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CD@C DMC UNPCR HM K@LOKHFGSDP FPNTOR @MC NSGDP

UPD@SG OPNCTBSR

ax RD@M BKD@PX–

’CdoYpsldms ne LYsgdlYshbr) Sgd Bhsx Bnkkdfd ne Mdv Xnpj) Bhsx Tmhudprhsx ne Mdv Xnpj)

Mdv Xnpj) MX 0..20) TR4(

Ymc IDMMHEDP S@A@BJ†

’CdoYpsldms ne LYsgdlYshbr) Anvcnhm Bnkkdfd) Aptmrvhbj) LD .3.00) TR4(

ZPdbdhudc 20 Nbsnadq 1..2- Pduhrdc 0. Itmd 1..3[

@arsqUbs

Ud dwoknqd sgd fdnldsqx ne sgd B‘xkdx fq‘ogr ne sgd k‘lokhfgsdq fqntor ‘mc ‘ vhcd q‘mfd ne

vqd‘sg oqnctbsr- Ud rgnv sg‘s sgdrd fqntor g‘ud cd‘c dmc dkdldmsr ne ‘qahsq‘qx cdosg vhsg

qdrodbs sn sgdhq m‘stq‘k fdmdq‘shmf rdsr- @m dkdldms v hm ‘ fqnto F vhsg }mhsd fdmdq‘shmf rds W

hr ‘ cd‘c dmc dkdldms he mn fdncdrhb q‘x eqnl sgd hcdmshsx sn v hm sgd B‘xkdx fq‘og �jF: WÞ
b‘m ad dwsdmcdc o‘rs v- @cchshnm‘kkx) vd cdrbqhad rnld mnm,bnmudw adg‘uhntq ne o‘sgr

adsvddm dkdldmsr hm sgdrd B‘xkdx fq‘ogr ‘mc rddr‘v vnqcr) vghbg ‘qd onsdmsh‘k narsqtbshnmr

sn sgdrd fq‘ogr r‘shrexhmf sgd j,edkknv sq‘udkkdq oqnodqsx-

0, Fmsqnctbshnm

Sgd l‘hm fn‘k ne sghr o‘odq hr sn hmudrshf‘sd sgd ldsqhb oqnodqshdr ne fdncdrhbr ‘mc a‘kkr hm sgd

B‘xkdx fq‘ogr ne k‘lokhfgsdq fqntor Km) vhsg qdrodbs sn sgd oqdrdms‘shnm

Km ¼ ,Y: s0½shYs.h: siYs.i½: Ymk

‘r vdkk ‘r lnqd fdmdq‘k bk‘rrdr ne vqd‘sg oqnctbsr- Sgd k‘lokhfgsdq fqntor Km g‘ud ‘m d‘rx fdn,

ldsqhb hmsdqoqds‘shnm hm vghbg vd b‘m uhdv ‘m dkdldms ne Km ‘r ‘ rds ne hmrsqtbshnmr enq

bg‘mfhmf sgd rs‘sd ne ‘ ah,hm}mhsd rsqhmf ne khfgs atkar) d‘bg vhsg m rs‘sdr- Enq dw‘lokd) hm K1)

d‘bg khfgs atka hr ldqdkx nm nq nee-

Mns ltbg hr jmnvm ‘ants sgd fdnldsqx ne sgd B‘xkdx fq‘og ne sgdrd fqntor hm sgd ‘anud

oqdrdms‘shnm) ‘mc vd adfhm ax cdrbqhahmf mnql‘k enqlr enq dkdldmsr ne Km ‘mc chrbtrrhmf ‘

rodbh‘k e‘lhkx ne fdncdrhbr hm sghr B‘xkdx fq‘og- Ud sgdm cdrbqhad ‘m hmsdqdrshmf ogdmnldmnm

vghbg nbbtqr hm sghr B‘xkdx fq‘og) m‘ldkx sgd dwhrsdmbd ne cdYc dmc dkdldmsr- Kds F ad ‘

fqnto vhsg ‘ }mhsd fdmdq‘shmf rds W) ‘mc cdmnsd ax � ¼ �jF: WÞ sgd B‘xkdx fq‘og ne F vhsg

qdrodbs sn sghr }mhsd fdmdq‘shmf rds- @m dkdldms v < F hr ‘ cd‘c dmc dkdldms he mn fdncdrhb q‘x

eqnl sgd hcdmshsx sn v hm � b‘m ad dwsdmcdc o‘rs v-

Cd‘c dmc adg‘uhntq nbbtqr hm ‘ mtladq ne rdsshmfr- Ehmhsd fqntor ‘kv‘xr g‘ud cd‘c dmc

dkdldmsr) ‘mc dudm vdkk,adg‘udc fqntor rtbg ‘r sgd hmsdfdqr b‘m g‘ud cd‘c dmc dkdldmsr vhsg

054
�� Rgd @tsgnq 1//4, Otakhrgdc ax Nwenqc Tmhudqrhsx Oqdrr, @kk qhfgsr qdrdqudc,

Cnq Odqlhrrhnmr) okdUrd dlUhk9 intqmUkr,odqlhrrhnmr;ntointqmUkr,nqf

– D,l‘hk9 bkd‘qx;rbh-bbmx-btmx-dct

† D,l‘hk9 is‘a‘bj;anvcnhm-dct

Sgd PtYpsdpkx IntpmYk ne LYsgdlYshbr @cu‘mbd @bbdrr otakhrgdc nmkhmd nm 7 @oqhk 1..4

PtUqs, I, JUsg, 45 �1//4() 054y067: cnh90/,0/82.plUsg.gUg/2/
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qdrodbs sn bnmsqhudc fdmdq‘shmf rdsr) ‘r chrbtrrdc hm Z6) Bg‘osdq 3) Dw‘lokd 4[ ne cd k‘ G‘qod-

Dw‘lokdr ne hm}mhsd fqntor vhsg cd‘c dmc dkdldmsr vhsg qdrodbs sn m‘stq‘k fdmdq‘shmf rdsr ‘qd

q‘qd- Sgnlornm#r fqnto E hr ‘m dw‘lokd ne ‘ snqrhnm,eqdd hm}mhsd fqnto vhsg cd‘c dmc dkdldmsr

vhsg qdrodbs sn hsr m‘stq‘k }mhsd fdmdq‘shmf rds) ‘r cdrbqhadc hm Z4[- Hm Sgdnqdl 3-2 adknv) vd

oqnud sg‘s sgd k‘lokhfgsdq fqntor Km vhsg sgd fdmdq‘shmf rds fhudm ‘anud g‘ud hm}mhsd e‘lhkhdr

ne cd‘c dmc dkdldmsr-

Sgdqd hr ‘ etmc‘ldms‘k cheedqdmbd adsvddm sgd cd‘c dmc dkdldmsr hm Sgnlornm#r fqnto E ‘mc

sgd k‘lokhfgsdq fqntor Km) bg‘q‘bsdqhydc ax sgd mnshnm ne cdosg- Sgd cdosg ne ‘ cd‘c dmc dkdldms v

vhsg 0v0 ¼ m hr sgd kdmfsg ne sgd rgnqsdrs o‘sg eqnl v sn ‘ onhms hm sgd rogdqd ne q‘chtr m þ 0� Hm E

sgd cdosg ne ‘mx cd‘c dkdldms hr svn- Ud rgnv hm Sgdnqdl 3-2 sg‘s sgd k‘lokhfgsdq fqntor bnms‘hm

cd‘c dmc vnqcr vghbg qdpthqd o‘sgr ne ‘qahsq‘qx kdmfsg sn kd‘ud sgdhq bnms‘hmhmf a‘kkr-

Ud dwoknqd nsgdq e‘lhkhdr ne vnqcr vhsg hmsdqdrshmf oqnodqshdr qdf‘qchmf vghbg fdmdq‘snqr

l‘x cdbqd‘rd sgdhq vnqc kdmfsg- Ud cd}md ‘ e‘lhkx ne rddrYv vnqcr vhsg sgd oqnodqsx sg‘s

dw‘bskx svn fdmdq‘snqr qdctbd vnqc kdmfsg) ‘mc etqsgdqlnqd sg‘s sg‘s hmhsh‘k bgnhbd ne kdmfsg,

qdctbhmf fdmdq‘snq cdsdqlhmdr ‘ tmhptd rtardptdms kdmfsg,qdctbhmf fdmdq‘snq enq l‘mx hsdq‘shnmr

ne qdctbshnmr hm kdmfsg-

Ud bnmshmtd ntq chrbtrrhnm ne sgd B‘xkdx fq‘og ne Km hm rdbshnm 4 ax bnmrhcdqhmf bnmudwhsx

oqnodqshdr- B‘mmnm cd}mdr sgd mnshnm ne ‘klnrs bnmudwhsx hm Z2[- Sghr oqnodqsx ft‘q‘msddr ‘kfn,

qhsglhb bnmrsqtbshnm ne sgd a‘kk A’m þ 0( eqnl sgd a‘kk A’m( ax l‘jhmf hs rte}bhdms sn bnmrhcdq

nmkx ‘ }mhsd rds ne onrrhakd v‘xr sg‘s ‘m dkdldms hm A’m þ 0( b‘m ad nas‘hmdc eqnl cheedqdms

dkdldmsr ne A’m(- Fdnldsqhb‘kkx) ‘ fqnto hr Yklnrs bnmudw vhsg qdrodbs sn ‘ }mhsd fdmdq‘shmf rds

he) enq k‘qfd dmntfg m) ‘mx onhmsr ‘s chrs‘mbd 1 hm A’m( b‘m ad bnmmdbsdc ax ‘ o‘sg ne tmhenqlkx

antmcdc kdmfsg vghbg khdr dmshqdkx hmrhcd A’m(-

Sgd fqntor Km ‘qd mns }mhsdkx oqdrdmsdc) ‘mc sgtr hs enkknvr eqnl B‘mmnm Z2[ sg‘s sgd B‘xkdx

fq‘ogr � ¼ �jKm: zY: s{Þ ‘qd mns ‘klnrs bnmudw- Trhmf sgd fdnldsqx ne sgd fqntor Km ‘r vdkk ‘r

ntq cdrbqhoshnm ne fdncdrhbr hm �) vd fhud ‘m dwokhbhs dw‘lokd ne ‘m hm}mhsd e‘lhkx ne vnqcr

vghbg hkktrsq‘sdr bnmbqdsdkx sgd e‘hktqd ne sgd ‘klnrs bnmudwhsx oqnodqsx) ‘mc dwsdmc sgdrd

dw‘lokdr sn ‘ lnqd fdmdq‘k bk‘rr ne vqd‘sg oqnctbsr-

J‘onuhbg Z02[ cd}mdr ‘ vd‘jdq bnmudwhsx bnmchshnm enq B‘xkdx fq‘ogr) b‘kkdc J �’1( nq

lhmhlYk Yklnrs bnmudwhsx- J‘onuhbg Z02[ ‘mc Phkdx Z07[ oqnud rdudq‘k bnmrdptdmbdr ne lhmhl‘k

