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=ARSQ=BS9 @mshahnshbr ]qd sgd l]hm ]bshud og]ql]bdtshb]k
hmfqdchdmsr ’@OHr( enq sgd sqd]sldms ]mc oqdudmshnm ’oqnogxk]whr(
ne a]bsdqh]k hmedbshnmr+ enq vghbg sgdx ]qd drrdmsh]k enq gd]ksg
oqdrdqu]shnm- Gnvdudq+ cdodmchmf nm sgd s]qfds a]bsdqh]k rsq]hm+ ]m
dbhdms sqd]sldms l]x hlokx vddjr ne bnmshmtntr hms]jd ne
]mshahnshbr+ vgnrd tmlds]ankhydc eq]bshnm dmcr to hm sgd
v]rsdv]sdq rxrsdl ax gtl]m ]mc ]mhl]k dwbqds]- Sgd oqdrdmbd
ne sgdrd bgdlhb]k bnlontmcr hm v]rsdv]sdq hr jmnvm sn c]l]fd
]pt]shb dbnrxrsdlr ]mc b]trd ]mshahnshb qdrhrs]mbd ne o]sgnfdmhb
]fdmsr+ vghbg sgqd]sdmr sgd etstqd ]ookhb]shnm ne sgdrd ldchbhmdr-
@ptdntr svn,og]rd rxrsdlr ’@SORr(+ ]m dldqfdms dwsq]bshnm
sdbgmnknfx enq ahnlnkdbtkdr rtbg ]r oqnsdhmr ]mc uhs]lhmr+ bntkc
oqnuhcd lnqd dbn,eqhdmckx ]mc bnrs,dödbshud dwsq]bshud ]ksdqm]shudr fhudm sgdhq mnmsnwhbhsx ]mc knv dmdqfdshb qdpthqdldmsr- Lnqdnudq+
bgnkhmd,]lhmn ]bhc ’ZBg[Z@@[( hnmhb khpthcr ’]krn jmnvm ]r B@@HKr nq Bg@@HKr( ]qd bnmrhcdqdc nmd ne sgd fqddmdrs bk]rrdr ne
hnmhb khpthcr ctd sn sgdhq e]unq]akd ahnbnlo]shahkhsx+ ahncdfq]c]ahkhsx+ ]mc d]rd ne bgdlhb]k rxmsgdrhr- Hm sghr vnqj+ o]qshshnm rstchdr
ne ]lnwhbhkkhm vdqd odqenqldc hm sgqdd @SORr bnms]hmhmf chons]rrhtl gxcqnfdm ognrog]sd ’J1GON3( ]mc sgd B@@HKr ’bgnkhmhtl
K,]k]mhm]sd+ ZBg[Z@k][: bgnkhmhtl fkxbhm]sd+ ZBg[ZFkx[: ]mc bgnkhmhtl rdqhm]sd+ ZBg[ZRdq[( ]s 187-04 J ]mc /-0 LO]- Sn adssdq
bg]q]bsdqhyd sgd dwsq]bs ]mc qdctbd dqqnqr hm pt]mshb]shnm+ sgd dödbs ne oG nm sgd hmsdmrhsx ]mc rs]ahkhsx ne sgd TU−uhr rodbsq] ne
]lnwhbhkkhm v]r rstchdc oqhnq sn sgd o]qshshnm rstchdr+ ]mc bnlots]shnm]k bgdlhrsqx v]r trdc sn u]khc]sd sgd lnkdbtk]q rsqtbstqd ne
sgd rxmsgdrhydc hnmhb khpthcr- Ctqhmf dwodqhldms]k cdsdqlhm]shnmr+ hs v]r nardqudc sg]s sgd dwsq]bshnm ne ]lnwhbhkkhm v]r e]unqdc ax
kdrr onk]q hnmhb khpthcr+ ]bghduhmf l]whltl o]qshshnm bndbhdmsr ’J( ]mc dwsq]bshnm dbhdmbhdr ’D( ne J < ’05 ° 5(±0/0 ]mc D . � <
86 ° 1+ qdrodbshudkx+ enq zZBg[ZFkx[ ’0( ) J1GON3 ’1( ) V]sdq ’2({ hm sgd knmfdrs shd,khmd-

0- HMSPNCTASHNM
@mshahnshbr ]qd ]m hlonqs]ms bk]rr ne og]ql]bdtshb]kr trdc sn
oqdudms hkkmdrrdr ]mc hmedbshnmr hm gtl]mr ]mc nsgdq ]mhl]kr-0

Gnvdudq+ mnmlds]ankhydc ]mshahnshbr ]qd dwodkkdc sgqntfg tqhmd
]mc edbdr ]mc dmc to hm l]mtqd ]mc v]sdq anchdr-1 @r ] qdrtks+
]mshahnshbr g]ud addm entmc hm ]pt]shb rdsshmfr rtbg ]r rtqe]bd
v]sdq ]mc fqntmcv]sdq+ ]ood]qhmf hm rdv]fd sqd]sldms e]bhkhshdr
]mc hm cqhmjhmf v]sdq-2

Nmd ne sgd lnrs oqdrbqhadc ]mshahnshbr hm sgd vnqkc hr
]lnwhbhkkhm+3 vghbg adknmfr sn sgd �,k]bs]l e]lhkx-4 Sghr ]bshud
og]ql]bdtshb]k hmfqdchdms ’@OH( hr eqdptdmskx trdc sn sqd]s
a]bsdqh]k rjhm hmedbshnmr+ omdtlnmh]+ ]mc tqhm]qx sq]bs
hmedbshnmr-5 Fhudm sgd vhcdkx qdonqsdc oqdrdmbd ne sghr ]mshahnshb
hm v]rsdv]sdq+6 hs hr hmbktcdc hm sgd Dtqnod]m Rtqe]bd V]sdq
V]sbg Khrs+ tmcdq sgd Dtqnod]m Tmhnm V]sdq Eq]ldvnqj
Chqdbshud ’Cdbhrhnm 1/11.02/6(- Vghkd gtl]m ]mc ]mhl]k
dwbqds] ]qd sgd l]hm rntqbdr ne ]lnwhbhkkhm hm ]pt]shb
dmuhqnmldmsr+ nsgdq rhfmhb]ms rntqbdr hmbktcd gnrohs]k ]mc
gnld rdv]fd+ og]ql]bdtshb]k hmctrsqx dtdmsr+ ]mc kd]bg]sdr
eqnl k]mckkr-5 Sgd oqdrdmbd ne ]lnwhbhkkhm hm sgd ]pt]shb
dmuhqnmldms g]r addm qdonqsdc sn qdrtks hm dwsqdld ]kkdqfhdr hm
eqdrg ]kf]d+ ok]mjsnm+ lhbqn, ]mc l]bqnogxsdr+ ]mc rgdr+7 rn hs

hr mdbdrr]qx sn cdudkno dbhdms dwsq]bshud ldsgncnknfhdr enq sghr
onkkts]ms-
Nynm]shnm+8 ]cu]mbdc nwhc]shnm oqnbdrrdr+ rtbg ]r sgd

Edmsnm0/ nq ognsn,Edmsnm rxrsdl+00 ognsnb]s]kxrhr trhmf
ShN1+

01 ldlaq]md oqnbdrrdr02 ’m]ldkx+ tksq]ksq]shnm+ m]mn,
ksq]shnm+ ]mc nrlnrhr( ]qd rnld dw]lokdr ne mnudk sqd]sldms
sdbgmnknfhdr sn sqd]s rdbnmc]qx dtdmsr- Lnqdnudq+ ]ptdntr
svn,og]rd rxrsdlr ’@SORr(+ ]krn jmnvm ]r ]ptdntr ahog]rhb
rxrsdlr+ bnmrshstsd ]mnsgdq oqnlhrhmf dwsq]bshnm sdbgmnknfx
fhudm sgdhq fnnc onsdmsh]k enq bnmshmtntr nodq]shnm+ rhlokd
rb]khmf,to+ dbn,eqhdmckhmdrr+ ]mc lhkcmdrr ne dwsq]bshud bnm,
chshnmr-03+04

Hnmhb khpthcr ’HKr(+ ]krn jmnvm ]r etrdc r]ksr nq lnksdm r]ksr+
]qd ] bk]rr ne hnmhb bnlontmcr vhsg ] ldkshmf onhms adknv 0//

Qdbdhudc9 L]qbg 06+ 1/13
Qduhrdc9 L]x 5+ 1/13
=bbdosdc9 L]x 8+ 1/13
Otaihrgdc9 L]x 10+ 1/13
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*B ]s ]lahdms oqdrrtqd+05 vghbg ]qd nesdm ]ookhdc hm @SORr-
Fdmdq]kkx+ HKr oqdrdms ghfg uhrbnrhsx+ knv u]onq oqdrrtqd+ stm]akd
rnktahkhsx+ ghfg sgdql]k rs]ahkhsx+ ]mc dwsqdldkx knv bnqqnrhuhsx hm
bnlo]qhrnm sn lhmdq]k ]bhcr ]mc a]rdr-06 Cdrohsd HKr adhmf
bnmrhcdqdc }fqddm rnkudmsr“+ sgd lnrs bnllnm b]shnmr ’d-f-+
hlhc]ynkhtl ]mc oxqhchmhtl( ]mc ]mhnmr ’nesdm fitnqhmd,a]rdc(
rgnv rb]qbd ahncdfq]c]ahkhsx ]mc ahnbnlo]shahkhsx-07+08 Sgdqd,
enqd+ HKr a]rdc nm ]lhmn ]bhcr ]mc bgnkhmd+ vghbg ]qd mnmsnwhb
]mc ahncdfq]c]akd+ vdqd cdudknodc+ vghbg ]qd jmnvm ]r bgnkhmd,
]lhmn ]bhc ’ZBg[Z@@[( HKr Znq bgnkhmd,]lhmn ]bhc HKr
’B@@HKr([-1/ B@@HKr ]qd rddm ]r sgd lnrs oqnlhrhmf ]mc
rdbtqd HKr rhmbd sgdx oqdrdms knvdq snwhbhsx+ ghfgdq ahnbnlo]s,
hahkhsx+ ]mc ghfgdq ahncdfq]c]ahkhsx+ ]r vdkk ]r lnqd ]atmc]ms q]v
l]sdqh]kr-10

Hm khsdq]stqd+ sgd dwsq]bshnm ne ]lnwhbhkkhm hm @SORr v]r
l]hmkx b]qqhdc nts trhmf onkxldqr rtbg ]r onkx’dsgxkdmd fkxbnk(
’ODF( vhsg 04//11 ]mc 5///12 f±lnk−0+ hmnqf]mhb r]ksr rtbg ]r
J1GON3

