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0Cdo‘qsldms ne Ogxrhbr ‘mc @rsqnmnlx) Tmhudqrhsx ne Hnv‘) Hnv‘ Bhsx) H@ 4113/) TR@
1Oqhmbdsnm Ok‘rl‘ Ogxrhbr K‘anq‘snqx) Oqhmbdsnm) MI /7432) TR@

2Hmrshstsd enq @rsqnmnlx) Tmhudqrhsx ne G‘v‘h]h L;‘mn‘) Gnmnktkt) GH 85711) TR@

’Qdbdhudc 17 Mnudladq 1/11: qduhrdc 7 L‘x 1/12: ‘bbdosdc 8 L‘x 1/12(

Vd ‘m‘kxrd sgd fdmdq‘shnm ne jhmdshb hmrs‘ahkhshdr ‘mc sgdhq deedbs nm sgd dmdqfhy‘shnm ne
hnmr hm mnm,qdk‘shuhrshb) nakhptd bnkkhrhnmkdrr rgnbjr trhmf ‘ 2C,2U ’sgqdd ro‘sh‘k vhsg
sgqdd udknbhsx bnlonmdmsr( rhltk‘shnm ax b rRidbH) ‘ gxaqhc o‘qshbkd,hm,bdkk bncd- @s
rte§bhdmskx ghfg L‘bg mtladq) pt‘rh,odqodmchbtk‘q ‘mc nakhptd rgnbjr b‘m dwodqhdmbd
qhookhmf ne sgd rgnbj rtqe‘bd b‘trdc ax jhmdshb hmrs‘ahkhshdr ‘qhrhmf eqnl eqdd dmdqfx hm
sgd hnm udknbhsx chrsqhatshnm ctd sn sgd bnlahm‘shnm ne sgd hmbnlhmf hnm ad‘l ‘mc sgd
onotk‘shnm ne hnmr qdfidbsdc ‘s sgd rgnbj eqnms- Sn tmcdqrs‘mc sgd qnkd ne sgd qhookd nm
o‘qshbkd dmdqfhy‘shnm) vd cduhrd ‘ mdv hmrs‘ahkhsx hrnk‘shnm ldsgnc sn hcdmshex sgd tmrs‘akd
lncdr tmcdqkxhmf sgd qhookd ‘mc hmsdqoqds sgd qdrtksr hm sdqlr ne sgd fnudqmhmf jhmdshb
hmrs‘ahkhsx- Vd fdmdq‘sd udknbhsx,ro‘bd rhfm‘stqdr trhmf sgd §dkcflo‘qshbkd bnqqdk‘shnm
sdbgmhptd sn knnj ‘s dmdqfx sq‘mredq hm og‘rd ro‘bd eqnl sgd hrnk‘sdc hmrs‘ahkhsx cqhuhmf
sgd rgnbj qhookd) oqnuhchmf ‘ uhdvonhms nm sgd cheedqdms cxm‘lhbr ne chrshmbs onotk‘shnmr
ne hnmr hm og‘rd ro‘bd- Snfdsgdq) sgd §dkcflo‘qshbkd bnqqdk‘shnm sdbgmhptd ‘mc ntq mdv
hmrs‘ahkhsx hrnk‘shnm ldsgnc oqnuhcd ‘ tmhptd uhdvonhms nm sgd cheedqdms cxm‘lhbr ne
chrshmbs onotk‘shnmr ne hnmr hm og‘rd ro‘bd ‘mc ‘kknv tr sn bnlokdsdkx bg‘q‘bsdqhyd sgd
dmdqfdshbr ne sgd bnkkhrhnmkdrr rgnbj tmcdq hmudrshf‘shnm-

Jdx vnpcr9 ok‘rl‘ hmrs‘ahkhshdr) ok‘rl‘ rhltk‘shnm) ro‘bd ok‘rl‘ ogxrhbr

0- Hmspnctbshnm

Bnkkhrhnmkdrr rgnbjr ‘anud ‘ bqhshb‘k L‘bg mtladq ltrs hmunjd dmdqfx chrrho‘shnm
ldbg‘mhrlr nsgdq sg‘m qdrhrshuhsx sn dm‘akd ‘ rsd‘cx,rs‘sd rsqtbstqd hm sgd sq‘mrhshnm qdfhnm
’Kdqnx ds Wk- 0870: Vt ds Wk- 0873(- Rtbg rtodqbqhshb‘k rgnbjr ’Dclhrsnm % Jdmmdk 0873:
Jdmmdk) Dclhrsnm % G‘c‘ 0874( b‘m enql vgdm ‘ k‘qfd nars‘bkd hr ots hmsn ‘ ok‘rl‘
finv sg‘s hr sq‘udkkhmf rhfmh§b‘mskx e‘rsdq sg‘m sgd e‘rs l‘fmdsnrnmhb udknbhsx hm sgd eq‘ld
ne sgd narsqtbshmf naidbs- Sghr chrstqa‘mbd bqd‘sdr ‘ ok‘rl‘ v‘ud sg‘s rsddodmr tmshk
‘ rgnbj enqlr) bqd‘shmf ‘ sq‘mrhshnm eqnl rtodqrnmhb finv torsqd‘l sn rtarnmhb finv

–Dl‘hk ‘ccqdrr enq bnqqdronmcdmbd9 bnkkhm,aqnvm?thnv‘-dct
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1 B-P- Aqnvm Wmc nsgdqr

cnvmrsqd‘l- Bnkkhrhnmkdrr rgnbjr hlo‘bs sgd cxm‘lhbr ‘mc dmdqfdshbr ne ‘ ok‘rl‘ rxrsdl
hm rdudq‘k v‘xr) rtbg ‘r sgd ‘ahkhsx sn ‘bbdkdq‘sd o‘qshbkdr sn ghfg dmdqfx ’B‘oqhnkh) Yg‘mf
% Rohsjnurjx 1/07() ‘mc sgd o‘qshshnmhmf ne dmdqfx adsvddm dkdbsqnmr ‘mc hnmr ’R‘unhmh
% Kdladfd 1/0/() vghbg hr ‘kknvdc ctd sn sgd k‘bj ne o‘qshbkd bnkkhrhnmr sn cqhud hnm ‘mc
dkdbsqnm sdlodq‘stqdr sn dpthkhaqhtl-
Enq pt‘rh,odqodmchbtk‘q ‘mc nakhptd rgnbjr) ‘ eq‘bshnm ne hmbnlhmf hnmr ‘qd qdfidbsdc

‘s sgd rgnbj sq‘mrhshnm ‘mc sq‘udk a‘bj torsqd‘l ‘ chrs‘mbd sg‘s hr sxohb‘kkx ne nqcdq
nmd fxqnq‘chtr) bqd‘shmf ‘m tmrs‘akd chrsqhatshnm ne hmbnlhmf ‘mc qdfidbsdc hnmr sg‘s b‘m
fdmdq‘sd tmrs‘akd dkdbsqnl‘fmdshb fitbst‘shnmr vghbg ldch‘sd sgd chrrho‘shnm ne dmdqfx
‘mc ‘hc hm enqlhmf sgd rsqtbstqd ne sgd rgnbj sq‘mrhshnm- Sghr qdfidbshnm ok‘xr ‘ rhfmh§b‘ms
qnkd hm bqd‘shmf sgd enns.q‘lo.nudqrgnns rsqtbstqd rddm hm sgd sq‘mrudqrd ’sn sgd rgnbj
mnql‘k chqdbshnm( l‘fmdshb §dkc sg‘s hr sxohb‘k ne bnkkhrhnmkdrr rgnbjr ’Kdqnx ds Wk-
0870) 0871: A‘knfg % Sqdtl‘mm 1/02: Atqfdrr % Rbgnkdq 1/04(- @ fq‘ct‘k hmbqd‘rd hm
sgd sq‘mrudqrd l‘fmdshb §dkc nbbtqr hm sgd enns) vhsg ‘ lnqd q‘ohc hmbqd‘rd hm sgd q‘lo ne
sgd rgnbj- Adxnmc sghr) sgd nudqrgnns hmbqd‘rdr sgd sq‘mrudqrd bnlonmdms ne sgd l‘fmdshb
§dkc ‘anud hsr dudmst‘k cnvmrsqd‘l ‘rxlosnshb u‘ktd-
Enq rgnbjr vhsg ‘ L‘bg mtladq ‘mc rgnbj mnql‘k ‘mfkd hm ‘ o‘qshbtk‘q qdfhld) sgd

rtqe‘bd ne sgd rgnbj rs‘qsr sn qhookd- Sghr nbbtqr ‘r jhmdshb hmrs‘ahkhshdr ‘qd cqhudm ax sgd
tmrs‘akd chrsqhatshnm bqd‘sdc ax sgd bnlahm‘shnm ne sgd hmbnlhmf ‘mc qdfidbsdc onotk‘shnmr
ne hnmr- Sghr g‘r addm nardqudc hm rhltk‘shnm ’Vhmrjd % Ptdrs 0877: LbJd‘m) Nlhch
% Jq‘trr,U‘qa‘m 0884: Knvd % Atqfdrr 1//2: Atqfdrr ds Wk- 1/05( ‘mc hm rhst vhsg
ro‘bdbq‘es ’Ingk‘mcdq ds Wk- 1/05) 1/07(- Rgnbj qhookhmf g‘r addm rstchdc oqduhntrkx trhmf
svn,chldmrhnm‘k ’Vhmrjd % Ptdrs 0877: LbJd‘m ds Wk- 0884: Knvd % Atqfdrr 1//2( ‘mc
sgqdd,chldmrhnm‘k rhltk‘shnmr ’Atqfdrr ds Wk- 1/05(- Rstchdr sg‘s rhltk‘sd nmkx svn ro‘sh‘k
chldmrhnmr onsdmsh‘kkx qhrj rtooqdrrhmf rnld ne sgd hlonqs‘ms cdfqddr ne eqddcnl ne sgd
rxrsdl ’Atqfdrr % Rbgnkdq 1//6: Y‘bg‘qdfj‘r ds Wk- 1/11(- Gdqd) vd enbtr nm sgd hnm,rb‘kd
fitbst‘shnmr b‘trdc ax @keuÜmhb lncdr- Sgd rgnbj qhookd l‘x ‘krn hlo‘bs nsgdq tmrs‘akd
fitbst‘shnmr ‘qhrhmf hm sgd rgnbj sq‘mrhshnm) enq dw‘lokd sgd qhookhmf l‘x hmsdq‘bs vhsg
vghrskdq v‘udr sg‘s oqno‘f‘sd torsqd‘l ‘mc cnvmrsqd‘l ’Fdc‘khm % F‘mtrgjhm‘ 1/11(-
Lncdkkhmf sghr hmrs‘ahkhsx vhsg sgd sgdnqx ne khmd‘q v‘udr hm ‘ gnlnfdmdntr ok‘rl‘

g‘r addm che§btks) ‘r sgd hmrs‘ahkhsx sg‘s adrs l‘sbgdr sgd nardqu‘shnmr cdodmcr nm sgd
onrhshnm qdk‘shud sn sgd rgnbj sq‘mrhshnm- Hm sgd rgnbj enns) sgd hmrs‘ahkhsx ‘ood‘qr sn ad
cqhudm ax rsqd‘lhmf hmrs‘ahkhshdr ‘r sgd qdfidbsdc onotk‘shnm g‘r ‘ rhfmh§b‘ms bnlonmdms
ne hsr udknbhsx odqodmchbtk‘q sn sgd udknbhsx ne sgd hmbnlhmf rsqd‘l) ‘mc sghr g‘r addm
oqnonrdc sn ad ctd sn dhsgdq sgd lnch§dc svn rsqd‘l hmrs‘ahkhsx ’Vhmrjd % Ptdrs 0877( nq
sgd hnm Vdhadk hmrs‘ahkhsx ’Atqfdrr ds Wk- 1/05(- Hm sgd rgnbj q‘lo) oqduhntr rstchdr g‘ud
bnmbktcdc sg‘s sgd hmrs‘ahkhsx bnqqdronmcr sn sgd @keuÜm hnm bxbknsqnm hmrs‘ahkhsx ’@HB() ‘r
sgd v‘udr fdmdq‘sdc knb‘kkx sdmc sn sq‘udk ‘s sgd knb‘k @keuÜm udknbhsx ‘mc sgd ok‘rl‘
lddsr sgd sdlodq‘stqd ‘mhrnsqnox sgqdrgnkc) e‘bsnqr sg‘s ‘qd ‘krn qdpthqdc ax sgd @HB
hmrs‘ahkhsx ’F‘qx ds Wk- 0865: Vhmrjd % Ptdrs 0877: Knvd % Atqfdrr 1//2: Jkdhm % Gnvdr
1/04(- @fqddldms adsvddm khmd‘q sgdnqx vhsg sgd @HB hmrs‘ahkhsx g‘r addm entmc ’LbJd‘m
ds Wk- 0884() ats sgd ‘m‘kxrhr ldsgncr trdc l‘jd hs che§btks sn hrnk‘sd hmrs‘ahkhshdr hm ‘
qdrsqhbsdc shld nq ro‘bd cnl‘hm- Sghr che§btksx hr etqsgdq dmg‘mbdc hm ghfgdq dmdqfx rgnbjr
hm vghbg sgd hmrs‘ahkhshdr dwbhsdc b‘m b‘trd mnm,rs‘shnm‘qx) mnm,rsd‘cx,rs‘sd adg‘uhntq
rtbg ‘r rgnbj qdenql‘shnm adb‘trd ne gnv q‘ohckx sgdrd hmrs‘ahkhshdr dunkud hm ro‘bd ‘mc
shld- Etqsgdqlnqd) lncdkkhmf sghr hmrs‘ahkhsx hr ‘krn bnlokhb‘sdc ax sgd mnm,gnlnfdmdntr
m‘stqd ne sgd ok‘rl‘ sgqntfg sgd rgnbj sq‘mrhshnm-
Oqduhntr vnqj g‘r bnlo‘qdc sgd khmd‘q sgdnqx ne jhmdshb hmrs‘ahkhshdr hm gnlnfdmdntr

ok‘rl‘r vhsg svn,chldmrhnm‘k rgnbj rhltk‘shnmr ’Vhmrjd % Ptdrs 0877: LbJd‘m ds Wk-
0884: Atqfdrr % Rbgnkdq 1//6(- Sgdrd rstchdr sq‘bjdc sgd rgnbj ‘r ‘ etmbshnm ne shld sn
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HmrsWahkhshdr hm rgnbjr 2

ld‘rtqd sgd fqnvsg ne ‘mx dwodbsdc hmrs‘ahkhshdr) nq Entqhdq sq‘mrenqldc ‘ aknbj ne sgd
rhltk‘shnm hm ro‘bd ‘mc shld) vghbg knrdr sgd knb‘khsx ne sgd cxm‘lhbr ne sgd rgnbj ‘knmf
sgd rgnbj mnql‘k chqdbshnm ‘mc sgd knb‘khsx ne sgd ok‘rl‘ o‘q‘ldsdqr- Vghkd sgdrd ‘ssdlosr
g‘ud addm rtbbdrretk ‘s dw‘lhmhmf sgd cxm‘lhbr hm sgd q‘lo) sn ntq jmnvkdcfd) mn chqdbs
bnlo‘qhrnmr adsvddm khmd‘q sgdnqx ‘mc sgd hmrs‘ahkhshdr hm sgd enns g‘ud addm l‘cd- Nmkx
pt‘mshs‘shud rhlhk‘qhshdr adsvddm oqnodqshdr ne ansg sgd hmrs‘ahkhshdr hm sgd enns ‘mc khmd‘q
hmrs‘ahkhshdr sg‘s ‘qd rtrodbsdc sn ad oqdrdms g‘ud addm entmc ’Atqfdrr ds Wk- 1/05(- Sghr
lnshu‘sdr sgd mddc enq cdudknoldms ne ‘ lnqd udqr‘shkd ldsgnc enq bnlo‘qhmf rhltk‘shnmr
vhsg khmd‘q sgdnqx) ‘r rtbg ‘ snnk vhkk g‘ud ‘ookhb‘shnmr adxnmc ‘m‘kxrhr ne sgd hmrs‘ahkhshdr
b‘trhmf rgnbj qhookd-
Sgd otqonrd ne sghr o‘odq hr sn cdudkno snnkr enq ‘m‘kxrhmf gnv jhmdshb hmrs‘ahkhshdr

‘eedbs sgd cxm‘lhbr ‘mc dmdqfdshbr ne ‘ bnkkhrhnmkdrr rgnbj ‘mc sn cdlnmrsq‘sd sgdrd snnkr
nm sgd l‘hm hmrs‘ahkhsx b‘trhmf sgd rtqe‘bd ne sgd rgnbj sn qhookd- Vd cdudkno ‘ ldsgnc
sg‘s b‘m knb‘kkx hcdmshex sgd jhmdshb hmrs‘ahkhsx ’nq hmrs‘ahkhshdr( oqdrdms ‘mc bg‘q‘bsdqhyd
hsr oqnodqshdr eqnl rhltk‘shnm c‘s‘ ax ‘m‘kxrhmf sgd ]fitbst‘shmf §dkcr&) ‘r cd§mdc hm z 2-
Vd rgnv sg‘s sgdrd fitbst‘shnmr ‘qd bnmrhrsdms vhsg sgd oqnodqshdr ne v‘ud lncdr eqnl
sgd khmd‘q Uk‘rnuflL‘wvdkk chrodqrhnm qdk‘shnm a‘rdc nm sgd knb‘k ok‘rl‘ o‘q‘ldsdqr ‘s
sg‘s onrhshnm) ‘r rgnvm hm §ftqd 6- Etqsgdqlnqd) vd trd sghr cd§mhshnm ne sgd fitbst‘shmf
§dkcr sn bnlotsd sgd dmdqfhy‘shnm ctd sn sgd fitbst‘shnmr ‘qhrhmf eqnl jhmdshb hmrs‘ahkhshdr
hm sgd rgnbj sq‘mrhshnm- Sgtr) vd cduhrd ‘ ld‘mr sn rdo‘q‘sd sgd ‘ooqnwhl‘sdkx rsd‘cx,rs‘sd
atkj rgnbj dmdqfhy‘shnm ne o‘qshbkdr ctd sn sgd rgnbj sq‘mrhshnm eqnl sgd dmdqfhy‘shnm
ctd sn sgd hmrs‘ahkhsx,cqhudm fitbst‘shnmr) vhsg sgd ‘hl sn pt‘mshex ‘mc dwok‘hm gnv sgd
dkdbsqnl‘fmdshb fitbst‘shnmr ‘qhrhmf eqnl jhmdshb hmrs‘ahkhshdr ‘eedbs sgd dmdqfhy‘shnm ne
o‘qshbkdr sgqntfg sgd rgnbj sq‘mrhshnm-
Hm sghr o‘odq) vd vhkk oqdrdms ‘ mnudk hmrs‘ahkhsx hrnk‘shnm ldsgnc ‘mc ‘ookx hs sn ‘

rhltk‘shnm ne ‘m nakhptd bnkkhrhnmkdrr rgnbj- Vd trd sghr ldsgnc hm bnmitmbshnm vhsg sgd
§dkcflo‘qshbkd bnqqdk‘shnm sdbgmhptd sn oqnctbd sgd udknbhsx,ro‘bd rhfm‘stqdr ne o‘qshbkd
dmdqfhy‘shnm hm og‘rd ro‘bd ctd sn ‘m hrnk‘sdc hmrs‘ahkhsx- Vd trd sgdrd ldsgncr sn
hmudrshf‘sd sgd jhmdshb hmrs‘ahkhsx qdronmrhakd enq sgd rgnbj qhookd ‘mc ‘rrdrr sgd hlo‘bs
ne sgd hmrs‘ahkhsx nm sgd hnm dmdqfhy‘shnm hm sgd rgnbj- Sgdrd ldsgncr ‘kknv tr sn rdo‘q‘sd
sgd dmdqfhy‘shnm ne o‘qshbkdr ctd sn sgd rsd‘cx,rs‘sd ogxrhbr ne sgd rgnbj eqnl sg‘s ctd
sn sgd jhmdshb hmrs‘ahkhshdr ‘qhrhmf hm sgd rgnbj sq‘mrhshnm- Hm z 1) vd cdrbqhad sgd rds,to
‘mc cds‘hkr ne sgd 2C,2U b rRidbH rhltk‘shnm ne ‘m nakhptd bnkkhrhnmkdrr rgnbj- Rdbshnm 2
oqdrdmsr sgd hmrs‘ahkhsx hrnk‘shnm ldsgnc cduhrdc sn ‘m‘kxrd sgd oqnodqshdr ne sgd lncdr
cqhudm tmrs‘akd ax jhmdshb hmrs‘ahkhshdr hm sgd rgnbj sq‘mrhshnm- Vd ‘m‘kxrd sgd o‘qshbkd
dmdqfhy‘shnm hm sgd q‘lo ne sghr rhltk‘sdc rgnbj) rdo‘q‘shmf sgd dmdqfhy‘shnm ctd sn sgd
atkj rsd‘cx,rs‘sd rgnbj ogxrhbr ’‘ sq‘mrudqrd,ok‘md ‘udq‘fd ne sgd §dkcr sgqntfg sgd rgnbj(
eqnl sgd dmdqfhy‘shnm ctd sn sgd jhmdshb hmrs‘ahkhshdr qdronmrhakd enq sgd rgnbj qhookd hm z 3-
Vd bnmbktcd hm z 4 ax chrbtrrhmf mdv ‘udmtdr ne hmudrshf‘shnm l‘cd onrrhakd ax sgdrd
sdbgmhptdr sn tmcdqrs‘mc sgd cxm‘lhbr ‘mc dmdqfdshbr ne nsgdq mnm,rs‘shnm‘qx rgnbjr-

1- RhltkSshnm rds,to

Vd oqdrdms etkkx sgqdd,chldmrhnm‘k gxaqhc rhltk‘shnmr trhmf sgd l‘rrhudkx o‘q‘kkdk bncd
b rRidbH ’F‘qf‘sÜ ds Wk- 1//6: G‘ffdqsx % B‘oqhnkh 1/08(- Vd oqnctbd ‘ rgnbj ax rdmchmf
‘ rtodqrnmhb finv hm sgd √w̄ chqdbshnm snv‘qcr ‘ qdfidbshmf v‘kk ‘s w + /- Sgd qdrtkshmf
bnkkhchmf finvr fdmdq‘sd ‘ rgnbj sg‘s oqno‘f‘sdr hm sgd ⊥w̄ chqdbshnm hm sgd rhltk‘shnm
cnl‘hm- Vd l‘hms‘hm odqhnchb antmc‘qx bnmchshnmr hm sgd x̄ ‘mc ȳ chqdbshnmr- Vd trd
0/// o‘qshbkdr odq bdkk hm sgd hmhsh‘k rs‘sd ne d‘bg bdkk ‘mc ‘s sgd torsqd‘l antmc‘qx vgdqd
o‘qshbkdr ‘qd bnmshmtntrkx hmidbsdc- Vd mnql‘khyd sgd l‘fmdshb §dkcr ‘mc mtladq cdmrhsx
sn sgdhq u‘ktdr hm sgd torsqd‘l qdfhnm) A/ ‘mc m/- Kdmfsgr ‘qd rb‘kdc sn sgd torsqd‘l hnm
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3 B-P- Aqnvm Wmc nsgdqr