‘klnrs bnmudwhsx: enq dw‘lokd) he ‘ fqnto F hr lhmhl‘kkx ‘klnrs bnmudw sgdm J‘onuhbg Z02[

rgnvdc sg‘s hs hr mdbdrr‘qhkx }mhsdkx oqdrdmsdc- Hs enkknvr sg‘s sgd k‘lokhfgsdq fqntor ‘qd mns

lhmhl‘kkx ‘klnrs bnmudw- Ud cdrbqhad ‘m dwokhbhs e‘lhkx ne dw‘lokdr vghbg rgnv bnmbqdsdkx

vgx sgd fqntor Km ‘qd mns lhmhl‘kkx ‘klnrs bnmudw-

Ehm‘kkx) hm rdbshnm 5 vd cdrbqhad cd‘c dmc adg‘uhntq hm lnqd fdmdq‘k vqd‘sg oqnctbsr- Sgd

k‘lokhfgsdq fqntor ‘qd ‘kfdaq‘hb‘kkx sgd vqd‘sg oqnctbsr �m ��- Sgd oqnne ne Sgdnqdl 3-2 trdr

bdqs‘hm oqnodqshdr ne sghr vqd‘sg oqnctbs rsqtbstqd) ‘r vdkk ‘r ldsqhb oqnodqshdr ne sgd fqntor- Ud

dwsdmc Sgdnqdl 3-2 sn ‘ k‘qfdq bk‘rr ne vqd‘sg oqnctbsr hm Sgdnqdl 5-0 ‘mc rgnv sgd dwhrsdmbd

ne ]rddr‘v# vnqcr hm lnqd fdmdq‘k vqd‘sg oqnctbsr-

1, AUbjfqntmc

1-0- UpdYsg opnctbsr

@ vqd‘sg oqnctbs hr ‘ rs‘mc‘qc ‘kfdaq‘hb bnmrsqtbshnm vghbg hr ‘ rodbh‘k b‘rd ne ‘ rdlh,chqdbs

oqnctbs- Fhudm fqntor F ‘mc G) vd enql sgd vqd‘sg oqnctbs F �G ax s‘jhmf sgd chqdbs oqnctbs

r� bkd.pw .mc i� s.a.bj055
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ne bnohdr ne F) nmd enq d‘bg dkdldms ne G- Sgd fdmdq‘snqr ne F ‘bs nm sgd bnox ne F hmcdwdc ax

sgd hcdmshsx) ‘mc sgd fdmdq‘snqr ne G ‘bs nm sgd hmcdwhmf dkdldmsr ne G) vhsg sgd deedbs ne sq‘mr,

k‘shmf sgd bnox ne F hmcdwdc ax sgd hcdmshsx sn sgd ‘ooqnoqh‘sd bnmitf‘sd bnox ne F- Sgd chqdbs

rtl �g<GF hr) ‘ rtafqnto ne F �G fhudm ax bnmitf‘sd bnohdr ne F) ‘mc sgdqd hr ‘ m‘stq‘k oqn,

idbshnm gnlnlnqoghrl eqnl F �G sn G vghbg ldqdkx cdkdsdr nbbtqqdmbdr ne sgd fdmdq‘snqr ne F-

Nmd ne sgd rhlokdrs hm}mhsd vqd‘sg oqnctbsr hr �1 ��: qdedqqdc sn ‘r sgd k‘lokhfgsdq fqnto-

Sghr fqnto g‘r addm rstchdc enq hsr qdl‘qj‘akd rodbsq‘k ld‘rtqd Z7) 00) 01[) hsr rsq‘mfd q‘mcnl

v‘kjr Z06) 04[ ‘mc hsr hmsdqdrs ‘r ‘m tmtrt‘k ‘ldm‘akd fqnto Z03[-

Uqd‘sg oqnctbsr nesdm oqnuhcd hmsdqdrshmf dw‘lokdr ne ‘kfdaq‘hb nq fdnldsqhb qdrtksr- Enq

dw‘lokd) Dqrbgkdq Z8[ oqnudc sg‘s � �� hr pt‘rh,hrnldsqhb sn � �j� � RÞ: vgdqd R hr ‘mx }mhsd

fqnto- Sghr f‘ud sgd }qrs dw‘lokd ne ‘ }mhsdkx fdmdq‘sdc) ‘ksgntfg mns }mhsdkx oqdrdmsdc) rnku‘,

akd fqnto pt‘rh,hrnldsqhb sn ‘ }mhsdkx fdmdq‘sdc fqnto vghbg hr mns uhqst‘kkx rnku‘akd-

1-1- Bnmudwhsx bnmchshnmr

Ud mnv cd}md sgd bnmudwhsx bnmchshnmr vghbg vd trd adknv-

CDEHMHSHNM 1-0 @ fqnto F hr Yklnrs bnmudw’j() nq @B’j() vhsg qdrodbs sn ‘ }mhsd fdmdq‘shmf rds

W he sgd enkknvhmf bnmchshnm gnkcr- Sgdqd hr ‘ mtladq M’j( rtbg sg‘s enq ‘kk onrhshud hmsdfdqr

m $ M.: ‘mx svn dkdldmsr x ‘mc y hm sgd a‘kk A’m( ne q‘chtr m vhsg cWjx: yÞ 2 j b‘m ad bnmmdbsdc

ax ‘ o‘sg ne kdmfsg ‘s lnrs M’j( sg‘s khdr dmshqdkx hm A’m(-

B‘mmnm Z2[ rgnvdc sg‘s sgd o‘q‘ldsdq j hr tmmdbdrr‘qx: he jF: WÞ hr @B’1( sgdm hs hr ‘krn

@B’j( enq ‘kk hmsdfq‘k j $ 1� Sgtr vd l‘x qdedq sn jF: WÞ rhlokx ‘r ‘klnrs bnmudw) hfmnqhmf sgd

o‘q‘ldsdq j- Etqsgdqlnqd) he sgd bnmchshnm gnkcr enq ‘kk }mhsd fdmdq‘shmf rdsr W ne F) vd r‘x sg‘s

F hr ‘klnrs bnmudw-

CDEHMHSHNM 1-1 @ fqnto F hr lhmhlYkkx Yklnrs bnmudw) nq L@B) vhsg fdmdq‘shmf rds W he sgd

enkknvhmf bnmchshnm gnkcr- Fhudm ‘mx svn dkdldmsr w ‘mc x hm sgd a‘kk A’m( ne q‘chtr m $ M.

vghbg ‘qd chrs‘mbd 1 ‘o‘qs) sgdqd hr ‘ o‘sg adsvddm sgdl ne kdmfsg ‘s lnrs 1m . 0 sg‘s qdl‘hmr

hmrhcd A’m(-

@mx svn onhmsr w) x < A’m( b‘m ad bnmmdbsdc ax ‘ o‘sg ne kdmfsg ‘s lnrs 1m sg‘s qdl‘hmr

dmshqdkx hmrhcd A’m( ax bnmmdbshmf d‘bg onhms sn sgd hcdmshsx ‘mc inhmhmf sgnrd o‘sgr) rn lhmhl‘k

‘klnrs bnmudwhsx hr sgd vd‘jdrs ne ‘ e‘lhkx ne vd‘j bnmudwhsx bnmchshnmr cdrbqhadc ax

J‘onuhbg Z02[-

2, MnqlUk enqlr Umc fdncdrhbr hm 5L Umc vqdUsg oqnctbsr

2-0- KYlokhfgsdp fpntor

Sn tmcdqrs‘mc mnql‘k enqlr ne dkdldmsr hm Km) vd adfhm vhsg sgd b‘rd ne K1 ¼ �1 ��: ‘mc sgd

rs‘mc‘qc fdnldsqhb hmsdqoqds‘shnm ne dkdldmsr ne K1- Bnmrhcdq ‘ ah,hm}mhsd rsqhmf ne khfgs atkar)

d‘bg ne vghbg g‘r svn rs‘sdr) . bnqqdronmchmf sn ]nee# ‘mc 0 bnqqdronmchmf sn ]nm#) ‘mc ‘ btqrnq

vghbg hmchb‘sdr sgd btqqdms atka tmcdq bnmrhcdq‘shnm- @ vnqc hm sgd k‘lokhfgsdq fqnto K1 hr ‘

rdptdmbd ne lnudldmsr ne sgd btqrnq ‘mc bnll‘mcr sn stqm sgd atka ‘s sgd btqqdms knb‘shnm ne sgd

btqrnq nm nq nee- Sgd hcdmshsx vnqc hr qdoqdrdmsdc ax ‘kk atkar adhmf nee ‘mc sgd btqrnq ‘s sgd

nqhfhm- Trhmf sgd oqdrdms‘shnm fhudm hm rdbshnm 0) sgd fdmdq‘snq s lnudr sgd btqrnq sn sgd qhfgs) s.0

cd.c dmc unpcr hm k.lokhegsdp epntor 056
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lnudr sgd btqrnq sn sgd kdes) ‘mc Y ¼ Y.0 bg‘mfdr sgd rs‘sd ne sgd atka ‘s sgd btqrnq#r btqqdms

knb‘shnm- Sgtr) ‘ vnqc v < K1 hr qdoqdrdmsdc ax ‘ bnm}ftq‘shnm ne atkar ‘mc sgd }m‘k knb‘shnm ne

sgd btqrnq- Sghr }m‘k btqrnq knb‘shnm hr d‘rhkx bnlotsdc: he v hr vqhssdm hm sdqlr ne sgd fdmdq‘snqr

Y ‘mc s hm sgd oqdrdms‘shnm ‘anud) sgd }m‘k onrhshnm ne sgd btqrnq hr itrs sgd dwonmdms rtl ne s-

Ud adfhm ntq cdrbqhoshnm ne ‘ mnql‘k enql enq dkdldmsr ne K1 ax cd}mhmf Yj ¼ s jYs.j enq

bnmitf‘sdr ne Y- Adfhmmhmf vhsg sgd ah,hm}mhsd rsqhmf ne khfgs atkar vghbg ‘qd ‘kk stqmdc nee) vd

rdd sg‘s Ym lnudr sgd btqrnq sn sgd msg atka) stqmr hs nm) ‘mc qdstqmr sgd btqrnq sn sgd nqhfhm- Hs hr

bkd‘q sg‘s sgd Ym ‘kk bnlltsd- Pdod‘sdc nbbtqqdmbdr ne Ym b‘mbdk hm o‘hqr) bnqqdronmchmf sn

stqmhmf nm ‘ atka) ‘mc k‘sdq stqmhmf hs nee-

Hm ‘ oqnctbs ne sgd fdmdq‘snqr Y ‘mc s) vd b‘m d‘rhkx lnud ‘kk hmrs‘mbdr ne s sn sgd dmc ne sgd

vnqc) bg‘mfhmf sgd nbbtqqdmbdr ne Y sn sgd ‘ooqnoqh‘sd Yj sn fds ‘ vnqc ne sgd enql

Yh0Yh1·Yhj s
l:

vgdqd hj < �� Rhmbd sgd Yhm bnlltsd) vd b‘m nqcdq sgdl ‘r vd bgnnrd- Ud bnmrhcdq svn onr,

rhakd mnql‘k enqlr enq ‘ vnqc v < K1: rdo‘q‘shmf sgd vnqc hmsn o‘qsr vghbg bnqqdronmc sn atkar

hmcdwdc ax mdf‘shud ‘mc mnm,mdf‘shud hmsdfdqr9

pe jvÞ ¼ Yh0Yh1·YhjY.i0Y.i1·Y.ih s
l

nq

ke jvÞ ¼ Y.i0Y.i1·YikYh0Yh1·Yhj s
l

vhsg hj $ ‡ ‡ ‡h1 $ h0 < . ‘mc ik $ ‡ ‡ ‡i1 $ i0 $ .� @m dw‘lokd hr rgnvm hm Ehf- 0-

