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�arsnTbs-IZmx rodbhZk dudmsr: hmbktchmf ronqsr fZldr Zmc
bnmbdqsr: nesdm bZtrd rtqfdr hm cdlZmc Zmc bnmfdrshnm enq
sqZmrhs rxrsdlr3 Sgdqdenqd: hs hr hlonqsZms enq sqZmrhs oqnuhcdqr
sn tmcdqrsZmc sgdhq hloZbs nm chrqtoshnmr: cdkZxr: Zmc eZqd
qdudmtdr3 Phcdqrgho Zesdq kZqfd ronqshmf dudmsr hr chrshmbs eqnl
lZmx nsgdq qhcdqrgho oZssdqmr ctd sn sgd ghfg cdmrhsx ne qhcdqrgho
knbZkhydc sn Z edv mdZqax rsZshnmr3 Sghr oZodq oqnuhcdr sgd
enkknvhmf mnudk ldsgncnknfx enq knmf;sdql okZmmhmf ne kZqfd;
dudms: onrs;fZld qhcdqrgho ax fl( oqdchbshmf sgd snsZk onrs;fZld
qhcdqrgho, 1( bnlahmhmf sgd snsZk oqdchbshnm vhsg ghrsnqhbZk sqdmcr
sn enqdbZrs sgd oZrrdmfdq finv btqud Zs mdZqax rsZshnmr Zesdq
sgd fZld, Zmc 2( drshlZshmf sgd qdpthqdc sqZhm eqdptdmbhdr sn
rdqud sgdrd btrsnldqr vhsg lhmhlZk oZrrdmfdqr kdes adghmc ax
dZbg sqZhm3 �cchshnmZkkx: sghr oZodq oqnonrdr Z rthsd ne cZsZ;
cqhudm sdbgmhptdr sgZs snfdsgdq bqdZsd Z cZsZ;cqhudm ohodkhmd sn
dwoknhs �tsnlZsdc CZqd Ankkdbshnm —�CA( cZsZ enq duZktZshmf:
ZmshbhoZshmf: Zmc lZmZfhmf sgd odqenqlZmbd ne sqZmrhs rxrsdlr3
Sghr oZodq hmbktcdr Z bZrd rstcx vgdqd sgd oqnonrdc ohodkhmd hr
trdc sn fdmdqZsd Zm Zcitrsdc sqZhm rbgdctkd enq sgd onrs;fZld
odqhnc Zmc rhltkZsdc vhsg sgd qZhk qhcdqrgho cZsZ eqnl sgd
IdsqnonkhsZm �skZmsZ PZohc SqZmrhs �tsgnqhsx —I�PS�(3 Sgd
rhltkZshnm qdrtksr ghfgkhfgs gnv sgd oqnonrdc rbgdctkdr aZrdc
nm sgd drshlZsdc qdpthqdc onrs;fZld sqZhm eqdptdmbhdr bntkc
rhfmhzbZmskx hloqnud onrs;fZld bnmfdrshnm Zmc vZhs shld3 Ctq;
sgdqlnqd: sgd qdrtksr rgnv sgZs sgd knmf;sdql onrs;fZld cdlZmc
enqdbZrsr bntkc ad Zm deedbshud snnk enq sZbshbZk okZmmhmf cdbhrhnmr
rtbg Zr sgd mtladq ne ZcchshnmZk sqZhmr Zmc nodqZsnqr sgZs
Zqd mddcdc ctqhmf onrs;fZld odqhncr bnloZqdc sn sgd qdftkZqkx
rbgdctkdc shldsZakdr3

Amcdt Idner-RodbhZk dudmsr: lZbghmd kdZqmhmf: otakhb sqZmr;
onqsZshnm: rlZqs bZqcr: cdlZmc enqdbZrshmf3

H0 HMSQNCTBSHNM

RODBHôK dudmsr: hmbktchmf ronqsr fZldr: bnmbdqsr: Zmc
edrshuZkr: Zqd hlonqsZms enq sqZmrhs oqnuhcdqr, sgdx nesdm

kdZc sn etmcZldmsZkkx cheedqdms qhcdqrgho oZssdqmr Zmc aqhmf
rhfmhzbZms eZqd qdudmtdr0 Hm Zcchshnm: rodbhZk dudmsr lZx ad
sgd hmsqnctbshnm ne bdqsZhm qhcdqr sn Z sqZmrhs rxrsdl0 Gdmbd:
hs hr bqhshbZk sn dmrtqd sgZs sgd rxrsdl hr rlnnsg Zmc dezbhdms:
sgd vZhs shld hr qdZrnmZakd: Zmc sgZs sgd udghbkdr Zqd mns snn
bqnvcdc hm nqcdq sn ZssqZbs ZcchshnmZk qdbtqqhmf qhcdqrgho0
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Sghr oZodq nqhfhmZsdc Zr Z rstcx ne rodbhZk dudmsr enq sgd
LdsqnonkhsZm ôskZmsZ QZohc SqZmrhs ôtsgnqhsx –LôQSô(: sgd
sqZmrhs rxrsdl ne sgd bhsx ne ôskZmsZ hm sgd rsZsd ne FdnqfhZ0
Hm oZqshbtkZq: sgd rstcx Zhlr Zs Zccqdrrhmf svn lZhm naidbshudr
ne LôQSô.

fl( Hr hs onrrhakd sn enqdbZrs rodbhZk dudms qZhk qhcdqrgho aZrdc
nm dwodbsdc ZssdmcZmbd Zmc sgd sxod ne dudms trhmf
ghrsnqhbZk ôtsnlZsdc EZqd Bnkkdbshnm –ôEB( cZsZ,

1( BZm rbgdctkhmf sqZhm eqdptdmbhdr aZrdc nm enqdbZrsdc
qhcdqrgho rhfmhzbZmskx hloqnud oZrrdmfdq vZhs shld Zmc
bnmfdrshnm enkknvhmf sgd dudmsr“

Qhcdqrgho Zesdq kZqfd ronqshmf dudmsr hr chrshmbs eqnl lZmx
nsgdq qhcdqrgho oZssdqmr ctd sn sgd ghfg cdmrhsx ne qhcdqrgho
knbZkhydc sn Z edv mdZqax rsZshnmr0 Onrs/fZld cdlZmc rtqfdr
bZm mdfZshudkx hloZbs vZhs shld Zmc bnmfdrshnm enq ansg dudms
Zmc mnm/dudms qhcdqr0 Hm sgd bZrd ne LôQSô: kZqfd dudmsr: d0f0:
Zs sgd Ldqbdcdr/Admy RsZchtl hm cnvmsnvm ôskZmsZ: bZm kdZc
sn cdlZmc sgZs eZq dwbddcr sgd bZoZbhsx ne sgd trtZk vddjcZx
nq vddjdmc sqZhm rbgdctkdr0 Sgdqdenqd: ZcchshnmZk sqZhmr Zqd
qdpthqdc sn hmbqdZrd sgd rxrsdl eqdptdmbx Zmc bZoZbhsx sn gdko
lhshfZsd rZedsx: bnmfdrshnm: Zmc odqenqlZmbd bnmbdqmr0

Eqnl Z ghfg/kdudk odqrodbshud: sghr oZodq oqnuhcdr Z mnudk
ldsgncnknfx enq sZbshbZk okZmmhmf ne kZqfd/dudms: onrs/fZld
qhcdqrgho bnmrhrshmf ne sgd enkknvhmf rsdor]

fl( NasZhm Zm ZssdmcZmbd oqdchbshnm eqnl rsZchtl shbjds
rZkdr Zmc oqdchbs qhcdqrgho eqnl sgZs ZssdmcZmbd trhmf
rtodquhrdc lZbghmd kdZqmhmf,

1( Bnlahmd sgd snsZk oqdchbshnm vhsg ghrsnqhbZk sqdmcr sn
enqdbZrs sgd oZrrdmfdq finv btqud Zs mdZqax rsZshnmr Zesdq
sgd fZld,

2( AZrdc nm sgd enqdbZrsdc ZqqhuZkr: drshlZsd qdpthqdc sqZhm
eqdptdmbhdr sn rdqud sgd cdlZmc vhsg lhmhlZk oZrrdm/
fdqr kdes adghmc ax dZbg sqZhm0

Sghr oZodq hmbktcdr Z bZrd rstcx vgdqd sgd oqnonrdc ldsgnc/
nknfx hr trdc sn drshlZsd qdpthqdc onrs/fZld sqZhm eqdptdmbhdr
enq sgd onrs/fZld odqhnc0 Sgd oqnonrdc rbgdctkd hr rhl/
tkZsdc vhsg sgd qZhk qhcdqrgho cZsZ eqnl sgd LdsqnonkhsZm
ôskZmsZ QZohc SqZmrhs ôtsgnqhsx –LôQSô(0 Sgd rhltkZshnm
qdrtksr ghfgkhfgs gnv sgd trhmf sgd drshlZsdc qdpthqdc sqZhm
eqdptdmbhdr enq sZbshbZk okZmmhmf bntkc rhfmhzbZmskx hloqnud
onrs/fZld bnmfdrshnm Zmc vZhs shld0 Sn ntq jmnvkdcfd: sgdqd
Zqd mn bnloZqZakd ldsgncr enq ghfgkx ZbbtqZsd enqdbZrsr ne
sgd onrs/fZld qhcdqrgho btqudr0

Sghr oZodq ZcchshnmZkkx lZjdr sgd enkknvhmf sdbgmhbZk Zmc
ZmZkxshbZk bnmsqhatshnmr enq kdudqZfhmf ôtsnlZsdc EZqd Bnk/
kdbshnm –ôEB( cZsZ]

fl( Sghr oZodq oqnonrdr Z sdbgmhptd sgZs trdr tmrtodq/
uhrdc lZbghmd kdZqmhmf lncdkr sn bktrsdq oZrrdmfdqr Zmc
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1 HDDD SQôMRôBSHNMR NM HMSDKKHFDMS SQôMRONQSôSHNM RXRSDLR

ZmZkxyd vghbg sqZhmr sgdx sZjd: sgdhq vZhshmf shld: Zmc
sgd cdoZqstqd shld ne sqZhmr vhsgnts ZbbtqZsd sqZhm rbgdc/
tkd nq sqZhm sqZbjhmf cZsZ0

1( Sghr oZodq oqdrdmsr rhlokd rtodquhrdc kdZqmhmf lncdkr
sn oqdchbs sgd snsZk qhcdqrgho enq uZqhntr sxodr ne qdbtq/
qhmf rodbhZk dudmsr sgZs bZm ad trdc Zknmf vhsg ghrsnqhbZk
sqdmcr sn enqdbZrs oZrrdmfdq finvr Zs mdZqax rsZshnmr Zesdq
sgd fZld Zkknvhmf enq knmfdq/sdql okZmmhmf Zr noonrdc
sn qdZk/shld chrqtoshnm okZmmhmf0

2( Sghr oZodq cdlnmrsqZsdr Z cZsZ/cqhudm: dmc/sn/dmc rod/
bhZk dudms oqdoZqZshnm ohodkhmd enq sqZmrhs Zfdmbhdr vhsg
Zkk bnlonmdmsr eqnl qhcdqrgho oqdchbshnm sn rbgdctkd
Zcitrsldms0

Sgd qdrs ne sgd oZodq hr nqfZmhydc Zr enkknvr0 Rdbshnm HH
qduhdvr oqhnq vnqj nm rhlhkZq snohbr0 Rdbshnm HHH oqdrdmsr sgd
bZrd rstcx: ZmZkxrhr ne sgd aZrdkhmd qhcdqrgho: Zmc sgd ldZm
oZrrdmfdq finv enq dmsqhdr Zmc dwhsr Zs qZhk rsZshnmr nm vddjcZxr
Zmc vddjdmcr0 Hs Zkrn ZmZkxydr sgd rodbhZk dudms qhcdqrgho Zmc
drshlZsdr gnv lZmx qhcdqr trd sgd qZhk sn sqZudk sn Zmc eqnl sgd
dudmsr Zmc vgdqd sgdx bnld eqnl0 Rdbshnm HU zqrs hmsqnctbdr
sgd tmrtodquhrdc kdZqmhmf sn bktrsdq qhcdqr ax sZo/nts shldr sn
drshlZsd sqZhm cdoZqstqdr shldr Zmc oqnonqshnm ne oZrrdmfdqr
kdes adghmc0 Hs sgdm oqdrdmsr rtodquhrdc kdZqmhmf lncdkr sn
oqdchbs sgd qhcdqrgho enq uZqhntr sxodr ne qdbtqqhmf rodbhZk
dudmsr: Zm Zkfnqhsgl enq drshlZshmf sgd qdpthqdc sqZhm eqdptdm/
bhdr aZrdc nm enqdbZrsdc cdlZmc: Zmc rhltkZshnm sdbgmhptdr
trdc sn uZkhcZsd sgd ldsgncnknfx0 Rdbshnm U oqdrdmsr sgd
uZkhcZshnm qdrtksr ne sgd bktrsdqhmf ldsgnc Zmc sgd duZktZshnm
ne sgd oqnonrdc rbgdctkdr bqdZsdc aZrdc nm sgd drshlZsdr ne
qdpthqdc sqZhm eqdptdmbx trhmf rhltkZshnmr0 Sgd rhltkZshnm
qdrtksr cdlnmrsqZsd sgd onsdmshZk admdzsr ne sgd oqnonrdc
ldsgncnknfx nm onrs/fZld bnmfdrshnm Zmc vZhs shld0