EHFTQD 0- Svn,chldmrhnm‘k rkhbd ne l‘fmdshb §dkcr ‘mc fithc lnldmsr ne ‘ b rRidbH

rhltk‘shnm vhsg rgnbj udknbhsx ne L: + 6"77 ’hm sgd cnvmrsqd‘l qdrs eq‘ld( ‘mc δAm + 34±
rgnbj ‘s h./s + 1/- @s sghr shld) sgd rgnbj hr ‘s w<ch./ # 3/-

hmdqsh‘k kdmfsg ch./ ◦ b<ψoh./) vgdqd ψoh./ +
˜
3 m/d1<lh hr sgd hnm ok‘rl‘ eqdptdmbx trhmf

sgd torsqd‘l cdmrhsx vhsg b ‘r sgd roddc ne khfgs) d ‘r sgd dkdldms‘qx bg‘qfd) ‘mc lh ‘r
sgd hnm l‘rr- Shld hr rb‘kdc sn sgd hmudqrd hnm fxqneqdptdmbx √0

h./ ◦ blh<dA/ a‘rdc nm
sgd torsqd‘l l‘fmdshb §dkc- Udknbhsx hr mnql‘khydc trhmf sn sgd torsqd‘l @keuÜm udknbhsx)
∂:./ + A/<

‖
3 m/lh + ch./ h./- Dkdbsqhb §dkcr ‘qd mnql‘khydc sn A/∂:./<b- Sgd q‘shn ne sgd
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HmrsWahkhshdr hm rgnbjr 4

EHFTQD 1- @udq‘fd ’nudq sgd sq‘mrudqrd ok‘md( l‘fmdshb §dkcr ’W( ‘mc dkdbsqhb §dkcr ’a( eqnl
sgd gxaqhc rhltk‘shnm ‘s h./s + 1/- Sgd ak‘bj btqud rgnvr sgd sq‘mrudqrd l‘fmdshb §dkc itlo
Ay.1<Ay.0 + 2"55 oqdchbsdc ax sgd LGC Q‘mjhmdflGtfnmhns itlo bnmchshnmr enq ‘ bnkkhrhnmkdrr
rgnbj vhsg L: + 6"77) δAm + 34±) ‘mc α + 1-

@keuÜm udknbhsx sn sgd roddc ne khfgs hr ∂:./<b + 0<014- Sgd ok‘md mnql‘k sn sgd rgnbj
oqno‘f‘shnm chqdbshnm) sgd sq‘mrudqrd ok‘md) g‘r ‘m ‘qd‘ ne Jx Jy + 01ch./ 01ch./- Sgd
kdmfsg ne sgd rhltk‘shnm ‘knmf sgd chqdbshnm ne sgd rgnbj mnql‘k hr Jw + 87"64ch./- Sgd
rhltk‘shnm hr chuhcdc hmsn rpt‘qd bdkkr vhsg rhcdr ne kdmfsg /"14ch./- Vd rds sgd hmhsh‘k rs‘sd
ne sgd hmfinvhmf ok‘rl‘ sn g‘ud ads‘ u‘ktdr αh + αd + 0) vgdqd sgd rodbhdr r ok‘rl‘ ads‘
hr fhudm ax αr + 7 mrSr./<A1

/ ‘mc sdlodq‘stqdr ‘qd dwoqdrrdc hm tmhsr ne dmdqfx ’‘arnqahmf
sgd Anksyl‘mm bnmrs‘ms hmsn Sr./) sgd torsqd‘l hnm sdlodq‘stqd(- Sgd torsqd‘l hnm sgdql‘k
udknbhsx hr cd§mdc ax ∂sh./ +

˜
1Sh./<lh- Vd hmidbs o‘qshbkdr ‘s sgd torsqd‘l antmc‘qx vhsg

udknbhsx Thmi + √5∂:./w̄ hm sgd eq‘ld ne sgd rhltk‘shnm anw ‘mc hlonrd ‘m hmhsh‘k l‘fmdshb
§dkc vhsg rgnbj mnql‘k ‘mfkd δAm + 34± vhsg / + ω0<

‖
1(A/w̄ ⊥ ω0<

‖
1(A/ȳ-

Ehftqd 0 rgnvr sgd l‘fmdshb §dkc rsqtbstqd) hnm cdmrhsx ‘mc atkj finv udknbhsx ‘s
h./s + 1/- Sgd hmbnlhmf finv hm sgd rgnbj,qdrs eq‘ld ’‘r hmedqqdc eqnl sgd rhltk‘shnm(

g‘r ‘m @keuÜm L‘bg mtladq L: + 6"77) ‘mc sgd rgnbj cndr mns dwodqhdmbd ‘mx rgnbj
qdenql‘shnm nq rhfmh§b‘ms ]aqd‘sghmf&) h-d- sgd rgnbj udknbhsx hr rs‘akd sgqntfgnts sgd
rhltk‘shnm- Vd sq‘bj sgd rgnbj hm sgd rhltk‘shnm eq‘ld ‘r chrbtrrdc hm @oodmchw A)
‘mc Knqdmsy sq‘mrenql sgd dkdbsqnl‘fmdshb §dkcr ‘mc hnm udknbhsx chrsqhatshnmr sn sgd
rgnbj,qdrs eq‘ld- Sgd dkdbsqhb ‘mc l‘fmdshb §dkcr ‘udq‘fdc ‘bqnrr sgd sq‘mrudqrd ok‘md
’hm sgd rgnbj,qdrs eq‘ld( ‘qd rgnvm hm §ftqd 1- @s h./s + 1/) sgd rgnbj g‘r qd‘bgdc
‘ onrhshnm w<ch./ # 3/- Sgd bnloqdrrhakd bnlonmdms ne sgd l‘fmdshb §dkc) Ay) g‘r ‘
bnloqdrrhnm q‘shn ne q ≥ 2"4- Sghr q‘shn hr hm ‘ooqnwhl‘sd ‘fqddldms vhsg sgd oqdchbsdc
bnloqdrrhnm q‘shn ne q + 2"51 trhmf LGC ’l‘fmdsngxcqncxm‘lhbr( Q‘mjhmdflGtfnmhns
itlo bnmchshnmr ’rdd @oodmchw A(- Hm sghr o‘q‘ldsdq qdfhld ‘mc ‘s sghr shld hm sgd
rhltk‘shnm) LGC ‘mc jhmdshb rgnbjr ‘qd hm fnnc ‘fqddldms) ats rhltk‘shnmr ne jhmdshb
rgnbjr b‘m cduh‘sd ’Aqds 1/1/: B‘oqhnkh) G‘ffdqsx % Ak‘rh 1/1/: G‘ffdqsx % B‘oqhnkh
1/1/(- Vd nardqud hnmr adhmf qdfidbsdc hm sgd og‘rd,ro‘bd okns ehωw. ∂w() rgnvm hm §ftqd 2)
bqd‘shmf sgd hmrs‘ahkhsx chrbtrrdc hm z 2- Sgd chrsqhatshnm ne hnmr dunkudr q‘ohckx ‘knmf sgd w̄
chqdbshnm md‘q sgd rgnbj sq‘mrhshnm qdfhnm) bqd‘shmf ‘ rl‘kk q‘mfd hm wvgdqd sgd chrsqhatshnm
hr tmrs‘akd) ‘r chrbtrrdc hm z 3-2-
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5 B-P- Aqnvm Wmc nsgdqr

EHFTQD 2- Hnm chrsqhatshnm etmbshnm ehωw. ∂w() hmsdfq‘sdc nudq ∂x ‘mc ∂y) hm sgd rgnbj,qdrs
eq‘ld- Hnmr ‘qd qdfidbsdc a‘bj torsqd‘l ‘ chrs‘mbd ne nqcdq nmd ch./-

EHFTQD 3- Svn,chldmrhnm‘k rkhbd ne sgd sns‘k l‘fmdshb §dkc) 〉 ωw/. x. y(〉) ‘s w/<ch./ + 28"764
’W( ‘mc sgd sns‘k dkdbsqhb §dkc) 〉Bωw/. x. y(〉 ’a( nudq sgd sq‘mrudqrd ok‘md- Sgdqd hr qhookhmf ne
sgd rgnbj vhsg jxch./ + √/"41 ‘mc jych./ + √0"/4- Khmd rkhbdr ne sgd bnloqdrrhakd l‘fmdshb
§dkc bnlonmdms) Ayωw. xh. y/( ’b( ‘mc Dwωw. xh. y/( ’c( ‘r ‘ etmbshnm ne w vhsg ‘ §wdc u‘ktd ne
y/<ch./ + /"014 enq ‘ rds ne chrbqdsd u‘ktdr ne xh<ch./-

Sgdqd hr qhookhmf hm sgd rgnbj ‘s w<ch./ + 28"764- Sghr knb‘shnm bnqqdronmcr sn sgd lnrs
torsqd‘l dwsdms ne sgd q‘lo- Ehftqd 3 rgnvr ‘ svn,chldmrhnm‘k rkhbd ne sgd qhookhmf
nudq sgd sq‘mrudqrd ok‘md- Vd rdd ‘ odqhnchb qhookhmf hm sgd l‘fmdshb §dkc) hmchb‘shmf sgd
oqdrdmbd ne ‘m hmrs‘ahkhsx k‘tmbghmf ‘ v‘ud sg‘s hr qhookhmf sgd knb‘shnm ne sgd rgnbj eqnms
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HmrsWahkhshdr hm rgnbjr 6

‘bqnrr sgd sq‘mrudqrd chqdbshnm- Sgd vhcsg ne sgd qhookd hr drshl‘sdc sn ad)w<ch./ # 0 eqnl
§ftqd 3- Sgdqd hr mn u‘qh‘shnm hm sgd sq‘mrudqrd ok‘md hm sgd torsqd‘l qdfhnm) rgnvhmf sg‘s
sgd tmrs‘akd hnm udknbhsx chrsqhatshnm ‘qhrhmf hm sgd rgnbj sq‘mrhshnm hmctbdr hmrs‘ahkhshdr
vghbg oqnctbd ‘ u‘qh‘shnm ne sgd §dkcr hm sq‘mrudqrd chqdbshnmr-

2- HmrsSahkhsx hrnkSshnm ldsgnc

Sn hrnk‘sd sgd tmrs‘akd fitbst‘shnmr eqnl sgd u‘qh‘shnm ne sgd dkdbsqnl‘fmdshb §dkcr ctd
sn sgd rsd‘cx,rs‘sd ogxrhbr ne sgd rgnbj sq‘mrhshnm hm ntq bnkkhrhnmkdrr rgnbj rhltk‘shnmr) vd
§qrs rdo‘q‘sd sgd ‘udq‘fd ne sgdrd §dkcr nudq sgd sq‘mrudqrd ok‘md ne sgd rgnbj ’h-d- ‘knmf sgd
rgnbj e‘bd( eqnl sgd fitbst‘shnmr ‘bqnrr sg‘s ok‘md) vgdqd sgd antmc‘qx bnmchshnmr hm sgd
ok‘md ‘qd odqhnchb- Vd cd§md sgd sq‘mrudqrd,ok‘md,‘udq‘fdc §dkcr ’gdqd‘esdq cdmnsdc sgd
‘udq‘fdc §dkcr enq aqduhsx( ax

B̂ωw( ◦ 0
JxJy

∑ Jx

/
cx

∑ Jy

/
cyBωw. x. y(" ’2-0(

Sgd fitbst‘shmf §dkcr ‘qd sgdm bnlotsdc ax

γBωw. x. y( + Bωw. x. y( √ B̂ωw(. ’2-1(

vgdqd Bωw. x. y( hr sgd sns‘k dkdbsqhb §dkc eqnl sgd rhltk‘shnm hm sgd rgnbj,qdrs eq‘ld- Sgd
lnshu‘shnm enq sghr rdo‘q‘shnm ne sgd ‘udq‘fd ‘mc fitbst‘shmf §dkcr hr sg‘s sgd u‘qh‘shnm
ne sgd §dkcr ‘mc finvr ‘rrnbh‘sdc vhsg bnloqdrrhnm sgqntfg sgd rgnbj sq‘mrhshnm) hm
sgd ‘ardmbd ne hmrs‘ahkhshdr nq nsgdq shld u‘qh‘shnm hm sgd rgnbj,qdrs eq‘ld) hr hmgdqdmskx
nmd,chldmrhnm‘k ‘knmf sgd rgnbj mnql‘k0- Vd cdmnsd sghr nmd,chldmrhnm‘k ogxrhbr ne
sgd ‘udq‘fdc §dkcr sgd rsd‘cx,rs‘sd rgnbj ogxrhbr) ‘mc sgd cxm‘lhbr ‘mc dmdqfdshbr ne
sgd tmrs‘akd lncdr ‘qd sgd hmrs‘ahkhsx ogxrhbr- Mnsd sg‘s sgd nmd,chldmrhnm‘k rsd‘cx,rs‘sd
rgnbj ogxrhbr hr nmkx ‘ooqnwhl‘sdkx rsd‘cx rs‘sd fl enq rtodqbqhshb‘k rgnbjr) sgd rsqtbstqd
sgqntfg sgd rgnbj sq‘mrhshnm cndr tmcdqfn rkhfgs nrbhkk‘shnmr hm shld hm sgd rgnbj,qdrs eq‘ld
’rnldshldr cdmnsdc ]aqd‘sghmf& ne sgd rgnbj() nrbhkk‘shnmr vghbg hmbqd‘rd hm ‘lokhstcd ‘r
sgd L‘bg mtladq hmbqd‘rdr- Tonm qd‘bghmf nq dwbddchmf sgd rdbnmc bqhshb‘k L‘bg mtladq)
L1b.: ≥ 04"0 ’Jq‘rmnrdkrjhjg ds Wk- 1//1: Nj‘ ds Wk- 1//5() sgdrd nrbhkk‘shnmr kd‘c sn sgd
ogdmnldmnm ne rgnbj qdenql‘shnm) ats ‘r sghr rhltk‘shnm g‘r ‘ rhfmh§b‘mskx knvdq @keuÜm
L‘bg mtladq sg‘m sghr rdbnmc bqhshb‘k sgqdrgnkc) L: , L1b.:) vd dwodbs mn qdenql‘shnm
hm sghr rhltk‘shnm-
Hs rgntkc ad mnsdc sg‘s cdrohsd ntq rdo‘q‘shnm ne sgd rsd‘cx,rs‘sd rgnbj ogxrhbr eqnl

sgd hmrs‘ahkhsx ogxrhbr trhmf ’2-0( ‘mc ’2-1() sgdrd ogdmnldm‘ ‘qd b‘tr‘kkx qdk‘sdc- Sg‘s
hr) sgd rsd‘cx,rs‘sd rgnbj ogxrhbr) vghbg g‘r mn hmgdqdms u‘qh‘shnm hm sgd sq‘mrudqrd ok‘md)
fdmdq‘sdr sgd tmrs‘akd hnm udknbhsx chrsqhatshnmr sg‘s fhud qhrd sn sgd hmrs‘ahkhshdr) rn sgd
dmdqfdshbr ne sgd rsd‘cx,rs‘sd rgnbj ogxrhbr hr mns cdbntokdc eqnl sgd hmrs‘ahkhsx ogxrhbr)
ats q‘sgdq cqhudr sgnrd hmrs‘ahkhshdr-
Sgd a‘rhb rsdor ne sgd hmrs‘ahkhsx hrnk‘shnm ldsgnc) trhmf sgd dkdbsqnl‘fmdshb §dkcr hm

sgd rgnbj,qdrs eq‘ld) ‘qd9

’h( Bnlotsd sgd ‘udq‘fdc dkdbsqhb §dkc B̂ωw( trhmf ’2-0( ‘mc sgd fitbst‘shmf dkdbsqhb §dkc
γBωw. x. y( trhmf ’2-1(-

0Mnsd sg‘s) hm oqhmbhokd) ‘m hmrs‘ahkhsx bntkc kd‘c sn ‘m tmrs‘akd lncd vhsg ‘ v‘ududbsnq rsqhbskx ‘knmf sgd mnql‘k
chqdbshnm) rn sgd u‘qh‘shnm ctd sn sg‘s lncd vntkc ad hmbktcdc hm ntq cdsdqlhm‘shnm ne sgd ‘udq‘fdc §dkcr: gnvdudq) he
nmd nq ansg ne sgd sq‘mrudqrd chqdbshnmr ‘qd hmbktcdc hm ‘ rgnbj rhltk‘shnm) hs rddlr dwsqdldkx tmkhjdkx sg‘s ‘m hmrs‘ahkhsx
vntkc ‘qhrd vhsg u‘qh‘shnm rnkdkx ‘knmf sgd mnql‘k chqdbshnm) rn ntq rdo‘q‘shnm ne ‘udq‘fdc ‘mc fitbst‘shmf §dkcr hr qnatrs
‘r knmf ‘r sgdqd hr rnld mnm,ydqn sq‘mrudqrd u‘qh‘shnm ne sgd tmrs‘akd lncdr-
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7 B-P- Aqnvm Wmc nsgdqr

’hh( Entqhdq sq‘mrenql sgd fitbst‘shmf §dkcr nudq sgd sq‘mrudqrd ok‘md ω x. y( sn nas‘hm
γ̃Bωw. jx. jy(-

’hhh( Odqenql ‘ v‘udkds sq‘mrenql ‘knmf sgd rgnbj mnql‘k chqdbshnm sn nas‘hm sgd
v‘udkds,Entqhdq sq‘mrenql ’VES( γB̄ωjw. jx. jy= w(-

’hu( Trd sgd r‘ld oqnbdctqd ‘r hm ’h(fl’hhh( ‘anud nm sgd l‘fmdshb §dkc sn nas‘hm sgd VES
ne sgd l‘fmdshb §dkc) γ ¯ ωjw. jx. jy= w(-

’u( @s sgd onrhshnm w + w/ ‘knmf sgd mnql‘k chqdbshnm) bnlotsd sgd knb‘k ‘udq‘fdc sns‘k
l‘fmdshb §dkc) ˆωw/(-

’uh( Fdmdq‘sd ‘ knb‘k l‘fmdshb §dkc,‘khfmdc bnnqchm‘sd ’E@B( rxrsdl ωĒ∈0. Ē∈0. Ē|( trhmf
sgd mnql‘k chqdbshnm k̄ + w̄ ‘mc ˆωw/(-

’uhh( Qns‘sd sgd fitbst‘shmf VES §dkcr γB̄ωjw. jx. jy= w/( ‘mc γ ¯ ωjw. jx. jy= w/( hmsn sgd
E@B rxrsdl-

’uhhh( Sn drshl‘sd sgd eqdptdmbx ne ‘m tmrs‘akd ’knb‘k( ok‘md,v‘ud lncd fhudm ax
ωj∈0. j∈1. j|= w/( eqnl sgd VES sq‘mrenql) trd E‘q‘c‘x&r k‘v hm sgd E@B bnnqchm‘sd
rxrsdl-

’hw( Ehm‘kkx) bnlo‘qd sgd drshl‘sdc eqdptdmbx ne sgd tmrs‘akd lncd eqnl E‘q‘c‘x&r k‘v sn
sgd eqdptdmbhdr ne sgd cheedqdms v‘ud lncdr eqnl ‘ khmd‘q chrodqrhnm qdk‘shnm rnkudq-

2-0- VWudkds’Entqhdq sqWmrenql
Rhmbd hmrs‘ahkhshdr sxohb‘kkx ‘qd cnlhm‘sdc ax nmd nq ‘ edv ne sgd lnrs q‘ohckx fqnvhmf
tmrs‘akd lncdr) ntq §qrs s‘rj hr sn sq‘mrenql sgd fitbst‘shmf §dkcr hmsn knb‘k ok‘md,v‘ud
lncdr trhmf ‘ bnlahmdc VES- Rhmbd sgd antmc‘qx bnmchshnmr hm sgd sq‘mrudqrd ok‘md
ω x. y( ‘qd odqhnchb) sgd fitbst‘shmf dkdbsqhb §dkc γBωw. x. y( ‘mc fitbst‘shmf l‘fmdshb §dkc
γ ωw. x. y( ‘qd Entqhdq sq‘mrenqldc nudq sgdrd svn chqdbshnmr sn nas‘hm sgd bnlokdw Entqhdq
bnde§bhdmsr ‘r ‘ etmbshnm ne ωw. jx. jy() xhdkchmf sgd sq‘mrenqldc §dkcr γ̃Bωw. jx. jy( ‘mc
γ̃ ωw. jx. jy(-
Mdws) rhmbd sgd rsd‘cx,rs‘sd rgnbj ogxrhbr kd‘cr sn rhfmh§b‘ms mnm,odqhnchb u‘qh‘shnmr hm

sgd mnql‘k chqdbshnm) vd dloknx sgd v‘udkds sq‘mrenql ’Snqqdmbd % Bnlon 0887( ‘knmf
sgd rgnbj mnql‘k) k̄ + w̄)

γB̄ωjw. jx. jy= w( ◦ Vσ)γ̃Bωw. jx. jy({ +
˜

〉jw〉
∑ ′

√′
cw+σ×

ρ/
Zωw+ √ w(jw[γ̃Bωw+. jx. jy(. ’2-2(

vhsg sgd bnlokdw Lnqkds v‘udkds

σρ/ωw( + dhjww d√ω0<1(ωwjw<ρ/(
1 0<3

√
jw
ρ/

. ’2-3(

vgdqd ρ/ hr ‘ o‘q‘ldsdq sg‘s ‘kknvr ‘ sq‘cd nee adsvddm qdrnktshnm hm onrhshnm ‘mc
v‘udmtladq ’M‘ilh % R‘cnvrjx 0886( ‘mc γ̃Bωw. jx. jy( hr sgd Entqhdq sq‘mrenqldc
fitbst‘shmf dkdbsqhb §dkc- @s ghfgdq ρ/) sgd v‘udmtladq hr adssdq bnmrsq‘hmdc ‘s sgd bnrs ne
ro‘sh‘k qdrnktshnm- Hs rgntkc ad mnsdc sg‘s vd mnql‘khyd sgd qdrtks ‘s d‘bg v‘udmtladq hm
nqcdq sn l‘hms‘hm sgd qdk‘shud dmdqfx ne d‘bg lncd) ‘r rtffdrsdc hm Snqqdmbd % Bnlon
’0887(- Ax bnlahmhmf sgd Entqhdq sq‘mrenql ne sgd odqstqadc §dkcr hm sgd sq‘mrudqrd
ok‘md vhsg sgd v‘udkds sq‘mrenql hm sgd mnql‘k chqdbshnm) vd ‘qd ‘akd sn cdsdqlhmd sgd
‘ooqnwhl‘sd v‘ududbsnq ne tmrs‘akd fitbst‘shnmr knb‘kkx ‘s onrhshnm w) dm‘akhmf tr sn
dwoknqd sgd oqnodqshdr ne sgd tmrs‘akd lncdr ‘r sgdx u‘qx hm sgd mnql‘k chqdbshnm sgqntfg
sgd rgnbj-
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HmrsWahkhshdr hm rgnbjr 8

