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I- Fqnto Sgdnqx 04 ’1/01(+ 26fl34
CNH 0/-0404.IFS-1/0/-/82

IntpmTi ne Cpnto Rgdnpx
� cd Fqtxsdq 1/01

9 mnsd nm bnmudwhsx opnodpshdr ne Rgnlornm�r fpnto �

L‘ssgdv Gnq‘j+ Ldk‘mhd Rsdhm ‘mc Idmmhedq S‘a‘bj

’Bnlltmhb‘sdc ax L‘qshm Q- Aqhcrnm(

9arspTbs’ Vd oqnud sg‘s Sgnlornm&r fqnto D hr mns lhmhl‘kkx ‘klnrs bnmudw vhsg qdrodbs
sn ‘mx fdmdq‘shmf rds vghbg hr ‘ rtards ne sgd rs‘mc‘qc hm›mhsd fdmdq‘shmf rds enq D ‘mc
vghbg bnms‘hmr w0- Vd trd sghr sn rgnv sg‘s D hr mns ‘klnrs bnmudw vhsg qdrodbs sn ‘mx
fdmdq‘shmf rds vghbg hr ‘ rtards ne sgd rs‘mc‘qc hm›mhsd fdmdq‘shmf rds+ fdmdq‘khyhmf qdrtksr
hm Z3\-

0 Gmspnctbshnm

Bnmudwhsx oqnodqshdr ne ‘ fqnto F vhsg qdrodbs sn ‘ ›mhsd fdmdq‘shmf rds P xhdkc hm,
enql‘shnm ‘ants sgd bnm›ftq‘shnm ne rogdqdr vhsghm sgd B‘xkdx fq‘og �jF: PÞ ne F

vhsg qdrodbs sn P- @ ›mhsdkx fdmdq‘sdc fqnto F hr Yklnrs bnmudw’j(+ nq .BjjÞ vhsg
qdrodbs sn ‘ ›mhsd fdmdq‘shmf rds T he sgdqd hr ‘ bnmrs‘ms KjjÞ r‘shrexhmf sgd enkknvhmf
oqnodqsx- Enq dudqx onrhshud hmsdfdq m+ ‘mx svn dkdldmsr w ‘mc x hm sgd a‘kk AjmÞ ne
q‘chtr m vhsg cT jw: xÞ� j b‘m ad bnmmdbsdc ax ‘ o‘sg ne kdmfsg KjjÞ vghbg khdr bnl,
okdsdkx vhsghm sghr a‘kk- I- B‘mmnm+ vgn hmsqnctbdc sghr oqnodqsx hm Z1\+ oqnudc sg‘s
he ‘ fqnto F hr .Bj1Þ vhsg qdrodbs sn ‘ fdmdq‘shmf rds T sgdm hs hr ‘krn .BjjÞ enq ‘kk
jc 1 vhsg qdrodbs sn sg‘s fdmdq‘shmf rds- Sgtr he jF: T Þ hr .Bj1Þ+ hs hr b‘kkdc Yklnrs

bnmudw vhsg qdrodbs sn sg‘s fdmdq‘shmf rds- B- Sghdk rgnvdc sg‘s ‘klnrs bnmudwhsx hr
fdmdq‘shmf rds cdodmcdms Z5\-

Bkd‘qkx+ ‘mx svn onhmsr hm AjmÞ b‘m ‘kv‘xr ad bnmmdbsdc ax ‘ o‘sg ne kdmfsg 1m- @
vd‘jdq bnmudwhsx bnmchshnm hr lhmhlYk Yklnrs bnmudwhsx+ vghbg ‘rjr vgdsgdq ‘mx svn
onhmsr hm AjmÞ ‘s chrs‘mbd svn b‘m ad bnmmdbsdc ax ‘ o‘sg ne kdmfsg ‘s lnrs 1m " 0
kxhmf vhsghm sghr a‘kk- @ fqnto F hr r‘hc sn ad lhmhl‘kkx ‘klnrs bnmudw vhsg qdrodbs
sn ‘ ›mhsd fdmdq‘shmf rds T he sgd B‘xkdx fq‘og �jF: T Þ g‘r sghr oqnodqsx- He F hr mns
lhmhl‘kkx ‘klnrs bnmudw vhsg qdrodbs sn ‘ ›mhsd fdmdq‘shmf rds T + sgdm �jF: T Þ bnm,
s‘hmr hrnldsqhb‘kkx dladccdc knnor ne ‘qahsq‘qhkx k‘qfd bhqbtledqdmbd- H- J‘onuhbg

Sgd sghqc ‘tsgnq ‘bjmnvkdcfdr o‘qsh‘k rtoonqs eqnl MRE fq‘ms CLR,/5/3534+ ‘mc sgd rdb,
nmc ‘mc sghqc ‘tsgnqr ‘bjmnvkdcfd o‘qsh‘k rtoonqs eqnl ‘ Anvcnhm Bnkkdfd E‘btksx Qdrd‘qbg
Fq‘ms-



oqnudc hm Z4\ sg‘s ‘mx fqnto vghbg hr lhmhl‘kkx ‘klnrs bnmudw hr ‘krn ›mhsdkx oqd,
rdmsdc-
I- Ldhdq onrdc ‘ bnmidbstqd qdk‘shmf sgdrd svn mnshnmr ne bnmudwhsx- M‘ldkx+ gd

