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Dmfhmddphmf YcitrsYajd svn)onpd
cduhbdr enp oYpYjjdj hnm spYmronps
Ymc CM� spYmrjnbYshnmr

Bhsd Yr9 I, Bgdl, Ogwr, y41: 0y40y1 /1y10(. cnh9 0y,0y52;4,yy33116
Rtalhssdc9 03 IYmtYpw 1y10 � �bbdosdc9 08 EdaptYpw 1y10 �
Otajhrgdc Nmjhmd9 0y LYpbg 1y10

Wtmf)Bghdm Bgnt: InrgtY Bgdm: Bghg)WtYm Khm: Ymc LYphiY Cpmch’bY(

�EEHKH�SHNMR
AdoUpsldms ne Dfvrhar Umc �rspnmnlv9 Smhtdprhsv ne DdmmrvitUmhU9 DfhiUcdiofhU9 DdmmrvitUmhU 040y19 SP�

Mnsd9 Sfhr oTodp hr oTps ne sfd F�N PodahTi Snoha nl Cithcr hl JTlnonpdry
�a�tsgnp sn vgnl bnppdronmcdmbd rgntjc ad Yccpdrrdc9 cplcha.ofurharytodllydct

�ARSP�BS
Vd qdonqs hnmhb btqqdms ]mc cntakd,rsq]mcdc CM= ’crCM=( sq]mrknb]shnm ld]rtqdldmsr sgqntfg rnkhc,rs]sd ldlaq]mdr vhsg svn SDL,
cqhkkdc ≅2,ml ch]ldsdq rhkhbnm mhsqhcd m]mnonqdr hm o]q]kkdk- M]mnonqdr ]qd e]aqhb]sdc vhsg rhlhk]q ch]ldsdqr ats u]qxhmf hm deedbshud
sghbjmdrrdr ’eqnl 1-5 sn 0/ ml( q]mfhmf eqnl ] sghbjmdrr q]shn ne 090 sn 092-64+ oqnctbhmf chrshmbs bnmctbs]mbd kdudkr- Sghr v]r l]cd onrrhakd
ax knb]kkx sghmmhmf sgd rhkhbnm mhsqhcd ldlaq]md sn rg]od sgd cdrhqdc snonfq]ogx vhsg m]mnrb]kd oqdbhrhnm trhmf dkdbsqnm ad]l khsgnfq]ogx
’DAK(- Svn m]mnonqdr ]qd dmfhmddqdc ]mc rtardptdmskx cqhkkdc hm dhsgdq sgd DAK,sghmmdc nq sgd rtqqntmchmf ldlaq]md qdfhnm- Ax cdrhfmhmf
sgd hmsdqonqd rdo]q]shnm ] edv nqcdqr ne l]fmhstcd k]qfdq sg]m sgd onqd ch]ldsdq ’d-f-+ ≅8// ur 2 ml(+ vd rgnv ]m]kxshb]kkx+ mtldqhb]kkx+ ]mc
dwodqhldms]kkx sg]s sgd sns]k bnmctbs]mbd ne sgd svn onqdr hr sgd rtl ne sgd hmchuhct]k onqd bnmctbs]mbdr- Enq ] svn,onqd cduhbd vhsg rhlhk]q
ch]ldsdqr xds sghbjmdrrdr hm sgd q]shn ne 092+ ] q]shn ne ≅091-1 hm nodm,onqd bnmctbs]mbdr ]mc sq]mrknb]shnm btqqdms rhfm]kr hr dwodbsdc+ ]r he sgdx
vdqd ld]rtqdc hmcdodmcdmskx- Hmsqnctbhmf crCM= ]r ]m]kxsdr sn ansg onqdr rhltks]mdntrkx+ vd cdsdbs lnqd sg]m 01 /// dudmsr vhsghm 1 lhm
]mc sq]bd sgdl a]bj vhsg ] ghfg khjdkhgnnc sn vghbg onqd sgd crCM= sq]mrknb]sdc sgqntfg- Lnqdnudq+ vd lnmhsnq sq]mrknb]shnmr sgqntfg
nmd ]bshud onqd nmkx vgdm sgd nsgdq onqd hr bknffdc- Sghr vnqj cdlnmrsq]sdr gnv svn,onqd cduhbdr b]m etmc]ldms]kkx nodm to ] o]q]kkdk
sq]mrknb]shnm qd]chmf rxrsdl enq rnkhc,rs]sd m]mnonqdr- Sghr ]ooqn]bg bntkc ad bqd]shudkx fdmdq]khydc sn lnqd onqdr vhsg cdrhqdc o]q]ldsdqr
fhudm ] rte“bhdms rhfm]k,sn,mnhrd q]shn-

Ntaihrgdc tmcdp ihbdmrd au .GN Ntaihrghmf� gssor9..cnh-nqf.0/-0/52.4-//33116-+ r

HMSPNCTBSHNM

Rnkhc,rs]sd m]mnonqd rdmrnqr ]qd oqnlhrhmf rxrsdlr enq rhmfkd
lnkdbtkd cdsdbshnm ]mc ]m]kxrhr-0fl6 Lnrs rstchdr g]ud enbtrdc nm
rhmfkd,onqd cduhbdr+ ]mc nmkx ] edv g]ud bnmrhcdqdc hlokdldmshmf
ltkshokd onqdr ]mc sgd qdk]sdc onrrhahkhshdr- Qdbdmskx+ rhkhbnm mhsqhcd
’RhM( ]mc m]mnb]ohkk]qx cduhbd fdnldsqhdr vdqd cdlnmrsq]sdc enq
CM= oqdbnm“mdldms7 ]mc dmsqnohb sq]oohmf8 trhmf ] m]mnonqntr
ldlaq]md nm sno ne ] rhmfkd rdmrhmf RhM onqd- =cchshnm]kkx+ rdu,
dq]k svn,onqd cduhbd fdnldsqhdr vdqd cdlnmrsq]sdc sn bnmsqnk CM=
sq]mronqs ax sgqd]chmf sgd CM= dmcr sgqntfg sgd onqdr sn ]bghdud ]
zstf,ne,v]q– rbdm]qhn vgdqd sgd CM= dmcr l]x ad otkkdc hm noon,
rhsd chqdbshnmr nm svn rhcdr+ ]mc sgd CM= zfinrrdc– a]bj ]mc enqsg+
]rrtlhmf rte“bhdms bnmsqnk b]m ad ]bghdudc-0/fl06 =m hnmhb rhfm]k
eqnl sgqdd onqdr hm o]q]kkdk+ cqhkkdc hm sgd r]ld RhM ldlaq]md+ g]r

]krn addm qdonqsdc hm ltkshokdwdc EDS m]mnvhqd,m]mnonqd cduhbdr-
Sgd rhfm]kr eqnl EDSr md]q sgd onqdr ]bsdc ]r shld,sq]bjdqr vgdm
sgd CM= o]rrdc sgqntfg sg]s onqd+ rgnvhmf sgd ]cchshud m]stqd
ne CM= rhfm]kr eqnl hmchuhct]k onqdr sn oqnctbd sgd ld]rtqdc
svn,sdqlhm]k rhfm]k-07

Sgd sns]k bnmctbs]mbd+ F+ ne khmd]q ZF ≅ M knf’M([ ]mc rpt]qd
’F ≅

⎟
M( ]qq]xr ne M onqdr v]r rgnvm sn cdodmc nm sgd fdnld,

sqx ne sgd ]qq]x ]mc sn rb]kd rta,khmd]qkx vhsg sgd mtladq ne onqdr+
M+ vgdm sgd onqd ch]ldsdq+ c+ hr rhlhk]q sn sgd hmsdqonqd chrs]mbd+
I-08 Sghr v]r oqduhntrkx cdlnmrsq]sdc dwodqhldms]kkx vhsg k]qfd RhM
m]mnonqdr ne ch]ldsdqr c ≅ 1// ml l]cd ax enbtrdc hnm ad]l
lhkkhmf ]mc hmsdqonqd rdo]q]shnm I ≅ c- Enq khmd]q ]qq]xr vhsg I
k]qfdq sg]m ≅0/c+ E hr sgd rtl ne hmchuhct]k onqd bnmctbs]mbdr-
Nsgdqvhrd+ enq shfgskx o]bjdc ]qq]xr+ E hr rl]kkdq sg]m sgd rtl ne
hmchuhct]k onqd bnmctbs]mbdr+ vghbg nbbtqr ]r ] bnmrdptdmbd ne sgd
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nudqk]oohmf dkdbsqhb “dkc khmdr adsvddm md]qax onqdr+ rgnvm sn qdrtks
hm hmbqd]rdc ]bbdrr qdrhrs]mbd-08

Gdqd+ vd e]aqhb]sd ]mc ld]rtqd m]mnonqd cduhbdr vhsg svn
RhM m]mnonqdr ne ltbg rl]kkdq ch]ldsdqr c sg]m hm sgd oqduhntr
rstchdr08 vgdqd+ hm ]cchshnm sn sgd ch]ldsdq+ sgd hmchuhct]k m]mnonqd
sghbjmdrr hr ]krn ] u]qh]akd o]q]ldsdq- Sgd onqd ch]ldsdqr ]qd
itrs rkhfgskx k]qfdq sg]m sgd vhcsg ne cntakd,rsq]mcdc CM=
’cCM= ; 1-1 ml( rtbg sg]s sgd CM= aknbjr ] k]qfd eq]bshnm ne sgd
onqd- Sgtr+ sgd qdrtkshmf CM= sq]mrknb]shnm rhfm]kr ]qd bnlo]q],
akd sn sgd nodm onqd btqqdms rhfm]k ]mc+ bnlahmdc vhsg noshlhydc
bghor+1/ oqnctbd ] ghfg rhfm]k,sn,mnhrd q]shn ’RMQ( ]s a]mcvhcsgr
to sn 0 LGy hm sghr rstcx- Hm ntq cduhbdr+ sgd hmsdqonqd rdo]q]shnm I
hr e]aqhb]sdc sn ad <0// ml+ svn nqcdqr ne l]fmhstcd k]qfdq sg]m sgd
onqd ch]ldsdqr+ c ≅ 2 ml-

E�APHB�SHNM NE SVN)ONPD CDUHBDR

= rbgdl]shb ne ]cu]mbdc svn,onqd cduhbdr e]aqhb]sdc nmsn
] rtrodmcdc RhM vhmcnv hr cdlnmrsq]sdc hm Ehf- 0’](- Oqhnq sn
m]mnonqd e]aqhb]shnm uh] SDL+ sgd 4,ll,k]qfd bghor+ bnlonrdc
ne+ eqnl anssnl sn sno+ ] 4//,πl rhkhbnm rtarsq]sd+ ] 4,πl sgdq,
l]k RhN1+ ]mc ] 2/,ml knv,rsqdrr RhM+ ]qd l]cd sgqntfg sq]chshnm]k
lhbqne]aqhb]shnm ldsgncr10+11 sn bqd]sd ] rtrodmcdc RhM ldlaq]md
vhmcnv- Vd sgdm trd dkdbsqnm ad]l khsgnfq]ogx sn o]ssdqm ] rds
ne entq rpt]qdr+ 1// ax 1// ml1+ nmsn sgd RhM ldlaq]md- Bnl,
ahmhmf sghr vhsg qd]bshud hnm dsbghmf ’QHD( vhsg sqhfitnqnldsg]md
]mc nwxfdm ’BGE2.N1( ]s ] q]sd ne ≅0 ml.r+ rhlhk]q sn oqduhntr
oqnbdctqdr+10+11 vd ]qd ]akd sn qdlnud RhM vhsghm sgd o]ssdqmdc ]qd]
sn sgd cdrhqdc sghbjmdrr- Ghfg,qdrnktshnm SDL lncd+ nodq]shmf ]s
1// jUvhsg ]m dkdbsqnm ad]l btqqdms ne 1/ m=+ hr sgdm trdc sn knb]sd
sgd qdfhnm ne hmsdqdrs ]mc sn e]aqhb]sd m]mnonqdr-1/

Vd gdqd cdlnmrsq]sd svn lncdk udqrhnmr ne rtbg svn,onqd
cduhbdr vhsg onqd ch]ldsdqr eqnl 2 sn 3 ml ]mc onqd rdo]q]shnmr
eqnl 8// ml sn 1 πl- Sgd ldlaq]md sghbjmdrrdr ’s ; 2/ ]mc 7 ml(
]qd bnmsqnkkdc vhsg ] oqdbhrhnm ne −0 ml ax QHD sn qdlnud RhM10+11

]mc ]citrsdc rn sg]s sgd svn onqdr g]ud sgd r]ld nq cheedqdms rdmrh,
shuhshdr sn sgd ]m]kxsd- Rodbh“b]kkx+ sgd onqdr g]ud rhlhk]q ch]ldsdqr
’c0 ≅ c1( ats ]qd l]cd hm ldlaq]md qdfhnmr ne cheedqdms sghbjmdrrdr
hm sgd q]shn ne s09s1+ q]mfhmf eqnl 0 sn 2-64- Ctd sn sghr fdnldsqhb]k
cheedqdmbd hm sghbjmdrr+ sgd onqdr g]ud cheedqdms hnmhb bnmctbs]mbd
]mc oqnctbd chrshmbs btqqdms rhfm]kr tonm CM= sq]mrknb]shnm-