HH0 KHSDQôSTQD QDUHDV

Sgd enbtr ne sghr oZodq hr nm oqnuhchmf sqZmrhs nodqZsnqr
vhsg uZktZakd hmrhfgsr enq sZbshbZk okZmmhmf cdbhrhnmr rtqqntmc/
hmf rodbhZk dudms qhcdqrgho: drodbhZkkx enq onrs/fZld cdlZmc
rtqfdr enq kZqfd dudmsr0 RodbhZk dudmsr bZm kdZc sn Z ghfg
cdmrhsx ne qhcdqrgho kZsd Zs mhfgs nq nm vddjdmcr vgdm Z sqZmrhs
Zfdmbx lhfgs mnqlZkkx ad qtmmhmf Z kdrr eqdptdms rbgdctkd0
Sn oqdoZqd enq sghr: okZmmdqr nesdm mddc sn rbgdctkd ZcchshnmZk
rghesr enq nodqZsnqr sn gZmckd sgdrd hmfitwdr ne cdlZmc0 Sgd
khsdqZstqd hr rsqtbstqdc Zr enkknvr. Rdbshnm HH/ô oqdrdmsr oqhnq
vnqj Zqntmc ZmZkxyhmf ôEB cZsZ sn bgZqZbsdqhyd qhcdqrgho enq
ansg dudms cZxr Zmc mnm/dudms cZxr0 Rdbshnm HH/A Zccqdrrdr
nsgdq oZodqr sgZs enbtr nm oqdchbshnm ne rodbhZk dudms qhcdqrgho0
EhmZkkx: Rdbshnm HH/B oqdrdmsr vnqjr sgZs enbtr nm bqdZshmf Zmc
Zcitrshmf sqZhm shldsZakdr0

�9 �mWjxrhr Uhsg �EB CWsW
ôtsnlZsdc EZqd Bnkkdbshnm –ôEB( sdbgmnknfhdr gZud

dmZakdc lnqd rnoghrshbZsdc ZmZkxrhr ne sqZmrhs qhcdqrgho0 Sghr
rdbshnm enbtrdr nm qdkZsdc vnqj sgZs dwoknhsr ôEB cZsZ enq
duZktZshmf: ZmshbhoZshmf: Zmc lZmZfhmf sgd odqenqlZmbd ne
sqZmrhs rxrsdlr0

RsZshnm/kdudk ZmZkxrhr ne ôEB cZsZ gZr oqnuhcdc jmnvkdcfd
nm qhcdqrgho adgZuhnq Zmc oZrrdmfdq finv Zr Z qdrtks ne

uZqhntr bgZqZbsdqhrshbr ne sgd rsZshnm Zmc rtqqntmchmf ZqdZ0
Dk LZgqrh ds Zk0 )fl[ trd ôEB cZsZ sn dwsqZbs lnahkhsx oZssdqmr
enq cheedqdms sxodr ne oZrrdmfdqr Zmc rsZshnmr: bktrsdqhmf rsZ/
shnmr aZrdc nm sgdhq Zbshuhsx btqudr0 LnqZch Zmc SqáoZmhdq )1[
trd rlZqs bZqc cZsZ sn hcdmshex rsZakd sdlonqZk gZahsr ne qZhk
qhcdqr Zbqnrr sgd vddj0 FgZdlh ds Zk0 )2[ Zkrn trd Z bktrsdqhmf
ZooqnZbg sn ZmZkxyd rlZqs bZqc cZsZ sdlonqZkkx0 Rgdm ds Zk0 )3[
trd bktrsdqhmf ldsgncr sn rstcx sgd shld/uZqxhmf oZssdqm ne
oZrrdmfdq finv Zs RgZmfgZh qZhk rsZshnmr0 Sgdx zmc sgZs sgd
oZssdqm ne oZrrdmfdq finv hr bnmrhrsdms ctqhmf sgd vnqj vddj:
Zr vdkk Zr vddjdmcr0 Kh ds Zk0 )4[ trd rlZqs bZqc rsZshnm dmsqx
cZsZ Zmc sgd cZx=r sqZhm rbgdctkd Zs Z rsZshnm hm RgZmfgZh
sn bktrsdq oZrrdmfdqr Zmc cdsdqlhmd oZrrdmfdq qntsd bgnhbd
oqnaZahkhsx0

RhfmhzbZms vnqj gZr addm cnmd enq drshlZshmf sgd oZrrdm/
fdqr kdes adghmc ax ghfg/eqdptdmbx sqZhmr nodqZshmf Zs bZoZbhsx
trhmf ôEB sqZmrZbshnm cZsZ Zmc ôtsnlZsdc Udghbkd KnbZshnm
–ôUK( cZsZ0 Ygt ds Zk0 )5[ drshlZsd sgd oqnaZahkhsx chrsqhatshnm
ne sgd mtladq ne kdes/adghmc oZrrdmfdqr trhmf dmsqx/dwhs ôEB
cZsZ Zmc sqZhm/sqZbjhmf ôUK cZsZ0 Lhkkdq ds Zk0 )6[ drshlZsd
sgd kdudk ne bqnvchmf Zs sqZhm rsZshnmr hm qdZk/shld trhmf ôEB
cZsZ Zmc sqZhm cdoZqstqd shldr0 Vgdm ghrsnqhbZk nq qdZk/shld
ôUK cZsZ hr tmZuZhkZakd: sgd sqZhm cdoZqstqd shldr bZm nesdm
ad drshlZsdc vhsg sgd rbgdctkdc shldr0 Gnvdudq: enq rodbhZk
dudmsr: ZcchshnmZk sqZhmr Zqd rnldshldr Zccdc nee/rbgdctkd0
Gdmbd sgdqd hr Z mddc sn drshlZsd sgd ZqqhuZk Zmc cdoZqstqdr
ne sgd sqZhmr enq cnvmrsqdZl ZmZkxrhr ne vZhs shldr Zmc sqZhm
knZcr0

Sghr cduhZshnm eqnl sgd rbgdctkd ctd sn sgd uZqhZahkhsx ne
rodbhZk dudmsr lZjdr sgdrd drshlZshnmr mdbdrrZqx hm lZmx
bZrdr0 SZm ds Zk0 )7[ oqnonrd Z sdbgmhptd sn cdqhud sqZhm ZqqhuZk
shldr sgntfg bktrsdqhmf ne oZrrdmfdqr ax sZo/nts shld Zs dZbg
rsZshnm sgdm lZsbghmf sgdrd bktrsdqr hmsn sqZhmr0 Gnmf ds Zk0 )8[
enbtrdc nm cdsdqlhmhmf sgd bnmmdbshnmr ne oZrrdmfdqr ax
drshlZshmf sgd anZqchmf Zmc Zkhfgshmf shld vhmcnvr aZrdc
nm chrsqhatshnmr ne okZsenql sn fZsd shldr Zmc sgd rbgdctkdr0
Eqnl gdqd: sgdx vdqd Zakd sn qdkhZakx drshlZsd sgd bnmmdbshnmr
ne oZrrdmfdqr0 Sgdx mnsdc sgd sgZs hs vZr Z mnm/sqhuhZk sZrj
sn cdqhud sgd shld hmsdquZkr rnkdkx ax oknsshmf sgd sZo/hm Zmc
sZo/nts shldr0

Gnvdudq: sghr oZodq Zookhdr Zm tmrtodquhrdc kdZqmhmf sdbg/
mhptd sgZs qdpthqdr khsskd stmhmf sn qdkhZakx bktrsdq oZrrdmfdqr
aZrdc nm sgdhq sqZhm: Zesdq zqrs Zookxhmf Z shld/Zcitrsldms sn
Zbbntms enq uZqxhmf cdrshmZshnmr0 Hsr deedbshudmdrr hr cdlnm/
rsqZsdc ctqhmf odZj odqhncr rtbg Zr onrs/fZld cdlZmc rtqfdr0
RhltkZshnm hr trdc sn uZkhcZsd sghr ldsgnc Zmc sn drshlZsd
ldsqhbr rtbg Zr oZrrdmfdq knZc Zmc vZhs shld0 Sghr ldsgnc
bZm Zkrn ad fdmdqZkhydc sn nsgdq dmsqx/dwhs rxrsdlr0 Hm Zcchshnm
sn adhmf gdkoetk vgdm qZhkr Zqd qtmmhmf vhsgnts Zm ZbbtqZsd
rbgdctkd: sgd ldsgnc bZm Zkrn ad trdc sn ldZrtqd nm/shld
odqenqlZmbd Zmc cduhZshnmr eqnl sgd otakhrgdc rbgdctkdr0

A9 Phcdprgho EnpdbWrshmf enp RodbhWj Dudmsr

UZqhntr cZsZ rntqbdr gZud Zkrn addm trdc sn rstcx
rodbhZk/dudms qhcdqrgho hmbktchmf rtqudx: ôEB: Zmc vda
cZsZ )fl9[: )flfl[0 ôcchshnmZkkx: OdqdhqZ ds Zk0 )fl1[ trd ZudqZfd
cZhkx oZrrdmfdqr finvr sn cdsdbs nudqbqnvchmf gnsronsr Zmc
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bZkbtkZsd Zm drshlZshnm ne dudms qhcdqrgho0 RodbhZk dudmsr Zqd
Zm hmsdqdrshmf bgZkkdmfd enq sqZmrhs oqnuhcdqr adbZtrd sgdhq shld
Zmc okZbd hr jmnvm ZgdZc ne shld: ats sgdqd sdmcr sn ad lnqd
tmbdqsZhmsx bnloZqdc sn bnlltshmf qhcdqrgho0

Rgnqs/sdql oqdchbshnm gZr Zkrn addm sgd enbtr ne nsgdq
qhcdqrgho lncdkr hm )fl2[ Zmc )fl3[: vghbg bnmsqZrsr sn sgd knmfdq
shld gnqhynm bnmrhcdqdc hm sghr oZodq0 MntqrZkdgh ds Zk0 )fl4[
cdudkno Z fdmdqZk ldsgncnknfx enq rgnqs/sdql qhcdqrgho oqdchb/
shnm vhsghm fl4 lhmtsdr enq okZmmdc rodbhZk dudmsr khjd rnbbdq
fZldr hm Knmcnm0 Kh ds Zk0 )fl5[ oqdchbs qhcdqr Zs Z rsZshnm
gZke Zm gntq hm sgd etstqd trhmf Z nmd/rsdo/ZgdZc ltkshrbZkd
qZchZk aZrhr etmbshnm mdsvnqj lncdk enq sgqdd kZqfd Adhihmf qZhk
rsZshnmr0

Mh ds Zk0 )fl6[ oqdchbs qhcdqrgho eqnl sgd mtladq ne svddsr enq
Ldsr fZldr Zmc TR Nodm sdmmhr lZsbgdr trhmf khmdZq qdfqdr/
rhnm Zmc drsZakhrgdc Z bnqqdkZshnm adsvddm svddsr qdkZsdc sn Zm
dudms Zmc dudms qhcdqrgho finv0 Jhmf )fl7[ oqdchbsr MAô fZld
ZssdmcZmbd trhmf qZmcnl enqdrs lncdkr0 JZqmadqfdq ds Zk0 )fl8[
ZmZkxyd vddjkx rxrsdl ZudqZfdr ne sgd Ltmhbg otakhb sqZmrhs
rxrsdl: trhmf ôEB cZsZ sn athkc Z fqZchdms/annrsdc qZmcnl
enqdrs oqdchbshnm rxrsdl vhsg 29/lhmtsd qdrnktshnm enq qhcdq/
rgho adsvddm khmjdc rsZshnmr trhmf hmenqlZshnm Zants sxod ne
cZx –gnkhcZx: vddjdmc: dsb0( Zmc dwhrsdmbd ne Z edv sxodr ne
dudmsr0

Qncqhftdr ds Zk0 )19[ enbtr nm sgd ZqqhuZk btqud ne qhcdqr:
fqntodc hmsn 29 lhmtsd ahmr: enq rsZshnmr mdZqax sn rodbhZk
dudmsr trhmf Z AZxdrhZm Zcchshud lncdk Zmc RhmfZonqd rlZqs
bZqc cZsZ Zmc 29 lhmtsd ahmr0 Sgd AZxdrhZm lncdkr Zkknv enq
cdbnlonrhmf sgd Zbshuhsx hmsn ohdbdr bnmsqhatsdc eqnl gZahstZk
Zbshuhsx Zmc dZbg dudms0

Hm bnmsqZrs: sghr oZodq enbtrdr nm oqdchbshmf mnm/gZahstZk
cdlZmc rtqfdr: rodbhzbZkkx sgnrd ctqhmf onrs/fZld odqhncr0
Rdbshnm HHH ghfgkhfgsr gnv sgdrd bnmfdrshnm odZjr bZm nudq/
vgdkl sgd bZoZbhsx ne sgd rsZmcZqc rbgdctkd enq LôQSô0 Sghr
ldsgnc enbtrdr nm gZuhmf Zm ZbbtqZsd oqdchbshnm Zs sgd snsZk
qhcdqrgho mtladq Zmc kdudqZfdr bnmrhrsdmbx hm sgd oZrrdmfdq
finv btqudr Zesdq rhlhkZq dudmsr sn bqdZsd Z ghfgkx ZbbtqZsd
–flfl/fl1’ LôOD( Zmc ghfg qdrnktshnm –4(/lhmtsd hmsdquZkr(
cdlZmc enqdbZrs0 Sgd qdrtksr ne sghr oZodq rgnv gnv sqZmrhs
okZmmdqr lZx ad Zakd sn trd sgd cdlZmc enqdbZrsr eqnl sgdrd
oqnonrdc ldsgncr sn lhshfZsd bnmfdrshnm Zmc chrqtoshnmr eqnl
cdlZmc rtqfdr sgZs dwbddcdc sgd bZoZbhsx ne sgd mnqlZk
vddjcZx nq vddjdmc rbgdctkdr0