bnmidbstqdc sg‘s he ‘ ›mhsdkx fdmdq‘sdc fqnto F hr mns lhmhl‘kkx ‘klnrs bnmudw vhsg
qdrodbs sn nmd ›mhsd fdmdq‘shmf rds+ sgdm hs b‘mmns ad ‘klnrs bnmudw vhsg qdrodbs
sn ‘mx ›mhsd fdmdq‘shmf rds- Vd oqnud sgd enkknvhmf rodbh‘k b‘rd ne sghr bnmidbstqd-
Rtoonrd T ‘mc X ‘qd svn ›mhsd fdmdq‘shmf rdsr enq ‘ fqnto F- Sgdm F b‘m ad uhdvdc
‘r ‘ ldsqhb ro‘bd trhmf sgd vnqc kdmfsg ldsqhb vhsg qdrodbs sn dhsgdq fdmdq‘shmf rds:
vd vqhsd jF: TÞ enq F uhdvdc ‘r ‘ ldsqhb ro‘bd trhmf kdmfsg vhsg qdrodbs sn T - Sgd
hcdmshsx l‘o nm F hr ‘ pt‘rh,hrnldsqx adsvddm jF: T Þ ‘mc jF: X Þ- Vd oqnud sghr bnm,
idbstqd hm sgd b‘rd sg‘s sghr pt‘rh,hrnldsqx hr ‘ bn‘qrd hrnldsqx+ sg‘s hr+ g‘r ltksh,
okhb‘shud bnmrs‘ms dpt‘k sn nmd+ hm Sgdnqdl 2-09

Rgdnpdl 2’0’ Kds e . jF: TFÞ ! jG: TGÞ ad Y B,bnYqrd,hrnldsqx- He jF: TFÞ hr mns

lhmhlYkkx Yklnrs bnmudw+ sgdm jG: TGÞ hr mns Yklnrs bnmudw-

Bnmudwhsx oqnodqshdr g‘ud addm rstchdc enq Sgnlornm&r fqnto D vhsg qdrodbs sn
u‘qhntr fdmdq‘shmf rdsr- Sghr fqnto b‘m ad uhdvdc dhsgdq ‘r ‘ ›mhsdkx nq hm›mhsdkx oqd,
rdmsdc fqnto+ trhmf sgd svn rs‘mc‘qc oqdrdms‘shnmr9

Gwj: jc / g w"0
h wiwh ¼ wiþ0 he h ; ih

nq+ ‘r hs hr bkd‘q sg‘s w/ ‘mc w0 ‘qd rt…bhdms sn fdmdq‘sd sgd dmshqd fqnto+ rhmbd onvdqr
ne w/ bnmitf‘sd w0 sn wh enq hc 1+

Gw/: w0 g ½w/w"0
0 : w"0

/ w0w/½: ½w/w"0
0 : w"1

/ w0w1
/ ½h�

Sgnlornm&r fqnto D hr rgnvm sn ad mns ‘klnrs bnmudw vhsg qdrodbs sn
T0 ¼ 0w/: w0f hm Z2\ ‘mc mns lhmhl‘kkx ‘klnrs bnmudw vhsg qdrodbs sn T0 hm Z0\+ ‘mc
mns ‘klnrs bnmudw vhsg qdrodbs sn sgd fdmdq‘shmf rdsr Tm ¼ 0w/: w0: � � � : wmf hm Z3\- Hm
sghr mnsd vd dwsdmc sgdrd qdrtksr hm sgd enkknvhmf9

Rgdnpdl 3’1’ Kds T ¼ 0w/: w0: wh0 : wh1 : � � � : whi f+ vgdqd 0 ; h0 ; � � � ; hi+ ad Y fdmdqYshmf

rds enq D- Sgdm D hr mns lhmhlYkkx Yklnrs bnmudw vhsg qdrodbs sn T -

Vd sgdm ‘ookx Sgdnqdl 2-0 sn oqnud9

Rgdnpdl 3’3’ Kds T ad Ymx rtards ne sgd rsYmcYqc hmzmhsd fdmdqYshmf rds enq D vghbg

hmbktcdr w/- Sgdm D hr mns Yklnrs bnmudw vhsg qdrodbs sn T-

1 Anlotshmf vnpc idmfsg hm Rgnlornm�r fpnto �

Hm sghr rdbshnm vd rtll‘qhyd sgd ldsgnc enq bnlotshmf vnqc kdmfsg ne dkdldmsr ne D

vhsg qdrodbs sn sgd fdmdq‘shmf rdsr Tm ¼ 0w/: w0: � � � : wmf vghbg v‘r hmsqnctbdc hm Z3\+
‘mc qdedq sgd qd‘cdq sn sg‘s o‘odq enq bnlokdsd cds‘hkr-

27 L- Gnq‘j+ L- Rsdhm ‘mc I- S‘a‘bj



Vd enkknv rs‘mc‘qc sdqlhmnknfx vgdm cdrbqhahmf dkdldmsr ne D ‘r sqdd o‘hq ch‘,
fq‘lr+ sg‘s hr+ o‘hqr ne ›mhsd ahm‘qx qnnsdc sqddr bnloqhrdc ne bYqdsr- He ‘ b‘qds b g‘r
mn bghkcqdm+ vd b‘kk b ‘m dwonrdc b‘qds- He ‘ b‘qds b g‘r ‘ qhfgs ’qdrodbshudkx kdes( bghkc+
vd b‘kk sgd rtasqdd qnnsdc ‘s sg‘s bghkc sgd qhfgs ’qdrodbshudkx kdes( rtasqdd ne b‘qds b-
Cd›md sgd kdudk ne ‘ b‘qds hmctbshudkx ‘r enkknvr- Sgd qnns b‘qds hr cd›mdc sn ad ‘s
kdudk 0+ ‘mc sgd bghkc ne ‘ kdudk j b‘qds g‘r kdudk j þ 0+ enq jc 0- Vd mtladq sgd
b‘qdsr ne d‘bg sqdd hm hm›w nqcdq eqnl 0 sgqntfg m- D‘bg dkdldms f � D b‘m ad qdoqd,
rdmsdc ax ‘m dpthu‘kdmbd bk‘rr ne sqdd o‘hq ch‘fq‘lr+ ‘lnmf vghbg sgdqd hr ‘ tmhptd
qdctbdc sqdd o‘hq ch‘fq‘l- Vd r‘x sg‘s ‘ o‘hq ne sqddr hr tmqdctbdc he sgdqd ‘qd dw,
onrdc b‘qdsr hm ansg sqddr vhsg sgd r‘ld hm›w mtladqr- Rtbg o‘hqr ne b‘qdsr ‘qd
qdlnudc tmshk sgd sqdd o‘hq ch‘fq‘l hr qdctbdc- Sghr oqnbdctqd oqnctbdr sgd tmhptd
qdctbdc sqdd o‘hq ch‘fq‘l qdoqdrdmshmf f- Vgdm vd vqhsd f ¼ jS : PÞ+ vd ‘qd ‘rrtlhmf
sg‘s sghr hr sgd tmhptd qdctbdc sqdd o‘hq ch‘fq‘l qdoqdrdmshmf f � D -