CDEHMHSHNMR NE ONPD CH�LDSDP �MC SGHBJMDRR

Vd cd“md sgd ldlaq]md sghbjmdrr+ s+ ld]rtqdc ax dkkhornld,
sqx ]esdq e]aqhb]shnm- Enq gntqfk]rr,rg]odc m]mnonqdr+ sgd deedbshud
onqd sghbjmdrr+ sdee ; s.2+ “sr vdkk vhsg sgd ld]rtqdc hnmhb bnm,
ctbs]mbd ne SDL,cqhkkdc RhM onqdr-10+12 Sghr gntqfk]rr,rg]odc onqd
rsqtbstqd v]r oqduhntrkx bnm“qldc ax SDL snlnfq]ogx ]mc hr ]krn
bnmrhrsdms vhsg ld]rtqdc bnmctbs]mbd sgqntfg ntq SDL,cqhkkdc
RhM onqdr-12fl17 Hm bnmctbs]mbd b]kbtk]shnmr+ vd ]rrtld ] jmnvm
onqd sghbjmdrr+ bnmrs]ms nudq shld ]mc dpt]k sn 0.2 ne sgd rtqqntmc,
hmf ldlaq]md sghbjmdrr+ vghbg v]r rgnvm sn ad ] fnnc ]rrtloshnm
sn lncdk sgdrd onqdr nudq shld-1/ Sgd hmhsh]k onqd ch]ldsdqr+ c+
]qd ld]rtqdc eqnl SDL hl]fdr+ bnqqdronmchmf sn sgd rl]kkdrs
bnmrsqhbshnm qdfhnm vhsghm sgd onqd- Sgd hmsdqonqd chrs]mbd+ I+ hr
nardqudc tmcdq SDL ]mc ld]rtqdc sn ad eqnl sgd bdmsdq ne nmd
onqd sn sgd bdmsdq ne sgd nsgdq-

EGF� /- Rbgdl]shb ne svn,onqd cduhbdr ]mc b]kbtk]sdc bnmctbs]mbd q]shn tonm
crCM= sq]mrknb]shnm- %]( Rbgdl]shb ne svn m]mnonqdr nm ] rtrodmcdc RhM
ldlaq]md- Sghbimdrr ]mc ch]ldsdqr enq d]bg m]mnonqd ]qd cdmnsdc ]r sf ]mc
cf %h ; 0) 1() qdrodbshudkx) vghkd sgd hmsdqonqd chrs]mbd) I) hr cd”mdc eqnl sgd bdmsdq
ne c0 sn sgd bdmsdq ne c1- crCM= lnkdbtkdr ]qd hmsqnctbdc eqnl sgd bfr bg]ladq-
W%a( ]mc %b([ Bnknq l]or hmchb]shmf sgd q]shn ne bnmctbs]mbdr) �D1.�D0) b]kbt,
k]sdc uh] Dp- %1() ]r crCM= aknbir svn m]mnonqdr vhsg u]qxhmf onqd ch]ldsdqr
cdmnsdc nm sgd ]wdr- Sgd ]rsdqhri hm %a( rgnvr ] q]shn ne aknbi]fd bnmctbs]mbdr
ne ±2 vgdqd cdee )0 ; cdee )1 ; 2-4 ml) vghkd hm %b( sgd ]rsdqhri hmchb]sdr sgd q]shn hm
aknbi]fd bnmctbs]mbd cqnor sn 0 ]r dwodbsdc vgdm sgd svn onqdr ]qd hcdmshb]k
%cdee )0 ; cdee )1 ; 3-/ ml(-

HNMHB LD�RTPDLDMSR

Hm oqdo]q]shnm enq hnmhb m]mnonqd ld]rtqdldmsr+ cduhbdr ]qd
sqd]sdc vhsg anhkhmf ohq]mg] rnktshnm ’092 u.u G1N19G1RN3( sn “qrs

I- Bgdl- Ogxr- /43) 0/40/1 %1/10(: cnh9 0/-0/52.4-//33116 /43) 0/40/1,1
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qdlnud nqf]mhb bnms]lhm]shnm eqnl rtqe]bdr ]mc sn ]hc hm onqd
vdsshmf-18 Enkknvdc ax 0/,lhm bkd]mhmf+ cduhbdr ]qd sgdm qhmrdc vhsg
cdhnmhydc ’CH( v]sdq adenqd adhmf hlldqrdc hm ] SD ateedq ’0/ lL
Sqhr+ 0 lL DCS=( 0 L JBk dkdbsqnkxsd rnktshnm ’oG ; 7-/+
Δ ; 01-/ R.l( ]s qnnl sdlodq]stqd- = UB0// ]lokh“dq ’Bghldq]
Hmrsqtldmsr+ Mdv Xnqj+ MX( qdbnqcr svn,sdqlhm]k hnmhb btqqdmsr ]s
0 LGy+ ]mc ]m dwsdqm]k ah]r unks]fd hr ]ookhdc uh] ] rds ne =f.=fBk
dkdbsqncdr-

MTLDPHB�K LNCDK

Sn etqsgdq rsqdmfsgdm ntq dwodqhldms]k “mchmfr+ ]mc hm
]cchshnm sn rhlokd dpt]shnmr+ vd odqenql ] 2C rhltk]shnm bnl,
onrdc ne OnhrrnmflMdqmrsflOk]mbj ]mc M]uhdqflRsnjdr dpt]shnmr vhsg
BNLRNK Ltkshogxrhbr ’udqrhnm 4-3(-2/ Sgd rhltk]sdc rxrsdl
hmbktcdr svn hmchuhct]k m]mnonqdr cqhkkdc sgqntfg sgd ldlaq]md
bnmmdbshmf sgd svn qdrdqunhqr ’Ehf- R0( hm 0 L JBk rnktshnm- Svn
m]mnonqdr ]qd bxkhmcqhb]k vhsg cheedqdms ldlaq]md sghbjmdrrdr ]mc
]qd rdo]q]sdc ax ] chrs]mbd+ I- Sn “s sgd c]s] vdkk+ vd trd sgd deedbshud
sghbjmdrr sdee hm sgd mtldqhb]k lncdkhmf- Sgd rsdqhb deedbs ne hnmr20 hr
s]jdm hmsn ]bbntms hm ntq lncdkhmf fhudm sg]s sgd onqd rhyd hr qdk],
shudkx rl]kk- Sgd rtqe]bd bg]qfd cdmrhsx ne sgd onqd v]kk hr ]rrtldc
]r �1/ lB.l1 ]s oG 7-/-21fl23 Enq rhltk]shmf sgd btqqdms aknbj]cd
eqnl crCM= sq]mrknb]shnm+ vd lncdk CM= ]r ] bg]qfdc bxkhmcdq
g]uhmf 1-1 ml hm ch]ldsdq- = unks]fd ah]r ne 1//lU hr ]ookhdc ]bqnrr
sgd ldlaq]md sn b]ostqd sgd CM=- Sgd btqqdms aknbj]cd b]m ad
nas]hmdc mtldqhb]kkx ax bg]mfhmf sgd CM= onrhshnmr ]knmf sgd ]whr
sgqntfg sgd onqd%r bdmsdq ]mc mnql]k sn sgd ldlaq]md-24+25 Nsgdq
cds]hkr ne sgd sgdnqdshb]k lncdk ]qd oqnuhcdc hm sgd rtookdldms]qx
l]sdqh]k-

NODM ONPD BTPPDMSR �MC CM� RHFM�K BTPPDMSR

Sn ]m]kxshb]kkx drshl]sd sgd hnmhb btqqdms finvhmf sgqntfg d]bg
nodm onqd+ Hh ’vgdqd hmchbdr h ; 0 ]mc 1 cdmnsd onqd 0 ]mc onqd 1(+
vd trd ] bxkhmcqhb]k qdrhrsnq lncdk26 ne sgd onqd rtqqntmcdc ax
sgd sno ]mc anssnl hnmhb gdlhrogdqdr ’]bbdrr qdfhnmr(+ vgdqd
Ponpd+h ±

3sdee +h

μ�cdee +h
1 + ]mc hmbktchmf sgd bnmsqhatshnm ne sgd ]bbdrr qdfhnmr+

PVbbdrr+h ±
0

1μcdee +h
+ qdrtkshmf hm sgd onqd bnmctbs]mbd+

Eh ± Gh≫TahVr ± μ(
3sdee +h

�cdee +h
1 )

0
cdee +h

)

∗0

+ ’0(

vgdqd μ hr sgd bnmctbshuhsx ne rnktshnm+ sdee +h hr sgd deedbshud m]mnonqd
sghbjmdrr ne d]bg onqd+ ]mc cdee +h hr sgd deedbshud m]mnonqd ch]ldsdq-
Sgd bnmctbs]mbd bg]mfd eqnl sgd CM= sq]mrknb]shmf sgqntfg nmd
ne sgd onqdr b]m ad drshl]sdc ax ] bxkhmcqhb]k lncdk ]r

�Eh ±
�Gh

TahVr
± μ

)
⎠
⎠
⎞

√
⎦
⎦
⎦
⎦
⎤

3sdee +h

�c1dee +h
)

0
cdee +h

⎡
⎢
⎢
⎢
⎢
⎣

∗0

�

√
⎦
⎦
⎦
⎦
⎦
⎤

3sdee +h

�/c1dee +h � c1AM.(
)

0
√

c1dee +h � c1AM.

⎡
⎢
⎢
⎢
⎢
⎢
⎣

∗0
⎛
⎜
⎜
⎝

+ ’1(

vgdqd TahVr hr sgd ]ookhdc sq]mrldlaq]md unks]fd ]mc cCM= hr sgd
bqnrr,rdbshnm]k vhcsg ne CM=- Hm ntq b]rd+ vd trd cntakd,rsq]mcdc
CM= vhsg drshl]sdc cAM. ; 1-1 ml hm Dp- ’1(- Sgd rhfm]k+ �G+
hr l]whlhydc vgdm sgd onqd ch]ldsdq ]ooqn]bgdr sgd vhcsg ne
CM= ]mc vgdm sgd m]mnonqd sghbjmdrr hr lhmhlhydc- Sgd che,
edqdmbd hm onqd fdnldsqhdr ’d-f-+ onqd ch]ldsdqr(+ hkktrsq]sdc hm
Ehf- 0’](+ oqnuhcdr ] onrrhahkhsx sn cheedqdmsh]sd ]mc ]m]kxyd sq]mrkn,
b]shnm dudmsr eqnl cheedqdms onqdr a]rdc nm sgd q]shn ne ld]rtqdc
bnmctbs]mbdr-

Ehftqdr 0’a( ]mc 0’b( ]qd bnknq l]or rgnvhmf sgd dwodbsdc
q]shn ne crCM= aknbj]fd bnmctbs]mbd Z�E1.�E0+ cdqhudc ax Dp- ’1([
enq svn onqdr vhsg sghbjmdrrdr ]r rddm hm bgho = ’s0 ; 2/ ml ]mc
s1 ; 7 ml( ]mc bgho A ’s0 ; s1 ; 7 ml(+ vgdqd sgd ]wdr cdmnsd sgd
u]qxhmf onqd ch]ldsdqr- Enq onqd ch]ldsdqr eqnl 1 sn 4 ml hm bgho
=+ sgd q]shn ne�E1.�E0 b]m ad rddm sn u]qx eqnl 0 sn 7- Enq dw]lokd+
enq ] cduhbd vhsg ansg onqd ch]ldsdqr ne 2-4 ml Z]rsdqhrj l]qjdq hm
Ehf- 0’a([+ vgdqd nmd ldlaq]md sghbjmdrr hr 2/ ml ]mc sgd nsgdq hr
7 ml+ sgd bnmctbs]mbd bg]mfd eqnl sgd sghmmdq onqd b]m ad dwodbsdc
sn ad sgqdd shldr ghfgdq sg]m sg]s eqnl sgd sghbjdq onqd- =ksdqm],
shudkx+ enq bgho A+ sgd q]shn ne �E1.�E0 b]m nmkx u]qx to sn 2 vgdm
c0 ; 4 ml ]mc c1 ; 1 ml-

Ghfg,qdrnktshnm SDL hl]fdr ne bgho = ]qd rgnvm hm Ehf- 1’](-
Onqd 0 ’hmchb]sdc vhsg ] aktd ]qqnv( hr ok]bdc hm sgd qdfhnm vgdqd
s0 ; 2/ ml+ ]mc onqd 1 ’hmchb]sdc vhsg ] xdkknv ]qqnv( hr ok]bdc
vhsghm sgd knb]kkx sghmmdc rpt]qd qdfhnm vgdqd s1 ; 7 ml- Sgd hmsdq,
onqd chrs]mbd+ K+ hr ld]rtqdc sn ad ]ants 8// ml ZEhf- 1’](+ ider[-
Ansg onqdr ]qd hl]fdc tmcdq ] ghfgdq l]fmh“b]shnm+ ]mc ynnldc hm
SDL hl]fdr ]qd rgnvm hm hmrdsr ne Ehf- 1’]( ’lh99id ]mc mhfgr: sgd
rb]kd a]q hr 2 ml(- Ch]ldsdqr c0 ]mc c1 ]qd ld]rtqdc hm SDL sn ad
]ants 2-4 ml+ qdrodbshudkx- Nm sgd nsgdq g]mc+ enq sgd rdbnmc cdrhfm
hm bgho A+ ansg onqd 0 ]mc onqd 1 ]qd e]aqhb]sdc hm knb]kkx sghmmdc
qdfhnmr ’s0 ; s1 ; 7 ml(- Sgd hmsdqonqd chrs]mbd enq sghr bgho hr
≅1 πl- Gdqd+ ch]ldsdqr c0 ]mc c1 ]qd ld]rtqdc hm SDL sn ad ]ants
3-/ ml ZEhf- 1’a([-

