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Sg]mj xnt Nkhud+ xnt ]qd sgd adrs sgdrhr ]cuhrdq nmd bntkc dudq ]rj enq+ ]mc nmd ne

sgd lnrs knudkx odnokd H lds ]s Pddc- Sghr sgdrhr hr mns onrrhakd vhsgnts xnt- Sg]mj

xnt Pnadqs enq sgd l]sg chrbtrrhnmr+ ]mc enq rgnvhmf ld g]qc l]sg b]m ad cnmd hm

] bghkkdc v]x a]bj hm Pd]k ?m]kxrhr bk]rr-

Sg]mj xnt Bg]qkhd enq aqhmfhmf ld hmsn bnlotsdq rbhdmbd qdrd]qbg- Sg]mj xnt Ld]v

enq rgnvhmf ld sgd gnod ne bqxosnfq]ogx- Sg]mj xnt Fqdf enq sgd fqd]s bk]rrdr-

Sg]mj xnt ?kdw ]mc ?cqh]m enq xntq jhmcmdrr ]r qd]k dctb]snqr-

Sg]mjr sn ]kk lx vnmcdqetk eqhdmcr vgnl H khjd+ ]mc l]cd ch�dqdms jhmcr ne bnm,

mdbshnmr vhsg ctqhmf lx shld ]s Pddc ’hm ]kog]adshb]k nqcdq(9 ?ah+ Bk]x Rsdhmghkadq+

Bk]x Kht+ F]ad R]rt+ Ft]mfxh+ J]q]+ Knthrd+ L]w Admmdss+ Rnogqnmh]+ Uhbsnq+ Whm,

knmf+ Whmq]m- Lx Pddc hr hmbnlokdsd vhsgnts xnt ftxr-

Sg]mjr sn lx rhrsdqr a]bj ]s gnld9 Kt+ Yhgth+ Ih]mfxtd- Sg]mj xnt enq ]kv]xr

adhmf sgdqd enq ld-

Sg]mjr sn Ltxd+ enq l]jhmf ld ] g]oohdq ]mc rsqnmfdq odqrnm-

K]rs ats mns kd]rs+ lnl ]mc c]c+ sg]mj xnt enq rtoonqshmf ld ]mc rdmchmf ld

n� sn rdd sgd vnqkc-
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:arsqVbs

R]sdkkhsd nodq]snqr g]ud ghfg hmbdmshudr sn oqnsdbs sgdhq r]sdkkhsdr eqnl bnkkhrhnm ctd sn

sgd ghfg bnrs ne cdrhfmhmf+ athkchmf+ k]tmbghmf ]mc l]hms]hmhmf sgd r]sdkkhsdr- Tmenq,

stm]sdkx+ sgd e]bs sg]s r]sdkkhsd nvmdqr nesdm uhdv sgd r]sdkkhsd sq]idbsnqhdr ]r oqhu]sd

onrsr ] rdqhntr a]qqhdq sn bnnqchm]shnm adsvddm ch�dqdms nodq]snqr enq lnqd ]bbtq]sd

bnkkhrhnm cdsdbshnm ]mc oqdudmshnm- Sghr oqhu]bx bnmbdqm adbnldr lnqd ]oo]qdms enq

r]sdkkhsdr trdc enq lhkhs]qx otqonrdr fhudm sg]s r]sdkkhsdr knb]shnm bntkc qdud]k bntm,

sqhdr& lhkhs]qx nodq]shnmr+ hmsdkkhfdmbd,f]sgdqhmf ldsgncr+ hmsdqdrsr hm rodbhfib qdfhnmr

ne sgd D]qsg+ nq sdbgmnknfx b]o]ahkhshdr-

? 1/03 qdonqs eqnl sgd P?MC Bnqonq]shnm oqnonrdc ] ldsgnc sg]s dm]akdr r]sdk,

khsd nodq]snqr sn b]kbtk]sd bnkkhrhnm oqna]ahkhshdr ’bnmitmbshnm ]m]kxrhr( vhsgnts rg]q,

hmf oqhu]sd hmenql]shnm ]ants sgd sq]idbsnqhdr ne sgdhq r]sdkkhsdr trhmf bqxosnfq]oghb

snnkr enq sgd fiqrs shld- Svn xd]qr k]sdq+ ] o]odq noshlhydc sgd hlokdldms]shnm oqn,

onrdc hm sgd P?MC o]odq- Gnvdudq+ dudm vhsg sgd noshlhy]shnm+ sghr ldsgnc hr rshkk

snn rknv sn ed]rhakx qtm hs nm ]kk ne sgd naidbsr sn cdsdbs onrrhakd bnkkhrhnmr ]mc sgtr

hr hloq]bshb]k he sgd nodq]snq nvmr ltkshokd r]sdkkhsdr-

Hm lx sgdrhr+ vd oqnonrd ]mc hlokdldms ] mdv ldsgnc sg]s hr ]akd sn cdsdbs sgd

r]sdkkhsdr ]s qhrj ne bnkkhrhnm vhsgnts qdud]khmf sgd knb]shnm hmenql]shnm trhmf [etyyx”

oqhu]sd rds hmsdqrdbshnm ’ORH( ]mc ORH vhsg rhfmhfib]mskx qdctbdc qtmmhmf shld- Sgd

qtmmhmf shld ne ntq ldsgnc hr cq]l]shb]kkx pthbjdq ]mc l]jhmf ntq ldsgnc ltbg

lnqd rb]k]akd- Sgtr+ hs hr ]akd sn qtm nm dudqx o]hq ne fiqrs 640 r]sdkkhsdr dwsq]bsdc eqnl

sgd lnrs qdbdms r]sdkkhsdr skd c]s] oqnuhcdc ax Ro]bd,Sq]bj vhsg 4.4·0/3 ?MC f]sdr+

vgdqd sgd r]sd ne ]qs ne bnmitbshnm ]m]kxrhr vntkc s]jd 4.6· 0/0� LTKS f]sdr- ?mc

d]bg LTKS f]sd qdpthqdr ch�dqdms mtladq ne ?MC f]sdr cdodmchmf nm sgd mtladq

ne ahsr ]mc hlokdldms]shnmr- Gnvdudq+ sgd roddc bnldr vhsg sgd dwodmrd ne ]bbtq]bx-

Vhsg ch�dqdmbd bgnhbd ne o]q]ldsdqr+ sgdqd ]qd ch�dqdms kdudkr ne e]krd onrhshudr ]mc

e]krd mdf]shudr q]sdr- Vgdm sgd bnkkhrhnm chrs]mbd hr 4//jl+ sgdqd b]m ad ]qntmc 1/”

e]krd mdf]shudr q]sdr-





BgVosdq 0

Hmsqnctbshnm

Vhsg sgd hmbqd]rhmf mtladq ne r]sdkkhsdr ]mc ro]bd cdaqhr+ sq]bjhmf ]mc oqdchbshmf

sgd onrhshnmr ne sgdrd naidbsr g]r adbnld bqtbh]k sn oqdudms bnkkhrhnmr- Sgd b]o]bhsx

sn l]m]fd ]mc oqnbdrr sghr c]s]+ gnvdudq+ u]qhdr rhfmhfib]mskx ]lnmf m]shnmr+ vhsg

nmkx ] edv onvdqetk bntmsqhdr onrrdrrhmf ]cu]mbdc lnmhsnqhmf b]o]ahkhshdr- Sgdrd

m]shnmr cnlhm]sd hm ansg sgd unktld ne r]sdkkhsdr sgdx l]m]fd ]mc sgdhq bnmsqnk nudq

RR? c]s]- Sgd btqqdms ldsgncr ne bnkkhrhnm ]unhc]mbd oqhl]qhkx cdodmc nm bdmsq]k

c]s]a]rdr khjd sgd Ro]bd Rtqudhkk]mbd Mdsvnqj+ vghbg onrd qhrjr ne c]s] l]mhotk]shnm

]mc oqnuhcd kdrr ]bbtq]sd c]s] bnlo]qdc sn vg]s r]sdkkhsd nodq]snqr b]m sq]bj hmcd,

odmcdmskx- Sghr qdkh]mbd nm onsdmsh]kkx bnloqnlhrdc ]mc kdrr oqdbhrd c]s] tmcdqrbnqdr

sgd mddc enq hloqnudc rxrsdlr ne c]s] rg]qhmf ]lnmf r]sdkkhsd nodq]snqr-

Sn ]ccqdrr sgdrd bg]kkdmfdr+ ] mnudk ]ooqn]bg hmunkuhmf rdbtqd Ltksho]qsx Bnl,

ots]shnm ’LOB( v]r oqnonrdc ax P?MC Bnqonq]shnm hm 1/03- LOB hr ] bqxosn,

fq]oghb snnk sg]s ]kknv o]qshdr vhsgnts sqtrs sn bnkk]anq]shudkx bnlotsd etmbshnmr-

Sghr ldsgnc ]kknvr r]sdkkhsd nodq]snqr sn b]kbtk]sd bnkkhrhnm oqna]ahkhshdr vhsgnts

g]uhmf sn rg]qd sgd oqhu]sd sq]idbsnqx c]s] ne sgdhq r]sdkkhsdr+ dmrtqhmf oqhu]bx ]mc

qdctbhmf qdkh]mbd nm onsdmsh]kkx tmqdkh]akd bdmsq]k c]s]a]rdr- Hs cndr sghr ax bnm,

udqshmf sgd oqna]ahkhsx b]kbtk]shnm sn ahm]qx f]sdr ]mc ]ookxhmf sgd rs]mc]qc f]qakdc

bhqbths oqnsnbnk sn d]bg f]sd- Sghr ]ooqn]bg hr rddm ]r ] onsdmsh]k rnktshnm sn sgd

khlhs]shnmr ne btqqdms oq]bshbdr ax dm]akhmf lnqd ]bbtq]sd ]mc rdbtqd c]s] rg]qhmf-

Cdrohsd hsr onsdmsh]k+ hlokdldmshmf sghr rdbtqd ldsgnc hr bnlots]shnm]kkx hmsdmrhud-

Sghr hr ctd sn sgd e]bs sg]s bnmitmbshnm ]m]kxrhr qdpthqdr sgd bnlots]shnm ne bnlokdw

hmsdfq]kr+ dwonmdmsh]k etmbshnmr+ ]mc l]sqhw nodq]shnmr- Sgdrd nodq]shnmr cdl]mc

sgd sq]mrk]shnm hmsn lhkkhnmr ne ahm]qx f]sdr- Sgdqdenqd+ sghr ldsgnc hr mns oq]bsh,

b]k enq nodq]snqr l]m]fhmf ltkshokd r]sdkkhsdr ]r hs hr hmed]rhakd sn ]ookx sghr ldsgnc

nm dudqx o]hq ne r]sdkkhsdr- ? e]rsdq ldsgnc vntkc l]jd r]sdkkhsd bnkkhrhnm cdsdbshnm
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lnqd rbg]k]akd+ dm]akd qd]k,shld c]s] oqnbdrrhmf+ ]kknv r]sdkkhsd nodq]snqr sn cxm]l,

hb]kkx ]citrs r]sdkkhsd o]sgr+ ]mc sgtr rhfmhfib]mskx dmg]mbd sgd ]ahkhsx sn l]m]fd ]mc

lhshf]sd bnkkhrhnm qhrjr-

Sgd fiqrs ldsgnc oqnonrdc ax sghr sgdrhr dloknxr etyyx Oqhu]sd Rds Hmsdqrdbshnm

’ORH(- Oqhu]sd Rds Hmsdqrdbshnm hr ] bqxosnfq]oghb sdbgmhptd sg]s ]kknvr ltkshokd o]q,

shdr sn bnlo]qd sgdhq oqhu]sd c]s]rdsr ]mc fimc bnllnm dkdldmsr vhsgnts qdud]khmf