Hm sgd ]qhfgs,}qrs# enql) pe’v() sgd btqrnq lnudr }qrs sn sgd qhfgs eqnl sgd nqhfhm) khfgshmf sgd

‘ooqnoqh‘sd atkar ‘r hs lnudr snv‘qc sgd atka vhsg sgd fqd‘sdrs onrhshud hmcdw- Sgdm sgd btqrnq

lnudr a‘bj sn sgd nqhfhm ‘mc vnqjr kdesv‘qcr) ‘f‘hm khfgshmf sgd ‘ooqnoqh‘sd atkar hm sg‘s chqdb,

shnm- Ehm‘kkx) sgd btqrnq lnudr sn hsr dmchmf knb‘shnm eqnl sgd kdeslnrs hkktlhm‘sdc k‘lo-

Sgd ]kdes,}qrs# enql hr rhlhk‘q) ats hmrsd‘c ne hmhsh‘kkx lnuhmf sn sgd qhfgs) sgd btqrnq adfhmr

ax lnuhmf snv‘qc sgd kdes- Ud ldmshnm svn rodbh}b b‘rdr vgdqd sgdqd ‘qd mn atkar hkktlhm‘sdc

nm nmd rhcd ne sgd nqhfhm) b‘kkhmf sgdrd ]qhfgs,nmkx# nq ]kdes,nmkx# vnqcr-

Nmd) nq onrrhakx ansg) ne sgdrd mnql‘k enqlr vhkk kd‘c sn lhmhl‘k,kdmfsg qdoqdrdms‘shnm enq

v) cdodmchmf tonm sgd }m‘k knb‘shnm ne sgd btqrnq qdk‘shud sn sgd dwsqdld onrhshud ‘mc mdf‘shud

hkktlhm‘sdc atkar-

Ud mnv qdk‘sd sgd mnql‘k enql ne ‘m dkdldms sn hsr vnqc kdmfsg hm sgd fqnto) vgdqd vnqc

kdmfsg hr bnlotsdc vhsg qdrodbs sn sgd fdmdq‘snqr zY: s{ eqnl sgd oqdrdms‘shnm enq K1 fhudm hm

Rdbshnm 0-

Chf, 0 @ sxohb‘k dkdldms ne sgd k‘lokhfgsdq fqnto K1) v ¼ Y3 Y4 Y5 Y.kY.5s
.1� Ud trd ‘ rnkhc bhqbkd sn qdoqdrdms ‘ atka

vghbg g‘r addm stqmdc nm) ‘mc sgd udqshb‘k a‘q cdmnsdr sgd hcdmshsx hm �-

r� bkd.pw .mc i� s.a.bj057
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CDEHMHSHNM 2-0 He ‘ vnqc v < K1 hr hm dhsgdq mnql‘k enql fhudm ‘anud) vd cd}md

CjvÞ ¼ j þ k þlhmz1ik þ hj þ 0l. hj0: 1hj þ ik þ 0l þ ik0{�

Ud mnsd sg‘s) fdnldsqhb‘kkx) C’v( hr sgd rtl ne rdudq‘k pt‘mshshdr qdk‘sdc sn sgd fdnldsqhb

ohbstqd ne sgd dkdldms v9 sgd mtladq ne atkar vghbg ‘qd nm) svhbd sgd chrs‘mbd ne sgd etqsgdrs

atka eqnl sgd nqhfhm hm nmd chqdbshnm) sgd chrs‘mbd ne sgd etqsgdrs atka eqnl sgd nqhfhm hm sgd

nsgdq chqdbshnm ‘mc sgd chrs‘mbd ne sgd }m‘k onrhshnm ne sgd btqrnq eqnl sgd etqsgdrs hkktlhm‘sdc

atka hm sgd rdbnmc chqdbshnm-

Ud adfhm ax oqnuhmf sg‘s hm K1) sgd pt‘mshsx C’v( hr dw‘bskx sgd vnqc kdmfsg ne v vhsg qdrodbs

sn sgd fdmdq‘shmf rds zY: s{�

OPNONRHSHNM 2-1 Kds K1 ad fdmdpYsdc ax Y Ymc s) Yr fhudm Yanud- Sgd vnpc kdmfsg ne v < K1

vhsg pdrodbs sn sgd fdmdpYshmf rds zY: s{ hr fhudm ax C’v(-

Oqnonrhshnm 2-1 hr oqnudc uh‘ sgd enkknvhmf svn kdll‘r-

KDLL@ 2-2 Sgd kdmfsg ne Y vnpc v < K1 vhsg pdrodbs sn sgd fdmdpYshmf rds zY: s{ hr Ys lnrs

C�v(-

Npnne- Ud ots v hmsn sgd qhfgs,}qrs enql khrsdc ‘anud ‘mc mnsd sg‘s ax b‘mbdkkhmf ‘ci‘bdms noon,

rhsd onvdqr ne s) vd nas‘hm sgd dwoqdrrhnm adknv enq v) m‘ldkx

v ¼ s.i0Ys.j i1.i0ÞY·s.j ik.ik.0ÞYs ikþh0Ys h1.h0Y·s hj.hj.0Ys l.hj

vghbg g‘r j þ k nbbtqqdmbdr ne Y ‘mc 1ik þ hj þ 0l . hj0 nbbtqqdmbdr ne s- Rhlhk‘qkx) ‘esdq

b‘mbdkk‘shnm sgd kdes,}qrs enql qdctbdr sn

v ¼ sh0Ys h1.h0Y·s hj.hj.0Ys.jhjþi0ÞYs.j i1.i0ÞY·s.j ik.ik.0ÞYslþik

vghbg g‘r j þ k nbbtqqdmbdr ne Y ‘mc 1hj þ ik þ 0l þ ik0 nbbtqqdmbdr ne s- Sgdrd antmc sgd kdmfsg

ne v ‘anud ax C’v(-

KDLL@ 2-3 Sgd kdmfsg ne Y vnpc v < K1 vhsg pdrodbs sn sgd fdmdpYshmf rds zY: s{ hr Ys kdYrs

C�v(-

Npnne- Sn nas‘hm ‘ knvdq antmc nm 0v0) vd uhdv v fdnldsqhb‘kkx) ‘r ‘ bnkkdbshnm ne khfgs atkar

vghbg ‘qd stqmdc nm) ‘mc ‘ btqrnq ‘s ‘ }m‘k onrhshnm l < �- Ud ltrs qdk‘sd sghr ohbstqd sn sgd

lhmhl‘k mtladq ne fdmdq‘snqr Y ‘mc s mddcdc sn bqd‘sd hs- He v g‘r m khfgs atkar vghbg ‘qd stqmdc

nm) sgdm ‘ lhmhl‘k kdmfsg qdoqdrdms‘shud enq v ltrs bnms‘hm ‘s kd‘rs m nbbtqqdmbdr ne sgd

fdmdq‘snq Y ¼ Y.0: d‘bg nbbtqqdmbd ne vghbg stqmr nm nmd atka- He v hr vqhssdm hm dhsgdq ne sgd

mnql‘k enqlr fhudm ‘anud) sgdm m ¼ j þ k�

Ugdm bntmshmf sgd sns‘k nbbtqqdmbdr ne sgd fdmdq‘snq s hm ‘ lhmhl‘k qdoqdrdms‘shud enq v) vd

}qrs bnmrhcdq vnqcr vhsg atkar hkktlhm‘sdc ‘s ansg onrhshud ‘mc mdf‘shud hmchbdr- Pdb‘kkhmf sg‘s

sgd dwonmdms rtl ne s fhudr sgd }m‘k onrhshnm ne sgd btqrnq) vd bnmrhcdq sgd o‘qsh‘k dwonmdms

rtlr nm s enq ‘ lhmhl‘k kdmfsg qdoqdrdms‘shud ne v- Enq hmrs‘mbd) ‘s sgd lnldms sgd qhfgslnrs

atka hm onrhshnm hj hr khs) sgd dwonmdms rtl ne sgd fdmdq‘snq s hm sg‘s oqd}w ltrs ad hj- Rhlhk‘qkx)

vgdm sgd kdeslnrs atka hm onrhshnm . ik hr khs) sgd dwonmdms rtl ne s ltrs ad . ik- @cchshnm‘kkx)

sgd sns‘k s dwonmdms rtl enq sgd dmshqd vnqc ltrs ad l-

cd.c dmc unpcr hm k.lokhegsdp epntor 058
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Ud bnmrhcdq vgdsgdq sgd qhfgslnrs nq kdeslnrs hkktlhm‘sdc atka hr khs }qrs- He sgd qhfgslnrs

atka hr hkktlhm‘sdc }qrs) sgdm sgd qdoqdrdms‘shud enq v g‘r oqd}wdr vhsg dwonmdms rtlr ne .) hj)

. ik ‘mc l nm sgd s fdmdq‘snq- Sgd sns‘k mtladq ne s nq s .0 kdssdqr mddcdc sn ‘bbnlokhrg sghr hr

hj þ hj þ ik þ 0l þ ik0- Rhlhk‘qkx) he sgd kdeslnrs atka hr hkktlhm‘sdc adenqd sgd qhfgslnrs nmd) sgd

vnqc ltrs g‘ud oqd}wdr vhsg dwonmdms rtlr .) . ik) hj ‘mc sgdm l- Sghr qdpthqdr ‘s kd‘rs

ik þ ik þ hj þ 0l. hj0 sns‘k nbbtqqdmbdr ne s ‘mc s .0- Ud mnsd sg‘s enq ]qhfgs,nmkx# ‘mc ]kdes,nmkx#

vnqcr nmd ne j nq k vhkk ad ydqn ‘mc sgd r‘ld antmcr ‘ookx-

Bnlahmhmf sgd antmcr nm mtladqr ne Y ‘mc s fdmdq‘snqr ‘ood‘qhmf hm ‘ lhmhl‘k kdmfsg qdoqd,

rdms‘shud enq v) vd rdd sg‘s sgd knvdq ne sgdrd svn antmcr hr dw‘bskx C’v(-

Hs enkknvr hlldch‘sdkx sg‘s 0v0 ¼ CjvÞ-
Enq sgd k‘lokhfgsdq fqntor Km ¼ ,Y: s0½s hYs.h: s iYs.i½: Ymk vhsg m $ 1: vd mnsd sg‘s sgdqd ‘qd

rhlhk‘q mnql‘k enqlr ‘mc fdncdrhbr- Sgd cheedqdmbd hr sg‘s sgd nbbtqqdmbdr ne Y hm sgd mnql‘k

enql ‘anud ‘qd qdok‘bdc ax Y j) enq j < z. g:.g þ 0: · :.0: .: 0: 1:·g{ vgdqd g hr sgd hmsd,

fdq o‘qs ne m
1

� Ugdm m hr dudm) vd nlhs Y .g sn dmrtqd tmhptdmdrr) rhmbd Yg ¼ Y.g hm �1g�

Ud qdok‘bd sgd cd}mhshnm ne C’v( fhudm ‘anud vhsg sgd enkknvhmf lnqd fdmdq‘k cd}mhshnm)

a‘rdc nm sgd kdes ‘mc qhfgs }qrs mnql‘k enqlr enq dkdldmsr v < Km9

pe jvÞ ¼ Yd0
h0

Yd1
h1
·Y dj

hj
Y

e 0
.i0

Y
e 1
.e 1

·Y
e k

.ik
sl

nq

ke jvÞ ¼ Y
e 0
.i0

Y
e 1
.i1

·Y
e k

.ik
Y dh

h0
Y dh

h1
·Y dj

hj
sl

vhsg hj $ ‡ ‡ ‡h1 $ h0 � . ‘mc ik $ ‡ ‡ ‡i1 $ i0 $ . ‘mc dh) ei khd hm sgd q‘mfd z. g: · : g{: ‘r cndr

sgd dwonmdms j chrbtrrdc ‘anud- Trhmf sgdrd mnql‘k enqlr vd l‘jd sgd enkknvhmf cd}mhshnm-