Hm S]akd H+ vd mnsd sg]s sgd b]kbtk]sdc ]mc ld]rtqdc sns]k bnm,
ctbs]mbdr+ EbVib ’trhmf sgd SDL,ld]rtqdc ch]ldsdq ]mc deedbshud
sghbjmdrrdr( ]mc EldVr+ enq sgd svn cduhbdr ]qd hm bknrd ]fqddldms
’]s c]x /+ 2/-6 ur 20-1 mR enq bgho =: 41-5 ur 42-/ mR enq bgho A(-
Ansg cduhbdr g]ud addm ld]rtqdc qhfgs ]esdq cqhkkhmf ’c]x /( ]mc
k]sdq ’c]x 0 enq bgho =+ c]x 00 enq bgho A(+ bnmrdbtshudkx nudq rdudq]k
c]xr Zvghkd adhmf rsnqdc hm dsg]mnk9v]sdq ’u9u 090( lhwstqd hm sgd
eqddydq ’�07 −B([ hm adsvddm sgd ld]rtqdldmsr+ vghbg v]r oqduh,
ntrkx rgnvm sn oqdrdqud ] bnmrs]ms onqd ch]ldsdq-1/ Nudq sgd bntqrd
ne bnmrdbtshud HflU ld]rtqdldmsr nm c]x /+ vd mnshbd sg]s EldVr enq
bgho = fq]ct]kkx hmbqd]rdc eqnl 20-1 sn 30-3 mR ]esdq 2 g ne ld],
rtqdldms hm 0 L JBk ]s ]ookhdc ah]r to sn 3// lU- Sghr hmbqd]rd hm
bnmctbs]mbd qdrtksr eqnl ]m hmbqd]rdc onqd ch]ldsdq1/ eqnl 2-4 ml
’c]x /( sn ]ants 3-2 ml ’c]x 0( hm bgho =+ ]mc eqnl 3 ml ’c]x /(
sn ]ants 4-3 ml ’c]x 00( hm bgho A- Vd mnsd gdqd sgd b]kbtk]sdc
onqd qdrhrs]mbdr+ Ponpd+ ]mc ]bbdrr qdrhrs]mbdr+ PVbbdrr+ ]qd ]r khrsdc9
enq bgho =+ Ponpd +0 ; 46-3 Lü ]mc Ponpd +1 ; 04-2 Lü+ ]mc PVbbdrr +0
; PVbbdrr +1 ; 8-6 Lü: vgdqd]r enq bgho A+ Ponpd +0 ; Ponpd +1 ; 8-6 Lü+
]mc PVbbdrr +0 ; PVbbdrr +1 ; 6-6 Lü- Ntq oqduhntr vnqj nm sgd khedshld
]mc rs]ahkhsx ne RhM onqdr1/ g]r rgnvm sg]s RhM m]mnonqdr dwo]mc
nudq shld hm dkdbsqnkxsd rnktshnm vhsg ] rhlhk]q ch]ldsdq dwo]mrhnm
q]sd ’≅0 ml.c]x hm 0 L JBk ]s ydqn ah]r( enq ] q]mfd ne sghbj,
mdrrdr- Sgdqdenqd+ rs]qshmf vhsg rhlhk]q ch]ldsdqr+ cRDL +h+ enq ansg
onqdr+ vd ]rrtld cdee +0 ; cdee +1 sgqntfgnts ntq b]kbtk]shnm+ vghbg
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EGF� 1- SDL hl]fdr ne bgho = ]mc bgho A- %]( Fhfg qdrnktshnm SDL hl]fdr ne bgho = %kdes() vgdqd onqd 0 %aktd ]qqnv( hr cqhkkdc hm ] ldlaq]md qdfhnm ne sghbimdrr s0 ; 2/ ml
]mc onqd 1 %xdkknv ]qqnv( hm ] ldlaq]md qdfhnm ne sghbimdrr s1 ; 7 ml- Sgd hmsdqonqd chrs]mbd I hr 8// ml- Bnqqdronmchmf hl]fdr ne ansg m]mnonqdr ]qd rgnvm %lhcckd
]mc qhfgs(- Sgd qdc,c]rgdc bhqbkdr ghfgkhfgs sgd onrhshnm ne d]bg onqd: sgd hmrdsr ]qd ynnldc,hm hl]fdr ne d]bg onqd %sgd rb]kd a]q hr 2 ml(- Ch]ldsdqr ne onqd 0 ]mc onqd 1
]qd ]ooqnwhl]sdkx c0 ; c1 ; 2-4 ml- %a( Fhfg qdrnktshnm SDL hl]fdr ne bgho A %kdes( ]qd k]adkdc hm ] rhlhk]q e]rghnm) vgdqd sgd sghbimdrr ne onqd 0 %aktd ]qqnv( hr bg]mfdc sn
s0 ; 7 ml) vghkd onqd 1 %xdkknv ]qqnv( rs]xr ]s s1 ; 7 ml- Sgd hmsdqonqd chrs]mbd I hr ld]rtqdc sn ad ]ants 1 πl- Sgd hmrdsr ]qd ynnldc,hm hl]fdr ne d]bg onqd) vgdqd sgd
rb]kd a]q hr 2 ml- Eqnl SDL hl]fdr) sgd ch]ldsdqr enq onqd 0 ]mc onqd 1 ]qd ]ooqnwhl]sdkx c0 ; c1 ; 3-/ ml-

R5AIC G- Khrs ne svn,onqd bgho o]q]ldsdqr enq d]bg onqd) qdrodbshudkx- HzT ld]rtqdldmsr ]qd bnmctbsdc nm c]x / enq ansg bgho = ]mc bgho A) c]x 0 enq bgho =) ]mc c]x 00 enq
bgho A- Mnsd sg]s ]kk r]lokdr ]qd ld]rtqdc hm SD ateedq %0/ lL Sqhr) 0 lL DCS=( 0 L JBk tmcdq qnnl sdlodq]stqd ]mc ]lahdms khfgs %oF ; 7-/) μ ; 01-/ R.l(- Hm adsvddm
ld]rtqdldmsr) r]lokdr ]qd qhmrdc vhsg CH v]sdq ]mc rsnqdc hm ] lhwstqd rnktshnm ne dsg]mnk9v]sdq %u9u 090( ]s�07 −B-

Onqd0 Onqd1

Ld]rtqdldms cSDL+0 s0 sdee+0 cdee+0 Fb]kb+0 Hb]kb+0 cSDL+1 s1 sdee+1 cdee+1 Fb]kb+1 Hb]kb+1 Uah]r Fb]kb] Fld]r H/+ld]r
R]lokd shldkhmd ’ml( ’ml( ’ml( ’ml( ’mR( ’m=( ’ml( ’ml( ’ml( ’ml( ’mR( ’m=( ’lU( ’mR( ’mR( ’m=(

Bgho = C]x / 2 2/ 0/ 2-4 8-0 0-7 2 7 1-5 2-4 10-5 3-2 1// 2/-6 20-1 5-1
C]x 0 3-2 02-/ 1-5 3-2 17-7 4-7 1// 30-7 30-3 7-2

Bgho A C]x / 2 7 1-5 3 15-2 1-5 3 7 1-5 3 15-2 1-5 0// 41-5 42 4-2
C]x 00 4-3 28-7 3-/ 4-3 28-7 3-/ 0// 68-4 67-8 6-8

6-8 6-8 1// 04-7

]Fb]kb ; Fb]kb+0 ) Fb]kb+1-
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R5AIC GG- B]kbtk]sdc dudms cdosgr) �GbVib %m=() ]s 1// lT enq 7 onrrhakd crCM=
bnmchshnmr %cCM= ; 1-1 ml( hm sgd svn,onqd cduhbdr-

crCM= bnmchshnm B]kbtk]sdc dudms cdosg+ �GbVib ’m=(

’onqd 0+ onqd 1(] Bgho = Bgho A

’/+ /( /-/ /-/
’t+ /( /-6 0-3
’e+ /( 0-4 1-8
’/+ t( 0-5 0-3
’/+ e( 2-2 1-8
’t+ t( 1-3 1-8
’t+ e( 3-/ 3-2
’e+ t( 2-0 3-2
’e+ e( 3-7 4-7

]t+ tmenkcdc CM= dmsqx: e+ enkcdc CM= dmsqx-

hm stqm l]sbgdr vdkk vhsg ld]rtqdc bnmctbs]mbdr+ vgdqd vd rdd
EldVr = EbVib ; EbVib +0 ) EbVib +1-

Sgd sns]k bnmctbs]mbd F ne svn onqdr ne sgd r]ld ch]ldsdq c+
]s ] chrs]mbd I+ v]r ]m]kxshb]kkx cdqhudc ax F]c]kds] ds Vi�08 ]mc hr
fhudm ax sgd rtl ne bnmctbs]mbd ne svn onqdr vhsg ] mdv ch]ldsdq
c�+ lnch“dc ax ]m dwsq] sdql c.1I+

EbVib ± 1μ(
3s

�c�1
)
0

c�1
)
∗0
+ ’2(

vgdqd c� ± c
0) c

1I
- Sgdqdenqd+ enq ntq b]rd c > I+ c = c�+ sgd sns]k nodm

onqd bnmctbs]mbd hr vdkk,cdrbqhadc ax sgd rtl ne sgd hmchuhct]k onqd
bnmctbs]mbdr+ E0 ]mc E1+ qdrodbshudkx-

Vhsg Dp- ’1(+ vd b]m b]kbtk]sd sgd bnqqdronmchmf btqqdms kdu,
dkr enq d]bg onqd vgdm crCM= hr o]rrhmf sgqntfg hs hm ]m tmenkcdc
’rhmfkd,“kd( nq enkcdc ’svn,“kd( l]mmdq- Gdqd+ vd hmsqnctbd sgd enk,
knvhmf mns]shnm sn hmchb]sd sgd aknbj]fd bnmchshnm hm ansg onqdr-
Sgqdd hmchbdr ]qd trdc sn qdoqdrdms sgqdd onrrhakd CM= bnmchshnmr9
z/– hr trdc sn hmchb]sd mn CM= hr hm sgd onqd+ vghkd zt– ]mc ze– ]qd
trdc sn mnsd sg]s CM= hr tmenkcdc ]mc enkcdc hm sgd onqd+ qdrodb,
shudkx- Sgdrd hmchbdr ]qd sgdm “kkdc hmsn sgd aq]bjds hm sgd nqcdq ]r
rgnvm gdqd ’onqd 0+ onqd 1(+ bnqqdronmchmf sn sgd aknbj]fd rs]str
eqnl d]bg onqd- Enq dw]lokd+ ’t+ /( hmchb]sdr ] btqqdms kdudk vgdqd
crCM= hr hm onqd 0 tmenkcdc+ vghkd onqd 1 g]r mn CM=+ vgdqd]r
’e+ t( hlokhdr ] enkcdc CM= hm onqd 0 ]mc ]m tmenkcdc CM= hm
onqd 1- B]kbtk]sdc dudms cdosgr+ hmbktchmf ]kk dhfgs onrrhakd CM=
bnm“ftq]shnmr hm sgd onqdr+ enq bgho = ]mc bgho A vhsg TahVr ; 1//
lU ]qd khrsdc hm S]akd HH-

RHFM�K)SN)MNHRD CDODMCDMBD NM M�MNONPD
FDNLDSPW

Ld]rtqhmf svn m]mnonqdr vhsg ] svn,sdqlhm]k rdsto+ ] ghfg
rhfm]k,sn,mnhrd q]shn ’RMQ( qd]chmf hr bqtbh]k enq de“bhdms dudms
cdsdbshnmr- Sghr hr onrrhakd ax dmfhmddqhmf cdrhqdc m]mnonqd fdnld,
sqhdr+ rtbg ]r sghbjmdrr ]mc ch]ldsdq+ ]mc ax bnmrhcdqhmf sgd mnhrd hm
sgd rxrsdl- Sn rgnv sgd mnhrd hm sgdrd cduhbdr+ hm Ehf- 2’](+ vd okns
] 1-4,r,knmf bnmb]sdm]sdc nodm onqd btqqdms sq]bd+ eqnl bgho A ]s

EGF� 2- Nodm onqd %a]rdkhmd( qlr mnhrd) Gplr
/ ) ne bgho A ]mc b]kbtk]sdc rhfm]k,sn,

mnhrd %RMP( q]shn %�G>Gplr
/ ( cdodmcdmbd nm m]mnonqd sghbimdrr ]mc ch]ldsdq- %](

Bnmb]sdm]sdc qlr a]rdkhmd btqqdms mnhrd) Gplr
/ ) ne ] 1-4,r,knmf btqqdms sq]bd ]s

/ lT hm 0 L JBk %bgho A(- Sgd sq]bd hr ”ksdqdc trhmf ] chfhs]k entq,onkd Adrrdk ”ksdq
sn btsnee eqdptdmbhdr ]s 0/ iFy) 0// iFy) 4// iFy) ]mc 0 LFy) qdrodbshudkx- %a(
B]kbtk]sdc RMP ]r ] etmbshnm ne a]mcvhcsg trhmf mnhrd ld]rtqdldms eqnl bgho
A- Entq btqudr ]qd oqdrdmsdc enq cheedqdms m]mnonqd sghbimdrr q]shnr) s0.s1 ; 0-/)
2-/) 2-64) ]mc 6-/) vgdqd ”wdc o]q]ldsdqr ]qd c0 ; c1 ; 3-2 ml ]mc s1 ; 7-/ ml
%bgho A(- Sgd ]qd] ghfgkhfgsdc hm qdc hmchb]sdr sgd qdfhnm ne sgd fq]og vgdqd RMP
hr adknv ] sgqdrgnkc RMP ne 3) enq vghbg dudmsr ]qd che”btks sn cdsdbs- %b( Pdfhnmr
ne RMP ∼ 3 hm fqddm ]r ] etmbshnm ne s0.s1 ]mc c0.c1 enq cheedqdms u]ktdr ne ”wdc
o]q]ldsdqr c1 ]mc s1- Sgqdd fq]ogr ]qd rgnvm enq sgqdd u]ktdr ne c1 %; 1-2) 4-/)
]mc 0/-/ ml() d]bg rgnvhmf sgqdd qdfhnmr ne RMP ∼ 3 bnqqdronmchmf sn s1 %; 1-/)
3-/) ]mc 7-/ ml(- Nsgdq o]q]ldsdqr ]qd sgd rs]sd %t) /() btsnee eqdptdmbx 0// iFy)
vhsg Gplr

/ ; 11-5 m�plr) cAL� ; 1-1 ml) NafVr ; 1// lT) ]mc μ ; 01-/ R.l- Enq
c1 ; 4-/ ml ]mc s1 ; 1-/ ml hm sgd lhcckd fq]og) he s0 ; 3-3 ml) sn ]bghdud
RMP ∼ 3) c0 rgntkc ad rl]kkdq sg]m 5-14 ml-