B9 SpWhm Rbgdctjhmf

SqZchshnmZkkx: otakhb sqZmrhs rbgdctkdr Zqd nodqZsdc nm
shldsZakdr vhsg qdkZshudkx bnmrhrsdms gdZcvZxr Zs dZbg rsZ/
shnm )1fl[: )11[0 YhlldqlZmm Zmc Khmcmdq )12[ trd Z
LHKO/aZrdc ZooqnZbg enq qZhk rbgdctkd noshlhyZshnm enq qZhk/
qnZcr vhsg qdodZshmf zwdc/odqhnc rbgdctkdr0 VZmf ds Zk0 )13[
trd Z fdmdshb Zkfnqhsgl aZrdc noshlhyZshnm ZooqnZbg sgqntfg
GZcnno sn bnld to vhsg Zm noshlhydc qZhk rbgdctkd enq Z rsZ/
shnm hm Adhihmf0 Ftn ds Zk0 )14[ lncdk sgd hmots oZrrdmfdq finv
Zmc sgdm trdr Zm ZcZoshud kZqfd mdhfganqgnnc rdZqbg Zkfnqhsgl
sn fdmdqZsd Zm noshlhydc qZhk shldsZakd0 Bdcdq ds Zk0 )15[
cdsdqlhmd shldsZakdr enq atrdr vhsg cheedqdms bZoZbhsx rhydr
trhmf Z rhltkZshnm/aZrdc Zmc noshlhyZshnm/aZrdc ZooqnZbg

vhsg oqdchbsdc qhcdqrgho finvr sn lhmhlhyd bnmfdrshnm Zmc vZhs
shldr0 Kh ds Zk0 )16[ noshlhyd cdlZmc/nqhdmsdc rbgdctkdr vhsg
rgnqs stqmhmf Zmc gdsdqnfdmdntr gdZcvZxr0

Hm sgd bZrd ne chrqtoshnmr nq rodbhZk dudmsr: sqZchshnmZk
shldsZakdr Zqd trtZkkx mns Zr deedbshud0 Kh ds Zk0 )17[ Zkknv
enq mnm/bxbkhb shldsZakdr: vghbg Zkknv gdZcvZxr sn uZqx
hm ZbbnqcZmbd vhsg cdlZmc oZssdqmr rtbg Zr rodbhZk dudmsr0
Mht ds Zk0 )18[ gZud ansg nmkhmd Zmc nefihmd rbgdctkhmf lnc/
dkr sgZs bZm qdronmc sn uZqhZshnm ne sdlonqZk Zmc roZshZk
cdlZmc chrsqhatshnmr: dwoknqhmf ansg ateedq shld Zrrhfmldms
Zmc sqZhm rjho/rsno oZssdqmr0 Rgnqs/stqmhmf: rjho/rsno oZssdqmr:
Zmc ateedq shld Zqd Zkrn sdbgmhptdr sgZs bZm ad trdc trdc sn
hloqnud rdquhbd ptZkhsx enq rodbhZk dudmsr0 Rbgdsshmh ds Zk0 )29[
oqdrdms Z LHKO Zmc gdtqhrshb enq rbgdctkhmf ne Z ldsqn
khmd rdquhmf Z rodbhZk dudms Zmc bnmbktcd sgZs lhmhlhyhmf
oZrrdmfdq vZhs/shld xhdkcr Z fnnc bnloqnlhrd adsvddm sgdhq
entq oqdrdmsdc naidbshudr0

ôcchshnmZk eZbsnqr rtbg Zr sqZhm qtmmhmf ZqdZ: stqmZqntmc
shldr: Zmc nodqZshmf bnrsr Zqd trdc hm nsgdq rstchdr sn
cdsdqlhmd noshlZk sqZhm rbgdctkdr0 Hm cdsdqlhmhmf hcdZk sqZhm
rbgdctkdr: YgZn ds Zk0 )2fl[ bnmrhcdq sqZhm stqmZqntmc shld Zmc
sqZhm bntokhmf bnmrsqZhmsr vghkd rbgdctkhmf hm rtbg Z vZx sgZs
lhmhlhydr nodqZshmf bnrs0 Vnmf ds Zk0 )21[ lhmhlhyd oZrrdmfdq
vZhs shldr vgdm rbgdctkhmf sqZhmr aZrdc nm lZmhotkZshnm
ne lZmx eZbsnqr: hmbktchmf gdZcvZxr Zmc sqZhm stqmZqntmc
shldr0 Ph ds Zk0 )22[ lhmhlhyd snsZk qtmmhmf chrsZmbd ne
tmnbbtohdc rdZsr Zmc sgd snsZk mtladq ne rsnor enq Zkk hmunkudc
sqZhmr uhZ rjho/rsno sdbgmhptdr sgZs bnmrhcdq sqZhm qtmmhmf
ZqdZ: stqmZqntmc shldr: Zmc nodqZshmf bnrs0 VZmf ds Zk0 )23[
bnmrhcdq uZqhntr rsno okZmr vgdm bnmrsqtbshmf qZhk rbgdctkdr
sgZs dloknx fidwhakd oqhbhmf sn lZwhlhyd qZhk rxrsdl qdudmtd0

Hm bnmsqZrs: sghr oZodq enbtrdr nm Z sZbshbZk okZmmhmf odq/
rodbshud0 Sgd rhltkZshnm qdrtksr rgnvbZrd sgd admdzsr ne
tshkhyhmf sgd ldsgncr enqdbZrshmf Zmc drshlZshmf sgd qdpthqdc
sqZhm eqdptdmbhdr sn rdqud qhcdqr vhsg lhmhlZk oZrrdmfdqr kdes
adghmc vgdm okZmmhmf Z sqZhm rbgdctkd enq onrs/fZld odqhncr0
Ctqhmf sgdrd odqhncr: cdlZmc nesdm eZq dwbddcr sgd rtookx
fdmdqZsdc ax sgd mnqlZk shldsZakd0 Sn Zccqdrr sghr hmbqdZrdc
cdlZmc ctqhmf Z odqhnc ne qdctbdc rbgdctkd bZoZbhsx: sqZmrhs
Zfdmbhdr nesdm Zcc ZcchshnmZk sqZhmr sn sgd mnqlZk shldsZakd sn
gdko rdqud sgdrd rgnqs odqhncr vhsg ghfg cdlZmc eqnl rodbhZk/
dudms qhcdqr0 KZqfd rodbhZk dudmsr nesdm nbbtq Zs mhfgs nq nm
vddjdmcr vgdm sqZhm rbgdctkd hr mns sxohbZkkx qtmmhmf Zs odZj/
kdudk bZoZbhsx0 Sn ntq jmnvkdcfd: sgdqd Zqd mn bnloZqZakd
ldsgncr sgZs enbtr nm sghr bnlahmZshnm ne enqdbZrshmf Zmc
rbgdctkhmf ldsgncr sn lnqd deedbshudkx Zccqdrr sgd cdlZmc
ne onrs/fZld qhcdqrgho0

HHH0 QHCDQRGHO ôMôKXRHR

Ehftqd fl7 cdohbsr sgd entq LôQSô qZhk khmdr )24[0 Sgd Qdc
Zmc Fnkc khmdr qtm Mnqsg/Rntsg Zmc sgd Aktd Zmc Fqddm khmdr
qtm DZrs/Vdrs: vhsg sgd svn chqdbshnmr hmsdqrdbshmf Zs Ehud
Onhmsr0 Sgd sgqdd dudms knbZshnmr bnmrhcdqdc hm sghr oZodq Zqd
mnhsdlrdo

fl( Sgd Ldqbdcdr/Admy RsZchtl,
1( Sgd RsZsd EZql ôqdmZ,
2( Sgd FdnqfhZ Vnqkc Bnmfqdrr Bdmsdq0
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SôAKD H
DUDMS CôSô DWôLOKD

SôAKD HH
SGD DUDMS CôSô NUDQUHDV

Sgdrd sgqdd jdx udmtdr knbZsdc hm cnvmsnvm ôskZmsZ nm sgd
Aktd Zmc Fqddm khmdr Zqd ghfgkhfgsdc hm sgd kdes bdmsdq ne sgd
lZo0 Sgd svn bknrdrs rsnor Zqd Cnld?FVBB Zmc Uhmd Bhsx0
Trdqr bnlhmf eqnl sgd Mnqsg nq Rntsg bZm trd sgd Qdc nq
Fnkc khmd Zmc sqZmredq Zs Ehud Onhmsr sn fds nm sgd Aktd nq
Fqddm khmd0 Sgdrd knbZshnmr Zqd hlonqsZms enq sgd rtardptdms
ZmZkxrdr0

�9 Dudms CWsW
Sgd dudms cZsZ oqnuhcdc ax LôQSô hr Z khrs ne lZmx otakhb

dudmsr hm sgd ôskZmsZ ZqdZ ctqhmf 19fl7 Zmc 19fl8 bnmsZhmhmf
sxodr ne dudmsr: knbZshnmr: cZsd: shld: Zmc drshlZsdc ZssdmcZmbd0
ôm dwZlokd ne dudms dmsqhdr hr oqdrdmsdc hm SZakd H0

Sgd sgqdd lnrs onotkZq udmtdr enq kZqfd dudmsr hm ôskZmsZ
Zqd sgd FdnqfhZ Vnqkc Bnmfqdrr Bdmsdq: sgd Ldqbdcdr Admy
RsZchtl –LAR(: Zmc sgd RsZsd EZql ôqdmZ: vghbg vdqd
ldmshnmdc dZqkhdq Zr sgd enbtr ne sghr oZodq0 Hm 19fl7 Zmc 19fl8:
sgdqd vdqd fl229 rodbhZk dudmsr vhsg Zm drshlZsdc ZssdmcZmbd
fqdZsdq sgZm 499 odnokd hm ôskZmsZ0 695 ne sgdrd fl229 rodbhZk
dudmsr vdqd gdkc hm sgd FdnqfhZ Vnqkc Bnmfqdrr Bdmsdq: sgd
Ldqbdcdr Admy RsZchtl –LAR(: nq sgd RsZsd EZql ôqdmZ0
Sgd sgqdd knbZshnmr Zqd fdnfqZoghbZkkx bknrd sn dZbg nsgdq,
lnqdnudq: sgd bknrdrs svn qZhk rsZshnmr Zqd sgd Cnld?FVBB
Zmc Uhmd Bhsx rsZshnmr0

Sghr oZodq enbtrdr nm dudmsr vhsg sgd kZqfdrs hloZbs Zmc
nbbtq eqdptdmskx: hm oZqshbtkZq: sgd 199 ronqshmf dudmsr –AZrjds/
aZkk: Rnbbdq: Zmc EnnsaZkk fZldr(0 ôkk aZrjdsaZkk fZldr vdqd
gdkc hm sgd RsZsd EZql ôqdmZ: vghkd sgd rnbbdq Zmc ennsaZkk
fZldr vdqd gdkc hm sgd LAR0 ôoZqs eqnl sgd ronqshmf dudmsr:
sgdqd vdqd 63 bnmedqdmbdr: 42 bnmudmshnmr: Zmc fl91 dwonr ]
rgnvr Zs sgd sZqfds knbZshnmr0 Gnvdudq: sgd bnmedqdmbd bdmsdq
dudmsr sdmcr sn gZud khsskd hloZbs nm bnmfdrshnm Zr sgd qhcdqrgho
hr rlZkkdq Zmc lnqd cheetrd: lZjhmf sgdl kdrr hmsdqdrshmf enq
ZmZkxrhr0 Sgd dudms cZsZ hr rtllZqhydc hm SZakd HH0

A9 �tsnlWsdc EWpd Bnjjdbshnm CWsW
Sn dmsdq nq dwhs sgd LôQSô qZhk rxrsdl: btrsnldqr Zqd

qdpthqdc sn trd Z shbjds nq Z qdknZcZakd bZqc –sgd ”Aqddyd

BZqc;( Zs sgd fZsdr ne hmchuhctZk rsZshnmr0 LôQSô oqn/
uhcdc Zmnmxlhydc sqZmrZbshnm/kdudk cZsZ rgnvhmf sZo/hm Zmc
sZo/nts shldr Zmc knbZshnmr enq sgd qZhk mdsvnqj eqnl 19fl5 sn
lhc/19190

Sqho bgZhmhmf hr odqenqldc sn stqm sgdrd hmchuhctZk sqZmrZb/
shnmr hmsn Nqhfhm/CdrshmZshnm –NC( oZhqr0 SZo/hmr Zmc sZo/ntsr:
vgdm bgZhmdc: Zqd rtezbhdms sn cdsdqlhmd vgdqd Z qhcdq dmsdqr
Zmc dwhsr sgd qZhk mdsvnqj0 Enq sgd lnrs oZqs: dmsqhdr Zqd
lZsbgdc sn sgd enkknvhmf dwhs Zmc bqdZsd Zm NC oZhq0 Hm rnld
bZrdr: sgd bgZhmdc sqho hr Zm dmsqx Zmc dwhs Zs sgd rZld rsZshnm
aZbj sn aZbj0 Enq dwZlokd: vgdm Zm dwhs sZo nbbtqr: ats sgdqd hr
Z lhrrhmf dmsqx sZo: sgdm sgd rxrsdl qdbnqcr Z ”enqbdc dmsqx;
sqZmrZbshnm Zmc Zm dwhs sqZmrZbshnm Zs sgd dwhs rsZshnm Zs sgd
rZld shld0 RhlhkZqkx: he rnldnmd sqhdr sn qd/dmsdq Z rsZshnm: ats
sgdqd hr Z lhrrhmf dwhs sqZmrZbshnm nq Zm dwsdmcdc Zlntms ne
odqhnc gZr dkZordc –2/3 gntqr(: sgd rxrsdl vhkk Zcc Z ”enqbdc
dwhs; sqZmrZbshnm Zs sgd lnrs qdbdms sZo/hm knbZshnm0 Rhmbd sgd
lZinqhsx ne sqZmrZbshnmr enkknv sgd dwodbsdc oZssdqm –oZhqr ne
chrshmbs knbZshnmr(: sgd ZmZkxrhr enbtrdr nm sgdrd sqZmrZbshnmr0