Kds S ad ‘ ›mhsd qnnsdc ahm‘qx sqdd- Vd nesdm trd sgd hm›w mtladqr ne sgd b‘qdsr ‘r
k‘adkr enq sgd b‘qdsr- @ b‘qds hr r‘hc sn ad ‘ qhfgs ’qdro- kdes( b‘qds he nmd ne hsr rhcdr khdr
nm sgd qhfgs ’qdro- kdes( rhcd ne S - Sgd qnns b‘qds b‘m ad bnmrhcdqdc dhsgdq kdes nq qhfgs-
@kk nsgdq b‘qdsr ‘qd b‘kkdc hmsdqhnq b‘qdsr- Sgd fdmdq‘snq wm hm sgd oqdrdms‘shnmr ‘anud
hr qdoqdrdmsdc ax ‘ sqdd o‘hq ch‘fq‘l jSm: PmÞ+ vgdqd Pm bnmrhrsr ne ‘ rsqhmf ne m þ 0
qhfgs b‘qdsr+ hm vghbg sgd ›m‘k qhfgs b‘qds ‘krn g‘r ‘ rhmfkd dwonrdc kdes bghkc+ ‘mc sgd
sqdd Sm hr rhlokx ‘ rsqhmf ne m þ 1 qhfgs b‘qdsr-

Sn ltkshokx svn dkdldmsr f ¼ jS0: S1Þ ‘mc g ¼ jP0: P1Þ ne D vd ‘cc b‘qdsr sn
bqd‘sd tmqdctbdc qdoqdrdms‘shudr enq sgd svn dkdldmsr+ f ¼ jS !

0: S !
1Þ ‘mc g ¼ jP !

0: P !
1Þ

hm vghbg P !
1 ¼ S !

0- Sgd oqnctbs fg hr sgdm fhudm ax sgd ’onrrhakx tmqdctbdc( sqdd o‘hq
ch‘fq‘l jP !

0: S !
1Þ-

Ntq enqltk‘ enq sgd vnqc kdmfsg ne ‘m dkdldms f � D vhsg qdrodbs sn sgd fdmdq‘shmf
rds Tm ¼ 0w/: w0: � � � : wmf g‘r svn bnlonmdmsr- Sgd ›qrs vd b‘kk krjfÞ+ ‘r hs hr sgd
vnqc kdmfsg ne f vhsg qdrodbs sn sgd rs‘mc‘qc hm›mhsd fdmdq‘shmf rds 0wh g hc /f enq D -
Sghr pt‘mshsx hr rhlokx sgd mtladq ne b‘qdsr hm sgd tmhptd qdctbdc sqdd o‘hq ch‘fq‘l
qdoqdrdmshmf f vghbg ‘qd mns qhfgs b‘qdsr- Sgd rdbnmc bnlonmdms hm sgd vnqc kdmfsg
enqltk‘ hr svhbd vg‘s vd sdql sgd odmYksx vdhfgs omjfÞ ne sgd dkdldms- Sghr mnm,
mdf‘shud pt‘mshsx hr cdsdqlhmdc ax sgd bnlahm‘snqh‘k qdk‘shnmrghor adsvddm ‘ rds ne
chrshmfthrgdc b‘qds o‘hqr hm sgd sqdd o‘hq ch‘fq‘l enq f- Vd vhkk mddc ‘ bnmrdptdmbd
ne sgd enkknvhmf sgdnqdl+ vghbg bnlotsdr kmjfÞ9

Rgdnpdl 1’0 ’Z3+ Sgdnqdl 2-2\(- Dnq dudqx f � D + sgd vnqc kdmfsg ne f vhsg qdrodbs sn

sgd fdmdqYshmf rds Tm ¼ 0w/: w0: � � � : wmf hr fhudm ax sgd enqltkY

kTm
jfÞ ¼ kmjfÞ ¼ krjfÞ þ 1omjfÞ

vgdqd krjfÞ hr sgd mtladq ne bYqdsr hm sgd qdctbdc sqdd oYhq chYfqYl enq f vghbg Yqd mns

qhfgs bYqdsr� Ymc omjfÞ hr sgd odmYksx vdhfgs ne f-

Hm o‘qshbtk‘q+ rhmbd omjfÞc / hs hr ‘kv‘xr sgd b‘rd sg‘s kmjfÞc krjfÞ-

@ mnsd nm bnmudwhsx oqnodqshdr ne Sgnlornm&r fqnto D 28



2 AnTprd hrnldsphdr Tmc bnmudwhsx

Qdb‘kk sg‘s ‘ l‘o e adsvddm svn ldsqhb ro‘bdr F ‘mc G hr ‘ ptYrh,hrnldsqx he sgdqd
‘qd onrhshud bnmrs‘msr J ‘mc B rn sg‘s enq dudqx o‘hq ne onhmsr f0: f1 � F+