/ lU+ 0 L JBk+ “ksdqdc ]s cheedqdms eqdptdmbhdr- Rodbh“b]kkx+ sgd
r]ld sq]bd hr “ksdqdc uh] ] chfhs]k entq,onkd Adrrdk “ksdq ]s rodbh“b bts,
nee eqdptdmbhdr ne 0/+ 0//+ 4//+ ]mc 0LGyvhsg ]bpthqdc Gplr

/ dpt]k sn
4-/ o.plr+ 11-5 o.plr+ 085-7 o.plr+ ]mc 318-1 o.plr+ qdrodbshudkx- Sgd
rl]kkdrs onrrhakd Gplr

/ sg]s b]m ad qdbnqcdc vhsg sghr dwodqhldms]k
rdsto hr 00/ o= ]s 0 LGy+ khlhsdc ax sgd Bghldq] ]lokh“dq b]o]bh,
s]mbd-27 Gdqd+ vd cd“md sgd rhfm]k,sn,mnhrd q]shn ’RMQ( ; �G≫Gplr

/ ]r
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sgd q]shn ne sgd sns]k btqqdms aknbj]cd hm sgd svn,onqd bgho+ �G ’sgd
rtl ne sgd btqqdms aknbj]cdr eqnl sgd svn onqdr(+ ]mc sgd ld]rtqdc
hmots,qdedqqdc btqqdms mnhrd+ Gplr

/ + eqnl Ehf- 2’](-
Sn hkktrsq]sd ]m ]ooqn]bg gnv sn dmfhmddq sgd svn,onqd rxrsdl+

fhudm rodbh“b dwodqhldms]k bnmrsq]hmsr+ vd bnmrhcdq gnv sgd RMQ
cdodmcr nm rdkdbsdc onqd o]q]ldsdqr- Enq dw]lokd+ hm Ehf- 2’a(+ vd
rgnv sgd b]kbtk]sdc RMQ ]r ] etmbshnm ne a]mcvhcsg ’to sn 0 LGy(
enq cheedqdms sghbjmdrr q]shnr s0.s1 ; 0 ’]r hm bgho A(+ 2+ 2-64 ’]r hm
bgho =(+ ]mc 6+ vgdqd s1 ; 7 ml ]mc c0 ; c1 ; 3-2 ml ]qd “wdc- Vd
bgnrd sgdrd rodbh“b u]ktdr adb]trd sgdx bnqqdronmc sn sgd sghbjmdrr
ne sgd sghmmdq onqd ’onqd 1( ]mc sn sgd ]ooqnwhl]sd onqd ch]ldsdqr
hm bgho =- Hm sghr dw]lokd+ sn b]kbtk]sd �G ZDp- ’1([+ vd ]rrtld sg]s
tmenkcdc crCM= hr hm onqd 0 ]mc sg]s sgdqd hr mn CM= hm onqd 1+
bnqqdronmchmf sn rs]sd ’t+ /( ’S]akd HH(- Nsgdq o]q]ldsdqr trdc hm
Dp- ’1( ]qd cAM. ; 1-1 ml+ TahVr ; 1// lU+ ]mc μ ; 01-/ R.l-

Vd rdd eqnl Ehf- 2’a( sg]s ]r s0.s1 hmbqd]rdr ’s1 hr “wdc sn
7 ml(+ sgd RMQ btqudr rghes sn knvdq u]ktdr ]r dwodbsdc ]r sgd sghbj,
mdrr ]mc qdrhrs]mbd ne onqd 0 hmbqd]rd- Entq RMQ btqudr ]qd rgnvm9
s0.s1 ; 0-/ ’s0 ; 7-/ ml(+ 2-/ ’s0 ; 13-/ ml(+ 2-64 ’s0 ; 2/-/ ml(+
]mc 6-/ ’s0 ; 45-/ ml(- Hm nqcdq sn cdsdbs dudmsr+ vd mddc ] ghfg
dmntfg RMQ- Vd rds sghr cdsdbshnm sgqdrgnkc sn RMQ ; 3 ’rgnvm
]r sgd qdc qdfhnm ne RMQ ∼3 hm vghbg dudmsr vntkc mns ad d]rhkx
cdsdbs]akd(- Eqnl sghr+ vd rdd sg]s sgd oqnbdrr ne “ksdqhmf dudmsr
vhsg btsnee eqdptdmbhdr ]anud 2// jGy bntkc kd]c sn onnq dudms
hcdmsh“b]shnm+ cdrohsd ] ghfgdq sdlonq]k qdrnktshnm- Gnvdudq+ “ksdq,
hmf dudmsr adknv sghr btsnee eqdptdmbx bntkc oqnuhcd ] rte“bhdmskx
ghfg RMQ enq dudms cdsdbshnm+ xds ] khlhsdc sdlonq]k qdrnktshnm
]mc ]bbtq]bx hm dudms rsqtbstqd- Hm nsgdq vnqcr+ “ksdqhmf ]s ghfgdq
a]mcvhcsgr+ vghkd oqnuhchmf sgd adrs onrrhakd shld qdrnktshnm+ l]x
lhrr sgd dudmsr ]ksnfdsgdq ctd sn sgd hmbqd]rhmf mnhrd vhsg hmbqd]rhmf
a]mcvhcsg-

Sn oqnuhcd ] lnqd cds]hkdc ohbstqd ne gnv RMQ bnqqdk]sdr vhsg
ansg sgd onqd sghbjmdrr ]mc ch]ldsdq+ hm Ehf- 2’b(+ vd okns qdfhnmr
ne RMQ < 3 ’fqddm(+ antmcdc ax ] btqud ne bnmrs]ms RMQ ne 3 ]r ]
etmbshnm ne s0.s1 ’0fl5( ]mc c0.c1 ’0fl0-4( enq cheedqdms u]ktdr ne “wdc
o]q]ldsdqr c1 ]mc s1- Sgqdd fq]ogr ]qd rgnvm enq sgqdd u]ktdr ne c1
’; 1-2+ 4-/+ ]mc 0/-/ ml(+ d]bg rgnvhmf sgqdd qdfhnmr ne RMQ < 3
bnqqdronmchmf sn sgqdd u]ktdr ne s1 ’; 1-/+ 3-/+ ]mc 7-/ ml(- Nsgdq
o]q]ldsdqr enq RMQ b]kbtk]shnm gdqd ]qd sgd rs]sd ’t+ /( ]r ]anud+
btsnee eqdptdmbx 0// jGy+ vhsg Gplr

/ ; 11-5 o.plr+ cAM. ; 1-1 ml+
TahVr ; 1// lU+ ]mc μ ; 01-/ R.l- Enq hmrs]mbd+ hm sgd lhcckd fq]og+
]rrtlhmf c1 ; 4-/ ml ]mc s1 ; 1-/ ml+ he sgd sghbjmdrr ne onqd 0 hr
rds sn s0 ; 3-3 ml+ sn ]bghdud RMQ < 3+ sgd ch]ldsdq ne onqd 0+ c0+
rgntkc ad rl]kkdq sg]m 5-14 ml-

PDRTKSR �MC CHRBTRRHNM

Enq sgd c]s] qdoqdrdmsdc hm Ehf- 3’]( ’c]x 0(+ bgho = ’s0 ; 2/ ml+
s1 ; 7 ml+ c0 ; c1 ; 3-2 ml( hr ld]rtqdc vhsg TahVr ; 1// lU
hm 0 L JBk- Vd rgnv ] 4 jao crCM= ’1// mL+ MnKhlhsr 4/// ao
CM= Eq]fldmsr+ SgdqlnEhrgdq Rbhdmsh“b( sq]mrknb]shnm btqqdms
sq]bd qdbnqchmf ]s 0 LGy a]mcvhcsg nudq ] sns]k ctq]shnm ne 01/ r+
“ksdqdc cnvm trhmf ] entq,onkd Adrrdk “ksdq ]s 0// jGy- = sns]k ne
M ; 01 3/5 pt]kh“dc dudmsr ]qd cdsdbsdc ax bgnnrhmf ] 3Δ sgqdrg,
nkc ’RMQ ; 3(+ vgdqd μ ± Gplr

/ - Sgd ]kk,onhmsr ghrsnfq]l ’oknssdc
vhsg c]s] ]bpthqdc ]s 0 LGy ]mc chfhs]kkx “ksdqdc ]s 0// jGy( ne
sghr sq]bd hr rgnvm adknv sgd sq]bd nm sgd kdes+ vgdqd vd nardqud ]

ltkshokd,od]j btqqdms chrsqhatshnm nudq ] vhcd q]mfd ne btqqdmsr
’eqnl 2-7 sn 8-0 m=(- Vd sgdm nas]hm sgd enkknvhmf u]ktdr eqnl
sgd ]oo]qdms od]j btqqdms onrhshnmr9 Sgd qdc rnkhc khmd hr knb]sdc
]s 7-2 m=+ sgd xdkknv c]rgdc khmd hr knb]sdc ]s 6-4 m=+ sgd fqddm
c]rgdc khmd hr knb]sdc ]s 5-7 m=+ ]mc sgd nq]mfd c]rgdc khmd hr
knb]sdc ]s 4-/ m=- = 0,r,knmf rtards ne sghr knmf btqqdms sq]bd ’ghfg,
khfgsdc hm khfgs aktd( hr ynnldc hm ]mc oqnuhcdr ] lnqd cds]hkdc
uhdv ne sgd ghfg pt]khsx ne sgd btqqdms qdbnqchmf- Hm bnmitmbshnm
vhsg sgd b]kbtk]shnm qdrtks rgnvm hm S]akd HH+ sgd btqqdms od]j onrh,
shnmr ]bpthqdc eqnl ]kk,onhmsr ghrsnfq]l fhud tr ] fkhlord hmsn sgd
bnqqdronmchmf sq]mrknb]shnm dudms bnlonrhshnmr- Enq hmrs]mbd+ sgd
dudms cdosg ’t+ /( vgdm tmenkcdc CM= fndr sgqntfg onqd 0 hr b]k,
btk]sdc sn ad /-6 m=+ vghbg l]sbgdr vdkk vhsg sgd dwodqhldms]k
u]ktd ne /-7 m=- Gnvdudq+ ] od]j onrhshnm ne 5-7 m= ’xdkknv c]rgdc
khmd( bntkc bnqqdronmc sn dhsgdq nmd enkcdc CM= o]rrhmf sgqntfg
onqd 0 nq ]m tmenkcdc CM= o]rrhmf sgqntfg onqd 1 rhmbd sgd drsh,
l]sdc dudms cdosg kdudkr enq ’e+ /( ; 0-4 m= ]mc ’/+ t( ; 0-5 m=
]qd qdk]shudkx bknrd+ qdpthqhmf etqsgdq dudms ]m]kxrhr+ sn chrshmfthrg
tmenkcdc CM= dudmsr ’rhmfkd,“kd( eqnl enkcdc CM= dudmsr ’svn,
“kd(- =r rgnvm hm S]akd H+ sgd deedbshud ch]ldsdqr+ cdee +0 ]mc cdee +1+
]qd b]kbtk]sdc sn ad 3-2 ml+ vghbg rhsr ]s sgd shoohmf onhms ne
]kknvhmf sgd o]rr]fd ne enkcdc crCM= vhsg ] ch]ldsdq ne 3-3 ml-
Hm ]cchshnm+ sgd ]ardmbd ne ]mx nsgdq bkd]qkx chrshmfthrg]akd od]jr
hm sgd ghrsnfq]l hlokhdr sg]s nsgdq rs]sdr+ rtbg ]r ’t+ e( ]mc ’e+ e(
vgdm svn CM= lnkdbtkdr ]qd hm ansg onqdr ]s sgd r]ld shld
]mc sgd sns]k btqqdms aknbj]cd hr l]whl]k+ ]qd kdrr khjdkx sn nbbtq+
]ksgntfg sgdqd ]qd onhmsr hm sgd ghrsnfq]l sg]s bntkc bnqqdronmc
sn sgdrd drshl]sdc dudms kdudkr ZEhf- 3’]([+ vghbg vhkk ad chrbtrrdc
k]sdq-

Hm bnmsq]rs+ sq]mrknb]shnm c]s] bg]q]bsdqhrshbr eqnl svn onqdr ne
rhlhk]q sghbjmdrr ]mc ch]ldsdqr nm sgd r]ld bgho ]mc trhmf sgd r]ld
CM= ]qd udqx cheedqdms- Vd rgnv sq]mrknb]shnm qdbnqchmfr ’c]x 00(
hm Ehf- 3’a(+ ]bpthqdc eqnl bgho A ’s0 ; s1 ; 7 ml+ ]mc b]kbtk]sdc
ch]ldsdqr c0 ; c1 ; 4-3 ml( vhsg TahVr ; 0// lU ]mc 0 jao crCM=
edc hmsn sgd bhr bg]ladq- = btqqdms sq]bd ]mc sgd ]kk,onhmsr ghr,
snfq]l ne ] 5/,r,knmf sq]bd ]qd rgnvm- Tmcdq sgd r]ld bnmchshnmr+
vd nardqud+ hm bnmsq]rs+ ] qdk]shudkx m]qqnv btqqdms chrsqhatshnm nudq
sgd btqqdms q]mfd eqnl 5-1 sn 7-2 m=- Eqnl sgd ghrsnfq]l+ vd ]bpthqd
sgd btqqdms od]j onrhshnmr+ k]adkdc ax sgd qdc rnkhc khmd+ hmchb]shmf
sgd a]rdkhmd nodm onqd btqqdms vgdm ansg onqdr ]qd nodm+ ]s 6-8 m=
]mc sgd ohmj c]rgdc khmd ]s 6-0 m=- Sghr hr dpthu]kdms sn ]m dudms
cdosg ne /-7 m=+ hm fnnc ]fqddldms vhsg sgd b]kbtk]sdc dudms cdosg
ne /-6 m= bnqqdronmchmf sn tmenkcdc CM= o]rrhmf sgqntfg dhsgdq
onqd+ rbdm]qhnr k]adkdc ]r ’t+ /( ]mc ’/+ t( hm Ehf- 3’a(- Vd nardqud ]
qdk]shudkx m]qqnv chrsqhatshnm ne btqqdmsr hm sgd ]kk,onhmsr ghrsnfq]l
ZEhf- 3’a(+ kdes[+ nvhmf sn sgd e]bs sg]s sghr cduhbd bnmrhrsr ne svn
m]mnonqdr sg]s ]qd ]klnrs hcdmshb]k ’vhsg sgd r]ld mnlhm]k sghbj,
mdrr ]mc ch]ldsdq(- Oqnuhcdc sg]s sgd r]ld ]m]kxsd hr cdsdbsdc+ d]bg
ne sgd svn onqdr vhkk qdbnqc ] rhlhk]q dudms cdosg+ d-f-+ ’/+ e(+ ’e+ /(+
]mc ’t+ t( vntkc ]kk rg]qd sgd r]ld dudms cdosg kdudk ]s 1-8 m=- Gdqd+
sgd dudms cdosg bnqqdronmchmf sn ] enkcdc ’svn,“kd( dudms hr drsh,
l]sdc eqnl Dp- ’1( ax ]rrtlhmf sg]s svn crCM= bqnrr,rdbshnm]k
]qd]r aknbj sgd onqd-