Sghr rdbshnm zqrs ZmZkxydr qhcdqrgho nm mnm/dudms cZxr:
Zr ZudqZfd cZx oZssdqmr gdko hcdmshex sgd deedbsr ne rodbhZk
dudmsr nm sgd rxrsdl0 Sgd ZmZkxrhr bnmrhcdqr aZrdkhmd cZxr
Zmc knnjr Zs sgd ldZm oZrrdmfdq finv hm Zmc nts ne Z rsZshnm
hm fl4/lhmtsd rdfldmsr nudq sgd bntqrd ne Z cZx0 Sgdrd finvr
Zqd sgdm trdc sn bZkbtkZsd sgd qhcdqrgho sgZs bZm ad Zssqhatsdc
sn rodbhZk dudmsr0 Sgd ZmZkxrhr Zkrn Zrrdrrdr sgd bnmrhrsdmbx
ne rodbhZk/dudms qhcdqrgho0

B9 LdWm OWrrdmfdp Ejnvr
Sn bqdZsd ldZm oZrrdmfdq finv fqZogr enq aZrdkhmd cZxr:

sgd cZhkx ZudqZfd oZrrdmfdq finv enq dZbg rsZshnm hr bZkbtkZsdc
eqnl sgd sqZmrZbshnm cZsZ Zmc oZqshshnmdc nm sgd aZrhr ne –h(
vddjcZx udqrtr vddjdmc: Zmc –hh( dmsqx udqrtr dwhs0

Sghr oZqshshnmdc cZsZ hr trdc sn bqdZsd entq aZrdkhmd ldZm
oZrrdmfdq finvr enq dZbg rsZshnm. vddjcZx dmsqx: vddjcZx dwhs:
vddjdmc dmsqx: Zmc vddjdmc dwhs0

Rhmbd sgd qZhk hr bknrdc adsvddm fl.29Zl Zmc 3.29Zl: sgd cZx
hr cdzmdc Zr sgd 13/gntq odqhnc rsZqshmf Zs 2ôL Zmc zmhrghmf
2ôL sn bZostqd oZrrdmfdqr qdstqmhmf Zesdq lhcmhfgs0 DZbg cZx
hr etqsgdq oZqshshnmdc hmsn fl4 lhmtsd hmsdquZkr Zmc sgd mtladq
ne oZrrdmfdqr Zqd bntmsdc enq dZbg hmsdquZk enq dZbg ne sgd entq
sxodr ne sqZmrZbshnmr0 Sgdrd finvr Zqd bnmrhrsdms vhsghm dZbg
sxod0

Ehftqd fl rgnvr gnv sgd ldZm oZrrdmfdq finvr Zqd udqx rhl/
hkZq Zmc bnmrhrsdms lnmsg/sn/lnmsg0 Sghr jhmc ne bnmrhrsdmbx
hr fnnc enq etstqd lncdkhmf Zmc okZmmhmf0 Hm sgd Zoodmchw:
Ehftqdr fl8Z-fl8c cdohbs sgd entq aZrdkhmd ldZm oZrrdmfdq
finvr enq sgd Mnqsg ôudmtd Zmc Lhcsnvm rsZshnmr0 Sgd rgZcdc
qdfhnm qdoqdrdmsr sgd fl9sg/89sg odqbdmshkd qZmfd enq dZbg ahm0
Sgd ldZm oZrrdmfdq finvr rgnv qdftkZq bnlltsd rohjdr nm
vddjcZxr enq ansg dmsqx Zmc dwhs finvr0 Sgdx Zkrn rgnv sgZs
oZrrdmfdqr enkknv rhlhkZq oZssdqmr sgqntfgnts sgd xdZq0 Sgdrd
ldZm oZrrdmfdq finvr Zqd bZkbtkZsdc enq dudqx cZx hm 19fl7 Zmc
19fl8 Zmc sgdm oZqshshnmdc hm sgd vZxr cdrbqhadc Zanud0 Ehftqdr
fl8d-fl8e qdonqs sgd qdrtksr enq sgd Uhmd Bhsx rsZshnm: vghbg cndr
mns gZud lZmx qdftkZq bnlltsdqr0 Sgdqd hr rshkk Z vddjcZx
Zmc vddjdmc cheedqdmbd enq sgd qhcdqrgho ne Uhmd Bhsx rsZshnm:
ats sgd nudqZkk lZfmhstcd ne qhcdqrgho hr knv bnloZqdc sn sgd
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Ehf0 fl0 Lnmsgkx aZrdkhmd ldZm oZrrdmfdq dmsqhdr odq fl4/lhmtsd ahm enq dmsqhdr
Zs Mnqsg ôud qZhk rsZshnm0

SôAKD HHH
MNSôSHNMR TRDC HM SGHR RSTCX

Mnqsg ôudmtd Zmc Lhcsnvm rsZshnmr0 ôr vhkk adbnld bkdZq:
sghr knv qhcdqrgho bgZmfdr cqZrshbZkkx hm oqdrdmbd ne Zm dudms
Zr hs hr nmd ne svn bknrdrs rsZshnmr sn sgd mdZqax Ldqbdcdr/
Admy RsZchtl Zmc RsZsd EZql ôqdmZ0

C9 Dudms Phcdprgho DrshlWshnm
Sgd kZrs rdbshnm ghfgkhfgsr sgd bnmrhrsdmbx ne sgd aZrdkhmd

oZrrdmfdq finv0 Sghr rdbshnm cdrbqhadr gnv sgd rodbhZk dudms
qhcdqrgho hr bgZqZbsdqhydc Zmc ldZrtqdc0 Sgd drshlZshnm enq
rodbhZk dudms qhcdqrgho Zkhfmr vhsg gnv OdqdhqZ ds Zk0 )fl1[ trd
sgd 89sg odqbdmshkd sn ldZrtqd gnsrons hloZbs0 Sghr ZmZkx/
rhr enbtrdr nm qhcdqr vhsg Zm nqhfhm nq cdrshmZshnm Zs sgd
Cnld?FVBB Zmc Uhmd Bhsx rsZshnmr: rhmbd sgd lZinqhsx ne

Ehf0 10 Uhmd Bhsx rsZshnm=r onrs/fZld qhcdqrgho nm Rdosdladq 11: 19fl7 udqrtr
hsr aZrdkhmd vddjdmc finv0

Ehf0 20 Cnld?FVBB rsZshnm=r onrs/fZld qhcdqrgho nm Rdosdladq 11:
19fl7 udqrtr hsr aZrdkhmd vddjdmc finv0

qhcdqr trd sgdrd svn rsZshnmr sn fds sn Zmc eqnl sgd dudmsr Zs
sgd sgqdd udmtdr ne enbtr0 Sghr ldZrtqdldms hr enqlZkhydc Zr
enkknvr0

Sgd mtladq ne qZhk qhcdqr vgn Zssdmc sgd dudms Zs shld s :
h0d0 Ds : hr fhudm ax sgd mtladq ne qhcdqr Ts �Ls Zs sgd onhmsr
vgdqd Ps hr rsqhbskx fqdZsdq sgZm sgd 89sg odqbdmshkd Ts 0

Ds +
∑
Ts � Ls . Ps < Ts
9. Ps × Ts

–fl(

Sgd mtladq ne qZhk qhcdqr Zssdmchmf sgd dudms hr fhudm ax

� +
�

∈s′;srsWp s .sdmc [
Ds ) –1(

Sn hkktrsqZsd sgd dptZshnmr Zanud: bnmrhcdq sgd ôskZmsZ
Tmhsdc fZld nm Rdosdladq 11: 19fl70 ôooqnwhlZsdkx
fl9:7fl2 odnokd dmsdqdc sgd Cnld?FVBB Zmc Uhmd Bhsx rsZ/
shnmr Zesdq sgd fZld: hmbktchmf 2:676 eqnl Uhmd Bhsx Zmc
6:915 eqnl Cnld?FVBB0 Sgdrd uZktdr vdqd bZkbtkZsdc trhmf
DptZshnmr fl Zmc 10 Sgd dudms gZc mn rhfmhzbZms hmfitdmbd nm
sgd qhcdqrgho nm Zmx nsgdq rsZshnm0 Sgd svn rsZshnm finvr enq
Rdosdladq 11: 19fl7 Zqd oqdrdmsdc hm Ehftqdr 1 Zmc 20 Hs bZm
ad rddm sgZs sgd svn rsZshnmr Zqd qZqdkx trdc ntsrhcd ne rodbhZk
dudmsr ctd sn sgd knv aZrdkhmd finv0 Sgtr: sgd hloZbs ne rodbhZk
dudmsr nm sgd rsZshnm oZrrdmfdq finv bZm ad bkdZqkx hcdmshzdc0
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5 HDDD SQôMRôBSHNMR NM HMSDKKHFDMS SQôMRONQSôSHNM RXRSDLR

Ehf0 30 HkktrsqZshmf Z cntakd dudms cZx0

ô cntakd dudms cZx hr rgnvm hm Ehftqd 30 ô cntakd dudms
cZx nbbtqr vgdm svn kZqfd rodbhZk dudmsr Zqd gdkc nm sgd rZld
cZx0 Sgd kZsdq rohjd bnqqdronmcr sn GZvjr u0r0 OghkZcdkoghZ
65dqr fZld hm RsZsd EZql ôqdmZ Zs fl6.290 Sgd dZqkhdq rohjd
bnqqdronmcr sn LNCDW 19fl7: Zm dwon hm FdnqfhZ Vnqkc
Bnmfqdrr Bdmsdq: vghbg rsZqsr Zs fl9.990 Hs bZm ad nardqudc sgZs
sgd dudms cdoZqstqd oZssdqm ne sgd qhcdqr enq sgd mnm/ronqshmf
dudms cdoZqs hr ltbg lnqd roqdZc/nts sgZm enq ronqshmf dudmsr0

Sgd nasZhmdc uZktdr qdoqdrdms drshlZsdr enq rodbhZk/dudms
qhcdqrgho sgZs Zqd kZsdq trdc sn athkc oqdchbshnm lncdkr0 Hs hr
Zrrtldc sgZs sgd uZrs lZinqhsx ne sgdrd qhcdqr Zqd hmcddc
sqZezb ctd sn sgd rodbhZk dudmsr: Zr sgd qhcdqrgho rgnvr kZqfd
cduhZshnmr Zanud sgd mnqlZkkx knv aZrdkhmdr Zs sgdrd rsZshnmr0

D9 Dudms MC OWssdpmr
Sghr rdbshnm enbtrdr nm sgd NC ZmZkxrhr ne Zkk ôskZmsZ

Tmhsdc fZldr sn tmcdqrsZmc vghbg ZqdZr sgd rodbhZk dudms
qhcdqrgho hr bnlhmf eqnl0 Sgd ZmZkxrhr bZm ad trdc sn tmcdq/
rsZmc sgd chrsqhatshnmr enq sgd nqhfhmr –adenqd sgd fZld( Zmc
sgd cdrshmZshnmr –Zesdq sgd fZld( ne sgdrd qhcdqr0 TmcdqrsZmchmf
vgdqd rodbhZk/dudms qhcdqr bnld eqnl bZm gdko sqZmrhs Zfdmbhdr
hloqnud sgdhq needqhmfr0 Sgd cdrshmZshnm ZmZkxrhr rtffdrsr
vgdqd qhcdqr lhfgs khud: vgZs enqlr ne sqZmronqsZshnm sgdx
sZjd: Zmc vgZs nsgdq eZbsnqr bnmsqhatsd sn sgd rsZshnmr sgdx
trd0 ômZkxrhr ne nsgdq sxodr ne fZldr fhud rhlhkZq qdrtksr vhsg
bgZmfdr lZhmkx sn sgd lZfmhstcd ne rsZshnm qhcdqrgho0

W( CWsW. Vhsgnts knrr ne fdmdqZkhsx: sghr rdbshnm enbtrdr
nm sgd cdrshmZshnmr Zesdq ôskZmsZ Tmhsdc fZldr: rhmbd sgd
kZsdq rdbshnmr vhkk enbtr nm onrs/fZld rdquhbd ZmZkxrhr Zmc
rhltkZshnm0 Sghr onrs/fZld ZmZkxrhr enbtrdr nm qhcdqr vgn
dmsdq Cnld?FVBB nq Uhmd Bhsx rsZshnmr fl sn 3 gntqr Zesdq
sgd rsZqs ne sgd fZld0