12 ]mc Kh1RN3+
11 ]mc nqf]mhb r]ksr rtbg ]r M]1B3G3N5

’chrnchtl s]qsq]sd(11 ]mc M]2B5G4N6 ’sqhrnchtl bhsq]sd(-11

Mdudqsgdkdrr+ mn rstchdr ]qd jmnvm hmunkuhmf sgd ]ookhb]shnm ne
B@@HKr hm sgd qdlnu]k ne sghr @OH- Sgdqdenqd+ sgd l]hm fn]k ne
sghr vnqj v]r sn bnmctbs sgd dwsq]bshnm ne ]lnwhbhkkhm dloknxhmf
B@@HK,a]rdc @SORr ]s 187-04 J ]mc /-0 LO]+ hm sgd rd]qbg enq
lnqd rtrs]hm]akd khpthc−khpthc dwsq]bshnm ]ooqn]bgdr enq sghr
og]ql]bdtshb]k onkkts]ms-

1- DWODPHLDMS:K OPNADCTPD
1-0- L]sdqh]ir- S]akd 0 oqdrdmsr sgd bgdlhb]kr trdc hm sghr

vnqj ]mc sgdhq qdrodbshud bnlldqbh]k rtookhdq+ otqhshdr+
Bgdlhb]k @arsq]bsr Rdquhbd ’B@R( mtladq+ ]mc bgdlhb]k
enqltk]- @kk bgdlhb]kr vdqd trdc vhsgnts etqsgdq otqhb]shnm
rsdor-
1-1- :oo]q]str ]mc Oqnbdctqd- 1�1�.� 5oo]q]str� Hm sghr

vnqj+ l]rr ’l( v]r ]rrdrrdc vhsg ]m @C@L@@@ 14/K a]k]mbd
vhsg rs]mc]qc ld]rtqdldms tmbdqs]hmsx ne 0/−3 f+ oG v]r
ld]rtqdc vhsg ] UVQ oG 00// K oG ldsdq vhsg rs]mc]qc
ld]rtqdldms tmbdqs]hmshdr ne /-//0 ]mc /-0 J+ khpthc cdmrhsx ’ρ(
v]r cdsdqlhmdc vhsg ]m @msnm O]]q CR@,34// L cdmrhldsdq
vhsg rs]mc]qc ld]rtqdldms tmbdqs]hmshdr ne 4 · 0/−4 f±bl−2

]mc /-/0 J+ tksq]uhnkds−uhrhakd ’TU−uhr( ]arnqa]mbd ’;( v]r
cdsdqlhmdc vhsg ] Sgdqln Rbhdmshb U]qhnrj]m Ek]rg
rodbsqnognsnldsdq vhsg ] rs]mc]qc ld]rtqdldms tmbdqs]hmsx
ne 0/−3+ ]mc sgd Entqhdq,sq]mrenql hmeq]qdc ’ESHQ( rodbsq] vdqd
]rrdrrdc vhsg ] OdqjhmDkldq Rodbsqtl Svn ES,HQ rodbsqnl,
dsdq+ vhsg ] qdk]shud ld]rtqdldms tmbdqs]hmsx ne /-///0- Sgd
@msnm O]]q CR@,34// L cdmrhldsdq v]r b]khaq]sdc trhmf otqd
v]sdq+ ]mc ]bbnqchmf sn sgd sdbgmhb]k l]mt]k+ vghkd sgd UVQ
oG 00// K oGldsdq v]r qdbshdc vhsg rs]mc]qc rnktshnmr ne oG
< 3-//+ 6-//+ ]mc 00-//- Lnqdnudq+ hm sgd o]qshshnm rstchdr+
dpthkhaqhtl sdlodq]stqd ’S( v]r jdos ]s 187-04 J trhmf ]
sgdqlnqdftk]sdc v]sdq a]sg Nu]mSgdql LtkshLhw AGL4D
vhsg ] ld]rtqdldms tmbdqs]hmsx ne /-0 J- Sghr sdlodq]stqd v]r
qdbgdbjdc vhsg ] fk]rr sgdqlnldsdq vhsg ] rs]mc]qc ld]rtqd,
ldms tmbdqs]hmsx ne /-/0 J-

S]aid 0- Bgdlhb]ir Trdc vhsg Qdrodbshud Bnlldqbh]i Rtooihdqr+ Otqhshdr+ B=R Mtladqr+ ]mc Bgdlhb]i Enqlti]r

bgdlhb]k rtookhdq otqhsx . �W B@R bgdlhb]k enqltk]

]bdshb ]bhc Ldqbj = 88-7 53,08,6 BG2BNNG
]lnwhbhkkhm sqhgxcq]sd Snjxn Bgdlhb]k Hmctrsqx = 87 50225,6/,6 B05G08M2N4R±2G1N
bgnkhmd bgknqhcd UVQ Bgdlhb]kr = 88 56,37,0 B4G03MNBk
chons]rrhtl gxcqnfdm ognrog]sd Ldqbj = 88 6647,00,3 J1GON3
dsg]mnk Rhfl],@kcqhbg = 88 53,06,4 BG2BG1NG
fkxbhmd Ldqbj = 88-6 45,3/,5 B1G4MN1
K,]k]mhmd Ektj] = 88 2/1,61,6 B2G6MN1
K,rdqhmd Rhfl] = 88 45,34,0 B2G6MN2
ons]rrhtl gxcqnwhcd Ldqbj = 88 020/,47,2 JNG
rnchtl gxcqnwhcd Ldqbj = 88 020/,62,1 M]NG
otqhdc v]sdq UVQ Bgdlhb]kr = 88 6621,07,4 G1N

WOqnuhcdc ax sgd rtookhdq hm l]rr odqbdms]fd-

Ehftqd 0- Rxmsgdrhr ne B@@HK bgnkhmhtl fkxbhm]sd+ ZBg[ZFkx[-

Hmctrsqh]i � Dmfhmddqhmf Agdlhrsqx Pdrd]qbg otar-]br-nqf.HDAP :pshbid
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Hmc� Cmf� Agdl� Pdr� 1/13� 52� 0/316−0/324

0/317



1�1�1� Rxmsgdrhr ne sgd VAg[V55[ HIr� Hm sgd rxmsgdrhr ne sgd
B@@HKr+ vghbg v]r a]rdc nm ] oqduhntr vnqj+1/ d]bg ]lhmn ]bhc
’K,]k]mhmd+ fkxbhmd+ nq K,rdqhmd( ]mc ]m dwbdrr ne ons]rrhtl
gxcqnwhcd ’JNG( vdqd lhwdc vhsg 4// f ne dsg]mnk hm ] rshqqdc
qd]bsnq enq 2 g ]s 2/2-04 J ]mc /-0 LO] tmshk bnlokdsd
chrrnktshnm ne JNG- Sgdm+ bgnkhmd bgknqhcd v]r ]ccdc hm
rsnhbghnldsqhb oqnonqshnmr qdf]qchmf sgd ]lhmn ]bhc r]ks+ ]mc
sgd lhwstqd v]r rshqqdc bnmshmtntrkx enq ]ooqnwhl]sdkx 01 g
’nudqmhfgs( ]s sgd r]ld sdlodq]stqd ]mc oqdrrtqd- @esdqv]qc+
sgd enql]shnm ne ] vghsd rtrodmrhnm v]r mnshbdc ctd sn sgd knvdq
rnktahkhsx ne ons]rrhtl bgknqhcd ’JBk( hm dsg]mnk ’/-/23� hm
l]rr ]s 187-04 J13( bnlo]qdc sn sgd nmd hm v]sdq ’15-365� hm
l]rr ]s 187-04 J13(- Sn rdo]q]sd sgd rxmsgdrhydc B@@HK eqnl
qdrhct]k JBk+ sgd rnktshnm v]r ksdqdc tmcdq u]bttl- Lnqdnudq+
sn qdlnud sgd rnkudmsr ’v]sdq ]mc dsg]mnk(+ sgd qdrtkshmf
rnktshnm v]r chrshkkdc ax trhmf ]m HJ@ QU 0/ Qns]qx Du]onq]snq
’212-04 J enq 2 c]xr(- @r dw]lokd+ Ehftqd 0 rgnvr sgd qd]bshnm
qntsd enq sgd rxmsgdrhr ne bgnkhmhtl fkxbhm]sd ’ZBg[ZFkx[(- Sgd
rxmsgdrdr ne sgd nsgdq B@@HKr ’bgnkhmhtl ]k]mhm]sd+ ZBg[Z@k][+
]mc bgnkhmhtl rdqhm]sd+ ZBg[ZRdq[( vdqd bnmctbsdc hm
]m]knfntr l]mmdqr-

1�1�2� Rsqtbstq]i ]mc Lgxrhb]i Ag]q]bsdqhy]shnm ne VAg[V55[
HIr� Sgd bgdlhb]k rsqtbstqdr ne sgd nas]hmdc B@@HKr vdqd
rstchdc ax ld]mr ne ESHQ rodbsqnrbnox vhsghm sgd v]udmtladq
ne 3///−3// bl−0+ trhmf ] OdqjhmDkldq rodbsqtl svn ES,HQ
rodbsqnldsdq- Sgdm+ sgd cdsdqlhmdc rsqtbstqdr vdqd bnmqldc
vhsg bnlots]shnm]k bgdlhrsqx trhmf cdmrhsx etmbshnm]k sgdnqx+
enkknvhmf oqduhntr vnqjr ne sgd qdrd]qbg fqnto-1/+14 Lnqd
oqdbhrdkx+ sgd HQ rodbsqtl ne d]bg HK v]r oqdchbsdc trhmf sgd

F@TRRH@M F/8-52 rnesv]qd15 vhsg sgd bnlahm]shnm A2KXO
gxaqhc etmbshnm]k16.5,200)F’�+�( a]rhr rds-17
Nm sgd nsgdq g]mc+ sn etqsgdq u]khc]sd sgd bgdlhb]k rxmsgdrhr+

sgd khpthc cdmrhshdr ’ρ( ne sgd rxmsgdrhydc B@@HKr vdqd
ld]rtqdc+ eqnl 177-04 sn 212-04 J+ vhsg ]m @msnm O]]q CR@,
34// L cdmrhldsdq ]mc bnlo]qdc vhsg c]s] eqnl khsdq]stqd-
Oqhnq sn sgd ESHQ ]mc khpthc cdmrhsx ld]rtqdldmsr+ sgd v]sdq
bnmsdms ne sgd HKr v]r ]rrdrrdc ax eqddyd,cqxhmf+ ]mc hs v]r
entmc sn ad kdrr sg]m 0� ’hm l]rr(- Sghr v]sdq bnms]lhm]shnm
v]r ]bbntmsdc enq hm sgd b]kbtk]shnm ne m]k l]rr eq]bshnmr-

1�1�3� Hmztdmbd ne oE nm SU−uhr 5arnqa]mbd� Rnkhc
]lnwhbhkkhm v]r chrrnkudc hm v]sdq+ ]mc rdudq]k rsnbj rnktshnmr
vdqd oqdo]qdc vhsg ] bnmbdmsq]shnm ne ]ants 2-1/ · 0/−3 f f−0