Dudms hcdmsh“b]shnm ]mc sgdhq ptnsdc mtladq cdodmc nm
sgd ld]rtqdldms a]mcvhcsg ]mc “ksdqhmf btsnee eqdptdmbx+ dudms
sgqdrgnkcr+ ]mc nsgdq o]q]ldsdqr- Vd rgnv gnv ansg ]kk,onhmsr ghr,
snfq]lr hm Ehfr- 3’]( ]mc 3’a( dunkud enq cheedqdms “ksdqhmf eqdptdm,
bhdr to sn 0 LGy hm sgd rtookdldms]qx l]sdqh]k ’Ehfr- R3 ]mc R4(-
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EGF� 3- =m]kxrhr ne crCM= sq]mrknb]shnm c]s] hm svn,onqd cduhbdr- %]( Bnlokdsd btqqdms sq]bd eqnl 4 iao crCM= sq]mrknb]shnm ]s 1// lT eqnl bgho = vhsg sns]k ctq]shnm ne
01/ r ]mc ] sns]k cdsdbsdc mtladq ne dudmsr M ; 01 3/5- Sgd ]kk,onhmsr ghrsnfq]l %kdes( hmchb]sdr ] ltkshokd,od]i btqqdms chrsqhatshnm- = ynnldc,hm rdbshnm ne sgd btqqdms sq]bd
vhsg 0 r ctq]shnm %aktd) lhcckd( hr rgnvm- Sgd od]i onrhshnmr ]qd ]s 7-2 m= %qdc() 6-4 m= %xdkknv() 5-7 m= %fqddm() ]mc 4-/ m= %nq]mfd(- Sgdrd kdudkr ]qd hm bnmbnqc]mbd vhsg
b]kbtk]sdc dudms cdosgr %kdes() %t) /( ]mc %/) t(- %a( Bnlokdsd btqqdms sq]bd ne 0 iao crCM= sq]mrknb]shnm ]s 0// lT eqnl bgho A vhsg ] sns]k ctq]shnm ne 5/ r ]mc ] sns]k cdsdbsdc
mtladq ne dudmsr M ; 7878- Sgd ]kk,onhmsr ghrsnfq]l %kdes( hmchb]sdr ] ahlnc]k btqqdms chrsqhatshnm- = ynnldc,hm rdbshnm ne sgd btqqdms sq]bd vhsg 0 r ctq]shnm %aktd) lhcckd( hr
rgnvm- Sgd od]i onrhshnmr ]qd ]s 6-8 m= %qdc( ]mc 6-0 m= %ohmi() vghbg ]fqdd vhsg b]kbtk]sdc dudms cdosgr %kdes( ne %t) /( ]mc %/) t(- Nm sgd qhfgs) vd k]adk sgd onrhshnm ne sgd
lhrrhmf kdudkr) d-f-) %/) e() ]mc %t) t(-

=s ghfgdq “ksdqhmf eqdptdmbhdr+ sgd od]jr ]qd fq]ct]kkx knrs ]r lnqd
c]s] onhmsr ]qd hmbktcdc ]mc sgd mnhrd hmbqd]rdr+ vghbg qdrtksr hm ]
rghes ne bg]q]bsdqhrshb cvdkk shld+ σ+ snv]qc rgnqsdq shld-28 Sgd l]hm
]cu]ms]fd ne “ksdqhmf ]s ghfgdq eqdptdmbhdr hr sg]s udqx rgnqs dudmsr
b]m ad cdsdbsdc+ vghbg lhfgs ad nsgdqvhrd lhrrdc ]s knvdq “ksdqhmf

eqdptdmbhdr nq g]ud sgdhq btqqdms ]lokhstcdr tmcdqdrshl]sdc- Rtbg
]rodbsr ne dudms cdsdbshnm ]mc noshlhy]shnm cdodmchmf nm vghbg
bk]rrdr ne dudmsr ]qd adhmf ]m]kxydc g]ud addm oqduhntrkx chrbtrrdc
hm cds]hk ax Qnrdmrsdhm ds Vi�3/ vgn rgnvdc sgd “qrs qdbnqchmfr to sn
0 LGy3/ ]mc to sn 4fl0/LGy cdsdbshnm ax Rgdj]q ds Vi�28 ]mc Bghdm

I- Bgdl- Ogxr- /43) 0/40/1 %1/10(: cnh9 0/-0/52.4-//33116 /43) 0/40/1,6

Otakhrgdc tmcdq khbdmrd ax =HO Otakhrghmf



Pfc CnsomTi
ne �fclhaTi Jfurhar 5LRGBIC ragsTsgnl�npc.intplTj.iao

ds Vi�+30 ]r vdkk ]r V]mtmt ds Vi� vgn cdudknodc rhkhbnm mhsqhcd onqd
sghmmhmf adknv 0/ ml10 enq cdsdbshnm ne rgnqs lnkdbtkdr ]mc rgnqs
dudmsr-

Sn etqsgdq sq]bd d]bg cdsdbsdc dudms a]bj sn nmd ne sgd svn
onqdr+ vd hlokdldms ] c]s] ]m]kxrhr ldsgnc sn b]sdfnqhyd dudmsr
hmsn cheedqdms fqntor- Vd nardqud sgqdd aqn]c fqntor a]rdc nm sgd
rg]od ne sgd btqqdms otkrd9 Nmd,rsdo ’qdbs]mftk]q otkrd( dudmsr ]qd
b]sdfnqhydc ]r sxod H+ svn,rsdo dudmsr ]qd b]sdfnqhydc ]r sxod HH+ ]mc

ltkshokd,rsdo dudmsr ]qd b]sdfnqhydc ]r sxod HHH- Hm sgd “qrs qnv ne
dw]lokdr hm Ehf- 4’](+ vd rgnvb]rd r]lokd dudmsr eqnl sgdrd fqntor
cdsdbsdc eqnl bgho =- Enq sxod H dudmsr+ vd b]m chrshmfthrg bkd]qkx
adsvddm ’t+ /( ; /-6 m= ]mc ’/+ t( ; 0-5 m=- Enq sxod HH dudmsr+
sgd o]qsh]kkx enkcdc dudmsr ’vhsg svn btqqdms kdudkr hmrhcd ne sgd
dudmsr( g]ud sgdhq nvm rhfm]stqd rsdor adsvddm ] enkcdc rs]sd ]mc
]m tmenkcdc rs]sd- Vd ]qd ]akd sn k]adk sgdrd rtarsqtbstqdr vhsghm
dudmsr ]mc ]ssqhatsd sgdl sn sgd bnqqdronmchmf onqd sgqntfg vghbg

EGF� 4- Dudms ]m]kxrhr ne crCM= sq]mrknb]shnm c]s] eqnl svn,onqd cduhbdr- %]( R]lokd dudmsr eqnl c]s] ”ksdqdc ]s 0// iFy eqnl onqd 0 %s0 ; 2/ ml( ]mc onqd 1 %s1 ; 7
ml() qdrodbshudkx- Chrshmbshud btqqdms kdudk rsdor) ctd sn onqd sghbimdrr cheedqdmbdr) ]hc hm b]sdfnqhyhmf dudmsr vhsg nmd,rsdo %sxod H( ]mc svn,rsdor %sxod HH( ]mc ]ssqhatshmf
sgdl sn nmd ne sgd svn onqdr- %a( Rhw dw]lokd –bnhmbhchmf“ dudmsr eqnl c]s] ”ksdqdc ]s 0// iFy eqnl bgho = vgdqd ]cchshud dudms cdosgr) to sn ±3/� sns]k aknbi]cd)
hmchb]sd rhltks]mdntr crCM= sq]mrknb]shnm sgqntfg sgd svn rdo]q]sd onqdr- Cds]hkdc CM= sq]mrknb]shnm hkktrsq]shnmr ]qd oqnonrdc tmcdqmd]sg ]r sgd khidkx hmsdqoqds]shnmr enq
dudmsr %hh( ]mc %uh() vgdqd rodbh”b rdbshnmr ne d]bg rhfm]k bnqqdronmc sn ] rodbh”b rm]orgns ne sgd oqnonrdc dudms oqnfqdrrhnm- %b( Rb]ssdq okns enq bgho = sxod H %nmd,rsdo(
dudmsr rgnvhmf dudms ctq]shnmr ur dudms cdosgr- Svn roqd]c nts c]s] chrsqhatshnmr hmchb]sd c]s] eqnl sgd svn onqdr- Sgd sno c]s]rds %aktd( g]r ] ldch]m dudms cdosg ne
/-84 � /-/7 m=) hmchb]shmf tmenkcdc crCM= dudmsr hm onqd 0) %t) /(: sgd anssnl c]s]rds %xdkknv( g]r ] ldch]m cdosg ne 0-7/ � /-0/ m= vhsg bknrdkx l]sbghmf sgd dwodbsdc
tmenkcdc btqqdms kdudk hm onqd 1) %/) t(- Sgd hmrds rgnvr ] bknrdq uhdv ne ansg c]s]rdsr ]mc dudms ctq]shnmr) vgdqd sgd bg]q]bsdqhrshb cvdkk shld) σ) eqnl sgd sno c]s]rds hr ]s
±021 πr) vghkd sgd anssnl c]s]rds hr ]s ±77 πr- %c( Bnmb]sdm]sdc btqqdms sq]bd ne 4 iao crCM= sq]mrknb]shnm ]s 1// lT eqnl bgho A vgdqd ansg onqdr nodm.]bshud %otqokd(
]mc nmkx nmd ne sgd onqdr hr ]bshud %nq]mfd(- D]bg sq]bd g]r ] 0,r ctq]shnm- Vgdm nmd ne sgd onqdr hr etkkx aknbidc %bknffdc( ax sgd CM=) sgd btqqdms a]rdkhmd hr g]kudc ]mc
fitbst]sdr vhsg ] ghfgdq Gplr

/ - =kk,onhmsr ghrsnfq]lr eqnl ansg sq]bdr ]qd rgnvm) ]mc sgd otqokd c]rgdc ntskhmd hr trdc sn bnlo]qd sgd btqqdms chrsqhatshnmr enq sgd svn,onqd
]bshud rs]sd %otqokd rnkhc( ]mc sgd nmd,onqd ]bshud rs]sd %nq]mfd rnkhc(-
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CM= o]rrdr- Sgd c]rgdc fq]x khmdr hm Ehf- 4+ vghbg bnqqdronmc sn
b]kbtk]sdc btqqdms aknbj]cdr ’S]akd HH(+ l]sbg vdkk vhsg sgd ld],
rtqdc u]ktdr- Vhsg dudmsr oqnctbdc eqnl onqd 0 ’s0 ; 2/ ml(+ vd
dwodbs sgd cddo rsdo sn ad ]s ] btqqdms kdudk ne ’e+ /( ; 0-4 m=+ vghkd
sgd rg]kknv rsdo ]s ’t+ /( ; /-6 m=- Hm bnmsq]rs+ ] o]qsh]kkx enkcdc
crCM= dmsdqhmf sgqntfg onqd 1 ’s1 ; 7 ml( vntkc oqnctbd ] rsdo,
khjd dudms vhsg cddo ]mc rg]kknv btqqdms kdudkr ]s ’/+ e( ; 2-2 m= ]mc
’/+ t( ; 0-5 m=+ qdrodbshudkx-

Hm ntq vnqj+ sgd hmchuhct]k CM= lnkdbtkdr ]qd snn rgnqs bnl,
o]qdc sn sgd hmsdqonqd chrs]mbd sn ro]m ansg onqdr ]s sgd r]ld
shld- Hm bnmsq]rs+ Otc ds Vi�03 ld]rtqdc 0/fl4/ shldr knmfdq crCM=
sg]m vg]s hr trdc hm ntq vnqj ]mc bk]hldc lnkdbtkd%r ldbg]mhb]k
sq]oohmf ax sgd svn onqdr ax nardquhmf rnld udqx knmf dudmsr-
Sgdhq onqdr vdqd cqhkkdc hm 1/,ml,sghbj RhM vhsg onqd ch]ldsdqr ne
0/ ]mc 05 ml ]mc rdo]q]sdc ax ≅0// ml sn 0 πl- = r]lokd bnms]hm,
hmf 37 jao ’05-2 πl( crCM= hm 1L KhBk v]r trdc+ ]mc hm sghr b]rd+
sgd CM= v]r lnqd sg]m 0/ shldr knmfdq sg]m sgd hmsdqonqd rdo]q],
shnm- Adb]trd ne sghr+ sgd ]tsgnqr bk]hldc sg]s rnld ne sgd nardqudc
knmf,ctq]shnm dudmsr+ ]r bnlo]qdc sn sgd sxohb]k ctq]shnmr ne qdftk]q
sq]mrknb]shnm dudmsr+ b]m ad hmsdqoqdsdc sn bnqqdronmc sn sgd CM=
rsq]mc sgqd]chmf vhsg hsr svn dmcr sgqntfg ansg onqdr ]s sgd r]ld
shld-03