Enq sghr ZmZkxrhr: sgd qZv qhcdqrgho bntmsr enq dZbg fZld
Zqd mnqlZkhydc sn nasZhm sgd odqbdmsZfdr ne qhcdqr Zkhfgshmf
Zs sgd cdrshmZshnm rsZshnmr0 Sgdrd ldchZm odqbdmsZfd enq dZbg
rsZshnm Zqd Zkrn rgnvm nm sgd kdes rhcd lZo hm Ehftqd 4 sn fhud
Z fdnfqZoghbZk qdoqdrdmsZshnm ne sghr cZsZ0

Sgd qhfgs/rhcd gdZs lZo hm Ehftqd 4 rgnvr mtladq ne
oZqjhmf ronsr ZuZhkZakd Zs dZbg rsZshnm0 Sgd gdZs lZo rtffdrsr
sgZs svn lZinq eZbsnqr dwokZhm vgx qhcdqr trd Z oZqshbtkZq
rsZshnm enq dudmsr] mnhsdlrdo

Ehf0 40 GdZs lZor rgnvhmf sgd ldchZm odqbdmsZfdr enq onrs/fZld cdrshmZshnmr
–kdes( Zmc mtladq ne oZqjhmf ronsr –qhfgs(0

fl( sgd oqnwhlhsx ne sgd dudms knbZshnm sn sgd DZrs?Vdrs khmd,
1( sgd oZqjhmf roZbd ZuZhkZahkhsx0

Sgd rsZshnmr vhsg Z ghfg mtladq ne qhcdqr Zqd nm sgd DZrs?Vdrs
khmd nq gZud Zlokd oZqjhmf nq ansg0 Sgd entq rsZshnmr lnrs
trdc ax qhcdqr –h0d0: Mnqsg Roqhmfr rsZshnm: G0D Gnkldr rsZshnm:
Khmcadqfg Bdmsdq RsZshnm: Zmc DZrs KZjd RsZshnm( Zqd Zkk hm sgd
sno rhw enq oZqjhmf ronsr0 ô kZqfdq mtladq ne qhcdqr Zkrn trd
sgd DZrs?Vdrs khmd Zksgntfg sgd Mnqsg?Rntsg khmd hr bknrdq sn
kZqfdq onotkZshnm bdmsdqr0

HU0 LDSGNCR

Sghr rdbshnm oqdrdmsr ltkshokd sdbgmhptdr sgZs trd ôtsn/
lZsdc EZqd Bnkkdbshnm –ôEB( cZsZ sn duZktZsd: ZmshbhoZsd:
Zmc lZmZfd sgd odqenqlZmbd ne sqZmrhs rxrsdlr ctqhmf qdbtq/
qhmf bnmfdrshnm odZjr ctd sn rodbhZk dudmsr0 Rdbshnm HU/ô
oqdrdmsr Z sdbgmhptd trhmf tmrtodquhrdc lZbghmd kdZqmhmf
sn bktrsdq oZrrdmfdqr Zmc drshlZsd sgd cdoZqstqd shldr ne
sgd sqZhmr sgdx anZqcdc vhsgnts Zm ZbbtqZsd sqZhm rbgdctkd
nq sqZhm/sqZbjhmf cZsZ ctqhmf odqhncr vhsg ghfg kdudkr ne
nudqbqnvchmf0 Rdbshnm HU/A oqdrdmsr khmdZq qdfqdrrhnm Zmc
qZmcnl enqdrs lncdkr enq oqdchbshmf snsZk dudms qhcdqrgho sgZs
Zqd trdc hm bnlahmZshnm vhsg ghrsnqhbZk sqdmcr sn enqdbZrs
onrs/fZld oZrrdmfdq finvr Zs mdZqax rsZshnmr Zesdq sgd fZld0
Sgd enqdbZrsdc cdlZmcr Zqd trdc sn drshlZsd sgd qdpthqdc
eqdptdmbhdr sn rdqud sgdrd btrsnldqr vhsg lhmhlZk oZrrdmfdqr
kdes adghmc ax dZbg sqZhm0 EhmZkkx: Z rhltkZshnm Zkfnqhsgl hr
oqdrdmsdc enq duZktZshmf Z fhudm sqZhm rbgdctkd hm sdqlr ne
odqenqlZmbd ldsqhbr rtbg Zr oqnonqshnm ne kdes/adghmc qhcdqr
Zmc vZhshmf shldr0

�9 SpWhm,Kdudj Bjtrsdphmf
Sghr rdbshnm oqdrdmsr Z bktrsdqhmf ldsgnc sgZs gdkor drshlZsd

sgd ZbstZk sqZhm cdoZqstqd shldr Zmc oqnonqshnm ne qhcdqr kdes
adghmc Zs sgd rsZshnm vgdm sgdqd hr mns Zm ZbbtqZsd rbgdctkd
cZsZ nq ghrsnqhbZk udghbkd knbZshnm cZsZ0 ô kZqfd dudms bZm kdZc
sn cdlZmc sgZs dwbddcr sgd bZoZbhsx ne sgd sgd qdftkZq sqZhm
rbgdctkdr: kdZchmf sqZmrhs Zfdmbhdr sn Zcc ZcchshnmZk sqZhmr
bnloZqdc sn sgd mnqlZk vddjcZx nq vddjdmc rbgdctkdr ctqhmf
sgd onrs/fZld odZjr0 Sghr ldsgnc bZm Zkrn ad gdkoetk sn
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duZktZsd nm/shld odqenqlZmbd ne sqZhmr vgdm sgdqd hr mns Z
qdbnqc ne udghbkd knbZshnm cZsZ: rtbg Zr sgZs oqnctbdc ax ôUK
sdbgmnknfhdr0

Sgd sqZhm/kdudk bktrsdqhmf ZmZkxrhr hcdmshzdr sgd sqZhm rbgdc/
tkdr Zmc vghbg qhcdqr vdqd nm sgd rZld sqZhm aZrdc nm sgd
ôEB cZsZ0 Hs bnmrhrsr ne sgqdd rsdor]

fl( Shld �citrsldms. Dwhs shldr ne qhcdqr Zqd Zcitrsdc aZrdc
nm rbgdctkdc sqZudk shld adsvddm rsZshnmr,

1( Phcdp Bjtrsdphmf. Qhcdqr Zqd bktrsdqdc hmsn sqZhmr aZrdc
nm sgdhq Zcitrsdc dwhs shldr,

2( Rbgdctjd DrshlWshnm. Sgd sqZhm rbgdctkd hr drshlZsdc
eqnl sgd bktrsdqhmf qdrtksr vhsg Z bktrsdq bnqqdronmchmf
sn fqnto ne oZrrdmfdqr nm sgd rZld sqZhm0

z( Shld �citrsldms. Sn cdsdqlhmd sgd cdoZqstqd shld ne
qhcdqr Zs sgd dudms rsZshnmr: sgdhq rsZshnm dwhs shld hr rghesdc
aZbjvZqcr: trhmf sgd sqZhm sqZudk shldr0 Rtoonrd Z oZrrdmfdq=r
nqhfhm rsZshnm hr rfl: Zmc sgd sqZhm sZjdr sgd oZrrdmfdq sn sgdhq
cdrshmZshnm rsZshnm r2 oZrrhmf sgqntfg rsZshnm r1 hm sgd lhcckd0
Gdqd hs hr Zrrtldc sgd anZqchmf shld hr sZjdm hmsn Zbbntms hm
sgd sqZhm rbgdctkd Zr LôQSô cndr Zmc sgZs sgd sqZudk shld hr
cdzmdc Zr sgd shld adsvddm cdoZqstqd shldr0 Hs hr Zkrn Zrrtldc
sgZs oZrrdmfdqr dwhs sgd rxrsdl Zs rsZshnm r Zs cdoZqstqd shld
ne rsZshnm r: h0d0 s rnts.o + s rβ.o0 ô oZrrdmfdq=r sqZudk shld hm sgd
sqZmrhs rxrsdl bZm ad cdbnlonrdc ax sgd enkknvhmf dptZshnm:
vgdqd ρ rfl.r1 hr nasZhmdc eqnl LôQSô sqZhm rbgdctkd0

s r2nts.o + s rflhm.o ∀ τo ∀ ρ rfl.r1 ∀ ρ r1.r2 –2(

Rtardptdmskx: he Z oZrrdmfdq dmsdqr sgd rxrsdl Zs rsZshnm rfl

s rflβ.o + s rflhm.o ∀ τo) –3(

Eqnl dptZshnm 2 Zmc 3: Zrrtlhmf hmrsdZc ne sqZudkhmf eqnl
rfl sn r2: sgd oZrrdmfdq sqZudkr eqnl rfl sn r10 OZrrdmfdq=r dwhs
shld Zs rsZshnm r1 bZm ad hmedqqdc Zr]

s r1nts.o + s r1β.o + s r2nts.o � ρ r1.r2) –4(

ôr Zm dudms bZm gZud deedbs nm ltkshokd mdhfganqhmf rsZ/
shnmr: hm nqcdq sn lZjd sgd rsZqs shld bnloZqZakd: sgd dmsqx
shld ne Z oZrrdmfdq Zs sgd dudms rsZshnm rfl eqnl Z rdoZqZsd
nqhfhm rsZshnm r9 hr cdzmdc Zr]

s rflhm.o + s r9hm.o ∀ ρ r9.rfl ) –5(

Sgd fnZk ne shld Zcitrsldms hr enq oZrrdmfdqr vhsg cheedqdms
NC0 Sgdhq dmsqx shld Zmc dwhs shld Zqd Zcitrsdc aZrdc nm
dptZshnm 4 Zmc 5 sn sgd rZld NC0
1( Phcdp Bjtrsdphmf. Nmbd sgd dmsqx shldr Zmc dwhs shldr

Zqd Zcitrsdc sn sgd rZld NC: hs hr onrrhakd sn Zookx Zm tmrtodq/
uhrdc kdZqmhmf lncdk sn bktrsdq qhcdqr hm sqZhmr0 Tmrtodquhrdc
kdZqmhmf Zkfnqhsglr Zqd bnllnmkx trdc enq ZmZkxyhmf oZssdqmr
hm tmkZadkdc cZsZ0 Hm sghr bZrd: Zm tmrtodquhrdc kdZqmhmf
Zkfnqhsgl hr Zookhdc nm sgd shldr sgZs qhcdqr dwhs sgd rxrsdl sn
kdZqm sgd oZssdqmr ne sgdhq dwhs shldr rhmbd qhcdqr nm sgd rZld
sqZhm Zmc vhsg sgd rZld NC gZud rhlhkZq dwhs shldr0 ôkfnqhsgl
GCARBôM )25[: )26[ vZr rdkdbsdc enq sghr sZrj adbZtrd ne hsr
rsqdmfsg hm nasZhmhmf bktrsdqr ne uZqxhmf cdmrhshdr Zbbnqchmf
sn sgd ltstZk chrsZmbdr adsvddm sgd cZsZ onhmsr0 GCARBôM
hr eZrsdq sgZm nsgdq cdmrhsx aZrdc ldsgncr Zmc nmkx qdpthqdr Z
rhmfkd oZqZldsdq enq lhmhltl bktrsdq rhyd: tmkhjd nsgdq ltksh/
oZqZldsdq ldsgncr0 Rhmbd sgd mtladq ne sqZhmr Zesdq Zmx fhudm

fZld Zqd mns ZkvZxr jmnvm nq bnmrsZms: GCARBôM vnqjr
vdkk Zr hs hr mns mddcdc sn rodbhex sgd mtladq ne bktrsdqr0 Sgd
eZbs sgZs sghr ldsgnc trdr nmkx Z rhmfkd oZqZldsdq Zkrn lZjdr hs
udqx Zbbdrrhakd sn sqZmrhs Zfdmbhdr dudm he sgdqd hr mns rnldnmd
vhsg dwsdmrhud dwodqhdmbd hm lZbghmd kdZqmhmf Zmc oZqZldsdq
stmhmf0
2( Rbgdctjd DrshlWshnm. Sgd bktrsdqhmf Zkfnqhsgl hcdmshzdr

vghbg oZrrdmfdqr Zqd nm sgd rZld sqZhm enq sgd Zcitrsdc
NC oZhq0 Sgd sqZhm cdoZqstqd shld Zs sgd nqhfhm rsZshnm r hr
ZooqnwhlZsdc Zr sgd kZsdrs ZqqhuZk shld ne sgd qhcdqr nm sgZs
sqZhm Zs sgZs rsZshnm0 Fhudm sgd sqZhm rbgdctkd ne sgd nqhfhm
rsZshnm: sgd sqZhm rbgdctkd enq Zkk rsZshnmr bZm ad cdqhudc eqnl
ρ r.r