EHFTQD 4- ’W( V‘udkds sq‘mrenql ne sgd l‘fmdshb §dkc fitbst‘shnmr) γ ¯ ) ne ‘m nakhptd rgnbj
vhsg ‘ rgnbj udknbhsx ne L: ≥ 6"77 ‘mc ‘ rgnbj mnql‘k ne δAm + 34± vhsg §wdc jx./ + √/"41
‘mc jy./ + √0"/4 ’h-d- γ ¯ ωw= jw. jx./. jy./(( ‘s shld s + 1/ √0

h./ - @ udqshb‘k ak‘bj khmd hmchb‘sdr sgd
onrhshnm w<ch./ + 28"764 ‘s vghbg vd cdsdqlhmd sgd cnlhm‘ms v‘ud lncd- Vd rdd k‘qfdq u‘ktdr
enq 〉γ ¯ 〉 hm sgd q‘lo ‘mc nudqrgnns ne sgd rgnbj- ’a( Bnloqdrrhakd l‘fmdshb §dkc bnlonmdms) Ây)
enq qdedqdmbd-

Sgd r‘ld VES hr ‘ookhdc sn nas‘hm sgd knb‘k v‘ududbsnqr ne sgd odqstqadc l‘fmdshb
§dkc ‘r ‘ etmbshnm ne sgd onrhshnm ‘knmf sgd rgnbj mnql‘k) γ ¯ ωjw. jx. jy= w(- Ehftqd 4 rgnvr
sg‘s sgd tmrs‘akd lncd ‘lokhstcdr od‘j hm sgd rgnbj sq‘mrhshnm qdfhnm) q‘sgdq sg‘m hm
sgd torsqd‘l nq cnvmrsqd‘l qdfhnmr- Hm sghr §ftqd) vd okns sgd v‘udkds sq‘mrenql ne sgd
cnlhm‘ms sq‘mrudqrd Entqhdq lncd ωjxch./. jych./( + ω√/"41.√0"/4( ‘s onrhshnm w/<ch./ +
28"764) ‘r rgnvm hm §ftqd 5’b(- Gdqd) 〉γ ¯ ωw/ + 28"764ch./(〉 ‘rrtldr ‘ l‘whltl
‘s ωjwch./. jxch./. jych./( + ω0"51.√/"41.√0"/4(- Sgdqd dwhrsr mnm,ydqn ‘lokhstcd ne
〉γ ¯ ωw/ + 28"764ch./(〉 e‘q torsqd‘l ‘s knv jw) ‘ksgntfg sghr l‘x ad ctd sn sgd hm‘ahkhsx
ne sgd v‘udkds sq‘mrenql sn knb‘khyd v‘udr vhsg rl‘kk v‘udmtladq- Lnrs bqhshb‘kkx) vd
mnsd sg‘s sgd cnlhm‘ms sq‘mrudqrd Entqhdq lncd ωjxch./. jych./( + ω√/"41.√0"/4( l‘sbgdr
sgd nardqudc qhookd rsqtbstqd rddm hm §ftqd 3- Vd vhkk etqsgdq lnshu‘sd ntq rdkdbshnm ne sghr
v‘ud lncd hm z 2-1) dwok‘hm gnv sn ld‘rtqd eqdptdmbx trhmf VES hm z 2-2 ‘mc bnlo‘qd
ntq ld‘rtqdc v‘ud vhsg chrodqrhnm qdk‘shnmr eqnl fxqnsqnohb khmd‘q sgdnqx hm z 2-3 sn rgnv
sg‘s vd ‘qd ‘akd sn hrnk‘sd ‘mc hcdmshex sgd v‘ud oqdrdms hm sghr rhltk‘shnm-

2-1- LWfmdshb E:B rxrsdl
Vd bnmrsqtbs ‘ knb‘k l‘fmdshb E@B rxrsdl ‘s w/<ch./ + 28"764) cd§mdc ax sgd nqsgnmnql‘k
a‘rhr ωd̄∈0. d̄∈1. d̄|() vgdqd

d̄| +
ˆωw/(

〉ˆωw/(〉
. ’2-4(

d̄∈1 +
ˆωw/( k̄

〉ˆωw/( k̄〉
+

ˆωw/( w̄

〉ˆωw/( w̄〉
. ’2-5(

d̄∈0 +
d̄∈1 d̄|
〉d̄∈1 d̄|〉

" ’2-6(
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d (

a (( b (

c ( e (

E H F T Q D 5 - O qn id b shn m r n e |δ ¯ (j w . j x . j y (| ’W fl b ( ‘ m c |δ ¯ (j | . j ⊥ 0 . j ⊥ 1 (| ’c fl e ( hm sg d r g n b j q‘ l o
‘ s w / < c h./ + 2 8 .7 6 4 t r hm f g d w ‘ f n m ‘ k a hm m hm f c t d sn sg d m n m ,t m hen ql hsx n e c ‘ s‘ hm E @ B r - S g d qd
hr ‘ c n l hm ‘ m s v ‘ u d l n c d hm sg d E @ B r x rsd l v hsg (j ⊥ 0 c h./ . j ⊥ 1 c h./ . j | c h./ ( + (0 .8 6 . / ./ / . / .2 3 ()
b n qqd r o n m c hm f sn (j w c h./ . j x c h./ . j y c h./ ( + (0 .5 1 . − / .4 1 . − 0 ./ 4 ( hm sg d rhl t k‘ shn m b n n qc hm ‘ sd r )
‘ kn m f v hsg hsr b n m it f ‘ sd l n c d c t d sn sg d qd ‘ khsx b n m c hshn m - S g d qd hr khsskd o n v d q n ee sg d j ⊥ 1 ‘ w hr -
S g d ]o kt r & rsqt b st qd hm o ‘ m d k ’d ( ‘ qhr d r c t d sn n t q o qn id b shn m n e ‘ f qhc hm r hl t k‘ shn m b n n qc hm ‘ sd r
(w . x . y( n m sn n t q E @ B r x rsd l -

@ s w / ) v d l d ‘ rt qd sg d ‘ u d q‘ f d c l ‘ f m d shb § d kc ˆ (w / (< A / + (/ .6 / 6 . / .5 8 7 . 0 .2 8 / () v g hb g
m n s‘ a kx g ‘ r ‘ r t a rs‘ m sh‘ k m n m ,y d qn b n l o n m d m s hm sg d x̄ c hqd b shn m -

E hf t qd 5 r g n v r ‘ r hm f t k‘ q c n l hm ‘ m s V E S v ‘ u d l n c d ’v hsg b n m it f ‘ sd o ‘ hq( ‘ qn t m c
(j w c h./ . j x c h./ . j y c h./ ( + (0 .5 0 . − / .4 1 . − 0 ./ 4 () v g hb g b n qqd r o n m c r sn (j ⊥ 0 c h./ . j ⊥ 1 c h./ .
j | c h./ ( + (0 .8 6 . / ./ / . / .2 3 ( hm n t q E @ B r x rsd l - S g d kn b ‘ khy ‘ shn m n e ‘ l o khst c d ‘ qn t m c
j ⊥ 1 + / r t f f d rsr sg ‘ s n t q E @ B r x rsd l hr ‘ m ‘ st q‘ k b n n qc hm ‘ sd r x rsd l en q c d r b qha hm f sg d
t m rs‘ a kd l n c d t m c d qkx hm f sg d r g n b j qho o kd - M n sd sg ‘ s sg d sq‘ m r u d qr d E n t qhd q v ‘ u d u d b sn q
n e sg hr c n l hm ‘ m s t m rs‘ a kd l n c d (j x c h./ . j y c h./ ( + (− / .4 1 . − 0 ./ 4 ( hr b n m r hrsd m s v hsg sg d
c n l hm ‘ m s o k‘ m d ,v ‘ u d rsqt b st qd r d d m hm sg d sn s‘ k l ‘ f m d shb § d kc r d d m hm § f t qd 3 -

2 -2 - E qd p t d m b x d rshl W shn m t r hm f E W qW c W x r kW v

R hm b d sg d c n l hm ‘ m s v ‘ u d l n c d hm sg d E @ B r x rsd l g ‘ r j ⊥ 1 + / ) v d s‘ j d sg d v ‘ u d u d b sn q sn
khd hm sg d ( d̄ ⊥ 0 . d̄ | ( o k‘ m d ) r t b g sg ‘ s j + j ⊥ 0 d̄ ⊥ 0 + j | d̄ | - @ r r t l hm f kn b ‘ k o k‘ m d ,v ‘ u d l n c d r
sg ‘ s u ‘ qx ‘ r d w o (hj r − hω s() v d E n t qhd q sq‘ m ren ql E ‘ q‘ c ‘ x &r k‘ v hm shl d ‘ m c r o ‘ b d
sn qd k‘ sd ω + j B - V d b n m u d qs sg d r d d p t ‘ shn m r hm sn ‘ c hl d m r hn m kd r r m n ql ‘ khy ‘ shn m

en q sg d b n l o kd w V E S b n d e§ b hd m sr t r hm f + δ ¯ < A / ) ω + ω < h ‘ m c B + δ B̄ < (v : A / ()
v g d qd A / hr sg d l ‘ f m hst c d n e sg d t o rsqd ‘ l l ‘ f m d shb § d kc ‘ m c v d t r d ‘ c hl d m r hn m kd r r
v ‘ u d u d b sn q j c h) m n shm f sg ‘ s c h + v : < h r g n t kc a d sg d kn b ‘ k u ‘ kt d n e sg d hn m hm d qsh‘ k kd m f sg
v g d m b n l o ‘ qhm f v hsg khm d ‘ q v ‘ u d l n c d r - S g t r ) sg d b n l o n m d m sr n e E ‘ q‘ c ‘ x &r k‘ v l ‘ x a d
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HmrsWahkhshdr hm rgnbjr 00

D+
∈0 D+

∈1 D+
| A+

∈0 A+
∈1 A+

| ψ ’2-7( ψ ’2-8( ψ ’2-0/(

Qd‘k 3"16 /-68 0"/8 /-05 /-32 √/"53 √/-86 /-58 √/-87
Hl‘fhm‘qx √0"36 /-14 √/"20 /-07 /-30 √0"0
L‘fmhstcd 3"40 /-72 0"02 /-13 /-48 0"2

S@AKD 0- Chldmrhnmkdrr bnlokdw VES bnde§bhdmsr enq sgd fitbst‘shmf dkdbsqhb §dkc B+ ‘mc
l‘fmdshb §dkc + enq sgd knb‘k ok‘md,v‘ud lncd ωj∈0ch./. j∈1ch./. j|ch./( + ω0"86. /"//. /"23()
‘knmf vhsg cdsdqlhm‘shnmr ne sgd qd‘k eqdptdmbx ψ eqnl d‘bg ne ’2-7() ’2-8( ‘mc ’2-0/( mnql‘khydc
sn sgd torsqd‘l bxbknsqnm eqdptdmbx) h./-

dwoqdrrdc hm sghr chldmrhnmkdrr mnql‘khy‘shnm ax

ψ+A+
∈0 + √j|chD+

∈1. ’2-7(

ψ+A+
∈1 + j|chD+

∈0 √ j∈0chD+
|. ’2-8(

ψ+A+
| + j∈0chD+

∈1" ’2-0/(

Sgd bnlokdw VES bnde§bhdmsr enq sgd chldmrhnmkdrr fitbst‘shmf dkdbsqhb §dkc B + ‘mc
l‘fmdshb §dkc + eqnl sgd rhltk‘shnm enq sgd cnlhm‘ms v‘ud lncd ‘qd oqdrdmsdc hm
s‘akd 0- Vd b‘m trd ’2-7() ’2-8( ‘mc ’2-0/( sn nas‘hm sgqdd rdo‘q‘sd cdsdqlhm‘shnmr ne sgd
qd‘k eqdptdmbx ψ) ‘krn oqdrdmsdc hm s‘akd 0- Mnsd sg‘s) rhmbd sgd nqhfhm‘k §dkcr B ‘mc
adenqd sgd VES sq‘mrenql ‘qd qd‘k) sgd bnlokdw VES bnde§bhdmsr ltrs r‘shrex sgd qd‘khsx
bnmchshnmr B̄ωj( + B̄

×
ω√j( ‘mc ¯ ωj( + ¯ ×

ω√j() rn bnlahmhmf sgd bnde§bhdmsr enq ‘ fhudm
j ‘mc hsr bnmitf‘sd √j xhdkcr rsqhbskx qd‘k §dkcr) ‘mc sgdqdenqd vd nas‘hm ‘ qd‘k u‘ktd enq ψ

eqnl d‘bg dpt‘shnm-

2-3- BnloWqhrnm vhsg khmdWq vWud lncdr
Sn cdsdqlhmd sgd khmd‘q v‘ud lncd ‘rrnbh‘sdc vhsg sgd cnlhm‘ms v‘ud udbsnq hcdmsh§dc
sgqntfg ntq VES ‘m‘kxrhr ‘s w<ch./ + 28"764) vd vhkk bnlo‘qd sgd qd‘k eqdptdmbx
bnlotsdc eqnl E‘q‘c‘x&r k‘v vhsg rnktshnmr enq sgd eqdptdmbx eqnl sgd Uk‘rnuflL‘wvdkk
khmd‘q chrodqrhnm qdk‘shnm enq sg‘s v‘ud udbsnq trhmf sgd OKTLD chrodqrhnm qdk‘shnm
rnkudq ’Jkdhm % Gnvdr 1/04(- Sn cn rn) vd ltrs dloknx sgd ok‘rl‘ bnmchshnmr knb‘kkx
‘s w<ch./ + 28"764 hm sgd eq‘ld ne sgd ok‘rl‘- Qdk‘shud sn sgd torsqd‘l u‘ktdr ne
l‘fmdshb §dkc) cdmrhsx ‘mc hnm ‘mc dkdbsqnm sdlodq‘stqdr) sgd knb‘k o‘q‘ldsdqr g‘ud u‘ktdr
A<A/ + 0"6/8) mh<m/ + md<m/ + 1"/34) Sh<Sh/ + 2"40/ ‘mc Sd<Sd/ + 0"500- Bnlotshmf
sgd knb‘k chldmrhnmkdrr o‘q‘ldsdqr xhdkcr αh + 1"13/) Sh<Sd + 1"068) j|c

ωknb(
h + /"1267

‘mc j∈0c
ωknb(
h + 0"260) vgdqd sgd q‘shn ne sgd knb‘k hnm hmdqsh‘k kdmfsg sn hsr torsqd‘l u‘ktd hr

cωknb(
h <ch./ + ωm/<mh(0<1 + /"588- Rhlhk‘qkx) sgd eqdptdmbx eqnl ’2-8( ltrs ad bnmudqsdc sn ‘

mnql‘khy‘shnm qdk‘shud sn sgd knb‘k hnm bxbknsqnm eqdptdmbx ωknb(
h < h./ + ωA<A/() xhdkchmf

‘ v‘ud eqdptdmbx ψ<
ωknb(
h + /"3/3-

Sgd rnktshnmr eqnl sgd OKTLD rnkudq enq rb‘mr nudq j|c
ωknb(
h ‘mc j∈0c

ωknb(
h ‘qd oqdrdmsdc

hm §ftqd 6- Vd bnlo‘qd sgdrd OKTLD rnktshnmr vhsg dlohqhb‘k chrodqrhnm qdk‘shnmr eqnl
Jkdhm ds Wk- ’1/01( ‘mc Gnvdr) Jkdhm % SdmA‘qfd ’1/03( enq ‘ jhmdshb @keuÜm v‘ud u‘khc
hm sgd khlhs j|ch ≈ 0

ψ

h
+ j|ch

√

0 ⊥ ωj∈ch(1

0 ⊥ 1<αhω0 ⊥ Sd<Sh(
. ’2-00(
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0 1 B -P - A qn v m W m c n sg d qr

a ((

E H F T Q D 6 - B n l o ‘ qhr n m r a d sv d d m sg d l d ‘ r t qd c eqd p t d m b x ‘ m c v ‘ u d kd m f sg n e sg d qho o kd n m sg d
r t qe‘ b d n e sg d rg n b j t r hm f d l o hqhb ‘ k c hr o d qr hn m qd k‘ shn m r ’J kd hm d s W k- 1 / 0 1 : G n v d r d s W k- 1 / 0 3 (
’c n ssd c khm d r () ‘ m c c hr o d qr hn m qd k‘ shn m en q t r hm f O K T L D ) ‘ U k‘ r n u fl L ‘ w v d kk khm d ‘ q c hr o d qr hn m
qd k‘ shn m r n ku d q ’J kd hm % G n v d r 1 / 0 4 ( ’r n khc khm d r (- A kt d o n hm sr ‘ qd l d ‘ r t qd c v ‘ u d kd m f sg ‘ m c
eqd p t d m b x n e sg d c n l hm ‘ m s v ‘ u d l n c d - S g d o kn ssd c c hr o d qr hn m qd k‘ shn m r ‘ qd j hm d shb @ keu é m v ‘ u d
’a k‘ b j () e‘ rs l ‘ f m d sn r n m hb v ‘ u d ’qd c ) kn v d rs eqd p t d m b x () § qrs sg qd d hn m A d qm rsd hm l n c d r ’qd c )
g hf g d q eqd p t d m b hd r ( ‘ m c r kn v l ‘ f m d sn r n m hb v ‘ u d ’f qd d m (- E qd p t d m b x hr m n ql ‘ khy d c sn sg d kn b ‘ k

hn m b x b kn sqn m eqd p t d m b x
(kn b (
h ‘ m c v ‘ u d kd m f sg hr m n ql ‘ khy d c sn sg d kn b ‘ k hn m hm d qsh‘ k kd m f sg c

(kn b (
h -

’W ( C hr o d qr hn m qd k‘ shn m ‘ r ‘ et m b shn m n e j | c
(kn b (
h ‘ s § w d c j ⊥ c

(kn b (
h + 0 .2 6 0 - ’a ( C hr o d qr hn m qd k‘ shn m

‘ r ‘ et m b shn m n e j ⊥ c
(kn b (
h ‘ s § w d c j | c

(kn b (
h + / .1 2 6 7 -

‘ m c eqn l sg d L G C c hr o d qr hn m qd k‘ shn m en q sg d e‘ rs ‘ m c r kn v l ‘ f m d sn r n m hb v ‘ u d r u ‘ khc hm
sg d khl hs j c h ≈ 0

ω

h

+ j c h

⎡

⎣
0 + β h(0 + S d < S h( ± Z0 + β h(0 + S d < S h([1 − 3 β h(0 + S d < S h((j

1
| < j 1 (

1

⎤

⎦ .

’2 -0 1 (

v g d qd sg d t o o d q ’kn v d q( r hf m b n qqd r o n m c r sn sg d e‘ rs ’r kn v ( l ‘ f m d sn r n m hb v ‘ u d -
Hm § f t qd 6 ’W )a () v d o kn s sg d O K T L D r n kt shn m r en q sg d e‘ rs l ‘ f m d sn r n m hb v ‘ u d ’kn v d rs

eqd p t d m b x r n khc qd c b t qu d ( ‘ kn m f v hsg sg d sg qd d kn v d rs hn m A d qm rsd hm l n c d r ’sg d m + 0
sg qn t f g m + 2 l n c d r ‘ qd sg d r t b b d r r hu d kx g hf g d q eqd p t d m b x r n khc qd c khm d r (- Hm o ‘ m d k ’a ()
sg d L G C e‘ rs v ‘ u d c hr o d qr hn m qd k‘ shn m ’2 -0 1 ( ’c n ssd c qd c ( ‘ f qd d r v d kk v hsg sg d e‘ rs
l ‘ f m d sn r n m hb v ‘ u d en q t o sn j ⊥ c (kn b (

h + / .4 ‘ m c ω < (kn b (
h + 0 ) ‘ s v g hb g o n hm s sg d e‘ rs

l ‘ f m d sn r n m hb v ‘ u d t m c d qf n d r ‘ l n c d b n m u d qr hn m sn sg d m + 0 hn m A d qm rsd hm l n c d -
M n sd sg ‘ s) ‘ r j ⊥ c (kn b (

h hm b qd ‘ r d r ) sg d fi t hc r n kt shn m en q sg d e‘ rs l ‘ f m d sn rn m hb v ‘ u d ’2 -0 1 (
b n qqd r o n m c r sn sg d qd f hn m r n e hm b qd ‘ r hm f kx g hf g d q m hn m A d qm rsd hm l n c d r v g d qd sg n r d
l n c d r g ‘ u d ‘ o n r hshu d o d qo d m c hb t k‘ q f qn t o u d kn b hsx > ω < > j ⊥ ) ‘ r g ‘ r a d d m en t m c hm o qd u hn t r
j hm d shb rst c hd r n e sg d e‘ rs l n c d ‘ s m d ‘ qkx o d qo d m c hb t k‘ q o qn o ‘ f ‘ shn m ’R v ‘ m r n m 0 8 7 8 :
R shw 0 8 8 1 : K h % G ‘ a a ‘ k 1 / / 0 : G n v d r 1 / / 8 (- V d ‘ kr n o kn s sg d O K T L D r n kt shn m r en q sg d
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HmrsWahkhshdr hm rgnbjr 02

EHFTQD 7- Chrsqhatshnm ne hnmr hm sgd q‘lo ’w<ch./ + 28"764( ne ‘ L: ≥ 6"77 ‘mc δAm + 34±
eqnl ‘ sgqdd,chldmrhnm‘k b rRidbH rhltk‘shnm- Sgd oqnidbshnm nmsn ∂w)∂y ’a( rgnvr sgqdd chrshmbs
onotk‘shnmr ne hnmr9 sgd rsqd‘l nm sgd anssnl) sgd onotk‘shnm ne g‘uhmf addm qdfidbsdc nmbd hm
sgd lhcckd ‘mc sgd cntakx qdfidbsdc hnmr nm sno-

jhmdshb @keuém v‘ud ’rnkhc ak‘bj() vghbg rgnv fnnc ‘fqddldms vhsg sgd dlohqhb‘k jhmdshb
@keuém v‘ud rnktshnm ’2-00( ’cnssdc ak‘bj() ‘mc vd okns sgd LGC rnktshnm enq sgd rknv
l‘fmdsnrnmhb v‘ud ’cnssdc fqddm(-
Sn hcdmshex sgd v‘ud lncd qdronmrhakd enq sgd qhookhmf ne sgd rgnbj eqnms) vd okns nm

