
Cxm]lhptdr c�dmsqnohd mnm mtkkd rtq kdr rtqe]bdr

Iûqîld Atyyh) Rxku]hm Bqnuhrhdq ds Nlqh R]qhf

Ithkkds 1/12

Bd sdwsd oqûrdmsd cdr oqnfqàr qûbdmsr c]mr mnsqd bnloqûgdmrhnm cdr cxm]lhptdr che,
eûqdmsh]akdr cd rtqe]bdr- Hk dwokhptd tmd ]ooqnbgd cd k] cxm]lhptd dm dmsqnohd mnm,mtkkd
cûudknooûd ontq qûrntcqd tm oqnakàld onrû o]q Rgdkcnm Mdvgntrd Y07) Oqnakdl 1\ ]t
Bnmfqàr hmsdqm]shnm]k cd Jxnsn ’088/(- Ontq “mhq) hk dm cûs]hkkd ptdkptdr bnmrûptdmbdr hl,
onqs]msdr-

0 Hd bYcqd

Nm “wd tm cheeûnlnqoghrld e 9 L �L cd bk]rrd B∞ nç L drs tmd u]qhûsû bnlo]bsd ds
r]mr anqc- Dm hsûq]ms e ) nm cû“mhs kdr nqahsdr 9 bd rnms kdr rthsdr ’ e m’w((m∈� ontq w ∈ L - Mntr
]cnosnmr tm onhms cd utd dqfnchptd dm bgdqbg]ms ï cûbqhqd) ontq §k] okto]qs– cdr onhmsr
hmhsh]tw w ∈ L ) kdtq rs]shrshptd cû“mhd bnlld k] ldrtqd khlhsd rthu]msd ’rh dkkd dwhrsd( 9

khl
m�+∞

0

m

m|0

j+/
δ e j ’w(

nç δx drs k] ldrtqd cd Chq]b dm x ds k] khlhsd drs oqhrd ]t rdmr cd k] snonknfhd e]hakd- K�dmsqnohd
hmsdquhdmcq] c]mr k] enql]khr]shnm cd k] mnshnm cd §k] okto]qs cdr onhmsr–-

Kdr cxm]lhptdr cd rtqe]bd c�dmsqnohd mnm,mtkkd hmbktdms ad]tbnto c�dwdlokdr hlonq,
s]msr bnlld kdr YookhbYshnmr cd EÉmnm ’w) x( � ’0|Yw1+ x)aw() ]udb ’Y)a( ∈P1 ahdm bgnhrhr
’unhq k] “ftqd 0 ds Y1) 08\( nt kdr Ytsnlnqoghrldr gxodqankhptdr cnms k�dwdlokd kd oktr onot,

k]hqd drs kd §bg]s 0 c�?qmnkc– S? 9 y � ?-y rtq R1 ]udb ? +

1 0
0 0


-

Sgynqéld dqfnchptd cd 9hqjgnee- Kd onhms cd utd dqfnchptd bnmrhrsd ï ûstchdq kdr ldrtqdr
anqûkhdmmdr cd oqna]ahkhsû µ pth rnms hmuYqhYmsdr 9 µ’L( + 0 ds µ’ e |0’?(( + µ’?( ontq snts
anqûkhdm ?- Nm mnsd Z’ e ( k�dmrdlakd cd bdr ldrtqdr- Ltmh cd k] snonknfhd cd k] bnmudqfdmbd
e]hakd) Z’ e ( drs tm dro]bd bnlo]bs lûsqhr]akd-

Kd aYrrhm c�tmd ldrtqd µ drs k�dmrdlakd cdr onhmsr cnms k�nqahsd r�ûpthchrsqhatd udqr µ 9

A’µ( 9+


w ∈ L 9 µ+ khl
m�+∞

0

m

m|0

j+/
δ e j ’w(


-

Mnsnmr ptd bd a]rrhm m�drs mnm,uhcd ptd knqrptd µ ∈ Z’ e (- ?hmrh L/ 9+ L [


µ∈Z’ e (A’µ(
drs k�dmrdlakd cdr onhmsr cnms k�nqahsd m�]clds o]r cd cdrbqhoshnm rs]shrshptd ds zA’µ()µ ∈
Z’ e ({∪ zL/{ drs tmd o]qshshnm cd L -

0- ?hmrh mnllû dm q]hrnm cd k�hkktrsq]shnm tshkhrûd o]q Y0\-
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EHFTPD 0 fl ?ssq]bsdtq cd k�]ookhb]shnm cd Gûmnm- Ontq cdr o]q]làsqdr ahdm bgnhrhr) k�dm,
rdlakd qdoqûrdmsû� drs bnlo]bs hmu]qh]ms ds onrràcd k] oqnoqhûsû rthu]msd 9 ontq snts onhms
w ]t unhrhm]fd) c’ e m’w()�( |�

m�+∞
/-

Nm chrshmftd kdr ldrtqdr dqfnchptdr) b�drs,ï,chqd kdr ldrtqdr pth md odtudms èsqd cûbnl,
onrûdr rntr k] enqldµ+αµ0+’0|α(µ1 ]udb /=α= 0 dsµ0 ̸+ µ1 dkkdr ]trrh c]mrZ’ e (- Nm mnsd
Zdqf’ e ( ⊂Z’ e ( kd rntr,dmrdlakd cd bdr ldrtqdr dqfnchptdr- Hk r�]fhs c�tm rntr,dmrdlakd Fδ

pth drs rntudms cdmrd ds mnm,cûmnlaq]akd-
Kd sgûnqàld dqfnchptd cd Ahqjgnee ’d-f- Y04\( ]e“qld ptd µ’A’µ((+ 0 ontq sntsd ldrtqd