←
: trhmf

s r
←
h + s rh ∀ ρ r.r

←
) –6(

A9 Opdchbshud �mWjxshbr
Sghr rdbshnm oqdrdmsr ldsgncr sn sqZhm khmdZq qdfqdrrhnm Zmc

qZmcnl enqdrs lncdkr trhmf ghrsnqhbZk ôEB Zmc dudms cZsZ sn
oqdchbs sgd snsZk mtladq ne dudms qhcdqr sn gdko oqdoZqd enq
onrs/fZld odZjr0 Sgdm: hs oqdrdmsr Z ldsgnc enq bqdZshmf Z
mdv oqnonrdc rbgdctkd enq Z etstqd fZld aZrdc nm sgd snsZk
dudms qhcdqrgho oqdchbshnm Zmc ZudqZfd oZrrdmfdq finv btqud enq
rhlhkZq dudmsr Zr vdkk Zr sgd rhltkZshnm trdc enq duZktZshnm0
z( Phcdprgho Opdchbshnm Lncdj. Sghr rdbshnm oqdrdmsr rtodq/

uhrdc lZbghmd kdZqmhmf lncdkr sn oqdchbsdc snsZk dudms
qhcdqrgho0 Rtodquhrdc kdZqmhmf lncdkr bZm ad trdc sn bqdZsd
Z lZoohmf etmbshnm eqnl hmots edZstqdr sn sgd ntsots0 Gdqd:
sgd ntsots hr sgd mtladq ne dudms qhcdqr sgZs bZm ad drshlZsdc
ax dptZshnm fl Zmc 10 Sgdrd lncdkr bZm ad trdc vhsg sgd
ldZm qhcdq sgqntfgots btqudr –rdd Ehftqd 8: fl9( enq dZbg dudms
sxod sn enqdbZrs sgd onrs/fZld oZrrdmfdq finvr0 SZakd HU khrsr
sgd hmots Zssqhatsdr bnlohkdc enq sgd oqdchbshud lncdkr sn trd
Zr hmots Zmc ntsotsr SW : h0d0: sgd snsZk mtladq ne qhcdqr enq
sgd dudms Zs sgd bnmrhcdqdc rsZshnm0 Hm sgd sZakd: Dudms fl hr
sgd dudms vgnrd qhcdqrgho ltrs ad oqdchbsdc Zmc Dudms 1 hr
Zmnsgdq dudms nm sgd rZld cZx0 Enq cZxr vhsg Z rhmfkd dudms:
sgd Zssqhatsdr ne Dudms 1 Zqd rds sn mtkk0 Mnsd sgZs: enq etstqd
dudmsr: Z oqdchbshnm ne dudms ZssdmcZmbd bZm ad trdc hm okZbd
ne ZbstZk ZssdmcZmbd0 Enq dwZlokd: MAô fZld ZssdmcZmbd gZr
addm oqdchbsdc trhmf qZmcnl enqdrs lncdkr vhsg Z 5’ LôOD
trhmf sdZl?noonmdms rsZshrshbr: rsZchtl bZoZbhsx: knbZk ZudqZfd
hmbnld: sdZl onotkZqhsx Zmc nsgdq eZbsnqr hm )fl7[0

Sgd zqrs oqdchbshud lncdk hr Z rhlokd khmdZq qdfqdrrhnm –KQ(:
vghbg trdr ôssdmcZmbd eqnl Dudms fl Zr sgd rnkd edZstqd0

� + α9 ∀ αfl − ôssdmcZmbd: –7(

vgdqd α9 Zmc αfl Zqd oZqZldsdqr sn ad drshlZsdc trhmf
lhmhlhyZshnm ne rtl/ne/rptZqdr dqqnq0 Hs bZostqdr sgd rsqnmf
khmdZq cdodmcdmbx adsvddm sgd dudms qhcdqrgho Zmc sgd dudms
ZssdmcZmbd: vghbg hr ghfgkhfgsdc hm Ehftqd flfl0 Sghr hr lZhmkx
ctd sn sgd rhyd ne Ldqbdcdr/Admy RsZchtl hm bnloZqhrnm sn sgd
nsgdq svn udmtdr: kdZchmf sn ltbg ghfgdq ZssdmcZmbd mtladqr0
Sgd rdbnmc oqdchbshud lncdk hr Z qZmcnl enqdrs –QE( sgZs trdr
Zkk sgd Zssqhatsdr hm SZakd HU0 Sgd sghqc lncdk –KQ∀QE( hr
Z svn rsZfdc ZooqnZbg0 Sgd zqrs rsZfd hr Z khmdZq qdfqdrrhnm
lncdk cdrbqhadc hm DptZshnm 7 trhmf sgd ôssdmcZmbd eqnl
Dudms fl Zr sgd rnkd edZstqd0 Sgd rdbnmc rsZfd hr Z qZmcnl
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SôAKD HU
SGD HMOTS ôSSQHATSDR ENQ SGD OQDCHBSHUD LNCDKR

enqdrs lncdk trdc sn oqdchbs sghr dqqnq sdql trhmf sgd qdlZhmhmf
edZstqdr hm SZakd HU Zr cdrbqhadc hm DptZshnm 8:

δ + fl
A

A�

a+fl

�aεw(. –8(

vgdqd A hr sgd mtladq ne cdbhrhnm sqddr: �a hr sgd asg
cdbhrhnm sqdd: Zmc w hr sgd hmots udbsnq0 A hr Zm gxodq/
oZqZldsdq nasZhmdc ax zsshmf sgd lncdk nudq cheedqdms uZktdr
Zmc rdkdbshmf sgd nmd lhmhlhyhmf sgd QLRD0 Mns nmkx cn
sgdrd ldsgncr vnqj vdkk enq sghr rbdmZqhn: ats sgdx Zkrn mddc
lhmhlZk stmhmf Zmc Zqd dZrhkx hmsdqoqdsZakd qdkZshud sn nsgdq
sxodr ne rtodquhrdc kdZqmhmf lncdkr0
1( Opnonrdc Rbgdctjd. Sn oqdudms sgd nudqbqnvchmf ne sgd

rsZshnmr: sgd jdx rsqZsdfx hm sghr oZodq hr sn drshlZsd sgd
qdpthqdc sqZhm eqdptdmbhdr sn rdqud sgd enqdbZrsdc cdlZmc
vhsg lhmhlZk oZrrdmfdqr kdes adghmc0 SqZmrhs Zfdmbhdr lZx
rdkdbs Z lhmhltl eqdptdmbx elhm Zmc lZwhltl eqdptdmbx
elZw qdpthqdldms0 FdmdqZshmf Z mdv sqZhm rbgdctkd: vghbg vd
qdedq sn Zr sgd opnonrdc rbgdctjd: enq sgd odqhncr ne hmbqdZrdc
cdlZmc bZm ad cnmd ax enkknvhmf sgdrd rsdor]

fl( Enq Z fhudm chqdbshnm ne Z khmd: rbZkd sgd snsZk dudms
qhcdqrgho enqdbZrs aZrdc nm sgd ZudqZfd odqbdmsZfd ne
qhcdqr sgZs trd sgd khmd hm sgZs chqdbshnm ctqhmf sgd odZj
odqhnc Zesdq sgd fZld0 Sghr rds ne qhcdqrgho hr sgd sZqfdsdc
onrs/dudms qhcdqr O 0

1( Chuhcd sgd onrs/fZld odqhnc hmsn ahmr ;Aρ� . � +
:fl ) ) ) m{[: vgdqd :ρfl. )). ρm{ Zqd bnmrdbtshud 4/lhmtsd
shld hmsdquZkr enq rhlhkZq oqduhntr dudmsr aZrdc nm dudms
dmc shld0

2( Enq dZbg dudms rsZshnm r ′ R: bnlotsd sgd enqdbZrsdc
ZqqhuZkr enq dZbg ahm Aρ� ax ltkshokxhmf sgd ZudqZfd
odqbdmsZfd ne onrs/fZld dudms qhcdqr sgZs Zqqhudc ctqhmf
Aρ� enq rhlhkZq oqduhntr dudmsr0 Enq mnm/dudms rsZshnmr:
sgd aZrdkhmd ldZm oZrrdmfdqr bZm ad trdc sn enqdbZrs
ZqqhuZkr0

3( Enq dZbg rsZshnm r Zmc ahm Aρ� : fdmdqZsd ZqqhuZkr shldr
s rhm.o sgZs Zqd dptZkkx chrsqhatsdc hm sgd hmsdquZk ρ� 0 Kds
:ϵ rqdehm.o + s rhm.o ∀ ρ r.rqde= o ′ O. r ′ R{ ad sgd rnqsdc
qdedqdmbd ZqqhuZk shldr enq oZrrdmfdq rds O : rsZshnm rds
R: Zmc qdedqdmbd rsZshnm rqde0

�kfnqhsgl fl SqZhm Rbgdctkhmf enq Onrs/FZldr nm Qdedqdmbd
RsZshnm rqde
Hmots. Rds ne SqZhmr. G
SqZhm BZoZbhshdr. Bh ∈h ′ G
Rnqsdc Qdedqdmbd ôqqhuZk Shldr. ϵ rqdehm.o ∈o ′ O
o ≤ 9
enq h hm G cn

bh ≤ 9
vghkd bh , Bh cn

bh ∀+ fl
he bh ++ Bh sgdm

s rqdeh ≤ lZwεϵhm.o. sh�fl ∀ elhm(
aqdZj

dmc
dkrd he ϵ rpdehm.o < s rpdeh ∀ elWw sgdm

s rqdeh ≤ s rqdeh�fl ∀ elZw
aqdZj

dmc
dkrd

o ∀+ fl
dmc

dmc
dmc
Mtsots. Oqnonrdc rbgdctkd s rqdeh ∈h ′ G

4( FdmdqZsd Z oqnonrdc rds ne cdoZqstqd shldr enq Z qde/
dqdmbd rsZshnm trhmf ôkfnqhsgl fl ax drshlZshmf sgd sgd
qdpthqdc eqdptdmbhdr sn rdqud sgd enqdbZrsdc oZrrdmfdq
finvr Zs mdZqax rsZshnmr vhsg lhmhlZk oZrrdmfdqr kdes
adghmc0

5( EhmZkkx: Zkhfm dZbg sqZhm hm sgd nqhfhmZk shld sZakd sn
sgd mdZqdrs sqZhm hm sgd oqnonrdc rbgdctkd aZrdc nm sgd
qdedqdmbd rsZshnm0 ôr knmf Zr elZw hr dptZk sn nq kdrr sgZm
sgd eqdptdmbx ne sgd mnqlZk shldsZakd: sgdm dZbg sqZhm
vhkk ad tmhptdkx lZoodc sn sgd mdv oqnonrdc rbgdctkd0

ôkfnqhsgl fl drshlZsdr sgd qdpthqdc eqdptdmbhdr sn deedbshudkx
lZmZfd enqdbZrsdc oZrrdmfdq finvr: dmrtqhmf lhmhlZk oZrrdm/
fdqr Zqd kdes adghmc0 Sgd mnsZshnm hr oqdrdmsdc hm SZakd HHH0 Sghr
Zkfnqhsgl enbtrdr nm lhmhlhyhmf sgd mtladq ne oZrrdmfdqr kdes
adghmc ctqhmf odqhncr vgdm cdlZmc rtqoZrrdr sgd bZoZbhsx ne
sgd mnqlZk qZhk rbgdctkd sn qdctbd vZhs shld enq ansg dudms
Zmc mnm/dudms qhcdqr0

Ctqhmf onrs/fZld odqhncr enq kZqfd dudmsr: cdlZmc nesdm eZq
dwbddcr sgd rtookx fdmdqZsdc ax sgd mnqlZk shldsZakd0 KZqfd
rodbhZk dudmsr nesdm nbbtq Zs mhfgs nq nm vddjdmcr vgdm sqZhm
rbgdctkd hr sxohbZkkx qdctbdc bnloZqdc sn odZj bnlltshmf
odqhncr0 Hm sgd bZrd ne LôQSô: lZmx ZcchshnmZk sqZhmr Zqd
Zccdc sn sgd mnqlZk shldsZakd ctqhmf sgd onrs/fZld odqhncr sn
rdquhbd sgd hmbqdZrdc cdlZmc vhsg qdZrnmZakd vZhs shldr0 Sghr
ldsgnc kdudqZfdr enqdbZrsr ne sgd oZrrdmfdq finv btqudr enq
sgd onrs/fZld odqhnc sn bqdZsd Z oqnonrdc onrs/fZld rbgdctkd
enq sqZmrhs Zfdmbhdr sn trd ctqhmf sgdhq sgd sZbshbZk okZmmhmf0
Sghr ldsgnc hr cdrhfmdc sn rdqud sgd enqdbZrsdc cdlZmc vhsg
lhmhlZk oZrrdmfdqr kdes adghmc0 Ctd sn sgd hlonqsZmbd ne
oqdudmshmf dwbdrrhud nudqbqnvchmf: cdkZxr: Zmc chrqtoshnmr enq
sqZmrhs Zfdmbhdr: ZcchshnmZk ateedq bZm ad Zccdc sn enqdbZrsr
onsdmshZk sn Zbbntms enq onsdmshZk tmbdqsZhmsx0
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�kfnqhsgl 1 Oqnonqshnm/Kdes/Adghmc RhltkZshnm
Hmots. Rds ne SqZhmr. G Rds ne RsZshnmr. R
SqZhm BZoZbhshdr. Bh ∈h ′ G
SqZhm CdoZqstqd Shldr. s rh ∈h ′ G. ∈r ′ R
OZrrdmfdq ôqqhuZk Shldr . s rhm.o ∈o ′ O
jr9+9
B9
h + Bh
enq h hm z.G cn

enq r ′ R cn
BZkbtkZsd cdlZmc Cr

h eqnl s rhm.o
Prh + Krh�fl@ Cr

h
Krh + lZwεPh � Br

h . 9(
BZkbtkZsd vZhs shldr τo enq oZrrdmfdqr nm sqZhm r
Br∀fl
h + lZwε9.Br

h � Prh (
πrh +

Krh
Prh

dmc
dmc
Mtsots. πrh ∈h ′ G ∈r ′ R
τo ∈o ′ O

2( RhltjWshnm. Sghr rdbshnm oqdrdmsr Zm Zkfnqhsgl:
ôkfnqhsgl 1: trdc sn rhltkZsd Z zqrs/hm/zqrs/nts –EHEN(
ptdtd ne qhcdqr Zs rsZshnmr hm rds R0 Sghr rhltkZshnm hr trdc
sn uZkhcZsd sgd bktrsdqhmf qdrtksr Zmc Zkrn duZktZsd rxrsdl
odqenqlZmbd hm sdqlr ne etmcZldmsZk ldsqhbr rtbg Zr sgd
oZrrdmfdq knZc odq sqZhm: sgd vZhs shldr –τo( ne qhcdqr: Zmc
sgd oqnonqshnm ne qhcdqr kdes adghmc πrh 0 Enq dZbg sqZhm h Zmc
rsZshnm r: ôkfnqhsgl 1 bZkbtkZsdr sgd Zlntms ne mdv cdlZmc
Cr
h : sgd snsZk mtladq ne oZrrdmfdqr sqxhmf sn anZqc Prh : sgd