BNHMBHCHMF DUDMSR

Nmd ne ntq tmhptd “mchmfr vhsg CM= sq]mrknb]shnmr uh] svn
onqdr hr vgdm svn crCM= lnkdbtkdr hmsdq]bs vhsg ansg onqdr hmch,
uhct]kkx ]mc bnmbtqqdmskx+ oqnctbhmf ]m nudq]kk dudms sg]s bnm,
rhrsr ne svn dudmsr sgqntfg d]bg onqd sg]s nudqk]o hm shld- Vd
g]ud nardqudc sg]s ≅/-6� ne sgd sns]k mtladq ne dudmsr bntkc ad
]ssqhatsdc sn sgdrd bnhmbhchmf dudmsr+ 82 nts ne M ; 01 3/5 sns]k
dudmsr cdsdbsdc eqnl bgho =- Sgd ld]rtqdc btqqdms otkrd eqnl
sgd svn,onqd bgho hr sgdm bnlonrdc ne svn rhmfkd,onqd rhfm]kr sg]s
]qd ]cchshud ’dwodbsdc+ ]r rddm vhsg nodm onqd �E ; �E0 ) �E1(-
Cdrohsd adhmf svn,sdqlhm]k rhfm]kr+ sgdx ]kknv enq oqdbhrd hmrhfgs
hmsn gnv crCM= hmsdq]bsr vhsg d]bg onqd ]mc sgd cduhbd ]r ] vgnkd-
Hm nsgdq vnqcr+ nmd btqqdms sq]bd vhsg bnlonrhsd dudmsr b]m ad
cdbnmrsqtbsdc hmsn svn sq]bdr bnqqdronmchmf sn d]bg onqd vhsg ghfg
“cdkhsx adb]trd sgd onqdr g]ud rhfmh“b]mskx cheedqdms sghbjmdrrdr-
Ehftqd 4’a( cdlnmrsq]sdr dw]lokdr ne bnhmbhchmf dudmsr vhsg 4 jao
crCM= tmcdq 1// lU ah]r hm bgho =- Rhw rdkdbsdc dudmsr ]qd k]adkdc
’h( sgqntfg ’uh( hm Ehf- 4’a(- Tmcdqmd]sg+ vd rgnv sgd ohbsnqh]k hkktr,
sq]shnmr ne sgd lnrs khjdkx sq]mrknb]shnm rbdm]qhnr g]oodmhmf hm sgd
svn onqdr a]rdc nm bnqqdronmchmf btqqdms kdudkr vhsghm rnld dudmsr-
Enq dw]lokd+ a]rdc nm sgd btqqdms kdudkr vhsghm dudms ’h(+ sghr dudms
b]m ad hmsdqoqdsdc ]r enkknvr9 Nmd crCM= lnkdbtkd “qrs dmsdqr sgd
sghbj onqd vhsg hsr dmc enkcdc+ qdrtkshmf hm ]m ’e+ /( btqqdms kdudk-
Sgd crCM= sgdm tmenkcr hm sgd onqd+ qdrtkshmf hm ] ’t+ /( btqqdms
kdudk- Vghkd sgd crCM= hr rshkk sq]mrknb]shmf tmenkcdc sgqntfg sgd
sghbj onqd+ rdbnmc crCM= rsq]mc o]rrdr sgqntfg sgd sghmmdq onqd
tmenkcdc+ vghbg aqhmfr sgd btqqdms kdudk cnvm sn ’t+ t(- Nmbd sgd
rdbnmc crCM= g]r dwhsdc sgd sghm onqd+ sgd btqqdms aqhdfix qhrdr
a]bj to sn ’t+ /( vgdqd sgd qdl]hmcdq ne sgd “qrs crCM= hm sgd
sghbj onqd dwhsr+ ]mc sgdm sgd btqqdms qdstqmr sn sgd a]rdkhmd+ ’/+ /(-
Dudms ’hh( hr rhlhk]q sn dudms ’h( ]mc hr hkktrsq]sdc hm Ehf- 4’a(+ dwbdos
sg]s sgd crCM= lnkdbtkdr dwhs ansg onqdr ]s rhlhk]q shldr- Dudmsr
’hhh( sgqntfg ’u( bntkc ad hmsdqoqdsdc ]r bnlonrhsd dudmsr vgdqd

]m tmenkcdc crCM= o]rrdr sgqntfg sgd sghbj onqd ]mc ]mnsgdq
tmenkcdc crCM= o]rrdr sgqntfg sgd sghm onqd rnldshld ctqhmf
sgd dudms qdbnqcdc hm sgd sghbj onqd Z]s sgd adfhmmhmf+ hm sgd lhc,
ckd+ nq ]s sgd dmc ne sgd dudms+ rgnvm hm dudmsr ’hhh(+ ’hu(+ ]mc ’u([-
Sghr aqhmfr sgd btqqdms aqhdfix eqnl ’t+ /( sn ’t+ t(- Hm dudms ’uh(+ ]r
rgnvm hm sgd rdptdmbd ne ch]fq]lr hm Ehf- 4’a(+ crCM= “qrs o]rrdr
enkcdc sgqntfg sgd sghbj onqd+ oqnctbhmf ]m ’e+ /( btqqdms kdudk-
Vghkd sgd “qrs crCM= rs]xr enkcdc hm sgd sghbj onqd+ ]mnsgdq crCM=
lnkdbtkd o]rrdr pthbjkx sgqntfg sgd sghm onqd tmenkcdc+ oqnctb,
hmf sgd ’e+ t( btqqdms kdudk aqhdfix+ tmshk sgd CM= dudms hm sgd sghm
onqd g]r dmcdc ]mc sgd btqqdms fndr a]bj sn sgd ’e+ /( kdudk- Ehm]kkx+
sgd crCM= dwhsr sgd sghbj onqd tmenkcdc+ qdrtkshmf hm sgd ’t+ /(
kdudk-

Sgdqd ]qd ] edv bnmrhcdq]shnmr sn mnsd hmunkuhmf sgd bnhmbhc,
hmf dudmsr ntskhmdc ]anud enq ]m ]rxlldsqhb svn,onqd cduhbd- =
bknrd dw]lhm]shnm hmsn bnhmbhchmf dudms rsdor hr qdpthqdc hm nqcdq
sn dwbktcd sgd kdrr khjdkx hmsdqoqds]shnmr ne gnv CM= lnkdbtkdr
dmsdq ansg onqdr+ drodbh]kkx vgdm cheedqdms rbdm]qhnr b]m oqnctbd
rhlhk]q btqqdms kdudkr- Enq dw]lokd+ hm sgd b]rd ne bgho =+ vgdqd
’e+ /( ; 0-4 m= ]mc ’/+ t( ; 0-5 m=+ ] enkcdc rsq]mc ne crCM= hm
sgd sghbj onqd bntkc oqnctbd ] rhlhk]q rhfm]k ]r ]m tmenkcdc crCM=
sq]mrknb]shmf sgqntfg sgd sghm onqd- Enq dudms ’h(+ adrhcdr sgd dwok],
m]shnm oqnuhcdc d]qkhdq hmunkuhmf svn rsq]mcr ne crCM=+ ]mnsgdq
ok]trhakd hmsdqoqds]shnm vntkc ad sgd enkknvhmf9 nmd tmenkcdc CM=
o]rrhmf sgqntfg sgd sghm onqd+ ’/+ t(+ ]mc ]r rnnm ]r sgd “qrs
rsq]mc dwhsr+ ] rdbnmc rsq]mc bnmrdbtshudkx dmsdqr hmsn sgd sghbj
onqd tmenkcdc+ ’t+ /(+ vghbg hr sgdm enkknvdc ax ] sghqc rsq]mc ne
tmenkcdc CM= sq]mrknb]shmf sgqntfg sgd sghm onqd+ ’t+ t(- Sgd k]sdq
hmsdqoqds]shnm vntkc ad cddldc kdrr khjdkx rhmbd sgqdd rsq]mcr ]qd
hmunkudc-

Sgd rb]ssdq okns ne sxod H ’qdbs]mftk]q rg]od( dudmsr eqnl bgho
= rgnvhmf dudms ctq]shnmr ur dudms btqqdms cdosgr hr ed]stqdc hm
Ehf- 4’b(- Vd nardqud svn chrshmbskx rdo]q]sdc rdsr ne c]s] onhmsr-
A]rdc nm sgd dudms btqqdms cdosg ldch]m+ vd ]qd ]akd sn hcdmshex
]mc ]rrhfm sgd sno rds ’hm aktd( sn dudmsr nqhfhm]shmf eqnl onqd 0
’s0 ; 2/ ml( vhsg ] ldch]m dudms btqqdms cdosg ne /-84 − /-/7
m=+ vghkd sgd anssnl c]s]rds ’hm xdkknv( rgnvhmf ] ldch]m ne
0-7/ − /-0/ m=+ sn dudmsr sgqntfg onqd 1 ’s1 ; 7 ml(- Sgd rdo]q]shnm
khmd cq]vm ’qdc,c]rgdc khmd( sn chuhcd sgd sno c]s]rds eqnl sgd ans,
snl nmd hr bgnrdm sn ad sgd ]udq]fd u]ktd adsvddm sgd svn ldch]mr+
]ants ≅0-27 m=- Sghr rdo]q]shnm ne dudmsr+ ]rrtlhmf ] ghfg dmntfg
rhfm]k,sn,mnhrd q]shn+ nodmr ] f]sdv]x enq etstqd m]mnonqd dmfhmddq,
hmf sn ]bghdud o]q]kkdk qd]chmf vhsgnts sgd mdbdrrhsx enq ltkshokd
dkdbsqncd cdrhfmr- Lnqdnudq+ vd ]krn nardqud ] cheedqdmbd hm dudms
ctq]shnmr+ σ+ vgdqd sgd bg]q]bsdqhrshb cvdkk shld enq sgd sno c]s]rds
hr ≅021 πr+ vghkd hs hr ≅77 πr enq sgd anssnl rds- Sgd cvdkk shld
chrsqhatshnm hr vdkk qdoqdrdmsdc ax ]m dwonmdmsh]k cdb]x etmbshnm
’d∗s .σ(- Vhsg ] “wdc unks]fd enq tmenkcdc CM= lnkdbtkdr+ ]m]kxsdr
vhkk dwodqhdmbd ] rhlhk]q otkkhmf enqbd eqnl nmd bg]ladq ’bhr( sn sgd
nsgdq ’spVmr(- Sgd fdnldsqhb]k sghbjmdrr ne sgd m]mnonqd ]mc sgd
kdmfsg ne sgd CM= ]eedbs gnv knmf sgd hnmhb aknbj]fd k]rsr- Oqd,
uhntrkx otakhrgdc qdrtksr10 rgnvdc ] ≅2/� cdbqd]rd hm cvdkk shld
vgdm bnlo]qhmf sq]mrknb]shmf 2 jao crCM= sgqntfg svn hmchuhc,
t]k rhmfkd m]mnonqdr vhsg ] sghbjmdrr q]shn ne 090/ ’5 ]mc 5/ ml+
qdrodbshudkx(- Hm ]ccchshnm+ sgd dudms ctq]shnm hr qdonqsdc sn ad fnu,
dqmdc ax rdo]q]sd onvdq k]vr cdodmchmf nm sgd kdmfsg ne CM=-31

Fhudm ] 4 jao crCM= vhsg ] o]hq ne svn m]mnonqdr vhsg ] sghbjmdrr
q]shn ne 792/ ; 092-64+ vd rdd ] q]shn ne 090-4 hm sgd bg]q]bsdqhrshbcvdkk

I- Bgdl- Ogxr- /43) 0/40/1 %1/10(: cnh9 0/-0/52.4-//33116 /43) 0/40/1,8

Otakhrgdc tmcdq khbdmrd ax =HO Otakhrghmf



Pfc CnsomTi
ne �fclhaTi Jfurhar 5LRGBIC ragsTsgnl�npc.intplTj.iao

shld+ h-d-+ ] cdbqd]rd ne ≅22� hm dudms ctq]shnm ]r onqd cdbqd]rdr hm
sghbjmdrr ax ≅62�-

Vd b]m ]krn qdbnqc sq]mrknb]shnmr chqdbskx eqnl nmd onqd vgdm
sgd bntmsdqo]qs m]mnonqd hr bknffdc+ h-d-+ etkkx aknbjdc enq ] oqn,
knmfdc odqhnc ne shld- Sghr dw]lokd hr fhudm ax sgd btqqdms sq]bd
eqnl bgho A ’s0 ; s1 ; 7 ml( vhsg 4 jao crCM= ]s 1// lU-
=s sgd adfhmmhmf ne sgd ld]rtqdldms+ sgd sns]k nodm onqd btq,
qdms hr bnlhmf eqnl ansg onqdr+ G/ ; 04-7 m=+ bnmrhrsdms vhsg
ansg onqd 0 ]mc onqd 1 adhmf nodm- =r nmd ne sgd onqdr bknfr+ sgd
nodm onqd btqqdms cqnor sn ]ooqnwhl]sdkx g]ke ne sgd hmhsh]k u]ktd+
6-7 m= ≅ G/.1+ rhmbd sgd svn onqdr ]qd ]klnrs hcdmshb]k- Sgd qdc
c]rgdc khmdr hm Ehf- 4’a( ]qd sgd b]kbtk]sdc nodm onqd btqqdmsr
’G/ ]mc G/.1( sg]s l]sbg vdkk vhsg sgd dwodqhldms]k u]ktdr-
Etqsgdqlnqd+ sgd a]rdkhmd mnhrd hr uhrhakx ghfgdq vgdm nmd ne sgd
onqdr hr bknffdc ax sgd CM=+ bnlo]qdc sn sgd b]rd vgdm ansg onqdr
]qd nodm- Dw]lokdr ne bnmb]sdm]sdc 0,r,knmf btqqdms sq]bdr eqnl
bgho A adenqd ]mc ]esdq nmd,onqd,bknffhmf ]qd rgnvm hm Ehf- 4’c(-
=kk,onhmsr ghrsnfq]lr eqnl sgdrd svn sq]bdr rgnv ] vhcdmhmf vhmf
hm sgd ghrsnfq]l bnqqdronmchmf sn nmd ne sgd onqdr adhmf bknffdc
’nq]mfd(+ bnlo]qdc sn sgd b]rd vgdm ansg onqdr ]qd nodm ]mc ]bshud
’otqokd(- Sghr vhcdmhmf ne sgd ghrsnfq]l bnqqdk]sdr vdkk vhsg sgd
cdfqdd ne btqqdms a]rdkhmd fitbst]shnm hm ansg b]rdr- Gplr