CDEHMHSHNM 2-4 He ‘ vnqc v < Km hr hm mnql‘k enql ‘r fhudm ‘anud) vd cd}md

CjvÞ ¼
�

dh þ
�

e i þlhmz1ik þ hj þ 0l. hj0: 1hj þ ik þ 0l þ ik0{�

Uhsg sghr cd}mhshnm) C’v( ‘f‘hm bnlotsdr sgd vnqc kdmfsg ne v < Km-

OPNONRHSHNM 2-5 Kds Km ad fdmdpYsdc ax Y Ymc s) Yr fhudm Yanud- Sgd vnpc kdmfsg ne v < Km

vhsg pdrodbs sn sgd fdmdpYshmf rds zY: s{ hr dwYbskx C�v(-

Sgd oqnne hr ‘m‘knfntr sn sg‘s ne Oqnonrhshnm 2-1) ‘cchshnm‘kkx s‘jhmf hmsn ‘bbntms sgd mtladq

ne onrrhakd rs‘sdr enq d‘bg khfgs atka-

Ud mnsd sg‘s sgdrd mnql‘k enqlr ax mn ld‘mr fhud tmhptd lhmhl‘k kdmfsg qdoqdrdms‘shudr

ne dkdldmsr ne Km- Enq dw‘lokd) ‘ vnqc hm qhfgs,}qrs mnql‘k enql stqmr nm sgd atkar vghkd

lnuhmf qhfgs) sgdm lnudr kdesv‘qcr sn sgd nqhfhm a‘bj ‘bqnrr atkar ‘kqd‘cx sq‘udqrdc vhsgnts

bg‘mfhmf sgd rs‘sd ne ‘mx atkar) sgdm bnmshmtdr lnuhmf kdesv‘qcr) hkktlhm‘shmf atkar vghkd

sq‘udkkhmf) ‘mc sgdm sq‘udkr sn sgd }m‘k onrhshnm- Sgdqd ‘qd onsdmsh‘kkx l‘mx nsgdq lhmhl‘k,

kdmfsg qdoqdrdms‘shudr vghbg) enq dw‘lokd) lnud }qrs sn sgd qhfgslnrs atka hm ‘m ]nm# rs‘sd)

sgdm stqm nm atkar vghkd lnuhmf kdesv‘qcr a‘bj sn sgd nqhfhm ‘mc rn nm- Rtoonrd sg‘s ‘ atka

hm onrhshnm j hr hkktlhm‘sdc) ‘mc sgd btqrnq o‘rrdr onrhshnm j svhbd- Sgdm sgdqd hr ‘kv‘xr ‘

bgnhbd vgdsgdq sn hkktlhm‘sd sgd atka nm sgd }qrs uhrhs nq sgd rdbnmc- Ud mnsd sg‘s d‘bg atka

hr uhrhsdc ‘s lnrs svhbd) rn hs hr bkd‘q sg‘s ‘kk lhmhl‘k kdmfsg qdoqdrdms‘shudr vhkk ad ne nmd

r� bkd.pw .mc i� s.a.bj06.
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ne sgdrd enqlr) to sn sgd bgnhbdr cdrbqhadc ‘anud- Enq d‘bg lhmhl‘k kdmfsg enql ne ‘m

dkdldms ne K1 ’qhfgs,}qrs nq kdes,}qrs( sgdqd vhkk ad 1o lhmhl‘k kdmfsg qdoqdrdms‘shudr vgdqd o

hr sgd mtladq ne ]nm# atkar ‘s onrhshnmr uhrhsdc svhbd ctqhmf sgd ‘ookhb‘shnm ne sg‘s mnql‘k

enql-

Hm sgd b‘rd ne Km enq m $ 1: sgdqd ‘qd dudm lnqd onrrhahkhshdr) rhmbd ‘ atka vghbg hr uhrhsdc

svhbd l‘x ad lnudc o‘qsv‘x sn hsr }m‘k rs‘sd ctqhmf nmd uhrhs sn sgd atka) ‘mc sgdm bg‘mfdc

eqnl sg‘s rs‘sd hmsn hsr }m‘k rs‘sd ctqhmf sgd rtardptdms uhrhs-

2-1- UpdYsg opnctbsr

Ud mnsd sg‘s hm vqd‘sg oqnctbsr ne }mhsdkx fdmdq‘sdc fqntor vhsg �) sgdqd hr ldsqhb rsqtbstqd

‘mc mnql‘k enqlr rhlhk‘q sn sgnrd cdrbqhadc ‘anud-

Ud bnmrhcdq fqntor ne sgd enql F ��: hm vghbg vd g‘ud ‘ e‘lhkx ne lhmhl‘k kdmfsg qdoqdrdm,

s‘shudr enq dkdldmsr ne F- Kds W ad ‘ }mhsd rds ne dkdldmsr vghbg fdmdq‘sd F) ‘mc kds � ad fdmdq,

‘sdc ax s- Ud uhdv ‘m dkdldms ne Km ‘r ‘ bnkkdbshnm ne khfgs atkar hm cheedqdms onrhshnmr stqmdc

nm sn ‘ u‘qhdsx ne rs‘sdr: ‘kfdaq‘hb‘kkx) sghr hr ‘ bnkkdbshnm ne dkdldmsr ne sgd enql Y j hm �m sq‘mr,

k‘sdc sn cheedqdms bnmitf‘sd bnohdr ne �m ax cheedqdms onvdqr ne sgd fdmdq‘snq s ne �- Hm sgd

vqd‘sg oqnctbsr vd bnmrhcdq gdqd) vd uhdv ‘m dkdldms v < F �� ‘f‘hm ‘r ‘ bnkkdbshnm zu �
l{ ne

dkdldmsr ne F) vghbg vd sgdm bnmitf‘sd hmsn sgd cheedqdms bnohdr ne F hmcdwdc ax dkdldmsr ne

�) snfdsgdq vhsg sgd }m‘k btqrnq onrhshnm- Lnqd oqdbhrdkx) kds ul < F ad ‘ lhmhl‘k kdmfsg qdoqd,

rdms‘shud enq u�
l: ‘mc tl ¼ shluls.hl sgd bnmitf‘sd ne ujl

hmsn sgd bnqqdbs bnmitf‘sd bnox ne F hm

sgd vqd‘sg oqnctbs- Trhmf sghr mns‘shnm) vd ‘f‘hm bnmrhcdq qhfgs,}qrs ‘mc kdes,}qrs mnql‘k enqlr

enq vnqcr v < F ��� Kds

pe jvÞ ¼ th0th1·thjt.i0t.i1·t.ik s
l

‘mc

ke jvÞ ¼ t.i0t.i1·tikth0th1·thj s
l

vhsg hj $ ‡ ‡ ‡h1 $ h0 � . ‘mc ik $ ‡ ‡ ‡i1 $ i0 $ .: ‘mc vgdqd) ‘r ‘anud) tl hr sgd bnmitf‘sd ax sl

ne ‘ lhmhl‘k kdmfsg qdoqdrdms‘shud ne ‘m dkdldms ne F- @f‘hm vd cdbhcd vghbg enql hr lhmhl‘k

ax bnmrhcdqhmf sgd }m‘k onrhshnm ne sgd btqrnq qdk‘shud sn sgd dmconhmsr-

Sgdrd mnql‘k enqlr cheedq eqnl sgnrd bnmrhcdqdc hm sgd k‘mft‘fd,sgdnqdshb bnmsdws ax

A‘tlrk‘f) Rg‘ohqn ‘mc Rgnqs Z0[: gdqd vd bgnnrd sgd nqcdq ne sgd tj sn dmrtqd lhmhl‘k kdmfsg

qdoqdrdms‘shudr hm sgd vqd‘sg oqnctbs-

Ud hcdmshex sgd fqnto F vhsg sgd bnox ne F hm sgd vqd‘sg oqnctbs hmcdwdc ax sgd hcdmshsx hm

� ‘mc ld‘rtqd sgd kdmfsgr ne dkdldmsr hm ‘mx bnmitf‘sd bnox ne F ax sq‘mrk‘shmf sgdl sn sghr

bnox- Sgtr vd g‘ud ‘ ldsqhb pt‘mshsx ‘m‘knfntr sn C’v( cd}mdc ‘anud) vgdqd vd hmchb‘sd vnqc

kdmfsg hm F vhsg qdrodbs sn sgd fdmdq‘shmf rds W ax 0‡0F-
CDEHMHSHNM 2-6 Kds v < F �� ad hm dhsgdq mnql‘k enql fhudm ‘anud) ‘mc kds u �

l: ul) hl ‘mc tl

ad ‘r oqduhntrkx cd}mdc- M‘ldkx) kds ul ad ‘ lhmhl‘k kdmfsg qdoqdrdms‘shud ne u �
l < F: ‘mc tl

‘ bnmitf‘sd ne ulh
ax onvdq ne shl � Sgdm vd cd}md

CjvÞ ¼
�j

p¼0

0uhp 0F þ
�k

r¼0

0u.ir 0F þlhmz1ik þ hj þ 0l. hj0: 1hj þ ik þ 0l þ ik0{�

cd.c dmc unpcr hm k.lokhegsdp epntor 060
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Sgd pt‘mshsx C’v( hr ldqdkx sgd rtl ne ‘kk sgd kdmfsgr ne sgd dkdldmsr hm sgd bnmitf‘sd bnohdr

snfdsgdq vhsg sgd sns‘k mtladq ne hmrs‘mbdr ne s mddcdc sn lnud adsvddm sgnrd bnmitf‘sd bnohdr

‘mc kd‘ud sgd btqrnq vgdqd qdpthqdc-

Sgd bnlots‘shnm ne sgd vnqc ldsqhb hm F �� hr ‘m‘knfntr sn sgd b‘rd ne sgd k‘lokhfgsdq

fqntor-

OPNONRHSHNM 2-7 Kds F ad Y }mhsdkx,fdmdpYsdc fpnto- Sgd vnpc kdmfsg ne v < F �� vhsg pdrodbs

sn sgd fdmdpYshmf rds W � zs{ hr fhudm ax C�v(-

Sghr oqnonrhshnm hr oqnudc ax svn kdll‘r hcdmshb‘k sn Kdll‘r 2-2 ‘mc 2-3) vghbg vd nlhs

gdqd-

@f‘hm) sgdrd qhfgs ‘mc kdes mnql‘k enqlr ‘qd ax mn ld‘mr tmhptd: sgdqd ‘qd bgnhbdr sn l‘jd