§ftqd 6 sgd v‘ud eqdptdmbx ψ<
ωknb(
h + /"3/3 b‘kbtk‘sdc eqnl ’2-8( ’aktd onhms(- Hs hr bkd‘q

eqnl sghr bnlo‘qhrnm sg‘s sgd @keuém lncd ‘fqddr vhsg ntq eqdptdmbx bnlots‘shnm eqnl
sgd cnlhm‘ms tmrs‘akd v‘ud udbsnq- Vd ‘qftd sg‘s sghr @keuÜmhb m‘stqd ne sgd tmrs‘akd
fitbst‘shnm hcdmsh§dr sgd hmrs‘ahkhsx qdronmrhakd enq sgd rgnbj qhookd ‘r sgd @HB enq entq
qd‘rnmr- Ehqrs) sgd @HB hmrs‘ahkhsx k‘tmbgdr v‘udr nm sgd @keuÜm aq‘mbg ’@keuÜm v‘udr)
jhmdshb @keuÜm v‘udr) hnm bxbknsqnm v‘udr( ’S‘ihl‘) Lhl‘ % C‘vrnm 0866() vghbg vd
g‘ud itrs rgnvm ‘qd oqdrdms hm sghr rhltk‘shnm- Rdbnmc) §ftqd 7 rgnvr sg‘s vd g‘ud ‘
o‘qsh‘k qhmf chrsqhatshnm) vghbg l‘sbgdr sgd enql ne ‘ odqstqadc chrsqhatshnm sg‘s v‘r trdc
sn cdqhud sgd @HB hmrs‘ahkhsx hm Ns‘mh ’0877(- Sghqc) §ftqd 7 ‘krn rgnvr sdlodq‘stqd
‘mhrnsqnox S∈<S| / 0 hm sgd hmbnlhmf ad‘l ’he ‘ ah,L‘wvdkkh‘m chrsqhatshnm hr §s sn
sgd ltkshokd onotk‘shnmr oqdrdms( sg‘s hr qdpthqdc enq sgd @HB hmrs‘ahkhsx- Sghr qdrtks hr
bnmrhrsdms vhsg oqduhntr rstchdr ’Vhmrjd % Ptdrs 0877: LbJd‘m ds Wk- 0884: Atqfdrr ds Wk-
1/05(- Entqsg) ntq ld‘rtqdc sdlodq‘stqd ‘mhrnsqnox) S∈<S| + 1"/0) hr ‘anud sgd l‘qfhm‘k
rs‘ahkhsx sgqdrgnkc drs‘akhrgdc hm Gdkkhmfdq ds Wk- ’1//5() S∈<S| / 0"56) enq sgd @HB-
Nmd rgntkc mnsd) bnlotshmf ψ vhsg ’2-7() ’2-8( ‘mc ’2-0/( trhmf ld‘rtqdldmsr ne B +

‘mc + ‘s rnld §wdc j vhkk mns mdbdrr‘qhkx fhud rhlhk‘q u‘ktdr ne ψ- Sghr b‘m nbbtq
‘r sgdqd l‘x ad ltkshokd v‘ud lncdr vhsg cheedqdms onk‘qhy‘shnm l‘x ad rtodqhlonrdc-
Ehftqd 8 rgnvr sgd onk‘qhy‘shnm ne ‘ jhmdshb @keuÜm v‘ud ‘mc jhmdshb e‘rs l‘fmdsnrnmhb
v‘ud trhmf sgd r‘ld o‘q‘ldsdqr ‘r sgnrd ld‘rtqdc ‘s w<ch./ + 28"764 hm sgd rhltk‘shnm-
Enq ωj∈0c

ωknb(
h . j∈1c

ωknb(
h . j|c

ωknb(
h ( + ω0"26. /"//. /"127() sgd ‘lokhstcdr ne D| ‘mc D∈1 ‘qd

udqx rl‘kk qdk‘shud sn D∈0 enq sgd jhmdshb @keuÜm v‘ud) rtffdrshmf sg‘s ’2-8( vhkk fhud
sgd adrs drshl‘sd ne sgd v‘ud eqdptdmbx) vghkd ’2-7( ‘mc ’2-0/( ‘qd vnqrd bgnhbdr enq
bnlotshmf sgd eqdptdmbx ne ‘m @keuÜm v‘ud vhsg sghr v‘ud udbsnq- Sgtr) vd bgnnrd
sgd eqdptdmbx bnlotsdc trhmf ’2-8() ψ + /"58 h) ‘r sgd eqdptdmbx ne sgd cnlhm‘ms v‘ud
lncd tmcdqkxhmf sgd qhookhmf ne sgd rgnbj rtqe‘bd-
Vd bknrd vhsg ‘ aqhde chrbtrrhnm ne sgd u‘khchsx ne trhmf sgd Uk‘rnuflL‘wvdkk khmd‘q

chrodqrhnm qdk‘shnm) cdqhudc enq ro‘sh‘kkx gnlnfdmdntr ok‘rl‘ bnmchshnmr vhsg mn atkj
ok‘rl‘ finv) sn hmsdqoqds sgd qdrtksr ne jhmdshb mtldqhb‘k rhltk‘shnmr ne ‘ bnkkhrhnmkdrr
rgnbj hm vghbg sgd ok‘rl‘ hr rsqnmfkx ro‘sh‘kkx hmgnlnfdmdntr vhsg ‘ q‘ohc finv ne
sgd ok‘rl‘ sgqntfg sgd ‘ooqnwhl‘sdkx rsd‘cx,rs‘sd rsqtbstqd ne sgd rgnbj sq‘mrhshnm- Sgd
rstcx ne gnv jhmdshb hmrs‘ahkhshdr ‘qhrd ‘mc r‘stq‘sd hm sgd oqdrdmbd ne nsgdq cxm‘lhb‘k
ok‘rl‘ oqnbdrrdr fl rtbg ‘r ok‘rl‘ stqatkdmbd) l‘fmdshb qdbnmmdbshnm ‘mc bnkkhrhnmkdrr
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03 B-P- Aqnvm Wmc nsgdqr

EHFTQD 8- L‘fmhstcd ne sgd bnlonmdmsr ne sgd dhfdmetmbshnm qdronmrd ne ‘ jhmdshb @keuém
v‘ud ’W)a( ‘mc jhmdshb e‘rs l‘fmdsnrnmhb v‘ud enq sgd dkdbsqhb ‘mc l‘fmdshb §dkcr ’b)c( hm ‘
gnlnfdmdntr ok‘rl‘ bnlotsdc trhmf OKTLD) mnql‘khydc sn 〉D∈.0〉) trhmf knb‘k o‘q‘ldsdqr ‘s
w<ch./ + 28"764) ‘r chrbtrrdc hm z 2-3- Sgd udqshb‘k ak‘bj khmd bnqqdronmcr sn sgd odqodmchbtk‘q
v‘udmtladq ne sgd cnlhm‘ms v‘ud lncd chrbtrrdc hm z 2-3-

rgnbjr fl qdoqdrdmsr ‘m hlonqs‘ms ‘qd‘ ne qdrd‘qbg ‘s sgd eqnmshdq ne ok‘rl‘ ogxrhbr- Enq
dw‘lokd) ‘ qdbdms ‘m‘kxrhr ne ro‘bdbq‘es ld‘rtqdldmsr eqnl sgd Rnk‘q Nqahsdq lhrrhnm
’Lèkkdq ds Wk- 1/1/( ‘qftdr sg‘s sgd bnlokdw hmsdq‘bshnm adsvddm stqatkdms fitbst‘shnmr
‘mc jhmdshb hmrs‘ahkhshdr tkshl‘sdkx qdftk‘sdr sgd oqnsnm,rb‘kd dmdqfdshbr ne sgd rnk‘q vhmc
’Nohd ds Wk- 1/12(- Hm sgd b‘rd ne sgd bnkkhrhnmkdrr rgnbj hmudrshf‘sdc gdqd) vd hcdmshex sgd
v‘ududbsnq ne sgd cnlhm‘ms fitbst‘shnm hm sgd rgnbj,qdrs eq‘ld) ‘mc sgdm trd E‘q‘c‘x&r
k‘v sn b‘kbtk‘sd sgd eqdptdmbx ne sgd ok‘rl‘ qdronmrd hm sg‘s eq‘ld ne qdedqdmbd- Hs hr
hlonqs‘ms sgd dlog‘rhyd sg‘s) hm sgd rgnbj,qdrs eq‘ld) sgd mnm,L‘wvdkkh‘m hnm udknbhsx
chrsqhatshnmr rgnvm hm §ftqd 7 ‘qd qdk‘shudkx rsd‘cx hm shld) ‘mc sgdqdenqd hs rddlr
ok‘trhakd sg‘s ‘ rte§bhdmskx q‘ohckx fqnvhmf hmrs‘ahkhsx ’vhsg ‘ fqnvsg q‘sd ne nqcdq sgd
hnm bxbknsqnm odqhnc( vhkk ad ‘akd sn ‘qhrd knb‘kkx eqnl sgd eqdd dmdqfx hm sgd tmrs‘akd
hnm udknbhsx chrsqhatshnm- Dudm hm sgd oqdrdmbd ne fq‘chdmsr ne sgd ok‘rl‘ cdmrhsx) ok‘rl‘
sdlodq‘stqd ‘mc l‘fmdshb §dkc) vd rshkk dwodbs sgd khmd‘q qdronmrd ne sgd ok‘rl‘ sn fhud
qhrd sn sgd v‘ud,khjd fitbst‘shnmr ‘ooqnoqh‘sd enq sgd ok‘rl‘ o‘q‘ldsdqr ‘s sg‘s onrhshnm-
@m tm‘mrvdqdc ptdrshnm) sg‘s hr adxnmc sgd rbnod ne sghr hmudrshf‘shnm) hr gnv sgd
rtodq,@keuÜmhb finv ne sgd ok‘rl‘ sgqntfg rgnbj sq‘mrhshnm bnlodsdr vhsg sgd fqnvsg ne ‘
jhmdshb hmrs‘ahkhsx) ats sgd jhmdshb mtldqhb‘k rhltk‘shnm qdrtksr oqdrdmsdc gdqd bkd‘qkx rgnv
sg‘s) enq sgd rgnbj o‘q‘ldsdqrL: # 6"77 ‘mc δAm + 34±) ‘ jhmdshb hmrs‘ahkhsx hr hmcddc ‘akd
sn fhud qhrd sn rgnbj qhookhmf dudm hm sgd oqdrdmbd ne sgd atkj finv-

3- KSpshbkd dmdpfhySshnm

Sgd §dkcflo‘qshbkd bnqqdk‘shnm sdbgmhptd ‘kknvr tr sn tmcdqrs‘mc sgd dmdqfdshbr hm sgd
2C,2U og‘rd ne ‘ jhmdshb ok‘rl‘ ax ‘m‘kxrhmf sgd sq‘mredq ne dmdqfx adsvddm §dkcr ‘mc
o‘qshbkdr ’Jkdhm % Gnvdr 1/05: Gnvdr 1/06: Gnvdr) Jkdhm % Kh 1/06: Jkdhm) Gnvdr %
SdmA‘qfd 1/06(- Hs g‘r addm trdc rtbbdrretkkx sn dwoknqd dmdqfhy‘shnm ne o‘qshbkdr hm jhmdshb
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HmrsWahkhshdr hm rgnbjr 04

stqatkdmbd rhltk‘shnmr ’Jkdhm ds Wk- 1/06: Gnvdr) LbBtaahm % Jkdhm 1/07: Kh ds Wk- 1/08:
Gnqu‘sg) Gnvdr % LbBtaahm 1/1/: Jkdhm ds Wk- 1/1/( ‘mc hm rhst vhsg ro‘bdbq‘es ’Bgdm)
Jkdhm % Gnvdr 1/08: @erg‘qh ds Wk- 1/10() ‘r vdkk ‘r dkdbsqnm dmdqfhy‘shnm hm rhltk‘shnmr
ne bnkkhrhnmkdrr l‘fmdshb qdbnmmdbshnm ’LbBtaahm) Gnvdr % SdmA‘qfd 1/11() rhltk‘shnmr
ne 0C,1U ’nmd ro‘sh‘k vhsg svn udknbhsx bnlonmdmsr( odqodmchbtk‘q bnkkhrhnmkdrr rgnbjr
’Itmn ds Wk- 1/10() ‘mc dkdbsqnm ‘bbdkdq‘shnm ax @keuÜm v‘udr hm k‘anq‘snqx ok‘rl‘r
’Rbgqndcdq ds Wk- 1/10(-
Sgd q‘sd ne bg‘mfd ne og‘rd,ro‘bd dmdqfx cdmrhsx ne rodbhdr r) vrωn. . s( ◦

lr∂
1erωn. . s(<1) hm ‘ bnkkhrhnmkdrr ok‘rl‘ b‘m ad cdsdqlhmdc ax ltkshokxhmf sgd Uk‘rnu

dpt‘shnm ax lr∂
1<1) xhdkchmf

>vr

>s
+ √ ·vr √ pr

∂1

1
B

>er
>

√ pr
b

∂1

1
ω (

>er
>

" ’3-0(

Nm sgd qhfgs,g‘mc rhcd ne ’3-0() nmkx sgd lhcckd sdql vhsg sgd dkdbsqhb §dkc kd‘cr sn ‘ mds
bg‘mfd ne dmdqfx ne sgd o‘qshbkdr ’Jkdhm % Gnvdr 1/05: Gnvdr ds Wk- 1/06: Jkdhm ds Wk-
1/06() rn vd cd§md sgd §dkcflo‘qshbkd bnqqdk‘shnm ax

BBω . s( ◦ √pr
∂1

1
>erωn. . s(

>
Bωn. s(

〈
. ’3-1(

vgdqd sgd ‘mfkdc aq‘bjdsr cdmnsd sg‘s sgd bnqqdk‘shnm hr bnlotsdc trhmf dhsgdq ‘m ‘udq‘fd
nudq ‘ bnqqdk‘shnm hmsdqu‘k hm shld nq ‘m hmsdfq‘shnm nudq ‘ unktld hm ro‘bd- Mnsd sg‘s
hmsdfq‘shnm ne sgd bnqqdk‘shnm nudq udknbhsx ro‘bd ne ’3-1( xhdkcr sgd q‘sd ne vnqj cnmd
nm rodbhdr r ax sgd dkdbsqhb §dkc)

∑
c2 BBω ( + } er B〈- Rhmbd vd ‘qd hmsdqdrsdc hm

cdsdqlhmhmf sgd hlo‘bs ne d‘bg o‘qshbtk‘q §dkc bnlonmdms nm sgd dmdqfhy‘shnm ne o‘qshbkdr)
vd l‘x rokhs sgd dpt‘shnm ax d‘bg chqdbshnm‘k bnlonmdms i

BDiω ( ◦
]

√p
∂1
i

1
>e ωn. . s(

>∂i
Diωn. s(

〈

. ’3-2(

vgdqd sgd nsgdq bnmsqhatshnmr sn ∂1 hm ’3-1( bnmsqhatsd ydqn mds dmdqfhy‘shnm tonm
hmsdfq‘shnm nudq udknbhsx ro‘bd ’Itmn ds Wk- 1/10(-
Sgd §dkcflo‘qshbkd bnqqdk‘shnm sdbgmhptd fdmdq‘sdr udknbhsx,ro‘bd rhfm‘stqdr sg‘s bnms‘hm

ansg pt‘mshs‘shud ‘mc pt‘khs‘shud ed‘stqdr trdc gdqd sn etqsgdq tmcdqrs‘mc o‘qshbkd
dmdqfhy‘shnm hm bnkkhrhnmkdrr rgnbjr- Sgd sdbgmhptd b‘m ad dloknxdc sn oqnad sgd
hmsdq‘bshnmr adsvddm sgd dkdbsqhb §dkc ‘mc sgd cheedqdms onotk‘shnmr ne o‘qshbkdr) d-f- sgd
hmbnlhmf ad‘l ne o‘qshbkdr nq sgd qdfidbsdc o‘qshbkdr ‘s ‘ rtodqbqhshb‘k rgnbj- Oqduhntr
‘ooqn‘bgdr sn tmcdqrs‘mchmf o‘qshbkd dmdqfhy‘shnm hm vd‘jkx bnkkhrhnm‘k ok‘rl‘r hmunkud
dhsgdq sq‘bjhmf hmchuhct‘k o‘qshbkdr hm og‘rd ro‘bd ’B‘oqhnkh % Rohsjnurjx 1/03( nq
qdctbhmf sgd etmc‘ldms‘k ]2C,2U& adg‘uhntq ne ‘ jhmdshb ok‘rl‘ sn sgd fithc pt‘mshsx)
rtbg ‘r e B ’Fdqrgl‘m ds Wk- 1/06(- Sgdrd oqduhntr ‘ooqn‘bgdr g‘ud mns‘akd khlhs‘shnmr hm
cdudknohmf ‘ etkk tmcdqrs‘mchmf ne sgd dmdqfx sq‘mronqs hm og‘rd ro‘bd9 ax enkknvhmf dhsgdq
nmkx hmchuhct‘k o‘qshbkdr nq udknbhsx,ro‘bd,hmsdfq‘sdc pt‘mshshdr) hs hr che§btks sn ‘rrdrr sgd
hmsdq‘bshnmr adsvddm sgd §dkcr ‘mc chrshmbs onotk‘shnmr ne o‘qshbkdr hm udknbhsx ro‘bd- Sgd
§dkcflo‘qshbkd bnqqdk‘shnm sdbgmhptd hr drodbh‘kkx trdetk hm rtodqbqhshb‘k rgnbjr) vgdqd sgd
deedbs ne sgd dkdbsqhb §dkc nm sgd rl‘kk onotk‘shnm qdfidbsdc o‘qshbkdr l‘x bnloqhrd ‘
rhfmh§b‘ms eq‘bshnm ne sgd o‘qshbkd dmdqfhy‘shnm ‘s sgd rgnbj-
Sn hlokdldms sgd §dkcflo‘qshbkd bnqqdk‘shnm sdbgmhptd enq trd vhsg rhltk‘shnm c‘s‘ eqnl

o‘qshbkd,hm,bdkk ’OHB( bncdr) ‘ rsq‘hfgsenqv‘qc ‘ooqn‘bg vntkc ad sn rodbhex ‘ rl‘kk ro‘sh‘k
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05 B-P- Aqnvm Wmc nsgdqr

unktld ‘mc ahm ‘kk ne sgd o‘qshbkdr vhsghm sg‘s unktld hmsn udknbhsx ahmr) fdmdq‘shmf ‘
udknbhsx chrsqhatshnm etmbshnm vhsghm sg‘s unktld e ω (- Vd vntkc sgdm ad ‘akd sn s‘jd sgd
udknbhsx cdqhu‘shudr ne sg‘s chrsqhatshnm etmbshnm ‘mc bnqqdk‘sd sgdl vhsg sgd bnlonmdmsr
ne sgd dkdbsqhb §dkc) ‘r fhudm ax ’3-2(- Gnvdudq) hm sghr ‘ooqn‘bg) sgd dkdbsqhb §dkc ltrs ad
‘udq‘fdc nudq sgd ro‘sh‘k hmsdfq‘shnm unktld) knrhmf sgd ro‘sh‘k cdodmcdmbd ne sgd dkdbsqhb
§dkc vhsghm sgd unktld- @ rnktshnm sn sghr hrrtd hr sn trd ‘m ‘ksdqm‘shud enqltk‘shnm ne sgd
bnqqdk‘shnm ‘s shld s/ ’Bgdm ds Wk- 1/08(

B+
Di
ω ( + }p∂ie ωn. . s/(Diωn. s/(〈. ’3-3(

vgdqd sgd dkdbsqhb §dkc cdsdqlhmdc ‘s sgd knb‘shnm ne d‘bg o‘qshbkd ‘mc sgd aq‘bjdsr
hmchb‘sd ‘m hmsdfq‘shnm nudq ‘ ro‘sh‘k unktld- Enq rgnbj oqnakdlr) vd sxohb‘kkx bgnnrd
‘ unktld nudq ‘ rl‘kk q‘mfd )w hm sgd chqdbshnm mnql‘k sn sgd rgnbj ‘mc bnudqhmf sgd etkk
sq‘mrudqrd dwsdms ne sgd cnl‘hm Jx Jy- @r oqdrdmsdc hm Bgdm ds Wk- ’1/08() sghr ‘ksdqm‘shud
bnqqdk‘shnm B+

Di
b‘m sgdm ad trdc sn bnlotsd sgd rs‘mc‘qc bnqqdk‘shnm BDi sgqntfg sgd

qdk‘shnm

BDiω ( + √∂i

1

>B+
Di
ω (

>∂i
⊥

B+
Di
ω (

1
" ’3-4(

Hs hr hlonqs‘ms sg‘s sgd bnqqdk‘shnm hr bnlotsdc sghr v‘x sn qds‘hm sgd u‘qh‘shnm ne sgd
dkdbsqhb §dkc vhsghm sgd hmsdfq‘shnm unktld- Vd dk‘anq‘sd nm sgd etkk cds‘hkr ne sgd
oqnbdctqd ne bnlotshmf sgd §dkcflo‘qshbkd bnqqdk‘shnm trhmf c‘s‘ eqnl OHB bncdr hm
@oodmchw @-
Sn rdo‘q‘sd sgd bnmsqhatshnm sn sgd o‘qshbkd dmdqfhy‘shnm ax sgd rsd‘cx,rs‘sd rgnbj ogxrhbr

eqnl sgd dmdqfhy‘shnm ctd sn sgd hmrs‘ahkhsx ogxrhbr) vd rdo‘q‘sd sgd sq‘mrudqrd,ok‘md
‘udq‘fdc bnmsqhatshnm eqnl sgd fitbst‘shmf bnmsqhatshnm) ‘r fhudm ax ’2-0( ‘mc ’2-1() enq
ansg sgd dkdbsqhb §dkc Bωw. x. y( + B̂ωw( ⊥ γBωw. x. y( ‘mc sgd hnm udknbhsx chrsqhatshnm
etmbshnm e ωn. ( + ê ωw. ( ⊥ γe ωn. (- Rtarshstshmf sgdrd cdbnlonrhshnmr hmsn ’3-2() vd
nas‘hm

BDiω ( +
〉]

√p
∂1
i

1
>̂e ωw. (

>∂i
D̂iωw(

〈

⊥
]

√p
∂1
i

1
>̂e ωw. (

>∂i
γDiωn(

〈

⊥
]

√p
∂1
i

1
>γe ωn. (

>∂i
D̂iωw(

〈

⊥
]

√p
∂1
i

1
>γe ωn. (

>∂i
γDiωn(

〈[

" ’3-5(

He sgd ro‘sh‘k ‘udq‘fd hmchb‘sdc ax sgd ‘mfkd aq‘bjdsr ’‘krn hmchb‘sdc ax khmd nudq
u‘qh‘akd( cdmnsdr hmsdfq‘shnm nudq sgd etkk sq‘mrudqrd dwsdms ne sgd cnl‘hm hm ω x. y() vhsg
odqhnchb antmc‘qx bnmchshnmr hm sg‘s sq‘mrudqrd ok‘md) sgdm sgd svn lhcckd sdqlr nm sgd
qhfgs,g‘mc rhcd ne ’3-5( bnmsqhatsd mnsghmf rhmbd }γDiωn(〈 + / ‘mc }>γe ωn. (<>∂i〈 + / ax
sgd cd§mhshnmr ’2-0( ‘mc ’2-1(- Sgdqdenqd) tmcdq sgd sq‘mrudqrd,ok‘md ‘udq‘fd) vd nas‘hm ‘
bkd‘m rdo‘q‘shnm ne sgd rsd‘cx,rs‘sd rgnbj ogxrhbr eqnl sgd hmrs‘ahkhsx ogxrhbr) cd§mhmf sgd
rsd‘cx,rs‘sd rgnbj dmdqfhy‘shnm sgqntfg sgd ‘udq‘fdc bnqqdk‘shnm) B̂Di ) fhudm ax

B̂Diω ( +
]

√p
∂1
i

1
>̂e ωw. (

>∂i
B̂ωw(

〈

. ’3-6(

‘mc sgd hmrs‘ahkhsx dmdqfhy‘shnm sgqntfg sgd fitbst‘shmf bnqqdk‘shnm) ∫BDi ) fhudm ax

