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6arspXbs- Hmeq]qdc rodbsqnrbnox vhsg hsr qhbg uhaq]shnm]k hmenql]shnm ok]xr ] bqtbh]k qnkd hm ahnbgdlhb]k rdmrhmf-
Lds]rtqe]bd,dmg]mbdc hmeq]qdc rodbsqnrbnox ]lokhehdr sgd cdsdbshnm rdmrhshuhsx ax dmg]mbhmf knb]k dkdbsqn,
l]fmdshb ehdkcr- Gnvdudq* bnmudmshnm]k e]q,ehdkc sdbgmhptdr k]bj sgd ro]sh]k qdrnktshnm sn hl]fd sgd noshb]k
qdronmrd ne ] rhmfkd ok]rlnmhb m]mnrsqtbstqd- Hm sghr vnqj* vd hmsqnctbd lhc,hmeq]qdc &lhc,HP( ognsnsgdql]k
lhbqnrbnox sn l]o sgd gns rons chrsqhatshnm ]mc sgdql]k qdronmrd ne ] ok]rlnmhb lds]rtqe]bd qdrnm]ms hm sgd
lhc,HP rodbsq]k q]mfd- Vd cdlnmrsq]sd hmeq]qdc ognsnsgdql]k cdsdbshnm ne oqnsdhmr ]mc cqtf lnkdbtkdr ]qntmc
] rhmfkd m]mn]msdmm]- Ntq lds]rtqe]bd,dmg]mbdc hmeq]qdc ognsnsgdql]k lhbqnrbnod ]bghdudr ] cdsdbshnm
khlhs ]r knv ]r /-13 lnmnk]xdq rtqe]bd bnudq]fd ne anuhmd rdqtl ]katlhm* o]uhmf sgd v]x enq ghfg,sgqntfgots*
ghfgkx rdmrhshud lhc,HP ]m]kxrhr ne knv,]atmc]mbd lnkdbtkdr-

Jdxvnqcr9 ognsnsgdql]k lhbqnrbnox: lhc,hmeq]qdc: lds]rtqe]bd: rodbsqnrbnox: m]mn]msdmm]-

Pdbdhudc @oq- 4* 1/14: qduhrdc l]mtrbqhos qdbdhudc Itm- 03* 1/14: ]bbdosdc enq otakhb]shnm Itm- 07* 1/14: otakhrgdc nmkhmd Itk-
04* 1/14-

z Sgd @tsgnqr- Otakhrgdc ax ROHD ]mc BKO tmcdq ] Bqd]shud Bnllnmr @ssqhatshnm 3-/ Hmsdqm]shnm]k Khbdmrd- Chrsqhatshnm nq
qdoqnctbshnm ne sghr vnqj hm vgnkd nq hm o]qs qdpthqdr etkk ]ssqhatshnm ne sgd nqhfhm]k otakhb]shnm* hmbktchmf hsr CNH-

ZCNH9 0/-0006.0-@O-6-4-/45//0[

. Hmspnctbshnm
Hmeq]qdc �HQ( rodbsqnrbnohb hl]fhmf hr ] onvdqetk snnk hm ahn,
knfhb]k) bgdlhb]k) ]mc l]sdqh]k rbhdmbdr) needqhmf cds]hkdc
lnkdbtk]q hmrhfgsr-0�2 Gnvdudq) Entqhdq sq]mrenql hmeq]qdc
�ESHQ( rodbsqnrbnox e]bdr bg]kkdmfdr hm rdmrhshuhsx) khlhsdc
ax ]m ]arnqoshnm bqnrr,rdbshnm ne 0)�07 bf1- Lncdqm hmeq]qdc
rodbsqnrbnox) tshkhyhmf pt]mstl b]rb]cd k]rdqr �PBKr( ]mc
a]k]mbdc cdsdbshnm g]r qd]bgdc lhkkhlnk]q,kdudk rdmrhshuhsx-3

Sn annrs sgd rdmrhshuhsx) rtqe]bd,dmg]mbdc hmeq]qdc ]arnqoshnm
�RDHQ;( rodbsqnrbnox g]r dldqfdc-4�6 Ax kdudq]fhmf ok]r,
lnmhb lds]rtqe]bd) RDHQ; rhfmhehb]mskx dmg]mbdr sgd hmsdq]b,
shnm adsvddm HQ khfgs ]mc s]qfds lnkdbtkdr) sgtr hloqnuhmf sgd
cdsdbshnm rdmrhshuhsx sn sgd lhbqnlnk]q kdudk ]mc dm]akhmf sgd
rstcx ne khpthc rodbhldmr-7

Sgd RDHQ; sdbgmhptd b]ohs]khydr nm sgd rsqnmf ehdkc bnmehmd,
ldms hmctbdc ax qdrnm]ms bntokhmf adsvddm hmbhcdms HQ khfgs
]mc sgd ok]rlnmhb ]msdmm]) qdrtkshmf hm sgd ghfgkx knb]khydc
dmg]mbdldms ne sgd HQ ehdkc hmsdmrhsx ax to sn 0)3,enkc ]s sgd
’gns rons“ qdfhnmr-8 Sgd udqr]shkhsx g]r kdc sn ] vhcd q]mfd ne
]ookhb]shnmr eqnl khed rbhdmbdr sn bgdlhb]k ]m]kxrhr-0/)00 Cdrohsd
sgdrd ]cu]mbdr) RDHQ; sxohb]kkx qdkhdr nm e]q,ehdkc qdekdbshnm nq
sq]mrlhrrhnm ld]rtqdldmsr ]bqnrr k]qfd ]qd]r) vghbg hmsqnctbdr
]m ]udq]fhmf deedbs sg]s khlhsr rdmrhshuhsx) o]qshbtk]qkx enq ]ookh,
b]shnmr qdpthqhmf rhmfkd,lnkdbtkd cdsdbshnm-01 Etqsgdqlnqd)
]ksgntfg sgd hmeq]qdc ok]rlnm qdrnm]ms lncdr ne lds]k m]mn,
rsqtbstqdr g]ud addm rstchdc vhsg ognsnsgdql]k hl]fhmf ]s
rta,lhbqnldsdq ro]sh]k qdrnktshnmr)02)03 sgd etmc]ldms]k ogxrhbr
fnudqmhmf lds]rtqe]bd�khpthc hmsdq]bshnmr”rodbhehb]kkx) sgd
knb]khydc ehdkc chrsqhatshnmr ]mc sdlodq]stqd cxm]lhbr”qdl]hm
oqdcnlhm]mskx sgdnqdshb]k-04 Dwodqhldms]k rstchdr ne rtbg hmsdq,
]bshnmr ]qd bnmrsq]hmdc ax sgd ro]sh]k qdrnktshnm khlhs]shnmr ne
bnmudmshnm]k e]q,ehdkc sdbgmhptdr-

)@ccqdrr ]kk bnqqdronmcdmbd sn Edmm]cx Rgudsr* frgudsr;bnqmdkk-dct: Ih,Whm
Bgdmf* iwbgdmf;at-dct
’Sgdrd ]tsgnqr bnmsqhatsdc dpt]kkx sn sghr vnqj-

PdrdXpbg 6pshbid
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Md]q,ehdkc HQ sdbgmhptdr) rtbg ]r rb]ssdqhmf,sxod md]q,ehdkc
noshb]k lhbqnrbnox �r,RMNL(05�07 ]mc ]snlhb enqbd lhbqnr,
bnox�a]rdc hmeq]qdc �;EL,HQ( rodbsqnrbnox)08�10 g]ud ]kknvdc
m]mnrb]kd uhrt]khy]shnm ne ehdkc dmg]mbdldmsr- Hm o]qshbtk]q)
r,RMNL g]r addm trdc sn l]o sgd md]q ehdkc ne noshb]k ]msdmm]r
]mc ok]rlnmhb rsqtbstqdr) qdud]khmf ansg aqhfgs ]mc c]qj
lncdr-11 Sgd ;EL,HQ sdbgmhptd needqr ] kdrr hmu]rhud ]ksdqm],
shud) oqnuhchmf hmrhfgsr hmsn sgd md]q,ehdkc oqnodqshdr ne ok]r,
lnmhb m]mnl]sdqh]kr-12)13 Mdudqsgdkdrr) sgdrd sdbgmhptdr ]qd
tmrths]akd enq khpthc dmuhqnmldmsr ctd sn rhfmhehb]ms sho,hmctbdc
odqstqa]shnmr) khlhshmf sgdhq ]ookhb]ahkhsx sn ogxrhnknfhb]kkx qdk,
du]ms ahnbgdlhb]k rdmrhmf-

Noshb]kkx cdsdbsdc lhc,hmeq]qdc ognsnsgdql]k �LHO(
lhbqnrbnox14�17 needqr ] rnktshnm sn sgdrd bg]kkdmfdr- Trhmf uhr,
hakd oqnad k]rdqr sn dwoknhs sgd ognsnsgdql]k deedbs rsdllhmf
eqnl sgd HQ ]arnqoshnm ne ]m]kxsdr) sgd LHO deedbs qdehmdr ro]sh]k
qdrnktshnm sn sgd uhrhakd cheeq]bshnm khlhs) vghbg e]bhkhs]sdr
hm uhun bgdlhb]k hl]fhmf ]s rtabdkktk]q rb]kdr- Ax rdmrhmf
sgd HQ ]arnqoshnm ne lnkdbtkdr vhsg knb]k sdlodq]stqd bg]mfd)
sghr ]ooqn]bg mns nmkx annrsr rdmrhshuhsx ax rtooqdrrhmf sgd
hmsdqedqdmbd eqnl khpthc a]bjfqntmc ats ]krn dm]akdr oqdbhrd)
lnkdbtk]q,kdudk ld]rtqdldmsr hm bnlokdw ahnknfhb]k rxr,
sdlr-18�20 Mns]akx) LHO lhbqnrbnox g]r cdlnmrsq]sdc sgd rdm,
rhshuhsx sn oqnad lhbqnlnk]q mhsqhkd ]mc ]yhcd etmbshnm]k fqntor
hm khpthc dmuhqnmldmsr-21)22 Etqsgdqlnqd) sgd cdudknoldms ne vh,
cdehdkc LHO lhbqnrbnox23�25 ]mc LHO snlnfq]ogx26�3/ g]r tm,
knbjdc mdv onrrhahkhshdr enq ghfg,sgqntfgots cdsdbshnm-

Gdqd) vd ]cu]mbd sgd cdsdbshnm rdmrhshuhsx ne LHO lhbqnr,
bnox eqnl lhbqnlnk]q sn m]mnlnk]q kdudk uh] ] lds]rtqe]bd,
dmg]mbdc ognsnsgdql]k rdmrhmf ]qbghsdbstqd- Vd rxrsdl]shb]kkx
hmudrshf]sd sgd bnmsq]rs ldbg]mhrlr) hmbktchmf lhc,HQ ehdkc
chrsqhatshnm ]mc sgd sgdql]k cxm]lhbr ]s sgd lds]rtqe]bd�khpthc
hmsdqe]bd- Lnqdnudq) vd cdlnmrsq]sd rodbsqnrbnohb cdsdbshnm ne
oqnsdhm rdbnmc]qx rsqtbstqd trhmf ] rhmfkd m]mn]msdmm]- Ntq
lds]rtqe]bd,dmg]mbdc hmeq]qdc ognsnsgdql]k �LDHO( sdbgmhptd
]bghdudr 0// mL cdsdbshnm rdmrhshuhsx enq oqnsdhmr ]mc mhsqhkd
lnkdbtkdr) trhmf HQ a]mcr ]s sgd ehmfdqoqhms vhmcnv ]mc sgd
rhkdms vhmcnv) qdrodbshudkx- Sgdrd ]cu]mbdr nodm mdv noonqst,
mhshdr enq ghfg,sgqntfgots) ghfg,rdmrhshuhsx lhc,HQ ]m]kxrhr ne
knv,]atmc]mbd ahnlnkdbtkdr ]mc cqtf lnkdbtkdr hm khpthc
dmuhqnmldmsr-

1 JDHM Mphmbhoid Xmc Rdstor

1�. LDEN Nphmahokd

Hmeq]qdc rodbsqnrbnox rdmrdr lnkdbtkdr hm rnktshnm a]rdc nm sgd
]arnqa]mbd ne HQ khfgs- Sgd HQ ]arnqa]mbd hr oqnonqshnm]k sn sgd
HQ ]arnqoshnm bqnrr,rdbshnm ��( ne lnkdbtkdr ]mc sgd lnkdbtk]q
bnmbdmsq]shnm �V(- Sgd otlo�oqnad LHO rhfm]k ne s]qfds lnkd,
btkdr chrrnkudc hm ]ptdntr rnktshnmr hr fdmdq]sdc eqnl sgd sdl,
odq]stqd qhrd uh] sgd sgdqln,noshb deedbs)16