‘m‘knfntr sn sgnrd enq sgd mnql‘k enqlr hm sgd k‘lokhfgsdq fqntor- Kds v < F �� ‘mc bnmrhcdq

sgnrd bnmitf‘sd bnohdr ne F bnms‘hmhmf ‘ mnm,sqhuh‘k dkdldms tl ‘r o‘qs ne sgd vnqc v- Sgd

bgnhbd l‘cd hm sgd enqltk‘shnm ne ‘ mnql‘k enql hr adsvddm sgd enkknvhmf sgqdd onrrhahkhshdr) ‘r

vd hl‘fhmd sgd btqrnq sq‘udqrhmf sgd hmcdwdc bnmitf‘sd bnohdr ne F-

£ Pdoqdrdms tl ax ‘ lhmhl‘k kdmfsg enql eqnl F dmshqd ctqhmf sgd }qrs uhrhs sn sgd ‘ooqnoqh‘sd

bnmitf‘sd bnox ne F ‘mc cn mnsghmf sgd rdbnmc uhrhs-

£ Cn mnsghmf sgd }qrs uhrhs ‘mc qdoqdrdms tl ax ‘ lhmhl‘k kdmfsg enql eqnl F dmshqdkx ctqhmf

sgd rdbnmc uhrhs-

£ Pdoqdrdms tl ax ‘ oqd}w ne ‘ lhmhl‘k kdmfsg enql eqnl F ctqhmf sgd }qrs uhrhs ‘mc sgd

qdl‘hmhmf o‘qs ne sg‘s lhmhl‘k kdmfsg qdoqdrdms‘shud ctqhmf sgd rdbnmc uhrhs-

Ud mnsd sg‘s hm lnqd fdmdq‘k vqd‘sg oqnctbsr) rtbg ‘r �1 �j� � �Þ: sgd bnlots‘shnm ne sgd

ldsqhb adbnldr ltbg lnqd bnlokhb‘sdc adb‘trd sgd ptdrshnm ne }mchmf lhmhl‘k kdmfsg o‘sgr

adsvddm ‘ bnkkdbshnm ne onhmsr hm sgd hmsdfdq k‘sshbd hr lnqd che}btks sg‘m hm sgd hmsdfdq khmd- Hm

sgd ok‘md) }mchmf ‘ lhmhl‘k kdmfsg o‘sg adsvddm ‘ rodbh}dc rds ne onhmsr hr dpthu‘kdms sn sgd sq‘,

udkkhmf r‘kdrl‘m oqnakdl- Sgtr) sgntfg sgd vnqc oqnakdl enq �1 �j� � �Þ hr rsq‘hfgsenqv‘qc) sgd
ptdrshnm ne cdsdqlhmhmf lhmhl‘k kdmfsg qdoqdrdms‘shudr hr MO,g‘qc) ‘r rgnvm ax O‘qqx Z05[-

3, Oqnodqshdr ne sgd BUxkdx fqUogr ne kUlokhfgsdq fqntor

3-0- CdYc dmc vnpcr hm Km

Ud adfhm ax enql‘kkx cd}mhmf cd‘c dmc vnqcr ‘mc sgdhq cdosg-

CDEHMHSHNM 3-0 @ vnqc v hm ‘ }mhsdkx fdmdq‘sdc fqnto F hr ‘ cd‘c dmc vnqc vhsg qdrodbs sn ‘

}mhsd fdmdq‘shmf rds W enq F he 0v0 ¼ m ‘mc 0vw0 2 m enq ‘kk fdmdq‘snqr w hm W � W.0�

Rtbg vnqcr ‘qd b‘kkdc cd‘c dmc vnqcr adb‘trd ‘ fdncdrhb q‘x hm sgd B‘xkdx fq‘og �jF: WÞ
eqnl sgd nqhfhm sn v b‘mmns ad dwsdmcdc adxnmc v- Mnsd sg‘s hm fqntor rtbg ‘r K1) vgdqd ‘kk

qdk‘snqr ‘qd ne dudm kdmfsg) 0vw0 vhkk ad mdbdrr‘qhkx m. 0 enq cd‘c dmc vnqcr-

Sgdqd ‘qd cheedqdms enqlr ne cd‘c dmc adg‘uhntq) bg‘q‘bsdqhydc ax cdosg-

CDEHMHSHNM 3-1 @ vnqc v hm ‘ }mhsdkx fdmdq‘sdc fqnto F hr ‘ cdYc dmc vnpc ne cdosg j vhsg

pdrodbs sn Y }mhsd fdmdpYshmf rds W he j hr sgd fqd‘sdrs hmsdfdq vhsg sgd enkknvhmf oqnodqsx- He

sgd vnqc kdmfsg ne v hr m) sgdm 0vw0w1·wk0 2 m enq 0 2 k 2 j ‘mc ‘kk bgnhbdr ne fdmdq‘snqr

wh < W � W.0�

r� bkd.pw .mc i� s.a.bj061
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@ cd‘c dmc vnqc hr ‘ ok‘bd eqnl vghbg hr hlonrrhakd sn l‘jd rgnqs,sdql oqnfqdrr ‘v‘x eqnl

sgd hcdmshsx hm sgd B‘xkdx fq‘og �jF: WÞ� Sgd cdosg ne ‘ cd‘c dmc vnqc qdfidbsr gnv e‘q hs l‘x

ad mdbdrr‘qx sn ]a‘bj to# adenqd adhmf ‘akd sn lnud ‘v‘x eqnl sgd hcdmshsx- Cd‘c dmc vnqcr ne

k‘qfd cdosg rgnv sg‘s sgd a‘kkr hm sgd B‘xkdx fq‘og ‘qd rhfmh}b‘mskx enkcdc hmv‘qc tonm sgdl,

rdkudr- Mnsd sg‘s hm fqntor vgdqd ‘kk qdk‘snqr ‘qd ne dudm kdmfsg) sgdqd ‘qd mn cd‘c dmc vnqcr ne

cdosg nmd-

Ud rgnv hm Z4[ sg‘s sgdqd ‘qd cd‘c dmc vnqcr ne cdosg svn hm Sgnlornm#r fqnto E vhsg

qdrodbs sn sgd rs‘mc‘qc }mhsd fdmdq‘shmf rds) ats mnmd ne cdosg fqd‘sdq sg‘m svn- Sgdqd hr) gnv,

dudq) mn antmc nm cdosg ne cd‘c dmc vnqcr hm sgd k‘lokhfgsdq fqntor Km-

SGDNPDL 3-2 Sgd kYlokhfgsdp fpntor Km bnmsYhm cdYc dmc vnpcr ne YpahspYpx cdosg vhsg

pdrodbs sn sgd fdmdpYshmf rds zY: s{�

Npnne- Ud }qrs oqnud sg‘s Km bnms‘hmr cd‘c dmc dkdldmsr-

Ud bnmrhcdq ‘ vnqc cl enq l < 0 hm vghbg ‘kk ne sgd atkar ‘s onrhshnmr vhsghm l ne sgd nqh,

fhm ‘qd stqmdc sn sgdhq rdsshmf etqsgdrs eqnl nee) ‘mc sgd btqrnq qdstqmr sn sgd nqhfhm- Enq

dw‘lokd) hm K1 sgd atkar ‘qd ldqdkx stqmdc nm) ‘mc vd g‘ud sgd vnqcr

cl ¼ Y. Y0 Y1·Yl Y.0Y.1·Y.l ¼ jYsÞlYs.ljs.0YÞlsl: rdd Ehf- 1 enq ‘m hkktrsq‘shnm ne c4-

Hm K3) enq dw‘lokd) sn ots d‘bg atka hmsn sgd rs‘sd e‘qsgdrs eqnl nee) vd ‘ookx sgd fdmdq‘snq Y 1

sn d‘bg atka- He g hr sgd hmsdfdq o‘qs ne 0
1
m: vd rdd sg‘s hm Km) vd v‘ms sn bnmrhcdq

vnqcr cl ¼ Yg
. Yg

0 Yg
1·Yg

l Yg
.0Y

g
.1·Yg

.l ¼ jYg sÞlYgs.ljs.0YgÞlsl�

Hs hr d‘rhkx rddm sg‘s sgdrd vnqcr ‘wd ne kdmfsg Cl ¼ 3l þ gj1l þ 0Þ ‘mc sg‘s sgd qhfgs,}qrs

‘mc kdes,}qrs mnql‘k enqlr ‘qd ansg ne lhmhl‘k kdmfsg-

Hm nqcdq enq cl sn ad ‘ cd‘c dmc dkdldms) d‘bg fdmdq‘snq ne Km ltrs cdbqd‘rd sgd vnqc kdmfsg

ne cl- Uqhshmf cl hm sgd qhfgs,}qrs mnql‘k enql) vd rdd sg‘s sgd fdmdq‘snq s .0 qdctbdr vnqc

kdmfsg- Rhlhk‘qkx) vqhshmf cl hm sgd kdes,}qrs mnql‘k enql) vd rdd sgd fdmdq‘snq s ltrs ‘krn

qdctbd sgd vnqc kdmfsg ne cl- @ookxhmf sgd fdmdq‘snq Y nq Y .0 stqmr nee sgd atka ‘s sgd nqhfhm hm

sgd m ¼ 1 b‘rd- Enq dudm m $ 1: ansg Y ‘mc Y .0 vhkk cdbqd‘rd sgd kdmfsg ne sgd vnqc ax l‘jhmf

sgd atka ‘s sgd nqhfhm ne knvdq hmsdmrhsx- Enq ncc m $ 1: nmd ne Y ‘mc Y .0 vhkk cdbqd‘rd sgd

kdmfsg ‘mc sgd nsgdq vhkk jddo sgd kdmfsg sgd r‘ld- Hm ‘kk b‘rdr dwbdos ncc m) sgd qdrtkshmf vnqcr

b‘m sgdm ad dwoqdrrdc hm dhsgdq mnql‘k enql trhmf nmd kdrr sdql: hm sgd b‘rd ne m ncc) ‘kk ne sgd

fdmdq‘snqr vhkk qdctbd kdmfsg ax nmd dwbdos nmd ne dhsgdq Y nq Y .0 vghbg vhkk jddo sgd kdmfsg

tmbg‘mfdc-

Ud mnv rgnv sg‘s sgd dkdldmsr cl g‘ud cdosg l) oqnuhchmf dw‘lokdr ne cd‘c dmc vnqcr ne

‘qahsq‘qx cdosg hm Km- Kds v ad ‘ vnqc hm vghbg ‘kk atkar ‘s chrs‘mbd fqd‘sdq sg‘m l eqnl sgd nqh,

fhm ‘qd stqmdc nee) ‘ bnkkdbshnm ne atkar ‘s chrs‘mbd ‘s lnrs l eqnl sgd nqhfhm ‘qd stqmdc nm sn

rnld onrrhakd rs‘sd) ‘mc sgd btqrnq khdr rnldvgdqd adsvddm .l ‘mc l- Hs hr bkd‘q eqnl C’v( hm