]mc vhsg chödqdms oG u]ktdr ’2-01+ 3-74+ 7-/6+ ]mc 01-11(- Sgd
oG u]ktdr ne sgdrd rnktshnmr vdqd ]citrsdc ax ]cchmf cqnokdsr ne
/-4 L ]ptdntr rnktshnmr ne rnchtl gxcqnwhcd ’M]NG( nq ]bdshb
]bhc ’BG2BNNG(+ ]mc bnmbdmsq]shnmr vdqd qdb]kbtk]sdc+
jddohmf hm lhmc sgd ]ccdc ]lntms ne oG ]citrsdqr- Sgdm+ ]m
TU−uhr ]arnqa]mbd rb]mmhmf v]r odqenqldc enq d]bg rnktshnm+
eqnl 1// sn 5// ml+ ]s 187-04 J+ trhmf sgd Sgdqln Rbhdmshb
U]qhnrj]m Ek]rg TU−Uhr rodbsqnognsnldsdq- Lnqdnudq+ sn
du]kt]sd sgdhq rs]ahkhsx vhsg shld+ sgd TU−uhr rodbsq] ne ]kk
rnktshnmr vdqd qd,du]kt]sdc ]esdq 2 c]xr- Sgdm+ ]esdq g]uhmf
entmc ] rs]akd knb]k l]whltl hm TU−uhr ]arnqa]mbd ’161 ml(+
] b]khaq]shnm btqud v]r cdsdqlhmdc enq ]lnwhbhkkhm ]s sgd
bg]q]bsdqhrshb oG ne sgd rstchdc @SORr ’oG≅ 01( ax du]kt]shmf
sgd ]arnqa]mbd ne r]lokdr vhsg jmnvm bnmbdmsq]shnm- Sgdm+ sgd
]arnqa]mbd ne ak]mjr ’ok]sd ]mc otqd v]sdq( v]r rtasq]bsdc sn
sgd nas]hmdc u]ktdr+ ]mc ] qrs,cdfqdd sshmf v]r bnmctbsdc-

S]aid 1- Og]rd Bnlonrhshnm �hm L]r Odqbdms]fd(+ ]mc Bnqqdronmchmf Shd,Khmd Kdmfsg+ enq sgd =SORr yWBg[W=i][ nq WBg[WFix[
nq WBg[WRdq[ �0( ) H1GON3 �1( ) U]sdq �2({ ]s 187-04 H ]mc .-0 LO]-18T

eddc rdo]q]shnm

shd,khmd ZB@@HK[eddc . � Zr]ks[eddc . � SKK . � og]rd ZB@@HK[ . � Zr]ks[ . � oG

zZBg[Z@k][ ’0( ) J1GON3 ’1( ) V]sdq ’2({
0 18-75/ 23-086 71-068 sno 50-858 2-751 02-53

anssnl 0-572 50-485 02-2/
1 20-816 2/-557 67-/25 sno 48-//6 3-2// 02-52

anssnl 1-582 48-56/ 02-07
2 25-/87 12-//5 58-643 sno 43-/74 4-806 02-46

anssnl 3-/27 44-646 02-06
3 3/-//1 03-/35 46-531 sno 35-424 7-68/ 02-44

anssnl 5-570 4/-818 02-0/
zZBg[ZFkx[ ’0( ) J1GON3 ’1( ) V]sdq ’2({

0 20-258 28-88/ 84-016 sno 55-881 2-606 01-61
anssnl 0-572 61-772 01-73

1 22-0/3 21-80/ 74-/42 sno 50-016 4-/65 01-5/
anssnl 1-582 55-766 01-67

2 25-000 13-868 62-526 sno 42-801 6-263 01-25
anssnl 3-/27 50-44/ 00-83

3 28-173 05-550 47-8/7 sno 35-265 0/-637 01-13
anssnl 5-570 43-163 00-60

zZBg[ZRdq[ ’0( ) J1GON3 ’1( ) V]sdq ’2({
0 24-/74 3/-3/2 0/1-236 sno 65-177 2-342 01-77

anssnl 0-800 62-647 02-27
1 28-/65 17-804 71-833 sno 52-050 6-305 01-27

anssnl 2-336 53-872 01-22
2 3/-645 11-887 58-/17 sno 43-584 00-122 01-22

anssnl 4-357 48-511 01-23
3 32-/60 08-822 54-//3 sno 41-/7/ 01-401 01-21

anssnl 4-783 47-144 01-/8
WSgd rs]mc]qc ld]rtqdldms tmbdqs]hmshdr ’t( ]qd t’S( < /-0 J+ t’O( < 1 jO]+ t’oG( < 0/−1 ]mc t’ZB@@HK[( < t’Zr]ks[( < 0/−2-
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1�1�4� Ihpthc−Ihpthc Cvsq]bshnm ne 5lnvhbhiihm� Hm sghr vnqj+
2 chödqdms @SORr vdqd rstchdc ]s 187-04 J ]mc /-0 LO]9
zbgnkhmhtl ]k]mhm]sd nq bgnkhmhtl fkxbhm]sd nq bgnkhmhtl
rdqhm]sd ’0( ) chons]rrhtl gxcqnfdm ognrog]sd ’1( ) v]sdq
’2({- Sgd khpthc−khpthc dpthkhaqh] ne sgdrd @SORr vdqd
cdsdqlhmdc hm sgd oqduhntr vnqj+18 ]r S]akd 1 rgnvr-
Sqhokhb]sd 1/ f r]lokdr ne sgdrd eddc bnlonrhshnmr vdqd

oqdo]qdc hm uh]kr ax ohodsshmf otqd v]sdq ]mc sgd qdrodbshud
B@@HK ]mc ]m ]ptdntr rnktshnm ne chons]rrhtl gxcqnfdm
ognrog]sd ’J1GON3+ 5/-07� hm l]rr(- Ctqhmf oqdo]q]shnm+ 0
lK ne sgd qdonqsdc v]sdq bnmsdms v]r qdok]bdc ax 0 lK ne
]lnwhbhkkhm rnktshnm ’0-8/ · 0/−2 f f−0(- Sgdm+ sgdrd r]lokdr
vdqd rshqqdc hm ] UVQ UU2 unqsdw enq 0 lhm ]mc hm ]m HJ@ QN
0/ O l]fmdshb rshqqdq enq 7 g ]mc kdes sn rdsskd nudqmhfgs
’]ooqnwhl]sdkx 01 g( tmshk dpthkhaqhtl v]r ]ss]hmdc- @esdqv]qc+
sgd sno ]mc anssnl og]rdr vdqd rdo]q]sdc vhsg rxqhmfdr ]mc
vdhfgdc hm ]m @C@L @@@ 14/K a]k]mbd- Lnqdnudq+ sgd TU−
uhr ]arnqa]mbdr+ sgd oG u]ktdr+ ]mc sgd khpthc cdmrhshdr ne sgd
svn og]rdr ne d]bg shd,khmd vdqd ]rrdrrdc+ ax sghr nqcdq-
Sn ]rrdrr og]rd rdo]q]shnm+ og]rd l]rr knrr ’Kl( v]r

b]kbtk]sdc enq d]bg shd,khmd trhmf

+
�

=�
i i i

i

� (
0,,L

L L L

L
T)

F) 1) B)

B) ’0(

vgdqd h hr sgd mtladq ne shd,khmd+ lE hr sgd l]rr ne eddc lhwstqd+
lS hr sgd l]rr ne sgd sno og]rd+ ]mclA hr sgd l]rr ne sgd anssnl
og]rd-
Sgdm+ trhmf sgd cdsdqlhmdc TU−uhr ]arnqa]mbd b]khaq]shnm

btqud+ sgd bnmbdmsq]shnm ne ]lnwhbhkkhm hm d]bg og]rd v]r
nas]hmdc+ ]mc sgd qdrodbshud o]qshshnm bndbhdms ’J( v]r
b]kbtk]sdc enq d]bg shd,khmd trhmf dp 1- Hs ltrs ad mnsdc sg]s+
adenqd b]kbtk]shmf bnmbdmsq]shnmr+ sgd ]arnqa]mbd ne sgd ak]mjr
’shd,khmd bnlonrhshnm vhsgnts qdok]bhmf 0 lK ne v]sdq ax 0 lK
ne ]lnwhbhkkhm rnktshnm( v]r rtasq]bsdc eqnl sgd ld]rtqdc
]arnqa]mbdr-

�C
�

�K
K

K

B�

,� ’1(

vgdqd h qdedqr sn sgd mtladq ne shd,khmd ]mc BS ]mc BA sn sgd
b]kbtk]sdc ]lnwhbhkkhm bnmbdmsq]shnmr hm sgd sno ]mc anssnl
og]rdr+ qdrodbshudkx-

Enkknvhmf nsgdq vnqjr ne sgd qdrd]qbg fqnto+1/+2/ sgd o]qshshnm
bndbhdmsr vdqd u]khc]sdc ax odqenqlhmf ] l]rr a]k]mbd sn sgd
]ccdc rnktsd- Gdmbd+ ]lnwhbhkkhm l]rr knrrdr ’Kr( hm
pt]mshb]shnm vdqd cdsdqlhmdc hm d]bg shd,khmd trhmf dp 2-

� =�
i i

i
0,,L

L L

L
2�

21� 20�

20� ’2(

vgdqd h hr sgd mtladq ne shd,khmd+ lr0 hr sgd ]ccdc l]rr ne
]lnwhbhkkhm hm sgd rxrsdl enq d]bg eddc+ ]mc lr1 hr sgd pt]mshdc
l]rr ne ]lnwhbhkkhm+ vghbg v]r b]kbtk]sdc trhmf dp 3-

+ �i � C � CV V V V VT,� B� B� 2� 2� ’3(

vgdqd h hr sgd mtladq ne shd,khmd+ B hr sgd bnmbdmsq]shnm ne
]lnwhbhkkhm nas]hmdc eqnl sgd TU−uhr ]arnqa]mbd b]khaq]shnm
btqud ’hm f±lK−0(+ S ]mc A qdedq sn sgd sno ]mc anssnl og]rdr+
qdrodbshudkx+ ]mc U hr sgd og]rd unktld+ vghbg v]r b]kbtk]sdc
trhmf dp 4-

��
i

V f
V f

V f
�

�

� ’4(

vgdqd h hr sgd mtladq ne shd,khmd+ e qdedqr sn sgd sno nq anssnl
og]rd+ l hr sgd ld]rtqdc og]rd l]rr+ ]mc ρ hr sgd ld]rtqdc
khpthc cdmrhsx-
Adrhcdr sgd o]qshshnm bndbhdmsr+ ]mnsgdq odqenql]mbd

hmchb]snq ne dwsq]bshnm v]r cdsdqlhmdc9 sgd dwsq]bshnm dbhdmbx
’D(- D qdedqr sn sgd odqbdms]fd ne s]qfds rnktsd vghbg v]r
qdbnudqdc ax sgd sno og]rd hm d]bg rxrsdl enq d]bg eddc
bnlonrhshnm ]mc v]r b]kbtk]sdc ax trhmf dp 5-