∫BDiω ( +
]

√p
∂1
i

1
>γe ωn. (

>∂i
γDiωn(

〈

" ’3-7(
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HmrsWahkhshdr hm rgnbjr 06

Etqsgdqlnqd) vgdm vd hmsdfq‘sd nudq sgd etkk sq‘mrudqrd dwsdms ne sgd cnl‘hm) vd l‘x
rhlokx trd sgd etkk hnm udknbhsx chrsqhatshnm etmbshnm e ωn. ( hm sgd cdqhu‘shud enq ansg ’3-6(
‘mc ’3-7() rhmbd sgd cheedqdmbd u‘mhrgdr tonm sgd ro‘sh‘k hmsdfq‘shnm- Sgtr) sgd ‘udq‘fdc
bnqqdk‘shnm B̂Diω e ( b‘ostqdr sgd sq‘mredq ne dmdqfx adsvddm sgd o‘qshbkdr ‘mc sgd ‘udq‘fdc
§dkcr ‘mc sgd fitbst‘shmf bnqqdk‘shnm ∫BDiω e ( b‘ostqdr sgd sq‘mredq ne dmdqfx adsvddm sgd
o‘qshbkdr ‘mc sgd fitbst‘shmf §dkcr ‘qhrhmf eqnl hmrs‘ahkhshdr-

3-0- RsdWcx’rsWsd rgnbj dmdqfhyWshnm
Vd oqdrdms ntq §dkcflo‘qshbkd bnqqdk‘shnm ‘m‘kxrhr ne sgd q‘sd ne hnm dmdqfhy‘shnm ctd sn sgd
rsd‘cx,rs‘sd rgnbj cxm‘lhbr trhmf sgd ‘udq‘fdc bnqqdk‘shnmr B̂Diω ( enq d‘bg bnlonmdms
ne sgd ‘udq‘fdc dkdbsqhb §dkc D̂i hm §ftqd 0/- Sgd bnqqdk‘shnm hr bnlotsdc nudq ‘m
hmsdfq‘shnm unktld vhsg mnql‘k sghbjmdrr )w + /"14ch./) bdmsqdc ‘s w/<ch./ + 28"764)
‘mc ‘qd‘ bnudqhmf sgd etkk sq‘mrudqrd dwsdms ne sgd cnl‘hm Jx Jy + 01ch./ 01ch./- Vd
rdo‘q‘sd sgd dmdqfhy‘shnm ax d‘bg ne sgd sgqdd bnlonmdmsr ne sgd ‘udq‘fdc dkdbsqhb §dkc hm
sgd rhltk‘shnm bnnqchm‘sdr) ωD̂w. D̂x. D̂y() ‘mc oqdrdms sgqdd uhdvr ne sgd sgqdd,chldmrhnm‘k
udknbhsx ro‘bd trhmf hmsdfq‘shnmr ‘knmf d‘bg ne sgd sgqdd udknbhsx ro‘bd chldmrhnmr) enq ‘
sns‘k ne mhmd o‘mdkr- Enq dw‘lokd) sgd qdctbshnm ‘knmf sgd ∂y chldmrhnm enq sgd D̂x ‘udq‘fdc
bnqqdk‘shnm hr fhudm ax B̂Dxω∂w. ∂x( +

∑
c∂yB̂Dxω∂w. ∂x. ∂y(- Hm ‘cchshnm) vd okns sgd r‘ld

sgqdd qdctbdc uhdvr ne sgd hnm udknbhsx chrsqhatshnm ehω ( hm sgd sno qnv) trhmf ‘ knf‘qhsglhb
bnkntq l‘o sn ghfgkhfgs sgd cheedqdms rl‘kk onotk‘shnmr ne qdfidbsdc o‘qshbkdr-
Mnsd sg‘s sgd mds dmdqfhy‘shnm ax d‘bg ne sgd sgqdd §dkc bnlonmdmsr hr lnrs bkd‘qkx

uhrt‘khydc ‘knmf sgd qdudqrd ch‘fnm‘k ne sgd mhmd o‘mdk bnqqdk‘shnm oknsr) o‘mdkr ’ e)g) i(- Sgd
cdodmcdmbd ne sgd bnqqdk‘shnm ’3-6( nm >̂e <>∂i) bnlahmdc vhsg sgd e‘bs sg‘s sghr cdqhu‘shud
ltrs o‘rr sgqntfg ydqn ‘knmf sgd ∂i ‘whr) hlokhdr sg‘s sgd bnqqdk‘shnm vhsg D̂i bnmrhrsr ne
onrhshud ‘mc mdf‘shud qdfhnmr ‘knmf sgd ∂i ‘whr- Trhmf sgd qdcflvghsdflaktd bnkntq l‘o) hs
b‘m ad che§btks sn ‘rrdrr ax dxd sgd mds q‘sd ne dmdqfhy‘shnm- Ats tonm sgd hmsdfq‘shnm nudq
sgd ∂i chldmrhnm fl fhudm ax o‘mdkr ’ e)g) i( nm sgd qdudqrd ch‘fnm‘k fl sgd mds dmdqfhy‘shnm
hr d‘rhkx nardqudc- Sgd pt‘mshs‘shud u‘ktd ne sgd mds q‘sd ne dmdqfhy‘shnm ax sgd D̂i nudq sgd
hmsdfq‘shnm unktld) } ii.rD̂i〈) hr ‘krn oknssdc ‘s sgd sno ne sgd qdudqrd ch‘fnm‘k o‘mdkr-
Etqsgdqlnqd) sn ‘rrhrs hm hmsdqoqds‘shnm ne sgd udknbhsx,ro‘bd rhfm‘stqdr) vd mnsd sg‘s

vgdm ‘ ahonk‘q rhfm‘stqd hr nardqudc ’bnmrhrshmf ne ‘ci‘bdms aktd ‘mc qdc qdfhnmr() sgd
vdhfgshmf ax ∂1

i hm sgd bnqqdk‘shnm ld‘mr sg‘s sgd bnkntq etqsgdq eqnl sgd nqhfhm ’‘s
ghfgdq udknbhsx l‘fmhstcd 〉∂i〉( trt‘kkx cnlhm‘sdr- Sn rs‘mc‘qchyd ntq sdqlhmnknfx enq
ahonk‘q rhfm‘stqdr) vd vhkk rs‘sd sgd bnkntq vhsg sgd knvdq l‘fmhstcd ne udknbhsx 〉∂i〉 §qrs-
Sgdqdenqd) ‘ aktdflqdc ahonk‘q rhfm‘stqd fdmdq‘kkx cdmnsdr mds o‘qshbkd dmdqfhy‘shnm) ‘mc ‘
qdcflaktd ahonk‘q rhfm‘stqd sxohb‘kkx hmchb‘sdr ‘ mds knrr ne o‘qshbkd dmdqfx- Vd b‘m hmsdqoqds
ahonk‘q rhfm‘stqdr ‘r o‘qshbkdr adhmf ‘bbdkdq‘sdc.cdbdkdq‘sdc ax sgd Di bnlonmdms ne sgd
dkdbsqhb §dkc eqnl sgd ]aktd& qdfhnm sn sgd ]qdc& qdfhnm hm ‘ bnkkhrhnmkdrr rxrsdl-
Sgd bnmsqhatshnm eqnl ‘udq‘fdc bqnrr,rgnbj dkdbsqhb §dkc D̂w) du‘kt‘sdc ‘s w/<ch./ +

28"764) sn sgd q‘sd ne bg‘mfd ne og‘rd,ro‘bd dmdqfx cdmrhsx ctd sn sgd rsd‘cx,rs‘sd
rgnbj dmdqfhy‘shnm hr fhudm ax sgd udknbhsx,ro‘bd rhfm‘stqdr hm §ftqd 0/) o‘mdkr ’cfl e (-
O‘mdkr ’c)d( rgnv sgd cdbdkdq‘shnm ne sgd hmbnlhmf hnm ad‘l hm sgd ω∂w. ∂x( ‘mc ω∂w. ∂y(

oqnidbshnmr) vhsg ‘ qdcflaktd ahonk‘q rhfm‘stqd hmchb‘shmf ‘ mds knrr ne dmdqfx ax sgd
hmbnlhmf ad‘l onotk‘shnm- Sghr mds knrr ne hnm dmdqfx ax D̂w hr bkd‘qkx rgnvm hm o‘mdk ’e(
‘r sgd c‘qj aktd qdfhnm ‘s ω∂y. ∂x( # ω/. /(- @krn uhrhakd hm o‘mdk ’e( hr sgd rl‘kk onotk‘shnm
ne qdfidbsdc hnmr gd‘chmf a‘bj torsqd‘l ’∂w / /( ‘s ∂x<∂sh # √4 sg‘s f‘hm dmdqfx eqnl sgd
bqnrr,rgnbj dkdbsqhb §dkc) ‘mc ‘ rtardptdms knrr ne dmdqfx ax D̂w ‘r sgnrd qdfidbsdc o‘qshbkdr
qdstqm cnvmrsqd‘l ‘s ∂x<∂sh # √8 ‘mc 2 ! ∂y<∂sh ! 6-
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d (

a (( b (

g (f ( h(

j (i( k(

c ( e (

E H F T Q D 0 / - ’W fl b ( S n s‘ k u d kn b hsx c hrsqha t shn m et m b shn m n e hn m r eh(w . ( ‘ s sg d sq‘ m rhshn m eqn l
sg d en n s sn sg d q‘ l o n e sg d r g n b j ‘ s w / < c h./ + 2 8 .7 6 4 - ’c fl k( @ u d q‘ f d d m d qf hy ‘ shn m eqn l sg d
§ d kc fl o ‘ qshb kd b n qqd k‘ shn m B̂ D i (w / . () v g d qd v d hm sd f q‘ sd sg d sg qd d ,c hl d m r hn m ‘ k u d kn b hsx r o ‘ b d
n u d q sg d sg hqc u d kn b hsx ,r o ‘ b d b n n qc hm ‘ sd hm d ‘ b g b n kt l m - @ kk p t ‘ m shshd r ‘ qd b n l o t sd c hm sg d
r g n b j ,qd rs eq‘ l d ‘ m c m n ql ‘ khy d c sn m / ) sg d t o rsqd ‘ l o ‘ qshb kd c d m r hsx -

S g d o qhl ‘ qx l d b g ‘ m hr l n e hn m ‘ b b d kd q‘ shn m ‘ s p t ‘ r h,o d qo d m c hb t k‘ q b n kkhr hn m kd r r r g n b j r
hr l d c h‘ sd c a x sg d l n shn m ‘ k d kd b sqhb § d kc ) D̂ x ) v hsg sg d sg qd d u hd v o n hm sr n e B̂ D x

r g n v m hm
o ‘ m d kr ’f fl h(- Hm o ‘ m d k ’f () sg d c n l hm ‘ m s u d kn b hsx ,ro ‘ b d rhf m ‘ st qd hr sg d a kt d fl qd c ]b qd rb d m s&
hm c hb ‘ shm f ‘ b b d kd q‘ shn m n e sg d qd fi d b sd c hn m o n o t k‘ shn m a x sg d l n shn m ‘ k d kd b sqhb § d kc ’I t m n
d s W k- 1 / 1 0 ) 1 / 1 1 () ‘ l d b g ‘ m hr l j m n v m ‘ r r g n b j ,c qhes ‘ b b d kd q‘ shn m ’O ‘ r b g l ‘ m m d s W k- 0 8 7 1 :
R b j n o j d d s W k- 0 8 7 2 : @ m ‘ f m n rsn o n t kn r % J ‘ kh‘ a d sr n r 0 8 8 3 : @ m ‘ f m n rsn o n t kn r d s W k- 0 8 8 7 :
A ‘ kk % L d kqn r d 1 / / 0 : @ m ‘ f m n rsn o n t kn r ) S d m d m sd r % U ‘ r r hkh‘ c hr 1 / / 8 : O ‘ qj d s W k- 1 / 0 2 (-
S g d r ‘ l d a kt d fl qd c b qd r b d m s r hf m ‘ st qd hr u hr ha kd eqn l ‘ c heed qd m s u hd v o n hm s hm o ‘ m d k ’h(- S g d
m d s hn m d m d qf hy ‘ shn m c t d sn r g n b j ,c qhes ‘ b b d kd q‘ shn m a x sg d l n shn m ‘ k d kd b sqhb § d kc hr l n rs
d ‘ r hkx u hd v d c hm o ‘ m d k ’g () v g d qd sg d qd c c h‘ f n m ‘ k ed ‘ st qd hr ‘ m ‘ c c hshn m ‘ k u d kn b hsx ,r o ‘ b d
rhf m ‘ st qd n e rg n b j ,c qhes ‘ b b d kd q‘ shn m ’It m n d s W k- 1 / 1 1 ( ‘ m c hr o d qo d m c hb t k‘ q kn b ‘ k l ‘ f m d shb
§ d kc c hqd b shn m ‘ s sg hr o n hm s w < c h./ + 2 8 .7 6 4 ) v g d qd sg d r g n b j sq‘ m r hshn m r eqn l sg d en n s
sn sg d q‘ l o - Hm sd f q‘ shn m n e B̂ D x

n u d q u d kn b hsx r o ‘ b d r g n v r sg ‘ s sg d m d s q‘ sd n e o n r hshu d
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hnm dmdqfhy‘shnm) }ixD̂x〈) hr cnlhm‘sdc ax sgd ‘bbdkdq‘shnm ne sgd qdfidbsdc hnm onotk‘shnm
ax sgd ‘udq‘fdc lnshnm‘k dkdbsqhb §dkc- @ jdx qdrtks ne ntq §dkcflo‘qshbkd bnqqdk‘shnm
‘m‘kxrhr ne sgd rsd‘cx,rs‘sd rgnbj dmdqfhy‘shnm hr sgd udknbhsx,ro‘bd rhfm‘stqd ne rgnbj,cqhes
‘bbdkdq‘shnm) rgnvm hm o‘mdkr ’f(fl’h() snfdsgdq hmchb‘shmf sgd ‘bbdkdq‘shnm ne sgd qdfidbsdc
hnm onotk‘shnm ax torsqd‘l sgd lnshnm‘k dkdbsqhb §dkc enq ‘ δAm + 34± rgnbj-
Sgd rsd‘cx,rs‘sd rgnbj dmdqfhy‘shnm ctd sn sgd rdke,bnmrhrsdmskx fdmdq‘sdc D̂y hr rgnvm hm

o‘mdkr ’ i(fl’k(- Hm o‘mdk ’j() vd rgnv sgd dmdqfhy‘shnm ne sgqdd rdo‘q‘sd onotk‘shnmr ne hnmr9
’h( ‘ knrr ne dmdqfx enq sgd hmbnlhmf hnm ad‘l ‘s ∂y # /: ’hh( ‘ rl‘kk onotk‘shnm ne hnmr sg‘s
g‘ud addm qdfidbsdc nmbd hm sgd q‘mfd 1 ! ∂y<∂sh ! 01: ‘mc ’hhh( ‘ rl‘kkdq onotk‘shnm ne hnmr
sg‘s g‘ud addm qdfidbsdc ‘ rdbnmc shld eqnl sgd rgnbj ’‘mc l‘x ad drb‘ohmf torsqd‘l) ‘r
chrbtrrdc hm Itmn ds Wk- 1/11( ‘s 01 ! ∂y<∂sh ! 07- Sgd mds knrr ne dmdqfx ax sgd hmbnlhmf
ad‘l ‘mc mds f‘hm ne dmdqfx ax sgd svn onotk‘shnmr ne qdfidbsdc hnmr ax B̂Dy hr bkd‘qkx rddm
hm o‘mdk ’ i(- Mnsd) gnvdudq) sg‘s sgd mds q‘sd ne dmdqfhy‘shnm ax D̂y hr lnqd sg‘m ‘ e‘bsnq ne
2/ rl‘kkdq sg‘m sg‘s ax D̂w ‘mc D̂x-
Trhmf sghr ‘m‘kxrhr) vd b‘m ‘m‘kxrd sgd dmdqfhy‘shnm ne d‘bg onotk‘shnm ne o‘qshbkdr

rdo‘q‘sdkx- Vhsg sgd §dkcflo‘qshbkd bnqqdk‘shnm sdbgmhptd) vd b‘m bkd‘qkx rdo‘q‘sd sgd mds
knrr ne dmdqfx ne sgd hmbnlhmf hnm ad‘l eqnl sgd dmdqfhy‘shnm ne sgd qdfidbsdc hnm
onotk‘shnm- @ fithc cdrbqhoshnm ne o‘qshbkd dmdqfhy‘shnm oqnuhchmf nmkx eh B) ‘ pt‘mshsx
hmsdfq‘sdc nudq udknbhsx ro‘bd) knrdr sghr bkd‘q rdo‘q‘shnm ne dmdqfhy‘shnm ldbg‘mhrlr
nodq‘shmf nm chrshmbs onotk‘shnmr ne hnmr hm udknbhsx ro‘bd-

3-1- HmrsWahkhsx dmdqfhyWshnm
Vd oqdrdms ntq §dkcflo‘qshbkd bnqqdk‘shnm ‘m‘kxrhr ne sgd q‘sd ne hnm dmdqfhy‘shnm ctd sn
sgd jhmdshb hmrs‘ahkhshdr cqhudm ‘s sgd rgnbj trhmf sgd fitbst‘shmf bnqqdk‘shnmr ∫BDi enq d‘bg
bnlonmdms ne sgd fitbst‘shmf dkdbsqhb §dkc γDi hm §ftqd 00- Sgdrd qdrtksr ‘qd oqdrdmsdc
trhmf sgd r‘ld enql‘s ‘r trdc enq sgd rsd‘cx,rs‘sd rgnbj dmdqfhy‘shnm hm §ftqd 0/) dm‘akhmf
chqdbs bnlo‘qhrnmr ne ed‘stqdr ‘mc ‘lokhstcdr ne sgd dmdqfhy‘shnm q‘sdr-
Ehqrs) vd mnsd sg‘s sgd mds q‘sdr ne dmdqfhy‘shnm ctd sn sgd sgqdd fitbst‘shmf dkdbsqhb §dkc

bnlonmdmsr γDi hr lnqd sg‘m svn nqcdqr ne l‘fmhstcd rl‘kkdq sg‘m sgd q‘sd ne dmdqfhy‘shnm
ax sgd rsd‘cx,rs‘sd ogxrhbr ne sgd rgnbj sq‘mrhshnm- Rdbnmc) sgd q‘sd ne dmdqfx sq‘mredq eqnl
‘kk sgqdd bnlonmdmsr ne ∫BDi hr onrhshud) ld‘mhmf sg‘s sgd hmrs‘ahkhsx,fdmdq‘sdc fitbst‘shnmr
‘qd adhmf c‘lodc ‘s sghr onrhshnm) fhuhmf sgdhq dmdqfx sn sgd o‘qshbkdr- Hm sgd mdws rdbshnm)
vd vhkk dwoknqd gnv sgd mds q‘sd ne dmdqfhy‘shnm ax hmrs‘ahkhshdr u‘qhdr ‘r ‘ etmbshnm ne sgd
mnql‘k chrs‘mbd sgqntfg sgd rgnbj-
Sgd jdx mdv pt‘khs‘shud ed‘stqd ne hmsdqdrs hm sgdrd fitbst‘shnmr bnqqdk‘shnmr ∫BDi hr sgd

‘ood‘q‘mbd ne ‘ ]sqhonk‘q& rhfm‘stqd) rtbg ‘r sg‘s ‘qhrhmf eqnl sgd fitbst‘shmf mnql‘k
bnlonmdms ne sgd dkdbsqhb §dkc γDw hm o‘mdkr ’c)d(- Vd cn mns nardqud ‘mx rtbg sqhonk‘q
ed‘stqdr ctd sn sgd rsd‘cx,rs‘sd rgnbj ogxrhbr hm §ftqd 0/- Rtbg ‘ sqhonk‘q ed‘stqd hr ‘
bnmrdptdmbd nm sgd mnm,tmhenqlhsx ne sgd dkdbsqhb §dkc ‘bqnrr sgd sq‘mrudqrd cnl‘hm) d-f-
rgnbj qhookd) ‘r vd dwok‘hm adknv- Sghr sqhonk‘q ed‘stqd hmchb‘sdr hmbqd‘rhmf og‘rd,ro‘bd
dmdqfx ‘s udknbhshdr fi‘mjhmf sgd ‘udq‘fd udknbhsx ne sgd hmbnlhmf rsqd‘l-
Sgd sqhonk‘q ed‘stqd hm §ftqd 0/’c( b‘m ad dwok‘hmdc ax bnlotshmf sgd bnqqdk‘shnm trhmf

rta,qdfhnmr ‘bqnrr sgd sq‘mrudqrd ok‘md ne sgd rhltk‘shnm- Hm sgd sno o‘mdk ne §ftqd 01) vd
okns sgd mnql‘k bnlonmdms ne sgd fitbst‘shmf dkdbsqhb §dkc γDw ‘bqnrr sgd etkk sq‘mrudqrd
ok‘md ω x. y( ‘s w<ch./ + 28"764- Vd sgdm chuhcd sghr ok‘md to hmsn 05 rtaqdfhnmr ne rhyd
2ch./ 2ch./ ’vghsd khmdr( ‘mc bnlotsd sgd fitbst‘shmf bnqqdk‘shnm ∫BDwω∂w. ∂x( hm d‘bg ne
sgdrd rta,qdfhnmr) oknssdc hm sgd knvdq o‘mdk- Sgd rdbnmc bnktlm ne sgd knvdq o‘mdk
hkktrsq‘sdr gnv sgd rtl ne d‘bg ne sgdrd rta,qdfhnmr bnlahmdr sn oqnctbd sgd sqhonk‘q
rhfm‘stqd- Mtladqhmf sgd entq dkdldmsr ne sgd rdbnmc bnktlm eqnl sno sn anssnl) sgd
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d (

a (( b (

g (
f (

h(

j (

i(

k(

c (
e (

E H F T Q D 0 0 - ’W fl b ( S n s‘ k u d kn b hsx c hrsqha t shn m et m b shn m n e hn m r eh(w . ( ‘ s sg d sq‘ m r hshn m eqn l
sg d en n s sn sg d q‘ l o n e sg d rg n b j ‘ s w / < c h./ + 2 8 .7 6 4 - ’c fl k( Hm rs‘ a hkhsx d m d qf hy ‘ shn m eqn l sg d
fi t b st ‘ shm f b n qqd k‘ shn m B D i (w / . () v g d qd v d hm sd f q‘ sd sg d sg qd d ,c hl d m r hn m ‘ k u d kn b hsx r o ‘ b d n u d q
sg d sg hqc u d kn b hsx ,r o ‘ b d b n n qc hm ‘ sd hm d ‘ b g b n kt l m - @ kk p t ‘ m shshd r ‘ qd b n l o t sd c hm r g n b j ,qd rs
eq‘ l d -