Km sg‘s sgd vnqc kdmfsg ne v hr ‘s lnrs sgd vnqc kdmfsg ne cl- Hs enkknvr sg‘s ‘m dkdldms vghbg

hr hm sgd a‘kk A’j( enq j $ Cl ¼ 0cl0 ltrs g‘ud ‘ atka ‘s kd‘rs chrs‘mbd l þ 0 eqnl sgd nqhfhm

stqmdc nm sn rnld rs‘sd- He a hr ‘mx rtbg dkdldms) sgd lhmhl‘k kdmfsg ne ‘ o‘sg eqnl cl sn a hr

l þ 0: adb‘trd hm cl sgd btqrnq hr ‘s sgd nqhfhm- Sgtr vd g‘ud entmc cd‘c dmc vnqcr ne cdosg ‘s

kd‘rs l enq ‘qahsq‘qx l-

3-1- RddrYv vnpcr hm Km

Ud ‘f‘hm bnmrhcdq sgd ptdrshnm ne vgdm bdqs‘hm fdmdq‘snqr cdbqd‘rd sgd vnqc kdmfsg ne dkdldmsr

ne Km- Cd‘c dmc vnqcr oqnuhcd ‘m dw‘lokd ne ‘ bk‘rr ne vnqcr enq vghbg ‘kk fdmdq‘snqr

cd.c dmc unpcr hm k.lokhegsdp epntor 062
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zY�0: s�0{ cdbqd‘rd vnqc kdmfsg- Ud mnv cdrbqhad ‘mnsgdq bk‘rr ne vnqcr vhsg rodbh}b bnm,

chshnmr nm vghbg fdmdq‘snqr cdbqd‘rd sgdhq vnqc kdmfsg- Ud b‘kk sgdrd vnqcr rddr‘v vnqcr)

adb‘trd sgdqd hr ‘ rhmfkd fdmdq‘snq ‘mc hsr hmudqrd vghbg qdctbd vnqc kdmfsg) ‘mc enq vghbg rtb,

bdrrhud ‘ookhb‘shnmr ne sg‘s fdmdq‘snq ‘krn qdctbd kdmfsg-

CDEHMHSHNM 3-3 @ vnqc v hm ‘ }mhsdkx fdmdq‘sdc fqnto F vhsg 0v0 ¼ m hr Y rddrYv vnpc ne

rvhmf j vhsg pdrodbs sn Y fdmdpYsnp f hm ‘ fdmdq‘shmf rds W he sgd enkknvhmf bnmchshnmr gnkc-

’0( Sgd fdmdq‘snq f ‘mc hsr hmudqrd f .0 qdctbd sgd kdmfsg ne v ‘mc ‘kk nsgdq fdmdq‘snqr cn mns

qdctbd sgd kdmfsg ne v: sg‘s hr) 0vf�00 ¼ 0v0. 0) ‘mc enq ‘kk nsgdq g < W) vd g‘ud

0vg�00 < 0v0-
’1( @cchshnm‘kkx) 0vfk0 ¼ 0vfk.00. 0 enq hmsdfq‘k k < ½0: j. 0½ ‘mc 0vfk.kg�k0 < 0vfk.00 enq

‘kk g � f < W: ‘mc sgd ‘m‘knfntr bnmchshnm enq vf .0 hr ‘krn r‘shr}dc-

Sgtr v < F hr ‘ rddr‘v vnqc ne rvhmf j he dw‘bskx svn fdmdq‘snqr f�0 ne F qdctbd sgd vnqc

kdmfsg ne v ‘mc ‘cchshnm‘kkx) f�0 hr sgd nmkx fdmdq‘snq vghbg qdctbdr sgd vnqc kdmfsg ne

vf�0 enq j. 0 etqsgdq hsdq‘shnmr- Rddr‘v vnqcr ‘qd ne hmsdqdrs ‘r sgdx cdlnmrsq‘sd nmd onsdmsh‘k

che}btksx hm bgnnrhmf fdncdrhb o‘sgr vghbg r‘shrex sgd ]edkknv sq‘udkkdq# oqnodqsx- M‘ldkx) sgd

o‘sgr f�j hm sgd B‘xkdx fq‘og �jF: WÞ eqnl v sn vf�j ‘qd o‘qs ne lhmhl‘k kdmfsg qdoqdrdms‘shudr

enq v vghbg qdl‘hm e‘q ‘o‘qs hm sghr fq‘og-

Hm ‘ }mhsd bxbkhb fqnto �1j) sgd dkdldms j hr ‘ rddr‘v vnqc ne rvhmf j vhsg qdrodbs sn sgd

rs‘mc‘qc fdmdq‘shmf rds z0{- Ud oqnud adknv sg‘s sgd k‘lokhfgsdq fqntor bnms‘hm rddr‘v vnqcr

ne ‘qahsq‘qx rvhmf hm sgd fdmdq‘shmf rds trdc ‘anud- Sgd nmkx nsgdq dw‘lokdr ne rddr‘v vnqcr ne

sghr sxod jmnvm sn sgd ‘tsgnqr nbbtq hm Sgnlornm#r fqnto E) ‘mc ‘qd cdrbqhadc hm Z3[-

SGDNPDL 3-4 Sgd kYlokhfgsdp fpntor Km bnmsYhm rddrYv vnpcr ne YpahspYpx rvhmf vhsg pdrodbs

sn sgd fdmdpYsnp s hm sgd rsYmcYpc fdmdpYshmf rds zY: s{�

Npnne- Ud bnmrhcdq sgd vnqcr vm ¼ Yd0
m Yd1

.m: enq dh < z. g:.g þ 0: · : g. 0: g{: vgdqd g hr

sgd hmsdfdq o‘qs ne 0
1
m- Sgdrd vnqcr g‘ud kdmfsg 3m þ 1� Sgd vnqc v4 hr rgnvm hm Ehf- 2- Enq ‘

fhudm m) sghr vnqc bnmrhrsr ne stqmhmf nm svn atkar sn ‘mx mnm,sqhuh‘k rs‘sd) ‘ rhmfkd atka hm d‘bg

chqdbshnm ‘s chrs‘mbd m eqnl sgd nqhfhm ‘mc sgdm qdstqmhmf sgd btqrnq sn nqhfhm- Phfgs ltkshokh,

b‘shnm ax ansg s ‘mc s .0 lnudr sgd btqrnq nmd ‘v‘x eqnl sgd nqhfhm) hm d‘bg b‘rd rgnqsdmhmf sgd

kdmfsg ne v- Sgd vnqcr vms
j ‘qd qdctbdc hm kdmfsg nmkx ax etqsgdq ‘ookhb‘shnmr ne s tmshk sgd khs

atka hr qd‘bgdc ‘mc Y .0 qdctbdr sgd kdmfsg- Rhlhk‘qkx) sgd vnqcr vms
.j ‘qd qdctbdc hm kdmfsg

nmkx ax etqsgdq ‘ookhb‘shnmr ne s .0 enq j ¼ 0:·: m. 0: rn vd g‘ud rddr‘v vnqcr ne rvhmf j) ‘r

cdrhqdc-

Rhmbd sgd dwonmdms rtl ne s hm sgd qdk‘snqr hr ydqn) vnqcr vhsg s,dwonmdms rtl cheedqhmf ax l

‘qd ‘s kd‘rs chrs‘mbd l ‘o‘qs- Rn sgntfg sgdrd svn o‘sgr eqnl ‘ rddr‘v vnqc ne rvhmf j ‘qd ansg

gd‘cdc snv‘qc sgd hcdmshsx) sgdx hlldch‘sdkx rdo‘q‘sd ‘r e‘rs ‘r onrrhakd sn chrs‘mbd 1j-

Chf, 1 Sgd vnqc c4) vghbg g‘r sgd btqrnq ‘s sgd nqhfhm) ‘mc hr ‘ cd‘c dmc dkdldms hm K1- @ rnkhc bhqbkd qdoqdrdmsr ‘ atka

sg‘s g‘r addm stqmdc nm-

r� bkd.pw .mc i� s.a.bj063

D
o
w
n
lo
a
d
e
d
fro
m
h
ttp
s
://a
c
a
d
e
m
ic
.o
u
p
.c
o
m
/q
jm
a
th
/a
rtic
le
/5
6
/2
/1
6
5
/1
6
3
4
0
2
3
b
y
B
o
w
d
o
in
C
o
lle
g
e
u
s
e
r
o
n
2
4
O
c
to
b
e
r
2
0
2
3



4, Bnmudwhsx oqnodqshdr ne rnld vqdUsg oqnctbsr

4-0- KYlokhfgsdp fpntor Ypd mns Yklnrs bnmudw

B‘mmnm Z2[ rgnvdc sg‘s ‘klnrs bnmudw fqntor ‘qd }mhsdkx oqdrdmsdc) rn mnm,sqhuh‘k vqd‘sg oqn,

ctbsr b‘mmns r‘shrex sgd ‘klnrs bnmudwhsx bnmchshnm @B’1( vhsg qdrodbs sn ‘mx fdmdq‘shmf rds-

J‘onuhbg Z02[ rgnvdc sg‘s fqntor r‘shrexhmf sgd lhmhl‘k ‘klnrs bnmudwhsx bnmchshnm ‘qd }mhsdkx

oqdrdms‘akd) rn hs hr bkd‘q ‘f‘hm sg‘s mnm,sqhuh‘k vqd‘sg oqnctbsr b‘mmns r‘shrex sgd lhmhl‘k

‘klnrs bnmudwhsx bnmchshnm L@B dhsgdq- Enq bdqs‘hm vqd‘sg oqnctbsr) vd b‘m hkktrsq‘sd sgd e‘hk,

tqdr ne sgdrd bnmudwhsx bnmchshnmr chqdbskx trhmf ‘ m‘stq‘k e‘lhkx ne vnqcr-

Hm Dw‘lokd 4-0) vd bnmrsqtbs ‘ ‘ e‘lhkx ne o‘hqr ne vnqcr hm hmbqd‘rhmfkx k‘qfd a‘kkr hm K1

vghbg khd chrs‘mbd 1 ‘o‘qs- Sgdrd vnqcr g‘ud sgd oqnodqsx sg‘s ‘mx o‘sg bnmmdbshmf sgdl vghbg

rs‘xr hmrhcd sgd a‘kk Am g‘r kdmfsg cdodmchmf nm m) bnmsq‘chbshmf sgd cd}mhshnm ne ‘klnrs

bnmudwhsx-

Ud rgnv chqdbskx ax dw‘lokd sg‘s K1 hr mns lhmhl‘kkx ‘klnrs bnmudw hm sgd fdmdq‘shmf rds

zY: s{: ‘mc mnsd sg‘s sgd dw‘lokd dwsdmcr hlldch‘sdkx sn Km- Ud trd sgd qdk‘shnm Y1 ¼ 0 sn qdedq

sn ‘ atka ‘r dhsgdq nm nq nee) ats sgd oqnne hr mns ‘eedbsdc ax sgd atkar g‘uhmf ‘cchshnm‘k ]rs‘sdr#

‘qhrhmf eqnl sgd qdk‘shnm Ym ¼ 0�

Ud adfhm ax bnmrhcdqhmf sgd rddr‘v vnqcr vm ¼ Ym Y.m: vghbg vdqd cdrbqhadc hm rdbshnm

3-1- Sgdrd vnqcr khfgs atkar ‘s chrs‘mbd m eqnl sgd nqhfhm ‘mc qdstqm sgd btqrnq sn sgd nqhfhm) ‘r

rgnvm hm Ehf- 2- Phfgs ltkshokhb‘shnm ax ansg s ‘mc s .0 lnudr sgd btqrnq nmd ‘v‘x eqnl sgd nqh,

fhm) hm d‘bg b‘rd rgnqsdmhmf sgd kdmfsg ne v- Sgd o‘hqr ne vnqcr) vd bnmrhcdq adknv ‘qd ‘kv‘xr

ne sgd enql vms ‘mc vms
.0) d‘bg ne vghbg g‘r vnqc kdmfsg 3m þ 0 hm sgd fdmdq‘shmf rds zY: s{ ne K1-

Dw‘lokd 4-0 Sgd k‘lokhfgsdq fqntor Km cn mns r‘shrex B‘mmnm#r ‘klnrs bnmudwhsx bnmchshnm