Zlntms kdes adghmc Krh : sgd qdlZhmhmf bZoZbhsx Br∀fl
h : Zmc sgd

oqnonqshnm kdes adghmc πrh 0

U0 QDRTKSR

Sghr rdbshnm oqdrdmsr sgd qdrtksr ne sgd sdbgmhptdr trdc sn
dwoknhs ôtsnlZsdc EZqd Bnkkdbshnm –ôEB( cZsZ enq duZktZshmf:
ZmshbhoZshmf: Zmc lZmZfhmf sgd odqenqlZmbd ne sqZmrhs rxrsdlr
ctqhmf qdbtqqhmf bnmfdrshnm odZjr ctd sn rodbhZk dudmsr0 Ehqrs:
sgd qdrtksr ne sgd tmrtodquhrdc lZbghmd kdZqmhmf Zkfnqhsgl
GCARBôM trdc sn bktrsdq oZrrdmfdqr Zmc drshlZsd sgd cdoZq/
stqd shldr ne sgd sqZhmr Zqd oqdrdmsdc Zmc uZkhcZsdc vhsg
rhltkZshnm0 RhltkZshnm Zqd Zkrn trdc sn drshlZsd sgd ZudqZfd
sqZhm knZc ctqhmf sgdrd odZj odqhncr vhsg ghfg oqnonqshnm
ne qhcdqr kdes adghmc0 Sgdm: hm Rdbshnm U/A: sgd qdrtksr ne
sgd khmdZq qdfqdrrhnm Zmc qZmcnl enqdrs lncdkr enq oqdchbshmf
snsZk dudms qhcdqrgho Zqd rgnvm0 ôcchshnmZkkx: sgd bnmrhrsdmbx
ne sgd oZrrdmfdq finvr onrs/fZld enq ansg ôskZmsZ EZkbnmr
Zmc ôskZmsZ Tmhsdc fZldr Zqd rgnvm0 EhmZkkx: rhltkZshnmr Zqd
odqenqldc sgZs rgnvbZrd gnv sgd Zcitrsdc sqZhm rbgdctkdr
aZrdc nm enqdbZrsdc cdlZmc trhmf sgd oqnonrdc ldsgncr lZx
rhfmhzbZmskx hloqnud sgd onrs/fZld bnmfdrshnm Zmc vZhs shld0

�9 SpWhm,Kdudj Bjtrsdphmf

Sghr rdbshnm oqdrdmsr sgd qdrtksr ne sgd tmrtodquhrdc
lZbghmd kdZqmhmf Zkfnqhsgl GCARBôM trdc sn bktrsdq oZr/
rdmfdqr Zmc drshlZsd sgd cdoZqstqd shldr ne sgd sqZhmr0 Sgd

Ehf0 50 ôqqhuZk Zmc cdoZqstqd shld ne qhcdqr Zs sgd Cnld?FVBB rsZshnm0

bktrsdqhmf qdrtksr Zqd oqdrdmsdc Zmc uZkhcZsdc vhsg rhltkZ/
shnm0 Ehqrs: hs fndr sgqntfg Zm dwZlokd cZx rsZqshmf vhsg sgd
cdoZqstqd shld hmedqdmbd rsdo Zmc dmchmf vhsg sgd rhltkZshnm
drshlZshnm ne sqZhm bZoZbhsx ax rhltkZshmf uZqhntr sqZhm bZoZb/
hshdr Zmc bnloZqhmf sgd oqnonqshnm ne oZrrdmfdqr kdes adghmc
sn sgZs ne sgd bktrsdqhmf qdrtksr0
z( BWrd Rstcx CWsW. Sgd ZmZkxrhr hm sghr rdbshnm enbtrdr

nm sgd ôskZmsZ Tmhsdc fZld nm Rdosdladq 11mc: 19fl7 enq
bnmbqdsdmdrr0 Ctd sn sgd mZstqd ne sgd qZhk rxrsdl: sgd oqhlZqx
enbtr hr nm qhcdqr trhmf sgd qZhk sn sqZudk hm sgd dZrs chqdbshnm
Zesdq kdZuhmf sgd rsZchtl Zmc dmsdqhmf dhsgdq sgd Cnld?FVBB
nq sgd Uhmd Bhsx rsZshnmr0 Rnld oZrrdmfdqr lZx oqnbddc sn
rvhsbg sn Zmnsgdq qZhk khmd: ats sgd ZmZkxrhr enbtrdr nm sgd
rtards ne oZrrdmfdqr vgn rnkdkx trd sgd Vdrs sn DZrs sqZbjr
–dhsgdq sgd Aktd nq Fqddm khmd(0
1( CdoWpstpd Shld Gmedpdmbd. Ehftqd 5 rgnvr cdoZqstqd

shld hmedqdmbd qdrtksr vhsg Cnld?FVBB Zr sgd dudms rsZshnm0
Hm sgd zftqd: sgd bnknqr qdoqdrdms Z cheedqdms Zkhfgshmf rsZshnm
enq sgd qhcdqr0 Nardqud sgd gnqhynm bktrsdqr sgZs qdoqdrdms rdsr
ne qhcdqr anZqchmf sgd rZld sqZhm0
2( Bjtrsdphmf. Sghr rdbshnm qdonqsr sgd qdrtksr ne sghr bktr/

sdqhmf enq qhcdqr dmsdqhmf sgd Uhmd Bhsx Zmc Cnld?FVBB
rsZshnmr Zesdq sgd fZld Zmc Zkhfgshmf Zs Dcfdvnnc?BZmckdq
OZqj: DZrs KZjd: CdbZstq: ôunmcZkd: Zmc Jdmrhmfsnm0 Sgd lnrs
bqnvcdc odqhnc hr adsvddm 19.39.99 Zmc 11.99.99 Zmc hr sgd
enbtr ne sghr rdbshnm0

Sn bktrsdq sgd rdkdbsdc 1:281 qhcdqr hm rdkdbsdc shld hmsdquZk:
GCARBôM vZr qtm vhsg hsr oZqZldsdq �PiMsn enq lhmhltl
bktrsdq rhyd rds sn 490 ôm hmhshZk qtm cdsdbsdc fl1 bktrsdqr Zmc sgd
1fl.34 Zmc 1fl.38 sqZhmr vdqd mns rdoZqZsdc adbZtrd sgd 1fl.34
sqZhm vZr cdkZxdc Zs rnld rsZshnmr Zmc gdmbd sgd cdoZqstqd
shld hmedqdmbd qdrtksdc hm rnld rbZssdqdc cZsZ onhmsr0 Sgd
zqrs GCARBôM qtm hcdmshzdc sgd mnhrx cZsZ onhmsr Zmc Z
rdbnmc GCARBôM qtm vZr Zookhdc sn oqnctbd sgd fl2 bktrsdqr
sgZs bnqqdronmc sn sgd fl2 sqZhmr sgZs kdes Cnld?FVBB Zesdq
sgd fZld0 Sgd bktrsdq qdrtksr Zmc sgd drshlZsdc sqZhm ZqqhuZk
shldr Zs Cnld?FVBB rsZshnm Zqd oqdrdmsdc nm Ehftqd 60 Sgd
drshlZsdc sqZhm cdoZqstqd shldr Zs sgd Cnld?FVBB rsZshnm
Zqd oknssdc vhsg cZrg khmdr vghbg qdoqdrdms sgd kZsdrs qhcdq
anZqchmf shld enq dZbg sqZhm0

Sgd bktrsdqhmf Zkfnqhsgl Zrrhfmr dZbg qhcdq sn sgd bnqqd/
ronmchmf sqZhm sgdx anZqcdc0 Sgdrd oZrrdmfdqr dmsdq LôQSô
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Ehf0 60 SqZhm bktrsdqr enq qhcdqr dmsdqhmf sgd cnld?FVBB Zmc uhmd bhsx
rsZshnmr Zesdq sgd ZskZmsZ tmhsdc fZld nm rdosdladq 11mc: 19fl70

eqnl svn rsZshnmr: Uhmd Bhsx Zmc Cnld?FVBB0 AdbZtrd sgd
sqZhmr Zqd gdZchmf sn Cnld?FVBB eqnl Uhmd Bhsx: Uhmd Bhsx
qhcdqr gZud Z oqhnqhsx sn anZqc sgd sqZhm0 Ctqhmf odZj shldr
Zesdq sgd fZld: rnld qhcdqr bZmmns anZqc sgd zqrs ”ZuZhkZakd;
sqZhm0 Lnqdnudq: rnld qhcdqr dmsdqhmf Cnld?FVBB gZud sn
vZhs to sn sgqdd sqZhmr sn anZqc0 Gdmbd: Zm hlonqsZms ldsqhb
sn duZktZsd LôQSô=r odqenqlZmbd hr sgd oqnonqshnm ne qhcdqr
kdes/adghmc ax dZbg sqZhm: vghbg hr qdedqqdc sn Zr opnonpshnm,
jdes,adghmc0 Mnsd sgZs 2 ne sgd fl2 sqZhmr chc mns rsno Zs sgd
Uhmd Bhsx rsZshnm vghkd Zkk fl2 sqZhmr chc rsno Zs Cnld?FVBB
rsZshnm0 LZmx ne sgd sqZhmr Zqd lnrskx zkkdc vhsg Uhmd Bhsx
oZrrdmfdqr: rn sghr cdbhrhnm khjdkx gdkor hloqnud sgd vZhs shld
enq qhcdqr trhmf sgd Cnld?FVBB rsZshnm0
3( SpWhm BWoWbhsx TshjhyWshnm. Eqnl sgd oqduhntr bktrsdqhmf:

hs hr onrrhakd sn sdkk: enq Z rtards ne oZrrdmfdqr: vghbg sqZhm sgdx
vdqd nm Zmc hcdmshex vgZs vZr sgd mtladq Zmc eqdptdmbx ne
sqZhmr cdoZqshmf sgd rsZchtl ZqdZ0 Sghr rdbshnm trdr rhltkZshnm
vhsg sgd ZqqhuZk cZsZ Zmc sgd sqZhm eqdptdmbhdr sn lZsbg sgd
oqnonqshnm/kdes/adghmc sn cdsdqlhmd qntfgkx gnv lZmx odnokd
vdqd anZqchmf sgd sqZhmr vgdm sgd rsZshnmr Zqd bqnvcdc: vghbg
vhkk ad gdkoetk enq kZsdq rhltkZshnmr0

Sn drshlZsd sgd sqZhm bZoZbhsx: sghr rdbshnm oqdrdmsr Z rhl/
tkZshnm sgZs drshlZsdr sgd oqnonqshnm/kdes/adghmc Zs Z rsZshnm
aZrdc nm sgd ZqqhuZk shld ne oZrrdmfdqr Zmc sgd sqZhm bZoZbhsx0
Ax bnloZqhmf sgd oqnonqshnm/kdes/adghmc bnlotsdc ax sgd
rhltkZshnm Zmc sgd bktrsdqhmf: hs adbnldr onrrhakd sn drshlZsd
gnv sgd sqZhmr Zqd tshkhydc0 Lnqd oqdbhrdkx: sgd fnZk hr sn zmc Z
sqZhm bZoZbhsx sgZs lhmhlhydr sgd Zarnktsd cheedqdmbd –Kfl knrr(
adsvddm sgd oqnonqshnm ne kdes/adghmc oZrrdmfdqr eqnl sgd
rhltkZshnm Zmc bktrsdqhmf0

ôkfnqhsgl 1 hr qdodZsdc enq sqZhm bZoZbhshdr eqnl 599 sn 899
–Zrrtlhmf dudqx sqZhm gZr sgd rZld bZoZbhsx Bh + B i
∈h. i ′ G ( vghkd jddohmf G Zmc Sh sgd rZld0 Sgd G Zmc Sh
trdc hm sghr rdbshnm Zqd drshlZsdc eqnl sgd bktrsdqhmf lncdk0
DZbg rhltkZshnm nm Z bZoZbhsx ntsotsr Zm drshlZshnm ne sgd
oqnonqshnm/kdes/adghmc ax dZbg sqZhm0 Sgd Kfl knrr adsvddm sgd
oqnonqshnm ne qhcdqr kdes adghmc eqnl sgd rhltkZshnm Zmc eqnl
sgd bktrsdqhmf hr bZkbtkZsdc0

Ehftqd 7 cdohbsr gnv sgd Kfl knrr etmbshnm dunkudr enq cheedq/
dms sqZhm bZoZbhshdr0 Vgdm Zrrtlhmf sgd sqZhm bZoZbhsx hr 696:
sgd oqnonqshnm/kdes/adghmc eqnl sgd rhltkZshnm adrs lZsbgdr
sgd oqnonqshnm/kdes/adghmc eqnl sgd bktrsdqhmf: rtffdrshmf Z
sqZhm bZoZbhsx ne 6960 SZakd U oqdrdmsr sgd qdrtksr Zmc qdonqsr