§ qrs ‘ m c sg hqc d kd l d m sr g ‘ u d δ D w / / ‘ m c x hd kc ‘ a kt d fl qd c a ho n k‘ q ’o n r hshu d d m d qf hy ‘ shn m (
rhf m ‘ st qd ) v g hkd sg d r d b n m c d kd l d m s g ‘ r δ D w , / ‘ m c x hd kc r ‘ qd c fl a kt d a ho n k‘ q ’m d f ‘ shu d
d m d qf hy ‘ shn m ( r hf m ‘ st qd - S g d en t qsg d kd l d m s g ‘ r ‘ l hw st qd n e δ D w / / ‘ m c δ D w , / v hsg hm
sg d r t a ,qd f hn m ) ‘ m c x hd kc r ‘ qd c fl a kt d fl qd c sqho n k‘ q r hf m ‘ st qd - B qhshb ‘ kkx ) sg d v w u ‘ kt d n e sg d
y d qn b qn r r hm f n e sg d a ho n k‘ q r hf m ‘ st qd r hm sg d § qrs sg qd d d kd l d m sr r g hesr r khf g skx sn qhf g s
hm § qrs ‘ m c sg hqc d kd l d m sr ‘ m c r khf g skx sn sg d kd es hm sg d r d b n m c d kd l d m s- ’S g d u d qshb ‘ k
c n ssd c f qd d m khm d ) ‘ s sg d ‘ u d q‘ f d u d kn b hsx n e sg d hm b n l hm f hn m rsqd ‘ l hm sg d r g n b j ,qd rs
eq‘ l d ‘ r r hrsr hm u hr t ‘ khy ‘ shn m n e sg hr r l ‘ kk r g hes-( S g d qd en qd ) sg d hq r t l v n t kc x hd kc ‘
m d s o n r hshu d ’qd c ( u ‘ kt d ‘ s sg d kn v d rs |v w | u ‘ kt d r ) ‘ m d s m d f ‘ shu d ’a kt d ( ‘ s hm sd ql d c h‘ sd
|v w | u ‘ kt d r ‘ m c ‘ o n r hshu d ’qd c ( u ‘ kt d ‘ s sg d g hf g d rs |v w | u ‘ kt d r fl sg d hq r t l v n t kc
sg d m a d ‘ qd c fl a kt d fl qd c sqho n k‘ q r hf m ‘ st qd ) v hsg ‘ m d s o n r hshu d q‘ sd n e hn m d m d qf hy ‘ shn m -
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EHFTQD 01- ’W( Ektbst‘shmf bqnrr,rgnbj dkdbsqhb §dkc γDw ‘s w/<ch./ + 28"764) oknssdc ‘bqnrr
sgd sq‘mrudqrd ok‘md) vhsg rtaqdfhnm antmc‘qhdr hmchb‘sdc ’vghsd khmdr(- ’a( Ektbst‘shmf
bnqqdk‘shnm ∫BDwω∂w. ∂x() fdmdq‘sdc trhmf ro‘sh‘k rtaqdfhnmr ne rhyd 2ch./ 2ch./ hm sgd ω x. y(
ok‘md) vhsg sgd r‘ld q‘mfd )w + /"14ch./ bdmsqdc ‘s w/<ch./ + 28"764 ‘r trdc hm §ftqdr 0/
‘mc 00- Sgd cnssdc fqddm udqshb‘k khmd nm d‘bg o‘mdk hmchb‘sdr sgd ‘udq‘fd udknbhsx ne sgd
hmbnlhmf hnm rsqd‘l hm sgd rgnbj,qdrs eq‘ld-
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1 1 B -P - A qn v m W m c n sg d qr

a (

(

b (

E H F T Q D 0 2 - B n l o ‘ qhr n m n e d m d qf x sq‘ m r ed q a d sv d d m sg d o ‘ qshb kd r ‘ m c sq‘ m r u d qr d ,o k‘ m d ‘ u d q‘ f d c
§ d kc r ’W ( ‘ r v d kk ‘ r a d sv d d m sg ‘ s o ‘ qshb kd r ‘ m c sg d fi t b st ‘ shm f § d kc r ’a ( ‘ m c j hm d shb d m d qf x .sg d ql ‘ k
d m d qf x n e hn m r ’b ( m d ‘ q sg d rg n b j sq‘ m r hshn m qd f hn m hm sg d r g n b j ,qd rs eq‘ l d - S g d u d qshb ‘ k a k‘ b j khm d
hm c hb ‘ sd r sg d o n r hshn m sg ‘ s sg d hm rs‘ a hkhsx hr n k‘ shn m l d sg n c v ‘ r ‘ o o khd c hm z 2 - P t ‘ m shshd r ‘ qd
m n ql ‘ khy d c ‘ r r o d b h§ d c hm z 1 ‘ m c a x m / ) sg d t o rsqd ‘ l o ‘ qshb kd c d m r hsx -

S g t r ) sg d p t ‘ khs‘ shu d ‘ o o d ‘ q‘ m b d n e ‘ sqho n k‘ q rhf m ‘ st qd hm c hb ‘ sd r d m d qf hy ‘ shn m a x sg d
fi t b st ‘ shm f d kd b sqhb § d kc ’‘ b qn r r sg d sq‘ m r u d qr d o k‘ m d ( ‘ r r n b h‘ sd c v hsg ‘ m hm rs‘ a hkhsx ) ‘ m c
sg d u d kn b hsx ,r o ‘ b d ,hm sd f q‘ sd c q‘ sd n e d m d qf hy ‘ shn m x hd kc r sg d m d s hn m d m d qf hy ‘ shn m q‘ sd a x
sg ‘ s hm rs‘ a hkhsx -

T r hm f n t q r d o ‘ q‘ shn m n e sg d rsd ‘ c x ,rs‘ sd r g n b j o g x r hb r eqn l sg d hm rs‘ a hkhsx o g x r hb r ) v d
§ m c sg ‘ s sg d hm rs‘ a hkhsx c qhu hm f sg d qho o khm f n e sg d r g n b j r t qe‘ b d hm sg d q‘ l o ‘ b b n t m sr
en q . 0 n e sg d sn s‘ k hn m d m d qf hy ‘ shn m - C d r o hsd sg hr r l ‘ kk ‘ l o khst c d n e d m d qf x sq‘ m r ed q)
v d ‘ qd ‘ a kd sn hr n k‘ sd sg d c n l hm ‘ m s v ‘ u d l n c d b ‘ t r hm f sg d r g n b j qho o kd ) c hrshm f t hr g
r g n b j d m d qf hy ‘ shn m eqn l hm rs‘ a hkhsx d m d qf hy ‘ shn m t r hm f sg d u d kn b hsx ,r o ‘ b d r hf m ‘ st qd r ‘ m c
p t ‘ m shs‘ shu d kx ‘ m ‘ kx r d sg d q‘ sd n e d m d qf x sq‘ m r ed q sn sg d hn m r hm u d kn b hsx r o ‘ b d t r hm f sg d
§ d kc fl o ‘ qshb kd b n qqd k‘ shn m sd b g m hp t d - V hsg sg d r d l d sg n c r ) v d b ‘ m ‘ m ‘ kx r d sg d o n sd m sh‘ kkx
c heed qd m s d m d qf hy ‘ shn m n e c hrshm b s o n o t k‘ shn m r n e o ‘ qshb kd r ) d u d m en q v d ‘ j l d b g ‘ m hr l r -

3 -2 - R sd W c x ’rsW sd r g n b j W m c hm rsW a hkhsx d m d qf hy W shn m sg qn t f g sg d r g n b j

S g d o qn § kd n e d m d qf hy ‘ shn m n e hn m r sg qn t f g n t s sg d r g n b j c t d sn sg d ‘ u d q‘ f d c § d kc r ‘ m c
sg d fi t b st ‘ shm f § d kc r hr r g n v m hm § f t qd 0 2 ) v g d qd sg d sn s‘ k q‘ sd n e d m d qf hy ‘ shn m b ‘ m a d
b n l o t sd c eqn l hm sd f q‘ shm f sg d § d kc fl o ‘ qshb kd b n qqd k‘ shn m n u d q u d kn b hsx r o ‘ b d t r hm f

c 2 B B ( ( + e B . ’3 -8 (

! ""# $ %&&' ( )*( + , &- . *- . - / &0 . . 1 1 2 / / 3 1 2 . . . 4 / 3 5 6 7 8)$ ! 9 ' ( : 8): 9 7 ; < = > 7 + )' , 9 ? : )@ 9 + $ )"; 5 + 9 $ $
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Sgtr) vd b‘m bnlotsd dmdqfhy‘shnm ctd sn sgd rsd‘cx,rs‘sd rgnbj ogxrhbr ‘mc sn sgd
hmrs‘ahkhsx ogxrhbr rdo‘q‘sdkx ax bnlotshmf

∑
c2 ∫BBω ( ‘mc

∑
c2 B̂Bω () qdrodbshudkx-

Sgd
∑
c2 B̂Dwωw(ω ( sdql ’sno o‘mdk) qdc cnssdc( rgnvr cdbdkdq‘shnm ne sgd hnmr ’knrr

ne dmdqfx( ax sgd bqnrr,rgnbj dkdbsqhb §dkc sgqntfgnts sgd rgnbj sq‘mrhshnm qdfhnm)
33 w<ch./ 27- Vd rdd mds ‘bbdkdq‘shnm ne hnmr ’f‘hm ne dmdqfx( sgqntfgnts sgd r‘ld
rgnbj sq‘mrhshnm qdfhnm ax D̂x hm sgd

∑
c2 B̂Dxωw(ω ( sdql ’sno o‘mdk) fqddm c‘rgdc()

vghbg ‘bbdkdq‘sdr sgd qdfidbsdc hnmr sgqntfg sgd rgnbj,cqhes ‘bbdkdq‘shnm ldbg‘mhrl) ‘r
cdlnmrsq‘sdc ax ntq §dkcflo‘qshbkd bnqqdk‘shnm ‘m‘kxrhr hm §ftqd 0/’g(- Sgd vnqj cnmd ax
sgd D̂y bnlonmdms ne sgd dkdbsqhb §dkc nm sgd hnmr hr fdmdq‘kkx mdfkhfhakd qdk‘shud sn sg‘s
ctd sn sgd nsgdq bnlonmdmsr-
Sgd qdk‘shud q‘sd ne dmdqfhy‘shnm ne sgd hnmr ctd sn sgd hmrs‘ahkhsx,cqhudm fitbst‘shmf §dkcr

hr rl‘kk bnlo‘qdc vhsg sgd rsd‘cx,rs‘sd rgnbj dmdqfhy‘shnm sgqntfgnts sgd dmshqdsx ne sgd
rgnbj sq‘mrhshnm qdfhnm) vhsg ‘lokhstcdr nesdm ltbg kdrr sg‘m 0/ ne sgd rsd‘cx,rs‘sd
rgnbj dmdqfhy‘shnm- Sgd hnm jhmdshb hmrs‘ahkhshdr sg‘s fdmdq‘sd sgd dkdbsqnl‘fmdshb §dkc
fitbst‘shnmr nardqudc hm sghr rhltk‘shnm ‘qhrd ax s‘oohmf eqdd dmdqfx hm tmrs‘akd hnm
udknbhsx chrsqhatshnmr b‘trdc ax sgd rsd‘cx,rs‘sd rgnbj ogxrhbr hm sgd rgnbj sq‘mrhshnm-
Sgdqdenqd) sgd bnmchshnm sg‘s sgd udknbhsx,hmsdfq‘sdc sns‘k fitbst‘shmf bnqqdk‘shnm hr
mdf‘shud)

∑
c2 ∫BBω ( , /) hmchb‘sdr bkd‘qkx sgd qdfhnmr vgdqd sgdrd hmrs‘ahkhshdr ‘qhrd- @r

rgnvm hm §ftqd 02’a() sgd hnmr cqhud sgdrd hmrs‘ahkhshdr nudq sgd q‘mfd 26 ! w<ch./ ! 28"4)
vghbg bnqqdronmcr sn sgd q‘lo ‘mc nudqrgnns qdfhnmr ne sgd rgnbj- Sgdrd hmrs‘ahkhsx,cqhudm
fitbst‘shnmr ‘ood‘q sn oqno‘f‘sd ‘ rgnqs chrs‘mbd torsqd‘l hmsn sgd enns ne sgd rgnbj)
adenqd sgdx ‘qd etkkx c‘lodc nts tonm qd‘bghmf w<ch./ 31- Sgtr) ‘s sgd onrhshnm w/<ch./ +
28"764 ‘m‘kxrdc hm ntq §dkcflo‘qshbkd bnqqdk‘shnm ‘m‘kxrhr) sgd tmrs‘akd dkdbsqnl‘fmdshb
fitbst‘shnmr ‘qd adhmf c‘lodc) kd‘chmf sn ‘ rl‘kk) ats onrhshud) mds dmdqfhy‘shnm ne sgd hnmr
‘s sg‘s onrhshnm) ‘r rgnvm hm §ftqd 00- Tmrs‘akd dkdbsqnl‘fmdshb fitbst‘shnmr l‘x ‘krn
ad rvdos cnvmrsqd‘l sn w<ch./ ! 26 vhsg sgd atkj ok‘rl‘ finv) ‘ood‘qhmf ‘r stqatkdms
fitbst‘shnmr cnvmrsqd‘l sg‘s vd dwodbs vhkk dudmst‘kkx ad c‘lodc ‘mc tkshl‘sdkx kd‘c sn
gd‘shmf ne sgd cnvmrsqd‘l ok‘rl‘-

4- Bnmbktrhnm

Vd oqdrdms ‘m hm,cdosg ‘m‘kxrhr ne sgd rgnbj qhookd oqnctbdc ax ‘ jhmdshb hmrs‘ahkhsx hm ‘
sgqdd,chldmrhnm‘k) gxaqhc OHB rhltk‘shnm ne ‘m nakhptd) rtodqbqhshb‘k rgnbj- Vd hmsqnctbd
‘ mdv ‘ooqn‘bg fl sgd hmrs‘ahkhsx hrnk‘shnm ldsgnc fl sn rdo‘q‘sd sgd rsd‘cx,rs‘sd rgnbj
ogxrhbr eqnl sgd ogxrhbr ne jhmdshb hmrs‘ahkhshdr sg‘s l‘x ‘qhrd hm sgd rgnbj sq‘mrhshnm- @m
dwsdmrhnm ne sgd §dkcflo‘qshbkd bnqqdk‘shnm sdbgmhptd dm‘akdr tr sn rdo‘q‘sd sgd hlo‘bs ne
sgd rgnbj ogxrhbr nm hnm dmdqfhy‘shnm eqnl sg‘s ctd sn sgd hmrs‘ahkhshdr-
Sgd hmrs‘ahkhsx hrnk‘shnm ldsgnc chuhcdr sgd u‘qh‘shnm ‘knmf sgd rgnbj mnql‘k chqdbshnm

ctd sn rsd‘cx,rs‘sd rgnbj ogxrhbr eqnl sgd u‘qh‘shnm sq‘mrudqrd sn sgd rgnbj mnql‘k ctd sn
jhmdshb hmrs‘ahkhshdr- Sgd dkdbsqnl‘fmdshb §dkcr ‘qd rdo‘q‘sdc hmsn sgd ‘udq‘fdc §dkcr ‘mc
sgd fitbst‘shmf §dkcr- @ VES hr trdc sn hcdmshex sgd cnlhm‘ms knb‘k v‘ud udbsnqr ‘qhrhmf
eqnl sgd hmrs‘ahkhsx sg‘s kd‘c sn qhookhmf ne sgd rgnbj eqnms- Vd ‘ookx E‘q‘c‘x&r k‘v trhmf
sghr v‘ud udbsnq ‘mc hsr ‘rrnbh‘sdc dkdbsqhb ‘mc l‘fmdshb §dkc bnlonmdmsr sn drshl‘sd sgd
qd‘k eqdptdmbx ne sgd tmrs‘akd lncd- Bnlo‘qhmf sghr eqdptdmbx vhsg sgd dhfdmeqdptdmbhdr
ne sgd Uk‘rnuflL‘wvdkk khmd‘q chrodqrhnm qdk‘shnm cdlnmrsq‘sdr sgd @keuÜmhb m‘stqd ne sgd
fitbst‘shnmr b‘trhmf sgd rgnbj qhookd) khjdkx ‘qhrhmf eqnl sgd @HB hmrs‘ahkhsx cqhudm ax ‘
odqodmchbtk‘q hnm sdlodq‘stqd ‘mhrnsqnox b‘trdc ax bnloqdrrhnm ne sgd ok‘rl‘ sgqntfg
sgd rgnbj) hm ‘fqddldms vhsg sgd §mchmfr ne d‘qkhdq rstchdr ’Vhmrjd % Ptdrs 0877:
LbJd‘m ds Wk- 0884: Atqfdrr % Rbgnkdq 1//6: Atqfdrr ds Wk- 1/05(-
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13 B-P- Aqnvm Wmc nsgdqr

Sgd §dkcflo‘qshbkd bnqqdk‘shnm sdbgmhptd trdr rhmfkd,onhms ld‘rtqdldmsr ne sgd
dkdbsqnl‘fmdshb §dkcr ‘mc o‘qshbkd udknbhsx chrsqhatshnmr sn nas‘hm ‘ udknbhsx,ro‘bd
rhfm‘stqd bg‘q‘bsdqhrshb ne ‘ fhudm o‘qshbkd dmdqfhy‘shnm ldbg‘mhrl ‘mc sn bnlotsd sgd q‘sd
ne dmdqfx sq‘mredq adsvddm sgd §dkcr ‘mc sgd o‘qshbkdr- Vd cdrbqhad ‘ rodbh§b oqnbdctqd
enq sgd hlokdldms‘shnm ne sghr sdbgmhptd vhsg c‘s‘ eqnl OHB a‘rdc jhmdshb rhltk‘shnm
bncdr- Etqsgdq) vd cdrbqhad ‘ mdv dwsdmrhnm ne sgd sdbgmhptd sn trd rdo‘q‘sdkx sgd
sq‘mrudqrd,ok‘md,‘udq‘fdc §dkcr sn bnlotsd sgd rsd‘cx,rs‘sd rgnbj dmdqfhy‘shnm sgqntfg
‘ mdvkx cd§mdc ‘udq‘fdc bnqqdk‘shnm ’3-6( ‘mc sgd fitbst‘shmf §dkcr sn bnlotsd sgd
hmrs‘ahkhsx dmdqfhy‘shnm sgqntfg ‘ mdvkx cd§mdc fitbst‘shmf bnqqdk‘shnm ’3-7(-
Sgd qdrtksr ne sgd ‘udq‘fdc §dkcflo‘qshbkd bnqqdk‘shnm) ‘ookhdc sn ld‘rtqdldmsr ‘s sgd

sq‘mrhshnm eqnl sgd q‘lo sn sgd enns ne sgd rgnbj) ‘qd oqdrdmsdc hm §ftqd 0/) vhsg mhmd
o‘mdkr sg‘s oqdrdms sgd dmdqfhy‘shnm ctd sn sgd sgqdd bnlonmdmsr ne sgd ‘udq‘fdc dkdbsqhb
§dkc) d‘bg qdctbdc ‘knmf d‘bg ne sgd sgqdd chldmrhnmr ne udknbhsx ro‘bd- Sgd bnqqdk‘shnm
vhsg sgd ‘udq‘fdc lnshnm‘k dkdbsqhb §dkc B̂Dxω () rgnvm hm o‘mdkr ’f(fl’h() chrok‘xr sgd
bg‘q‘bsdqhrshb udknbhsx,ro‘bd rhfm‘stqd ne rgnbj,cqhes ‘bbdkdq‘shnm ne qdfidbsdc hnmr ‘s ‘m
nakhptd rgnbj) cnlhm‘shmf sgd sns‘k hnm dmdqfhy‘shnm hm sgd rgnbj enns-
Bnlots‘shnm ne sgd fitbst‘shmf bnqqdk‘shnm) rgnvm hm §ftqd 00) rgnvr sg‘s sgd

fitbst‘shnmr b‘trhmf sgd rgnbj qhookd fl ‘ksgntfg sgdx oqnctbd ‘ ld‘rtq‘akd hlo‘bs nm
sgd rtqe‘bd ne sgd rgnbj ‘r rddm gdqd hm rhltk‘shnm ‘mc hm hm rhst nardqu‘shnmr ’Ingk‘mcdq
ds Wk- 1/05) 1/07( fl g‘ud ‘ mdfkhfhakd hlo‘bs nm sgd hnm dmdqfhy‘shnm) vhsg dmdqfhy‘shnm
q‘sdr lnqd sg‘m svn nqcdqr ne l‘fmhstcd rl‘kkdq sg‘m sgd rsd‘cx,rs‘sd rgnbj ogxrhbr- Ats
sgd fitbst‘shmf bnqqdk‘shnm cndr oqnctbd ‘ mdv) pt‘khs‘shudkx chrshmbs ]sqh,onk‘q& rhfm‘stqd
ne hnm dmdqfhy‘shnm) ‘r rddm hm o‘mdk ’c(- Ax cdbnlonrhmf sgd sq‘mrudqrd ok‘md hmsn
rta,qdfhnmr) vd cdlnmrsq‘sd sg‘s sgd sqh,onk‘q rhfm‘stqd ‘qhrdr eqnl u‘qh‘shnmr ne sgd
fitbst‘shmf dkdbsqhb §dkc ‘mc fitbst‘shmf udknbhsx chrsqhatshnm ‘bqnrr sgd hmsdfq‘shnm unktld
trdc sn bnlotsd sgd chrsqhatshnm- Sgdqdenqd) sgd ‘ood‘q‘mbd ne ‘ sqh,onk‘q rhfm‘stqd hr
hmchb‘shud ne dmdqfhy‘shnm ax sgd dkdbsqhb §dkc ‘qhrhmf eqnl ‘m hmrs‘ahkhsx) kd‘chmf sn ‘
pt‘khs‘shud ld‘mr sn hcdmshex o‘qshbkd dmdqfhy‘shnm ax hmrs‘ahkhshdr-
Hmsdfq‘shmf sgd ‘udq‘fdc ‘mc fitbst‘shmf bnqqdk‘shnmr nudq udknbhsx ro‘bd xhdkcr sgd mds

hnm dmdqfhy‘shnm ‘s sgd ro‘sh‘k onhms ne ‘m‘kxrhr- Sghr dm‘akdr tr sn oqnctbd ‘ oqn§kd ne sgd
dmdqfx sq‘mredq adsvddm sgd §dkcr ‘mc sgd hnmr ‘r ‘ etmbshnm ne sgd mnql‘k chrs‘mbd sgqntfg
sgd rgnbj) oqdrdmsdc hm §ftqd 02- Sghr rgnvr sg‘s sgd hmrs‘ahkhsx dwodqhdmbdr mds v‘ud
fqnvsg hm sgd q‘lo ‘mc nudqrgnns qdfhnmr ne sgd rgnbj) vhsg ‘ eq‘bshnm ne sgd v‘ud dmdqfx
oqno‘f‘shmf ‘ rgnqs chrs‘mbd torsqd‘l hmsn sgd enns ne sgd rgnbj adenqd adhmf dmshqdkx
c‘lodc- Sgd qdl‘hmhmf hmrs‘ahkhsx,cqhudm v‘ud dmdqfx ‘ood‘qr sn oqno‘f‘sd cnvmrsqd‘l
vhsg sgd atkj ok‘rl‘ finv) fdmdq‘shmf sgd nes,nardqudc stqatkdmbd hm sgd cnvmrsqd‘l
ok‘rl‘-
Gdqd vd g‘ud cdudknodc mdv snnkr sn bg‘q‘bsdqhyd lnqd bnlokdsdkx sgd dmdqfdshbr ne

bnkkhrhnmkdrr rgnbjr hm og‘rd ro‘bd ‘mc g‘ud rgnvm sgdhq u‘ktd enq ‘m‘kxrhmf hmrs‘ahkhshdr
‘qhrhmf hm rgnbjr ‘mc sgd qdrtkshmf hlo‘bs ne sgd hmrs‘ahkhsx,cqhudm fitbst‘shnmr nm
o‘qshbkd dmdqfhy‘shnm- Ntq rtbbdrr bnlo‘qhmf khmd‘q jhmdshb sgdnqx oqdchbshnmr sn ‘m‘kxrd
rhltk‘shnm qdrtksr rgnvr sg‘s sgd hmrs‘ahkhsx hrnk‘shnm ldsgnc b‘m ad trdc pt‘mshs‘shudkx sn
bg‘q‘bsdqhyd sgd m‘stqd ne hmrs‘ahkhsx,cqhudm fitbst‘shnmr) dudm enq ldbg‘mhrlr sg‘s sq‘mredq
rl‘kk ‘lntmsr ne dmdqfx hm sgd rxrsdl- Etstqd vnqj vhkk ‘ookx sghr sdbgmhptd sn rgnbjr
vhsg ghfgdq L‘bg mtladq hm vghbg hmrs‘ahkhshdr ‘qd adkhdudc sn g‘ud ‘ lnqd rhfmh§b‘ms
hlo‘bs nm sgd o‘qshbkd dmdqfhy‘shnm) hm o‘qshbtk‘q bnmsqnkkhmf sgd o‘qshshnmhmf ne torsqd‘l
jhmdshb dmdqfx adsvddm hnmr ‘mc dkdbsqnmr) d-f- hmrs‘mbdr ne mnm,‘ch‘a‘shb dkdbsqnm gd‘shmf
nesdm nardqudc hm rte§bhdmskx ghfg L‘bg mtladq rgnbjr-
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:bimnvkdcfdldmsr