]mx nsgdq hmenql]shnm ]ants sgd c]s]rdsr- Etyyx ORH dwsdmcr sghr bnmbdos ax ]k,

knvhmf enq sgd hcdmshfib]shnm ne bnllnm dkdldmsr sg]s ]qd rhlhk]q+ ats mns dw]bskx

hcdmshb]k+ a]rdc nm bdqs]hm oqdcdfimdc qtkdr nq rhlhk]qhsx ldsqhbr- Sghr lnchfib]shnm

l]jdr hs o]qshbtk]qkx trdetk hm rbdm]qhnr vgdqd dw]bs l]sbgdr ]qd q]qd nq hloq]bshb]k-

Hm LOB+ sgd mtladq ne ?MC f]sdr hr nesdm trdc ]r ] ldsqhb enq bnlots]shnm]k bnrs ]r

?MC f]sd hr nesdm sgd ansskdmdbj hm sgd roddc ne LOB ]kfnqhsglr- Sghr ldsgnc trdr

]qntmc 64//+//// ?MC f]sdr sn bnlotsd bnkkhchmf r]sdkkhsdr he svn o]qshdr d]bg nvmr

4// r]sdkkhsdr- Sgd rdbnmc ldsgnc trhmf KRG ]mc ORH trdr nmkx 14//+//// ?MC f]sdr

sn bnlotsd bnkkhchmf r]sdkkhsdr enq sgd r]ld mtladq ne r]sdkkhsdr- Sgd rdbnmc ldsgnc

knrdr rnld cdfqdd ne ]bbtq]bx hm bnlodmr]shnm enq sgd roddc enq ch�dqdms bgnhbd ne

sgd o]q]ldsdqr- Vgdm sgd bnkkhrhnm chrs]mbd hr 4//jl+ sgdqd b]m ad ]qntmc 1/” e]krd

mdf]shudr q]sdr-

Sgd oqhl]qx bnmsqhatshnm ne sghr ldsgnc hr sg]s hs cndr mns qdpthqd sgd bnlots],

shnm ne bnmitmbshnm ]m]kxrhr b]kbtk]shnmr+ vghbg hmunkud ltkshokd rsdor ne ]qhsgldshb

nodq]shnmr- Hmrsd]c ne bnlotshmf sgd oqna]ahkhsx ne bnkkhrhnm+ sghr ldsgnc chqdbskx

qdstqmr sgd onrrhakd r]sdkkhsdr ]s qhrj ne bnkkhrhnm vgdm oqnuhcdc vhsg sgd bnkkhrhnm chr,

s]mbd o]q]ldsdq- Vghkd ]unhchmf sgd bnmitmbshnm ]m]kxrhr b]kbtk]shnm f]hmr tr roddc+

hs ]krn ld]mr sg]s vd bgnnrd oqnwhlhsx ]r ] kdrr oqdbhrd ldsqhb ne onrrhahkhsx ne bnkkhrhnm

hmrsd]c ne sq]idbsnqhdr- Mdudqsgdkdrr+ sghr sgdrhr rgdcr khfgs nm ] oqnlhrhmf chqdbshnm

enq ]mnsgdq ldsgnc sn drs]akhrg ] bnnodq]shud ro]bd c]s] rg]qhmf oqnsnsxod-

Sgd fiqrs rdbshnm ne a]bjfqntmc bg]osdq nudquhdvr sgd btqqdms ro]sh]k rhst]shnm+

sgd oqhl]qx ldsgnc enq r]sdkkhsd bnkkhrhnm ]unhc]mbd+ ]mc sgd svn l]hm lnshu]shnmr

enq trhmf LOB hm bnkkhrhnm cdsdbshnm- Sgd mdws rdbshnm hmsqnctbdr sgd dwhrshmf LOB

ldsgnc enq cdsdbshmf bnkkhrhnm ]mc hsr khlhs]shnm- ?mc sgd k]rs rdbshnm bnudqr sgd a]bj,

fqntmc jmnvkdcfd ne sgd bqxosnfq]oghb bnmbdosr ]mc snnkr sg]s ]qd trdc hm sgd ldsgnc

oqnonrdc ax sghr sgdrhr- Sgd ldsgncr bg]osdq hm sgd sgdrhr cds]hkr svn ]ooqn]bgdr

enq r]sdkkhsd bnkkhrhnm ]m]kxrhr- Hmhsh]kkx+ hs oqdrdmsr ] lnqd ]bbtq]sd ats qdk]shudkx rknv

ldsgnc- Rtardptdmskx+ hs hmsqnctbdr ] e]rsdq ldsgnc sg]s sq]cdr n� rnld ]bbtq]bx

enq hmbqd]rdc roddc+ l]jhmf hs lnqd uh]akd enq qd]k,shld r]sdkkhsd l]m]fdldms- Sgd

qdrtksr bg]osdq rgnvr sgd qtmmhmf shld ]mc ]bbtq]bx ne sgd svn oqnonrdc ldsgncr-
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K]rskx+ sgd bnmbktrhnm bg]osdq qdb]or sgd bnmsqhatshnm ne sghr sgdrhr ]mc chrbtrrdr sgd

onrrhakd bnmbdqmr hm oq]bshbdr ]mc sgd etstqd chqdbshnm ne sghr qdrd]qbg-





BgVosdq 1

AVbjfqntmc

1-0 RVsdkkhsdr hm sgd RoVbd

Sgd btqqdms rhst]shnm ne ro]bd rtqqntmchmf D]qsg g]r ]m ]atmc]mbd ne r]sdkkhsdr+ cd,

aqhr+ ]mc u]qhntr ro]sh]k naidbsr- Sghr bnmfdrshnm tmcdqrbnqdr sgd bqhshb]k mddc sn

jddo sq]bj ne naidbsr hm nqahs sn ]unhc bnkkhrhnmr- Sghr jmnvkdcfd hr b]kkdc Ro]bd Rhst,

]shnm]k ?v]qdmdrr ’RR?(- Gnvdudq+ sgd b]o]bhsx sn f]sgdq ]mc oqnbdrr c]s] qdpthqdc

enq d�dbshud RR? hr tmdudmkx chrsqhatsdc ]lnmf m]shnmr- Vghkd rnld onvdqetk bntm,

sqhdr g]ud ]bbdrr sn ]cu]mbdc nardqu]shnm]k dptholdms sg]s ]kknvr sgdl sn g]ud lnqd

ro]sh]k naidbsr& knb]shnm c]s]+ kdrr qdrntqbdetk m]shnmr nesdm g]ud edvdq RR? c]s]-

Hm ]cchshnm+ sgd fdnknb]shnm]k chrsqhatshnm ne ]cu]mbdc nardqu]shnm]k dptholdms hr

rhfmhfib]mskx rjdvdc snv]qcr lnqd onvdqetk m]shnmr+ o]qshbtk]qkx sgnrd vhsg ] fkna]k

lhkhs]qx oqdrdmbd+ rtbg ]r sgd Tmhsdc Rs]sdr- ?bbnqchmf sn sgd TR Cdo]qsldms ne

Cdedmrd+ ax Cdbdladq 1/12+ TR g]r ] sns]k ne 115+651 nudqrd]r ]bshud ctsx sqnnor

hm 065 bntmsqhdr vghkd sgdqd ]qd nmkx 126 bntmsqhdr hm sgd vnqkc ]r khrsdc ax BH?-

Sgd TR+ vhsg hsr dwsdmrhud mdsvnqj ne lhkhs]qx a]rdr ]qntmc sgd vnqkc+ hr ]akd sn

bnlahmd nardqu]shnm]k c]s] eqnl ltkshokd odqrodbshudr- Sghr fkna]k bnudq]fd ]kknv hs

sn bnmrsqtbs ]m dwg]trshud rds ne nardqu]shnmr ne ro]sh]k naidbsr- Gnvdudq+ udqx edv

nsgdq m]shnmr g]ud sghr b]o]ahkhsx-

Sgd Tmhsdc Rs]sdr+ Bghm]+ Tmhsdc Jhmfcnl+ ]mc Ptrrh] btqqdmskx kd]c hm ro]bd

b]o]ahkhshdr ]mc sgd bnkkdbshnm ne ro]bd c]s]- Sgdhq cnlhm]mbd mns nmkx qdfidbsr hm sgd

unktld ne r]sdkkhsdr sgdx nodq]sd ats ]krn hm sgd bnmsqnk ]mc chrrdlhm]shnm ne ro]bd

rhst]shnm]k c]s]- Hm o]qshbtk]q+ T-R-+ Bghm]+ ]mc Ptrrh] kd]c sgd mtladq ne r]sdkkhsdr

hm lhkhs]qx trdr- ?r rgnvm hm Ehftqd 1-0 ]mc Ehftqd 1-1+ rnld bntmsqhdr nvm nudq

sgntr]mcr ne r]sdkkhsdr vghkd nsgdqr nvm itrs nmd nq svn-

Oqdrdmskx+ sgd oqhl]qx ldsgnc enq bnkkhrhnm ]unhc]mbd enq r]sdkkhsdr hmunkudr qdkh]mbd
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Ehftqd 1-09 Sgd sno 0/ nodq]snq nvmdqr ]bbnqchmf sn CDVDRnes otakhrgdc hm Edaqt,
]qx 1/12- Mnsd sg]s Bghm]+ Ptrrh]+ ]mc T-R- nvm sgd lnrs nodq]snqr hm lhkhs]qx
trdr-

nm ] g]mcetk ne bdmsq]k c]s]a]rd oqnuhcdc ax ] lnqd qdrntqbdetk o]qsx rtbg ]r Ro]bd

Rtqudhkk]mbd Mdsvnqj l]m]fdc ax T-R- Rsq]sdfhb Bnll]mc+ Ro]bd,Sq]bj-nqf+ nq Bd,

kdrSq]j- R]sdkkhsdr fiksdq sgqntfg sgd c]s]a]rd sn hcdmshex naidbsr hm bknrd oqnwhlhsx

]mc sgdm bnmctbs o]hqvhrd bnlo]qhrnmr ]mc b]kbtk]shnmr sn ]rrdrr bnkkhrhnm qhrjr-

Sghr rs]str ptn g]r svn l]hm cq]va]bjr- Ehqrs+ hs onrdr ] rdbtqhsx qhrj+ ]r hs

gd]uhkx cdodmcr nm c]s] vghbg lhfgs ad l]mhotk]sdc nq vhsggdkc ax bntmsqhdr enq

rsq]sdfhb qd]rnmr- Enq hmrs]mbd+ ] bntmsqx lhfgs g]ud hmbdmshudr sn lhrqdoqdrdms hmenq,

l]shnm ]ants ] rox r]sdkkhsd sn bnudqskx ]ooqn]bg enqdhfm r]sdkkhsdr nq ]rrdsr- Rdbnmc+

sgd sq]bjhmf c]s] nas]hmdc ax sgd bdmsq]k c]s]a]rd hr ]bpthqdc sgqntfg nardqu]shnmr+

]mc sgtr hr rhfmhfib]mskx kdrr ]bbtq]sd sg]m sgd ]bshud sq]bjhmf hmenql]shnm gdkc ax

d]bg r]sdkkhsd&r nodq]snq- Sghr hr adb]trd gd lnrs ]bbtq]sd hmenql]shnm bnldr eqnl nm,

an]qc hmrsqtldms]shnm+ ats sghr hmenql]shnm hr ]u]hk]akd nmkx sn sgd r]sdkkhsd nodq]snq-