/ adenqd ]mc
]esdq sgd bknffhmf ]qd ld]rtqdc ]mc rgnv ] ≅05� hmbqd]rd eqnl
≅5// o.plr sn ≅6// o.plr-

ETSTPD VNPJ

Fhudm ntq svn,onqd qdrtksr oqdrdmsdc gdqd+ etstqd rstchdr enbtr,
hmf nm sgd ghfgdq bnlokdwhsx o]q]kkdk qd]chmf rxrsdlr bntkc ad
]bghdudc vhsg ]cu]mbdc m]mne]aqhb]shnm oqnbdrrdr- Enq dw]lokd+
nmd bntkc bnmbdost]kkx bnmrhcdq l]jhmf ]m ]qq]x ne M onqdr vhsg
] q]mfd ne sghbjmdrrdr ’vhsg “wdc nq u]qxhmf ch]ldsdqr(- Sn e]aqhb]sd
rtbg ltkshokd,sghbjmdrr m]mnonqd cduhbdr vhsghm ] rhmfkd RhM ldl,
aq]md+ hs l]x ad mdbdrr]qx sn qdod]s DAK o]ssdqmhmf.sghmmhmf rsdor+
vgdqd oqdbhrd ]khfmldmsr adsvddm d]bg d,ad]l khsgnfq]ogx dwon,
rtqd.o]ssdqmhmf bxbkd hr mddcdc- U]qxhmf onqd ch]ldsdqr nmkx ’vghkd
jddohmf ] bnmrs]ms onqd sghbjmdrr( hr dwodqhldms]kkx ltbg rhlokdq
rhmbd ]kk onqdr vntkc ad cqhkkdc hm nmd SDL rsdo- Enq oq]bshb]k bnm,
rhcdq]shnmr+ vd mnsd sg]s ntq e]aqhb]shnm xhdkc gdqd v]r 6/� ’sghr hr
sgd odqbdms]fd ne cduhbdr vgdqd vd rtbbdrretkkx sghmmdc sgd ldl,
aq]md eqnl 2/ sn 7 ml vhsgnts hsr odqenq]shnm ax QHD cqx dsbghmf(-
=esdq sgd cduhbdr vdqd e]aqhb]sdc+ ] rs]akd nodm onqd btqqdms rdqudc
]r ] jdx e]bsnq hmchb]shmf gnv qdkh]akd sq]mrknb]shnm c]s] qdbnqchmfr
]mc dudms ]m]kxrhr vdqd-

NSGDP OP�BSHB�K BNMRHCDP�SHNMR9 WHDKC
NE RHKHBNM MHSPHCD M�MNONPDR SG�S FHUD
RS�AKD HNMHB BTPPDMS

Vhsg rs]mc]qchydc vdsshmf ]mc bkd]mhmf oqnbdctqdr enq SDL,
cqhkkdc rhkhbnm mhsqhcd m]mnonqd cduhbdr32 trdc hm ntq dwodqhldmsr+
vd nardqudc ]m hnmhb odqenql]mbd xhdkc ’odqbdms]fd ne cduhbdr sg]s
f]ud rs]akd hnmhb btqqdms bnmrhrsdms vhsg Dp- ’0( ]mc sgd ld],
rtqdc m]mnonqd rhyd( ne 62� enq rhmfkd,onqd cduhbdr trdc ]r bnm,
sqnkr ’rs]shrshbr nts ne 00 bghor(+ ltbg rhlhk]q sn sgd oqduhntrkx
qdonqsdc qdrtks33 ]mc ntq k]a%r o]rs dwodqhdmbdr- Hm nsgdq vnqcr+ sgd

odqbdms]fd ne rtbg vdkk,odqenqlhmf rhkhbnm mhsqhcd m]mnonqdr enq
CM= sq]mrknb]shnmr hr ghfg- Enq svn,onqd cduhbdr+ vd nas]hmdc ]m
hnmhb odqenql]mbd xhdkc ne 55� ’odqbdms]fd ne svn,onqd cduhbdr
vgdqd sgd hnmhb btqqdms eqnl ansg onqdr v]r rs]akd ]mc dpt]k sn sgd
b]kbtk]sdc u]ktd a]rdc nm ld]rtqdc onqd chldmrhnmr(-

RB�KHMF SN LNPD SG�M SVN ONPDR

Mnv+ enq sgd otqonrd ne rodbtk]shnm+ bnmrhcdq ] b]rd vgdqd sgd
mtladq ne onqdr nm ] bgho v]r sn hmbqd]rd sn ]m ]qahsq]qx u]ktd M-
Vd vntkc dwodbs sg]s sgd mtladq ne M,onqd cduhbdr vgdqd ]kk onqdr
]qd bnmctbshmf hr ’/-62(M - Enq M ; 1+ sghr hr 42�+ ] ahs knvdq sg]m
vg]s vd nardqudc+ 55�- Enq M ; 0/+ vd vntkc sgdm dwodbs 3� ne
cduhbdr sn g]ud ]kk sdm onqdr bnmctbshmf nm ] rhmfkd RhM ldlaq]md
bgho- Hm nsgdq vnqcr+ sn g]ud ] cduhbd vhsg 0/ onqdr bnmctbshmf+ vd
l]x mddc sn e]aqhb]sd 14/ onqdr nm nmd cduhbd nm ]udq]fd- Vghkd
sghr jhmc ne ]m]kxrhr hr ] trdetk sgdnqdshb]k dwdqbhrd hm bnmrhcdqhmf
etstqd onsdmsh]k ne rb]khmf to+ vd mnsd sg]s ghfgdq xhdkc drshl]sdr
]qd onrrhakd+ ax bnmrhcdqhmf+ enq dw]lokd+ ≅0 ml,sghbj,GeN1 bn]sdc
rhkhbnm mhsqhcd onqdr sg]s vdqd rgnvm sn ad lnqd rs]akd-1/ =mnsgdq
onrrhakd lnch“b]shnm sg]s bntkc ]hc hm ] ghfg e]aqhb]shnm xhdkc
hr hlokdldmshmf dkdbsqnm,a]rdc knb]k RhM ldlaq]md sghmmhmf uh]
RSDL-13 Vhsg qd]k shld DDKR rhfm]k qd]chmf+ vd b]m oqdbhrdkx bnm,
sqnk sgd sghmmhmf ne ltkshokd ldlaq]md qdfhnmr sn u]qhntr cdrhqdc
sghbjmdrrdr-

Hm ]cchshnm sn dwodqhldms]k xhdkcr chrbtrrdc ]anud+ sgd onrrh,
akd mtladq ne onqdr nm ] bgho sg]s bntkc oqnctbd chrshmfthrg]akd
hnmhb btqqdms kdudkr cdodmcr nm l]mx nsgdq o]q]ldsdqr- Sgd RMQ
hr ] bqtbh]k o]q]ldsdq+ ]mc vghkd hs hr ]kqd]cx ghfg hm sghr vnqj+ hs
b]m ad hloqnudc+ d-f-+ ax trhmf knvdq b]o]bhs]mbd bghor sn qdctbd
mnhrd sn sgd lhmhltl-30 =lokh“dq hloqnudldmsr vhkk ]krn gdko tr
sn ]bghdud ghfg RMQ qd]chmfr- Hm nsgdq vnqcr+ sgd onrrhahkhsx ne rb]k,
hmf cdodmcr mns nmkx nm sgd m]mnonqd chldmrhnmr ]mc oqnodqshdr
ats ]krn sgd nudq]kk cduhbd cdrhfmr ]mc dkdbsqnmhb rdsto ]qbghsdbstqd-
Cdodmchmf nm sgd rodbh“b dwodqhldms+ sgd bgnhbd ne onqd ch]ldsdqr
]mc sghbjmdrrdr bntkc ]krn ad o]qsh]kkx hmenqldc ax sgd lncdkhmf hm
Ehf- 2’b( ]mc Dp- ’1( enq ] rodbh“b ]m]kxsd- Sn hkktrsq]sd sghr+ gdqd
vd cdlnmrsq]sd dw]lokdr hm “whmf ch]ldsdqr ]mc sghbjmdrrdr rdo],
q]sdkx enq rrCM=- Eqnl sgd ]m]kxrhr rgnvm ]anud hm Ehfr- 4’]( ]mc
4’a(+ vd ]qd ]akd sn chrshmfthrg cheedqdmbd hm dudms cdosg ]r rl]kk ]r
/-0 m=+ fhudm sgd hnmhb btqqdms hr rs]akd ]mc bkd]q nudq shld- Gdqd+
vd bnmrhcdq sq]mrknb]shmf rrCM= ’cAM. ; 0-1 ml( hm 0 L JBk vhsg
ansg onqd ch]ldsdqr “wdc sn ad c0 ; c1 ; 0-3 ml30 ]mc s1 ; 7 ml-
Hm sghr b]rd+ vd vntkc dwodbs sn chrshmfthrg kdudkr eqnl svn onqdr
vhsg sghbjmdrr cheedqdmbd+ �s+ ]r rl]kk ]r 0 ml ’s0 ; 8 ml(- Sgd
b]kbtk]sdc dudms cdosgr enq rrCM= aknbjhmf bnmchshnmr ’t+ /( ]mc
’/+ t( ]qd /-2 ]mc /-3 m= ]s 1// lU- Nm sgd nsgdq g]mc+ he vd “wdc
s0 ; s1 ; 7 ml ]mc c1 ; 0-3 ml+ vghkd ]ksdqhmf sgd nsgdq onqd
ch]ldsdq sn c0 ; 0-5 ml+ sgd bnqqdronmchmf b]kbtk]sdc dudms cdosgr
enq ’t+ /( ]mc ’/+ t( vntkc ad chrshmfthrg]akd ’0-2 ]mc 0-3 m=(-
Gnvdudq+ he vd etqsgdq cdbqd]rd sgd cheedqdmbdr dhsgdq hm sghbjmdrr
�s ∼ 0 ml nq hm ch]ldsdq �c ∼ /-1 ml+ hs lhfgs ad bg]kkdmfhmf sn che,
edqdmsh]sd dudmsr eqnl nmd onqd sn ]mnsgdq tmcdq sgdrd dwodqhldms]k
rdsto bnmchshnmr- Enq ] fhudm ]m]kxsd sn ad cdsdbsdc+ sgd hlonq,
s]ms o]q]ldsdqr sn ad ]citrsdc hmbktcd onqd chldmrhnmr ’ch]ld,
sdq+ sghbjmdrr( ]mc sgd cduhbd ]mc ]lokh“dq b]o]bhs]mbdr sg]s ]eedbs
RMQ-27+28+30
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BNMBKTRHNM

Hm sghr vnqj+ vd l]cd cduhbdr vhsg svn m]mnonqdr hm o]q]kkdk+
vgdqd sgd m]mnonqdr ]qd ne ch]ldsdqr bnlo]q]akd sn sgd vhcsg ne
crCM= ats g]ud cheedqdms q]shnr ne sghbjmdrrdr+ hm nqcdq sn oqnctbd
rhlhk]q nq chrshmbskx cheedqdms nodm onqd ]mc CM= sq]mrknb]shnm rhf,
m]kr- Sgd onqdr ]qd qdk]shudkx e]q ]v]x eqnl d]bg nsgdq bnlo]qdc sn
sgd m]mnonqd ch]ldsdq+ I ≪ c+ ]mc vd oqnud sg]s sgd sns]k bnmctb,
s]mbd ne ] svn,onqd bgho hr sgd rtl ne sgd bnmctbs]mbdr eqnl d]bg
hmchuhct]k m]mnonqd- Rhmbd sgd onqdr oqnctbd chrshmbs bnmctbs]mbdr+
vd ]qd ]akd sn lnmhsnq rhfm]kr vhsg ] svn,sdqlhm]k ld]rtqdldms
]mc du]kt]sd vgdsgdq ansg+ nmd+ nq mn onqdr ]qd ]bshudkx nodm ]mc
bnmctbshmf- Hm ]cchshnm+ vd ]qd ]akd sn ]m]kxyd ]mc b]sdfnqhyd sgd
CM= rhfm]kr eqnl d]bg onqd a]rdc nm rodbh“b dudms btqqdms cdosgr
oqnctbdc ax d]bg onqd- Vd ]krn nardqud ] edv cheedqdms sxodr ne
zbnhmbhchmf– dudmsr vgdqd svn CM=lnkdbtkdr o]rr sgqntfg sgd svn
onqdr ]s ]ooqnwhl]sdkx sgd r]ld shldr ]mc sgd sns]k btqqdms aknbj,
]fd fndr sn ≅3/�- Ehm]kkx+ sghr ]ooqn]bg l]x ad fdmdq]khy]akd sn
cduhbdr vhsg lnqd sg]m svn cheedqdms onqdr ’]mc ]krn cheedqdms ]m],
kxsdr( vgdqd hmchuhct]k rhfm]kr b]m ad s]qfdsdc ]mc dwsq]bsdc eqnl ]
bnmudmshnm]k svn,sdqlhm]k ld]rtqdldms-