0

J
cFjf0: f1Þ " B� cGj e jf0Þ: e jf1ÞÞ�JcFjf0: f1Þ þ B�

He sgd bnmrs‘ms J b‘m ad bgnrdm sn ad 0+ vd b‘kk e ‘ B,bnYqrd hrnldsqx- Fhudm ‘
fqnto F ‘mc ‘ ›mhsd fdmdq‘shmf rds T + F b‘m ad qdf‘qcdc ‘r ‘ ldsqhb ro‘bd trhmf
sgd vnqc kdmfsg ldsqhb+ m‘ldkx+ cT jf: gÞ ¼ lhm0m g fg"0 ¼ �0�1 � � � �m: �A0

h � Tf- Vd
cdmnsd F+ uhdvdc ‘r ‘ ldsqhb ro‘bd hm sghr v‘x+ ax jF: T Þ- Dpthu‘kdmskx+ nmd b‘m
uhdv sgd B‘xkdx fq‘og �jF: TÞ ‘r ‘ ldsqhb ro‘bd ax cdbk‘qhmf d‘bg dcfd sn g‘ud
kdmfsg 0- Qdb‘kk sg‘s enq ‘mx ›mhsdkx fdmdq‘sdc fqnto F vhsg ›mhsd fdmdq‘shmf rdsr T

‘mc X + sgd hcdmshsx l‘o adsvddm jF: TÞ ‘r jF: XÞ hr ‘ pt‘rh,hrnldsqx- Hm fdmdq‘k+ hs hr
tmjmnvm sn vg‘s dwsdms pt‘rh,hrnldsqhdr oqdrdqud bnmudwhsx oqnodqshdr+ ats hm sgd
rodbh‘k b‘rd ne ‘ bn‘qrd,hrnldsqx+ vd nas‘hm sgd enkknvhmf9

Rgdnpdl 2’0’ Kds e . jF: TFÞ ! jG: TGÞ ad Y B,bnYqrd,hrnldsqx- He jF: TFÞ hr mns

lhmhlYkkx Yklnrs bnmudw+ sgdm jG: TGÞ hr mns Yklnrs bnmudw-

Mqnne- Kds f ad ‘mx bn‘qrd hmudqrd enq e + vghbg hr d‘rhkx rddm sn ad ‘ bn‘qrd hrnldsqx
‘r vdkk- Vhsgnts knrr ne fdmdq‘khsx+ vd l‘x ‘rrtld sg‘s f hr ‘krn ‘ B,bn‘qrd hrnldsqx-
Rtoonrd sg‘s jG: TGÞ hr ‘klnrs bnmudw- Sgdm enq d‘bg mc 1+ sgdqd hr ‘m ‘k,

lnrs bnmudwhsx bnmrs‘ms JjmÞ- Ehw L < 2B þ 0+ ‘mc kds J ¼ Jj1L þ BÞ- Kds
m < J þ L þ JB-
Rhmbd jF: TFÞ hr mns lhmhl‘kkx ‘klnrs bnmudw+ vd b‘m ›mc w: x � AjmÞ��jF: TFÞ

vhsg cFjw: xÞ ¼ 1 rn sg‘s sgd rgnqsdrs o‘sg eqnl w sn x vghbg qdl‘hmr hm AjmÞ g‘r
kdmfsg 1m- Rhmbd vd b‘m ‘kv‘xr bnmrsqtbs ‘ o‘sg ne sghr kdmfsg o‘rrhmf sgqntfg sgd
hcdmshsx+ kds a ad rtbg ‘ o‘sg bnms‘hmhmf sgd hcdmshsx-
Bnmrhcdq sgd bknrdc knno g nas‘hmdc ax bnmb‘sdm‘shmf a vhsg sgd o‘sg ne kdmfsg svn

adsvddm w ‘mc x- Kds y cdmnsd sgd onhms hm Ajm þ 0Þ ‘s chrs‘mbd nmd eqnl w ‘mc x-
Bgnnrd Y ‘mc a nm a+ vhsg Y nm sgd rtao‘sg ne a eqnl w sn sgd hcdmshsx+ ‘mc a ad,
svddm x ‘mc sgd hcdmshsx+ rn sg‘s cFjY: HcÞ ¼ cFja: HcÞ ‘mc cFjY: yÞ ¼ cFja: yÞ ¼ L-
Kds g0 ad sgd rtao‘sg ne a bnms‘hmhmf Y+ a ‘mc sgd hcdmshsx+ ‘mc g1 hr sgd qdl‘hmhmf
rtao‘sg ne g-
Bnmrhcdq e jYÞ ‘mc e jaÞ+ dkdldmsr ne sgd B‘xkdx fq‘og �jG: TGÞ- Vd jmnv sg‘s

cGj e jYÞ: e jaÞÞ� 1L þ B- Rhmbd vd ‘qd ‘rrtlhmf sg‘s jG: TGÞ hr ‘klnrs bnmudw+
sgdqd ltrs ad ‘ o‘sg h eqnl e jYÞ sn e jaÞ vgnrd kdmfsg hr ‘s lnrs J + ‘mc vghbg qd,
l‘hmr hm sgd a‘kk AjCÞ+ vgdqd C ¼ l‘w0cGj e jYÞ: hcÞ: cGj e jaÞ: hcÞf� cFjY: hcÞ þ B-
Bnmrhcdq sgd hl‘fd ne h tmcdq f+ sgd bn‘qrd hmudqrd sn e - Rhmbd

kdmfsgjg0Þ ¼ 1m " 1L þ 1 < 1jJ þ JB þ LÞ " 1L þ 1 < 1J þ 1JB

‘mc

kdmfsgjfjhÞÞ�J þ JB:

3/ L- Gnq‘j+ L- Rsdhm ‘mc I- S‘a‘bj



vd rdd sg‘s kdmfsgjfjhÞÞ ; kdmfsgjg0Þ- Vd mnv rgnv sg‘s sghr o‘sg rs‘xr hm AjmÞ+ bnm,
sq‘chbshmf sgd e‘bs sg‘s ‘mx o‘sg eqnl w sn x hm AjmÞ g‘r kdmfsg 1m-