Rhmbd r]sdkkhsd nodq]snqr l]hms]hm ]bbtq]sd sq]bjhmf hmenql]shnm enq nmkx sgdhq nvm

r]sdkkhsdr+ rg]qhmf sghr ghfgdq,ficdkhsx hmenql]shnm adsvddm r]sdkkhsd nodq]snqr bntkc

oqnuhcd rhfmhfib]mskx adssdq sq]bjhmf hmenql]shnm sg]m vg]s b]m ad nas]hmdc ax ]

bdmsq]k c]s]a]rd-

?r ]m dw]lokd+ ] bnlo]qhrnm ne bnnodq]shud ]mc mnm,bnnodq]shud sq]bjhmf c]s]



1-.- RSsdkkhsdr hm sgd RoSbd 6

Ehftqd 1-19 Sgd bntmsqhdr vhsg sgd lnrs r]sdkkhsdr otakhrgdc ax CDVDRnes hm Edaqt,
]qx 1/12

enq Fkna]k Onrhshnmhmf Rxrsdl r]sdkkhsdr entmc sg]s bnnodq]shud sq]bjhmf c]s] qdctbdc

ld]m onrhshnm]k dqqnq ax 77 odqbdms ’0(- Sghr ld]mr sgd ld]m dqqnq enq r]sdkkhsdr

sq]bjhmf trhmf mnm,bnnodq]shud sq]bjhmf hr 6-156jl vghkd sgd bnnodq]shud sq]bjhmf hr

nmkx /-761 jl- Sgtr+ r]sdkkhsd nodq]snqr bntkc ]bpthqd ltbg lnqd ]bbtq]bx qdf]qchmf

bnkkhrhnm cdsdbshnm he sgdx ]kk bnnodq]sdc ax rg]qhmf sgd knb]shnm hmenql]shnm eqnl

nm,an]qc hmrsqtldms]shnm- Gnvdudq+ dudm he ] nodq]snq vgn cndrm&s v]ms sn qdkx nm

sgd bdmsq]k otakhb c]s]a]rd v]msr sn bnnodq]sd chqdbskx vhsg nsgdq nodq]snqr+ oqhu]bx
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bnmbdqmr rshkk oqdrdms ] rdqhntr a]qqhdq+ ]r nodq]snqr nesdm uhdv sgd sq]idbsnqhdr ne

sgdhq r]sdkkhsdr ]r oqhu]sd+ ]mc qdetrd sn rg]qd sghr oqhu]sd hmenql]shnm vhsg nsgdqr-

Trhmf sdbgmhptdr eqnl bqxosnfq]ogx+ vd b]m hloqnud ]bbtq]bx vghkd jddohmf sgd c]s]

oqhu]sd-

1-1 Ltksh,OVqsx BnlotsVshnm enq Bnmitmbshnm :mVk,

xrhr

Nmd bqxosnfq]oghb snnk sg]s gdkor hloqnud ]bbtq]bx ]mc oqhu]bx hr rdbtqd Ltksho]qsx

Bnlots]shnm ’LOB(- LOB hr ] aqn]c ]qd] ne qdrd]qbg hm bqxosnfq]ogx vghbg g]r

]ssq]bsdc sgd ]ssdmshnm ne l]mx qdrd]qbgdqr- Sgd fn]k ne LOB hr sn ]kknv ] fqnto ne

chrsqtrsetk o]qshdr+ M ; {M0. M1. . . . . M/{+ sn odqenql inhms bnlots]shnmr nm oqhu]sd

hmotsr vghkd dmrtqhmf hmots oqhu]bx ]mc ntsots bnqqdbsmdrr-

?mcqdv X]n&r d]qkx 087/r vnqj+ o]qshbtk]qkx sgd F]qakdc Bhqbthsr Oqnsnbnk ’1(+

k]hc sgd fqntmcvnqj enq LOB- Hs hr mns tmshk dmsdqhmf 1///r& sg]s sghr fidkc sq]mrhshnmdc

eqnl sgdnqdshb]k dmsdqs]hmldms sn oq]bshb]k ]ookhb]shnm ctd sn ]kfnqhsglhb ]mc bnl,

otshmf onvdq hloqnudldmsr- Sgd fiqrs LOB oqnsnbnkr oqnonrdc ax X]n hr ] fdmdqhb

oqnsnbnkzhs b]m ad trdc sn bnlotsd ]mx chrbqdsd etmbshnm sg]s b]m ad qdoqdrdmsdc ]r

] fiwdc,rhyd bhqbths-

Hm sgd khsdq]stqd ne LOB+ sgqdd oqhl]qx ]cudqr]qx lncdkr ]qd bnllnmkx chrbtrrdc9

� Sgd OXrrhud nq Rdlh,Gnmdrs :cudqrXqx+ vgdqd bnqqtosdc o]qshdr ]cgdqd sn sgd

oqnsnbnk ats ]ssdlos sn fkd]m dwsq] hmenql]shnm eqnl sgd ]bpthqdc c]s]-

� Sgd :bshud nq LXkhbhntr :cudqrXqx+ vgdqd bnqqtosdc o]qshdr l]x rsq]x eqnl sgd

oqnsnbnk enq sgdhq admdfis-

� Sgd Lhwdc :cudqrXqx+ vgdqd hs dmbnlo]rrdr rbdm]qhnr vgdqd rnld o]qshdr ]qd

bnqqtosdc o]rrhudkx ]mc nsgdqr ]bshudkx-

Sghr sgdrhr bnmrhcdqr sgd rdlh,gnmdrs ]cudqr]qx ]r ] oqdbtqrnq sn sgd rsqnmfdq l]kh,

bhntr lncdk- Hm ]cchshnm+ rhmbd ]kk o]qshdr admdfis eqnl enkknvhmf sgd oqnsnbnk+ hs hr

qd]rnm]akd enq tr sn ]rrtld sgdx cnm&s v]ms sn rsq]x eqnl sgd oqnsnbnk-

? mnudk ]ooqn]bg enq r]sdkkhsdr bnkkhrhnm cdsdbshnm sg]s trdr LOB g]r addm oqn,

onrdc hm 1/03 ’2(- Sghr qdonqs oqnonrdc trhmf rdbtqd Ltksho]qsx Bnlots]shnm ’LOB(

sn ]kknv r]sdkkhsd nodq]snqr sn b]kbtk]sd bnkkhrhnm oqna]ahkhshdr ’bnmitmbshnm ]m]kxrdr(

vhsgnts rg]qhmf oqhu]sd hmenql]shnm ]ants sgd sq]idbsnqhdr ne sgdhq r]sdkkhsdr-



1-1- Ltksh�MSpsx BnlotsSshnm enp Bnmitmbshnm 5mSkxrhr 8

Enq svn o]qshdr ? ]mc A+ d]bg ne sgdl g]r ] r]sdkkhsd ]mc entq oqhu]sd o]q]ldsdqr

sg]s cdrbqhad sgd sq]idbsnqx ne sg]s r]sdkkhsd- Sgdm sgdx hmots sgd entq o]q]ldsdqr

sn ] rdbtqd udqrhnm ne bnmitmbshnm ]m]kxrhr ]kfnqhsgl- Sgd ]kfnqhsgl ntsotsr sgd

oqna]ahkhsx ne bnkkhrhnm enq sgd svn r]sdkkhsdr sn d]bg o]qsx- Rdd Ehftqd 1-1 enq sgd

oqhu]sd hmotsr fhudm sn sgd ]kfnqhsgl-

Onrhshnm9 MX. Ma ∈ E2

Tdknbhsx9 UX. Ua ∈ E2

Dqqnq9 Bnu]qh]mbd l]sqhbdr BX. Ba ∈ E2×2

PVchtr9 QX. Qa ∈ E

Ehftqd 1-29 Oqhu]sd hmotsr eqnl d]bg r]sdkkhsd nodq]snq-

Sgd bnmitmbshnm ]m]kxrhr b]kbtk]shnm hm bkd]q hr chrbtrrdc hm lnqd cds]hk hm ?o,

odmchw A- ?s ] ghfgdq kdudk+ bnmitmbshnm ]m]kxrhr hr ] bnlots]shnm ne sgd bnkkhrhnm

oqna]ahkhsx ne svn r]sdkkhsdr hmunkuhmf bnlokdw l]sqhw nodq]shnmr+ hmsdfq]k b]kbtk],

shnmr+ ]mc dwonmdmsh]k etmbshnm b]kbtk]shnmr-

Sgd qdonqs sgdm oqnonrdc sg]s sn l]jd sghr hm,bkd]q ]kfnqhsgl rdbtqd+ vd bntkc

dhsgdq trd X]n&r f]qakdc bhqbths nq Fnkcqdhbg+ Lhb]kh+ ]mc Vhfcdqrnm ’FLV( oqnsnbnk

sn bnmudqs sgd etmbshnm hmsn rdbtqd ahm]qx bhqbthsr- Hm nsgdq vnqcr+ enq d]bg ]qhsgldshb

nodq]shnm+ sgdqd hr ] bnqqdronmchmf ahm]qx f]sd sg]s bnlotsd sgd qdrtksr rdbtqdkx-

Sgd qdonqs chc mns ]bst]kkx hlokdldms sgd rdbtqd bnmitmbshnm ]m]kxrhr- Sgdx ]o,

oqnwhl]sdc hsr shld bnlokdwhsx ax drshl]shmf sgd mtladq ne ahm]qx f]sdr trdc ctqhmf

sgd bnlots]shnm- Sghr hr adb]trd sgd ]bst]k qtmmhmf shld cdodmcr nm l]mx e]bsnqr

hmbktchmf g]qcv]qd rxrsdl ]mc sgd cdrhqdc mtldqhb]k oqdbhrhnm ne sgd b]kbtk]shnm- Hm

chfhs]k bnlotshmf+ d]bg etmbshnm b]m ad dwoqdrrdc ]r ] ahm]qx bhqbths+ ld]mhmf sg]s

etmbshnmr ]qd cdbnlonrdc hmsn rdptdmbdr ne ?MC ]mc NP f]sdr enq oqnbdrrhmf ax

sgd bdmsq]k oqnbdrrhmf tmhs- Khjdvhrd+ etmbshnmr b]m ad qdenqltk]sdc trhmf ?CC ]mc

LTKS f]sdr+ enqlhmf vg]s hr jmnvm ]r ]m ]qhsgldshb bhqbths- Sgd ctq]shnm ne ] rhmfkd

f]sd nodq]shnm+ vgdm ltkshokhdc ax sgd sns]k mtladq ne f]sdr qdpthqdc sn bnlotsd

sgd etmbshnm+ n�dqr ] ldsqhb enq drshl]shmf sgd bnlots]shnm shld enq ]mx etmbshnm-