EIHO ∝ EHP

�V
f;n

cm
cR

Eoqnad: �0(

vgdqd EHP hr sgd onvdq ne sgd hmbhcdms HQ khfgs) f hr sgd l]rr ne
sgd gd]sdc r]lokd) V hr sgd lnk]q bnmbdmsq]shnm ne s]qfds lnk,
dbtkdr) � hr sgd ]arnqoshnm bqnrr,rdbshnm ne lnkdbtkdr) ;n hr sgd
gd]s b]o]bhsx ne sgd rxrsdl) cm

cR hr sgd sgdqln,noshb bndeehbhdms ne
sgd rnktshnm) ]mc Eoqnad hr sgd onvdq ne sgd oqnad khfgs-

Sn annrs sgd rdmrhshuhsx ne HQ rodbsqnrbnox) sgd ok]rlnmhb
lds]rtqe]bd hr cdrhfmdc sn qdrnm]sd vhsg rodbhehb lnkdbtk]q
uhaq]shnmr trhmf fnkc m]mn]msdmm] ]qq]xr nodq]shmf hm sgd lhc,
hmeq]qdc �lhc,HQ( qdfhld- Hm RDHQ;) sgd hmbhcdms HQ ehdkc hr
onk]qhydc o]q]kkdk sn sgd knmf ]whr ne sgd m]mn]msdmm] sn dwbhsd
knb]khydc rtqe]bd ok]rlnm qdrnm]mbdr ]s lhc,HQ v]udkdmfsgr
]mc dmg]mbd sgd HQ hmsdmrhsx ax to sn 2 nqcdqr ne l]fmhstcd)8

ERDHP9 ∝ EHP

�
�Cc�1�VcT: �1(

vgdqd ERDHP9 hr sgd ]arnqadc dmdqfx ax lnkdbtkdr hm RDHQ; cd,
sdbshnm) Cc hr sgd dmg]mbdldms e]bsnq ne sgd HQ ehdkc oqnctbdc
md]q sgd sho ne sgd m]mn]msdmm]) ]mc sgd unktld hmsdfq]shnm hr
nudq sgd md]qehdkc ne sgd m]mn]msdmm]- Sghr rhfmhehb]ms dmg]mbd,
ldms rsqdmfsgdmr sgd hmsdq]bshnm adsvddm sgd HQ ehdkc ]mc sgd
lnkdbtkdr hm sgd m]mnrb]kd gns ronsr) qdrtkshmf hm ]m ]lokhehdc
HQ ]arnqa]mbd ax sgd nqcdq ne 0)2- Bnmrdptdmskx) knv,bnmbdm,
sq]shnm lnkdbtk]q HQ rodbsq]) vghbg ]qd mns cdsdbs]akd ax bnmudm,
shnm]k ESHQ rodbsqnrbnox ctd sn sgd hmgdqdmskx knv uhaq]shnm]k
]arnqoshnm bqnrr,rdbshnm) b]m ad qdrnkudc vhsg lds]rtqe]bd dm,
g]mbdldms- Cdrohsd ]cu]mbdr hm rdmrhshuhsx) sgd qdekdbsdc HQ ogn,
snmr eqnl ] rhmfkd m]mn]msdmm] ]qd hmrteehbhdms enq cdsdbshnm vhsg
rs]sd,ne,sgd,]qs lhc,HQ rdmrnqr) mdbdrrhs]shmf rxmbgqnsqnm q]ch],
shnm nq ]m noshb]k o]q]ldsqhb nrbhkk]snq vhsg ghfg otkrd dmdqfx enq
hloqnudc rhfm]k rsqdmfsg-30)31 Lnqdnudq) sgd khlhsdc ro]sh]k qdrn,
ktshnm ne RDHQ; rxrsdlr qdrsqhbsr sgdhq ]ahkhsx sn ]bghdud lnkdbt,
k]q cdsdbshnm ne rl]kk naidbsr rtbg ]r rhmfkd ahn,m]mno]qshbkdr-

Sn nudqbnld sgdrd bg]kkdmfdr) LDHO tshkhydr ] otlo�oqnad
ldsgnc sn hmudrshf]sd m]mnrb]kd sgdql]k cxm]lhbr ]mc dm]akd
PBK,a]rdc HQ rdmrhmf ]s sgd rhmfkd m]mn]msdmm] kdudk
ZEhfr- 0�](�0�b([- Tonm HQ dwbhs]shnm) ] rsqnmf knb]k ehdkc dm,
g]mbdldms hr fdmdq]sdc ]s sgd gns ronsr ne sgd lds]rtqe]bd)
sq]mredqqhmf dmdqfx sn sgd rtqqntmchmf lnkdbtkdr ]mc dwbhshmf
sgdhq uhaq]shnm]k rs]sdr- Sghr ]arnqadc dmdqfx hr rtardptdmskx
bnmudqsdc hmsn gd]s sgqntfg mnmq]ch]shud cdb]x) qdrtkshmf hm ]
qhrd hm knb]khydc sdlodq]stqd- Sgd sdlodq]stqd fq]chdms hmctbdr
] bg]mfd ne qdeq]bshud hmcdw hm sgd m]mnrb]kd rxrsdl- Sgtr) ax
noshb]kkx l]oohmf sgd qdeq]bshud hmcdw bg]mfdr) sgd m]mnrb]kd
sgdql]k adg]uhnq ne sgd gns ronsr b]m ad oqnadc ax hmsdmrhsx
cheeq]bshnm snlnfq]ogx) dm]akhmf ghfg,qdrnktshnm HQ rdmrhmf
ne lnkdbtk]q uhaq]shnmr knb]khydc ]qntmc sgd rhmfkd m]mn]msdmm]
ZEhf- 0�c([- Sgd LDHO rhfm]k hmsdmrhsx hr cdrbqhadc ]r

EIDHO ∝ EHP

�
�Cc�1 �V

f;n

cm
cR

EoqnadcT� �2(

Dpt]shnm �2( rgnvr sg]s LDHO hr ]m hmsdfq]shnm ne LHO ]mc
RDHQ;- Bnlo]qdc vhsg LHO) sgd knb]k ehdkc dmg]mbdldms annrsr
sgd bg]mfd ne qdeq]bshud hmcdw ]s sgd m]mnrb]kd) dm]akhmf sgd cd,
sdbshnm ne knvdq bnmbdmsq]shnm lnkdbtkdr- Bnlo]qdc vhsg
RDHQ;) sgd uhrhakd oqnad trdc hm LDHO cq]l]shb]kkx hloqnudr
sgd ro]sh]k qdrnktshnm) dm]akhmf lnkdbtk]q cdsdbshnm ]s ] rhmfkd
m]mn]msdmm] kdudk- Sgd ognsnsgdql]k deedbs ne LDHO) rodbheh,
b]kkx sgd sgdqln,noshb bndeehbhdms cm

cR hm Dp- �2() hr hmektdmbdc
ax sgd rdsto cdrhfm chrbtrrdc hm sgd enkknvhmf rtardbshnmr-
Hm sgd sq]mrlhrrhnm,lncd LDHO snlnfq]ogx rxrsdl) cm

cR hr sgd
qdeq]bshud hmcdw bg]mfd ne sgd rnktshnm hm gns ronsr cdodmcdms
nm sgd sdlodq]stqd qhrd ne sgd rnktshnm- ;ksgntfg hm qdekdbshnm,
lncd LDHO lhbqnrbnox) cm

cR qdedqr sn sgd uhrhakd qdeq]bshud hmcdw
bg]mfd ne fnkc) cdsdqlhmdc ax sgd sdlodq]stqd u]qh]shnm hm sgd

Ih] ds ]k-9 Lds]rtqe]bd,dmg]mbdc hmeq]qdc ognsnsgdql]k lhbqnrbnox snv]qc tksq]rdmrhshud bgdlhb]k ]m]kxrhr
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knb]k dmuhqnmldms ne sgd m]mn]msdmm]- ; cds]hkdc ]m]kxrhr ne sgd
sq]mrhdms ognsnsgdql]k qdronmrd ne sgd lds]rtqe]bd hm rnktshnm hr
oqdrdmsdc hm Rdb- 2-0-

1�1 LdsWrtpeWad

Sgd lds]rtqe]bd trdc enq LDHO snlnfq]ogx ]mc lhbqnrbnox
bnloqhrdr qnc,rg]odc fnkc m]mn]msdmm] ]qq]xr e]aqhb]sdc nm
] BSE1 rtarsq]sd ]mc dmfhmddqdc sn dwghahs ok]rlnmhb qdrnm]mbd
hm sgd lhc,HQ q]mfd- Sgd qdrnm]mbd od]j hr stmdc sn l]sbg rod,
bhehb uhaq]shnm]k a]mcr ne ]m]kxsd lnkdbtkdr ax ]citrshmf sgd
m]mn]msdmm] chldmrhnmr ]mc sgd ]qq]x odqhnc- Rodbhehb]kkx)
sgd m]mn]msdmm]r ]qd cdrhfmdc sn bntokd vhsg sgd ]lhcd,H a]mc
ne oqnsdhmr) vhsg chldmrhnmr ne 0-7 μf hm kdmfsg) 1// ml hm
vhcsg) ]mc 6/ ml hm gdhfgs- Sgd qdrnm]ms v]udkdmfsg) λL) hr
cdsdqlhmdc ax λL ¼ mdeeK) vgdqd mdee hr sgd lhc,HQ deedbshud
qdeq]bshud hmcdw ne sgd fnkc m]mn]msdmm] ]s hsr dmuhqnmldms
]mc K hr sgd kdmfsg ne sgd m]mn]msdmm]- M]mne]aqhb]shnm ne
sgd lds]rtqe]bd v]r b]qqhdc nts trhmf dkdbsqnm ad]l khsgnfq],
ogx) ]r cds]hkdc hm sgd Rtookdldms]qx L]sdqh]k- Sgd qdrtkshmf
lds]rtqe]bdr vdqd bg]q]bsdqhydc uh] rb]mmhmf dkdbsqnm lhbqnr,
bnox �RDL() ]r rgnvm hm Ehf- 0�b() ]mc etqsgdq ]m]kxydc trhmf
ESHQ rodbsqnrbnox) vghbg hr chrbtrrdc hm Rdbr- 1-2 ]mc 1-3-

1�2 LDEN SnlnfpWogw

Sn uhrt]khyd sgd sq]mrhdms sgdql]k cxm]lhbr ne ] lds]rtqe]bd
hmsdq]bshmf vhsg ]ptdntr rnktshnmr) ] 2C hl]fhmf rxrsdl hr dr,
rdmsh]k enq b]ostqhmf sgd cdosg,cdodmcdms sdlodq]stqd qdronmrd-
Oqdbhrd y,]whr rdbshnmhmf hr mdbdrr]qx enq knb]shmf sgd gns ronsr
ne ] lds]rtqe]bd) ]r sgd m]mn]msdmm]r g]ud ] sghbjmdrr ne nmkx
6/ ml- Sgd LDHO snlnfq]ogx rxrsdl hr ] 2C otlo�oqnad
hl]fhmf rxrsdl sg]s hmsdfq]shmf ognsnsgdql]k lhbqnrbnox vhsg

Ehf- . Bnmbdos ne LDHO lhbqnrbnox- &]( Dmdqfx ch]fq]l ne
lhc,HP ognsnsgdql]k rodbsqnrbnox- Lnkdbtkdr ]arnqa HP ognsnmr
sn uhaq]shnm]k dwbhsdc rs]sdr ]mc sgd dmdqfx chrrho]sdr sgqntfg
mnmq]ch]shud cdb]x* sgtr kd]chmf sn sdlodq]stqd qhrd- &a( Otlo�
oqnad cdsdbshnm ldsgnc ne LDHO- @ uhrhakd v]udkdmfsg hr rdkdbsdc
enq sgd oqnad ad]l sn l]sbg sgd rhyd ne sgd lnctk]sdc sdl,
odq]stqd ehdkc- Lhc,HP ehdkc dmg]mbdldms ]qntmc m]mn]msdmm]
qdrtksr hm ] qhrd hm knb]khydc sdlodq]stqd ]mc sgtr qdeq]bshud hmcdw
cdbqd]rd ne sgd rnktshnmr- &b( RDL hl]fd ne sgd lds]rtqe]bd
qdrnm]ms ]s oqnsdhm ]lhcd,H a]mc- I* kdmfsg ne 0-7 μl: T* vhcsg
ne 1// ml: ]mc gdhfgs ne 6/ ml- &c( LDHO snlnfq]ogx ne sgd gns
ronsr ne sgd lds]rtqe]bd ]s cheedqdms cdosgr-