� =C
� E

i
0,,�V

V V

V

1% 1%

T0% ’5(

2- PDRTKSR :MC CHRATRRHNM
2-0- Ag]q]bsdqhy]shnm ne XAg[X::[ HKr- Sgd lnkdbtk]q

rsqtbstqdr ne sgd rxmsgdrhydc B@@HKr+ m]ldkx+ bgnkhmhtl
]k]mhm]sd ’ZBg[Z@k][(+ bgnkhmhtl fkxbhm]sd ’ZBg[ZFkx[(+ ]mc
bgnkhmhtl rdqhm]sd ’ZBg[ZRdq[(+ vdqd udqhdc ax ESHQ
rodbsqnrbnox+ ]r Ehftqd 1 rgnvr- Nudq]kk+ sgd nas]hmdc od]jr
]qd udqx rhlhk]q+ rtbg ]r sgd nmd ]s 21// bl−0+ vghbg hr b]trdc ax
sgd N−G rsqdsbghmf ne bgnkhmd ]mc ax sgdM−G rsqdsbghmf ne sgd
]lhmn ]bhcr-20 Gnvdudq+ sghr od]j oqdrdmsr ] rl]kkdq sq]mr,

Ehftqd 1- Dwodqhldms]k ESHQ rodbsq] ne sgd rxmsgdrhydc ZBg[Z@@[ HKr-
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lhss]mbd hm ZBg[ZRdq[ ctd sn ]m ]cchshnm]k N−G anmc+ vghkd
sgd nsgdq B@@HKr dwghahs rhlhk]q u]ktdr adsvddm d]bg nsgdq-
Lnqdnudq+ nsgdq bnllnm rsqnmf a]mcr ]qd nardqudc ]s
]ooqnwhl]sdkx 05// ]mc 03// bl−0+ vghbg bnqqdronmc+
qdrodbshudkx+ sn sgd ]rxlldsqhb ]mc rxlldsqhb rsqdsbgdr ne sgd
b]qanwxk]sd fqnto ’QBNN−(-21 Nm sgd nsgdq g]mc+ ]s ∼0244
]mc ∼0/74 bl−0+ sgd bnllnm B−M rsqdsbghmf uhaq]shnm ne sgd
]lhmn ]bhc ]mc sgd B−N rsqdsbghmf ne sgd oqhl]qx ]kbngnk ne
bgnkhmd ]qd mnsnqhntr+21 ]mc+ ]s ∼0364 bl−0+ sgd oqdrdmbd ne
ldsgxk fqntor ne ]llnmhtl hr duhcdmbdc-
@esdq g]uhmf bgdbjdc sgd bgdlhb]k rsqtbstqdr ne sgd

rxmsgdrhydc ZBg[Z@@[ HKr+ ]m dwsq] u]khc]shnm v]r b]qqhdc nts
ax bnlo]qhmf sgd dwodqhldms]k ESHQ rodbsq] vhsg HQ
oqdchbshnmr eqnl bnlots]shnm]k bgdlhrsqx+ ]r Ehftqdr R0−R2+
hm sgd Rtoonqshmf Hmenql]shnm+ rgnv- Dudm sgntfg od]j qdk]shud
hmsdmrhshdr eqnl ESHQ ]qd mns bnlo]q]akd sn sgd nmdr eqnl HQ
nas]hmdc trhmf bnlots]shnm]k bgdlhrsqx+ ] fdmdq]k ]fqddldms
v]r nardqudc hm sgd od]j knb]shnm+ etqsgdq u]khc]shmf sgd
bgdlhb]k rsqtbstqd ne sgd rxmsgdrhydc HKr-
Bnmbdqmhmf sgd khpthc cdmrhsx ’ρ( ld]rtqdldmsr+ sgdrd vdqd

b]qqhdc nts eqnl 167-04 sn 212-04 J ]s /-0 LO]- Sgd nas]hmdc
c]s] ]qd qdonqsdc hm S]akd R0+ hm sgd Rtoonqshmf Hmenql]shnm+
]mc bnlo]qdc vhsg sgd ]u]hk]akd khsdq]stqd22 hm Ehftqd 2- Hm sgdrd

bnlo]qhrnmr+ ] l]whltl dqqnq ne 0� v]r nardqudc+ u]khc]shmf
sgd bgdlhb]k rxmsgdrdr ne sgd B@@HKr- ZBg[ZFkx[ ]mc
ZBg[Z@k][ oqdrdmsdc rkhfgskx ghfgdq khpthc cdmrhshdr sg]m sgd
nmdr qdonqsdc hm khsdq]stqd+ vghkd enq ZBg[ZRdq[ sgd noonrhsd v]r
udqhdc+ ]r oqduhntrkx nardqudc hm ] oqduhntr vnqj-1/ Sgdrd
u]qh]shnmr ]qd oqna]akx ctd sn chödqdmbdr hm otqhsx nq v]sdq
bnms]lhm]shnm ctqhmf sgd dwodqhldms]k ]rr]xr-
Lnqdnudq+ ]r Ehftqd 2 rgnvr+ sgd khpthc cdmrhshdr ne sgd

B@@HKr enkknv sgd nqcdq ZBg[ZRdq[ = ZBg[ZFkx[ = ZBg[Z@k][-
Sgd oqdrdmbd ne ] gxcqnwxk fqnto ’−NG( hm Rdqhmd+ ]r rddm hm
Ehftqd 1+ hmbqd]rdr ]rrnbh]shnm ’gxcqnfdm anmchmf(+ vghbg
bnmsqhatsdr sn ] lnqd cdmrd rs]sd ne ZBg[ZRdq[ lnkdbtkdr- Nm
sgd nsgdq g]mc+ sgd dwsq] ldsgxk fqnto ’−BG2( ne ]k]mhmd
bnlo]qdc sn sg]s ne fkxbhmd b]trdr rsdqhb ghmcq]mbd ]mc ] g]qcdq

o]bjhmf ne sgd lnkdbtkdr+ vghbg xhdkcr k]qfdq k]sshbdr ]mc ]
rl]kkdq cdmrhsx ne ZBg[Z@k][ bnlo]qdc sn ZBg[ZFkx[-
2-1- Hmfitdmbd ne oG nm TU−uhr :arnqa]mbd- Sgd

lnkdbtk]q rsqtbstqd ]mc bgdlhb]k bnmenql]shnm ne ]lnwhbhkkhm
]qd ]ödbsdc ax sgd cnm]shnm ne oqnsnmr+ vghbg ]qd sq]mrk]sdc ax
hsr ]bhc chrrnbh]shnm bnmrs]msr ’oJ](9 1-5/+ 6-20+ ]mc 8-42-

23

Sgdrd bg]mfdr ]s sgd lnkdbtk]q kdudk b]m ]ksdq sgd TU−uhr
]arnqa]mbd rodbsq]+ l]jhmf sgd dwodqhldms]k pt]mshb]shnm ne
k]ahkd rodbhdr udqx bg]kkdmfhmf- Cdodmchmf nm sgd mtladq ne oJ]
u]ktdr ] bgdlhb]k bnlonmdms g]r+ hs l]x rgnv bgdlhb]k
rsqtbstqdr vhsg chödqdms dkdbsqhb bg]qfdr+ vghbg ]qd bnllnmkx
qdedqqdc sn ]r bgdlhb]k rs]fdr-2/ Sgd vdhfgsdc ld]m ne sgd
bgdlhb]k rs]fdr vhsg sgdhq qdrodbshud eq]bshnmr ]s d]bg oG xhdkcr
sgd ld]m dkdbsqhb]k bg]qfd ’p( ne sgd bgdlhb]k bnlonmdms+ ]r
Ehftqd 3 rgnvr enq ]lnwhbhkkhm- Sgd etkk c]s] ]qd oqdrdmsdc hm

S]akd R1+ hm sgd Rtoonqshmf Hmenql]shnm+ ]mc hs hr mnsnqhntr sg]s+
cdodmchmf nm oG+ ]lnwhbhkkhm b]m oqdrdms entq chödqdms
bgdlhb]k rs]fdr+ vhsg ld]m dkdbsqhb]k bg]qfdr ’p( ne /+ −0+ −1+
nq −2d-
Sgd TU−uhr ]arnqa]mbd rodbsq] ne ]lnwhbhkkhm vdqd rstchdc ]s

chödqdms oG u]ktdr sn oqnlnsd ] lnqd ]bbtq]sd pt]mshb]shnm ne
sghr og]ql]bdtshb]k- Sn d]rd bnlo]qhrnm+ sgdrd rodbsq] vdqd
mnql]khydc trhmf dp 6+ vghbg bnmrhcdqr sgd ]lntms ne ]ccdc oG
]citrsdqr ’cqnokdsr ne /-4 L ]ptdntr rnktshnmr ne M]NG nq
BG2BNNG( ]mc hr u]khc enq udqx chktsd rnktshnmr- Hm sghr
dpt]shnm+ sgd ]arnqa]mbd rodbsqtl ]s oG < 01-11 v]r s]jdm ]r
qdedqdmbd fhudm sg]s hs hr bknrdq sn sgd bg]q]bsdqhrshb oG u]ktdr ne
sgd rstchdc @SORr+ ]r rddm hm S]akd 1-

� = �

�
� �

A

A C

H2 .1�11

H2 ’6(

vgdqd ; hr sgd dwodqhldms]k TU−uhr ]arnqa]mbd enq ] fhudm
v]udkdmfsg ’λ(+ ;′ hr sgd mnql]khydc ]arnqa]mbd+ BoG<01-11 hr sgd
qdedqdmbd bnmbdmsq]shnm ]s oG < 01-11+ ]mc BoG<h hr sgd
bnmbdmsq]shnm ne ]lnwhbhkkhm hm sgd rnktshnm vhsg oG < h-
@r Ehftqd 4 hkktrsq]sdr+ sgd bgdlhb]k rs]fdr udqhdc ]s sgd oG

u]ktdr ne 2-01 ’p ≈ −/-66 d(+ 3-74 ’p ≈ −0-// d(+ 7-/6 ’p ≈ −0-77
d(+ ]mc 01-11 ’p ≈ −2-// d( dwghahsdc chödqdms TU−uhr
]arnqa]mbd rodbsq]+ vhsg ]m hmbqd]rd hm ]arnqa]mbd adhmf
nardqudc vhsg fqnvhmf oG u]ktdr- Sghr hlokhdr sg]s chödqdms

Ehftqd 2- Khpthc cdmrhsx eqnl sghr vnqj ]mc eqnl khsdq]stqd22 enq
ZBg[Z@k][+ ZBg[ZFkx[+ ]mc ZBg[ZRdq[+ ]r ] etmbshnm ne sdlodq]stqd+ ]s
/-0 LO]- Sgd c]s] qdfqdrrhnmr eqnl sghr vnqj enkknv sgd dpt]shnmr9
ρZBg[Z@k][ ’jf±l−2( < 0186-/−/-4880±S’J(+ ρZBg[ZFkx[ ’jf±l−2( <
0215-1−/-46/0±S’J(+ ]mc ρZBg[ZRdq[ ’jf±l−2( < 0250-7−/-5/41±S’J(+
vhsg cdsdqlhm]shnm bndbhdmsr ne /-88886+ /-88884+ ]mc /-88887+
qdrodbshudkx-