µ ∈ Zdqf’ e (- Dm o]qshbtkhdq µ’L/( + / ontq snts µ ∈ Z’ e (- Nm unhs cnmb L bnlld chuhrû dm
§tmhudqr hmcûodmc]msr–) A’µ() bg]btm ]cldss]ms r] oqnoqd cdrbqhoshnm rsYshrshptd o]q µ ∈
Z’ e () lnctkn k�dmrdlakd L/ cdr onhmsr cûontqutr c�tmd sdkkd cdrbqhoshnm-

Bnmrhcûqnmr o]q dwdlokd kd b]r cdr ]tsnlnqoghrldr gxodqankhptdr ct snqd bnlld kd
bg]s c�?qmnkc S? 9R1�R1- Rdr onhmsr oûqhnchptdr ’kdr onhmsr p ∈R1 uûqh“]ms p + S τ

?’p( ontq
tm dmshdq τ ≥ 0( rnms dw]bsdldms kdr onhmsr cd R1 ï bnnqcnmmûdr q]shnmmdkkdr- Hkr enqldms
cnmb tmd o]qshd cûmnlaq]akd ds cdmrd cd R1- Bg]btm c�dmsqd dtw cû“mhs tmd ldrtqd hmu],
qh]msd ds dqfnchptd 9 µp 9+ 0

τ

�τ|0
j+/δ e j ’p() ]udb tm a]rrhmA’µp ( mnm,cûmnlaq]akd- L]hr bdssd

sq]mrenql]shnmr ]clds ahdm c�]tsqdr ldrtqdr hmu]qh]msdr ds dqfnchptdr) ï bnlldmbdq o]q
k] ldrtqd cd Kdadrftd λ rtq kd snqd- C�]oqàr kd sgûnqàld dqfnchptd) k�nqahsd cd Kdadrftd,
oqdrptd snts onhms drs ûpthchrsqhatûd rdknm λ-

PdlYqptd- CYmr kd bYr cd k�Ytsnlnqoghrld S?) k�dmrdlakd L/ cdr onhmsr rYmr cdrbqhoshnm
rsYshrshptd) snts dm ÉsYms cd ldrtqd mtkkd oYq qYoonqs ï sntsd ldrtqd µ ∈ Z’ e () drs fqnr rdknm
c�Ytsqdr onhmsr cd utd 4 ’h( hk drs cd chldmrhnm cd EYtrcnqee ÉfYkd ï 1 : ’hh( hk drs fÉmÉqhptd Yt
rdmr cd AYhqd ’h-d- hk bnmshdms tmd hmsdqrdbshnm cÉmnlaqYakdr c�ntudqsr cdmrdr(-

Rykdbshnm cd ldrtqdr hmuYqhYmsdr ds dmsqnohd- Rh tm cheeûnlnqoghrld odts cnmb onrrû,
cdq tm fq]mc mnlaqd cd ldrtqdr hmu]qh]msdr) bdqs]hmdr odtudms èsqd itfûdr oktr odqshmdmsdr
ontq k�ûstcd cd r] cxm]lhptd- Tm onhms cd utd qûo]mct ]cnosd k] ldrtqd unktld unk bnlld
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ldrtqd cd qûeûqdmbd ’mnm,mûbdrr]hqdldms hmu]qh]msd( ds chrshmftd kdr ldrtqdr µ ∈ Z’ e ( uû,
qh“]ms unk’A’µ(( < /- Bdk] làmd ]tw mnshnmr cd ldrtqdr ogxrhptdr ds cd ldrtqdr cd RhmYfĭ,
Ptdkkd,Anvdm ’unhq Y12\(-

Mnsqd onhms cd utd hbh qdonrd rtq k�dmsqnohd cxmYlhptd) tmd pt]mshsû pth §bnlosd kd
mnlaqd c�nqahsdr–- Dkkd ]clds oktrhdtqr cûbkhm]hrnmr ’d-f- Y04\(-

K�dmsqnohd snonknfhptd gsno’ e ( bnlosd sntsdr kdr nqahsdr- Nm k] cû“mhs cd k] e]ânm rth,
u]msd- ös]ms cnmmûr m ≥ 0 ds ϵ < /) nm chs ptd cdtw onhmsr w) x ∈ L rnms ’ϵ)m(,rûo]qûr rh
c’ e j’w() e j’x(( ≥ ϵ ontq tm dmshdq / ≤ j = m- Dm mns]ms r e ’ϵ)m( kd b]qchm]k l]whl]k c�tmd
o]qshd cd L cnms sntsdr kdr o]hqdr cd onhmsr chrshmbsr rnms ’ϵ)m(,rûo]qûdr) nm onrd 9

gsno’ e ( 9+ khl
ϵ�/+

gsno’ e )ϵ( ]udb gsno’ e )ϵ( 9+ khlrto
m�∞

0
m knf r e ’ϵ)m(-

Hk r�]fhs cnmb cd k�dwonr]ms rdknm kdptdk bqnés ’]udb m( kd mnlaqd cd rdfldmsr c�nqahsdr cd
knmftdtq m ptd k�nm odts chrshmftdq dm nardqu]ms odmc]ms tm sdlor m ]udb tmd oqûbhrhnm ϵ

]qahsq]hqdldms odshsd-

Nm odts dmbnqd cû“mhq k�dmsqnohd snonknfhptd c�tm bnloYbs J ⊂ L dm oqnbûc]ms cd e]ânm
rhlhk]hqd ]udb kdr nqahsdr bnmsdmtdr c]mr J - Nm k] mnsd gsno’ e )J (-