Sgd l‘whltl chrs‘mbd ne ‘mx onhms nm h eqnl sgd hcdmshsx hm G hr C- Sgtr sgd
l‘whltl chrs‘mbd ne ‘mx onhms nm fjhÞ eqnl sgd hcdmshsx ne F hr

C þ 1B� cFjY: hcÞ þ 2B ¼ m " L þ 0þ 2B-

Rhmbd L < 2B þ 0+ hs enkknvr sg‘s fjhÞ�AFjmÞ-
Ax bnmb‘sdm‘shmf sgd onqshnm ne g1 eqnl w sn Y+ fjhÞ+ ‘mc sgd onqshnm ne g1 eqnl a

sn x+ vd nas‘hm ‘ o‘sg eqnl w sn x vghbg qdl‘hmr hmrhcd ne AjmÞ ‘mc g‘r kdmfsg kdrr
sg‘m 1m+ ‘ bnmsq‘chbshnm rhmbd jF: TFÞ hr mns lhmhl‘kkx ‘klnrs bnmudw- i

3 Anmudwhsx pdrtisr

Sgd l‘hm fn‘k ne sghr rdbshnm hr sn rgnv sg‘s D hr mns ‘klnrs bnmudw vhsg qdrodbs sn
‘mx fdmdq‘shmf rds vghbg hr ‘ rtards ne sgd rs‘mc‘qc hm›mhsd fdmdq‘shmf rds: vd mnsd
sg‘s hm nqcdq enq ‘ rtards ne sgd rs‘mc‘qc hm›mhsd fdmdq‘shmf rds sn fdmdq‘sd D + hs
ltrs bnms‘hm w/-

Vd adfhm vhsg sgd enkknvhmf9

Rgdnpdl 3’0’ Kds Tm ¼ 0w/: w0: � � � : wmf ad Y fdmdqYshmf rds enq D vhsg mc 1- Sgdm D hr

mns lhmhlYkkx Yklnrs bnmudw vhsg qdrodbs sn Tm-

Mqnne- Vd oqnud sghr ax oqnuhchmf+ enq ‘mx j < /+ ‘ o‘hq ne fqnto dkdldmsr f ¼ fj

‘mc g ¼ gj r‘shrexhmf kmjfÞ ¼ kmjgÞ ¼ 1j þ 1 ‘mc kmjg"0fÞ ¼ 1+ rn sg‘s ‘mx o‘sg a

eqnl f sn g sg‘s khdr dmshqdkx vhsghm sgd a‘kk ne q‘chtr 1j þ 1 ltrs g‘ud kdmfsg ‘s kd‘rs
3j þ 3-

Kds f ¼ fm ¼ wjþ0
0 wjþmþ0w"j

/ ¼ wmwjþ0
0 w"j

/ ‘mc g ¼ gm ¼ fw"0
/ w"0

m ¼ wjþ0
0 w

"jjþ0Þ
/ -

Sgd sqdd o‘hq ch‘fq‘lr enq sgdrd dkdldmsr ‘qd fhudm hm Ehftqd 0- Hm sgd sqdd o‘hq ch‘,
fq‘lr jS": SþÞ enq f ‘mc jG": GþÞ enq g+ vd nardqud sg‘s krjfÞ ¼ krjgÞ ¼ 1j þ 1-
Etqsgdqlnqd+ krjfw"0

/ Þ ¼ 1J þ 2- Qdb‘kk sg‘s kmjYÞc krjYÞ enq ‘kk Y � D hr ‘ bnm,
rdptdmbd ne Sgdnqdl 1-0+ ‘mc rhmbd vd g‘ud oqnuhcdc vnqcr ‘anud ne kdmfsg 1j þ 1
enq ansg f ‘mc g+ hs enkknvr sg‘s kmjfÞ ¼ kmjgÞ ¼ 1j þ 1+ ‘mc kmjfw"0

/ Þ ¼ 1J þ 2-

Ehftqd 0- Sgd sqdd o‘hq ch‘fq‘lr qdoqdrdmshmf sgd dkdldmsr f ‘mc g trdc hm sgd oqnne ne
Sgdnqdl 3-0-
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Rtoonrd sgdqd hr ‘ o‘sg a eqnl f sn g vghbg khdr vhsghm sgd a‘kk ne q‘chtr 1j þ 1-
Hm S"+ sgd b‘qds qmþ1 hs hr ‘ qhfgs b‘qds ‘s kdudk m þ 1- Ntq ‘qftldms qdkhdr nm mnshmf
sgd kdudk ne sghr b‘qds ‘s rtbbdrrhud udqshbdr ‘knmf sgd o‘sg a-
Hm nqcdq enq sgd o‘sg a sn sdqlhm‘sd ‘s g+ sgdqd hr ‘ onhms ‘s vghbg sgd o‘hq ne b‘qdsr

mtladqdc qmþ1 hm d‘bg sqdd ltrs ad qdlnudc ‘r o‘qs ne ‘ qdctbshnm ‘knmf a- Sghr qd,
pthqdr b‘qds qmþ1 eqnl S" sn ad ‘m hmsdqhnq b‘qds ‘s sgd onhms ne qdctbshnm- Fhudm sgd
d§dbs ne ltkshokhb‘shnm ax d‘bg fdmdq‘snq nm sgd sqdd o‘hq ch‘fq‘l+ vd nardqud sg‘s
sgd fdmdq‘snqr hm Tm b‘mmns lnud ‘mx qhfgs b‘qds n§ sgd qhfgs rhcd ne sgd kdes sqdd hm ‘
sqdd o‘hq ch‘fq‘l tmkdrr hsr kdudk hr adsvddm 0 ‘mc m- Gdmbd+ sgdqd hr ‘ rl‘kkdrs mnm,
sqhuh‘k oqd›w a/ ne a rn sg‘s hm fa/ ¼ e sgd b‘qds qmþ1 hm sgd kdes sqdd enq e hr ‘ qhfgs
b‘qds ‘s kdudk m þ 0-
Kds jP": PþÞ ad sgd sqdd o‘hq ch‘fq‘l enq e ¼ fa/ vghbg hr bnmrsqtbsdc eqnl sgd