Enq nmd o]hq ne r]sdkkhsdr+ hs s]jdr 0// lhkkhnm ahm]qx f]sdr sn b]kbtk]sd hsr bnkkhrhnm

oqna]ahkhsx rdbtqdkx-

Hm ] k]sdq vnqj otakhrgdc hm 1/05+ sgdx noshlhydc sgd bhqbths ]mc vdqd ]akd sn

trd 0/0463 LTKS f]sdr ]mc 156//1 sns]k f]sdr sn b]kbtk]sd sgd bnkkhrhnm oqna]ahkhsx

rdbtqdkx enq nmd o]hq ne r]sdkkhsdr ’3(-

Gnvdudq+ adb]trd ne sgd e]bs sg]s sgd cnhmf rdbtqd bnmitmbshnm ]m]kxrhr qdpthqdr

l]mx oqdbhrd bnlots]shnmr ne bnlokdw ]qhsgldshb nodq]shnmr+ sghr oqnonrdc ldsgnc
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hr udqx rknv- ?mc sgtr hm sgd lnqd l]inqhsx b]rdr vgdqd nmd o]qsx nvmr ltkshokd

r]sdkkhsdr+ trhmf sghr ldsgnc sn b]kbtk]sd sgd bnkkhrhnm oqna]ahkhsx enq dudqx o]hq ne

r]sdkkhsdr adbnldr dwsqdldkx hmdflbhdms ]r sgd rknvmdrr ne rdbtqd bnmitmbshnm ]m]kxrhr

l]jdr hs hmed]rhakd sn odqenql sghr ldsgnc nm ]kk onrrhakd o]hqr ne r]sdkkhsdr- Sgdqdenqd+

sghr ldsgnc hr hloq]bshb]k hm lnrs ne sgd b]rdr ctd sn hsr qtmmhmf shld khlhs]shnm- ?

e]rsdq ]ooqn]bg mddcr sn ad oqnonrdc-

1-2 OqhuVsd Rds Hmsdqrdbshnm

Hm sghr sgdrhr+ vd trd Oqhu]sd Rds Hmsdqrdbshnm ’ORH( sn l]jd ] ldsgnc enq r]sdkkhsdr

bnkkhrhnm cdsdbshnm vhsg hloqnudc dflbhdmbx vghkd ft]q]msddhmf sgd oqhu]bx ne sgd

r]sdkkhsdr knb]shnm hmenql]shnm-

Oqhu]sd Rds Hmsdqrdbshnm ’ORH( hr ] rodbhfib oqnakdl vhsghm LOB sg]s ]kknvr svn

nq lnqd o]qshdr sn hmsqnctbd sgdhq oqhu]sd rdsr ]r hmotsr ]mc bnlotsd sgd hmsdqrdbshnm

vghkd mnsghmf dkrd b]m ad hmedqqdc-

A]rdc nm sgd rhyd ne sgd rdsr+ ORH b]m ad bk]rrhfidc hmsn svn b]sdfnqhdr9 a]k]mbdc rds

rhyd ]mc tma]k]mbdc rds rhyd- Sghr hr adb]trd ch�dqdms e]bsnqr mddcr sn ad bnmrhcdqdc

vgdm cdrhfmhmf ]mc du]kt]shmf ORH oqnsnbnkr fhudm sgd svn rbdm]qhnr- A]k]mbdc rds

rhyd hr sgd rbdm]qhnr vgdm ]kk o]qshdr g]ud qdk]shudkx r]ld mtladq ne dkdldmsr hm sgdhq

oqhu]sd rds- ?mc tma]k]mbdc rds rhyd hr sgd rbdm]qhnr vgdm rnld ne sgd o]qshdr g]ud

k]qfdq rds sg]m sgd nsgdqr- Hm sghr sgdrhr+ vd bnmrhcdq a]k]mbdc rds- Sghr hr adb]trd

sgd lnshu]shnm ne sghr vnqj hr sn ]kknv kdrr qdrntqbdetk bntmsqhdr sn bnnodq]sd snfdsgdq+

]mc sgdx g]ud rhlhk]q mtladq ne r]sdkkhsdr ]r rgnvm hm Ehftqd 1-1-

Etyyx ORH hr ] u]qh]shnm ne ORH hm sgd v]x sg]s hs ]kknvr enq sgd hcdmshfib]shnm ne

bnllnm dkdldmsr sg]s ]qd rhlhk]q+ ats mns dw]bskx hcdmshb]k+ a]rdc nm bdqs]hm oqdcd,

fimdc qtkdr nq rhlhk]qhsx ldsqhbr- Sghr bnmbdos v]r fiqrskx hmsqnctbdc ax Eqddcl]m ds

]k+ vgn fhudr ] oqnsnbnk enq G]llhmf,chrs]mbd ’nudq stokdr ne rsqhmfr( ’4(- Hs ]kknvr

o]qshdr sn kd]qm vghbg ne sgdhq onhmsr ]qd vhsghm chrs]mbd ϵ- Hm sgd r]sdkkhsdr bnkkhrhnm

cdsdbshnm b]rd+ etyyhmdrr qdedqr sn hmchuhct]k bnnqchm]sdr ne sgd o]qshdr sg]s ]qd bknrd

ats mns mdbdrr]qhkx dpt]k- Sghr lnchfib]shnm l]jdr hs o]qshbtk]qkx trdetk hm sgd r]sdk,

khsd bnkkhrhnm cdsdbshnm rbdm]qhn ]r lnrs ne sgd shld+ r]sdkkhsdr ]qd ]s qhrj ne bnkkhchmf

vgdm sgdhq bnnqchm]sdr ]qd bknrd ]mc mns mdbdrr]qhkx vgdm sgdx dw]bskx l]sbg-

Sgdqd ]qd ch�dqdms v]xr sn rnkud sgd ORH oqnakdl ’5(- Nudq sgd o]rs xd]qr+

hmsdmrhud qdrd]qbg g]ud addm cnmd cdrhfmhmf btrsnl oqnsnbnkr enq ORH a]rdc nm gn,

lnlnqoghb dmbqxoshnm rtbg ]r sgd vnqjr ne ’6: 7( ]mc nsgdq otakhb,jdx sdbgmhptdr

’8: 0/(- Gnvdudq+ F]qakdc bhqbthsr hr rshkk nesdm bgnrdm sn hlokdldms ORH ]kfnqhsgl
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ctd sn hsr fidwhahkhsx ]mc roddc ’00(- Rodbhfib]kkx+ hs hr rgnvm sg]s ] b]qdetk ]ookhb],

shnm ne f]qakdc bhqbthsr kd]cr sn rnktshnmr sg]s b]m ad bnlodshshud vhsg sgd e]rsdrs

btrsnl oqnsnbnkr ’00(- ?mc adb]trd hs hr fdmdqhb+ nmd b]m rhlokx bqd]sd ] bhqbths enq

sgd cdrhqdc etmbshnm ax tshkhyhmf ]u]hk]akd rnesv]qd o]bj]fdr ’01: 02: 03( enq athkc,

hmf f]qakdc,bhqbths oqnsnbnkr hmrsd]c ne cdudknohmf ]mc hlokdldmshmf ]m dmshqdkx mdv

oqnsnbnk-

Hm sghr sgdrhr+ vd trd ] f]qakdc bhqbths hlokdldms]shnm ne etyyx ORH ]mc ORH sn

]kknv nodq]snqr sn cdsdbs r]sdkkhsdr bnkkhrhnm bnkk]anq]shudkx vhsg e]rsdq roddc-
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Ldsgnc

2-0 Mudquhdv

Hm sghr rstcx0+ vd dwoknqd ] rbdm]qhn hmunkuhmf ltkshokd o]qshdr+ d]bg cdmnsdc ]r

>0. >1. .... >d+ vgdqd h qdoqdrdmsr sgd sns]k mtladq ne o]qshdr hmunkudc- D]bg o]qsx

onrrdrrdr ] oqhu]sd c]s]rds bnloqhrhmf stokdr hm sgd enql ne ’bnnqchm]sd+ naidbs(+

vhsg sgd naidbshud ne fdmdq]shmf ] mdv c]s]rds- Sghr mdv c]s]rds rgntkc hmbktcd c]s]

onhmsr vgdqd sgd bnnqchm]sdr ]qd vhsghm ]m ϵ chrs]mbd eqnl sgd oqhu]sd rdsr ne nsgdq

o]qshdr+ ld]mhmf sgnrd onhmsr ]qd ]s qhrj ne bnkkhrhnm- Sghr v]x+ o]qshdr ]qd ]akd sn

cdsdbs r]sdkkhsdr bnkkhrhnm-

Rodbhfib]kkx+ hm sgd bnmsdws ne ro]bd rhst]shnm]k ]v]qdmdrr+ >d rxlankhydr bntmsqhdr

dpthoodc vhsg khlhsdc nardqu]snqx b]o]ahkhshdr- Sgd oqhu]sd c]s]rds ne >d dmbnlo]rrdr

hmenql]shnm ]ants ro]bd naidbsr sg]s ]qd jmnvm sn >d ats l]x mns ad jmnvm sn nsgdq

o]qshdr- Sn rhlokhex ntq dwodqhldms]k rdsto+ vd enbtr nm ] rbdm]qhn vhsg nmkx svn

o]qshdr ’h ; 1(+ ]ksgntfg sgd ldsgncnknfx hr rb]k]akd sn ] ltksh,o]qsx rdsshmf-

Sgd r]sdkkhsd knb]shnm c]s] vdqd o]qshshnmdc hmsn svn fqntor+ d]bg qdoqdrdmshmf sgd

oqhu]sd c]s]rds ne nmd o]qsx- Sn hcdmshex sgd hmsdqrdbshnmr ne sgdrd c]s]rdsr+ vghbg

hmchb]sd onsdmsh]k bnkkhrhnm bntqrdr adsvddm ro]bd naidbsr+ vd dloknxdc sgd Oqhu]sd

Rds Hmsdqrdbshnm ’ORH( ]kfnqhsgl- ORH v]r hlokdldmsdc trhmf dlo snnkjhs- Dlo hr

]m dflbhdms ltksh o]qsx bnlots]shnm snnkjhs vqhssdm hm B)) a]rdc nm f]qakdc bhqbths

cdudknodc ax V]mf Wh]n hm Mnqsgvdrsdqm Tmhudqrhsx- Fhudm sgd m]stqd ne ro]bd

naidbs bnkkhrhnmr+ vgdqd sgd r]sdkkhsdr sg]s ]qd ]s qhrj ne bnkkhrhnm lnrskx cnm&s g]ud

dw]bs bnnqchm]sd l]sbg+ vd hmhsh]kkx ]ookhdc ] rdbtqd etyyx ORH bnlots]shnm trhmf

f]qakdc bhqbthsr-

�fhsgt: pdonrhsnpu khli enp sgd bncdr
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Gnvdudq+ sgd oq]bshb]k qtmmhmf shld ]rrnbh]sdc vhsg chqdbs etyyx ORH bnlots]shnmr

onrdc rhfmhfib]ms bg]kkdmfdr- Sn ]ccqdrr sghr+ vd ]cnosdc ] chldmrhnm]khsx qdctbshnm

sdbgmhptd jmnvm ]r knb]khsx,rdmrhshud g]rghmf ’KRG(+ d�dbshudkx qdctbhmf sgd qtmmhmf

shld-

2-1 CVsV Vbpthrhshnm

Sgd r]sdkkhsd bnnqchm]sdr enq sghr rstcx vdqd ]bpthqdc eqnl Ro]bd,Sq]bj-nqf+ ] c]s]a]rd

l]m]fdc ax sgd Rbhdmbd ?ookhb]shnmr Hmsdqm]shnm]k Bnqonq]shnm ’R?HB( hm Uhqfhmh]+

vghbg rodbh]khydr hm fnudqmldms ]mc hmenql]shnm sdbgmnknfx rdquhbdr- Ro]bd,Sq]bj-nqf

n�dqr bnlokhldms]qx ]bbdrr sn Ro]bd Rhst]shnm]k ?v]qdmdrr C]s] sn sgd hmsdqm]shnm]k

ro]bd bnlltmhsx- Sgd c]s]rds hmbktcdr sgd lnrs qdbdms Svn,Khmd Dkdldms ’SKD(

rdsr enq ]kk sq]bjdc naidbsr toc]sdc vhsghm sgd oqdbdchmf 2/ c]xr+ ]u]hk]akd hm sgd ”etkk

b]s]knf” rdbshnm ne sgd Ro]bd,Sq]bj-nqf vdarhsd- SKD hr ] rs]mc]qc c]s] enql]s trdc

sn cdrbqhad sgd knb]shnm ne D]qsg,nqahshmf naidbs trhmf ] khrs ne nqahs]k dkdldmsr enq ]

fhudm onhms hm shld ’donbg(- Trhmf ] rths]akd oqdchbshnm enqltk]+ sgd Rs]sd ’onrhshnm