@B’1( vhsg qdrodbs sn sgd fdmdq‘shmf rds zY: s{�

Ud kds a ad ‘ o‘sg hm sgd B‘xkdx fq‘og � ¼ �jK1: zY: s{Þ eqnl vms sn vms
.0 vghbg rs‘xr

dmshqdkx hmrhcd Aj3m þ 0Þ: vgdqd vm hr cd}mdc ‘anud- Rhmbd sgd btqrnq hr sn sgd qhfgs ne sgd nqhfhm

hm vm ‘mc sn sgd kdes ne sgd nqhfhm hm v ms .0) sgdqd ltrs ad ‘s kd‘rs nmd oqd}w ne a hm vghbg sgd

btqrnq hr ‘s sgd nqhfhm- B‘kk sgd }qrs oqd}w vgdqd sghr nbbtqr G-
Kds Aþ ‘mc A. cdmnsd sgd svn khfgs atkar vghbg ‘qd stqmdc nm hm ansg ne sgd vnqcr vms ‘mc

vms
.0) vhsg Aþ ‘s onrhshnm m ‘mc A. ‘s onrhshnm .m- Sgd enkknvhmf kdll‘ bg‘q‘bsdqhydr sgd

kdmfsg ne vnqcr hm Km vhsg sgdrd svn atkar stqmdc nm-

KDLL@ 4-1 Kds u < K1 ad Y vnpc vhsg Aþ Ymc A. stpmdc nm) Ymc Ymx YcchshnmYk ats onrrhakx

dlosx bnkkdbshnm ne khfgs atkar stpmdc nm) Ymc sgd btprnp Ys sgd nphfhm- Sgdm 0u0 < 3m þ 1�

Npnne- Fhudm rtbg ‘ vnqc u) vd b‘m vqhsd u hm dhsgdq nmd ne sgd svn mnql‘k enqlr cd}mdc

‘anud9 sgd qhfgs,}qrs mnql‘k enql Y.i0Y.i1·YikYh0Yh1·Yhj s
l nq sgd kdes,}qrs mnql‘k enql

Chf, 2 Sgd rddr‘v vnqc v4 < Km) vghbg g‘r sgd btqrnq ‘s sgd nqhfhm- @ rnkhc bhqbkd qdoqdrdmsr ‘ atka vghbg g‘r addm

stqmdc nm sn ‘mx rs‘sd-

cd.c dmc unpcr hm k.lokhegsdp epntor 064
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Yh0Yh1·YhjY.i0Y.i1·Y.ik s
l�

Hm dhsgdq b‘rd) CjuÞ < 1þ 1jhj þ ikÞ ¼ 3m þ 1 ¼ 0v0) rhmbd hj < m

‘mc ij < m ‘mc j ‘mc k ‘qd ‘s kd‘rs 0 ‘mc l ¼ l� ¼ .�

Sn }mhrg sghr dw‘lokd) vd mnsd sg‘s rhmbd sgd o‘sg a hr bnms‘hmdc hm Aj3m þ 0Þ: ‘s sgd onhms G
vd ltrs g‘ud nmd ne A. nq Aþ stqmdc nee) nsgdqvhrd ax Kdll‘ 4-1) vd g‘ud 0vG0 < 3m þ 1�

Sgd lhmhltl kdmfsg ne ‘ o‘sg stqmhmf nee nmd ne sgdrd atkar hr m þ 0: cdodmchmf tonm ntq

nqhfhm‘k bgnhbd enq m- Sgtr vd rdd sg‘s K1 hr mns ‘klnrs bnmudw hm sgd fdmdq‘shmf rds zY: s{�

Enq k‘lokhfgsdq fqntor Kj vhsg j $ 1: sgd rhst‘shnm hr hcdmshb‘k) vd mddc nmkx sg‘s sgd atkar

Aþ ‘mc A. ‘qd hm mnm,sqhuh‘k rs‘sdr-

4-1- KYlokhfgsdp fpntor Ypd mns lhmhlYkkx Yklnrs bnmudw

Ud b‘m trd sgdrd r‘ld dw‘lokdr sn rgnv sg‘s Km hr mns lhmhl‘kkx ‘klnrs bnmudw ax ‘m‘kxrhmf

sgd bnmmdbshmf o‘sgr lnqd b‘qdetkkx- @f‘hm) rhmbd sgd fqntor Km ‘qd mns }mhsdkx oqdrdms‘akd) sgdx

‘qd mns lhmhl‘kkx ‘klnrs bnmudw ax sgd vnqj ne J‘onuhbg Z02[: gdqd) vd hkktrsq‘sd sg‘s e‘bs

bnmbqdsdkx- Enq }mhsdkx oqdrdmsdc fqntor) sgdqd ‘qd mns l‘mx dw‘lokdr jmnvm ne fqntor vghbg

‘qd mns lhmhl‘kkx ‘klnrs bnmudw- Adkj ‘mc Atw Z1[ rgnvdc sg‘s Sgnlornm#r fqnto E hr mns

lhmhl‘kkx ‘klnrs bnmudw) ‘esdq vd rgnvdc Z5[ sg‘s E hr mns ‘klnrs bnmudw- Edv dw‘lokdr ‘qd

jmnvm ne fqntor vghbg ‘qd lhmhl‘kkx ‘klnrs bnmudw ats mns ‘klnrs bnmudw: Dkcdq ‘mc Gdqlhk,

kdq Z0/[ rgnv sg‘s sgd rnku‘akd A‘tlrk‘fflRnkhs‘q fqnto AR’0)1( g‘r sghr oqnodqsx ats rnld

A‘tlrk‘fflRnkhs‘q fqntor AR’0)m( vhsg m $ 1 ‘qd mns lhmhl‘kkx ‘klnrs bnmudw-

Dw‘lokd 4-2 Sgd k‘lokhfgsdq fqntor Km ‘qd mns lhmhl‘kkx ‘klnrs bnmudw vhsg qdrodbs sn sgd

fdmdq‘shmf rds zY: s{�

Dw‘lokd 4-2 hr ‘ bnmshmt‘shnm ne Dw‘lokd 4-0- @r hm Dw‘lokd 4-0) vd bnmrhcdq sgd svn fqnto

dkdldmsr vms ‘mc vms
.0 vghbg khd hm Aj3m þ 0Þ� Kds a ad ‘ o‘sg eqnl vms sn vms

.0 vghbg hr

dmshqdkx bnms‘hmdc hm Aj3m þ 0Þ� Eqnl Kdll‘ 4-1 vd jmnv sg‘s ‘s ‘mx onhmsr ‘knmf sghr o‘sg

vghbg g‘ud sgd btqrnq ‘s sgd nqhfhm) ‘s kd‘rs nmd ne Aþ ‘mc A. ltrs ad stqmdc nee-

@s sgd }qrs onhms ‘knmf a vhsg sgd btqrnq ‘s sgd nqhfhm) vd ltrs g‘ud Aþ stqmdc nee) nsgdqvhrd

sgd btqrnq vntkc ad ‘s sgd nqhfhm vhsg ansg atkar hkktlhm‘sdc- Rhmbd sgd o‘sg fndr eqnl vms sn

vms
.0) vd b‘mmns }qrs g‘ud A. stqmdc nee) enq sg‘s vntkc kd‘c sn ‘ onhms vgdqd sgd btqrnq hr ‘s

sgd nqhfhm ‘mc ansg atkar ‘qd stqmdc nm- Sgtr sgd kdmfsg ne a hr ‘s kd‘rs jm. 0Þ þ 0 ¼ m: rhmbd

sg‘s hr sgd lhmhltl mtladq ne fdmdq‘snqr qdpthqdc sn lnud sgd btqrnq sn onrhshnm m ‘mc stqm nee

sgd khfgs atka-

Rhmbd hm vms
.0 sgd atka Aþ hr stqmdc nm) rnldvgdqd ‘knmf sgd o‘sg a sgd atka Aþ ltrs ad

stqmdc a‘bj nm- Adenqd sghr b‘m g‘oodm) A. ltrs ad stqmdc nee) nsgdqvhrd sgd btqrnq vntkc o‘rr

sgqntfg sgd nqhfhm vhsg ansg atkar hkktlhm‘sdc- Sgtr sgd o‘sg a ltrs bnms‘hm) ‘s kd‘rs ‘m

‘cchshnm‘k 1m þ 0 fdmdq‘snqr) sgnrd mdbdrr‘qx sn lnud sgd btqrnq sn sgd onrhshnm .m ‘mc stqm nee

sgd atka-

Ud mnsd sg‘s Aþ ltrs ad stqmdc nm ‘f‘hm adenqd A. b‘m ad stqmdc nm ‘f‘hm) rhmbd sgd o‘sg a
fndr eqnl vms sn vms

.0) ‘mc hm vms
.0 sgd btqrnq hr sn sgd kdes ne sgd nqhfhm- Sgtr a ltrs bnms‘hm

‘s kd‘rs ‘m ‘cchshnm‘k 1m þ 0 kdssdqr vghbg lnud sgd btqrnq sn sgd onrhshnm m ‘mc stqm nm sgd atka

Aþ) ‘mc sgdm ‘m ‘cchshnm‘k 1m þ 0 kdssdqr vghbg lnud sgd btqrnq a‘bj sn onrhshnm .m ‘mc stqm

nm A.- Sghr aqhmfr sgd kdmfsg ne a sn ‘s kd‘rs 6m þ 2) ‘mc vd rdd sg‘s sn }mhrg sgd o‘sg sgdqd

ltrs ad ‘s kd‘rs ‘mnsgdq s m.0) ‘ksgntfg mns bnmshftntrkx) qdstqmhmf sgd btqrnq sn sgd onrhshnm.0

r� bkd.pw .mc i� s.a.bj065
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eqnl sgd onrhshnm .m- Sgtr sgd kdmfsg ne a hr ‘s kd‘rs 7m þ 1: vghbg hr sgd rtl ne sgd kdmfsgr ne

sgd nqhfhm‘k svn vnqcr) hkktrsq‘shmf sg‘s K1 hr mns lhmhl‘kkx ‘klnrs bnmudw-

5, Jnqd fdmdqUk vqdUsg oqnctbsr

Rnld lnqd fdmdq‘k vqd‘sg oqnctbsr adg‘ud rhlhk‘qkx sn sgd k‘lokhfgsdq fqntor cdrbqhadc ‘anud-

Hm sgd b‘rd ne cd‘c dmc dkdldmsr) vd nas‘hm sgd enkknvhmf sgdnqdl-

SGDNPDL 5-0 Kds F ad Ymx }mhsdkx fdmdpYsdc mnm,sphuhYk fpnto vghbg bnmsYhmr cdYc dmc

dkdldmsr ne cdosg c vhsg pdrodbs sn Y fdmdpYshmf rds W) Ymc kds � ad fdmdpYsdc ax s- Sgdm F ��
bnmsYhmr cdYc dmcr ne cdosg c vhsg pdrodbs sn sgd fdmdpYshmf rds W � zs{-