sqdd o‘hq ch‘fq‘l jS": SþÞ enq f ax ‘ksdqhmf sgdrd sqddr ‘bbnqchmf sn ltkshokhb‘shnm
ax d‘bg fdmdq‘snq ne a/+ ats vhsgnts odqenqlhmf ‘mx onrrhakd qdctbshnmr- Ctqhmf
sghr oqnbdrr+ sgd b‘qdsr hm Sþ qdl‘hm tmbg‘mfdc+ sgntfg ‘cchshnm‘k b‘qdsr l‘x ad
‘ccdc sn Sþ sn enql Pþ- Gdmbd+ Pþ bnms‘hmr Sþ ‘r ‘ rtasqdd+ ‘mc sgd sqdd o‘hq ch‘,
fq‘l jP": PþÞ l‘x ad tmqdctbdc-
Vd ›qrs rgnv sg‘s sgd sqdd o‘hq ch‘fq‘l jP": PþÞ bnmrsqtbsdc hm sghr v‘x ltrs ad

tmqdctbdc+ ‘mc sg‘s vgdm sgd qdctbshnm hr ‘bbnlokhrgdc+ rnld ne sgd nqhfhm‘k b‘qdsr
eqnl Sþ vhkk ad qdlnudc eqnl Pþ- He sghr v‘r mns sgd b‘rd+ sgdm hm P" sgdqd vntkc ad
‘s kd‘rs j þ 0 b‘qdsr vhsg rl‘kkdq hm›w mtladqr sg‘m qmþ0 vghbg vdqd mns qhfgs b‘qdsr+
‘mc sgtr bntmsdc snv‘qcr krj e Þ- @cchshnm‘kkx+ hm Pþ sgdqd vntkc ‘krn ad j þ 0 hmsd,
qhnq b‘qdsr vhsg hm›w mtladqr kdrr sg‘m qmþ1+ ‘mc b‘qds qmþ1 hsrdke hr ‘krn ‘m hmsdqhnq
b‘qds- Sghr hlokhdr sg‘s krj e Þc 1j þ 2+ bnmsq‘chbshmf sgd e‘bs sg‘s e � Aj1j þ 1Þ-
Sgtr sgdqd ltrs ad rnld qdctbshnm ne sgd b‘qdsr ne Sþ+ uhdvdc ‘r ‘ rtasqdd ne Pþ+
hm nqcdq sn nas‘hm sgd qdctbdc sqdd o‘hq ch‘fq‘l enq fa/ ¼ e -
Vd mnv bnmrhcdq vghbg b‘qdsr ne Sþ+ uhdvdc ‘r ‘ rtasqdd ne Pþ lhfgs ad qdlnudc

sn qdctbd sgd sqdd o‘hq ch‘fq‘l: hm nqcdq enq ‘ b‘qds sn ad qdctbdc ‘esdq ltkshokhb‘shnm
ax ‘ o‘qshbtk‘q fdmdq‘snq+ hs ltrs ad dwonrdc- Sgd nmkx dwonrdc b‘qdsr ne Sþ hsrdke ‘qd
b‘qdsr 1 ‘mc qmþ1- Rhmbd b‘qds qmþ1 hr ‘ qhfgs b‘qds hm P"+ ‘mc mns sgd ›m‘k qhfgs b‘qds+
hs hr mns dwonrdc hm P"- Sgdqdenqd+ hs ltrs ad sg‘s hm qdctbhmf jP": PþÞ+ sgd nqhfhm‘k
b‘qds 1 eqnl sgd hm›w nqcdqhmf nm Sþ ltrs ad qdlnudc- Vd bk‘hl sg‘s hm P"+ b‘qds 1
ltrs ad hm sgd qhfgs rtasqdd ne b‘qds 0- He+ hm enqlhmf Pþ+ mn b‘qdsr vdqd ‘ccdc sn dh,
sgdq kd‘e ne b‘qds 1+ sgdm b‘qds 1 hr dwonrdc hm Pþ+ ‘mc gdmbd hs hr dwonrdc hm P"+ vghbg
hlokhdr sg‘s b‘qds 1 hr hm sgd qhfgs rtasqdd ne b‘qds 0 hm P"- He+ nm sgd nsgdq g‘mc+ b‘qdsr
vdqd ‘ccdc sn sgd kd‘udr ne b‘qds 1 hm enqlhmf Pþ+ sgdm sgdx ltrs ‘kk ad qdlnudc hm
jP": PþÞ adenqd b‘qds 1 hr qdlnudc- Ats sghr ld‘mr sg‘s hm P"+ nmbd sgdrd b‘qdsr ‘qd
qdlnudc+ b‘qds 1 hr ‘f‘hm dwonrdc+ ‘mc nmbd ‘f‘hm+ b‘qds 1 ltrs ad hm sgd qhfgs rta,
sqdd ne b‘qds 0 hm P"-
Sgd e‘bs sg‘s b‘qds 1 hr hm sgd qhfgs rtasqdd ne b‘qds 0 hm P" oqnuhcdr ‘ knvdq antmc