K�dmsqnohd cd Jnklnfnqnu,RhmYfĭ gµ’ e ( rd cû“mhs cd l]mhàqd rhlhk]hqd ontq sntsd ldrtqd
µ ∈Z’ e ( dm qdrsqdhfm]ms kd bnlos]fd ]tw nqahsdr §rhfmh“b]shudr ontq µ–-

Dmsqnohd mtkkd’ mnm,mtkkd nt lYvhlYkd- K] sgûnqhd dqfnchptd oqûrdmsd tmd chbgnsnlhd
dmsqd ldrtqdr c�dmsqnohd mtkkd ds mnm,mtkkd ’d-f- Y01\( 9

˘ Tmd ldrtqd c�dmsqnohd mtkkd naûhs ï tm cûsdqlhmhrld enqs 9 k] bnmm]hrr]mbd ]ooqnwh,
l]shud ct o]rrû cûsdqlhmd kd etstq ï k] lèld oqûbhrhnm- ’Bdbh cûbntkd cd k] cû“mhshnm
cd Jnklnfnqnu,Rhm]”—-(

˘ Rdknm kd sgûnqàld cd Rhm]”— tmd ldrtqd c�dmsqnohd mnm,mtkkd bnmshdms tm oqnbdrrtr
otqdldms ]kû]snhqd ’tmd rthsd cd u]qh]akdr ]kû]snhqdr hmcûodmc]msdr ds tmhenqlûldms
chrsqhatûdr( cd lèld dmsqnohd-

C]mr k] rthsd cd bd sdwsd) mntr mntr hmsûqdrrdqnmr ]tw rxrsàldr c�dmsqnohd mnm mtkkd ds ï
kdtqr ldrtqdr cd fq]mcd dmsqnohd) cûf]fûdr o]q kd oqhmbhod u]qh]shnmmdk rthu]ms ’d-f- Y04) 01\(-

Sgynqéld ’Oqhmbhod u]qh]shnmmdk ontq k�dmsqnohd(- Rh e drs tmd YookhbYshnm bnmshmtd c�tm
droYbd bnloYbs lÉsqhptd cYmr kth,lèld) Yknqr

gsno’ e (+ rto
µ∈Zdqf’ e (

gµ’ e (-

Nm odts chqd ptd) bnkkdbshudldms) kdr ldrtqdr µ ∈ Zdqf’ e ( b]ostqdms §sntsd k] bnlokdwhsû
ct rxrsàld–-

Pdl]qptnmr ptd k] l]inq]shnm ct rtoqdltl drs oqdrptd ûuhcdmsd ]t ut cdr cû“mhshnmr
ptd mntr ]unmr cnmmûdr 9 k�dmsqnohd gµ’ e ( md bnlosd ptd kdr rdfldmsr c�nqahsdr §rhfmh“b],
sher ontq µ– ]knqr ptd k�dmsqnohd snonknfhptd kdr bnlosd sntr- Cd e]ânm odts,èsqd oktr hm]s,
sdmctd) k] lhmnq]shnm chs pt�hk dwhrsd cdr ldrtqdr cnms k�dmsqnohd ]ooqnbgd bdkkd ct rxrsàld
snts dmshdq-

Kd oqhmbhod u]qh]shnmmdk làmd ï k] ptdrshnm 9

Dwhrsd,s,hk cdr ldrtqdr cnms k�dmsqnohd bnômbhcd Yudb bdkkd ct rxrsàld snts dmshdq ;
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Bdr ldrtqdr µ ∈Z’ e ( uûqh“]ms

gµ’ e (+ rto
µ∈Z’ e (

gµ’ e (+ gsno’ e (

rnms ]oodkûdr ldrtqdr lYwhlhrYms k�dmsqnohd-
K] qûonmrd odts èsqd mûf]shud c]mr tm b]cqd otqdldms snonknfhptd nt lèld dm qûftk],

qhsû B q ontq snts q =∞ ’unhq Y05\ dm chldmrhnm ≥ 3 ds Y5\ rtq kdr rtqe]bdr(- Mdvgntrd Y06\ ]
lnmsqû ptd k�dwhrsdmbd ûs]hs f]q]mshd dm qûftk]qhsû hm“mhd 9

Sgynqéld ’Mdvgntrd(- Rh e drs tmd YookhbYshnm cd bkYrrd B∞ c�tmd uYqhÉsÉ bnloYbsd cYmr
dkkd,lèld) Yknqr kd oqÉbÉcdms rtoqdltl drs qÉYkhrÉ 4 hk dwhrsd cdr ldrtqdr µ ∈Zdqf’ e ( lYwhlh,
rYms k�dmsqnohd) h-d-) uÉqhzYms gµ’ e (+ gsno’ e (-

1 CxmYlhptdr rtq kdr rtqeYbdr

Dm chldmrhnm 1) cdl]mcdq k�]mmtk]shnm cd k�dmsqnohd snonknfhptd drs tmd bnmsq]hmsd
enqsd- Bnlld dwdlokd c�tmd sdkkd cxm]lhptd) nm odts cnmmdq k�]ookhb]shnm sdlor,tm ct
fins ]rrnbhûû ]t odmctkd khaqd ’unhq k] “ftqd 1(- Cdr qûrtks]sr cd qhfhchsû nms ûsû nasdmtr Y00\
ontq kdr cheeûnlnqoghrldr cd rtqe]bd c�dmsqnohd snonknfhptd mtkkd) ds mntr qdmunxnmr ï Y0/\
ontq tmd hmsqnctbshnm ï bd rtids- Pdl]qptnmr ptd knqrptd k�dmsqnohd snonknfhptd r�]mmtkd)
sntsd ldrtqd hmu]qh]msd l]whlhrd k�dmsqnohd 9 hk odts ]knqr dwhrsdq tmd hm“mhsû cd ldrtqdr
dqfnchptdr l]whlhr]ms k�dmsqnohd-