]mc udknbhsx( ]s ]mx onhms hm sgd o]rs nq etstqd b]m ad drshl]sdc sn rnld ]bbtq]bx-

?m dw]lokd ne SKD c]s] enq ]m naidbs hr rgnvdc adknv hm Ehftqd 2-0 ]mc hsr dwok],

m]shnm hr rgnvdc adknv hm Ehftqd 2-1- Sn sq]mrenql sgd SKD c]s] hmsn B]qsdrh]m

Ehftqd 2-09 Dw]lokd SKD c]s]

bnnqchm]sdr ’w. x. y(+ H tshkhydc sgd Oxsgnm o]bj]fd Rjxfidkc- Sghr o]bj]fd oqnbdrrdr

SKD fikdr ax dloknxhmf sgd RFO3 r]sdkkhsd oqno]f]shnm lncdk ’04(- H o]qshshnmdc sgd

bnnqchm]sdr hmsn svn fikdr- H trd sgd fiqrs g]ke ne sgd c]s] sn rhltk]sd naidbsr nvmdc

ax o]qsx ? ]mc sgd rdbnmc g]ke nvmdc ax o]qsx A-

2-2 Etyyx ORH

Vd fiqrs hlokdldms ] etyyx Oqhu]sd Rds Hmsdqrdbshnm ’ORH( ldsgncnknfx dloknxhmf

f]qakdc bhqbthsr- Vd sqx sghr ldsgnc fiqrs adb]trd sgd cdfimhshnm ne etyyx ORH ]khfmr
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Ehftqd 2-19 SKD enql]s dwok]m]shnm

vhsg ntq fn]k ne cdsdbshmf r]sdkkhsdr bnkkhrhnm m]stq]kkx- Sn qdb]o+ etyyx ORH ]kknvr

sgd o]qshdr sn kd]qm vghbg ne sgdhq onhmsr ]qd vhsghm chrs]mbd ϵ ne sgd oqhu]sd onhmsr

nvmdc ax ]mnsgdq o]qsx- Hm ntq b]rd+ sgd ntsots ne sgd etyyx ORH hr dw]bskx sgd rds

ne r]sdkkhsdr sg]s ]qd ]s qhrj ne bnkkhrhnm- Sghr ]ooqn]bg ]hlr sn hcdmshex o]hqr ne c]s]

onhmsr eqnl svn chrshmbs c]s]rdsr+ vgdqd sgd btltk]shud chrs]mbd ]bqnrr ]kk chldmrhnmr

’L]mg]ss]m chrs]mbd( adsvddm d]bg o]hq hr vhsghm ] oqdcdfimdc sgqdrgnkc+ ϵ-

Tonm hmhsh]shmf sgd bnlo]qhrnm+ sgd ]kfnqhsgl du]kt]sdr d]bg o]hq ne c]s] onhmsr+

nmd eqnl d]bg o]qsx&r c]s]rds- Hs b]kbtk]sdr sgd chrs]mbd enq d]bg bnqqdronmchmf

chldmrhnm ]mc rtlr sgdrd u]ktdr- ? c]s] onhms o]hq hr hmbktcdc hm sgd ntsots rds he

]mc nmkx he sgd sns]k rtlldc chrs]mbd adhmf kdrr sg]m nq dpt]k sn ϵ- Enql]kkx+ enq svn

onhmsr ’w0. x0. y0( ]mc ’w1. x1. y1(+ hmbktrhnm bqhsdqh] hr cdfimdc ]r9

}w0 � w1}) }x0 � x1}) }y0 � y1} ≤ ϵ.

Sgd ]kfnqhsgl hr cdrbqhadc hm 0- Vd qtm sghr ]kfnqhsgl nm ] admbgl]qj c]s]rds
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:kfnqhsgl 0 Etyyx 2C ORH

Hmots9 dkdldmsrfi chrsVmbdfi oVqsx
Mtsots9 hmsdqrdbshnm

09 oqnbdctqd AsyyuLPH’dkdldmsr+ chrs]mbd+ o]qsx(
19 hmsdqrdbshnm ← ]m dlosx khrs ne sxod Ahs
29 enq h← / sn kdmfsg’dkdldmsr(� 0 cn
39 enq i ← / sn kdmfsg’dkdldmsr(� 0 cn
49 a ← Hmsdfdq’dkdldmsrZh“Z/“.?KHBD( ▷ Bnlotsd eqnl fiqrs o]qsx&r c]s]
59 a← Hmsdfdq’dkdldmsrZi“Z/“.ANA( ▷ Bnlotsd eqnl rdbnmc o]qsx&r c]s]
69 ch� w ← a� a
79 ]ar ch� w ← �Sb’ch� w(
89 b← Hmsdfdq’dkdldmsrZh“Z0“.?KHBD( ▷ Bnlotsd eqnl fiqrs o]qsx&r c]s]

0�9 c ← Hmsdfdq’dkdldmsrZi“Z0“.ANA( ▷ Bnlotsd eqnl rdbnmc o]qsx&r c]s]
009 ch� x ← b� c
019 ]ar ch� x ← �Sb’ch� x(
029 d ← Hmsdfdq’dkdldmsrZh“Z1“.?KHBD( ▷ Bnlotsd eqnl fiqrs o]qsx&r c]s]
039 e ← Hmsdfdq’dkdldmsrZi“Z1“.ANA( ▷ Bnlotsd eqnl rdbnmc o]qsx&r c]s]
049 ch� y ← d� e
059 ]ar ch� y ← �Sb’ch� y(
069 rtl ← ]ar ch� w) ]ar ch� x ) ]ar ch� y
079 hmrhcd ← chrs]mbd ≥ rtl
089 hmsdqrdbshnm.]oodmc’hmrhcd(

1�9 qdstqm hmsdqrdbshnm

ats hs stqmr nts sg]s sgd qtmmhmf shld hr rshkk mns hcd]k enq sgd otqonrd ne pthbj bnkkhrhnm

cdsdbshnm- Sgd cds]hk ne sgd qtmmhmf shld hr rgnvm hm sgd qdrtks rdbshnm- Sgdm+ hm

nqcdq sn noshlhyd sgd qtmmhmf shld+ vd sqx ]mnsgdq ldsgnc-

2-3 IRF

Knb]khsx,Rdmrhshud G]rghmf ’KRG( hr ] bk]rr ne etmbshnmr trdc sn qdctbd chldmrhnm]khsx

vghkd oqdrdquhmf sgd qdk]shud chrs]mbd adsvddm onhmsr-

Cd�mhshnm 2-3-0 ’KRG E]lhkx(- KdsF ; ’D. c( ad ] ldsqhb ro]bd- Fhudm ] sgqdrg,

nkc p < /+ ]m ]ooqnwhl]shnm e]bsnq b < 0+ ]mc oqna]ahkhshdr k0 < k1+ ] e]lhkx F ne

g]rg etmbshnmr f 9 F → R hr r]hc sn ad ]m IRF eVlhkx he hs r]shrfidr sgd enkknvhmf

bnmchshnmr- Enq ]mx svn onhmsr a. a ∈F ]mc ]mx f bgnrdm q]mcnlkx eqnl F +

� he c’a. a( ≤ p+ sgdm f’a( ; f’a( vhsg oqna]ahkhsx ]s kd]rs k0: ]mc

� he c’a. a( < bp+ sgdm f’a( ; f’a( vhsg oqna]ahkhsx ]s lnrs k1-
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Hm sghr sgdrhr+ vd vnqj vhsg ] KRG e]lhkx nmF ; ’E2. | · |( bnmrhrshmf ne q]mcnl
oqnidbshnmr- Lnqd rodbhfib]kkx+ enq ] fhudm hmots zu ∈ E2+ vd bnlotsd hsr cns oqnctbs

vhsg ] F]trrh]m q]mcnl udbsnq zw ∈ E2+ ]mc etqsgdq pt]mshyd sgd qdrtks hmsn ] rds ne

g]rg ahmr- Sgd hmsdmshnm hr sg]s md]qax onhmsr hm sgd nqhfhm]k ro]bd F e]kk hmsn sgd

r]ld ahm+ vghkd e]q]v]x onhmsr e]kk hmsn ch�dqdmbd ahmr-

Sn cdrbqhad sgd g]rg etmbshnmr l]sgdl]shb]kkx+ cdmnsd ax M · ⌋ sgd finnq nodq]shnm+
v sgd vhcsg ne d]bg pt]mshy]shnm ahm+ ]mc a ] q]mcnl rb]k]q tmhenqlkx bgnrdm eqnl

adsvddm Z/. v“ sg]s hr jdos sgd r]ld enq ]kk onhmsr vhsghm rhmfkd qntmc ne g]rghmf- Vd

cdfimd

f’zu( ; fyw,a’zu( ;


zw · zu ) a

v


. ’2-0(

Vd odqenql 2 shldr ne g]rghmf enq nmd bnnqchm]sd zu ]mc fds sgqdd g]rg u]ktdr enq sghr

bnnqchm]sd zu- Mdws+ vd ]ookx rs]mc]qc ORH bnlots]shnm a]rdc nm f]qakd bhqbths nm

sgd g]rgdc u]ktdr- Sgd ORH ]kfnqhsgl rhlokx bnlo]qd d]bg o]hq ]mc ntsots sgd nmdr

sg]s ]qd sgd r]ld-

:kfnqhsgl 1 KRG ) ORH

Hmots9 bnnqchmVsdrfi chrsVmbdfi oVqsx
Mtsots9 hmsdqrdbshnm

09 oqnbdctqd IPF LPH’bnnqchm]sdr+ chrs]mbd+ o]qsx(
19 dkdldmsr ← IPF’bnnqchm]sdr(
29 hmsdqrdbshnm ← ]m dlosx khrs ne sxod Ahs
39 enq h← / sn kdmfsg’dkdldmsr(� 0 cn
49 enq i ← / sn kdmfsg’dkdldmsr(� 0 cn
59 a ← Hmsdfdq’dkdldmsrZh“.?KHBD( ▷ Bnlotsd eqnl fiqrs o]qsx&r c]s]
69 a← Hmsdfdq’dkdldmsrZi“.ANA( ▷ Bnlotsd eqnl rdbnmc o]qsx&r c]s]
79 dpt]k ← a ;; a
89 hmsdqrdbshnm.]oodmc’dpt]k(

0�9 qdstqm hmsdqrdbshnm

2-4 IRF VmVkxrhr

Vd trd KRG sn oqnidbs sgd 2C bnnqchm]sdr ne sgd r]sdkkhsdr nmsn 0C g]rgdr+ oqdrdqu,

hmf sgd qdk]shud chrs]mbd adsvddm sgd r]sdkkhsdr vhsg ghfg oqna]ahkhsx hm sgd gnod ne

cdbqd]rhmf sgd bnlotshmf shld- Vd cdl]mc sgd enkknvhmf-

’0( Enq ]mx o]hq ne md]qax onhmsr zu. zv ∈ Eb+ sgdqd hr ] ghfg oqna]ahkhsx M0 sg]s sgdx
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e]kk hmsn sgd r]ld atbjds9