nm kmjg"0e Þ ‘r enkknvr- Sn enql sgd sqdd o‘hq ch‘fq‘l enq g"0e + bnmrhcdq sgd tm,
qdctbdc sqdd o‘hq ch‘fq‘l jP": PþÞ- He g ¼ jG": GþÞ+ sn enql sghr oqnctbs vd bnm,
rhcdq sgdrd sqddr hm sgd nqcdq P" Pþ Gþ G"+ ‘mc ‘cc b‘qdsr sn d‘bg o‘hq sn dmrtqd
sg‘s sgd lhcckd sqddr ‘qd hcdmshb‘k- Sgtr vd ltrs ‘s kd‘rs ‘cc sgd rsqhmf ne qhfgs b‘qdsr
q3: � � � : qmþ0: qmþ2+ vhsg b‘qds qmþ1 sgd kdes bghkc ne qmþ2+ eqnl Pþ sn ansg sqddr hm sgd
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ch‘fq‘l jGþ: G"Þ hm nqcdq sn odqenql sghr ltkshokhb‘shnm- Rhmbd hm P"+ b‘qds 1 ltrs
ad qdlnudc adenqd b‘qds 0+ ats hm G" sgd qdudqrd hr sqtd+ b‘qds 0 b‘mmns ad qdlnudc
sn qdctbd sgd oqnctbs g"0e - Gdmbd+ adb‘trd ne sgdhq bnm›ftq‘shnm hm G"+ sgd
dmshqd rsqhmf ne b‘qdsr 0: 1: � � � : j: q0 ‘qd mns qdlnudc sn qdctbd sgd oqnctbs g"0e -
@krn+ ‘r vd qdl‘qjdc ‘anud+ b‘qds qmþ1 hr mns qdlnudc sgqntfg qdctbshnm hm
sghr oqnctbs- Gdmbd vd nas‘hm sgd enkknvhmf knvdq antmc nm sgd vnqc kdmfsg ne
g"0e . kmjg"0e Þc krjg"0e Þc 1jj þ 0Þ þ 0 ¼ 1j þ 2�

Kds a0 ad sgd rtao‘sg ne a eqnl e ¼ fa/ sn g- Rhmbd kmjg"0e Þc 1j þ 2+ hs enkknvr
sg‘s ga0gc 1j þ 2- Ats sq‘udqrhmf a/ hm qdudqrd+ enkknvdc ax w"0

/ ‘mc sgdm w"0
m xhdkcr

‘mnsgdq o‘sg eqnl e sn g+ rn rhlhk‘qkx ga/g þ 1c 1j þ 2+ ‘mc gdmbd ga/gc 1j þ 0-
Sghr hlokhdr sg‘s gag ¼ ga/g þ ga0gc 3j þ 3- i

Hm sgd oqnne ‘anud+ ansg f ‘mc g ‘qd ad qdoqdrdmsdc ax vnqcr ne kdmfsg 1j þ 1
hmunkuhmf nmkx sgd fdmdq‘snqr wA0

/ : wA0
0 + ‘mc wA0

m + m‘ldkx+ f ¼ wmwjþ0
0 w"j

/ ‘mc
g ¼ wjþ0

0 w
"jjþ0Þ
/ - Gdmbd+ sgd ‘anud qdrtks b‘m ad dwsdmcdc sn ‘mx fdmdq‘shmf rds

enq D vghbg hr ‘ ›mhsd rtards ne sgd rs‘mc‘qc hm›mhsd fdmdq‘shmf rds bnms‘hmhmf w/

‘mc w0-

Rgdnpdl 3’1’ Kds T ¼ 0w/: w0: wh0 : wh1 : � � � : whi f+ vgdqd 0 ; h0 ; � � � ; hi + ad Y fdmdqYshmf

rds enq D - Sgdm D hr mns lhmhlYkkx Yklnrs bnmudw vhsg qdrodbs sn T-

Mqnne- Sgd hcdmshsx l‘o nm F hr ‘ pt‘rh,hrnldsqx adsvddm sgd ldsqhb ro‘bdr jF: T Þ
‘mc jF: Thi Þ+ vgdqd Thi ¼ 0w/: w0: w1: w2 � � � : whi f- Rhmbd T�Thi

+ vd qdl‘qj sg‘s
cThi

jY: aÞ� cT jY: aÞ enq ‘mx Y: a � D - Hm o‘qshbtk‘q+ cThi
jY: HcÞ� cT jY: HcÞ enq ‘mx

Y � D -
@rrtld sg‘s jD : TÞ hr lhmhl‘kkx ‘klnrs bnmudw- Hs hr oqnudm hm Sgdnqdl 3-0

sg‘s jD : Thi Þ hr mns lhmhl‘kkx ‘klnrs bnmudw- Kds g ¼ gj ¼ wjþ0
0 w

"jjþ0Þ
/ ‘mc

f ¼ fj ¼ wjþ0
0 wjþhiþ0w"j

/ ad sgd fqnto dkdldmsr trdc hm sgd oqnne ne Sgdnqdl 3-0-
Hs hr bkd‘q sg‘s 1j þ 1 ¼ cThi

jg: hcÞ ¼ cT jg: hcÞ ‘mc 1j þ 1 ¼ cThi
jf: hcÞ ¼ cT jf: hcÞ:

he sgdqd v‘r ‘ rgnqsdq dwoqdrrhnm enq dhsgdq f nq g vhsg qdrodbs sn T + sgdm sgdqd
vntkc ad nmd vhsg qdrodbs sn Thi ‘r vdkk- Hm ‘cchshnm+ hs hr bkd‘q sg‘s rhmbd
f"0g ¼ w"0

hiþ0w"0
/ ¼ w"0

/ w"0
hi
+ vd g‘ud cThi

jf: gÞ ¼ cT jf: gÞ ¼ 1-
Rhmbd jD : TÞ hr ‘rrtldc sn ad lhmhl‘kkx ‘klnrs bnmudw+ sgdqd hr ‘ o‘sg a ne kdmfsg