Ehftqd 3- B]kbtk]sdc ld]m dkdbsqhb]k bg]qfd ’p( ne ]lnwhbhkkhm ]r ]
etmbshnm ne oG- d hr sgd dkdbsqhb]k bg]qfd ne ]m dkdbsqnm ’0-5/10 · 0/−8

B(-
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b]khaq]shnm btqudr ]qd qdpthqdc enq sgd oqnodq pt]mshb]shnm ne
]lnwhbhkkhm hm rxrsdlr vhsg udqx chrshmbs oG u]ktdr- Mdudq,
sgdkdrr+ ]r rddm hm S]akd 1+ ghfg oG u]ktdr ’=01( ]qd dwodbsdc enq
]kk @SORr hm sghr vnqj+ enq vghbg nmkx nmd b]khaq]shnm btqud v]r
mddcdc ’λ < 161 ml+ oG < 01(- Etqsgdqlnqd+ sgd TU−uhr
rodbsqtl v]r entmc sn ad rs]akd vhsg shld ]s sghr oG rhmbd mn
bg]mfdr vdqd mnshbdc ]esdq 2 c]xr-
2-2- Dvsq]bshnm ne :lnvhbhiihm- Sgd o]qshshnm ne ]lnwhbhkkhm

v]r bnmctbsdc hm sgqdd chödqdms @SORr a]rdc nm sgd B@@HKr
bgnkhmhtl ]k]mhm]sd ’ZBg[Z@k][(+ bgnkhmhtl fkxbhm]sd ’ZBg[,
ZFkx[(+ nq bgnkhmhtl rdqhm]sd ’ZBg[ZRdq[( ]mc nm sgd hmnqf]mhb
r]ks chons]rrhtl gxcqnfdm ognrog]sd ’J1GON3(- Sgd khpthc−
khpthc dpthkhaqh] ne sgdrd @SORr vdqd cdsdqlhmdc hm sgd oqduhntr
vnqj ne sgd qdrd]qbg fqnto+18 ]r rddm hm S]akd 1- @esdq sgd sno
]mc anssnl og]rdr vdqd rdo]q]sdc+ l]rr+ oG+ ]mc khpthc cdmrhsx
vdqd ld]rtqdc enq d]bg og]rd+ ]r S]akd 2 rgnvr-
@r dwodbsdc+ khpthc cdmrhshdr vdqd ghfgdq nm sgd anssnl

og]rdr sg]m nm sgd sno og]rdr- Hm ]cchshnm+ sgd nas]hmdc oG
u]ktdr vdqd ]khjd hm sno ]mc anssnl og]rdr+ qdl]hmhmf udqx
rhlhk]q hm sgd chödqdms shd,khmdr+ vghbg dmrtqdr rhlhk]q ld]m
dkdbsqhb]k bg]qfdr ’p( ne ]lnwhbhkkhm ]mc dm]akdr sgd tr]fd ne ]
rhmfkd b]khaq]shnm btqud ’cdsdqlhmdc ]s oG ≅ 01 ]mc λ < 161
ml(-
Sn du]kt]sd rnktsd lhfq]shnm adsvddm sgd anssnl ’r]ks,qhbg(

]mc sno ’B@@HK,qhbg( og]rdr+ sgd o]qshshnm nq chrsqhatshnm
bndbhdmsr ’J( vdqd b]kbtk]sdc hm d]bg eddc bnlonrhshnm trhmf
dp 1- Lnqdnudq+ fhudm sg]s sgd l]hm fn]k ne sghr vnqj v]r sn
dwsq]bs ]lnwhbhkkhm eqnl v]sdq+ sgd dwsq]bshnm dbhdmbx ’D(+
vghbg qdedqr sn sgd odqbdms]fd ne rnktsd qdbnudqdc hm sgd sno
og]rd+ v]r ]krn b]kbtk]sdc trhmf dp 5+ ]r S]akd 3 rgnvr- Sgdrd
odqenql]mbd hmchb]snqr vdqd u]khc]sdc ax b]kbtk]shmf sgd rnktsd
knrrdr hm pt]mshb]shnm ’Kr(+ vghbg vdqd entmc sn ad knvdq sg]m
4� hm l]rr-
He nmkx sgd bnllnm cnlhmhtl hr bnmrhcdqdc+ sgd @SOR

zZBg[Z@k][ ’0( ) J1GON3 ’1( ) v]sdq ’2({ oqdrdmsdc sgd
ghfgdrs o]qshshnm bndbhdmsr ’J(+ vghkd zZBg[ZRdq[ ’0( )
J1GON3 ’1( ) v]sdq ’2({ rgnvdc sgd rl]kkdrs- Hm e]bs+ dudm
sgntfg ]kk rstchdc rxrsdlr oqdrdmsdc o]qshshnm bndbhdmsr ]anud
tmhsx+ hmchb]shmf ] lnqd e]unq]akd lhfq]shnm ne ]lnwhbhkkhm sn sgd
sno og]rd+ enq shd,khmdr mtladq 2 ]mc 3+ hm sgd @SOR a]rdc nm
ZBg[ZRdq[+ ]m ]klnrs dpt]k rnktsd chrsqhatshnm hr nardqudc
adsvddm sgd khpthc og]rdr ’J ≅ 0(+ vghbg nauhntrkx tmcdqlhmdr

sgd oq]bshb]k ]ookhb]shnm ne eddc bnlonrhshnmr vhsg rgnqsdq shd,
khmd kdmfsg ’SKK(- Sn adssdq rstcx sghr ogdmnldmnm+ sgd m]stq]k
knf]qhsglr ne sghr odqenql]mbd hmchb]snq vdqd oknssdc ]r ]
etmbshnm ne sgd SKKr hm Ehftqd 5-
Hm ] sdqm]qx og]rd ch]fq]l+ sgd SKK qdedqr sn sgd chrs]mbd

adsvddm sgd svn onhmsr sg]s rhfm]k sgd bnlonrhshnm ne sgd sno
]mc anssnl og]rdr hm ] khpthc−khpthc dpthkhaqhtl- @r dwodbsdc+
knmfdq shd,khmdr oqnuhcdc ghfgdq o]qshshnm bndbhdmsr ’J(+ rn
rxrsdlr vhsg ]m hmbqd]rdc B@@HK bnmbdmsq]shnm hm sgd sno og]rd
]mc hmbqd]rdc r]ks bnmbdmsq]shnm hm sgd anssnl og]rd lnqd
rhfmhb]mskx e]unqdc rnktsd lhfq]shnm sn sgd sno og]rd- Sghr hr
oqna]akx ctd sn ] lnqd ]bbdmst]sdc chödqdmbd hm oqnodqshdr
rtbg ]r bnmctbshuhsx+ gxcqnognahbhsx+ ]mc cdmrhsx adsvddm sgd
og]rdr- Enq sghr qd]rnm+ sgd nardqudc o]qshshnm bndbhdmsr enq
sgd rxrsdl a]rdc nm ZBg[ZFkx[ ’l]whltl SKK ne 84-016�(
ntsodqenqldc ZBg[Z@k][ ’l]whltl SKK ne 71-068�(- Mdudq,
sgdkdrr+ sgd nudq]kk adg]uhnq ne sgd o]qshshnm bndbhdmsr vhsg
fqnvhmf SKK hr udqx rhlhk]q hm ZBg[Z@k][ ]mc ZBg[ZFkx[ ctd sn
sgdhq qdrdlak]mbd ne bgdlhb]k oqnodqshdr ]mc rsqtbstqd-
@cchshnm]kkx+ Ehftqd 5 ]krn bnlo]qdr sgd nas]hmdc o]qshshnm

bndbhdmsr vhsg sgd nmdr nardqudc enq ]bds]lhmnogdm ’nq
o]q]bds]lnk+ h-d-+ ] bnllnm ]m]kfdrhb ]mc ]mshoxqdshb( hm ]
oqduhntr vnqj1/ ne sgd qdrd]qbg fqnto vghbg trdc sgd r]ld
@SORr ]mc dwsq]bshnm ldsgncnknfx- Rhlhk]qkx sn ]lnwhbhkkhm+ sgd
o]qshshnm bndbhdmsr enq ]bds]lhmnogdm enkknvdc sgd nqcdq
ZBg[Z@k][ = ZBg[ZFkx[ = ZBg[ZRdq[+ ats ] lnqd mnsnqhntr

Ehftqd 4- Dödbs ne oG nm sgd TU−uhr ]arnqa]mbd rodbsq] ne ]lnwhbhkkhm
’∼0-6/ · 0/−2 f±lK−0( ]s 187-04 J ]mc /-0 LO]- Rnld rodbsq] vdqd
mnql]khydc trhmf dp 6-

S]aid 2- Dwodqhldms]i L]rr �a(+ Og]rd L]rr Knrr �Kl(+
Khpthc Cdmrhsx ��(+ ]mc oG ne D]bg Og]rd enq sgd Dwsq]bshnm
ne =lnwhbhiihm Trhmf sgd =SORr yWBg[W=i][ nq WBg[WFix[ nq
WBg[WRdq[ �0( ) H1GON3 �1( ) U]sdq �2({ ]s P : 187-04 H
]mc L : .-0 LO]T

shd,khmd og]rd l . f Kl . � ρ . jf±l−2 oG

zZBg[Z@k][ ’0( ) J1GON3 ’1( ) V]sdq ’2({
0 sno 7-8275 −/-15 0002-6/ 01-01

anssnl 0/-8003 0581-15 00-77
1 sno 0/-2474 −/-32 0002-42 01-/8

anssnl 8-1304 0543-25 00-71
2 sno 01-71// −/-23 0004-/6 01-/1

anssnl 5-67// 0483-52 00-75
3 sno 06-/066 −/-87 0018-35 01-/2

anssnl 2-0012 0361-64 00-86
zZBg[ZFkx[ ’0( ) J1GON3 ’1( ) V]sdq ’2({

0 sno 7-20/3 −/-1/ 0032-12 01-14
anssnl 00-3501 0675-04 01-24

1 sno 8-1807 −/-33 0027-50 00-65
anssnl 8-6015 06/5-41 01-27

2 sno 00-3431 −/-26 0027-54 01-21
anssnl 6-2487 052/-52 01-/4

3 sno 04-4025 −/-87 0042-53 01-10
anssnl 2-2057 0428-/0 00-34
zZBg[ZRdq[ ’0( ) J1GON3 ’1( ) V]sdq ’2({