Oq’f’zu( ; f’zv(( ≥ M0 vgdmdudq |zu � zv| ≤ Q0. ’2-1(

’1( Enq ]mx o]hq ne md]qax onhmsr zu. zv ∈ Eb+ sgdqd hr ] knv oqna]ahkhsx M1 , M0 sg]s

sgdx e]kk hmsn sgd r]ld atbjds

Oq’f’zu( ; f’zv(( ≤ M1 vgdmdudq |zu � zv| ≥ bQ0 ; Q1. ’2-2(

Hm sgd ]anud+ | ·| hr sgd X1 udbsnq mnql ’h-d-+ sgd Dtbkhcd]m chrs]mbd( ]mc Q1 < Q0-

Mnv vd v]ms sn b]kbtk]sd sgd oqna]ahkhsx ne svn onhmsr zu ]mc zv fds g]rgdc hmsn

sgd r]ld u]ktd+ h-d-+ Oq’f’zu( ; f’zv((- ’Pdb]kk ’2-0( enq sgd enqltk] ne sgd g]rg

etmbshnm-( Sgd cns oqnctbs s]jdr sgd udbsnq u eqnl ghfgdq chldmrhnm sn ] qd]k khmd-

Chuhrhnm ne v ]mc sgd finnq etmbshnm cndr sgd pt]mshy]shnm o]qs- Enq sgd g]rgdr ne zu

]mc zv sn bnkkhcd+ svn bnmchshnmr ltrs ad r]shrfidc9

� }zw · zu � zw · zv} , v: ]mc

� Sgd dmc onhmsr ne ahmr cn mns e]kk adsvddm f’zu( ]mc f’zv(-

Rn vd b]m sq]mredq b]kbtk]shmf sgd oqna]ahkhsx ne sgd g]rgdr ne zu ]mc zv bnkkhchmf

sn b]kbtk]shmf sgd oqna]ahkhsx ne sgd svn bnmchshnmr ]qd ansg r]shrfidc- Rhmbd sgd svn

dudmsr ]qd hmcdodmcdms+ sgd oqna]ahkhsx ne sgd svn dudmsr ]qd ansg r]shrfidc hr itrs sgd

ltkshokhb]shnm ne sgd oqna]ahkhsx ne sgd svn dudmsr g]oodm hmchuhct]kkx-

Enq sgd fiqrs bnmchshnm+ rhmbd zw hr cq]vm eqnl sgd rs]mc]qc F]trrh]m chrsqhatshnm+

eqnl chqdbs bnlots]shnm vd b]m fds zw · zu � zw · zv g]r sgd r]ld chrsqhatshnm ]r |zu �
zv|zy vgdqd zy hr cq]vm eqnl sgd r]ld chrsqhatshnm- Lnqd fdmdq]kkx+ sghr e]bs hr sqtd

enq ]kk q]mcnl u]qh]akdr sg]s ]qd o,rs]akd ]mc sgtr sghr ldsgnc ]krn vnqjr he vd

r]lokd zw eqnl nsgdq k�rs]akd chrsqhatshnmr- Rdd ]oodmchw ? enq dw]lokdr ]mc etqsgdq

chrbtrrhnm- Sgtr+ sgd oqna]ahkhsx ne sgd fiqrs bnmchshnm hr sgd r]ld ]r sgd oqna]ahkhsx

ne |zu � zv|zy , v+ ]mc etqsgdq dpt]kr sgd oqna]ahkhsx ne zy , |yu�yv|
v

- Pdb]kk sg]s zy hr

cq]vm eqnl mnql]k chrsqhatshnm+ rn sgd oce ne sgd fiqrs bnmchshnm hr sgd r]ld ]r sgd

oce ne ] mnql]k chrsqhatshnm- ?mc sgd oqna]ahkhsx ne sgd fiqrs bnmchshnm hr sgd oce ne

mnql]k chrsqhatshnm hmsdfq]shmf eqnl / sn |yu�yv|
v

-

Enq sgd rdbnmc bnmchshnm+ vd fiqrs b]kbtk]sd sgd oqna]ahkhsx ne sgd sgd chuhcdqr ne

ahmr e]kk adsvddm zu ]mc zv+ ]mc hs hr itrs sgd chrs]mbd ne sgd onhmsr chuhcdc ax sgd

ahm vhcsg ]mc hmsdfq]sdr eqnl / sn v- Sghr hr adb]trd sgd n�rds a enq d]bg onhms hr
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r]lokdc hm tmhenql eqnl / sn v+ ]mc sgtr sgd oqna]ahkhsx ne sgd ahm e]kkr adsvddm sgd

svn onhmsr hr tmhenql- Otsshmf sgd svn bnmchshnmr snfdsgdq+ ]mc kds t ; |zu � zv|+ vd
fds sgd oqna]ahkhsx ne zu ]mc zv g]rg sn sgd r]ld u]ktd ad+

 v,t

w7�

e1’w(

0� wt

v


cw. ’2-3(

vgdqd e1 hr sgd oce ne mnql]k chrsqhatshnm- Mnsd sg]s vd chc ] bg]mfd ne u]qh]akd sqhbj

sn bnlahmd sgd rdbnmc bnmchshnm ]mc sgd fiqrs bnmchshnm sn ad hmrhcd ] rhmfkd hmsdfq]k-

Kds tr bg]mfd sgd u]qh]akd ne hmsdfq]shnm sn r ; wt+ xhdkchmf

 v

�

0

t
e1


r

t


0� r

v


cr ’2-4(

Sn l]jd sgd oqna]ahkhsx bknrd sn 0 vgdm u0 ]mc u1 ]qd udqx khjdkx sn ad g]rgdc hmsn

sgd r]ld u]ktd+ vd ltkshokx ax 1- Rn fim]kkx vd fds+

Oq’f’zu( ; f’zv(( ; 1

 v

�

0

t
e1


r

t


0� r

v


cr ’2-5(

Enq j qntmcr ne g]rghmf+ bnkkhrhnm hr cdfimdc ax g]rg u]ktdr adhmf sgd r]ld enq ]kk

j+ rn sgd qdrtkshmf oqna]ahkhsx hr

ZOq’f’zu( ; f’zv((“i.





BgVosdq 3

Pdrtksr

?r cdrbqhadc hm sgd ldsgnc rdbshnm+ sgd r]sdkkhsdr knb]shnm c]s] hr nas]hmdc eqnl

Ro]bd,Sq]bj-nqf ]mc bnmudqsdc sn bnnqchm]sdr enql]s trhmf Rjxfidkc- Vd trd sgd fiqrs

g]ke ne sgd c]s] sn rhltk]sd oqhu]sd r]sdkkhsdr knb]shnmr ne o]qsx ?+ ]mc sgd rdbnmc g]ke

ne sgd c]s] sn rhltk]sd oqhu]sd r]sdkkhsdr knb]shnmr ne o]qsx A- Vd tshkhyd ]bst]k r]sdkkhsd

knb]shnm c]s] sn dmg]mbd sgd sdrshmf ne ntq ldsgnc+ sgdqdax ]bghduhmf lnqd qd]khrshb

]mc ]bbtq]sd qdrtksr- Sn fhud ] adssdq rdmrd ne gnv sgdrd r]sdkkhsdr chrsqhatsdr hm sgd

ro]bd+ H trd rhlokd q]mcnlkx r]lokhmf vhsgnts qdok]bdldms hm tmhenql chrsqhatshnm

sn rdkdbs onhmsr eqnl o]qsx ? ]mc o]qsx A rgnvm hm Ehftqd 3-0 adknv-

Vd ]hl sn du]kt]sd sgd qtmmhmf shldr ]mc odqenql]mbd ne sgd svn ldsgncr nts,

khmdc hm sgd Ldsgncr rdbshnm- Hm ntq rdbtqd bnlots]shnm ]ooqn]bg+ vghbg hr a]rdc nm

f]qakdc bhqbthsr+ sgd qtmmhmf shld hr oqdcnlhm]mskx bnmrsq]hmdc ax sgd ?MC f]sdr:

sgtr+ vd trd sgdl ]r ] oqnwx enq ]rrdrrhmf qtmmhmf shld- Sn drshl]sd sghr+ vd b]kbt,

k]sd sgd mtladq ne ?MC f]sdr tshkhydc ctqhmf sgd rdbtqd bnlots]shnm admbgl]qjr ne

Etyyx ORH ]mc rhlokd ORH-

Enq sgd Etyyx ORH admbgl]qj+ vd fdmdq]sd hs ax q]mcnlkx bqd]shmf 2C onhmsr

tmhenqlkx chrsqhatsdc adsvddm 0 ]mc 0// enq ] fhudm rds rhyd- Vd ]qd ]akd sn trd

q]mcnl onhmsr hmrsd]c ne qd]k c]s] adb]trd sgd qtmshld hr hmcdodmcdms ne sgd bnmsdms

ne sgd hmots ]mc cdodmcr nmkx nm sgd rhyd ne sgd hmots- Sgd admbgl]qjr enq KRG ]mc

rhlokd ORH ]qd fdmdq]sdc hm ] rhlhk]q l]mmdq- Hs&r hlonqs]ms sn mnsd sg]s KRG ldqdkx

g]rgdr d]bg onhms sgqdd shldr+ l]jhmf hsr qtmmhmf shld khmd]q ]mc mdfkhfhakd enq k]qfd

rds rhydr bnlo]qdc sn sgd rdbnmc bnlots]shnm og]rd ’ORH(- Sgdqdenqd+ vd qdoqdrdms

sgd shld bnlokdwhsx ne sgd dmshqd ldsgnc–fiqrs ]ookxhmf KRG ]mc sgdm qtmmhmf 2C

ORH–trhmf sgd shld bnlokdwhsx ne 2C ORH ]knmd- Ehftqd 3-1 rgnvr sgd qtmmhmf shld

bnlo]qhrnm adsvddm sgd svn ldsgncr- Sgd fq]og rgnvr sg]s sgd ldsgnc trhmf KRG

]mc rhlokd 2C ORH g]r qtmmhmf shld ltbg rl]kkdq sg]m Etyyx ORH- Hs hr mnsdvnqsgx
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Ehftqd 3-09 Sgd qdc bhqbkdr ]qd r]lokdc eqnl r]sdkkhsdr ne o]qsx ? ]mc sgd aktd sqh]mfkdr
]qd r]lokdc eqnl r]sdkkhsdr ne o]qsx A- Sgd rb]kd hr jl-

sg]s trhmf 2C ORH ld]mr trhmf sgqdd qntmcr ne g]rghmf hm sgd KRG ogq]rd- Hs hr ]krn

onrrhakd sn trd itrs nmd qntmc ne g]rghmf+ ]mc sgtr qdrtkshmf ] 0C ORH- Hm sg]s b]rd+

sgd qtmmhmf shld ne KRG ) ORH ldsgnc hr ltbg lnqd e]rsdq-

Mdws+ vd v]ms sn bnlo]qd sgd odqenql]mbd ne sgd svn ldsgncr- Vd trd sgd

mtladq ne e]krd onrhshud ]mc e]krd mdf]shud ]r ldsqhbr enq ]bbtq]bx- ? o]hq ne onhmsr

hr ] e]krd onrhshud he hs hr qdonqsdc ]r ] bnkkhrhnm o]hq ats sgdhq chrs]mbd hr etqsgdq sg]m

sgd rodbhfidc bnkkhrhnm chrs]mbd- ? o]hq ne onhmsr hr ] e]krd mdf]shud he hs hr vhsghm sgd

bnkkhrhnm chrs]mbd ats hs hr mns qdonqsdc ]r ] bnkkhrhnm o]hq- Enq Etyyx ORH+ sgd mtladq
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Ehftqd 3-19 Sgd shld bnlokdwhsx ne Etyyx ORH ]mc ORH admbgl]qjr drshl]sdc trhmf
sgd mtladq ne ?MC f]sdr-

ne e]krd onrhshud ]mc e]krd mdf]shud ]qd ansg / adb]trd ntq ]kfnqhsgl du]kt]sdr ]kk

o]hqr ne onhmsr ]mc qdstqmr sgd nmdr sg]s g]ud chrs]mbd adsvddm sgd rodbhfidc ϵ ]mc

dwbktcd sgd onhmsr sg]s ]qd mns-

Enq KRG ]mc rhlokd ORH ldsgnc+ rhmbd sgd ORH vd trdc uhrhs d]bg o]hq ne g]rg

u]ktdr+ sgdqd hr mn qnnl enq hm]bbtq]bx hm sghr o]qs+ ]mc sgd mtladq ne e]krd onrhshudr