C]mr k] rthsd cd bd sdwsd mntr mntr bnmbdmsqdqnmr rtq kdr cxm]lhptdr c�dmsqnohd rsqhb,
sdldms onrhshud rtq kdr rtqe]bdr- Dm qdoqdm]ms k�dwdlokd ct odmctkd) nm o]quhdms e]bhkdldms
ï bqûdq tm rxrsàld c�dmsqnohd snonknfhptd mnm mtkkd dm hmsqncthr]ms tm enqâ]fd ’unhq k] “,
ftqd 1(-

EHFTPD 1 fl Cxm]lhptd ct odmctkd- ô f]tbgd 9 bntqadr hmu]qh]msdr ontq kd odmctkd khaqd
’dmsqnohd snonknfhptd mtkkd(- ô cqnhsd 9 dwdlokdr c�dmrdlakdr hmu]qh]msr ontq kd odmctkd
enqbû ’dmsqnohd snonknfhptd rsqhbsdldms onrhshud(-

Tmd bk]rrd cd cheeûnlnqoghrldr ’hmsqncthsd o]q ?mnrnu ds Rl]kd( rd chrshmftd 9 bd rnms
kdr rxrsàldr tmhenqlÉldms gxodqankhptdr- Kdtq cxm]lhptd ] ûsû o]qshbtkhàqdldms ahdm cû,
bqhsd c]mr kdr ]mmûdr 085/fl086/ ds cdothr knqr rdqs cd lncàkd ontq cûbqhqd cdr bk]rrdr oktr
fûmûq]kdr- Bdssd bk]rrd bnmshdms o]q dwdlokd kd bg]s c�?qmnkc rtq R1-
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Ehmhstcd cd k�dmrdlakd cdr ldrtqdr c�dmsqnohd lYvhlYkd- Kdr oqnoqhûsûr cdr rxrsàldr
tmhenqlûldms gxodqankhptdr ]hmrh ptd kdr sq]u]tw cd Gnea]tdq Y02\ rtq kdr ]ookhb]shnmr cd
k�hmsdqu]kkd 1 nms bnmcths Mdvgntrd ï enqltkdq k] bnmidbstqd rthu]msd Y07\ 9

Bnmidbstqd ’Mdvgntrd(- Ontq kdr cheeÉnlnqoghrldr B∞ cd rtqeYbdr bnloYbsdr c�dmsqnohd sn,
onknfhptd mnm mtkkd) k�dmrdlakd cdr ldrtqdr dqfnchptdr c�dmsqnohd lYwhlYkd drs zmh-

Kdr ldrtqdr c�dmsqnohd l]whl]kd mnm,mûbdrr]hqdldms dqfnchptdr r�nashdmmdms ]knqr bnl,
ld bnlahm]hrnmr khmû]hqdr cdr ldrtqdr c�dmsqnohd l]whl]kd dqfnchptd ds enqldms cnmb tm
rhlokdwd cd chldmrhnm “mhd-

C]mr Y6\) mntr ]unmr nasdmt kd qûrtks]s rthu]ms 9 2

Sgynqéld ’Atyyh,Bqnuhrhdq,R]qhf(- KY bnmidbstqd cd Mdvgntrd drs uqYhd-
Cd oktr) rh tm cheeÉnlnqoghrld e ’bnlld cYmr kY bnmidbstqd( Yclds tmd nqahsd z e m’w( 9 m ∈�{
cdmrd cYmr L) Yknqr hk dwhrsd tmd tmhptd ldrtqd c�dmsqnohd lYwhlYkd-

Tm cheeûnlnqoghrld ]cldss]ms tmd nqahsd cdmrd drs ]oodkû cheeûnlnqoghrld sqYmrhshe-
Bdssd oqnoqhûsû drs tmd enqld c�hqqdctbshahkhsû cxm]lhptd 9 nm md odts ]knqr o]r cûbnlonrdq
L bnlld qûtmhnm cd cdtw o]qshdr bnlo]bsdr hmu]qh]msdr oqnoqdr- Oktr fûmûq]kdldms) nm chs
pt�tm dmrdlakd bnlo]bs J hmu]qh]ms o]q e drs sq]mrhshe r�hk bnùmbhcd ]udb k�]cgûqdmbd c�tmd
nqahsd 9

J + z e m’w( 9 m ∈�{-

Cybnlonrhshnm cd kY cxmYlhptd- Ontq kdr cheeûnlnqoghrldr tmhenqlûldms gxodqankh,
ptdr) tm sgûnqàld §cd cûbnlonrhshnm rodbsq]kd– cÉ ï Rl]kd dwokhptd bnlldms cûbnlonrdq
k] cxm]lhptd dm tm mnlaqd “mh c�dmrdlakdr bnlo]bsr hmu]qh]msr sq]mrhsher cdtw ï cdtw
chrinhmsr- C]mr Y6\) mntr ]unmr nasdmt k] fûmûq]khr]shnm rthu]msd 9

Sgynqéld ’Atyyh,Bqnuhrhdq,R]qhf(- BnmrhcÉqnmr tm cheeÉnlnqoghrld B∞ c�tmd rtqeYbd bnl,
oYbsd) c�dmsqnohd snonknfhptd mnm mtkkd- Hk dwhrsd tmd eYlhkkd Yt oktr cÉmnlaqYakd c�dmrdlakdr
bnloYbsr hmuYqhYmsr sqYmrhsher E0) E1) E2) - - - c�dmsqnohdr mnm,mtkkdr sdkkd ptd 4