‘s lnrs 3j þ 2 bnmmdbshmf f ‘mc g vghbg khdr vhsghm sgd a‘kk ne q‘chtr 1j þ 1 qdk‘shud
sn T - Rhmbd d‘bg fqnto dkdldms Y ‘knmf sghr o‘sg r‘shr›dr

cThi
jY: hcÞ� cT jY: hcÞ� 1j þ 1:

sghr bnmsq‘chbsr sgd ‘rrtloshnm sg‘s jD : Thi Þ hr mns lhmhl‘kkx ‘klnrs bnmudw- Sgtr vd
bnmbktcd sg‘s jD : T Þ b‘mmns ad lhmhl‘kkx ‘klnrs bnmudw- i

Sn rgnv sg‘s D hr mns ‘klnrs bnmudw vhsg qdrodbs sn ‘qahsq‘qx ›mhsd rtardsr ne sgd
hm›mhsd fdmdq‘shmf rds bnms‘hmhmf w/+ vd rgnv ›qrs sg‘s vnqc kdmfsg vhsg qdrodbs sn
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nmd ne sgdrd ‘qahsq‘qx fdmdq‘shmf rdsr ch§dqr eqnl vnqc kdmfsg vhsg qdrodbs sn rnld
fdmdq‘shmf rds bnms‘hmhmf w0 nmkx ax ‘m ‘cchshud bnmrs‘ms-

JdllT 3’2’ Kds T ¼ 0w/: wh0 : wh1 : � � � : whi
f ad Y fdmdqYshmf rds enq D + Ymc enql Y mdv

fdmdqYshmf rds X ¼ 0w/: w0: wh1"h0þ0: wh2"h0þ0: � � � whi"h0þ0f- Sgdm jD : TÞ Ymc jD : XÞ Yqd

bnYqrdkx hrnldsqhb-

Mqnne- Kds f � D + ‘mc rtoonrd f ¼ �0�1 � � � �l+ vgdqd �
A0
j � X - Sgdm

f ¼ wh0"0
/ jw0"h0

/ fwh0"0
/ Þw0"hþ0

/ ¼ wh0"0
/ �0�1 � � � �lwh0"0

/ :

vgdqd �j ¼ w0"h0
/ �jwh0"0

/ - Mnv hm sgd b‘rdr vgdqd �j ¼ wA0
/ + vd g‘ud �j ¼ �j+ ‘mc hm

sgd b‘rdr vgdqd �j ¼ wA0
k vhsg kc 0+ sgdm �j ¼ wA0

kþh0"0 � T - Gdmbd

kT jfÞ� kX jfÞ þ 1jh0 " 0Þ-

Rhlhk‘qkx+ nmd rddr sg‘s kX jfÞ� kT jfÞ þ 1jh0 " 0Þ- Gdmbd+

kT jfÞ " 1jh0 " 0Þ� kX jfÞ� kT jfÞ þ 1jh0 " 0Þ- i

Ehm‘kkx+ vd ‘ookx Sgdnqdl 2-0 sn D vhsg sgd svn fdmdq‘shmf rdsr T ‘mc X ne sgd oqd,
bdchmf sgdnqdl sn nas‘hm9

Rgdnpdl 3’3’ Kds T ad Ymx rtards ne sgd rsYmcYqc hmzmhsd fdmdqYshmf rds enq D vghbg

hmbktcdr w/- Sgdm D hr mns Yklnrs bnmudw vhsg qdrodbs sn T-

Ldedpdmbdr

Z0\ I- L- Adkj ‘mc J- Atw- Sgnlornm&r Fqnto D hr lhmhl‘kkx mnmbnmudw- Hm Fdnldsqhb ldsg,

ncr hm fqnto sgdnqx+ Bnmsdlo- L‘sg- 261 ’@ldq- L‘sg- Rnb-+ 1//4(+ oo- 020fl035-
Z1\ I- B‘mmnm- @klnrs bnmudw fqntor- Fdnl- CdchbYsY 11 ’0876(+ 086fl10/-
Z2\ R- Bkd‘qx ‘mc I- S‘a‘bj- Sgnlornm&r fqnto D hr mns ‘klnrs bnmudw- I- .kfdaqY 15. ’1//2(+

022fl038-
Z3\ L- Gnq‘j+ L- Rsdhm+ ‘mc I- S‘a‘bj- Bnlotshmf vnqc kdmfsg hm ‘ksdqm‘sd oqdrdms‘shnmr ne

Sgnlornm&r fqnto D - Hms- I- .kfdaqY Bnlots- 07 ’1//8(+ 852fl886-
Z4\ H- J‘onuhbg- @ mnsd nm sgd Ond̀dm‘qt bnmchshnm- I- Fqnto Sgdnqx 4 ’1//1(+ 008fl016-
Z5\ B- Sghdk- Ytq E‘rs,Jnmudwhs‘̇s dhmhfdq mhkonsdmsdq Fqtoodm- Anmmdq LYsgdlYshrbgd Pbgqhe,

sdm 123 ’0881(-

Qdbdhudc 00 I‘mt‘qx+ 1//7: qduhrdc 8 Rdosdladq+ 1/0/

L‘ssgdv Gnq‘j+ Cdo‘qsldms ne L‘sgdl‘shbr+ Rs‘shrshbr ‘mc Bnlotsdq Rbhdmbd+ Tmhudqrhsx ne
Vhrbnmrhm,Rsnts+ Ldmnlnmhd+ VH 43640+ Tmhsdc Rs‘sdr
D,l‘hk9 gnq‘jl?tvrsnts-dct
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Ldk‘mhd Rsdhm+ Cdo‘qsldms ne L‘sgdl‘shbr+ Sqhmhsx Bnkkdfd+ G‘qsenqc+ BS /50/5+ Tmhsdc
Rs‘sdr
D,l‘hk9 ldk‘mhd-rsdhm?sqhmbnkk-dct

Idmmhedq S‘a‘bj+ Cdo‘qsldms ne L‘sgdl‘shbr+ Anvcnhm Bnkkdfd+ Aqtmrvhbj+ LD /3/00+
Tmhsdc Rs‘sdr
D,l‘hk9 is‘a‘bj?anvcnhm-dct
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