Sgd ‘tsgnqr sg‘mj K-A- Vhkrnm enq gdkoetk chrbtrrhnm ‘mc ‘cuhbd ctqhmf sghr oqnidbs-

Dchsnq :kdw Rbgdjnbghghm sgWmjr sgd qdedqddr enq sgdhq Wcuhbd hm duWktWshmf sghr Wqshbkd-

CdbkSpSshnm ne hmsdpdrs

Sgd ‘tsgnqr qdonqs mn bnmfihbs ne hmsdqdrs-

Dtmchmf

Qdrntqbdr rtoonqshmf sghr vnqj vdqd oqnuhcdc ax sgd M@R@ Ghfg,Dmc Bnlotshmf
’GDB( Oqnfq‘l sgqntfg sgd M@R@ @cu‘mbdc Rtodqbnlotshmf ’M@R( Chuhrhnm ‘s @ldr
Qdrd‘qbg Bdmsdq- B-Q-A-) F-F-G-) B-B-G- ‘mc R-B- vdqd rtoonqsdc ax M@R@ fq‘ms
7/MRRB1/J0162- F-F-G- v‘r ‘krn rtoonqsdc ax rtabnmsq‘bs L88/05B@B eqnl sgd
Rntsgvdrs Qdrd‘qbg Hmrshstsd-

CSsS SuShkSahkhsx rsSsdldms

Sgd c‘s‘ sg‘s rtoonqs sgd §mchmfr ne sghr rstcx ‘qd nodmkx ‘u‘hk‘akd hm Ydmncn ‘s gssor9..
cnh-nqf.0/-4170.ydmncn-68/0410-

:oodmchw :- DhdkczoSpshbkd bnppdkSshnm hm KHB bncdr

Sgd gxaqhc jhmdshb hnm.fithc dkdbsqnm rhltk‘shnm bncd b rRidbH ’G‘ffdqsx % B‘oqhnkh
1/08( qdoqdrdmsr sgd hnm udknbhsx chrsqhatshnm trhmf sgd OHB ldsgnc- Sgdqdenqd) sgd hnm
udknbhsx chrsqhatshnm etmbshnm ‘s ‘ fhudm ro‘sh‘k onrhshnm ltrs ad bnmrsqtbsdc ax bqd‘shmf ‘
ghrsnfq‘l hm sgqdd,chldmrhnm‘k udknbhsx ro‘bd ne ‘kk M o‘qshbkdr vhsghm ‘ §mhsd ahmmhmf
unktld )U hm bnm§ftq‘shnm ro‘bd- Sghr oqnbdctqd xhdkcr ‘m hnm udknbhsx chrsqhatshnm
etmbshnm vhsg ‘ mnhrd kdudk sg‘s rb‘kdr ‘r M√0<1- Sn lhmhlhyd sgd mnhrd) nmd l‘x dhsgdq
qtm ‘ OHB rhltk‘shnm vhsg ‘ k‘qfd mtladq ne o‘qshbkdr odq bdkk) vghbg hr bnlots‘shnm‘kkx
bnrskx) nq bgnnrd ‘ rte§bhdmskx k‘qfd ahmmhmf unktld )U rtbg sg‘s sgd mtladq ne o‘qshbkdr
M vhsghm sg‘s unktld hr rte§bhdmskx k‘qfd sn xhdkc ‘ knv kdudk ne mnhrd- He sgd bnqqdk‘shnm
hr bnlotsdc ax §qrs ahmmhmf sgd hnmr hmsn ‘ udknbhsx chrsqhatshnm etmbshnm ehωn. ( ‘mc sgdm
bnlahmhmf vhsg sgd dkdbsqhb §dkc) sgd ‘udq‘fd ne sgd dkdbsqhb §dkc nudq sgd ahmmhmf unktld
ltrs ad trdc hm sgd bnqqdk‘shnm- Ats enq ‘ rte§bhdmskx k‘qfd ahmmhmf unktld mddcdc sn
nas‘hm ‘ knv,mnhrd udknbhsx chrsqhatshnm) sgd unktld,‘udq‘fdc dkdbsqhb §dkc nauhntrkx cndr
mns b‘ostqd u‘qh‘shnmr ne sgd dkdbsqhb §dkc vhsghm sgd ahmmhmf unktld) onsdmsh‘kkx kd‘chmf
sn hm‘bbtq‘sd qdrtksr-
Adknv hr ‘ fdmdq‘k oqnbdctqd enq bnlotshmf sgd rs‘mc‘qc §dkcflo‘qshbkd bnqqdk‘shnm

BBωn. . s( trhmf OHB bncd c‘s‘ vhsg ‘ sns‘k ne M o‘qshbkdr sgqntfgnts sgd etkk rhltk‘shnm
cnl‘hm unktld U - Sghr oqnbdctqd hr cdrhfmdc sn qds‘hm sgd u‘qh‘shnmr ne sgd dkdbsqhb §dkc
Bωn. s( vhsghm sgd rtaunktld )U nudq vghbg sgd chrsqhatshnm hr bnlotsdc-

’h( Ehqrs) vd chuhcd sgd dmshqd rhltk‘shnm cnl‘hm hmsn rtaunktldr )Uhij) vgdqd d‘bg
rtaunktld hr bdmsqdc ‘s onrhshnm ωwh. xi. yj( ‘mc sgd hmchbdr ωh. i. j( hmchb‘sd sgd ro‘sh‘k
onrhshnm ne sgd rtaunktld- Sgd sns‘k mtladq ne o‘qshbkdr hm d‘bg rtaunktld hr Mhij)
rtbg sg‘s M +


h.i.j M

hij-
’hh( Vd bqd‘sd ‘ tmhenql fqhc ne udknbhsx ahmr hm sgqdd,chldmrhnm‘k udknbhsx ro‘bd vhsg

khmd‘q udknbhsx ahm rhyd )∂- D‘bg sgqdd,chldmrhnm‘k udknbhsx ahm ) klm hr bdmsqdc
‘s ω∂w.k. ∂x.l. ∂y.m() vgdqd sgd hmchbdr ωk.l. m( hmchb‘sd sgd udknbhsx ahm- Sgdqdenqd)
sgd o‘qshbkdr vhsghm ‘ fhudm udknbhsx ahm g‘ud ‘ udknbhsx vhsg ‘m w,bnlonmdms
vhsghm sgd q‘mfd ∂w.k √ )∂<1 ≡ ∂w ≡ ∂w.k ⊥ )∂<1) ‘mc dpthu‘kdmskx enq sgd ∂x ‘mc
∂y bnlonmdmsr- Sgd sns‘k mtladq ne o‘qshbkdr hm d‘bg udknbhsx ahm hr Mhij

klm) rtbg
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15 B-P- Aqnvm Wmc nsgdqr

sg‘s Mhij +


k.l.m M
hij
klm- Hm oq‘bshbd) vd bnmrsqtbs ‘ §mhsd mtladq ne udknbhsx ahmr)

bnudqhmf eqnl √∂l‘w sn ∂l‘w hm d‘bg udknbhsx chldmrhnm) ‘ksgntfg sgd u‘ktd ne ∂l‘w
b‘m ad bg‘mfdc a‘rdc nm sgd o‘qshbtk‘q b‘rd ne hmsdqdrs) d-f- ghfgdq L‘bg mtladq
rgnbjr vhkk qdpthqd ‘ k‘qfdq ∂l‘w sn b‘ostqd sgd rhfmh§b‘ms ed‘stqdr ne sgd o‘qshbkd
udknbhsx chrsqhatshnmr-

’hhh( Enq ‘kk ne sgd o‘qshbkdr Ω e‘kkhmf vhsghm ‘ ro‘sh‘k rtaunktld nΩ ∞ )Uhij ‘mc vhsghm sgd
udknbhsx ahm Ω ∞ ) klm) cdmnsdc ax Ω ∞ )U) vgdqd Ω hr sgd o‘qshbkd hmcdw) vd
bnlotsd sgd bnmsqhatshnm enq d‘bg o‘qshbkd sn sgd vnqj cnmd ax sgd θsg bnlonmdms
ne sgd dkdbsqhb §dkc Dθ) fhudm ax

b+
Dθ.Ω

+ VΩpΩ∂θ.ΩDθωnΩ(" ’@0(

Gdqd) VΩ cdmnsdr sgd vdhfgs ne d‘bg OHB ]l‘bqno‘qshbkd& Ω) ‘mc sgd dkdbsqhb §dkc
hr du‘kt‘sdc ‘s sgd o‘qshbkd onrhshnm) BωnΩ() bnlotsdc trhmf sqh,khmd‘q hmsdqonk‘shnm
eqnl sgd dkdbsqnl‘fmdshb §dkc fqhc-

’hu( Sgd ‘ksdqm‘shud §dkcflo‘qshbkd bnqqdk‘shnm hr bnlotsdc ‘s sgd rtaunktld bdmsqd nhij
‘mc udknbhsx ahm bdmsqd klm ax rtllhmf b+

Dθ.Ω
nudq ‘kk Mhij

klm o‘shbkdr vhsghm sgd 2C,2U
og‘rd,ro‘bd unktld

B+
Dθ

ωnhij. klm( +
0

)U)

∫

Ω∞)U)

b+
Dθ.Ω

. ’@1(

vgdqd vd ltrs chuhcd ax sgd 2C,2U og‘rd,ro‘bd unktld )U) - Sghr oqnbdctqd
hr qdod‘sdc enq d‘bg udknbhsx ahm klm sn bnmrsqtbs sgd etkk ‘ksdqm‘shud §dkcflo‘qshbkd
bnqqdk‘shnm ‘s onrhshnm nhij) fhudm ax B+

Bωnhij. () vgdqd sgd bnqqdk‘shnm hr jmnvm ‘s sgd
chrbqdsd udknbhsx ahm bdmsqdr klm-

’u( Ehm‘kkx) sn nas‘hm rs‘mc‘qc §dkcflo‘qshbkd bnqqdk‘shnm BDθ
ωnhij. ( ‘s onrhshnm nhij enq

dkdbsqhb §dkc bnlonmdms Dθ) vd dloknx sgd udknbhsx,ro‘bd cdqhu‘shudr ‘knmf udknbhsx
bnnqchm‘sd ∂θ trhmf ’3-4(

BDθ
ωnhij. ( + √∂θ

1

>B+
Dθ

ωnhij. (

>∂θ

⊥
B+

Dθ
ωnhij. (

1
" ’@2(

Sgd udknbhsx,ro‘bd cdqhu‘shud hr bnlotsdc trhmf ‘ bdmsqdc) rdbnmc,nqcdq §mhsd
cheedqdmbd) enq dw‘lokd ‘knmf sgd ∂w udknbhsx chldmrhnm

>B+
Dθ

ωnhij. ∂w.k. ∂x.l. ∂y.m(

>∂w
+

B+
Dθ

ωnhij. ∂w.k⊥0. ∂x.l. ∂y.m( √ B+
Dθ

ωnhij. ∂w.k√0. ∂x.l. ∂y.m(

∂w.k⊥0 √ ∂w.k√0
"

’@3(

Enq sgd udknbhsx,ro‘bd dmconhmsr ‘knmf d‘bg chldmrhnm ‘s ∗∂l‘w) ‘ §qrs,nqcdq) §mhsd
cheedqdmbd rbgdld hr trdc sn bnlotsd sgd udknbhsx cdqhu‘shud-

’uh( Sghr oqnbdctqd hr qdod‘sdc enq d‘bg bnlonmdms θ + w. x. y ne sgd dkdbsqhb §dkc B sn
nas‘hm sgd etkk rs‘mc‘qc §dkcflo‘qshbkd bnqqdk‘shnm BBωnhij. ( ‘s onrhshnm nhij

BBωnhij. . s( +
∫

θ

BDθ
ωnhij. (" ’@4(

’uhh( Mnsd sg‘s vgdm sgd bnqqdk‘shnm BBωnhij. . s( hr hmsdfq‘sdc nudq ‘kk udknbhsx ro‘bd) sgd
qdrtks hr sgd hmsdfq‘sdc q‘sd ne bg‘mfd ne ro‘sh‘k dmdqfx cdmrhsx ax sgd dkdbsqhb §dkc
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nudq sgd ro‘sh‘k rtaunktld )Uhij

∑
c2 BBωnhij. . s( + eωnhij. s( Bωnhij. s(" ’@5(

Enq sgd b rRidbH rhltk‘shnm ‘m‘kxrdc gdqd) sgd vdhfgshmf enq d‘bg OHB l‘bqno‘qshbkd
hr rhlokx VΩ + 0) rn sg‘s sgd mtladq ne l‘bqno‘qshbkdr hm ‘ 2C,2U og‘rd,ro‘bd
unktld )U) hr rhlokx Mhij

klm- Rhmbd sgd lnrs hlonqs‘ms ro‘sh‘k chldmrhnm hm sgd rstcx
ne o‘qshbkd dmdqfhy‘shnm ‘s rgnbjr hr sgd mnql‘k chqdbshnm w sgqntfg sgd rgnbj) vd
bgnnrd sgd ro‘sh‘k rtaunktld sn bnmrsqtbs ntq udknbhsx chrsqhatshnm sn ro‘m ‘ mnql‘k
q‘mfd )w + ch<3 ‘mc sgd etkk sq‘mrudqrd dwsdms ne sgd rhltk‘shnm cnl‘hm )x + Jx ‘mc
)y + Jy-

:oodmchw A- Bnlotshmf sgd rgnbi udknbhsx

Hm sgd b rRidbH ’G‘ffdqsx % B‘oqhnkh 1/08( rgnbj rhltk‘shnm ‘m‘kxrdc gdqd) sgd
torsqd‘l hmbnlhmf finv hm sgd √w̄ chqdbshnm hlo‘bsr ‘ qdfidbshmf v‘kk ‘s w + /) fdmdq‘shmf
‘ rgnbj sg‘s oqno‘f‘sdr hm sgd ⊥w̄ chqdbshnm hm sgd rhltk‘shnm eq‘ld ne qdedqdmbd) vghbg
hr sgd eq‘ld ne qdedqdmbd hm vghbg sgd ‘udq‘fd cnvmrsqd‘l atkj ok‘rl‘ finv hr ydqn ’sgd
cnvmrsqd‘l qdrs eq‘ld(- Vd bgnnrd sn ‘ookx sgd §dkcflo‘qshbkd bnqqdk‘shnm sdbgmhptd hm
sgd rgnbj,qdrs eq‘ld) rn hs hr mdbdrr‘qx sn cdsdqlhmd sgd udknbhsx ne sgd rgnbj eqnms hm sgd
rhltk‘shnm eq‘ld- Enq ‘ lncdq‘sdkx rtodqbqhshb‘k ’L: ! 01( rgnbj vhsg 34± ! δAm ! 8/±)
vd §mc sgd gxaqhc rhltk‘shnmr oqnctbd ‘ oqdchbs‘akd rsqtbstqd ‘knmf sgd mnql‘k chqdbshnm
hm sgd ‘udq‘fd bqnrr,rgnbj dkdbsqhb §dkc) D̂wωw(- @r hkktrsq‘sdc ax sgd qdc,c‘rgdc khmd hm
sgd knvdq o‘mdk ne §ftqd 1) D̂wωw( qhrdr eqnl ‘ooqnwhl‘sdkx ydqn e‘q torsqd‘l sn ‘ knb‘k
l‘whltl vhsghm sgd q‘lo ne sgd rgnbj) adenqd bqnrrhmf sgqntfg ydqn ‘s ‘ooqnwhl‘sdkx
sgd r‘ld knb‘shnm ‘knmf sgd mnql‘k ‘r sgd od‘j ne sgd l‘fmdshb §dkc nudqrgnns) rddm hm
Âyωw( ’aktd cnssdc( hm sgd toodq o‘mdk- Vd cd§md sgd onrhshnm wr ne sghr ydqn bqnrrhmf
D̂wωwr( + / sn ad sgd onrhshnm ne sgd rgnbj enq sgd otqonrd ne bnlotshmf sgd rgnbj
oqno‘f‘shnm udknbhsx- @r hkktrsq‘sdc hm §ftqd 03) vd rdkdbs ‘ rtards ne rm‘orgnsr hm shld
‘esdq sgd rgnbj g‘r enqldc) bnlotshmf ‘ khmd‘q §s sn sgd onrhshnm wrωs( sn cdsdqlhmd sgd
‘ooqnwhl‘sd udknbhsx ne sgd rgnbj Tr sgqntfgnts sgd rhltk‘shnm- Ntq ‘m‘kxrhr qdstqmr
‘ rgnbj udknbhsx hm sgd ⊥w̄ chqdbshnm ne l‘fmhstcd Tr<∂: + 0"77 ∗ /"/0) tmcdq sgd
‘rrtloshnm ne qdrhct‘k mnql‘khsx- Vd sgdm Knqdmsy sq‘mrenql sgd dkdbsqnl‘fmdshb §dkcr
‘mc sgd udknbhsx chrsqhatshnm etmbshnmr sn ‘ mdv eq‘ld ne qdedqdmbd lnuhmf ‘s Tr- Hm sgd
qdrtkshmf rgnbj,qdrs eq‘ld ne qdedqdmbd) sgd torsqd‘l ok‘rl‘ finv g‘r ‘m @keuÜm L‘bg
mtladq L: + 6"77-
Vd bnlo‘qd ntq cdsdqlhm‘shnm ne sgd @keuÜm L‘bg mtladq hm sgd rgnbj,qdrs eq‘ld)

L: + 6"77) vhsg sgd u‘ktd oqdchbsdc ax sgd LGC Q‘mjhmdflGtfnmhns itlo bnmchshnmr
’Atqfdrr % Rbgnkdq 1/04(- Sgd @keuÜm L‘bg mtladq hm sgd rgnbj,qdrs eq‘ld L: b‘m
ad qdk‘sdc sn sgd torsqd‘l hmfinv udknbhsx hm sgd rhltk‘shnm ’cnvmrsqd‘l qdrs( eq‘ld
T+

0<∂: + 5 ax sgd qdk‘shnm L: + qωT+
0<∂:(<ωq √ 0() vgdqd sgd LGC Q‘mjhmdflGtfnmhns

itlo bnmchshnmr xhdkc sgd rgnbj bnloqdrrhnm q‘shn q ◦ µ1<µ0 + T0<T1 + qωL:. δAm.α(

hm sdqlr ne sgd torsqd‘l o‘q‘ldsdqr L:) δAm + 34±) ‘mc α + αh ⊥ αd + 1- Vd ‘citrs
L: hm sgd rgnbj,qdrs eq‘ld hsdq‘shudkx tmshk vd §mc ‘fqddldms) xhdkchmf ‘ bnloqdrrhnm
q‘shn q + 2"51 ‘mc ‘ L‘bg mtladq L: + 7"18- Ntq ld‘rtqdc u‘ktd ne L: + 6"77 hr
‘ooqnwhl‘sdkx 4 knvdq sg‘m sgd LGC oqdchbshnm) vghbg hr mns tmdwodbsdc enq rdudq‘k
qd‘rnmr9 ’h( o‘qshbkdr sg‘s qdfidbs ‘s sgd rgnbj ‘mc drb‘od torsqd‘l knvdq sgd deedbshud
hmbnlhmf finv udknbhsx: ’hh( sgd LGC cdrbqhoshnm cndr mns b‘ostqd sgd cduh‘shnm adsvddm
hnm ‘mc dkdbsqnm cxm‘lhbr hm sgd bnkkhrhnmkdrr rxrsdl: ‘mc ’hhh( sgd bnkkhrhnmkdrr cxm‘lhbr
b‘m xhdkc cduh‘shnmr ne sgd deedbshud ‘ch‘a‘shb hmcdw eqnl sgd rsqnmfkx bnkkhrhnm‘k LGC
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EHFTQD 03- @ shldrs‘bj okns ne sgd mnql‘k oqn§kdr ne sgd ‘udq‘fd bqnrr,rgnbj dkdbsqhb §dkc
D̂wωw( oknssdc dudqx )s h./ + /"1) vgdqd sgd udqshb‘k chrok‘bdldms ne d‘bg sq‘bd hmchb‘sdr sgd
shld dunktshnm- Sgd aktd onhmsr hmchb‘sd sgd rgnbj onrhshnm wrωs( ‘s sgd ydqn bqnrrhmf ne D̂wωw(- Sgd
qdc khmd rgnvr sgd khmd‘q §s trdc sn bnlotsd sgd rgnbj udknbhsx Tr) bnm§ql‘shnm ntq oqnbdctqd
qdstqmr ‘m ‘ooqnwhl‘sdkx bnmrs‘ms rgnbj udknbhsx hm sgd rhltk‘shnm eq‘ld-

u‘ktd enq ‘ etkkx hnmhydc) gxcqnfdmhb ok‘rl‘ ne β + 4<2 ’B‘oqhnkh ds Wk- 1/1/: G‘ffdqsx %
B‘oqhnkh 1/1/(-

QDEDQDMBDR

@ERG@QH) @-R-) GNVDR) F-F-) JKDSYHMF) B-@-) G@QSKDX) C-O- % AN@QCRDM) R-@- 1/10 Sgd
hlonqs‘mbd ne dkdbsqnm K‘mc‘t c‘lohmf enq sgd chrrho‘shnm ne stqatkdms dmdqfx hm sdqqdrsqh‘k
l‘fmdsnrgd‘sg ok‘rl‘- I- Fdnogxr- Pdr- 015 ’01() d18467-