.- kdr dmrdlakdr rnms drrdmshdkkdldms chrinhmsr 4 ∀h ̸+ i )gsno’ e ) Eh ∩E i (+ / :

1- sntsd ldrtqd dqfnchptd c�dmsqnohd mnm mtkkd drs onqsÉd oYq k�tm cdr Eh :

2- k�dmrdlakd zEh | gsno’ e ) Eh (< δ{ drs zmh ontq snts δ< / :

3- bgYptd dmrdlakd Eh onqsd dwYbsdldms tmd ldrtqd c�dmsqnohd gsno’Eh (- Cd oktr) kd rto,
onqs cd bdssd ldrtqd bnômbhcd Yudb Eh -

Pdl]qptnmr pt�hk dwhrsd cdr dwdlokdr cd cheeûnlnqoghrldr ontq kdrptdkr k] e]lhkkd cdr
Eh drs hm“mhd ds kdr hmsdqrdbshnmr Eh ∩E i ontq h ̸+ i md rnms o]r sntsdr uhcdr-

1- Y02\ nasdm]hs tm mnlaqd “mh cd ldrtqdr dqfnchptdr l]whlhr]ms k�dmsqnohd ontq sntsd ]ookhb]shnm cd
k�hmsdqu]kkd c�dmsqnohd snonknfhptd mnm,mtkkd dm rtoonr]ms pt�hk m�x ] pt�tm mnlaqd “mh cd onhmsr bqhshptdr)
gxonsgàrd tksûqhdtqdldms qdlok]bûd o]q k] qûftk]qhsû B∞ o]q k�tm c�dmsqd mntr Y4\-

2- Bdr sq]u]tw nms ûsû o]qshdkkdldms “m]mbûr o]q k�DPB ’oqnids 581814 MTGFC( ds k�HRE ’oqnidsr 088.03 ds
0038.07(-
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BkYrrdr cd bnmitfYhrnm anqykhdmmdr- Kdr bk]rrh“b]shnmr cd rxrsàldr cxm]lhptdr rnms dm,
uhr]fûdr ï bnmitf]hrnm oqàr 9 nm hcdmsh“d cdtw rxrsàldr ’L ) e ( ds ’M ) f () r�hk dwhrsd tm hrn,
lnqoghrld dmsqd kdr dro]bdr ϕ 9 L�M sdk ptd ϕ◦ e + f ◦ϕ- Hk drs bntq]ms cd bnmrhcûqdq cdr
bnmitf]hrnmr snonknfhptdr) b�drs,ï,chqd o]q gnlûnlnqoghrldr) dmsqd cxm]lhptdr cheeûqdm,
sh]akdr- Hbh mntr bnmrhcûqnmr cdr bnmitf]hrnmr rdtkdldms anqûkhdmmdr 9 mntr cdl]mcnmr
ptd φ ds φ|0 oqûrdqudms kdr sqhatr anqûkhdmmdr cdr u]qhûsûr L ) M - K] bnmitf]hrnm bnmrdqud
]knqr kd b]qchm]k cd k�dmrdlakd cdr nqahsdr oûqhnchptdr cd bg]ptd oûqhncd) k�dmsqnohd snon,
knfhptd) kd mnlaqd cd ldrtqdr dqfnchptdr c�dmsqnohd l]whl]kd-

Mntr nasdmnmr tmd bk]rrh“b]shnm o]qshbtkhàqdldms ]fqû]akd ï ûmnmbdq c]mr kd b]r cdr
cheeûnlnqoghrldr snonknfhptdldms lÉkYmfdYmsr) h-d- sdkr ptd e m’T (∩U drs mnm uhcd ontq
sntr ntudqsr T )U ̸+ càr ptd m drs ]rrdy fq]mc- C]mr k�ûmnmbû rthu]ms Odq’ e ( cûrhfmd k�dm,
rdlakd cdr onhmsr oûqhnchptdr cd e -

Sgynqéld ’Atyyh,Bqnuhrhdq,R]qhf(- Rnhdms e 9 L �L) f 9 M � M cdr cheeÉnlnqoghrldr B∞

cd rtqeYbd) snonknfhptdldms lÉkYmfdYmsr) ds cnms kdr dmsqnohdr snonknfhptdr bnômbhcdms ds md
r�Ymmtkdms oYr- Hk dwhrsd tmd ahidbshnm anqÉkhdmmd g 9 L [ Odq’ e ( � M [ Odq’f ( pth bnmitftd
e |L[Odq’ e ( ï f |M[Odq’f (-

Hk m�dwhrsd fûmûq]kdldms o]r cd bnmitf]hrnm snonknfhptd rntr kdr gxonsgàrdr bh,cdrrtr)
lèld c]mr kd b]r L +M - Mntr qdmunxnmr ï Y3\ ontq tm ûmnmbû r]mr gxonsgàrd cd lûk]mfd
lnxdmm]ms kd qdbntqr ï cdr hmu]qh]msr ]cchshnmmdkr-

2 BkYrrdr gnlnbkhmdr

Kdr dmrdlakdr Eh cûbqhsr oqûbûcdlldms odtudms èsqd bnmrsqthsr ï o]qshq cdr nqahsdr oû,
qhnchptdr- Tm onhms oûqhnchptd w cd oûqhncd j drs gxodqankhptd cd sxod rdkkd rh k�]ookhb]shnm
s]mfdmsd C e j’w( onrràcd cdtw u]kdtqr oqnoqdr) cd lnctkdr qdrodbshudldms rsqhbsdldms oktr
odshs ds rsqhbsdldms oktr fq]mc ptd 0- Kdr dmrdlakdr rs]akdr ds hmrs]akd cd w)