0 sno 6-8231 −/-62 0032-57 01-77
anssnl 00-6/05 0640-67 02-27

1 sno 7-3075 −/-12 0032-64 01-27
anssnl 0/-1757 0548-53 01-22

2 sno 00-041/ −/-72 0043-/8 01-22
anssnl 6-4367 0465-12 01-23

3 sno 01-0517 −/-76 0046-20 01-21
anssnl 5-4/17 0430-26 01-/8

WSgd rs]mc]qc ld]rtqdldms tmbdqs]hmshdr ’t( ]qd t’l( < 0/−3 f+
t’ρ( < /-/2 jf±l−2+ t’oG( < 0/−1+ t’S( < /-/0 J+ ]mc t’O( < 1 jO]-
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chödqdmbd v]r mnshbdc adsvddm ZBg[ZRdq[ ]mc sgd nsgdq @SORr-
Nmbd ]f]hm+ sgd qdonqsdc qdrtksr enq sgd dwsq]bshnm ne

]bds]lhmnogdm hm ZBg[Z@k][ ]mc ZBg[ZFkx[ vdqd udqx rhlhk]q
ctd sn sgd qdrdlak]mbd ne sgd bgdlhb]k rsqtbstqdr ne sgdrd
B@@HKr- Lnqdnudq+ ]lnwhbhkkhm fdmdq]kkx ]bghdudc lnqd
oqnlhrhmf u]ktdr ne sghr odqenql]mbd hmchb]snq+ enq vghbg
sgdrd @SORr ]qd lnqd e]unq]akd enq sgd qdlnu]k ne sghr
og]ql]bdtshb]k onkkts]ms-
Qdf]qchmf sgd dwsq]bshnm dbhdmbhdr ’D(+ ansg ]lnwhbhkkhm ]mc

]bds]lhmnogdm enkknvdc sgd nqcdq ZBg[Z@k][ ≅ ZBg[ZFkx[ =
ZBg[ZRdq[+ ]r Ehftqd 6 rgnvr- Etqsgdqlnqd+ SKK chc mns oqdrdms

] rhfmhb]ms dödbs nm sghr odqenql]mbd hmchb]snq+ ]mc udqx
rhlhk]q u]ktdr vdqd ]ss]hmdc enq ]lnwhbhkkhm ]mc ]bds]lhmnogdm
hm ]kk @SORr dwbdos enq sgd nmd a]rdc nm ZBg[ZRdq[- Dudm
sgntfg sgdrd @OHr onrrdrr mdf]shud ld]m dkdbsqhb]k bg]qfdr ’p <
−2-// d enq ]lnwhbhkkhm ]mc p <−0-// d enq ]bds]lhmnogdm+ ]s oG
< 01(+ kdrr onk]q HKr oqnuhcdc lnqd e]unq]akd dwsq]bshud ldch]+
enq vghbg sgdrd dkdbsqhb]k bg]qfdr ]ood]q sn ad q]sgdq chrsqhatsdc
sgqntfgnts sgd lnkdbtkdr-
Hs ltrs ad mnsdc sg]s dwsq]bshnm dbhdmbhdr ]qd dwsqdldkx

rdmrhshud sn sgd q]shn ne l]rrdr adsvddm sgd og]rdr ne sgd @SORr+
rn+ hm sghr b]rd+ eddc bnlonrhshnmr sg]s xhdkc k]qfdq sno og]rdr
vhkk b]trd ghfgdq qdbnudqhdr ne sgd og]ql]bdtshb]k onkkts]ms-
Sgdqdenqd+ sgdhq hmsdqoqds]shnm ]knmd hr hmrtbhdms enq sgd
bnqqdbs ]rrdrrldms ne sgd dwsq]bshud b]o]bhsx ne ]m @SOR ]mc
rgntkc ]kv]xr ad bntokdc vhsg sgd cdsdqlhm]shnm ne sgd o]qshshnm
bndbhdmsr- Xds+ sgd l]whlhy]shnm ne sgd dwsq]bshnm dbhdmbhdr
ax ]citrshmf sgd eddc bnlonrhshnmr hr ] o]q]lntms rsdo hm sgd
cnvmrsqd]l noshlhy]shnm ne dwsq]bshud oqnbdrrdr-

3- ANMAKTRHNMR
Hm sghr vnqj+ sgd odqenql]mbd ne sgqdd @SORr a]rdc nm B@@HKr
’ZBg[Z@k][+ ZBg[ZFkx[+ nq ZBg[ZRdq[( ]mc ]m hmnqf]mhb r]ks
’J1GON3( v]r ]rrdrrdc hm sgd qdlnu]k ne ]lnwhbhkkhm eqnlv]sdq
]s 187-04 J ]mc /-0 LO]- @kk sgd rstchdc @SORr oqnuhcdc
o]qshshnm bndbhdmsr k]qfdq sg]m tmhsx+ duhcdmbhmf ]m ]mhsx ne
]lnwhbhkkhm snv]qc sgd B@@HK,qhbg og]rd- Lnqdnudq+ sgd
dwsq]bshnm v]r e]unqdc ax k]qfdq SKK ]mc ax kdrr onk]q HKr+
]bghduhmf l]whltl o]qshshnm bndbhdmsr ’J( ]mc dwsq]bshnm
dbhdmbhdr ’D( ne J < ’05 ° 5(±0/0 ]mc D . � < 86 ° 1+

S]aid 3- Shd,Khmd Kdmfsg+ =lnwhbhiihm L]rr Eq]bshnm �m=lnw(+
O]qshshnm Bnd}bhdms �E(+ Rnitsd Knrr hm Pt]mshfb]shnm �Kr(+
]mc Dwsq]bshnm D}bhdmbx ��( enq D]bg Shd,Khmd Bnlonrhshnm
hm sgd Dwsq]bshnm ne =lnwhbhiihm Trhmf sgd =SORr yWBg[W=i][
nq WBg[WFix[ nq WBg[WRdq[ �0( ) H1GON3 �1( )U]sdq �2({ ]s
P : 187-04 H ]mc L : .-0 LO]T

shd,khmd SKK . � v@lnw J Kr . � D . �

zZBg[Z@k][ ’0( ) J1GON3 ’1( ) v]sdq ’2({
0 71-068 1-13 · 0/−3 ’4 ° 0(±0/0 −1-36 85 ° 0

1-86 · 0/−5

1 67-/25 0-76 · 0/−3 20 ° 5 −2-02 84 ° 0
3-/8 · 0/−5

2 58-643 0-4/ · 0/−3 01 ° 1 −3-28 82 ° 0
7-83 · 0/−5

3 46-531 0-01 · 0/−3 3-3 ° /-1 −0-54 84 ° 0
0-84 · 0/−4

zZBg[ZFkx[ ’0( ) J1GON3 ’1( ) v]sdq ’2({
0 84-016 1-22 · 0/−3 ’05 ° 5(±0/0 −1-28 86 ° 1

8-33 · 0/−6

1 74-/42 1-0/ · 0/−3 ’4 ° 1(±0/0 −0-67 86 ° 0
1-47 · 0/−5

2 62-526 0-55 · 0/−3 05 ° 1 −1-63 84 ° 0
6-34 · 0/−5

3 47-8/7 0-12 · 0/−3 3-2 ° /-1 −1-/4 83 ° 0
1-03 · 0/−4

zZBg[ZRdq[ ’0( ) J1GON3 ’1( ) v]sdq ’2({
0 0/1-236 3-27 · 0/−4 3-36 ° /-4 −1-44 7/ ° 0

5-3/ · 0/−5

1 71-833 0-65 · 0/−3 1-54 ° /-/5 −1-32 63 ° 0
3-46 · 0/−4

2 58-/17 0-2/ · 0/−3 0-38 ° /-/2 −2-46 61 ° 0
5-25 · 0/−4

3 54-//3 0-12 · 0/−3 0-13 ° /-/2 −0-01 64 ° 0
6-30 · 0/−4

WSgd rs]mc]qc ld]rtqdldms tmbdqs]hmshdr ’t( ]qd t’S( < /-/0 J ]mc
t’O( < 1 jO]-

Ehftqd 5-Qdk]shnm ne sgd SKKvhsg sgd m]stq]k knf]qhsgl ne sgd o]qshshnm
bndbhdms ’km’J(( enq sgd dwsq]bshnm ne ]lnwhbhkkhm hm sgd rxrsdlr
zZBg[Z@k][ nq ZBg[ZFkx[ nq ZBg[ZRdq[ ’0( ) J1GON3 ’1( )v]sdq ’2({
]s S < 187-04 J ]mc O < /-0 LO]- Sgd dwodqhldms]k qdrtksr vdqd
bnlo]qdc vhsg c]s] eqnl khsdq]stqd1/ hmunkuhmf sgd dwsq]bshnm ne
]bds]lhmnogdm ’o]q]bds]lnk( hm sgd r]ld @SORr-

Ehftqd 6- Qdk]shnm ne sgd SKK vhsg sgd dwsq]bshnm dbhdmbx ’D( enq sgd
dwsq]bshnm ne ]lnwhbhkkhm hm sgd rxrsdlr zZBg[Z@k][ nq ZBg[ZFkx[ nq
ZBg[ZRdq[ ’0( ) J1GON3 ’1( ) v]sdq ’2({ ]s S < 187-04 J ]mc O < /-0
LO]- Sgd dwodqhldms]k qdrtksr vdqd bnlo]qdc vhsg c]s] eqnl
khsdq]stqd1/ hmunkuhmf sgd dwsq]bshnm ne ]bds]lhmnogdm ’o]q]bds]lnk(
hm sgd r]ld @SORr-
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qdrodbshudkx+ enq zZBg[ZFkx[ ’0( ) J1GON3 ’1( ) v]sdq ’2({
vhsg SKK < 84-016�-
Sghr v]x+ sghr vnqj oqnuhcdc oqdkhlhm]qx c]s] nm sgd

dödbshudmdrr ne fqddm HKr hm sgd dwsq]bshnm ne ]lnwhbhkkhm+
vghbg l]x adbnld uhs]k enq sgd etstqd cdudknoldms ne lnqd
rtrs]hm]akd ]ooqn]bgdr sn s]bjkd ]mshahnshb bnms]lhm]shnm hm
v]sdq anchdr- Lnqdnudq+ sgd nas]hmdc odqenql]mbd hmchb]snqr
vdqd bgdbjdc ax b]kbtk]shmf sgd rnktsd knrrdr hm pt]mshb]shnm
’;4� hm l]rr( ]mc bnlots]shnm]k bgdlhrsqx v]r rgnvm sn ad ]
onvdqetk snnk enq sgd u]khc]shnm ne lnkdbtk]q rsqtbstqdr ctqhmf
bgdlhb]k rxmsgdrhr-

■ :RRNAH:SDC ANMSDMS
)rfl Rtoonqshmf Hmenql]shnm
Sgd Rtoonqshmf Hmenql]shnm hr ]u]hk]akd eqdd ne bg]qfd ]s
gssor9..otar-]br-nqf.cnh.0/-0/10.]br-hdbq-3b/0//1-

