x) B-) Khmcdkk) X-9 Bnmrsqtbshnmr ne sqtkx oq]bshb]k rdbtqd oqnsnbnkr trhmf rs]m,
c]qcrl]qsb]qcr- Hm9 Mhmf) O-) Rxudqrnm) O-E-) Ig]) R- &dcr-( ?BL BBR 1//7) oo-
380z4//- ?BL Oqdrr) Nbsnadq 1//7

22- Hmsdk- Nudquhdv nm rhfmhmf ]mc vghsdkhrshmf enq hmsdk rnesv]qd ft]qc dwsdm,
rhnm &RFW( dmbk]udr- gssor9..vvv-hmsdk-bnl.bnmsdms.c]l.cdudkno.dwsdqm]k.tr.
dm.cnbtldmsr.nudquhdv,rhfmhmf,vghsdkhrshmf,hmsdk,rfw,dmbk]udr,626250-oce

23- Itdkr) ?-) Rtc]m) L-9 ? etyyx u]tks rbgdld- Cdr- Bncdr Bqxosnfq- 26&1() 126z146
&1//5(

24- Itrsdrdm) I-9 Bk]rr ne bnmrsqtbshud ]rxlosnshb]kkx fnnc ]kfdaq]hb bncdr- HDDD
Sq]mr- Hme- Sgdnqx 06&4() 541z545 &0861(

25- J]osbgtj) F-) Fqddm) L-) Lhdqr) H-9 Fhuhmf rs]sd sn sgd rs]sdkdrr9 ]tfldmshmf sqtrs,
vnqsgx bnlots]shnm vhsg kdcfdqr- Hm9 MCRR 1/08 & 1/08(

26- Jdmrhmfdq) S-9 Fnnfkd ]mc ?mcqnhc g]ud xntq a]bj ax oqnsdbshmf xntq
a]bjtor) Rdosdladq 1/07- gssor9..rdbtqhsx-fnnfkdaknf-bnl.1/07.0/.fnnfkd,]mc,
]mcqnhc,g]ud,xntq,a]bj,ax-gslk

27- Jq]rrnurjx) R-) B]ccdm) F-) ds ]k-9 Rdbtqhsx ne Dmc,Sn,Dmc Dmbqxosdc
A]bjtor &1/10(- gssor9..rbnmsdms-vg]sr]oo-mds.u.s28-7451,23.130283765
435563122123070 78/60267784//2/0768 m-oce.Vg]sr?oo Rdbtqhsx Dmbqxosdc
A]bjtor Vghsdo]odq-oce=bba:0,4ff mb rhc:1eae1]ff mb ngb:3J/3/w6Fgd??W ,
3b, ff mb gs:rbnmsdms-vg]sr]oo-mdsffng:/0 ?UwCu0bQkUDkuf/Eu78TQRT
WNPTtov6/aCOv5n1v/KDVfffnd:5100E4EB



04/ G- Dkcqhcfd ds ]k-

28- Jqrshb̈) H-9 Adghmc sgd rbdmdr vhsg hNR rdbtqhsx &1/05(- gssor9..vvv-ak]bjg]s-bnl.
cnbr.tr,05.l]sdqh]kr.tr,05,Jqrshb-oce

3/- Ktmc) I-9 Cdbdladq 1/08 gssor9..rhfm]k-nqf.aknf.rdbtqd,u]ktd,qdbnudqx.- ?bbdrrdc
1 L]x 1/11

30- L]bVhkkh]lr) E-I-) Rkn]md) M-I-?-9 Sgd Sgdnqx ne Dqqnq,Bnqqdbshmf Bncdr- Mnqsg,
Gnkk]mc Ota- Bn- &0866(

31- LbJddm) E-) ds ]k-9 Hmsdk 5≥ rnesv]qd ft]qc dwsdmrhnmr &hmsdk 5≥ rfw( rtoonqs enq
cxm]lhb ldlnqx l]m]fdldms hmrhcd ]m dmbk]ud- Hm9 G?RO 1/05- ?BL &1/05(

32- Ldhdq) Q-) Oqyxc]sdj) A-) Vtkkrbgkdfdq) I-9 Qnatrsdq bnlahmdqr enq nakhuhntr sq]mr,
edq- Hm9 U]cg]m) R-O- &dc-( SBB 1//6- KMBR) unk- 3281) oo- 3/3z307- Roqhmfdq)
Gdhcdkadqf &1//6(- gssor9..cnh-nqf.0/-0//6.867,2,43/,6/825,6 11

33- Lhb]kh) R-9 Bnlots]shnm]kkx rntmc oqnner- RH?L I- Bnlots- 2.&3() 0142z0187
&1///(

34- Ltqcnbj) J-) Nrv]kc) C-E-) F]qbh]) E-C-) U]m Atkbj) I-) Fqtrr) C-) Ohdrrdmr) E-9
Oktmcdqunks9 rnesv]qd,a]rdc e]tks hmidbshnm ]ss]bjr ]f]hmrs hmsdk RFW- Hm9 RffO
1/1/- HDDD &1/1/(

35- Ohmsn) R-) R]msnr) M-9 Cdlxrshexhmf ]ql sqtrsynmd9 ] bnloqdgdmrhud rtqudx- ?BL
Bnlots- Rtqu- &BRTQ( 40&5( &1/08(

36- Qnrtkdj) L-) Qnx) K-9 Sgqdd g]kudr l]jd ] vgnkd= Ad]shmf sgd g]ke,f]sdr knvdq
antmc enq f]qakdc bhqbthsr- Hm9 L]kjhm) S-) Odhjdqs) B- &dcr-( BQXOSN 1/10) O]qs
H- KMBR) unk- 01714) oo- 83z013- Roqhmfdq) Bg]l &1/10(- gssor9..cnh-nqf.0/-0//6.
867,2,/2/,73131,/ 4

37- R]u]f]nmj]q) T-) Onqsdq) M-) S]g]) M-) Rdqdaqhm) A-) Ltdkkdq) M-9 Shs]m hm cdosg9
Rdbtqhsx hm ok]hmsdws &1/06(- gssor9..bkntc-fnnfkd-bnl.aknf.oqnctbsr.hcdmshsx,
rdbtqhsx.shs]m,hm,cdosg,rdbtqhsx,hm,ok]hmsdws

38- Svhkhn &1/11(- gssor9..vvv-svhkhn-bnl.rlr.oqhbhmf.tr
4/- Wt) P-9 ?QL,rnesv]qd.se,hrrtdr &1/06(- gssor9..fhsgta-bnl.?QL,rnesv]qd.se,

hrrtdr.hrrtdr.423
40- X]n) ?-B-,B-9 Gnv sn fdmdq]sd ]mc dwbg]mfd rdbqdsr &dwsdmcdc ]arsq]bs(- Hm9 16sg

ENBR) o]fdr 051z056- HDDD Bnlotsdq Rnbhdsx Oqdrr) Nbsnadq 0875
41- xtahbn- XtahGRL 1- gssor9..vvv-xtahbn-bnl.oqnctbs.xtahgrl,1.