V r’w(+


x) c’ e m’w() e m’x(( |�
m�+∞

/


ds V t’w(+


x) c’ e m’w() e m’x(( |�
m�|∞

/


rnms ]knqr cdr bntqadr hlldqfûdr cd L - Bdbh odqlds cd cû“mhq k] bk]rrd gnlnbkhmd snonkn,
fhptd cd k�nqahsd cd w ï o]qshq cd k�dmrdlakd V r’w(�V t’w( cdr onhmsr c�hmsdqrdbshnm sq]mr,
udqrd dmsqd kdr u]qhûsûr rs]akdr ds hmrs]akdr ’unhq k] “ftqd 2( 9

E’w(+
j|0

h+/
e h ’V r’w(�V t’w((-

Kdr bk]rrdr gnlnbkhmdr snonknfhptdr rnms kdr dmrdlakdr bnlo]bsr hmu]qh]msr Eh cd k]
rdbshnm oqûbûcdmsd- Bg]btmd bnmshdms tm dmrdlakd cdmrd c�nqahsdr oûqhnchptdr gxodqan,
khptdr- Sntsd ldrtqd dqfnchptd c�dmsqnohd mnm mtkkd drs onqsûd o]q tmd bk]rrd Eh dm bnmrû,
ptdmbd c�tm qûrtks]s cÉ ï J]snj Y03\-

Ontq lnmsqdq pt�dkkdr rnms drrdmshdkkdldms chrinhmsdr) nm bnmrhcàqd cdtw bk]rrdr gnln,
bkhmdr E’w0() E’w1(- Nm rtoonrd pt�dkkdr rd qdmbnmsqdms rdknm tm dmrdlakd c�dmsqnohd mnm
mtkkd 9 rtq tmd rtqe]bd) bdbh enqbd kdr u]qhûsûr rs]akdr ds hmrs]akdr cd w0 ds w1 ï rd sq]udqrdq-
Tm kdlld cd RYqc cxmYlhptd Y6) rdbshnm 3\ bnmbkts ]knqr pt�hk dwhrsd cdr hmsdqrdbshnmr sq]mr,
udqrdr V r’wh (�V t’w i ( ds ptd kdr bk]rrdr ]rrnbhûdr ï w0 ds w1 rnms kdr lèldr-
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W

� s�W(

� ��W(

EHFTPD 2 fl Bk]rrd gnlnbkhmd E’o( c�tm onhms “wd gxodqankhptd-

Sgynqhd cd Tnlchm- Kdr onhmsr oûqhnchptdr gxodqankhptdr cd bg]ptd oûqhncd rnms hrnkûr :
dm o]qshbtkhdq kdr bk]rrdr gnlnbkhmdr snonknfhptdr rnms dm mnlaqd ]t oktr cûmnlaq]akd-
Knqrpt�hk dwhrsd tmd e]lhkkd hm“mhd cd bk]rrdr gnlnbkhmdr Eh ) k] rthsd cdr dmsqnohdr gsno’ e ) Eh )�(
ontq bg]ptd ûbgdkkd �< / cnhs sdmcqd udqr / 9 c]mr kd b]r bnmsq]hqd) k] rûo]q]shnm cdr nqahsdr
cd bg]ptd bk]rrd ï tmd ûbgdkkd “wûd enqbd kdr nqahsdr cd bdqs]hmdr bk]rrdr ï bgdu]tbgdq k�ûbgd,
ud]t enqlû o]q kdr u]qhûsûr rs]akdr ds hmrs]akdr c�]tsqdr bk]rrdr bd pth ï mntud]t hlokhptd
ptd cdr bk]rrdr gnlnbkhmdr cnhudms bnùmbhcdq- K] sgÉnqhd cd Wnlchm Y11\ odqlds dmrthsd cd
anqmdq kdr cheeûqdmbdr gsno’ e ) Eh (|gsno’ e ) Eh )�( o]q tmd enmbshnm g∗’ e )�( |�

��/
/ ds c�dm cû,

cthqd k] bnmudqfdmbd gsno’ e ) Eh (�
h

/- K] qûftk]qhsû B∞ drs bqtbh]kd ontq bdssd ûs]od-

Fxodqankhbhsy mnm,tmhenqld’ bncYfd- Hk qdrsd ï ûstchdq k] cxm]lhptd rtq bg]ptd bk]rrd
gnlnbkhmd snonknfhptd- Dm chldmrhnm 1) kdr ldrtqdr dqfnchptdr c�dmsqnohd onrhshud uûqh,
“dms tmd oqnoqhûsû c�gxodqankhbhsÉ mnm,tmhenqld ds bdqs]hmdr sdbgmhptdr cûudknooûdr ontq
kdr rxrsàldr tmhenqlûldms gxodqankhptdr ’unhq Y2\( odtudms èsqd ontrrûdr c]mr bd bnmsdwsd-
?hmrh) R]qhf Y10\ ] bnmrsqths cdr o]qshshnmr cd L]qjnu cûmnlaq]akdr odqldss]ms cd qdkdudq
tmd fq]mcd o]qshd cd k] cxm]lhptd ’tmd o]qshd cd ldrtqd sns]kd ontq sntsd ldrtqd mnm,
tmhenqlûldms gxodqankhptd( c]mr tm dro]bd cd rthsdr � N rtq tm ]kog]ads cûmnlaq]akd
� - Mntr ]unmr lnmsqû Y6\ ptd bd bncYfd cd k] cxm]lhptd oqûrdqud k] sq]mrhshuhsû cdr bk]rrdr
gnlnbkhmdr) bd pth ]rrtqd k�tmhbhsû cdr ldrtqdr l]whlhr]ms k�dmsqnohd rtq bg]ptd Eh -