Ehf- 1 LDHO snlnfq]ogx rdsto ]mc qdekdbshnm LDHO lhbqnrbnox rdsto- &]( Rbgdl]shb ne ognsn,
sgdql]k cheeq]bshnm snlnfq]ogx rdsto- SK* stad kdmr- Nai* naidbshud- Sgd otlo ad]l hr hkktlhm]sdc ax
] lhc,HP k]rdq knnrdkx enbtrdc vhsg ] o]q]ankhb lhqqnq- Sgd oqnad ad]l bnmrhrsr ne ] 05,]mfkd ehadq
chncd k]rdq* ]mc sgd sq]mrlhssdc ognsnmr ]qd bnkkdbsdc ax v]sdq hlldqrhnm naidbshud- HP,nm ltksh,
]mfkd hl]fdr ]mc HP,nee ltksh,]mfkd qdedqdmbdr ]qd b]ostqdc ax sgd b]ldq]- &a( Rxmbgqnmhy]shnm ne
otlo otkrdr* oqnad otkrdr* ]mc b]ldq] hm sgd LDHO rxrsdl- &b( Rbgdl]shb ne hmsdmrhsx cheeq]bshnm
snlnfq]ogx qdbnmrsqtbshnm- 2C � ,ro]bd hmenql]shnm hr bnudqdc ax rb]mmhmf sgd hkktlhm]shnm ]mfkdr-
2C qdeq]bshud hmcdw chrsqhatshnm hr qdsqhdudc ax hmudqrd lncdk sgqntfg Shjgnmnu qdftk]qhy]shnm-
&c( Rbgdl]shb ne qdekdbshnm LDHO rdsto- AR* ad]l rokhssdq- OL* o]q]ankhb lhqqnq- Otlo lhc,HP khfgs
v]r knnrdkx enbtrdc ax ] o]q]ankhb lhqqnq nmsn sgd r]lokd ok]md- Sgd oqnad ad]l v]r bntmsdq,
oqno]f]sdc vhsg ] otlo ]mc cdsdbsdc vhsg ] gnld,athks vhcdehdkc lhbqnrbnod-
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hmsdmrhsx cheeq]bshnm snlnfq]ogx �HCS(32�34 ZEhf- 1�]([- Sgd HCS
rxrsdl oqnuhcdr 2C qdeq]bshud hmcdw l]or vhsg ] k]sdq]k qdrnkt,
shnm ne 13/ ml ]mc ]m ]wh]k qdrnktshnm ne 54/ ml- Tmkhjd
bnmudmshnm]k y,rs]bj hl]fhmf) HCS dloknxr ltksh,]mfkd hkktlh,
m]shnm q]sgdq sg]m ldbg]mhb]k rs]fd lnudldms) sgtr ]unhchmf
lnshnm ]qshe]bsr- Sgd b]ldq] b]ostqdr sgd hmsdqedqdmbd ne sgd
rb]ssdqdc ehdkc ]mc sgd tmodqstqadc hkktlhm]shmf ehdkcr- Sgd
otlo ]mc oqnad k]rdqr) ]knmf vhsg sgd b]ldq]) ]qd rxmbgqnmhydc
trhmf ]m ’noshb]k anwb]q“ sdbgmhptd ZEhf- 1�a([- D]bg b]ldq]
dwonrtqd hmsdfq]sdr 4// otkrdr) dmg]mbhmf sgd rhfm]k,sn,mnhrd
q]shn ne sgd LDHO ld]rtqdldmsr- Sgd k]rdq nodq]sdr ]s ] qdodsh,
shnm q]sd ne 4 jGy sn ]bbnllnc]sd sgd rknv sgdql]k cdb]x ne sgd
atkj khpthc) qdrtkshmf hm ] 2C hl]fhmf roddc ne 2-1 r odq unktld
]s d]bg v]udmtladq- Sgd 3C og]rd ]mc ]arnqoshnm sq]mredq
etmbshnmr �p) x) y) ]mc ]mfkd( ne sgd rxrsdl ]qd cdqhudc trhmf
sgd ehqrs Anqm ]ooqnwhl]shnm) dm]akhmf sgd qdsqhdu]k ne sgd 2C
bnlokdw odqlhsshuhsx chrsqhatshnm uh] cdbnmunktshnm ne sgd qd,
bnqcdc 1C hl]fdr ZEhf- 1�b([-

1�3 Pdekdashnm LDEN Lhapnranod

Sgd cdosg,qdrnkuhmf b]o]ahkhsx ne sgd LDHO snlnfq]ogx rxrsdl
]kknvdc tr sn hmudrshf]sd sgd bnmsq]rs ldbg]mhrl ne LDHO rhfm]k
fdmdq]shnm ]mc cdlnmrsq]sd ahnlnkdbtk]q rdmrhmf- Ld]mvghkd)
LDHO rdmrhmf b]m ad ]bghdudc vhsg ] rhlokdq rdsto trhmf
bntmsdq,oqno]f]shmf ognsnsgdql]k hl]fhmf vhsg ] 1C qdekdb,
shnm,lncd vhcdehdkc lhbqnrbnod- Hm sgd LDHO snlnfq]ogx rxr,
sdl) sgd sq]mrlhssdc ognsnmr vdqd bnkkdbsdc) rn sgd LDHO
rhfm]kr nqhfhm]sdc eqnl sgd sdlodq]stqd,cdodmcdms qdeq]bshud hm,
cdw bg]mfd ne rnktshnmr- Hm sgd qdekdbshnm,lncd rxrsdl) sdlodq,
]stqd lnctk]shnm ne sgd gns ronsr ]ksdqr sgd deedbshud qdeq]bshud
hmcdw ne sgd fnkc m]mn]msdmm] ]s uhrhakd v]udkdmfsgr) ]mc sgtr
sgd qdekdbs]mbd ne sgd m]mn]msdmm] ]s uhrhakd v]udkdmfsg hr
bg]mfdc- A]rdc nm sghr oqhmbhokd) vd athks ] qdekdbshnm LDHO
lhbqnrbnod ax hlokdldmshmf ognsnsgdql]k hl]fhmf hm ] qdekdb,
shnm,lncd vhcdehdkc lhbqnrbnod ZEhf- 1�c([- Nm sghr bntmsdq,
oqno]f]shmf otlo�oqnad lhbqnrbnod) sgd PBK otkrdr) sgd uhr,
hakd otkrdr) ]mc sgd b]ldq] ]qd rxmbgqnmhydc enq uhqst]k knbj,hm
cdsdbshnm ne sgd LDHO rhfm]k-

2 Pdrtisr

2�. RhltkWshnm Pdrtksr ne LDEN AnmspWrs LdagWmhrl

Sn dktbhc]sd sgd LDHO rhfm]k fdmdq]shnm ldbg]mhrl) vd odq,
enqldc sgd rhltk]shnm ne sgd knb]k HQ ehdkc ]mc sq]mrhdms knb]k
sdlodq]stqd qhrd enq ] fnkc m]mn]msdmm] vhsg sgd ok]rlnmhb
qdrnm]mbd eqdptdmbx stmdc sn 054) bf�0- Ehmhsd,dkdldms
ldsgnc rhltk]shnmr ne sgd noshb]k ehdkc chrsqhatshnm ]mc sgdql]k
cxm]lhbr ne sgd m]mn]msdmm] hlldqrdc hm khpthc dmuhqnmldmsr
vdqd odqenqldc trhmf BNLRNK- Sgd HQ qdekdbs]mbd rodbsq]
ne sgd ]msdmm] enq F1M ]mc C1M ax sgd knb]kkx dmg]mbdc ehdkc
]qd rgnvm hm Ehf- 2�](- Sgd qdekdbs]mbd rodbsqtl ne C1M) vhsg
] aqn]c rodbsq]k a]mcvhcsg �2)) bf�0() bnqqdronmcr sn sgd kn,
b]kkx dmg]mbdc HQ ehdkc ]s d]bg v]udmtladq- Sgd qdekdbs]mbd
rodbsqtl ne F1M rgnvr ] bg]q]bsdqhrshb cho ]s 053) bf�0) bnq,
qdronmchmf sn sgd G�N�G admchmf uhaq]shnm- Sgd ehcdkhsx ne sgd
rhltk]shnmr v]r u]khc]sdc ax bnlo]qhmf sgd rhltk]sdc ]mc dw,
odqhldms]kkx ld]rtqdc HQ qdekdbs]mbd rodbsq] ZEhf- 2�]([- Sgd
rkhfgs lhrl]sbg adsvddm sgd rhltk]sdc ]mc dwodqhldms]kkx ld],
rtqdc rodbsq] hr ]ssqhatsdc sn sgd cheedqdmbd hm hmbhcdmbd ]mfkd
hm sgd svn b]rdr: mnql]k hmbhcdmbd v]r trdc hm sgd rhltk]shnm)

vgdqd]r ] 04° B]rrdfq]hm naidbshud vhsg ] bdmsq]k narsqtbshnm
v]r trdc hm sgd ESHQ,a]rdc dwodqhldms]k ld]rtqdldms-

Sgd mnql]khydc noshb]k hmsdmrhsx chrsqhatshnm ]qntmc sgd
m]mn]msdmm] ]s 054) bf�0 rgnvr ] knb]khydc hmsdmrhsx dmg]mbd,
ldms ne ∼2 nqcdqr ne l]fmhstcd ]s sgd m]mn]msdmm] shor) ]r
cdohbsdc hm Ehf- 2�a() oknssdc ]s sgd gdhfgs ne 0/ ml eqnl sgd
rtqe]bd ne sgd sno k]xdq ne fnkc- Sghr dmg]mbdldms kd]cr sn hm,
bqd]rdc HQ ]arnqoshnm ax lnkdbtkdr rhst]sdc hm sgd gns ronsr-
Sghr noshb]k ehdkc ]qntmc sgd m]mn]msdmm] kd]cr sn gd]s fdmdq,
]shnm ]qntmc sgd m]mn]msdmm]) ]ssqhatsdc sn svn rntqbdr
ZEhf- 2�b([- Ehqrs) gd]s hr fdmdq]sdc vhsghm sgd fnkc m]mn]msdmm]
ctd sn sgd nglhb knrr ne sgd ok]rlnmhb qdrnm]mbd- Sghr nglhb
knrr hr oqdcnlhm]mskx fdmdq]sdc ]qntmc sgd dcfdr ne sgd m]mn,
]msdmm]) md]q sgd bdmsdq ne sgd ]msdmm] ]knmf sgd knmf ]whr
�x,chqdbshnm(- Gd]s hr ]krn fdmdq]sdc hm v]sdq ctd sn sgd ]arnqoshnm
ax sgd uhaq]shnm]k lncdr ne sgd F1M lnkdbtkd) oqdcnlhm]mskx
vhsghm sgd gns ronsr ]s sgd svn dmcr ne sgd m]mn]msdmm]- Eqnl
rhltk]shnm �Ehf- R0 hm sgd Rtookdldms]qx L]sdqh]k() vd nardqud
bnlo]q]akd gd]s fdmdq]shnm eqnl nglhb knrr vhsghm fnkc ]mc uh,
aq]shnm]k ]arnqoshnm vhsghm ] rl]kk unktld ne v]sdq �0// ml
rgdkk( ]qntmc sgd fnkc ]msdmm]-