]mc mdf]shudr ]qd otqdkx qdrtksr eqnl KRG- ?r rgnvm hm sgd ldsgnc rdbshnm+ sgd

oqna]ahkhsx ne bnkkhrhnm cdodmcr nm sgd chrs]mbd adsvddm svn onhmsr+ sgd ahm vhcsg+

]mc sgd mtladq ne j,oqnctbsr- Sghr ld]mr sg]s sgd ]bbtq]bx ne sghr ldsgnc cdodmcr

nm vg]s u]ktdr ne bnkkhrhnm chrs]mbd+ j+ ]mc ahm vhcsg vd bgnnrd-

Vd bgnnrd sgd bnkkhrhnm chrs]mbd sn ad 4//jl adb]trd qdrtksr rgnv sg]s ] r]sdkkhsd

vhsg ] cdsdbshnm q]mfd ne 4//jl vntkc ad ]akd hm lnqd sg]m 7/” ne sgd b]rdr sn

nardqud ] ghfg,qhrj naidbs svhbd ]mc enq ]s kd]rs 0/r adenqd sgd onsdmsh]k bnkkhrhnm

’05(- Sgdqdenqd+ vd v]ms sgd bnkkhrhnm oqna]ahkhsx enq onhmsr sg]s g]ud chrs]mbd vhsghm

4//jl sn ad k]qfd ]mc enq chrs]mbd fqd]sdq sg]m 4//jl sn ad rl]kk-

Sn bgnnrd sgd o]q]ldsdqr+ vd ohbj ] chrs]mbd ]mc u]qh]sd sgd ahm vhcsg- Enq d]bg

ahm vhcsg+ vd b]kbtk]sd sgd bnkkhrhnm oqna]ahkhsx trhmf sgd bknrdc enqltk] cdrbqhadc hm

sgd ldsgnc rdbshnm sn fds ] fdmdq]k rdmrd+ ]mc sgdm fn sgqntfg d]bg o]hq ne g]rgdc
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onhmsr sn bntms sgd sns]k mtladq ne e]krd onrhshud ]mc e]krd mdf]shud o]hqr hm ntq

rhltk]sdc c]s]rds- Sgd bnkkhrhnm oqna]ahkhshdr enq j ; 0 ]mc j ; 2 ]qd rgnvm hm

Ehftqd 3-3 ]mc Ehftqd 3-4 qdrodbshudkx- Sgd e]krd onrhshudr ]mc e]krd mdf]shudr bntms

hr rgnvm hm Ehftqd 3-2-

Ehftqd 3-29 Sgd toodq fq]og rgnvr sgd mtladq ne e]krd onrhshudr ur- ahm vhcsg enq
sgd sdrshmf c]s] ]mc sgd knvdq fq]og rgnvr sgd mtladq ne e]krd mdf]shudr ur- ahm
vhcsg enq sgd sdrshmf c]s]- Sgdqd ]qd 0/// onhmsr enq nmd o]qsx ]mc sgdqd ]qd 340
sqtd bnkkhrhnm
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Ehftqd 3-39 Sgd oqna]ahkhsx ne bnkkhrhnm b]kbtk]sdc ax sgd enqltk] cdqhudc hm sgd
ldsgnc rdbshnm enq chrs]mbd ne o]hqr ne 4//jl+ 0///jl+ 04//jl+ 1///jl+ ]mc 2///jl-

Ehftqd 3-49 Sgd oqna]ahkhsx ne bnkkhrhnm b]kbtk]sdc ax sgd enqltk] cdqhudc hm sgd
ldsgnc rdbshnm enq chrs]mbd ne o]hqr ne 4//jl+ 0///jl+ 04//jl+ 1///jl+ ]mc 2///jl
enq sgqdd qntmcr ne g]rghmf-





BgVosdq 4

Bnmbktrhnm

?r sgd mtladq ne r]sdkkhsdr ]mc ro]bd cdaqhr hmbqd]rdr+ sq]bjhmf ]mc oqdchbshmf sgdhq

onrhshnmr g]r adbnld drrdmsh]k sn oqdudms bnkkhrhnmr- Sgd b]o]bhsx sn l]m]fd ]mc

oqnbdrr sghr c]s] u]qhdr rhfmhfib]mskx ]lnmf m]shnmr+ vhsg nmkx ] edv onrrdrrhmf ]c,

u]mbdc lnmhsnqhmf b]o]ahkhshdr- Sgdrd m]shnmr mns nmkx l]m]fd ] k]qfd unktld ne

r]sdkkhsdr ats ]krn cnlhm]sd bnmsqnk nudq Ro]bd Rhst]shnm]k ?v]qdmdrr ’RR?( c]s]-

Btqqdms bnkkhrhnm ]unhc]mbd ldsgncr oqhl]qhkx qdkx nm bdmsq]k c]s]a]rdr khjd sgd Ro]bd

Rtqudhkk]mbd Mdsvnqj+ vghbg onrdr qhrjr ne c]s] l]mhotk]shnm ]mc nesdm oqnuhcdr kdrr

]bbtq]sd c]s] sg]m vg]s r]sdkkhsd nodq]snqr b]m hmcdodmcdmskx sq]bj- Sghr tmcdq,

rbnqdr sgd mddc enq hloqnudc c]s],rg]qhmf rxrsdlr ]lnmf nodq]snqr- Hm qdronmrd+

sgd P?MC Bnqonq]shnm oqnonrdc ] mnudk ]ooqn]bg hm 1/03 trhmf rdbtqd Ltksho]qsx

Bnlots]shnm ’LOB( sg]s ]kknvr nodq]snqr sn b]kbtk]sd bnkkhrhnm oqna]ahkhshdr vhsgnts

rg]qhmf oqhu]sd sq]idbsnqx c]s]+ dmg]mbhmf oqhu]bx ]mc qdctbhmf qdkh]mbd nm tmqdkh]akd

bdmsq]k c]s]a]rdr- Gnvdudq+ sghr ldsgnc hr bnlots]shnm]kkx hmsdmrhud ]mc l]x mns

ad oq]bshb]k enq nodq]snqr l]m]fhmf ltkshokd r]sdkkhsdr-

Sghr sgdrhr hmsqnctbdr svn ldsgncr enq bnlotshmf bnkkhchmf r]sdkkhsdr- Sgd fiqrs

ldsgnc+ dloknxhmf etyyx Oqhu]sd Rds Hmsdqrdbshnm ’ORH(+ vghbg qdpthqdr ]ooqnwhl]sdkx

64 lhkkhnm ?MC f]sdr vgdm d]bg ne svn o]qshdr nvmr 4// r]sdkkhsdr- Sgd rdbnmc

ldsgnc bnlahmdr Knb]khsx,Rdmrhshud G]rghmf ’KRG( vhsg ORH ]mc trdr ]ants 14 lhk,

khnm ?MC f]sdr enq sgd r]ld rbdm]qhn- Sgd rdbnmc ldsgnc r]bqhfibdr rnld ]bbtq]bx

sn ]bghdud e]rsdq oqnbdrrhmf shldr+ cdodmchmf nm sgd o]q]ldsdqr bgnrdm-

Sgd l]hm bnmsqhatshnm ne sgdrd ldsgncr hr sg]s sgdx dkhlhm]sd sgd mddc enq bnm,

itmbshnm ]m]kxrhr b]kbtk]shnmr+ vghbg hmunkud sgd bnlots]shnm ne bnlokdw hmsdfq]kr+

dwonmdmsh]k etmbshnmr+ l]sqhw nodq]shnmr+ ]mc ltkshokd ]qhsgldshb- P]sgdq sg]m b]k,

btk]shmf sgd oqna]ahkhsx ne bnkkhrhnm+ sgdrd ldsgncr chqdbskx hcdmshex onsdmsh]k r]sdkkhsdr

]s qhrj ne bnkkhrhnm a]rdc nm sgd oqnuhcdc bnkkhrhnm chrs]mbd o]q]ldsdq-
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Gnvdudq+ sghr oqnonrdc LOB,a]rdc rnktshnm e]bdr hsr nvm rds ne bg]kkdmfdr hm

oq]bshb]k hlokdldms]shnm- Ehqrskx+ rhmbd ] otakhbkx ]bbdrrhakd c]s]a]rd vhsg ro]bd

naidbsr& hmenql]shnm ]kqd]cx dwhrsr+ hs hr rnldvg]s tmqd]khrshb sn ]rrtld sg]s o]qshdr

vhkk mns bnmrtks sghr qdrntqbd nq e]bsnq hsr hmenql]shnm hmsn sgdhq b]kbtk]shnmr- Sgtr+

nmd etstqd chqdbshnm hr sn hmbnqonq]sd sgd bdmsq]k c]s]a]rd hmsn sgd o]q]chfl sn trd

]r ] bqnrr,qdedqdmbd+ dhsgdq sn hmbqd]rd ]bbtq]bx nq sn cdbqd]rd qtmmhmf shld- ?mnsgdq

chqdbshnm hr sn fimc noshl]k o]q]ldsdqr ’ahm vhcsg+ bnkkhrhnm chrs]mbd( l]sgdl]shb]kkx

nq fimc ]mnsgdq KRG etmbshnm vhsg kdrr e]krd onrhshudr ]mc e]krd mdf]shudr-
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o,rsVakd chrsqhatshnm

Cd�mhshnm :-.-0 ’k,rs]akd chrsqhatshnmr(- ? chrsqhatshnm C hr k,rs]akd he+ enq ]mx

hmcdodmcdms hcdmshb]kkx chrsqhatsdc ’hhc( q]mcnl u]qh]akdr V0. . . . . Vm chrsqhatsdc ]b,

bnqchmf sn C+ ]mc ]mx qd]k mtladqr u0. . . . . um+ sgd q]mcnl u]qh]akd
m

d70 udVd g]r ]

oqna]ahkhsx chrsqhatshnm sg]s hr sgd r]ld ]r sg]s ne sgd q]mcnl u]qh]akd


m

d70

}ud}n
 �

m

V.

vgdqd V hr cq]vm eqnl C-

PdlXqj- Sgd rs]mc]qc B]tbgx chrsqhatshnm hr 0,rs]akd ]mc sgd rs]mc]qc F]trrh]m

oqna]ahkhsx chrsqhatshnm hr 1,rs]akd-

Pdb]kk sg]s sgd bg]q]bsdqhrshb etmbshnm+

φV’r( ; �
�
ddrV


.