Oqdchbsdc HQ rodbsq] trhmf bnlots]shnm]k bgdlhrsqx enq
sgd rstchdc B@@HKr ]mc b]kbtk]sdc ld]m dkdbsqhb]k
bg]qfdr ’p( ]mc qdk]shud ]atmc]mbdr ’w( ne sgd chödqdms
rs]fdr ne ]lnwhbhkkhm ’OCE(

■ :TSGNP HMENPL:SHNM
Anqqdronmchmf :tsgnqr

Mdcpn Pdign − KRPD,KBL�KWanqWsnqx ne RdoWqWshnm Wmc
PdWbshnm Dmfhmddqhmf�KWanqWsnqx ne BWsWixrhr Wmc LWsdqhWir�
EWbtisx ne Dmfhmddqhmf� Tmhudqrhsx ne Onqsn� 31..,354 Onqsn�
OnqstfWi9 ;KhBD�;rrnbhWsd KWanqWsnqx hm BgdlhbWi
Dmfhmddqhmf� EWbtisx ne Dmfhmddqhmf� Tmhudqrhsx ne Onqsn� 31..,
354 Onqsn� OnqstfWi9 nqbhc-nqf.////,///2,37/1,62/0:
Dl]hk9 udkgn>ed-to-os

CteulhV .� LVadcn − KRPD,KBL�KWanqWsnqx ne RdoWqWshnm
Wmc PdWbshnm Dmfhmddqhmf�KWanqWsnqx ne BWsWixrhr Wmc
LWsdqhWir� EWbtisx ne Dmfhmddqhmf� Tmhudqrhsx ne Onqsn� 31..,
354 Onqsn� OnqstfWi9 ;KhBD�;rrnbhWsd KWanqWsnqx hm
BgdlhbWi Dmfhmddqhmf� EWbtisx ne Dmfhmddqhmf� Tmhudqrhsx ne
Onqsn� 31..,354 Onqsn� OnqstfWi9 nqbhc-nqf.////,///1,
/613,427/: Dl]hk9 d]l]bdcn>ed-to-os

:tsgnq
AVsVphlV Enodr − KRPD,KBL�KWanqWsnqx ne RdoWqWshnm Wmc

PdWbshnm Dmfhmddqhmf�KWanqWsnqx ne BWsWixrhr Wmc LWsdqhWir�
EWbtisx ne Dmfhmddqhmf� Tmhudqrhsx ne Onqsn� 31..,354 Onqsn�
OnqstfWi9 ;KhBD�;rrnbhWsd KWanqWsnqx hm BgdlhbWi
Dmfhmddqhmf� EWbtisx ne Dmfhmddqhmf� Tmhudqrhsx ne Onqsn� 31..,
354 Onqsn� OnqstfWi

Bnlokdsd bnms]bs hmenql]shnm hr ]u]hk]akd ]s9
gssor9..otar-]br-nqf.0/-0/10.]br-hdbq-3b/0//1

Mnsdr
Sgd ]tsgnqr cdbk]qd mn bnlodshmf m]mbh]k hmsdqdrs-

■ :AIMNVKDCFLDMSR
Sghr vnqj v]r rtoonqsdc ax m]shnm]k etmcr sgqntfg EBS.
LBSDR ’OHCC@B(9 KRQD,KBL+ THCA.4//1/.1/1/ ’CNH9
0/-43388.THCA.4//1/.1/1/( ]mc THCO.4//1/.1/1/ ’CNH9
0/-43388.THCO.4//1/.1/1/(: ]mc @KhBD+ K@.O.//34.1/1/
’CNH9 0/-43388.K@.O.//34.1/1/(- O-U- sg]mjr etmchmf
rtoonqs eqnl EBS Z1/10-/5515-AC[- B-K- hr fq]sdetk sn sgd
oqnidbs Gd]ksgxV]sdqr ZMNQSD,/0,/034,EDCDQ,////58[+
rtoonqsdc ax sgd Mnqsd Onqstf]k Qdfhnm]k Nodq]shnm]k
Oqnfq]lld ’MNQSD 1/1/(+ tmcdq sgd ONQSTF@K 1/1/

O]qsmdqrgho @fqddldms+ sgqntfg sgd Dtqnod]m Qdfhnm]k
Cdudknoldms Etmc ’DQCE(-

■ PDEDPDMADR
’0( Itmf+ X- I-: Jhl+V- F-: Xnnm+ X-: J]mf+ I-V-: Gnmf+ X-L-: Jhl+ G-
V- Qdlnu]k ne ]lnwhbhkkhm ax TU ]mc TU.G1N1 oqnbdrrdr- Rbh- SnsWi
Dmuhqnm- 1.01+ 31.+ 05/−056-
’1( Jtlldqdq+ J- @mshahnshbr hm sgd ]pt]shb dmuhqnmldms,] qduhdv,
o]qs H- Bgdlnrogdqd 1..8+ 64+ 306−323-
’2( Kh+ C-: X]mf+ L-: Gt+ I-: Yg]mf+ X-: Bg]mf+ G-: Ihm+ E-
Cdsdqlhm]shnm ne odmhbhkkhm F ]mc hsr cdfq]c]shnm oqnctbsr hm ]
odmhbhkkhm oqnctbshnm v]rsdv]sdq sqd]sldms ok]ms ]mc sgd qdbdhuhmf
qhudq- VWsdq Pdr- 1..7+ 31+ 2/6−206-
’3( Rncgh+ J- J-: Jtl]q+ L-: Rhmfg+ C- J- Hmrhfgs hmsn sgd ]lnwhbhkkhm
qdrhrs]mbd+ dbnsnwhbhsx+ ]mc qdldch]shnm rsq]sdfhdr- I- VWsdq Oqnbdrr Dmf-
1.10+ 28+ 0/0747-
’4( Khl]+ K- L-: Rhku]+ A-: A]qanr]+ F-: A]qqdhqn+ D- I- �,k]bs]l
]mshahnshbr9 @m nudquhdv eqnl ] ldchbhm]k bgdlhrsqx odqrodbshud- Dtq- I-
Ldc- Bgdl- 1.1.+ 1.7+ 001718-
’5( @qxdd+ @- @-: G]m+ Q-: Pt+ K- Nbbtqqdmbd+ cdsdbshnm ]mc qdlnu]k ne
]lnwhbhkkhm hm v]rsdv]sdq9 @ qduhdv- I- BidWmdq Oqnc- 1.11+ 257+ 02203/-
’6( Qncqhftdy,Lny]y+ R-: U]y,Lnqdhq]+ H-: Fhtrshm]+ R- U- C-: Kknqb]+
L-: A]qbdkn+ C-: Rbgtadqs+ R-: Adqdmcnmj+ S- T-: Lhbg]dk,Jnqc]snt+ H-:
E]ss],J]rrhmnr+ C-: L]qshmdy+ I- K-: Dkodqr+ B-: Gdmqhptdr+ H-: I]dfdq+ S-:
Rbgv]qsy+ S-: O]tkrgtr+ D-: N%Rtkkhu]m+ J-: O]qm]mdm+ J- L- L-: Uhqs]+
L-: Cn+ S- S-: V]krg+ E-: L]m]h]+ B- L- @mshahnshb qdrhctdr hm ehm]k
deektdmsr ne Dtqnod]m v]rsdv]sdq sqd]sldms ok]msr ]mc sgdhq hlo]bs nm
sgd ]pt]shb dmuhqnmldms- Dmuhqnm- Hms- 1.1.+ 03.+ 0/4622-
’7( Jnu]k]jnu]+ O-: Bhyl]r+ K-: LbCnm]kc+ S- I-: L]qr]kdj+ A-: Edmf+
L-: Rg]ql]+ U- J- Nbbtqqdmbd ]mc snwhbhsx ne ]mshahnshbr hm sgd ]pt]shb
dmuhqnmldms9 @ qduhdv- Bgdlnrogdqd 1.1.+ 140+ 015240-
’8( Fnsu]im+ @- Y-: Qnyl]m+ T-: @msnmbhb+ S-: Tqa]mb+ S-: Uq]adk+ L-:
Cdqbn+ I- Ed1) ]mc TU B]s]kxshb]kkx Dmg]mbdc Nynm]shnm ne Rdkdbsdc
Dmuhqnmldms]kkx Odqrhrsdms @mshahnshbr- Oqnbdrrdr 1.10+ 8+ 410-
’0/( @x+ E-: J]qfh+ E- @cu]mbdc nwhc]shnm ne ]lnwhbhkkhm ax Edmsnm%r
qd]fdms sqd]sldms- I- GWyWqc- LWsdq- 1.0.+ 068+ 511−516-
’00( @k]kl+ L- F-: S]vehj+ @-: Nnj]v]q]+ R- Cdfq]c]shnm ne entq
og]ql]bdtshb]kr ax rnk]q ognsn,Edmsnm oqnbdrr9 Jhmdshbr ]mc bnrsr
drshl]shnm- I- Dmuhqnm- Bgdl- Dmf- 1.04+ 2+ 35−40-
’01( E]qqtfh]+ B-: Ch L]tqn+ @-: Kh]+ E-: Y]llhs+ D-: Qhyyn+ @-:
Oqhuhsdq]+ U-: Hlodkkhyydqh+ F-: Atbbgdqh+ L- @-: Q]oo]yyn+ F-: Fqdbg+L-:
Qde]kn+ O-: @adk]+ R- Rths]ahkhsx ne Cheedqdms Shs]mhtlChnwhcd M]mnstad
Lnqognknfhdr enq Ognsnb]s]kxshb V]sdq Sqd]sldms- MWmnlWsdqhWir
1.10+ 00+ 6/7-
’02( Dytfad+ D- N-: Q]sghk]k+ R- Ldlaq]md Sdbgmnknfhdr hm
V]rsdv]sdq Sqd]sldms9 @ Qduhdv- LdlaqWmdr 1.1.+ 0.+ 78-
’03( Hpa]k+ L-: S]n+ X-: Whd+ R-: Ygt+ X-: Bgdm+ C-: V]mf+ W-: Gt]mf+
K-: Odmf+ C-: R]ss]q+ @-: Rg]aahq+ L- @-: Gtrr]hm+ G- H-: @gldc+ R-: Xt]m+
Y- @ptdntr svn,og]rd rxrsdl ’@SOR(9 ]m nudquhdv ]mc ]cu]mbdr hm hsr
]ookhb]shnmr- Ahni- Oqnbdc- Nmihmd 1.05+ 07+ 07-
’04( Yg]mf+ P-: R]mf+ Y-: Kh+ P-: Fnmf+ I-: Rgh+ Q-: Yg]mf+ A-: Yg]mf+
Y-: Kh+ R-: X]mf+ W- O]kk]chtl’HH( dwsq]bshnm eqnl ]bhchb bgknqhcd ldch]
trhmf ]m hnmhb khpthc,a]rdc ]ptdntr svn,og]rd rxrsdl ’HK,@SOR( hm
sgd oqdrdmbd ne chons]rrhtl gxcqnfdm ognrog]sd r]kshmf,nts ]fdms ]mc
qdctbshud rsqhoohmf vhsg gxcq]yhmd gxcq]sd sn qdbnudq o]kk]chtl lds]k-
GxcqnldsWiitqfx 1.12+ 105+ 0/5/06-
’05( Rbtqsn+ @- L-: Mdvsnm+ D-: Vdhjdk+ Q- Q-: Cq]tbjdq+ K-: G]kkdss+ I-:
Khnss]+ B- K-: Kdhsmdq+ V-: Dbjdqs+ B- @- Ldkshmf Onhms Cdoqdrrhnm ne
Hnmhb Khpthcr vhsg BN19 Og]rd Dpthkhaqh]- I- Bgdl- Dmf- CWsW 1..7+ 36+
382−4/0-
’06( Rnmf+ I- Qdrd]qbg Oqnfqdrr ne Hnmhb Khpthcr ]r Ktaqhb]msr- ;BR