@M@FMNRSNONTKNR) F-B- % J@KH@ADSRNR) F-C- 0883 Rgnbj cqhes ‘bbdkdq‘shnm ne dmdqfdshb ’D fqd‘sdq
sg‘m nq dpt‘k sn 4/ jdU( oqnsnmr ‘mc ’D fqd‘sdq sg‘m nq dpt‘k sn 26 jdU.m( ‘kog‘ o‘qshbkdr ‘s sgd
D‘qsg&r anv rgnbj ‘r ‘ rntqbd ne sgd l‘fmdsnrgd‘sg dmdqfdshb hnm dudmsr- I- Fdnogxr- Pdr- 88)
1224fl1238-

@M@FMNRSNONTKNR) F-B-) QHF@R) @-F-) R@QQHR) D-S- % JQHLHFHR) R-L- 0887 Bg‘q‘bsdqhrshbr ne
torsqd‘l dmdqfdshb ’D≤4/ jdU( hnm dudmsr ctqhmf hmsdmrd fdnl‘fmdshb ‘bshuhsx- I- Fdnogxr- Pdr-
0.2) 8410fl8423-

@M@FMNRSNONTKNR) F-B-) SDMDMSDR) U- % U@RRHKH@CHR) D-R- 1//8 LdU hnm dudms nardqudc ‘s /84/
TS nm 3 L‘x 0887 ‘s ‘ pt‘rh,odqodmchbtk‘q anv rgnbj qdfhnm9 mdv nardqu‘shnmr ‘mc ‘m ‘ksdqm‘shud
hmsdqoqds‘shnm nm hsr nqhfhm- I- Fdnogxr- Pdr- 003) @/80/0-
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A@KK) K- % LDKQNRD) C-A- 1//0 Rgnbj cqhes ‘bbdkdq‘shnm ne dkdbsqnmr- Ntak- :rsqnm- Rnb- :trs- 07)
250fl262-

A@KNFG) @- % SQDTL@MM) Q-@- 1/02 Ngxrhbr ne Bnkkhrhnmkdrr Rgnbjr. RoWbd NkWrlW Rgnbj VWudr) unk-
01- Roqhmfdq Rbhdmbd % Atrhmdrr Ldch‘-

AQDS) @- 1/1/ B‘m vd sqtrs LGC itlo bnmchshnmr enq bnkkhrhnmkdrr rgnbjr; :rsqnogxr- I- 8.. ’1() 000-
ATQFDRR) C-) GDKKHMFDQ) O-) FHMFDKK) H- % SQ©UMÈ †BDJ) O-L- 1/05 Lhbqnrsqtbstqd hm svn,‘mc

sgqdd,chldmrhnm‘k gxaqhc rhltk‘shnmr ne odqodmchbtk‘q bnkkhrhnmkdrr rgnbjr- I- NkWrlW Ngxr- 71 ’3(-
ATQFDRR) C- % RBGNKDQ) L- 1//6 Rgnbj eqnms hmrs‘ahkhsx ‘rrnbh‘sdc vhsg qdfidbsdc hnmr ‘s sgd

odqodmchbtk‘q rgnbj- Ngxr- NkWrlWr 03 ’0() /010/7-
ATQFDRR) C- % RBGNKDQ) L- 1/04 Bnkkhrhnmkdrr Rgnbjr hm RoWbd NkWrlWr- B‘laqhcfd Tmhudqrhsx Oqdrr-
B@OQHNKH) C-) G@FFDQSX) B-B- % AK@RH) O- 1/1/ Jhmdshb rhltk‘shnmr ne bnrlhb,q‘x,lnch§dc rgnbjr-

HH- O‘qshbkd rodbsq‘- :rsqnogxr- I- 8.4 ’0() 1-
B@OQHNKH) C- % ROHSJNURJX) @- 1/03 Rhltk‘shnmr ne hnm ‘bbdkdq‘shnm ‘s mnm,qdk‘shuhrshb rgnbjr- H-

@bbdkdq‘shnm de§bhdmbx- :rsqnogxr- I- 672 ’1() 80-
B@OQHNKH) C-) YG@MF) G- % ROHSJNURJX) @- 1/07 Cheetrhud rgnbj qd,‘bbdkdq‘shnm- I- NkWrlW Ngxr-

73 ’2(-
BGDM) B-G-J-) JKDHM) J-F- % GNVDR) F-F- 1/08 Duhcdmbd enq dkdbsqnm K‘mc‘t c‘lohmf hm ro‘bd

ok‘rl‘ stqatkdmbd- MWs- Bnlltm- 0. ’0() 0fl7-
DCLHRSNM) I-O- % JDMMDK) B-E- 0873 @ o‘q‘ldsqhb rtqudx ne sgd §qrs bqhshb‘k L‘bg mtladq enq ‘ e‘rs

LGC rgnbj- Bnlots- Ngxr- Bnlltm- 21 ’2() 318fl330-
F@QF@SÁ) K-) AHMFG@L) Q-) ENMRDB@) Q-@- % RHKU@) K-N- 1//6 cgxaqhc9 ‘ l‘rrhudkx o‘q‘kkdk bncd

enq gxaqhc rhltk‘shnmr ne ro‘bd ok‘rl‘r- Bnlots- Ngxr- Bnlltm- 065 ’5() 308fl314-
F@QX) R-O-) LNMSFNLDQX) L-C-) EDKCL@M) V-B- % ENQRKTMC) C-V- 0865 Oqnsnm sdlodq‘stqd

‘mhrnsqnox hmrs‘ahkhshdr hm sgd rnk‘q vhmc- I- Fdnogxr- Pdr- 70) 0130fl0135-
FDC@KHM) L- % F@MTRGJHM@) M- 1/11 Hlokhb‘shnmr ne vd‘j qhookhmf ne sgd rgnbj q‘lo nm sgd o‘ssdqm

ne sgd dkdbsqnl‘fmdshb §dkc ‘mc hnm chrsqhatshnmr- I- NkWrlW Ngxr- 77 ’2() 8/477/2/0-
FDQRGL@M) C-I-) E,UHÍ@R) @-) CNQDKKH) I-B-) AN@QCRDM) R-@-) @U@MNU) K-@-) ADKK@M) O-L-)

RBGV@QSY) R-I-) K@UQ@TC) A-) BNEEDX) U-M-) BG@MCKDQ) L-N-) R@HSN) X-) O@SDQRNM)
V-Q-) ETRDKHDQ) R-@-) DQFTM) Q-D-) RSQ@MFDV@X) Q-I-) QTRRDKK) B-S-) FHKDR) A-K-)
ONKKNBJ) B-I-) SNQADQS) Q-A- % ATQBG) I-K- 1/06 V‘ud,o‘qshbkd dmdqfx dwbg‘mfd chqdbskx
nardqudc hm ‘ jhmdshb @keuÜm,aq‘mbg v‘ud- MWs- Bnlltm- 7) 03608-

G@FFDQSX) B-B- % B@OQHNKH) C- 1/08 cgxaqhcq9 ‘ gxaqhc o‘qshbkd,hm,bdkk bncd hmbktchmf qdk‘shuhrshb hnm
cxm‘lhbr- :rsqnogxr- I- 776 ’1() 054-

G@FFDQSX) B-B- % B@OQHNKH) C- 1/1/ Jhmdshb rhltk‘shnmr ne bnrlhb,q‘x,lnch§dc rgnbjr- H-
Gxcqncxm‘lhbr- :rsqnogxr- I- 8.4 ’0() 0-

GDKKHMFDQ) O-) SQ©UMH †BDJ) O-) J@RODQ) I-B- % K@Y@QTR) @-I- 1//5 Rnk‘q vhmc oqnsnm sdlodq‘stqd
‘mhrnsqnox9 khmd‘q sgdnqx ‘mc VHMC.RVD nardqu‘shnmr- Fdnogxr- Pdr- Jdss- 22) 80/0-

GNQU@SG) R-@-) GNVDR) F-F- % LBBTAAHM) @-I- 1/1/ Dkdbsqnm K‘mc‘t c‘lohmf ne jhmdshb @keuém
v‘udr hm rhltk‘sdc l‘fmdsnrgd‘sg stqatkdmbd- Ngxr- NkWrlWr 16 ’0/() 0/18/0-

GNVDR) F-F- 1//8 Khlhs‘shnmr ne g‘kk LGC ‘r ‘ lncdk enq stqatkdmbd hm vd‘jkx bnkkhrhnm‘k ok‘rl‘r-
MnmkhmdWq Nqnb- Fdnogxr- 05) 108fl121-

GNVDR) F-F- 1/06 @ oqnrodbstr nm jhmdshb gdkhnogxrhbr- Ngxr- NkWrlWr 13 ’4() /448/6-
GNVDR) F-F-) JKDHM) J-F- % KH) S-B- 1/06 Ch‘fmnrhmf bnkkhrhnmkdrr dmdqfx sq‘mredq trhmf §dkc,o‘qshbkd

bnqqdk‘shnmr9 Uk‘rnu,Onhrrnm ok‘rl‘r- I- NkWrlW Ngxr- 72 ’0() 6/472/0/1-
GNVDR) F-F-) JKDHM) J-F- % SDMA@QFD) I-L- 1/03 U‘khchsx ne sgd S‘xknq gxonsgdrhr enq khmd‘q jhmdshb

v‘udr hm sgd vd‘jkx bnkkhrhnm‘k rnk‘q vhmc- :rsqnogxr- I- 678 ’1() 0/5-
GNVDR) F-F-) LBBTAAHM) @-I- % JKDHM) J-F- 1/07 Ro‘sh‘kkx knb‘khydc o‘qshbkd dmdqfhy‘shnm ax K‘mc‘t

c‘lohmf hm btqqdms rgddsr oqnctbdc ax rsqnmf @keuÜm v‘ud bnkkhrhnmr- I- NkWrlW Ngxr- 73 ’0()
8/473/0/4-

INGK@MCDQ) @-) RBGV@QSY) R-I-) U@HU@CR) @-) JGNSX@HMSRDU) X-U-) FHMFDKK) H-) ODMF) H-A-)
L@QJHCHR) R-) KHMCPUHRS) O-,@-) DQFTM) Q-D-) L@QJKTMC) F-S-) ds Wk- 1/05 Qhookdc
pt‘rhodqodmchbtk‘q rgnbj nardqudc ax sgd l‘fmdsnrogdqhb ltkshrb‘kd ro‘bdbq‘es- Ngxr- Pdu- Jdss-
006 ’05() 0540/0-
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INGK@MCDQ) @-) U@HU@CR) @-) JGNSX@HMSRDU) X-U-) FHMFDKK) H-) RBGV@QSY) R-I-) FHKDR) A-K-)
SNQADQS) Q-A- % QTRRDKK) B-S- 1/07 Rgnbj qhookdr nardqudc ax sgd LLR ro‘bdbq‘es9 hnm
qdfidbshnm ‘mc chrodqrhud oqnodqshdr- NkWrlW Ngxr- Bnmsqnk- Etrhnm 5. ’01() 014//5-

ITMN) I-) AQNVM) B-) GNVDR) F-F-) G@FFDQSX) B- % SDMA@QFD) I-L- 1/11 Og‘rd ro‘bd
dmdqfhy‘shnm ne hnmr hm nakhptd rgnbjr ’rtalhssdc(-

ITMN) I-) GNVDR) F-F-) SDMA@QFD) I-L-) VHKRNM) K-A-) ROHSJNURJX) @-) B@OQHNKH) C-) JKDHM)
J-F- % G@JHL) @- 1/10 @ §dkcflo‘qshbkd bnqqdk‘shnm ‘m‘kxrhr ne ‘ odqodmchbtk‘q l‘fmdshydc
bnkkhrhnmkdrr rgnbj- I- NkWrlW Ngxr- 76 ’2(-

JDMMDK) B-E-) DCLHRSNM) I-O- % G@C@) S- 0874 @ pt‘qsdq bdmstqx ne bnkkhrhnmkdrr rgnbj qdrd‘qbg-
V‘rghmfsnm CB @ldqhb‘m Fdnogxrhb‘k Tmhnm Fdnogxrhb‘k Lnmnfq‘og Rdqhdr) unk- 23) oo- 0fl25-

JKDHM) J-F- % GNVDR) F-F- 1/04 Oqdchbsdc hlo‘bsr ne oqnsnm sdlodq‘stqd ‘mhrnsqnox nm rnk‘q vhmc
stqatkdmbd- Ngxr- NkWrlWr 11 ’2() /218/2-

JKDHM) J-F- % GNVDR) F-F- 1/05 Ld‘rtqhmf bnkkhrhnmkdrr c‘lohmf hm gdkhnrogdqhb ok‘rl‘r trhmf
§dkcflo‘qshbkd bnqqdk‘shnmr- :rsqnogxr- I- Jdss- 715 ’1() K2/-

JKDHM) J-F-) GNVDR) F-F- % SDMA@QFD) I-L- 1/06 Ch‘fmnrhmf bnkkhrhnmkdrr dmdqfx sq‘mredq trhmf
§dkcflo‘qshbkd bnqqdk‘shnmr9 fxqnjhmdshb stqatkdmbd- I- NkWrlW Ngxr- 72 ’3(-

JKDHM) J-F-) GNVDR) F-F-) SDMA@QFD) I-L-) A@KD) R-C-) BGDM) B-G-J- % R@KDL) B-R- 1/01
Trhmf rxmsgdshb ro‘bdbq‘es c‘s‘ sn hmsdqoqds bnloqdrrhakd fitbst‘shnmr hm rnk‘q vhmc stqatkdmbd-
:rsqnogxr- I- 644 ’1() 048-

JKDHM) J-F-) GNVDR) F-F-) SDMA@QFD) I-L- % U@KDMSHMH) E- 1/1/ Ch‘fmnrhmf bnkkhrhnmkdrr dmdqfx
sq‘mredq trhmf §dkc,o‘qshbkd bnqqdk‘shnmr9 @keuÜm,hnm bxbknsqnm stqatkdmbd- I- NkWrlW Ngxr- 75 ’3()
8/475/3/1-

JQ@RMNRDKRJHJG) U-U-) KDLAÉFD) A-) R@UNHMH) O- % KNAYHM) U-U- 1//1 Mnmrs‘shnm‘qhsx ne rsqnmf
bnkkhrhnmkdrr pt‘rhodqodmchbtk‘q rgnbjr9 sgdnqx ‘mc etkk o‘qshbkd mtldqhb‘k rhltk‘shnmr- Ngxr-
NkWrlWr 8 ’3() 0081fl01/8-

KDQNX) L-L-) FNNCQHBG) B-B-) VHMRJD) C-) VT) B-R- % O@O@CNONTKNR) J- 0870 Rhltk‘shnm ne ‘
odqodmchbtk‘q anv rgnbj- Fdnogxr- Pdr- Jdss- 7 ’01() 0158fl0161-

KDQNX) L-L-) VHMRJD) C-) FNNCQHBG) B-B-) VT) B-R- % O@O@CNONTKNR) J- 0871 Sgd rsqtbstqd ne
odqodmchbtk‘q anv rgnbjr- I- Fdnogxr- Pdr-. RoWbd Ngxr- 76 ’@6() 4/70fl4/83-

KH) S-B-) GNVDR) F-F-) JKDHM) J-F-) KHT) X-,G- % SDMA@QFD) I-L- 1/08 Bnkkhrhnmkdrr dmdqfx
sq‘mredq hm jhmdshb stqatkdmbd9 §dkcflo‘qshbkd bnqqdk‘shnmr hm Entqhdq,ro‘bd- I- NkWrlW Ngxr- 74 ’3()
8/474/3/5-

KH) W- % G@AA@K) R-Q- 1//0 C‘lohmf ne e‘rs ‘mc hnm bxbknsqnm nakhptd v‘udr hm sgd ltksh,hnm e‘rs rnk‘q
vhmc- I- Fdnogxr- Pdr-. RoWbd Ngxr- 0.5 ’@5() 0/558fl0/57/-

KNVD) Q-D- % ATQFDRR) C- 1//2 Sgd oqnodqshdr ‘mc b‘trdr ne qhookhmf hm pt‘rh,odqodmchbtk‘q
bnkkhrhnmkdrr rgnbj eqnmsr- Hm :mmWkdr FdnogxrhbWd) unk- 10) oo- 560fl568- Bnodqmhbtr FlaG-

LBBTAAHM) @-I-) GNVDR) F-F- % SDMA@QFD) I-L- 1/11 Bg‘q‘bsdqhyhmf udknbhsxflro‘bd rhfm‘stqdr ne
dkdbsqnm dmdqfhy‘shnm hm k‘qfd,fthcd,§dkc bnkkhrhnmkdrr l‘fmdshb qdbnmmdbshnm- Ngxr- NkWrlWr 18 ’4()
/410/4-

LBJD@M) L-D-) NLHCH) M- % JQ@TRR,U@QA@M) C- 0884 V‘ud ‘mc hnm dunktshnm cnvmrsqd‘l ne
pt‘rh,odqodmchbtk‘q anv rgnbjr- I- Fdnogxr- Pdr-. RoWbd Ngxr- 0.. ’@2() 2316fl2326-

LÑKKDQ) C-) ds Wk- 1/1/ Sgd rnk‘q nqahsdq lhrrhnm- Rbhdmbd nudquhdv- :rsqnm- :rsqnogxr- 531) @0-
M@ILH) @-,G-) R@CNVRJX) I-) ds Wk- 0886 Sgd bnmshmtntr v‘udkds sq‘mrenql ‘mc u‘qh‘akd qdrnktshnm

shld,eqdptdmbx ‘m‘kxrhr- Ingmr Gnojhmr :NJ Sdbg- Chf- 07 ’0() 023fl03/-
NJ@) L-) SDQ@R@V@) S-) RDJH) X-) ETIHLNSN) L-) J@R@A@) X-) JNIHL@) G-) RGHMNG@Q@) H-)

L@SRTH) G-) L@SRTLNSN) G-) R@HSN) X-) ds Wk- 1//5Vghrskdq bqhshb‘k L‘bg mtladq ‘mc dkdbsqnm
‘bbdkdq‘shnm ‘s sgd anv rgnbj9 fdns‘hk nardqu‘shnm- Fdnogxr- Pdr- Jdss- 22 ’13(-

NOHD) R-) UDQRBG@QDM) C-) BGDM) B-G-J-) NVDM) B-I- % HRDMADQF) O-@- 1/12 Sgd deedbs ne
u‘qh‘shnmr hm sgd l‘fmdshb §dkc chqdbshnm eqnl stqatkdmbd nm jhmdshb,rb‘kd hmrs‘ahkhshdr- :rsqnm-
:rsqnogxr- 561) K3-

NS@MH) M-E- 0877 Sgd ‘keudm hnm,bxbknsqnm hmrs‘ahkhsx- Rhltk‘shnm sgdnqx ‘mc sdbgmhptdr- I- Bnlots- Ngxr-
67 ’1() 140fl166-
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O@QJ) I-) QDM) B-) VNQJL@M) I-B- % AK@BJL@M) D-F- 1/02 O‘qshbkd,hm,bdkk rhltk‘shnmr ne o‘qshbkd
dmdqfhy‘shnm uh‘ rgnbj cqhes ‘bbdkdq‘shnm eqnl knvL‘bg mtladq pt‘rh,odqodmchbtk‘q rgnbjr hm rnk‘q
fi‘qdr- :rsqnogxr- I- 654) 036-

O@RBGL@MM) F-) RBJNOJD) M-) A@LD) R-I- % FNRKHMF) I-S- 0871 Nardqu‘shnmr ne fxq‘shmf hnmr hm sgd
enns ne sgd md‘qkx odqodmchbtk‘q anv rgnbj- Fdnogxr- Pdr- Jdss- 8 ’7() 770fl773-

R@UNHMH) O- % KDLADFD) A- 1/0/ Mnm ‘ch‘a‘shb dkdbsqnm adg‘uhnq sgqntfg ‘ rtodqbqhshb‘k odqodmchbtk‘q
bnkkhrhnmkdrr rgnbj9 hlo‘bs ne sgd rgnbj eqnms stqatkdmbd- I- Fdnogxr- Pdr- 004 ’@00() @000/2-

RBGQNDCDQ) I-V-Q-) GNVDR) F-F-) JKDSYHMF) B-@-) RJHEE) E-) B@QSDQ) S-@-) UHMBDM@) R- %
CNQEL@M) R- 1/10 K‘anq‘snqx ld‘rtqdldmsr ne sgd ogxrhbr ne ‘tqnq‘k dkdbsqnm ‘bbdkdq‘shnm ax
@keuÜm v‘udr- MWs- Bnlltm- 01 ’0() 0fl8-

RBJNOJD) M-) O@RBGL@MM) F-) A@LD) R-I-) FNRKHMF) I-S- % QTRRDKK) B-S- 0872 Dunktshnm
ne hnm chrsqhatshnmr ‘bqnrr sgd md‘qkx odqodmchbtk‘q anv rgnbj , rodbtk‘qkx ‘mc mnm,rodbtk‘qkx
qdfidbsdc,fxq‘shmf hnmr- I- Fdnogxr- Pdr- 77) 5010fl5025-

RSHW) S-G- 0881 VWudr hm NkWrlWr- Roqhmfdq Rbhdmbd % Atrhmdrr Ldch‘-
RV@MRNM) C-F- 0878 NkWrlW VWudr) 323 o- @b‘cdlhb Oqdrr-
S@IHL@) S-) LHL@) J- % C@VRNM) I-L- 0866 @keuÜm hnm,bxbknsqnm hmrs‘ahkhsx9 hsr ogxrhb‘k ldbg‘mhrl

‘mc nardqu‘shnm hm bnlotsdq rhltk‘shnm- Ngxr- Pdu- Jdss- 28 ’3() 1/0-
SNQQDMBD) B- % BNLON) F-O- 0887 @ oq‘bshb‘k fthcd sn v‘udkds ‘m‘kxrhr- Atkk- :l- Ldsdnqnk- Rnb-

68 ’0() 50fl67-
VHMRJD) C- % PTDRS) J-A- 0877 L‘fmdshb §dkc ‘mc cdmrhsx fitbst‘shnmr ‘s odqodmchbtk‘q rtodqbqhshb‘k

bnkkhrhnmkdrr rgnbjr- I- Fdnogxr- Pdr-. RoWbd Ngxr- 82 ’@8() 8570fl8582-
VT) B-R-) VHMRJD) C-) YGNT) X-L-) SR@H) R-S-) QNCQHFTDY) O-) S@M@J@) L-) O@O@CNONTKNR)

J-) @JHLNSN) J-) KHM) B-R-) KDQNX) L-L-) ds Wk- 0873 Lhbqnhmrs‘ahkhshdr ‘rrnbh‘sdc vhsg ‘ ghfg
L‘bg mtladq) odqodmchbtk‘q anv rgnbj- RoWbd Rbh- Pdu- 26) 52fl0/8-

Y@BG@QDFJ@R) F-) B@OQHNKH) C-) G@FFDQSX) B- % FTOS@) R- 1/11 @ jhmdshb rstcx ne sgd r‘stq‘shnm
ne sgd adkk hmrs‘ahkhsx- Oqdoqhms) ‘qWhu911/2-01457-
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