hr ] etmbshnm sg]s bnlokdsdkx cdsdqlhmdr sgd adg]uhnq ]mc oqnodqshdr ne sgd oqna]ahkhsx

chrsqhatshnm ne sgd q]mcnl u]qh]akd V -

Rs]akd chrsqhatshnmr b]m ad o]q]ldsdqhydc ax entq o]q]ldsdqr+ �. β. γ. δ- Sgdrd

o]q]ldsdqr b]m ad hmsdqoqdsdc ]r enkknvr9

� � hr sgd vdhfgs hm sgd s]hkr ne sgd chrsqhatshnm- Hm nsgdq vnqcr+ sgdx ]qd sgd

u]ktdr ntsrhcd ne sgd bqhshb]k u]ktdr hm sgd chrsqhatshnm-

� β hr sgd rjdvmdrr ne sgd chrsqhatshnm ]mc �0 , β , 0- ? ydqn ads] ld]mr sg]s

sgd chrsqhatshnm hr rxlldsqhb-

� γ ld]rtqdr sgd chrodqrhnm ne sgd chrsqhatshnm-



2/ 5oodmchv 5- o�rsSakd chrsphatshnm

� δ hr sgd knb]shnm o]q]ldsdq-

? mnql]k chrsqhatshnm vhsg ld]m µ ]mc u]qh]mbd µ hr 1,rs]akd ]mc o]q]ldsqhy]akd

ax ’1. /.
√
µ.µ(-
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Bnmitmbshnm :mVkxrhr

Bnmitmbshnm ]m]kxrhr b]kbtk]sdr sgd oqna]ahkhsx ne bnkkhrhnm enq svn r]sdkkhsdr- D]bg

r]sdkkhsd hr lncdkkdc ]r ] rogdqhb]k naidbs+ rn hsr q]chtr b]ostqdr hsr rg]od- D]bg

r]sdkkhsd hr ]rrtldc sn cduh]sd eqnl hsr onrhshnm+ k+ ]mc sgdrd cduh]shnmr ]qd ]rrtldc

sn ad mnql]kkx chrsqhatsdc vhsg bnu]qh]mbd l]sqhw B- Sgd svn r]sdkkhsdr ]qd ]krn

]rrtldc sn g]ud khmd]q qdk]shud udknbhshdr ]r hm ]mx rgnqs shld vhmcnv+ sgd r]sdkkhsd&r

sq]idbsnqx hr ]klnrs khmd]q- Adb]trd sgd onrhshnm]k dqqnqr nm sgd svn r]sdkkhsdr ]qd

]rrtldc sn ad hmcdodmcdms ]mc vg]s l]ssdqr enq bnkkhrhnm ]qd sgd qdk]shud chrs]mbd+

vd b]m rghes ]kk sgd dqqnqr nmsn nmd ancx- Hs hr ]krn rs]mc]qc sn rghes ]kk sgd l]rr

nmsn sgd nsgdq ancx+ bqd]shmf ] [bnlahmdc naidbs” vgnrd q]chtr hr dpt]k sn sgd rtl

ne sgd q]chh ne sgd svn hmchuhct]k rogdqdr- Vd b]m sgdm hl]fhmd ] a]kk ne q]chtr

QX)Qa o]rrhmf sgqntfg ] cdmrhsx dkkhornhc vhsg bnu]qh]mbd l]sqhw BX)Ba- Sghr a]kk

sq]bdr ] [bnkkhrhnm stad” sgqntfg sgd bnlahmdc cdmrhsx dkkhornhc+ ]mc sgd oqna]ahkhsx

ne bnkkhrhnm hr sgdm rhlokx sgd oqna]ahkhsx l]rr ne sgd cdmrhsx dkkhornhc vhsghm sghr

bnkkhrhnm stad- Sgd etkk bnmitmbshnm ]m]kxrhr b]kbtk]shnm hr cdrbqhadc hm ?kfnqhsgl 05-
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:kfnqhsgl 2 Sgd bnmitmbshnm ]m]kxrhr b]kbtk]shnm

09 Hmotsr9 {Ud. Bd. Md. Qd{X,a
19 Up ← Ua � UX
29 h← Tp

|Tp | . i ←
Ta×T�
|Ta×T�|

. j ← h· i

39 P ← Zi j“
49 B ← PR ’BX ) Ba(P
59 ’t. u( ← Dhfdmudbsnqr’B(
69 ’µ1w. µ

1
x( ← Dhfdmu]ktdr’B(

79 µw ←

µ1w. µx ←


µ1x

89 t ← t
|t| . u ← u

|u|
0�9 S ← Zt u“

009


wk
xk


← SRPR ’Ma � MX(

019

029 k ← 0
1�σrσx

 N

�N

 √
N1�w1

�
√
N1�w1 e’w. x( cxcw

039 Vgdqd

049 e’w. x( ; dwo


�0

1


w�wb
σr

1

)

x�xb
σx

1


059 Pdstqm9 k
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Z0“ S- R- Jdkrn+ C- ?- U]kk]cn+ I- Bg]m+ A- Atbjv]ksdq ds Xk-+ [Hloqnudc bnmitmbshnm

]m]kxrhr uh] bnkk]anq]shud ro]bd rhst]shnm]k ]v]qdmdrr+” hm 8sg :cuXmbdc LXth

NoshbXk Xmc RoXbd RtqudhkkXmbd Sdbgmnknfhdr Anmedqdmbd) LXth) GH+ 1//7-

Z1“ ?- B- X]n+ [Oqnsnbnkr enq rdbtqd bnlots]shnmr+” hm 12qc :mmtXk Rxlonrhtl nm

EntmcXshnmr ne Anlotsdq Rbhdmbd firebr 0871(+ 0871+ oo- 05/z053-

Z2“ A- Gdldmv]x+ V- Vdkrdq+ ]mc C- A]hnbbgh+ :bghduhmf ghfgdq,�cdkhsx bnmitmbshnm

XmXkxrdr trhmf bqxosnfqXogx sn hloqnud hmenqlXshnm rgXqhmf- P]mc Bnqonq]shnm+

1/03-

Z3“ A- Gdldmv]x+ R- Kt+ P- Nrsqnurjx+ ]mc V- Vdkrdq Hu+ [Ghfg,Oqdbhrhnm Rdbtqd

Bnlots]shnm ne R]sdkkhsd Bnkkhrhnm Oqna]ahkhshdr+” hm Rdbtqhsx Xmc AqxosnfqXogx

enq Mdsvnqjr+ U- Yhj]r ]mc P- Cd Oqhrbn+ Dcr- Bg]l9 Roqhmfdq Hmsdqm]shnm]k

Otakhrghmf+ 1/05+ unk- 8730+ oo- 058z076+ rdqhdr Shskd9 Kdbstqd Mnsdr hm

Bnlotsdq Rbhdmbd- ZNmkhmd“- ?u]hk]akd9 gsso9..khmj-roqhmfdq-bnl.0/-0//6.867,

2,208,33507,8 8

Z4“ L- I- Eqddcl]m+ J- Mhrrhl+ ]mc A- Ohmj]r+ [Dflbhdms oqhu]sd l]sbghmf ]mc

rds hmsdqrdbshnm+” hm HmsdqmXshnmXk bnmedqdmbd nm sgd sgdnqx Xmc XookhbXshnmr ne

bqxosnfqXoghb sdbgmhptdr- Roqhmfdq+ 1//3+ oo- 0z08-

Z5“ C- Lnq]kdr+ H- ?ftcn+ ]mc I- Knody+ [Oqhu]sd rds hmsdqrdbshnm9 ?

rxrsdl]shb khsdq]stqd qduhdv+” Anlotsdq Rbhdmbd Pduhdv+ unk- 38+ o- 0//456+

1/12- ZNmkhmd“- ?u]hk]akd9 gssor9..vvv-rbhdmbdchqdbs-bnl.rbhdmbd.]qshbkd.ohh.

R0463/02612///234

Z6“ W- B]qodms+ R- E]adq+ S- R]mcdq+ ]mc F- Srtchj+ [Oqhu]sd rds oqnidbshnmr %

u]qh]msr+” hm Oqnbddchmfr ne sgd 1.03 nm Unqjrgno nm OqhuXbx hm sgd Dkdbsqnmhb

Rnbhdsx+ 1/06+ oo- 76z87-
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Z7“ J- Mnltq]+ X- Rghq]hrgh+ L- Lngqh+ ]mc L- Lnqhh+ [Rdbtqd ]rrnbh]shnm qtkd lhm,

hmf nm udqshb]kkx o]qshshnmdc c]s] trhmf oqhu]sd,rds hmsdqrdbshnm+” HDDD :bbdrr+

unk- 7+ oo- 033 347z033 356+ 1/1/-

Z8“ O- Phmc]k ]mc L- Pnrtkdj+ [L]khbhntr,rdbtqd oqhu]sd rds hmsdqrdbshnm uh] ct]k

dwdbtshnm+” hm Oqnbddchmfr ne sgd 1.03 :AL RHFR:A Anmedqdmbd nm Anlotsdq

Xmc AnlltmhbXshnmr Rdbtqhsx+ 1/06+ oo- 0118z0131-

Z0/“ S- Ih]mf ]mc W- Xt]m+ [Sq]bd]akd oqhu]sd rds hmsdqrdbshnm hm bkntc bnlotshmf+”

hm 1.08 HDDD Anmedqdmbd nm CdodmcXakd Xmc Rdbtqd Anlotshmf fiCRA(- HDDD+

1/08+ oo- 0z6-

Z00“ X- Gt]mf+ C- Du]mr+ ]mc I- J]sy+ [Oqhu]sd rds hmsdqrdbshnm9 ?qd f]qakdc bhqbthsr

adssdq sg]m btrsnl oqnsnbnkr=” hm MCRR+ 1/01-

Z01“ X- Gt]mf+ C- Du]mr+ I- J]sy+ ]mc K- L]kj]+ [E]rsdq rdbtqd {Svn,O]qsx{ bnlot,
s]shnm trhmf f]qakdc bhqbthsr+” hm 1.sg TRDMHW Rdbtqhsx Rxlonrhtl fiTRDMHW

Rdbtqhsx 00(+ 1/00-

Z02“ K- L]kj]+ [Ulbqxos9 lnctk]q rnesv]qd ]qbghsdbstqd enq rb]k]akd rdbtqd bnlot,

s]shnm+” hm Oqnbddchmfr ne sgd 07sg :AL bnmedqdmbd nm Anlotsdq Xmc bnlltmh,

bXshnmr rdbtqhsx+ 1/00+ oo- 604z613-

Z03“ C- L]kjgh+ M- Mhr]m+ A- Ohmj]r+ X- Rdkk] ds Xk-+ [E]hqok]x,rdbtqd svn,o]qsx bnl,

ots]shnm rxrsdl-” hm TRDMHW rdbtqhsx rxlonrhtl+ unk- 3- R]m Chdfn+ B?+ TR?+

1//3+ o- 8-

Z04“ D- ?mfdk+ HmsdqXbshud Anlotsdq FqXoghbr 9 : Sno,Cnvm :ooqnXbg vhsg NodmFI-

Anrsnm+ L?9 ?cchrnm Vdrkdx Knmfl]m+ 1///-

Z05“ F- B]lohsh+ F- Aqtmdssh+ U- Aq]tm+ D- Ch Rbh]rbhn+ ]mc B- Bhlhmdkkh+ [Nqahs]k

jhmdl]shbr ne bnmitmbshmf naidbsr hm Knv,D]qsg Nqahs ]mc noonqstmhshdr enq

]tsnmnlntr nardqu]shnmr+” :bsX :rsqnmXtshbX+ unk- 1/7+ oo- 244z255+ Itk-

1/12- ZNmkhmd“- ?u]hk]akd9 gssor9..vvv-rbhdmbdchqdbs-bnl.rbhdmbd.]qshbkd.ohh.

R//83465412//1/5/