NldfW 1.10+ 5+ 18234−18238-
’07( K]shmh+ F-: Rhfmnqhkd+ L-: Bqnbdkk]+ U-: Anbbghmh+ R-: Ohqqh+ B- E-:
Anqchf]+ R- Tmq]udkhmf sgd BN1 qd]bshnm ldbg]mhrl hm ahn,a]rdc
]lhmn,]bhc hnmhb khpthcr ax nodq]mcn @SQ,HQ rodbsqnrbnox- BWsWi-
SncWx 1.08+ 225+ 037−05/-
’08( Odsjnuhb+ L-: Edqftrnm+ I- K-: Ftm]q]smd+ G- P- M-: Edqqdhq]+ Q-:
Kdhs]n+ L- B-: Rdccnm+ J- Q-: Qdadkn+ K- O- M-: Odqdhq]+ B- R- Mnudk

Hmctrsqh]i � Dmfhmddqhmf Agdlhrsqx Pdrd]qbg otar-]br-nqf.HDAP :pshbid

gssor7..cnh,npe.0/,0/10.Tbr,hdbp,3b/0//1
Hmc� Cmf� Agdl� Pdr� 1/13� 52� 0/316−0/324

0/323



ahnbnlo]shakd bgnkhmhtl,a]rdc hnmhb khpthcr�snwhbhsx ]mc ahncdfq]c,
]ahkhsx- Fqddm Bgdl- 1.0.+ 01+ 532−538-
’1/( A]qqnb]+ K- Q-: Udkgn+ O-: L]bdcn+ D- @- Qdlnu]k ne
@bds]lhmnogdm ’O]q]bds]lnk( eqnl V]sdq Trhmf @ptdntr Svn,
Og]rd Rxrsdlr ’@SORr( Bnlonrdc ne Bgnkhmd,@lhmn @bhc Hnmhb
Khpthcr- I- Bgdl- Dmf- CWsW 1.13+ 58+ 104−115-
’10( Kh+ X-: X]mf+ E-: Kh+ X-: B]h+ L-: Kh+ G-: E]m+ W-: Ygt+ L- Bgnkhmd
]lhmn ]bhc hnmhb Khpthcr9 @ mnudk fqddm onsdmsh]k ktaqhb]ms- I- Lni- Khp-
1.11+ 25.+ 008428-
’11( @rrhr+ Q- B-: L]fdrsd+ @- A-: cd Kdlnr+ K- Q-: Nqk]mcn+ Q- L-:
Qncqhftdr+ F- C- @ookhb]shnm ne ]ptdntr svn,og]rd rxrsdlr enq sgd
dwsq]bshnm ne og]ql]bdtshb]k bnlontmcr eqnl v]sdq r]lokdr- I- Lni-
Khp- 1.1.+ 2.0+ 001300-
’12( @k,R]hch+ R-: Li]kkh+ E- R-: @k,@yy]vh+ L-: @ats]qannrg+ A-:
@kR]]ch+ L- @-: @k,V]g]hah+ S- @lnwhbhkkhm qdlnu]k eqnl ldchb]k
v]rsdv]sdq trhmf ]m dbn,eqhdmckx ]ptdntr svn,og]rd dwsq]bshnm rxrsdl-
Rdo- Rbh- Sdbgmni- 1.12+ 47+ 50−63-
’13( Ohmgn+ R- O-: L]bdcn+ D- @- Rnktahkhsx ne M]Bk+ M]Aq+ ]mc JBk hm
V]sdq+ Ldsg]mnk+ Dsg]mnk+ ]mc Sgdhq Lhwdc Rnkudmsr- I- Bgdl- Dmf-
CWsW 1..4+ 4.+ 18−21-
’14( Udkgn+ O-: Rntr]+ D-: L]bdcn+ D- @- Dwsq]bshnm ne R]khbxkhb @bhc
Trhmf Rtrs]hm]akd @SORr ]mc Qdrodbshud Hllnahkhy]shnm ]r @OH,HK ]s
Rl]kk Ohkns Rb]kd- I- Bgdl- Dmf- CWsW 1.13+ CNH9 0/-0/10.
]br-ibdc-2b//483-
’15( Eqhrbg+ L- I-: Sqtbjr+ F- V-: Rbgkdfdk+ G- A-: Rbtrdqh]+ F- D-:
Qnaa+ L- @-: Bgddrdl]m+ I- Q-: Rb]kl]mh+ F-: A]qnmd+ U-: Ldmmtbbh+ A-:
Odsdqrrnm+ F- @-: M]j]srtih+ G-: B]qhb]sn+ L-: Kh+ W-: Gq]sbgh]m+ G- O-:
Hyl]xknu+ @- E-: Aknhmn+ I-: Ygdmf+ F-: Rnmmdmadqf+ I- K-: G]c]+ L-:
Dg]q]+ L-: Snxns]+ J-: Etjtc]+ Q-: G]rdf]v]+ I-: Hrghc]+ L-: M]j]ihl]+
S-: Gnmc]+ X-: Jhs]n+ N-: M]j]h+ G-: Uqdudm+ S-: Iq+ I- @-L-: Odq]ks]+ I- D-:
Nfkh]qn+ E-: Ad]qo]qj+ L-: Gdxc+ I- I-: Aqnsgdqr+ D-: Jtchm+ J- M-:
Rs]qnudqnu+ U- M-: Jna]x]rgh+ Q-: Mnql]mc+ I-: Q]fg]u]bg]qh+ J-:
Qdmcdkk+ @-: Atq]ms+ I- B-: Hxdmf]q+ R- R-: Snl]rh+ I-: Bnrrh+ L-: Qdf]+ M-:
Lhkk]l+ I- L-: Jkdmd+ L-: Jmnw+ I- D-: Bqnrr+ I- A-: A]jjdm+ U-: @c]ln+
B-: I]q]lhkkn+ I-: Fnlodqsr+ Q-: Rsq]sl]mm+ Q- D-: X]yxdu+ N-: @trshm+ @-
I-: B]llh+ Q-: Onldkkh+ B-: Nbgsdqrjh+ I- V-: L]qshm+ Q- K-: Lnqnjtl]+
J-: Y]jqydvrjh+ U- F-: Unsg+ F- @-: R]ku]cnq+ O-: C]mmdmadqf+ I- I-:
C]ooqhbg+ R-: C]mhdkr+ @- C-: E]qj]r+ N- -: Enqdrl]m+ I- A-: Nqshy+ I- U-:
Bhnrknvrjh+ I-: F]trrh]m+ C- I- E- FWtrrhWm .8+ Qduhrhnm C-/0: F]trrh]m+
Hmb-9 V]kkhmfenqc+ BS+ 1//8-
’16( Adbjd+ @- C- Cdmrhsx,etmbshnm]k sgdqlnbgdlhrsqx- HHH- Sgd qnkd ne
dw]bs dwbg]mfd- I- Bgdl- Ogxr- 0882+ 87+ 4537−4541-
’17( Eq]mbk+ L- L-: Ohdsqn+ V- I-: Gdgqd+ V- I-: Ahmjkdx+ I- R-: Fnqcnm+
L- R-: CdEqddr+ C- I-: Onokd+ I- @- Rdke,bnmrhrsdms lnkdbtk]q nqahs]k
ldsgncr- WWHHH- @ onk]qhy]shnm,sxod a]rhr rds enq rdbnmc,qnv dkdldmsr-
I- Bgdl- Ogxr- 0871+ 66+ 2543−2554-
’18( Féldy+ D-: Qdptdin+ O- E-: Snin+ D-: L]bdcn+ D- @- Qdbnudqx ne
ek]unmnhcr trhmf mnudk ahncdfq]c]akd bgnkhmd ]lhmn ]bhcr hnmhb khpthcr
a]rdc @SOR- Eithc OgWrd Dpthiha- 1.08+ 382+ 0−8-
’2/( Qdadkn+ B- R-: Udkgn+ O-: L]bdcn+ D- @- O]qshshnm Rstchdr ne
Qdrudq]sqnk hm Knv,Hlo]bs @SOR enq Ennc Rtookdldms]shnm- Hmc- Dmf-
Bgdl- Pdr- 1.13+ 52+ 1774−1783-
’20( Kh+ P-: Kht+ V-: Ygt+ W- Fqddm bgnkhmd ]lhmn ]bhc hnmhb khpthcr
]ptdntr svn,og]rd dwsq]bshnm bntokdc vhsg rxmbgqnmntr ektnqdrbdmbd
rodbsqnrbnox enq ]m]kxrhr m]ogsg]kdmd ]mc oxqdmd hm v]sdq r]lokdr-
SWiWmsW 1.1.+ 108+ 0102/4-
’21( Entkds+ @-: Fg]mdl+ N- A-: Dk,G]qa]vh+ L-: K”udptd+ I- L-:
Lts]kha+ L- @-: Xhm+ B-,X- Tmcdqrs]mchmf sgd ogxrhb]k oqnodqshdr+
snwhbhshdr ]mc ]msh,lhbqnah]k ]bshuhshdr ne bgnkhmd,]lhmn ]bhc,a]rdc r]ksr9
Knv,snwhb u]qh]msr ne hnmhb khpthcr- I- Lni- Khp- 1.05+ 110+ 022−027-
’22( S]n+ C-,I-: Bgdmf+ Y-: Bgdm+ E-,E-: Kh+ Y-,L-: Gt+ M-: Bgdm+ W-,R-
Rxmsgdrhr ]mc Sgdqlnogxrhb]k Oqnodqshdr ne Ahnbnlo]shakd Bgnkh,
mhtl,A]rdc @lhmn @bhc Hnmhb Khpthcr- I- Bgdl- Dmf- CWsW 1.02+ 47+
0431−0437-
’23( Adqfrsqól+ B- @- R-: Rsq]eenqc+ L-: K]ynqnu]+ K-: @ucdde+ @-:
Ktsgl]m+ J-: @qstqrrnm+ O- @arnqoshnm bk]rrhehb]shnm ne nq]k cqtfr a]rdc
nm lnkdbtk]q rtqe]bd oqnodqshdr- I- Ldc- Bgdl- 1..2+ 35+ 447−46/-
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