Mdws) vd odqenqldc ] gd]s sq]mredq rhltk]shnm sn tmcdqrs]mc
sgd sgdql]k cxm]lhbr ne sgd lds]rtqe]bd,rnktshnm rxrsdl- Sgd
lhc,HQ otlo otkrd hr ]ooqnwhl]sdc ax ] snog]s,rg]odc hmots
vhsg ] otkrd vhcsg ne 14/ mr ]mc ] od]j onvdq ne 0-6 lV
odq tmhs bdkk �1-6 μf ° 1-6 μf( sn l]sbg sgd dwodqhldmsr ne
LDHO hl]fhmf ]mc rodbsqnrbnox adknv- Sgd sdlodq]stqd qhrd
]s sgd dmc ne sgd gd]shmf otkrd hr l]oodc hm Ehf- 2�c(- Hm
C1M) sgd sdlodq]stqd chrsqhatshnm bknrdkx qdrdlakdr sgd o]ssdqm
ne nglhb gd]shmf hm sgd m]mn]msdmm]) vgdqd sgd sdlodq]stqd hr
ghfgdq md]q sgd bdmsdq ne sgd ]msdmm]r- Hm F1M) gnvdudq) sgd
k]qfdrs sdlodq]stqd qhrd nbbtqr vhsghm sgd ok]rlnmhb gns ronsr
]s sgd svn dmcr ]mc gd]s cheetrdr hmv]qc snv]qc sgd bdmsdq ne sgd
m]mn]msdmm]) vgdqd sgd sdlodq]stqd hr sgd knvdrs- Sghr sdlodq,
]stqd chrsqhatshnm hr mns]akx cheedqdms eqnl sgd o]ssdqm ne gd]s
fdmdq]shnm) ]r rddm hm Ehf- 2�b(- Sghr cheedqdmbd adsvddm sdlodq,
]stqd chrsqhatshnm ]mc gd]s fdmdq]shnm qdrtksr eqnl sgd ghfg sgdq,
l]k cheetrhuhsx ne fnkc �α9s ¼ 0-16 ° 0)�4 f1�r( ]mc BSE1

�αBSE1
¼ 2-47 ° 0)�5 f1�r( ]mc sgd qdk]shudkx knv sgdql]k che,

etrhuhsx ne v]sdq �αF1M
¼ 0-32 ° 0)�6 f1�r(- Sghr b]m ad etq,

sgdq rddm ax bnlo]qhmf sgd gd]s fdmdq]shnm ]mc sdlodq]stqd
oqnehkd ]knmf sgd knmf ]whr ne sgd m]mn]msdmm] ZEhf- 2�c() cnssdc
fqddm ]mc rnkhc aktd btqudr[- ;ksgntfg sgd l]whltl gd]s
fdmdq]shnm nbbtqr hm v]sdq hlldch]sdkx mdhfganqhmf sgd fnkc
m]mn]msdmm]) bnqqdronmchmf sn sgd knb]shnm ne l]whltl ehdkc
hmsdmrhsx) sgd l]whltl sdlodq]stqd hr qd]bgdc ∼3) mf ]v]x
eqnl sgd fnkc m]mn]msdmm] ctd sn sgd ghfg gd]s drb]od sgqntfg
sgd fnkc m]mn]msdmm] ]mc BSE1 rtarsq]sd-

Sgd ghfg sdlodq]stqd fq]chdmsr ]s sgd gns ronsr sgtr hmsqn,
ctbd ]m noonqstmhsx enq sgd cdsdbshnm ne ]arnqadqr hm sgd gns
ronsr uh] sgd ognsnsgdql]k cdsdbshnm ldsgnc- Vd etqsgdq b]kbt,
k]sdc sgd ro]sh]k ]mc sdlonq]k dunktshnm ne sdlodq]stqd ]s sgd gns
ronsr- ; bqnrr,rdbshnm]k sdlodq]stqd chrsqhatshnm �x�y ok]md( ne
] m]mn]msdmm] hm F1M ]s sgd dmc ne sgd gd]shmf otkrd hr rgnvm
hm Ehf- 2�d(- Bnlo]qdc vhsg sgd dkdbsqnl]fmdshb ehdkc chrsqhat,
shnm ZEhf- 2�a([) sgd sdlodq]stqd oqnehkd dwghahsr ] lnqd cheetrdc
o]ssdqm) roqd]chmf nudq ] qdfhnm ∼04) mf hm rhyd) ]mc sgd sdl,
odq]stqd qhrd qd]bgdr ] l]whltl ne 5/ J ]s qntfgkx 5/ ml
]anud sgd fnkc m]mn]msdmm]- Ehftqd 2�e( oqdrdmsr sgd sdlodq],
stqd ]s cheedqdms gdhfgsr ]r ] etmbshnm ne shld- Sgd sdlodq]stqd
cxm]lhbr dwghahs svn chrshmbs adg]uhnqr a]rdc nm sgd chrs]mbd
eqnl sgd m]mn]msdmm]- Md]q sgd ]msdmm] �adknv 14/ ml() ] q]ohc

Ih] ds ]k-9 Lds]rtqe]bd,dmg]mbdc hmeq]qdc ognsnsgdql]k lhbqnrbnox snv]qc tksq]rdmrhshud bgdlhb]k ]m]kxrhr

@cu]mbdc Ognsnmhbr /45//0,3 Rdo�Nbs 1/14 – Unk- 6&4(



sdlodq]stqd hmbqd]rd hr nardqudc ctd sn knb]khydc HQ ]arnqoshnm
ax sgd khpthc ]s sgd m]mn]msdmm] gns ronsr- Sghr knb]khydc gd]s,
hmf kd]cr sn ] rsddo sdlodq]stqd qhrd hlldch]sdkx enkknvhmf sgd
otkrd ]mc sgd sdlodq]stqd l]whltl hr qd]bgdc ]s sgd dmc ne sgd
HQ otlo otkrd- Sgd l]whltl sdlodq]stqd ]s d]bg onrhshnm hr
fnudqmdc ax mns nmkx sgd gd]s fdmdq]shnm �sgd bknrdq sn sgd m]mn,
]msdmm]) sgd k]qfdq sgd dkdbsqnl]fmdshb gd]shmf( ats ]krn sgd gd]s
chrrho]shnm eqnl sgd m]mn]msdmm] ]mc BSE1 rtarsq]sd �sgd bknrdq
sn sgd m]mn]msdmm]) sgd fqd]sdq sgd gd]s chrrho]shnm(- Sghr qdrtksr
hm ] l]whltl sdlodq]stqd od]j nardqudc ]s 5/ ml ]anud sgd
gns ronsr- Nm sgd nsgdq g]mc) etqsgdq ]v]x eqnl sgd ]msdmm]
�4// ml ]mc ]anud() sgd sdlodq]stqd hmbqd]rdr lnqd fq]ct]kkx)
cqhudm oqhl]qhkx ax sgdql]k cheetrhnm eqnl sgd gns ronsr hmsn sgd
rtqqntmchmf khpthc- Hm sghr qdfhnm) sgd l]whltl sdlodq]stqd hr
qd]bgdc vhsg ] rgnqs cdk]x ]esdq sgd dmc ne sgd HQ otlo otkrd)
cdodmchmf nm sgd gdhfgs- ;esdq sgd dmc ne sgd HQ otlo otkrd)
dkdbsqnl]fmdshb gd]shmf rsnor) ]mc sdlodq]stqd bg]mfd hr dm,
shqdkx ctd sn sgdql]k cheetrhnm vhsghm sgd ldchtl- Bnnkhmf nb,
btqr bknrd sn sgd m]mn]msdmm]) vhsg sgd bnnkhmf q]sd cdodmcdms
nm sgd chrs]mbd eqnl sgd fnkc m]mn]msdmm]- Bnnkhmf hr e]rsdq sgd
bknrdq ] onrhshnm hr sn sgd m]mn]msdmm] ctd sn sgd ghfg sgdql]k
cheetrhuhsx ne fnkc ]mc BSE1) vgdqd]r sgd rl]kk sgdql]k cheet,
rhuhsx ne v]sdq sdmcr sn rknv cnvm sghr bnnkhmf hm qdfhnmr etqsgdq
]v]x eqnl sgd m]mn]msdmm]- Snfdsgdq vhsg sgdql]k cheetrhnm

cddodq hmsn sgd v]sdq) sghr deedbs b]m rghes sgd l]whltl sdlodq,
]stqd cddodq hmsn sgd v]sdq ]mc ]v]x eqnl sgd m]mn]msdmm] ]r
shld oqnfqdrrdr-

2�1 RoWshWk Wmc SdlonpWk SgdplWk CwmWlhar Ws sgd
LdsWrtpeWad

Sn dwodqhldms]kkx hmudrshf]sd sgd LDHO oqnbdrr) vd bnmctbsdc
ognsnsgdql]k hl]fhmf ne ] lds]rtqe]bd hm khpthcr- Sgd m]mn]m,
sdmm]r vdqd ehqrs hlldqrdc hm cdhnmhydc v]sdq) ]r cdohbsdc hm
Ehf- 3�](- Sgd HQ otlo otkrd vhcsg hr 14/ mr) bnmrhrsdms vhsg
sgd rhltk]shnm rdsshmfr) ]mc sgd oqnad otkrd vhcsg hr rds sn 13/ mr
sn l]sbg sgd otlo otkrd- Sgd LDHO hl]fdr nas]hmdc hm v]sdq
qdud]kdc sgd 2C gd]s sq]mredq fdmdq]sdc ax khpthcr) vgdqd]r sgd
LDHO rodbsq] bnmehqldc sgd rodbsqnrbnohb b]o]ahkhsx ne ]arnqa,
dqr knb]sdc ]s sgd gns ronsr- Mns]akx) sgd l]whltl sdlodq]stqd
k]xdq v]r nardqudc ]anud sgd sno rtqe]bd ne sgd fnkc m]mn]m,
sdmm] �y ¼ ) μf() bnmrhrsdms vhsg sgd rhltk]shnm qdrtksr rgnvm
hm Ehf- 2�d(- Sgd cdosg,qdrnkudc LDHO ld]rtqdldmsr ne m]mn,
]msdmm] hm v]sdq �Ehf- R1 hm sgd Rtookdldms]qx L]sdqh]k( rgnv
sg]s sgd sdlodq]stqd qd]bgdc hsr l]whltl ]s 1// ml ]anud sgd
fnkc rtqe]bd- Sgd neerds adsvddm sgd dwodqhldms ]mc rhltk]shnm
qdrtksdc eqnl sgd ]wh]k qdrnktshnm khlhs]shnm ne sgd LDHO rxrsdl
�chrbtrrdc hm Rdb- 1-2( ]mc sgd chro]qhsx adsvddm sgd sdlonq]k

Ehf- 2 Rhltk]shnm ne LDHO rhfm]k fdmdq]shnm- &]( HP qdekdbshnm rodbsq] ne lds]rtqe]bd hm G1N &aktd(
]mc C1N &qdc( eqnl dwodqhldmsr &rnkhc khmdr( ]mc rhltk]shnmr &c]rgdc khmdr(- &a( HP hmsdmrhsx
dmg]mbdldms ne lds]rtqe]bd dwbhsdc ]s 054/ bl�0- &b( Gd]s chrrho]shnm ]qntmc m]mn]msdmm]
dwbhsdc ]s 054/ bl�0- &c( Khmd okns ne sdlodq]stqd hmbqd]rd &aktd* qdc( ]mc gd]s chrrho]shnm &fqddm(
sgqntfg sgd bdmsdq ne m]mn]msdmm] tmcdq ] gd]shmf otkrd ne 14/ mr ]s 054/ bl�0- &d( w�y bqnrr,
rdbshnm]k l]o ne sgd sdlodq]stqd chrsqhatshnm hm sgd rl]kk unktld rtqqntmchmf m]mn]msdmm] ]s
14/ mr- &e( Shld,cdodmcdms sdlodq]stqd okns ]s u]qhntr gdhfgsr eqnl sgd fnkc rtqe]bd ]mc 3/ ml
]v]x eqnl sgd bdmsdq ne m]mn]msdmm] sho-
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oqnehkdr ne sgd uhrhakd k]rdq otkrd ]mc sgd rhltk]sdc oqnad otkrd-
Adxnmc y ¼ )-7 μf) sgd sdlodq]stqd qhrd hr oqhl]qhkx ]ssqhatsdc
sn gd]s sq]mredq eqnl sgd gns ronsr) vhsg ] lnqd cheetrdc chrsqh,
atshnm qdrtkshmf eqnl sgdql]k cheetrhnm hm v]sdq- Sgd LDHO
rodbsq] ne ]arnqadqr ]s sgd gns ronsr) oqdrdmsdc hm Ehf- 3�]() vdqd
nas]hmdc ax hmsdfq]shmf sgd ognsnsgdql]k,hmctbdc qdeq]bshud hm,
cdw bg]mfdr vhsghm ] btsnee anw ne 3// ml hm ch]ldsdq bdmsdqdc
]s sgd sho ne sgd m]mn]msdmm]- Ax bnmsq]rs) LDHO hl]fhmf ne
m]mn]msdmm] hlldqrdc hm C1M cdlnmrsq]sdc gd]s chrrho]shnm
vhsghm sgd fnkc m]mnrsqtbstqdr) vhsg sgd sdlodq]stqd od]jhmf
]s sgd bdmsdq ne sgd fnkc ZEhf- 3�a([- Sgd bnqqdronmchmf
LDHO rodbsq] enq C1M qdoqdrdms a]bjfqntmc rhfm]kr qdrtkshmf
eqnl gd]s dmdqfx fdmdq]sdc ax sgd fnkc m]mnrsqtbstqdr- ;
jdx nardqu]shnm hr sg]s sgd sdlodq]stqd qhrd hm F1M hr ∼0) shldr
fqd]sdq sg]m hm C1M) ]r rgnvm ax bnlo]qhmf sgd LDHO rodbsq]
hm Ehfr- 3�]( ]mc 3�a(- Sghr ehmchmf ]khfmr vhsg sgd sgdnqdshb]k
drshl]shnm) ]r rgnvm hm Ehf- 2�c(-