Npnne- Kds Y ad ‘ cd‘c dmc dkdldms hm F ne cdosg c- Cd}md Ym sn ad sgd bnmitf‘sd Ym ¼ smYs.m:

rhlhk‘q sn hsr cd}mhshnm enq sgd k‘lokhfgsdq fqntor ‘anud hm Sgdnqdl 3-2- Sgd vnqcr

cm ¼ Y.Y0Y1·YlY.0Y.1·Y.l vhkk ad cd‘c dmc vnqcr ne cdosg c vhsg qdrodbs sn sgd fdmdq‘shmf

rds ne sgd vqd‘sg oqnctbs ‘bbnqchmf sn ‘m ‘qftldms hcdmshb‘k sn sg‘s ne Sgdnqdl 3-2- M‘ldkx)

qhfgs ltkshokhb‘shnm ax ‘kk sgd fdmdq‘snqr ne F vhkk mns hmbqd‘rd sgd vnqc kdmfsg rhmbd sgd btqrnq

hr ‘s sgd nqhfhm hm cl) ‘mc Y hr ‘ cd‘c dmc vnqc hm F: qhfgs ltkshokhb‘shnm ax s ‘mc s .0 vhkk

qdctbd sgd kdmfsg ne cm ‘r vdkk-

Ud mnsd sg‘s Dw‘lokd 4-0 cndr mns qdkx nm sgd qdk‘shnm Ym ¼ 0 hmunkuhmf sgd fdmdq‘snq Y ne

Km- Hs hr ldqdkx mdbdrr‘qx sn g‘ud rnld fdmdq‘snq vghbg nmkx ‘eedbsr sgd rdbnmc e‘bsnq ne sgd

vqd‘sg oqnctbs- Sgtr) he vd b‘m lhlhb sgd qnkdr ne sgd fdmdq‘snqr Y ‘mc s hm ‘ lnqd fdmdq‘k

vqd‘sg oqnctbs) sgd dw‘lokdr ‘qd o‘q‘kkdk-

Dw‘lokd 5-1 Kds E ad ‘ }mhsdkx fdmdq‘sdc fqnto bnms‘hmhmf ‘m hrnldsqhb‘kkx dladccdc bnox ne

�) ‘mc F ‘mx }mhsdkx fdmdq‘sdc mnm,sqhuh‘k fqnto- Sgdm F �E hr mdhsgdq ‘klnrs bnmudw mnq lhmh,

l‘kkx ‘klnrs bnmudw hm ‘s kd‘rs nmd fdmdq‘shmf rds-

@f‘hm) sgdrd fqntor ‘qd mns }mhsdkx oqdrdms‘akd ‘mc sgtr mns ‘klnrs bnmudw ax B‘mmnm Z2[

‘mc mns lhmhl‘kkx ‘klnrs bnmudw ax sgd vnqj ne J‘onuhbg Z02[- Ud hkktrsq‘sd sghr bnmbqdsdkx hm

sgd enkknvhmf dw‘lokd- Kds ‘ ad ‘mx fdmdq‘snq ne F) ‘mc s sgd fdmdq‘snq ne sgd hrnldsqhb‘kkx

dladccdc bnox ne � hmrhcd) E- Sgdm zY: s{ b‘m ad bnlokdsdc sn ‘ fdmdq‘shmf rds ne F �E� @f‘hm

vd cd}md Ym sn ad s m Ys .m) ‘mc bnmrhcdq sgd vnqcr vm ¼ YmY.m- Sgd vnqcr vm fhud qhrd sn o‘hqr

ne vnqcr vms � 0 ne kdmfsg 3m þ 0 vghbg ‘qd bnmmdbsdc ax ‘ o‘sg ne kdmfsg 1) ‘r hm sgd b‘rd ne

sgd k‘lokhfgsdq fqntor cdrbqhadc hm Dw‘lokdr 4-0 ‘mc 4-2- Sgd m‘stq‘k ‘m‘knf ne Kdll‘ 4-1

gnkcr: vd nmkx trd sgd e‘bs sg‘s d‘bg vnqc bnms‘hmr ‘ mnm,sqhuh‘k dkdldms hm sgd bnmitf‘sd rta,

fqntor s mFs .m ‘mc s .mFs m- Sgtr vd ‘f‘hm g‘ud bnmbqdsd dw‘lokdr hkktrsq‘shmf sgd e‘hktqd ne

lhmhl‘k ‘klnrs bnmudwhsx enq sgdrd fqntor-

Lnqd fdmdq‘k vqd‘sg oqnctbsr ‘krn dwghahs sgd rddr‘v vnqc ogdmnldmnm cdrbqhadc ‘anud enq

sgd k‘lokhfgsdq fqntor-

SGDNPDL 5-2 Kds E ad Y }mhsdkx fdmdpYsdc fpnto bnmsYhmhmf Ym hrnldsphbYkkx dladccdc bnox ne

� l ,sk vhsg pdrodbs sn Y fdmdpYshmf rds X) Ymc F Ymx }mhsdkx fdmdpYsdc mnm,sphuhYk fpnto vhsg

fdmdpYshmf rds W- Sgdm F �E bnmsYhmr rddrYv vnpcr ne YpahspYpx rvhmf vhsg pdrodbs sn Ys kdYrs

nmd fdmdpYshmf rds-

Npnne- Kds Y < W ad ‘mx fdmdq‘snq ne F) ‘mc s sgd fdmdq‘snq ne sgd hrnldsqhb‘kkx dladccdc

bnox ne � hmrhcd E- Sgdm zY: s{ b‘m ad bnlokdsdc sn ‘ fdmdq‘shmf rds ne F �E� @f‘hm vd cd}md

cd.c dmc unpcr hm k.lokhegsdp epntor 066
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Ym sn ad s mYs .m) ‘mc bnmrhcdq sgd vnqcr ne sgd enql vm ¼ YmY.m� Hm sgdrd vnqcr) sgd btqrnq

qdl‘hmr onhmsdc ‘s sgd bnmitf‘sd bnox ne F hmcdwdc ax sgd hcdmshsx- @r ‘anud) qhfgs ltkshokh,

b‘shnm ax ‘mx fdmdq‘snq ne F vhkk hmbqd‘rd sgd kdmfsg ne vm- Phfgs ltkshokhb‘shnm ax s�0 vhkk

cdbqd‘rd sgd kdmfsg ne vm itrs ‘r hs cndr hm sgd k‘lokhfgsdq fqntor bnmrhcdqdc hm Sgdnqdl 3-4-

Sgtr sgdrd vnqcr ‘qd rddr‘v vnqcr hm F �E� Sgd oqnne sg‘s sgdx g‘ud ‘qahsq‘qx rvhmf hr hcdmshb‘k

sn sgd oqnne sg‘s rddr‘v vnqcr hm sgd k‘lokhfgsdq fqntor g‘ud sghr oqnodqsx-

@bjmnvkdcfdldmsr

Sgd }qrs ‘tsgnq ‘bjmnvkdcfdr rtoonqs eqnl ORB,BTMX fq‘ms �53348,..22- Sgd rdbnmc ‘tsgnq

‘bjmnvkdcfdr rtoonqs eqnl ‘m MRE,@UL Ldmsnqhmf Sq‘udk Fq‘ms ‘mc MRE fq‘ms �.2.4330-

Qdedqdmbdr

0, F- A‘tlrk‘f) L- Rg‘ohqn) ‘mc G- Rgnqs) O‘q‘kkdk onkx,otrgcnvm fqntor) I- Ntpd 4ook-

4kfdapY 03/ ’0888() 1.8fl116-

1, I- Adkj ‘mc J-,T- Atw) Sgnlornm#r fqnto E hr mns lhmhl‘kkx ‘klnrs bnmudw) Fdnldsphb

Ldsgncr hm Fpnto) 4LR BnmsdlonpYpx LYsgdlYshbr) sn ‘ood‘q-

2, I- U- B‘mmnm) @klnrs bnmudw fqntor) Fdnl- CdchbYsY 11 ’0876() 086fl10.-

3, R- Bkd‘qx ‘mc I- S‘a‘bj) Rdd,r‘v vnqcr hm Sgnlornm#r fqnto E) Fdnldsphb Ldsgncr hm

Fpnto) 4LR BnmsdlonpYpx LYsgdlYshbr) sn ‘ood‘q-

4, R- Bkd‘qx ‘mc I- S‘a‘bj) Bnlahm‘snqh‘k oqnodqshdr ne Sgnlornm#r fqnto E) SpYmr- 4ldp-

LYsg- Rnb) 245 ’1..3() 1714fl1738-

5, R- Bkd‘qx ‘mc I- S‘a‘bj) Sgnlornm#r fqnto E hr mns ‘klnrs bnmudw) I- 4kfdapY- 16/ ’1..2()

022fl038-

6, O- cd k‘ G‘qod) Snohbr hm Fdnldsphb Fpnto Sgdnpx) Bghb‘fn Kdbstqdr hm L‘sgdl‘shbr)

Tmhudqrhsx ne Bghb‘fn Oqdrr) Bghb‘fn) 1...-

7, U- Chbjr ‘mc S- Rbghbj) Sgd rodbsq‘k ld‘rtqd ne bdqs‘hm dkdldmsr ne sgd bnlokdw fqnto

qhmf ne ‘ vqd‘sg oqnctbs) Fdnl- CdchbYsY 82 ’1..1() 010fl026-

8, @- Cxtahm‘) Hmrs‘ahkhsx ne sgd uhqst‘k rnku‘ahkhsx ‘mc sgd oqnodqsx ne adhmf uhqst‘kkx snqrhnm,

eqdd enq pt‘rh,hrnldsqhb fqntor) HmsdpmYs- LYsg- Qdr- Mnshbdr 10 ’1...() 0.86fl00.0-

0/, L- Dkcdq ‘mc R- Gdqlhkkdq) Lhmhl‘k ‘klnrs bnmwduhsx) I- Fpnto Sgdnpx) sn ‘ood‘q-

00, P- H- Fqhfnqbgtj ‘mc @- Ytj) Sgd k‘lokhfgsdq fqnto ‘r ‘ fqnto fdmdq‘sdc ax ‘ 1,rs‘sd ‘tsn,

l‘snm) ‘mc hsr rodbsqtl) Fdnl- CdchbYsY 76 ’1..0() 1.8fl133-

01, P- H- Fqhfnqbgtj) O- Khmmdkk) S- Rbghbj ‘mc @- Ýtj) Nm ‘ ptdrshnm ne @shx‘g) B- Q- 4bYc-

Rbh- NYphr Rdfip- H LYsg- 220 ’1...() 552fl557-

02, H- J‘onuhbg) @ mnsd nm sgd Ond…m‘qt bnmchshnm) I- Fpnto Sgdnpx 4 ’1..1() 008fl016-

03, D- Khmcdmrsq‘trr) Onhmsvhrd sgdnqdlr enq ‘ldm‘akd fqntor) Hmudms- LYsg- 035 ’1..0() 148fl184-

04, P- Kxnmr) P- Odl‘mskd) ‘mc X- Odqdr) P‘mcnl v‘kjr nm sgd k‘lokhfgsdq fqnto) 4mm- NpnaYa-

13 ’0885() 0882fl1..5-

05, U- O‘qqx) Fqnvsg rdqhdr ne rnld vqd‘sg oqnctbsr) SpYmr- 4ldp- Rnb- 220 ’0881() 640fl648-

06, C- Pdudkkd) Ah‘rdc q‘mcnl v‘kj nm k‘lokhfgsdq fqntor ‘mc fq‘ogr) I- Sgdnpds- NpnaYa- 03

’1..0() 268fl280-

07, S- Phkdx) Sgd fdnldsqx ne fqntor r‘shrexhmf vd‘j ‘klnrs,bnmudwhsx nq vd‘j fdncdrhb,

bnla‘ahkhsx bnmchshnm) I- Fpnto Sgdnpx � ’1..1() 402fl414-

r� bkd.pw .mc i� s.a.bj067
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