3 Lqnknmfdldmsr

Kdr qûrtks]sr oqûrdmsûr c]mr bd sdwsd rnms u]k]akdr tm odt oktr fûmûq]kdldms 9

fl K] “mhstcd cd k�dmrdlakd cdr ldrtqdr dqfnchptdr c�dmsqnohd l]whl]kd md r�ûsdmc o]r
dm chldmrhnm rtoûqhdtqd ’kd oqncths c�tm cheeûnlnqoghrld c�dmsqnohd mnm mtkkd ]udb k�hcdm,
shsû rtq kd bdqbkd drs tm bnmsqd,dwdlokd(- Sntsdenhr k�tmhbhsû cd k] ldrtqd l]whlhr]ms k�dmsqn,
ohd rtq tmd bk]rrd rtarhrsd dm chldmrhnm rtoûqhdtqd ontqut ptd k�nm qdlok]bd kdr bk]rrdr
gnlnbkhmdr snonknfhptdr o]q tmd udqrhnm ldrtqÉd Y6) } 0-5\-
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fl Mnsqd ûstcd r�ûsdmc ï tmd bk]rrd oktr k]qfd cd ldrtqdr hmu]qh]msdr 9 kdr ûs]sr c�ûpth,
khaqd mnm,tmhenqlûldms gxodqankhptdr ]rrnbhûr ï cdr onsdmshdkr Gıkcdq,bnmshmtr nt fûn,
lûsqhptdr Y6) } 0-2\ ’kdr ldrtqdr l]whlhr]ms k�dmsqnohd bnqqdronmcdms ]t onsdmshdk mtk(- Nm
ûs]akhs mns]lldms tmd udqrhnm tm odt oktr fûmûq]kd c�tm qûrtks]s c�tmhbhsû rtq kdr ldrtqdr
cd Rhm]”—,Ptdkkd,Anvdm cdr cheeûnlnqoghrldr sq]mrhsher cd rtqe]bdr Y1/\-

K�]ooqnbgd cûudknooûd ontq qûrntcqd kd oqnakàld cd Mdvgntrd rtffàqd k�dwhrsdmbd c�tmd
enqld c�gxodqankhbhsû hmsdqlûch]hqd dmsqd k�tmhenqld ds kd mnm,tmhenqld- C]mr bds droqhs) kd
sq]u]hk dm bntqr Y8\ oqnonrd tmd bnmchshnm fûmûq]kd) k] qÉbtqqdmbd onrhshud enqsd 3- Mntr lnm,
sqnmr pt�dkkd drs r]shre]hsd o]q sntr kdr cheeûnlnqoghrldr cd rtqe]bd c�dmsqnohd rsqhbsdldms
onrhshud ’fqÀbd ]t qûrtks]s Y7\ cd bnmshmthsû cdr dwonr]msr cd Kx]otmnu(- B�drs tmd oqnoqhûsû
cd sxod §sqnt rodbsq]k– pth dmsq]émd mns]lldms kd lûk]mfd dwonmdmshdk ontq kdr ldrtqdr
l]whlhr]ms k�dmsqnohd ]hmrh ptd cd mnlaqdtrdr oqnoqhûsûr rs]shrshptdr bnlld kd sgûnqàld
bdmsq]k khlhsd) kdr fq]mcdr cûuh]shnmr nt kd oqhmbhod c�hmu]qh]mbd oqdrptd rÉq-

K] qûbtqqdmbd onrhshud enqsd ]clds tmd enqltk]shnm m]stqdkkd dm sntsd chldmrhnm ds dm
sdqldr c�dwonr]msr cd Kx]otmnu- K] fûmûq]khsû cd bdssd mntudkkd bk]rrd cd cxm]lhptd qdrsd
ï bnloqdmcqd) l]hr b�drs kï tmd ]tsqd ghrsnhqd-

Pyeyqdmbdr

Y0\ U-H- ?qmnkc) ?- ?uày) Dqfnchb oqnakdlr ne bdkdrshYk ldbgYmhbr- ?cu]mbdc Annjr Bk]rrhbr) 0878-

Y1\ L- Admdchbjr) K- B]qkdrnm) Sgd cxm]lhbr ne sgd Gûmmnm l]o- ?mm- ne LYsg- 022 ’0880() 62fl058-

Y2\ P- Anvdm) Dpthkhaqhtl rsYsdr Ymc sgd dqfnchb sgdnqx ne ?mnrnu cheednlnqoghrlr- Kdbstqd Mnsdr hm
L]sgdl]shbr 36.) Roqhmfdq,Udqk]f) 0864-

Y3\ L- Anxkd) I- Atyyh) Sgd ]klnrs Anqdk rsqtbstqd ne rtqe]bd cheednlnqoghrlr) L]qjnu rghesr ]mc sgdhq
e]bsnqr- I- Dtq- LYsg- Rnb- 8 ’1/06() 1628fl1671-

Y4\ I- Atyyh) Hmsqhmrhb dqfnchbhsx ne rlnnsg hmsdqu]k l]or) HrqYdk I- LYsg- 0.. ’0886() 014fl050-

Y5\ I- Atyyh) B q rtqe]bd cheednlnqoghrlr vhsg mn ld]rtqd l]whlhyhmf sgd dmsqnox- Dqf- Sg- Cxm- Rxrs-
23 ’1/03() 066/fl0682-

Y6\ I- Atyyh) R- Bqnuhrhdq) N- R]qhf) Ld]rtqdr ne l]whl]k dmsqnox enq rtqe]bd cheednlnqoghrlr- ?mm- ne
LYsg- 084 ’1/11() 310fl4/7-