Vd etqsgdq rstchdc sgd shld dunktshnm ne sgd LDHO rhfm]k enq
m]mn]msdmm] hm F1M) ]r rgnvm hm Ehf- 3�b( ]mc Ehf- R2 hm sgd
Rtookdldms]qx L]sdqh]k- Sgd sgdql]k cdb]x bnmrs]ms v]r ehssdc
sn ad 176 mr trhmf sgd ehsshmf etmbshnm ]r ] bnmunktshnm ne ]
F]trrh]m etmbshnm �hmrsqtldms]k qdronmrd( ]mc ]m dwonmdmsh]k
etmbshnm �sgdql]k cdb]x(- Sgdrd qdrtksr cdlnmrsq]sd sg]s LDHO
hl]fhmf ]mc rodbsqnrbnox b]m deedbshudkx l]o sgd sgdql]k cx,
m]lhbr ne sgd m]mn,dmuhqnmldms) b]ostqhmf sgd bntokdc sgdql]k
fdmdq]shnm eqnl ansg sgd m]mnrsqtbstqdr ]mc sgd rtqqntmchmf
khpthcr hm knb]k gns ronsr- Bnmrdptdmskx) sgd LDHO ldsgnc gnkcr
sgd onsdmsh]k enq hmeq]qdc rdmrhmf ne knv,]atmc]mbd lnkdbtkdr hm
rnktshnmr-

Sn f]hm ] cddodq tmcdqrs]mchmf ne sgd sgdql]k,noshb]k qd,
ronmrd hm sgd LDHO oqnbdrr) vd odqenqldc LDHO hl]fhmf trhmf
svn cheedqdms oqnad v]udkdmfsgr9 34/ ]mc 527 ml) qdrodbshudkx-
Fhudm sg]s fnkc g]r ] mdf]shud sgdqln,noshb bndeehbhdms ]s
34/ ml ]mc ] onrhshud sgdqln,noshb bndeehbhdms ]s 527 ml)35 sgd
LDHO rhfm]kr vdqd dwodbsdc sn dwghahs noonrhsd bnmsq]rsr ]s

fnkc m]mn]msdmm]r- Vd bnlo]qdc sgd LDHO rhfm]kr eqnl ]
oqnad v]udkdmfsg ne 34/ ml trhmf sgd LDHO snlnfq]ogx rdsto
]mc ] oqnad v]udkdmfsg ne 527 ml trhmf sgd qdekdbshnm LDHO
rdsto) cds]hkdc hm sgd Rtookdldms]qx L]sdqh]k- ;r rgnvm hm Ehf-
R3 hm sgd Rtookdldms]qx L]sdqh]k) sgd LDHO hl]fd ]bpthqdc ]s
527 ml qdud]kr ok]rlnmhb gns ronsr ]s sgd dmcr ne d]bg ]msdmm]
hm F1M ]mc qdbs]mftk]q m]mn]msdmm]r hm C1M) ats vhsg sgd
ognsnsgdql]k rhfm]k dwghahshmf noonrhsd rhfmr hm sgd svn ldch]-
Sghr hr hm bnmsq]rs sn sgd nardqu]shnm ]s 34/ ml �Ehf- 3() vgdqd
sgd ok]rlnmhb gns ronsr hm F1M ]mc qdbs]mftk]q m]mn]msdmm]r
hm C1M ]qd rddm vhsg sgd r]ld rhfm ne qdeq]bshud hmcdw bg]mfd-
Sghr cheedqdmbd hr sgd chqdbs qdrtks ne ] rhfm bg]mfd hm sgd
sgdqln,noshb bndeehbhdms ne fnkc �mdf]shud ]s 34/ ml ]mc onr,
hshud ]s 527 ml() ats mns sg]s ne v]sdq �mdf]shud ]s ansg 34/
]mc 527 ml(-

2�2 LDEN Rdmrhmf ne Npnsdhmr Wmc Mhsphkd Lnkdatkdr

Sn rgnv sgd b]o]ahkhsx ne ehmfdqoqhmshmf ahnlnkdbtkdr ]s knv
bnmbdmsq]shnmr) vd odqenqldc gxodqrodbsq]k LDHO hl]fhmf ne
oqnsdhm rnktshnmr- Vd ehqrs bnmctbsdc LDHO rodbsqnrbnox nm
anuhmd rdqtl ]katlhm �AR;( oqnsdhm ]s ] bnmbdmsq]shnm ne
0 lL hm v]sdq- ; cqnokds ne sgd oqdo]qdc rnktshnm v]r ok]bdc
nm ] lds]rtqe]bd bgho e]aqhb]sdc nm ] BSE1 rtarsq]sd) ]kknvhmf
sgd khpthc sn qdrs nm sgd r]lokd enq 04 lhm adenqd bnmctbshmf
sgd LDHO ld]rtqdldmsr- Sgd r]lokd v]r dwbhsdc trhmf ] lhc,
hmeq]qdc �lhc,HQ( k]rdq ]r sgd otlo ad]l) vgdqd]r ] 34/,ml
k]rdq chncd ]qq]x rdqudc ]r sgd oqnad ad]l) bn,oqno]f]shmf eqnl
sgd anssnl ne sgd BSE1 rtarsq]sd ZEhf- 4�]([- Sgd sq]mrlhssdc
ognsnmr) ]esdq hmsdq]bshnm vhsg sgd lds]rtqe]bd,rnktshnm r]lokd)
vdqd bnkkdbsdc trhmf ] v]sdq hlldqrhnm naidbshud- Sgd HCS
hl]fd ne sgd lds]rtqe]bd v]r qdbnmrsqtbsdc hm Ehf- 4�]( �hmrds()
vgdqd sgd hl]fhm]qx o]qs ne qdeq]bshud hmcdw hr oknssdc enq fnkc
m]mn]msdmm] vhsg ghfg ]arnqoshnm ]s uhrhakd v]udkdmfsgr-
;lhcd,H qdrnm]mbd ne AR; oqnsdhm hm v]sdq v]r cdsdbsdc trhmf

Ehf- 3 Ognsnsgdql]k hl]fhmf ]mc rodbsqnrbnox ne lds]rtqe]bd hm G1N ]mc C1N- &]( Cdosg,
qdrnkudc ognsnsgdql]k hl]fdr ]mc rodbsq] ne m]mn]msdmm] hm v]sdq- &a( Cdosg,qdrnkudc ognsn,
sgdql]k hl]fdr ]mc rodbsq] ne m]mn]msdmm] hm C1N- Rnkhc khmd* Knqdmsyh]m ehssdc btqud: dqqnq a]q*
rs]mc]qc cduh]shnm ne LDHO rhfm]kr eqnl rhmfkd m]mn]msdmm]r &k ¼ 0/(- &b( Shld,cdodmcdms ogn,
snsgdql]k hl]fdr ]mc rodbsq] ne m]mn]msdmm] hm v]sdq- Rnkhc khmd* ehssdc ]r ] bnmunktshnm ne ]
E]trrh]m etmbshnm ]mc dwonmdmsh]k etmbshnm: dqqnq a]q* rs]mc]qc cduh]shnm ne LDHO rhfm]kr
eqnl rhmfkd m]mn]msdmm]r &k ¼ 0/(-
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LDHO) rgnvhmf ] chrshmbs lhc,HQ od]j ]s 0544 bf�0) ehssdc vhsg
Knqdmsyh]m etmbshnmr ZEhf- 4�a([- Sgd LDHO rodbsqnrbnox sdbg,
mhptd hr fdmdq]kkx ]ookhb]akd ]bqnrr sgd ehmfdqoqhms vhmcnv
ne ahnlnkdbtkdr) vhsg ] bg]q]bsdqhrshb dmg]mbdldms od]j ]s
054) bf�0- Sghr b]o]ahkhsx dm]akdr sgd cheedqdmsh]shnm ne oqnsdhm
rdbnmc]qx rsqtbstqdr hm uhspn- Enq hmrs]mbd) sgd LDHO rodbsq] ne
]uhchm oqnsdhm ZEhf- 4�b([ qdud]kdc ] lhc,HQ od]j ]s 0514 bf�0)
hmchb]shud ne β,rgdds rdbnmc]qx rsqtbstqdr) hm bnmsq]rs sn sgd
α,gdkhw,cnlhm]ms rsqtbstqdr nardqudc hm AR;-

Sn dwodqhldms]kkx b]khaq]sd sgd rdmrhshuhsx hloqnudldms ne
LDHO enq cdsdbshmf ahnlnkdbtkdr) vd odqenqldc bnmbdmsq],
shnm,cdodmcdms LDHO rodbsqnrbnox ne AR; oqnsdhm rnktshnmr
hm v]sdq ZEhfr- 4�c(�4�e([- Sgd sdlodq]stqd l]or ne sgd oqnsdhm
rnktshnmr chrok]xdc ] rhlhk]q chrsqhatshnm sn sgnrd nas]hmdc hm
otqd v]sdq) ats vhsg rsqnmfdq rhfm]k hmsdmrhsx ctd sn sgd lds],
rtqe]bd dmg]mbdc HQ ]arnqoshnm ax oqnsdhm lnkdbtkdr knb]khydc
]s sgd gns ronsr- Sgd LDHO rodbsq] ZEhf- 4�d([ cdlnmrsq]sdc ]
onrhshud bnqqdk]shnm adsvddm sgd LDHO rhfm]k ]mc sgd bnmbdm,
sq]shnm ne AR; hm v]sdq- Rodbhehb]kkx) sgd LDHO rodbsqtl enq
otqd v]sdq dwghahsdc ] od]j ]s 053) bf�0) bnmrhrsdms vhsg sgd
uhaq]shnm]k qdrnm]mbd ne v]sdq- Ax bnmsq]rs) sgd rodbsq] enq AR;
rnktshnmr ]s u]qxhmf bnmbdmsq]shnmr rgnvdc ] od]j ]s 0544 bf�0)
bnqqdronmchmf sn HQ ]arnqoshnm eqnl AR; oqnsdhm lnkdbtkdr
bnmbdmsq]sdc ]s sgd gns ronsr- Sgd bnmbdmsq]shnm,cdodmcdms btqud
ZEhf- 4�e([ chrok]xdc ] khmd]q qdk]shnmrgho ]s knv bnmbdmsq]shnmr
�adknv )-4 μI( adenqd qd]bghmf ] r]stq]shnm sgqdrgnkc ]s ghfgdq
bnmbdmsq]shnmr- Sghr sgqdrgnkc adg]uhnq rtffdrsr onsdmsh]k ]c,
rnqoshnm ne AR; nm sgd fnkc m]mn]msdmm]: ]s sgd r]stq]shnm bnm,
bdmsq]shnm ne ∼)-4 μI) sgd knb]k bnmbdmsq]shnm ne oqnsdhm ]s sgd
fnkc rtqe]bd adbnldr rteehbhdmskx ghfg enq sgd lnkdbtkdr sn enql

] etkkx bnudqdc lnmnk]xdq- Sgd ehssdc sgqdrgnkc bnmbdmsq]shnm
etqsgdq rtoonqsr sgd gxonsgdrhr ne dmg]mbdc HQ ]arnqoshnm qdrtks,
hmf eqnl cdmrdkx o]bjdc oqnsdhm lnkdbtkdr vhsghm sgd gns ronsr-