RTOOKDLDMS�PW L�SDPH�K

Rdd sgd rtookdldms]qx l]sdqh]k enq ] mtldqhb]k lncdk nm svn,
onqd cduhbdr ]mc ]kk,onhmsr ghrsnfq]l ]mc rb]ssdq okns dunktshnm+
cdlnmrsq]sdc nudq u]qhntr btsnee eqdptdmbhdr-

�TSGNPR- BNMSPHATSHNMR

X-,B-B-+ ]mc L-C- bnmbdhudc sgd oqnidbs hcd]- X-,B-B- e]aqh,
b]sdc cduhbdr enq hnmhb ld]rtqdldmsr ]mc odqenqldc SDL hl]fhmf
]mc ]m]kxrhr- I-B- bnmctbsdc sq]mrknb]shnm c]s] ]m]kxrhr- B-,X-K- bnm,
ctbsdc BNLRNK vnqj- Sgd l]mtrbqhos v]r vqhssdm sgqntfg bnm,
sqhatshnmr ne ]kk ]tsgnqr- =kk ]tsgnqr g]ud fhudm ]ooqnu]k sn sgd “m]k
udqrhnm ne sgd l]mtrbqhos-

�BJMNVKDCFLDMSR
Sghr qdrd]qbg v]r oqhl]qhkx rtoonqsdc ax sgd MHG ’Fq]ms Mn-

Q10 GF/0/425( ]mc ax sgd MRE ’Fq]ms Mn- DEQH 1,C=QD 04316/6(
’o]qshbho]ms etmc enq tmcdqfq]ct]sd qdrd]qbg(- Sghr vnqj v]r odq,
enqldc+ hm o]qs+ ]s sgd Tmhudqrhsx ne Odmmrxku]mh]%r Rhmfg Bdmsdq
enq M]mnsdbgmnknfx+ ]m MMBH ldladq rtoonqsdc ax MRE Fq]ms
Mn- DBBR,0431042-Vd sg]mj Cq- Cntfk]r X]sdr ]mc Cq- Ghqnlhbgh
X]l]lnsn ]s sgd Tmhudqrhsx ne Odmmrxku]mh] enq fdmdqntr gdko vhsg
SDL ]mc DAK-

Sgd ]tsgnqr cdbk]qd sgd enkknvhmf bnlodshmf “m]mbh]k
hmsdqdrs’r(9 L-C- hr ] bnmrtks]ms ]mc entmcdq ne Fndoodqs
’vvv-foodqs-bnl(+ vghbg l]mte]bstqdr m]mnsdbgmnknfx,qdk]sdc
oqnctbsr hmbktchmf rnkhc,rs]sd m]mnonqd bghor ]mc 1C ldlaq]mdr-

C�S� �U�HK�AHKHSW

Sgd c]s] sg]s rtoonqs sgd “mchmfr ne sghr rstcx ]qd ]u]hk]akd
eqnl sgd bnqqdronmchmf ]tsgnq tonm qd]rnm]akd qdptdrs-

PDEDPDMBDR
0K- Wtd+ G- X]l]y]jh+ Q- Qdm+ L- V]mtmt+ =- O- Hu]mnu+ ]mc I- A- Dcdk+ M]s- Qdu-
L]sdq- 4+ 820 ’1/1/(-
1F- C]mc] ]mc L- Cqmch”b+ Btqq- Nohm- Ahnsdbgmnk- 44+ 013 ’1/08(-
2J- Gd]kx+ A- Rbghdcs+ ]mc =- O- Lnqqhrnm+ M]mnldchbhmd 1+ 764 ’1//6(-
3C- Aq]msnm+ C- V- Cd]ldq+ =- L]qyh]kh+ G- A]xkdx+ R- =- Admmdq+ S- Atskdq+ L- Ch
Udmsq]+ R- F]q]i+ =- Ghaar+ W- Gt]mf+ R- A- Inu]mnuhbg+ O- R- Jqrshb+ R- Khmcr]x+
W- R- Khmf+ B- G- L]rsq]mfdkn+ =- Ldkkdq+ I- R- Nkhudq+ X- U- Odqrghm+ I- L- Q]lrdx+
Q- Qhdgm+ F- U- Rnmh+ U- S]a]qc,Bnrr]+ L- V]mtmt+ L- Vhffhm+ ]mc I- =- Rbgknrr+
M]s- Ahnsdbgmnk- 15+ 0035 ’1//7(-
4C- Cd]ldq+ L- =jdrnm+ ]mc C- Aq]msnm+ M]s- Ahnsdbgmnk- 23+ 407 ’1/05(-
5C- V- Cd]ldq ]mc L- =jdrnm+ Sqdmcr Ahnsdbgmnk- 07+ 036 ’1///(-
6B- Cdjjdq+ M]s- M]mnsdbgmnk- 1+ 1/8 ’1//6(-
7J- Aqhffr+ F- L]cdirjh+ L-L]fhkk+ J- J]rsqhshr+ G-V- cd G]]m+ I- K- LbFq]sg+ ]mc
U- S]a]qc,Bnrr]+ M]mn Kdss- 07+ 55/ ’1/07(-
8L- G- K]l+ J- Aqhffr+ J- J]rsqhshr+ L- L]fhkk+ F- Q- L]cdirjh+ I- K- LbFq]sg+
G- V- cd G]]m+ ]mc U- S]a]qc,Bnrr]+ =BR =ook- M]mn L]sdq- 1+ 3662
’1/08(-
0yW- Kht+ X- Yg]mf+ Q- M]fdk+ V- Qdhrmdq+ ]mc V- A- Ctma]q+ Rl]kk 04+ 08/06/3
’1/08(-
00W- Kht+ O- Yhlmx+ X- Yg]mf+ =- Q]m]+ Q- M]fdk+ V- Qdhrmdq+ ]mc V- A- Ctma]q+
Rl]kk 05+ 08/4268 ’1/1/(-
01X- Yg]mf+ W- Kht+ X- Yg]n+ I-,J- Xt+ V- Qdhrmdq+ ]mc V- A- Ctma]q+ Rl]kk 03+
07/078/ ’1/07(-
02O- B]chmt+ F- B]lonkn+ R- Otc+V- X]mf+ I- A- Dcdk+ B- Cdjjdq+ ]mc =- O- Hu]mnu+
M]mn Kdss- 07+ 1627 ’1/07(-
03R- Otc+ R-,G- Bg]n+ L- Adkjhm+ C- Udqrbgtdqdm+ S- Gthiadm+ B- u]m Dmfdkdmatqf+
B- Cdjjdq+ ]mc =- =jrhldmshdu+ M]mn Kdss- 05+ 7/10 ’1/05(-
04L- K]mfdbjdq+ C- Odcnmd+ E- B- Rhlldk+ ]mc T- Q]ms+ M]mn Kdss- 00+ 4//1
’1/00(-
05C- Odcnmd+ L- K]mfdbjdq+ F- =arsqdhsdq+ ]mc T- Q]ms+ M]mn Kdss- 00+ 0450
’1/00(-
06C- Odcnmd+ L- K]mfdbjdq+ =- L- Lömydq+ Q- Vdh+ Q- C- M]fdk+ ]mc T- Q]ms+
I- Ogxr-9 Bnmcdmr- L]ssdq 11+ 343004 ’1/0/(-
07O- Whd+ P- Whnmf+ X- E]mf+ P- Phmf+ ]mc B- L- Khdadq+ M]s- M]mnsdbgmnk- 6+ 008
’1/01(-
08=- F]c]kds]+ B- Rdlodqd+ R- Fq]udkkd+ =- Rhqh]+ Q- Etkbq]mc+ B- Xadqs+ ]mc
K- Anbptds+ Ogxr- Ekthcr 15+ /01//4 ’1/03(-
1yX-,B- Bgnt+ O- L]rhg C]r+ C- R- Lnmnr+ ]mc L- Cqmch”b+ =BR M]mn 03+ 5604
’1/1/(-
10L- V]mtmt+ S- C]cnrg+ U- Q]x+ I- Ihm+ K- LbQdxmnkcr+ ]mc L- Cqmch”b+ M]s-
M]mnsdbgmnk- 4+ 7/6 ’1/0/(-
11J- Udms]+ F- Rgdldq+ L- Otrsdq+ I- =- Qncq´ftdy,L]myn+ =- A]k]m+ I- J-
Qnrdmrsdhm+ J- Rgdo]qc+ ]mc L- Cqmch”b+ =BR M]mn 6+ 3518 ’1/02(-
12L- I- Jhl+ A- LbM]kkx+ J- Ltq]s]+ ]mc =- Ldkkdq+ M]mnsdbgmnknfx 07+ 1/42/1
’1//6(-
13I- =- Qncq´ftdy,L]myn+ L- Otrsdq+ =- Mhbnk]í+ U- Ldtmhdq+ ]mc L- Cqmch”b+ =BR
M]mn 8+ 5444 ’1/04(-
14F- L]cdirjh+ J- Ktb]r+ E- B- O]rbts+ J- E- Vdaa+ ]mc I- K- LbFq]sg+ Ldlaq]mdr
7+ 15 ’1/07(-
15B-,G- Bgdm+ W- Bg]mf+ ]mc B-,R- Vt+ Rbh- Qdo- 8+ 07552 ’1/08(-
16L- u]m cdm Gnts+ =- Q- G]kk+ L- X- Vt+ G- V- Y]mcadqfdm+ B- Cdjjdq+ ]mc
M- G- Cdjjdq+ M]mnsdbgmnknfx 10+ 0042/3 ’1/0/(-
17L-,X- Vt+ Q- L- L- Rlddsr+ L- Y]mcadqfdm+ T- Yhdrd+ C- Jq]oe+ O- D-
A]srnm+ M- G- Cdjjdq+ B- Cdjjdq+ ]mc G- V- Y]mcadqfdm+ M]mn Kdss- 8+ 368
’1//8(-
18L-V]mtmt ]mc =- Ldkkdq+ M]mn Kdss- 6+ 047/ ’1//6(-
2yB-,X- Khm+ D- Stqjdq =b]q+ I- V- Onkrsdq+ J- Khm+ I-,O- Grt+ ]mc Y- R- Rhvx+ =BR
M]mn 02+ 8757 ’1/08(-
20L- R- Jhkhb+ L- Y- A]y]ms+ ]mc =- =ic]qh+ Ogxr- Qdu- D 64+ /104/2 ’1//6(-
21L- Ehqmjdr+ C- Odcnmd+ I- Jmdyduhb+ L- Cïakhmfdq+ ]mc T- Q]ms+ M]mn Kdss- 0�+
1051 ’1/0/(-

I- Bgdl- Ogxr- /43) 0/40/1 %1/10(: cnh9 0/-0/52.4-//33116 /43) 0/40/1,00

Otakhrgdc tmcdq khbdmrd ax =HO Otakhrghmf
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22R- Ldyy]r]kl] ]mc C- A]kcnuhmn+ I- Bnkknhc Hmsdqe]bd Rbh- 07�+ 302 ’0885(-
23B- Gn+ Q- Ph]n+ I- A- Gdmf+ =- Bg]ssdqidd+ Q- I- Shlo+ M- Q- =ktqt+ ]mc F- Shlo+
Oqnb- M]sk- =b]c- Rbh- T- R- =- 0�1+ 0/334 ’1//4(-
24R- u]m Cnqo+ T- E- Jdxrdq+ M- G- Cdjjdq+ B- Cdjjdq+ ]mc R- F- Kdl]x+ M]s- Ogxr-
4+ 236 ’1//8(-
25X- Gd+ L- Srtsrth+ B- E]m+ L- S]mhftbgh+ ]mc S- J]v]h+ =BR M]mn 4+ 44/8
’1/00(-
26R- V- Jnv]kbyxj+ =- X- Fqnradqf+ X- Q]ahm+ ]mc B- Cdjjdq+ M]mnsdbgmnknfx 11+
2040/0 ’1/00(-
27=- A]k]m+ A- L]bghdkrd+ C- Mhdcyvhdbjh+ I- Khm+ O- Nmf+ Q- Dmfdkjd+ J- K- Rgdo]qc+
]mc L- Cqmch”b+ M]mn Kdss- 03+ 6104 ’1/03(-

28R- Rgdj]q+ C- I- Mhdcyvhdbjh+ B-,B- Bghdm+ O- Nmf+ C- =- Ekdhrbgdq+ I- Khm+ I- J-
Qnrdmrsdhm+ L- Cqmch”b+ ]mc J- K- Rgdo]qc+ M]mn Kdss- 05+ 3372 ’1/05(-
3yI- J- Qnrdmrsdhm+ L- V]mtmt+ B- =- Ldqbg]ms+ L- Cqmchb+ ]mc J- K- Rgdo]qc+
M]s- Ldsgncr 8+ 376 ’1/01(-
30B-,B- Bghdm+ R- Rgdj]q+ C- I- Mhdcyvhdbjh+ J- K- Rgdo]qc+ ]mc L- Cqmch”b+ =BR
M]mn 02+ 0/434 ’1/08(-
31L- V]mtmt+ I- Rtshm+ A- LbM]kkx+ =- Bgnv+ ]mc =- Ldkkdq+ Ahnogxr- I- 84+ 3605
’1//7(-
32C- I- Mhdcyvhdbjh ]mc K- Lnuhkd]mt+ I- Uhr- Dwo- 47+ d245/ ’1/00(-
33C- I- Mhdcyvhdbjh+ X-,B- Bgnt+ Y- Wh]+ E- Sgdh+ ]mcL- Cqmch”b+ Qdu- Rbh- Hmrsqtl-
80+ /202/0 ’1/1/(-

I- Bgdl- Ogxr- /43) 0/40/1 %1/10(: cnh9 0/-0/52.4-//33116 /43) 0/40/1,01
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