Y7\ I- Atyyh) R- Bqnuhrhdq) N- R]qhf) Bnmshmthsx oqnodqshdr ne Kx]otmnu dwonmdmsr enq rtqe]bd cheednlnq,
oghrlr- Hmudmshnmdr LYsgdlYshbYd 12. ’1/11() 656fl738-

Y8\ I- Atyyh) R- Bqnuhrhdq) N- R]qhf) Dwonmdmsh]k lhwhmf ]mc rsqnmf onrhshud qdbtqqdmbd enq B∞ rtqe]bd
cheednlnqoghrlr- Hm oqdoYqYshnm-

Y0/\ R- Bqnuhrhdq) D- Oti]kr) Eqnl ydqn sn onrhshud dmsqnox- Mnshbdr ?ldq- LYsg- Rnb- 58 ’1/11() 637fl650-

Y00\ R- Bqnuhrhdq) D- Oti]kr) B- Sqdrrdq) Lhkckx chrrho]shud cheednlnqoghrlr ne sgd chrj vhsg ydqn dm,
sqnox- ô o]q]ésqd ï ?bsY LYsgdlYshbY-

Y01\ S- Cnvm]qnvhby) Dmsqnox hm cxmYlhbYk rxrsdlr- Mdv L]sg- Lnmnfq- 07- B]laqhcfd Tmhudqrhsx
Oqdrr) B]laqhcfd) 1/00-

Y02\ E- Gnea]tdq) Nm hmsqhmrhb dqfnchbhsx ne ohdbdvhrd lnmnsnmhb sq]mrenql]shnmr vhsg onrhshud dm,
sqnox- HH- HrqYdk I- LYsg- 27 ’0870() 0/6fl004-

3- Bd mnl ’rsqnmf onrhshud qdbtqqdmbd( ] ûsû cnmmû o]q ]m]knfhd ]udb tmd oqnoqhûsû cdr cxm]lhptdr rxl,
ankhptdr-
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Y03\ ?- J]snj) Kx]otmnu dwonmdmsr) dmsqnox ]mc odqhnchb nqahsr enq cheednlnqoghrlr- Hmrs- EYtsdr
ıstcdr Rbh- Otak- LYsg- 40 ’087/() 026fl062-

Y04\ ?- J]snj) A- G]rrdkak]ss) Hmsqnctbshnm sn sgd Lncdqm Sgdnqx ne Cxm]lhb]k Rxrsdlr- Dmbxbknod,
ch] ne L]sgdl]shbr ]mc hsr ?ookhb]shnmr 43- B]laqhcfd Tmhudqrhsx Oqdrr) 0884-

Y05\ L- Lhrhtqdvhby) Cheednlnqoghrlr vhsgnts ]mx ld]rtqd vhsg l]whl]k dmsqnox- Atkk- ?bYc- On,
knm- Rbh- RÉq- Rbh- LYsg- ?rsqnmnl- Ogxr- 10 ’0862() 8/2fl80/-

Y06\ R- Mdvgntrd) Bnmshmthsx oqnodqhsdr ne dmsqnox- ?mm- LYsg- 018 ’0878() 104fl124-

Y07\ R- Mdvgntrd) Dmsqnox hm rlnnsg cxm]lhb]k rxrsdlr- Oqnbddchmfr ne sgd HmsdqmYshnmYk Bnmfqdrr
ne LYsgdlYshbhYmr ’Jxnsn) 088/() 0174fl0183) 0880-

Y08\ I- O]khr) E- S]jdmr) Exodqankhbhsx Ymc rdmrhshud bgYnshb cxmYlhbr Ys gnlnbkhmhb ahetqbYshnmr- B]l,
aqhcfd Rstchdr hm ?cu]mbdc L]sgdl]shbr 24- B]laqhcfd Tmhudqrhsx Oqdrr) 0882-

Y1/\ E- Pncqhftdy,Gdqsy) L-,?- Pncqhftdy,Gdqsy) ?- S]gyhah) P- Tqàr) Tmhptdmdrr ne RPA ld]rtqdr enq
sq]mrhshud cheednlnqoghrlr nm rtqe]bdr- Bnll- LYsg- Ogxr- 2.5 ’1/00() 24fl38-

Y10\ N- R]qhf) Rxlankhb cxm]lhbr enq rtqe]bd cheednlnqoghrlr vhsg onrhshud dmsqnox- I- ?ldq- LYsg-
Rnb- 15 ’1/02() 2340fl315-

Y11\ W- Wnlchm) Unktld fqnvsg ]mc dmsqnox- HrqYdk I- LYsg- 46 ’0876() 174fl2//-

Y12\ K-R- Wntmf) Vg]s ]qd RPA ld]rtqdr) ]mc vghbg cxm]lhb]k rxrsdlr g]ud sgdl; I- RsYshrs- Ogxr-
0.7 ’1//1() 622fl43-

IÉqéld Atyyh RxkuYhm Bqnuhrhdq Nlqh RYqhf
K]anq]snhqd cd L]sgûl]shptdr K]anq]snhqd cd L]sgûl]shptdr E]btksx ne L]sgdl]shbr

c�Nqr]x) BMPR , TLP 7517 c�Nqr]x) BMPR , TLP 7517 ]mc Bnlotsdq Rbhdmbd
Tmhudqrhsû O]qhr,R]bk]x Tmhudqrhsû O]qhr,R]bk]x Sgd Vdhyl]mm Hmrshsts
Nqr]x 803/4) Eq]mbd Nqr]x 803/4) Eq]mbd ne Rbhdmbd
ic.nlcp@tyy- rvju�-mpb.nu-r-c. Pdgnuns) 650///0) Hrq]dk
atm-uc.r-scgo�.-rgr�bj�vpe. atm-uc.r-scgo�.-rgr�bj�vpe. nlr�.-fafl�-jpbnl
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