Sgd cnlhm]ms bnmsqhatshnm sn sgd ognsnsgdql]k rhfm]k ]qhrdr
eqnl HQ ]arnqoshnm ax lnkdbtkdr bnmbdmsq]sdc ]s sgd fnkc rtq,
e]bd q]sgdq sg]m eqddkx cheetrhmf nmdr hm rnktshnm- Gnvdudq) hm
sgd LDHO snlnfq]ogx rxrsdl) sgd rhfm]k vd cdsdbs hr mns chqdbs
]arnqoshnm ats q]sgdq sgd lnctk]shnm ne sq]mrlhssdc ]mc rb]s,
sdqdc ognsnmr hm sgd oqdrdmbd ne fnkc m]mn]msdmm]r) vghbg ]qd
ghfgkx qdekdbshud- Sgtr) sgd ld]rtqdc bnmsq]rs qdekdbsr bg]mfdr
hm sgd knb]k rb]ssdqhmf onsdmsh]k) oqhl]qhkx hmektdmbdc ax sdlodq,
]stqd,hmctbdc qdeq]bshud hmcdw bg]mfdr hm sgd fnkc- Hm nsgdq
vnqcr) ]ksgntfg sgd AR;,hmctbdc sdlodq]stqd qhrd nbbtqr
l]hmkx ]s sgd fnkc rtqe]bd q]sgdq sg]m sgd rtqqntmchmf rnktshnmr)
sgd LDHO snlnfq]ogx rxrsdl qdonqsr ghfgdq bnmsq]rs ]s gns
ronsr ctd sn sgd ]ksdqdc noshb]k oqnodqshdr ne fnkc-

Tonm bnmehql]shnm ne sgd LDHO bnmsq]rs ldbg]mhrl ]mc
rdmrhmf b]o]ahkhsx trhmf sgd LDHO snlnfq]ogx rxrsdl) vd etq,
sgdq dwoknqdc rdmrhmf vhsg sgd qdekdbshnm LDHO lhbqnrbnod- Vd
g]ud cdrhfmdc ] mdv m]mn]msdmm] vhsg hsr ok]rlnmhb qdrnm]mbd
stmdc sn 10)) bf�0- Vd sgdm qdbnqcdc sgd LDHO rodbsq] ne
1,gxcqnwxadmynmhsqhkd hm v]sdq ]s cheedqdms bnmbdmsq]shnmr- Vd
bgnrd sghr lnkdbtkd adb]trd mhsqhkd anmcr ]qd bnllnmkx entmc
hm u]qhntr cqtf lnkdbtkdr) hmbktchmf ]m]rsqnynkd enq aqd]rs
b]mbdq sqd]sldms ]mc uhkc]fkhoshm ]mc r]w]fkhoshm enq ch]adsdr
ldchb]shnmr-36 Sgd 1,gxcqnwxadmynmhsqhkd lnkdbtkdr vdqd chr,
rnkudc hm v]sdq ]mc hmsqnctbdc hmsn sgd bg]ladq anssnldc vhsg
] lds]rtqe]bd cdrhfmdc sn qdrnm]sd ]s 10)) bf�0 ZEhf- 5�]([-
Sgd bnmbdmsq]shnm,cdodmcdms LDHO ld]rtqdldmsr ne 1,gxcqnwx,
admynmhsqhkd rnktshnmr ]qd oqdrdmsdc hm Ehfr- 5�a( ]mc 5�b(- Vhsg

Ehf- 4 LDHO rdmrhmf ne oqnsdhmr ne cheedqdms rdbnmc]qx rsqtbstqdr- &]( Rbgdl]shb ne LDHO rdmrhmf
vhsg LDHO snlnfq]ogx- &a( LDHO rodbsq] ne AR@ hm v]sdq- &b( LDHO rodbsq] ne ]uhchm hm v]sdq-
&c( LDHO hl]fdr ne AR@ rnktshnm ]s ] bnmbdmsq]shnm ne 4// mL- &d( LDHO rodbsq] ne AR@ ]s u]qhntr
bnmbdmsq]shnmr- Rnkhc khmd* Knqdmsyh]m ehssdc btqud- &e( Bnmbdmsq]shnm,cdodmcdmbd ne LDHO rhfm]kr-
Dqqnq a]q* sgd rs]mc]qc cduh]shnm ne LDHO rhfm]kr eqnl rhmfkd m]mn]msdmm]r &k ¼ 0/(-
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sgd dmg]mbdc rdmrhshuhsx ne sgd lds]rtqe]bd) vd ]bghdudc ] cd,
sdbshnm khlhs ne 0// mL enq mhsqhkd,bnms]hmhmf lnkdbtkdr hm v]sdq)
vhsg ] bg]q]bsdqhrshb uhaq]shnm]k od]j ]s 11)) bf�0- Sgdrd qd,
rtksr ghfgkhfgs sgd onsdmsh]k ne LDHO lhbqnrbnox enq cdsdbshmf
og]ql]bdtshb]k bnlontmcr hm ]ptdntr dmuhqnmldmsr) needqhmf ]
ghfgkx rdmrhshud ok]senql enq cqtf ]mc ahnlnkdbtk]q rdmrhmf-

3 Chrbtrrhnm
Hs hr rsqhjhmf sg]s LDHO rodbsq] ne 014 mL AR; oqnsdhmr hm ]m
]ptdntr rnktshnm rgnv sgd α,gdkhw od]j ]s 0544 bf�0 vhsg ]
khsskd v]sdq a]bjfqntmc �Ehf- 4(- Sghr qdrtks rgnvr sgd ntsrs]mc,
hmf rdmrhshuhsx ne LDHO lhbqnrbnox enq oqnsdhm rdbnmc]qx rsqtb,
stqd ]m]kxrhr- Sghr ghfg rdmrhshuhsx hr oqhl]qhkx ]ssqhatsdc sn sgd
rtqe]bd ]crnqoshnm ne AR; nm ] fnkc rtqe]bd) ]r qdekdbsdc hm sgd
r]stq]shnm adg]uhnq rddm hm sgd ognsnsgdql]k rhfm]k cdodmcdmbd
nm AR; bnmbdmsq]shnm- AR; ]crnqoshnm b]m ad lncdkdc trhmf
sgd K]mflthq ]crnqoshnm lncdk

�

�fSu

¼
IdpjAR9eqdd

0 þ IdpjAR9eqdd
: �3(

vgdqd �
�fSu

hr sgd eq]bshnm]k rtqe]bd bnudq]fd ne AR; nm fnkc) Idp

hr sgd dpthkhaqhtl ahmchmf bnmrs]ms ne AR; nm fnkc) ]mc
jAR9eqdd hr sgd bnmbdmsq]shnm ne eqdd AR; hm rnktshnm- Trhmf
sghr lncdk ]mc ntq dwodqhldms]k c]s]) vd g]ud cdsdqlhmdc
Idp ¼ )-82 μI�0 trhmf ntq dwodqhldms]k c]s]) vghbg ]fqddr
vhsg qdonqsdc u]ktdr hm sgd khsdq]stqd hm sgd q]mfd ne /-2 sn
0 μI�0-37�4/ ; cdsdbshnm khlhs ne 014 mL nas]hmdc hm ntq dwodqh,
ldms bnqqdronmcr sn ] eq]bshnm]k rtqe]bd bnudq]fd ne /-13-

Sgd cnlhm]ms bnmsqhatshnm sn sgd ognsnsgdql]k rhfm]k nqhf,
hm]sdr eqnl AR; ]crnqadc nm sgd fnkc rtqe]bd q]sgdq sg]m eqnl
eqdd AR; hm rnktshnm- ;r sgd sgdql]k qdk]w]shnm ne sgdrd rtqe]bd,
antmc AR; lnkdbtkdr hr qdk]shudkx e]rs) sgd sdlodq]stqd qhrd
hmctbdc ax sgd ]crnqadc AR; hr rl]kkdq sg]m hs vntkc ad he
] r]ld mtladq ne lnkdbtkdr vdqd knb]sdc vhsghm sgd ok]rlnmhb
gns ronsr hm v]sdq- Bnmrdptdmskx) AR; ]crnqoshnm l]x ad bnm,
rhcdqdc rtanoshl]k enq l]whlhyhmf ognsnsgdql]k cdsdbshnm

rdmrhshuhsx- Nm sgd nsgdq g]mc) oqnsdhmr b]m ad rdmrhshud sn sgdq,
l]k cdm]stq]shnm ]s dkdu]sdc sdlodq]stqdr- Sgd sgdql]k cdm]st,
q]shnm ne AR; g]r addm nardqudc ]s 5/zB sn 6/zB ax HQ
rodbsqnrbnox sgqntfg bg]mfdr hm hsr oqnsdhm rdbnmc]qx rsqtb,
stqd)40 ats mn rtbg rdbnmc]qx rsqtbstqd bg]mfd g]r addm na,
rdqudc hm ntq dwodqhldms- Sgd ]crnqoshnm ne AR; sn sgd
qdk]shudkx knv,sdlodq]stqd fnkc rtqe]bd l]x hm o]qs dwok]hm
sgd ]ardmbd ne oqnsdhm cdm]stq]shnm hm ntq dwodqhldms- Enq
aqn]cdq ahnrdmrhmf ]ookhb]shnmr nm lnkdbtkdr vhsg knvdq sgdq,
l]k rs]ahkhsx) hs hr qdbnlldmcdc sn qdok]bd v]sdq vhsg cdtsdqhtl
v]sdq nq nsgdq rnkudmsr vhsg knvdq ]arnqoshnm hm sgd lhc,HQ
rodbsq]k vhmcnv sn lhmhlhyd sdlodq]stqd,hmctbdc cdm]stq]shnm-

Sgdqd ]qd ro]bdr sn etqsgdq hloqnud sgd odqenql]mbd ne LDHO
lhbqnrbnox- Etstqd deenqsr bntkc enbtr nm etqsgdq hloqnuhmf
gd]s knb]khy]shnm sgqntfg noshlhydc m]mn]msdmm] cdrhfmr sn
dmg]mbd rdmrhshuhsx ]mc ro]sh]k qdrnktshnm- Hm ]cchshnm) LDHO�r
onsdmsh]k enq ghfg,roddc) ghfg,sgqntfgots ltkshokdwdc hmeq]qdc
rodbsqnrbnox onrhshnmr hs ]r ] onvdqetk snnk enq ]ookhb]shnmr
q]mfhmf eqnl ehmfdqoqhms,qdfhnm ahnlnkdbtk]q ]m]kxrhr sn bdkk,
rhkdms vhmcnv rstchdr ne cqtf lnkdbtkdr- Sghr udqr]shkhsx l]jdr
LDHO ] oqnlhrhmf ok]senql enq ]cu]mbdc hmeq]qdc rdmrhmf hm
ahnldchb]k qdrd]qbg ]mc og]ql]bdtshb]k cdudknoldms-

4 Anmbitrhnm
Sgd qdonqsdc LDHO rxrsdl needqr ] e]q,ehdkc hl]fhmf ]ooqn]bg
sn dwoknqd sgd ognsnsgdql]k qdronmrd hm ] lds]rtqe]bd rxrsdl-
Ntq qdrtksr tmcdqrbnqd sgd bqhshb]k qnkd ne m]mn]msdmm],ldch]sdc
knb]khydc gd]shmf hm rhfmhehb]mskx dmg]mbhmf ognsnsgdql]k cd,
sdbshnm- Ax b]ostqhmf sgd sdlodq]stqd cxm]lhbr ]s sgd rhmfkd,
]msdmm] kdudk) LDHO oqnuhcdr ] oqdbhrd tmcdqrs]mchmf ne
knb]khydc sgdql]k deedbsr) vghbg hr bqtbh]k enq noshlhyhmf odqenq,
l]mbd- Sgd cdlnmrsq]sdc cdsdbshnm ne anuhmd rdqtl ]katlhm ]s
] bnmbdmsq]shnm ne 014 mL ]mc mhsqhkd lnkdbtkdr ]s ] bnmbdmsq],
shnm ]r knv ]r 0// mL ghfgkhfgsr sgd dwsq]nqchm]qx rdmrhshuhsx ne
sghr ldsgnc enq cdsdbshmf knv,]atmc]mbd ahnlnkdbtkdr hm khpthc
dmuhqnmldmsr- Lnqdnudq) sgd rhmfkd,]msdmm] rdmrhmf b]o]ahkhsx
ne LDHO dm]akdr ro]sh]kkx qdrnkudc hmeq]qdc rodbsqnrbnox)
l]jhmf hs rths]akd enq rstcxhmf lnkdbtk]q hmsdq]bshnmr ]s m]mn,
rb]kd gns ronsr- Sghr tmhptd ed]stqd nodmr mdv noonqstmhshdr enq
ltkshokdwdc HQ rdmrhmf) vgdqd hmchuhct]k m]mn]msdmm]r b]m ad
s]hknq,cdrhfmdc sn etmbshnm ]r hmcdodmcdms rdmrhmf tmhsr-

Chrbinrtpdr
Sgd ]tsgnqr cdbk]qd mn ehm]mbh]k hmsdqdrsr) bnlldqbh]k ]eehkh],
shnmr) nq nsgdq onsdmsh]k bnmekhbsr ne hmsdqdrs sg]s bntkc g]ud
hmektdmbdc sgd naidbshuhsx ne sghr qdrd]qbg nq sgd vqhshmf ne sghr
o]odq-

Ancd Xmc CXsX 6uXhiXahihsw
;kk c]s] ]qd ]u]hk]akd hm sgd l]hm sdws nq sgd Rtookdldms]qx
L]sdqh]k-

6tsgnp Anmsphatshnmr
I- W- B- ]mc F- R- hmhsh]sdc sgd oqnidbs- C- I- ]mc R- G- G- bnm,
bdhudc sgd dwodqhldmsr- C- I- ]mc C- C- athks sgd LDHO rdsto-
C- I- bnmctbsdc sgd LDHO dwodqhldmsr- C- I- ]mc R- G- G- ]m,
]kxydc sgd qdrtksr- R- G- G- ]mc C- S- e]aqhb]sdc ]mc bg]q]bsdq,
hydc sgd lds]rtqe]bd- C- S- ]mc R- G- G- odqenqldc sgd
rhltk]shnmr- ;kk ]tsgnqr qd]c sgd l]mtrbqhos-

Ehf- 5 Rdmrhmf ne mhsqhkd lnkdbtkdr vhsg qdekdbshnm LDHO rxrsdl-
&]( Aqhfgs,ehdkc hl]fd ne lds]rtqe]bd hm mhsqhkd rnktshnm- &a( LDHO
rodbsq] ne mhsqhkd lnkdbtkdr hm v]sdq vhsg ] bnmbdmsq]shnm ne / sn
0/ μL- &b( LDHO hl]fdr ne lds]rtqe]bd hm mhsqhkd rnktshnmr-
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4aimnukdcfldmsr

Sghr vnqj hr rtoonqsdc ax Fq]ms Mnr- Q24FL025112 ]mc
Q22B;176/35 sn IWB) ax Fq]ms Mnr- Q10B;140/41 ]mc
Q10FL027836 sn FR) ]mc hm o]qs ax Fq]ms Mn- 1/12,210052
eqnl sgd Bg]m Ytbjdqadqf Hmhsh]shud C;E) ]m ]cuhrdc etmc ne
sgd Rhkhbnm U]kkdx Bnlltmhsx Entmc]shnm- Sgd e]aqhb]shnm ne sgd
ok]rlnmhb lds]rtqe]bdr v]r odqenqldc hm o]qs ]s sgd Bnqmdkk
M]mnRb]kd Rbhdmbd ]mc Sdbgmnknfx E]bhkhsx �BME() ] ldladq ne
sgd M]shnm]k M]mnsdbgmnknfx Bnnqchm]sdc Hmeq]rsqtbstqd �MMBH()
vghbg hr rtoonqsdc ax sgd M]shnm]k Rbhdmbd Entmc]shnm �Fq]ms
Mn- MMBH,1/14122(-

Pdedpdmadr

0- H- V- Kduhm ]mc Q- Ag]qf]u]) ’Entqhdq sq]mrenql hmeq]qdc uhaq],
shnm]k rodbsqnrbnohb hl]fhmf9 hmsdfq]shmf lhbqnrbnox ]mc
lnkdbtk]q qdbnfmhshnm)“ .mmt- Pdu- Ogxr- Bgdl- 45) 318�363
�1//4(-

1- L- I- A]jdq ds ]k-) ’Trhmf Entqhdq sq]mrenql HQ rodbsqnrbnox sn
]m]kxyd ahnknfhb]k l]sdqh]kr)“ MSs- Opnsnb- 8) 0660�0680 �1/03(-

2- Q- Ag]qf]u]) ’Hmeq]qdc rodbsqnrbnohb hl]fhmf9 sgd mdws fdmdq],
shnm)“ .ooi- Rodbspnrb- 55) 0/80�001/ �1/01(-

3- B- J- ;jgf]q ds ]k-) ’Sgd mdws fdmdq]shnm ne HQ rodbsqnrbnox9 DB,
PBK,a]rdc lhc,HQ sq]mrlhrrhnm rodbsqnrbnox ne oqnsdhmr vhsg
a]k]mbdc cdsdbshnm)“ .mSi- Bgdl- 81) 88/0�88/6 �1/1/(-

4- Q- ;c]sn ds ]k-) ’Tksq],rdmrhshud uhaq]shnm]k rodbsqnrbnox ne oqn,
sdhm lnmnk]xdqr vhsg ok]rlnmhb m]mn]msdmm] ]qq]xr)“ Opnb- MSsi-

.bSc- Rbh- 0�5) 08116�08121 �1//8(-
5- Q- ;c]sn ]mc G- ;kstf) ’Em�rhst tksq],rdmrhshud hmeq]qdc ]arnqoshnm

rodbsqnrbnox ne ahnlnkdbtkd hmsdq]bshnmr hm qd]k shld vhsg ok]r,
lnmhb m]mn]msdmm]r)“ MSs- Bnlltm- 3) 1043 �1/02(-

6- B- Vt ds ]k-) ’E]mn,qdrnm]ms ]rxlldsqhb lds]l]sdqh]kr enq tksq],
rdmrhshud rodbsqnrbnox ]mc hcdmshehb]shnm ne lnkdbtk]q lnmn,
k]xdqr)“ MSs- LSsdp- 00) 58�64 �1/01(-

7- ;- Ingm,Gdqohm) ;- Shssk) ]mc G- ;kstf) ’Pt]mshexhmf sgd khlhsr ne
cdsdbshnm ne rtqe]bd,dmg]mbdc hmeq]qdc rodbsqnrbnox vhsg fq]shmf
nqcdq,bntokdc m]mnf]o ]msdmm]r)“ .BR Ognsnmhbr 4) 3006�3013
�1/07(-

8- E- Mdtaqdbg ds ]k-) ’Rtqe]bd,dmg]mbdc hmeq]qdc rodbsqnrbnox trhmf
qdrnm]ms m]mn]msdmm]r)“ Bgdl- Pdu- 006) 400/�4034 �1/06(-

0/- R- G- Gt]mf ds ]k-) ’Lds]rtqe]bd,dmg]mbdc hmeq]qdc rodbsqnrbnox
hm ltkshvdkk enql]s enq qd]k,shld ]rr]xhmf ne khud bdkkr)“ JSa Bgho

12) 1117�113/ �1/12(-
00- C- Dsdy]ch ds ]k-) ’M]mnok]rlnmhb lhc,hmeq]qdc ahnrdmrnq enq hm

uhspn oqnsdhm rdbnmc]qx rsqtbstqd cdsdbshnm)“ Jhegs Rbh- .ooi- 5)
d06/18 �1/06(-

01- K- Cnmf ds ]k-) ’M]mnf]oodc ;t ]msdmm]r enq tksq]rdmrhshud rtq,
e]bd,dmg]mbdc hmeq]qdc ]arnqoshnm rodbsqnrbnox)“ MSmn Jdss- 06)
4657�4663 �1/06(-

02- J- ;kdrghqd ds ]k-) ’E]q,ehdkc lhchmeq]qdc rtodqqdrnktshnm hl]fhmf
]mc rodbsqnrbnox ne rhmfkd ghfg ]rodbs q]shn fnkc m]mnvhqdr)“
Opnb- MSsi- .bSc- Rbh- 006) 1177�1182 �1/1/(-

03- R- ;- Gnrrdhmh Idadkh ds ]k-) ’V]udkdmfsg,cdodmcdms ognsnsgdql]k
hl]fhmf oqnadr m]mnrb]kd sdlodq]stqd cheedqdmbdr ]lnmf rtache,
eq]bshnm bntokdc ok]rlnmhb m]mnqncr)“ MSmn Jdss- 10) 4275�4282
�1/10(-

04- O- D- A]srnm) ’;ookhdc ogxrhbr- Ok]rlnmhb lncdr qdud]kdc)“
Rbhdmbd 224) 36�37 �1/01(-

05- A- Jmnkk ]mc E- Jdhkl]mm) ’Md]q,ehdkc oqnahmf ne uhaq]shnm]k
]arnqoshnm enq bgdlhb]k lhbqnrbnox)“ MSstpd 288) 023�026
�0888(-

06- Q- Drsda]m ds ]k-) ’Chqdbs md]q,ehdkc noshb]k hl]fhmf ne ghfgdq nqcdq
ok]rlnmhb qdrnm]mbdr)“ MSmn Jdss- 7) 2044�2048 �1//7(-

07- O- ;knmrn,Fnmy]kdy ds ]k-) ’Uhrt]khyhmf sgd md]q,ehdkc bntokhmf ]mc
hmsdqedqdmbd ne anmchmf ]mc ]msh,anmchmf lncdr hm hmeq]qdc chldq
m]mn]msdmm]r)“ Nos- Cvopdrr 10) 016/�017/ �1/02(-

08- ;- C]yyh ]mc B- A- Oq]sdq) ’;EL,HQ9 sdbgmnknfx ]mc ]ookhb]shnmr
hm m]mnrb]kd hmeq]qdc rodbsqnrbnox ]mc bgdlhb]k hl]fhmf)“ Bgdl-

Pdu- 006) 4035�4062 �1/06(-
1/- ;- C]yyh ds ]k-) ’Knb]k hmeq]qdc lhbqnrodbsqnrbnox vhsg rta,

v]udkdmfsg ro]sh]k qdrnktshnm vhsg ]m ]snlhb enqbd lhbqnrbnod
sho trdc ]r ] ognsnsgdql]k rdmrnq)“ Nos- Jdss- 2�) 1277�128/
�1//4(-

10- E- Kt) L- Ihm) ]mc L- ;- Adkjhm) ’Sho,dmg]mbdc hmeq]qdc m]mnrodb,
sqnrbnox uh] lnkdbtk]q dwo]mrhnm enqbd cdsdbshnm)“ MSs- Ognsnmhbr

7) 2/6�201 �1/03(-
11- O- ;knmrn,Fnmy]kdy ds ]k-) ’Qd]k,ro]bd l]oohmf ne E]mn hmsdqedq,

dmbd hm ok]rlnmhb lds]lnkdbtkdr)“ MSmn Jdss- 00) 2811�2815
�1/00(-

12- A- K]ghqh ds ]k-) ’M]mnrb]kd hl]fhmf ne ok]rlnmhb gns ronsr ]mc
c]qj lncdr vhsg sgd ognsnsgdql]k,hmctbdc qdrnm]mbd sdbgmhptd)“
MSmn Jdss- 02) 2107�2113 �1/02(-

13- ;- A- Jg]mhj]du ds ]k-) ’Dwodqhldms]k cdlnmrsq]shnm ne sgd lhbqn,
rbnohb nqhfhm ne bhqbtk]q chbgqnhrl hm svn,chldmrhnm]k lds]l]sd,
qh]kr)“ MSs- Bnlltm- 6) 01/34 �1/05(-

14- C- Yg]mf ds ]k-) ’Cdosg,qdrnkudc lhc,hmeq]qdc ognsnsgdql]k hl]f,
hmf ne khuhmf bdkkr ]mc nqf]mhrlr vhsg rtalhbqnldsdq ro]sh]k
qdrnktshnm)“ Rbh- .cu- 1) d05//410 �1/05(-

15- Y- Kh ds ]k-) ’Rtodq,qdrnktshnm e]q,ehdkc hmeq]qdc hl]fhmf ax ognsn,
sgdql]k gdsdqncxmd hl]fhmf)“ I- Ogxr- Bgdl- A 010) 7727�7735
�1/06(-

16- C- Yg]mf ds ]k-) ’Anmc,rdkdbshud sq]mrhdms og]rd hl]fhmf uh] rdmr,
hmf ne sgd hmeq]qdc ognsnsgdql]k deedbs)“ Jhegs Rbh- .ooi- 7) 005
�1/08(-

17- X- A]h) I- Xhm) ]mc I- W- Bgdmf) ’Anmc,rdkdbshud hl]fhmf ax no,
shb]kkx rdmrhmf sgd lhc,hmeq]qdc ognsnsgdql]k deedbs)“ Rbh- .cu- 6)
d]af0448 �1/10(-

18- P- Wh] ds ]k-) ’Lhc,hmeq]qdc ognsnsgdql]k lhbqnrbnox9 oqhmbhokd)
hmrsqtldms]shnm) ]mc ]ookhb]shnmr)“ I- Ogxr- Bgdl- A 015) 7486�
7502 �1/11(-

2/- I- Xhm ds ]k-) ’Uhcdn,q]sd lhc,hmeq]qdc ognsnsgdql]k hl]fhmf ax
rhmfkd,otkrd ognsnsgdql]k cdsdbshnm odq ohwdk)“ Rbh- .cu- 8)
d]cf7703 �1/12(-

20- W- Sdmf ds ]k-) ’Lhc,hmeq]qdc ognsnsgdql]k hl]fhmf9 hmrsqtldms
]mc khed rbhdmbd ]ookhb]shnmr)“ .mSi- Bgdl- 85) 6784�68/5
�1/13(-

21- G- Gd ds ]k-) ’L]oohmf dmyxld ]bshuhsx hm khuhmf rxrsdlr ax qd]k,
shld lhc,hmeq]qdc ognsnsgdql]k hl]fhmf ne mhsqhkd bg]ldkdnmr)“
MSs- Ldsgncr 10) 231�241 �1/13(-

22- P- Wh] ds ]k-) ’Rhmfkd uhqtr ehmfdqoqhmshmf ax vhcdehdkc hmsdqedqn,
ldsqhb cdenbtr,dmg]mbdc lhc,hmeq]qdc ognsnsgdql]k lhbqnrbnox)“
MSs- Bnlltm- 03) 5544 �1/12(-

23- X- A]h ds ]k-) ’Tksq]e]rs bgdlhb]k hl]fhmf ax vhcdehdkc ognsnsgdq,
l]k rdmrhmf ne hmeq]qdc ]arnqoshnm)“ Rbh- .cu- 4) d]]u6016
�1/08(-

24- D- L- O]hu] ]mc E- L- Rbglhcs) ’Tksq]e]rs vhcdehdkc lhc,hmeq]qdc
ognsnsgdql]k gdsdqncxmd hl]fhmf)“ .mSi- Bgdl- 83) 03131�0314/
�1/11(-

25- G- Ynmf ds ]k-) ’A]bjfqntmc,rtooqdrrdc ghfg,sgqntfgots lhc,
hmeq]qdc ognsnsgdql]k lhbqnrbnox uh] otohk dmfhmddqhmf)“ .BR

Ognsnmhbr 7) 2212�2225 �1/10(-
26- L- S]l]lhsrt ds ]k-) ’K]adk,eqdd ahnbgdlhb]k pt]mshs]shud og]rd

hl]fhmf vhsg lhc,hmeq]qdc ognsnsgdql]k deedbs)“ NoshbS 6) 248�
255 �1/1/(-

27- I- Yg]n ds ]k-) ’Anmc,rdkdbshud hmsdmrhsx cheeq]bshnm snlnfq]ogx)“
MSs- Bnlltm- 02) 6656 �1/11(-

28- G- Ynmf ds ]k-) ’Anmc,rdkdbshud etkk,ehdkc noshb]k bngdqdmbd snlnf,
q]ogx)“ Nos- Cvopdrr 20) 301/1�30107 �1/12(-

3/- C- Ih] ds ]k-) ’2C bgdlhb]k hl]fhmf ax ektnqdrbdmbd,cdsdbsdc lhc,
hmeq]qdc ognsnsgdql]k Entqhdq khfgs ehdkc lhbqnrbnox)“ Bgdl-

Ahnldc- ElSehme 0) 15/�156 �1/12(-
30- Q- Rdldmxrgxm ds ]k-) ’Otrghmf cnvm sgd khlhs9 hm uhspn cdsdbshnm

ne ] onkxodoshcd lnmnk]xdq nm ] rhmfkd hmeq]qdc qdrnm]ms m]mn,
]msdmm])“ .BR Ognsnmhbr 5) 1525�1531 �1/08(-

Ih] ds ]k-9 Lds]rtqe]bd,dmg]mbdc hmeq]qdc ognsnsgdql]k lhbqnrbnox snv]qc tksq]rdmrhshud bgdlhb]k ]m]kxrhr
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31- B- Gtbj ds ]k-) ’Ok]rlnmhb dmg]mbdldms ne hmeq]qdc uhaq]shnm]k
rhfm]kr9 m]mnrkhsr udqrtr m]mnqncr)“ .BR Ognsnmhbr 1) 0378�0386
�1/04(-

32- K- Sh]m) I- V]mf) ]mc K- V]kkdq) ’2C cheedqdmsh]k og]rd,bnmsq]rs
lhbqnrbnox vhsg bnlots]shnm]k hkktlhm]shnm trhmf ]m KDC ]qq]x)“
Nos- Jdss- 28) 0215�0218 �1/03(-

33- ;- L]sknbj ]mc K- Sh]m) ’Ghfg,sgqntfgots) unktldsqhb pt]mshs],
shud og]rd hl]fhmf vhsg ltkshokdwdc hmsdmrhsx cheeq]bshnm snlnf,
q]ogx)“ Ahnldc- Nos- Cvopdrr 0�) 5321�5337 �1/08(-

34- I- Kh ds ]k-) ’Ghfg,roddc hm uhspn hmsdmrhsx cheeq]bshnm snlnfq]ogx)“
.cu- Ognsnmhbr 0) /55//3 �1/08(-

35- S- E]u]knqn) I- G- A]gj) ]mc ;- Rg]jntqh) ’Bg]q]bsdqhy]shnm ne
sgd sdlodq]stqd cdodmcdmbd ne sgd sgdqlnqdekdbs]mbd bndeeh,
bhdms enq bnmctbshud sghm ehklr)“ Pdu- Rbh- Emrsptl- 75)
/138/2 �1/04(-

36- E- E- Ekdlhmf ds ]k-) ’Mhsqhkd,bnms]hmhmf og]ql]bdtshb]kr9 deehb],
bhntr qnkdr ne sgd mhsqhkd og]ql]bnognqd)“ I- Ldc- Bgdl- 42)
68/1�6806 �1/0/(-

37- R- G- Aqdvdq ds ]k-) ’Oqnahmf AR; ahmchmf sn bhsq]sd,bn]sdc fnkc
m]mno]qshbkdr ]mc rtqe]bdr)“ JSmelthp 10) 82/2�82/6 �1//4(-

38- O- Qn]bg) C- E]qq]q) ]mc B- B- Odqqx) ’Hmsdqoqds]shnm ne oqnsdhm ]c,
rnqoshnm9 rtqe]bd,hmctbdc bnmenql]shnm]k bg]mfdr)“ I- .l- Bgdl-

Rnb- 016) 7057�7062 �1//4(-
4/- C- G- Sr]h ds ]k-) ’;crnqoshnm ]mc bnmenql]shnm ne rdqtl ]katlhm

oqnsdhm nm fnkc m]mno]qshbkdr hmudrshf]sdc trhmf chldmrhnm]k ld],
rtqdldmsr ]mc hm rhst rodbsqnrbnohb ldsgncr)“ JSmelthp 16)
1353�1366 �1/00(-

40- R- Uhi]x]jtl]q ds ]k-) ’K]rdq,a]rdc lhc,hmeq]qdc rodbsqnrbnox enq
lnmhsnqhmf sdlodq]stqd,hmctbdc cdm]stq]shnm ne anuhmd rdqtl ]k,
atlhm ]mc cd,.rs]ahkhy]shnm deedbsr ne rtf]qr)“ .mSi- Bgdl- 84)
5330�5336 �1/12(-

CXmbgdm IhX qdbdhudc gdq AR cdfqdd hm noshb]k rbhdmbd ]mc dmfhmddqhmf
eqnl Ygdih]mf Tmhudqrhsx* Bghm] &1/1/(- Rgd hr btqqdmskx ] OgC rstcdms
vhsg Oqne- Ih,Whm Bgdmf ]s Anrsnm Tmhudqrhsx* TR@- Gdq qdrd]qbg hmsdqdrsr
enbtr nm noshb]k lhbqnrbnox* k]adk,eqdd rodbsqnrbnox ]mc ok]rlnmhb
lds]rtqe]bdr-

Rsdudm G- GtXmf qdbdhudc ghr AR cdfqdd hm dmfhmddqhmf rbhdmbd eqnl sgd
Tmhudqrhsx ne Snqnmsn* B]m]c] &1/0/(* ghr LR cdfqdd hm dkdbsqhb]k dmfh,
mddqhmf eqnl Rs]menqc Tmhudqrhsx* TR@ &1/01(* ]mc ghr OgC hm dkdbsqhb]k
dmfhmddqhmf eqnl V]rghmfsnm Tmhudqrhsx hm Rs- Knthr* TR@ &1/07(- Gd hr
btqqdmskx ] qdrd]qbg ]rrnbh]sd vhsg Oqne- Edmm]cx Rgudsr ]s Bnqmdkk
Tmhudqrhsx* TR@- Ghr qdrd]qbg hmsdqdrsr enbtr nm lds]rtqe]bdr* hmeq]qdc
rodbsqnrbnox* ]mc lhbqnrbnox-

ChXr Stidfdmnu qdbdhudc ghr AR cdfqdd hm ogxrhbr eqnl M]y]qa]xdu
Tmhudqrhsx* J]y]jgrs]m &1/11(- Gd hr btqqdmskx ] OgC rstcdms vhsg
Oqne- Edmm]cx Rgudsr hm ]ookhdc ]mc dmfhmddqhmf ogxrhbr ]s Bnqmdkk
Tmhudqrhsx- Ghr qdrd]qbg hmsdqdrsr enbtr nm ok]rlnmhb lds]rtqe]bdr
]mc hmeq]qdc rodbsqnrbnox-

CXrgXm Cnmf qdbdhudc ghr AR cdfqdd hm ]ookhdc ogxrhbr eqnl
M]mj]h Tmhudqrhsx &1/03( ]mc ghr OgC hm noshbr eqnl Odjhmf
Tmhudqrhsx &1/08(- Gd hr btqqdmskx ] onrs,cnbsnq]k qdrd]qbgdq hm
Oqne- Ih,Whm Bgdmf�r fqnto ]s Anrsnm Tmhudqrhsx* vgdqd gd cdudknor
]mc cdoknxr k]adk,eqdd noshb]k hl]fhmf sdbgmhptdr enq ahnldchb]k ]o,
okhb]shnmr- Ghr aqn]cdq qdrd]qbg hmsdqdrsr hmbktcd bnlots]shnm]k
lhbqnrbnox* pt]mshs]shud og]rd hl]fhmf* ]mc sgd k]adk,eqdd bg]q]bsdqh,
y]shnm ne khuhmf rxrsdlr-

FdmmXcw Rgudsr hr ] oqnedrrnq ne ]ookhdc ]mc dmfhmddqhmf ogxrhbr ]s
Bnqmdkk Tmhudqrhsx ]mc chqdbsnq ne sgd Bnqmdkk K]anq]snqx enq Ok]rl]
Rstchdr &KOR(- Gd qdbdhudc ghr OgC hm ogxrhbr eqnl LHS hm 0884- Ghr qd,
rd]qbg hmsdqdrsr hmbktcd m]mnognsnmhbr* noshb]k ]mc lhbqnv]ud lds]l],
sdqh]kr ]mc sgdhq ]ookhb]shnmr &hmbktchmf ahn,rdmrhmf* nosndkdbsqnmhb
cduhbdr* ]mc u]bttl dkdbsqnmhbr(* snonknfhb]k bnmbdosr hm ognsnmhbr*
]mc ok]rl] ogxrhbr-

Ih,Thm Agdmf hr sgd Lntrs]j]r Bg]hq Oqnedrrnq ne Ognsnmhbr ]mc
Nosndkdbsqnmhbr* ]eekh]sdc vhsg Cdo]qsldmsr ne Ahnldchb]k Dmfhmddqhmf
]mc Dkdbsqhb]k � Bnlotsdq Dmfhmddqhmf ]s Anrsnm Tmhudqrhsx- Gd qdbdhudc
ghr OgC eqnl sgd Tmhudqrhsx ne Rbhdmbd ]mc Sdbgmnknfx ne Bghm] hm 0887-
Ghr qdrd]qbg hmsdqdrsr hmbktcd noshb]k hl]fhmf* b]mbdq ch]fmnrshbr* mdtqn,
lnctk]shnm* ]mc ognsnsgdq]ox enq hmedbshntr chrd]rdr-

Ih] ds ]k-9 Lds]rtqe]bd,dmg]mbdc hmeq]qdc ognsnsgdql]k lhbqnrbnox snv]qc tksq]rdmrhshud bgdlhb]k ]m]kxrhr
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