Ehf0 70 LhmhlhyZshnm ne LôD enq Kfl knrr etmbshnm vgdm rdZqbghmf enq sgd
lZwhltl bZoZbhsx0

SôAKD U
RHLTKôSHNM QDRTKSR ENQ SGD OQNONQSHNM/KDES/ADGHMC

AX DôBG SQôHM

sgd oqnonqshnm/kdes adghmc ax ansg sgd bktrsdqhmf Zmc rhltkZ/
shnm lncdkr enq Z sqZhm bZoZbhsx ne 696 Zs sgd Cnld?FVBB
rsZshnm0 Sgd ”qdZk; odqbdmsZfdr –eqnl bktrsdqhmf( Zqd kZqfdq
sgZm sgd rhltkZsdc odqbdmsZfdr vgdm sgd mtladqr Zqd rlZkk0
Sghr hr ctd sn sgd eZbs sgZs sgd rhltkZshnm Zrrtldr Zm nqcdqkx
zqrs/bnld/zqrs/rdqudc rxrsdl vgdqd Z etkk sqZhm gZr dwZbskx
Bh oZrrdmfdqr0 Hm qdZkhsx: sgd mtladq ne odnokd hm ”etkk; sqZhmr
vhkk uZqx vgdm sgd rsZshnm hr bqnvcdc0

Sgd lZwhltl bZoZbhsx ne 696 hr Z knvdq antmc drshlZshnm
adbZtrd qhcdqr ZkqdZcx nm sgd sqZhmr –ZooqnwhlZsdkx Z snsZk
ne 24 odnokd enq sgd vgnkd shld odqhnc( Zqd mns bntmsdc
gdqd0 Sgdrd sqZhmr Zqd 5/bZq sqZhmr onrs/fZld vghbg gZud Z
qdbnlldmcdc lZwhltl bZoZbhsx ne 465 odnokd0 Eqnl sghr
ZmZkxrhr: gnvdudq: nmd bZm rdd sgZs sgd lZwhltl bZoZbhsx
hr nesdm dwbddcdc onrs/fZld. odnokd nesdm bqZl snfdsgdq hm
udqx bknrd ptZqsdqr Zr Z qdrtks0 Hs hr Zkrn khjdkx sgZs sghr nudq/
bZoZbhsx rhstZshnm kdZcr sn Zm hmbqdZrdc qhrj ne Zbbhcdms: hmitqx:
nq hkkmdrr0 Gnvdudq: sgd ZmZkxrhr rhlokx bnmzqlr sgd ZmdbcnsZk
duhcdmbd sgZs odnokd gZud Z sdmcdmbx sn ”oZbj hs hm; Zesdq
ronqshmf dudmsr0 Mnsd Zkrn sgZs: tmcdq sgd Zrrtloshnm sgZs
odnokd kdes adghmc dmc to anZqchmf sgd mdws sqZhm adenqd sgd
mdv ZqqhuZkr: qhcdqr vZhs Z lZwhltl ne svn sqZhmr: vghbg
bnqqdronmcr sn sgd bZrd hm Ehftqd 60
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Ehf0 80 Onrs/fZld qhcdq sgqntfgots Zs Cnld?FVBB Zesdq ôskZmsZ Tmhsdc
fZldr vhsg sgd toodq/cdbj rdZshmf nodmdc0

A9 Opdchbshud �mWjxshbr
Sghr rdbshnm oqdrdmsr sgd qdrtksr ne sgd cdlZmc enqdbZrs/

hmf Zmc sqZhm rbgdctkhmf vhsg Z enbtr nm qdftkZq rdZrnm
ôskZmsZ Tmhsdc fZldr vhsg kZqfdq ZssdmcZmbdr0 RhltkZshnmr
Zqd odqenqldc sgZs rgnvbZrd gnv sgd Zcitrsdc sqZhm rbgdctkdr
aZrdc nm enqdbZrsdc cdlZmc trhmf sgd oqnonrdc ldsgncr lZx
rhfmhzbZmskx hloqnud sgd onrs/ fZld bnmfdrshnm Zmc vZhs shld0
z( Sgpntfgots Bnmrhrsdmbx. Sghr rdbshnm ghfgkhfgsr sgd

onrs/fZld sgqntfgots bnmrhrsdmbx enq rsZshnmr mdZq rodbhZk
dudmsr0 Ctd sn sgdhq kZqfdq rhydr: dudmsr Zs Ldqbdcdr/Admy
vgdqd sgd toodq/cdbj rdZshmf vZr nodm Zqd sgd enbtr ne sghr
rdbshnm0 Hm fZldr vhsg Zm nodm toodq cdbj: Zm ZcchshnmZk
29:999 rdZsr Zqd ZuZhkZakd enq otqbgZrd hm sgd toodq cdbj
ne Ldqbdcdr/Admy RsZchtl0 Ctd sn sgd ZcchshnmZk ZssdmcZmbd:
sgdrd dudmsr gZud Z ltbg kZqfdq hloZbs nm sgd LôQSô qZhk
rxrsdl: drodbhZkkx bnloZqdc sn ôskZmsZ GZvjr fZldr vgdqd
sgd ZudqZfd ZssdmcZmbd hr nmkx Zqntmc fl4:999 odnokd0 Hm sghr
rdbshnm: sgd onrs/fZld sgqntfgots hr ZmZkxydc eqnl 39 lhmtsdr
adenqd sgd dmc shld sn 79 lhmtsdr Zesdq sgd dmc shld0

Hm lnrs fZldr: hs hr Zrrtldc sgZs sgd dmc shld hr sgd
ZudqZfd fZld kdmfsg Zesdq sgd rbgdctkdc rsZqs shld. fl gntq ]
49 lhmtsdr enq rnbbdq Zmc 2 gntqr ] fl9 lhmtsdr enq ennsaZkk0
Gnvdudq: Z edv ne sgd dmc shldr vdqd Zcitrsdc hm sghr ZmZkxrhr
adbZtrd hs vZr adkhdudc sgZs sgd dmc shld lhfgs gZud addm
cdkZxdc ctd sn hmitqhdr: cdkZxdc rsZqsr: nq nudqshld0 Sgd cdkZx
hm sgd ZbstZk dmc shld ne sgd fZld bnloZqdc sn sgd dmc shld
bZkbtkZsdc trhmf sgd ZudqZfd fZld kdmfsg hr qdedqqdc sn Zr sgd
neerds0 Enq dZbg fZld: sgd neerds hr drshlZsdc ax bnloZqhmf sgd
sgqntfgots btqudr hm bZrdr vgdqd sgdqd vZr Z bkdZq cdkZx sn
sgd odZj ne sgd sgqntfgots0 Vgdm sgdqd Zqd cdkZxr sn sgd fZld:
rtbg Zr nudqshld enq Z EZkbnmr fZld: sgd sqZhm nodqZsnq vZhsr
sn lZjd sgd mdbdrrZqx Zcitrsldmsr sn sgd ZbstZk rbgdctkd0

Ehftqd 8 rgnvr sgd dmsqhdr sn Cnld?FVBB Zmc Uhmd Bhsx
Zqd fqntodc hmsn 4 lhmtsd ahmr Zmc oknssdc enq ZmZkxrhr0 Mnsd
sgZs sgqdd fZldr gZc neerds Zcitrsldmsr Zr rsZsdc kZsdq hm
SZakd UHH0 Sghr ghfgkhfgsr sgd bnmrhrsdmbx ne ZqqhuZkr sn sgd qZhk
rsZshnmr Cnld?FVBB Zmc Uhmd Bhsx qZhk rsZshnmr Zesdq ôskZmsZ
Tmhsdc fZldr vhsg Zm nodm toodq cdbj0 Sgd ghfgdrs mtladq ne
qhcdqr Zqqhuhmf hm Zmx ahm hr Zklnrs fl:199: vghbg bZm ad rdqudc
vhsg kdrr sgZm svn sqZhmr Zrrtlhmf Z sqZhm bZoZbhsx ne 696 Zr
drshlZsdc hm Rdbshnm U/ô030 Mnsd Zkrn sgZs nmkx qntfgkx 7’
ne odnokd sZjd Z sqZhm fnhmf vdrs: vghkd sgd qdrs ne sgd qhcdqr
vZhs enq sqZhmr fnhmf dZrs0 Ehftqd fl9 rgnv Z rhlhkZq: xds chrshmbs

Ehf0 fl90 Onrs/fZld qhcdq sgqntfgots Zs Cnld?FVBB Zesdq eZkbnmr fZldr0

Ehf0 flfl0 KhmdZq sqdmc adsvddm ZssdmcZmbd Zmc qhcdqrgho hmbqdldms Zesdq sgd
lZhm dudms0

bnmrhrsdmbx enq sgd ennsaZkk fZldr0 Hm rnld ne sgd EZkbnmr=
fZldr: sgdqd Zqd rnld odZjr sgZs bntkc Zkhfm vhsg sgd dmc
ne sgd sghqc ptZqsdq –dw0 fl9?16?19fl8 vgdqd sgd EZkbnmr vdqd
knrhmf 13/9 Zs gZkeshld(0 EZkbnmr fZldr Zqd sxohbZkkx lnqd sgZm
Zm gntq knmfdq sgZm ôskZmsZ Tmhsdc fZldr hm kdmfsg: rn sghr
bntkc Zkrn dwokZhm vgx lnqd eZmr kdZud dZqkx enq EZkbnmr
fZldr sgZm enq ôskZmsZ Tmhsdc fZldr0

Sgd ldZm btqud fhudr Zm qdkZshudkx ZbbtqZsd drshlZshnm ne
sgd ZqqhuZk oZssdqmr Zs sgd rsZshnm0 Sgd ldZm btqud hr bnmudqsdc
hmsn odqbdmsZfdr ax chuhchmf ax sgd ZudqZfd qhcdqrgho Zmc trdc
kZsdq hm bnlahmZshnm vhsg sgd oqdchbsdc qhcdqrgho sn nasZhm Z
oqdchbsdc sgqntfgots btqud0 Fhudm Z qhcdqrgho oqdchbshnm: hs hr
onrrhakd sn drshlZsd sgd ZqqhuZk chrsqhatshnm nudq shld Zs sgd
rsZshnm pthsd ZbbtqZsdkx0
1( Phcdprgho Opdchbshnm. Sgd qdrtksr oqdrdmsdc hm sghr

rdbshnm enbtr nm ronqshmf dudmsr mdZq Cnld?FVBB rsZshnm Zmc
Uhmd Bhsx rsZshnm: h0d0: ôskZmsZ GZvjr fZldr: ôskZmsZ EZkbnmr
fZldr: Zmc ôskZmsZ Tmhsdc fZldr: Zr sgdqd Zqd dmntfg cZsZ
onhmsr enq sgnrd dudmsr sn athkc rsqnmf lncdkr0 Sgdrd dudmsr Zqd
Zkrn Zlnmf sgnrd sgZs gZc sgd kZqfdrs hloZbs nm qhcdqrgho0 Onrs/
fZld qhcdqrgho hr drshlZsdc trhmf DptZshnm fl0 Sgd sqZhmhmf
cZsZ bnmrhrsr ne fl23 dudms cZxr qZmfhmf eqnl IZmtZqx 19fl7 sn
Cdbdladq 19fl80

ôesdq sgd zqrs rsZfd: sgd dqqnq sdql ω hr bZkbtkZsdc eqnl sgd
zssdc KQ lncdk Zr rgnvm hm DptZshnm fl9: vhsg sgd oZqZldsdqr
α9 + �fl19fl Zmc αfl + 9)fl6280

Qhcdqrgho + �fl19fl∀ 9)fl628− ôssdmcZmbd∀ ω –fl9(
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fl1 HDDD SQôMRôBSHNMR NM HMSDKKHFDMS SQôMRONQSôSHNM RXRSDLR

SôAKD UH
OQDCHBSHNM QDRTKS ENQ LNCDK fl

Sgd KQ∀QE lncdk qdbnfmhydr sgZs sgd dqqnq sdql ne sgd
khmdZq lncdk cdodmcr nm nsgdq eZbsnqr: d0f0: vgdsgdq sgdqd hr
Z rdbnmc dudms Zs sgZs cZx nq sgd vhm odqbdmsZfd ne sgd gnld
sdZl0

SZakd UH oqdrdmsr sgd qdrtksr nasZhmdc trhmf Z jdWud,nmd,nts
bpnrr uWjhcWshnm adbZtrd ne khlhsdc rZlokd rhyd0 QE trdr fl:499
sqddr Zmc KQ∀QE trdr A + 799 sqddr0 Sgd oqnonrdc KQ∀ QE
ntsodqenqlr sgd nsgdq lncdkr Zlnmf Zkk ldsqhbr: h0d0: LôD:
LôOD: Zmc QLRD0
2( RhltjWshnm. Sgd fnZk ne sghr rdbshnm hr sn sZjd sgd qdrtksr

eqnl sgd oqduhntr rdbshnm Zmc cdlnmrsqZsd gnv sgdx bZm ad
bnlahmdc hmsn Z oqdchbsdc oZrrdmfdq finv enq Z etstqd onrs/
fZld dudms0 Sn cn sghr: sgd oZrrdmfdq finv enq oqduhntr fZldr
hr oqdchbsdc Zmc rhltkZsdc sn duZktZsd gnv hs vntkc gZud
odqenqldc udqrtr sgd ZbstZk rbgdctkd0 ôfZhm: okdZrd mnsd sgZs
sgd sqZhm nodqZsnqr otkkdc ZcchshnmZk sqZhmr eqnl qdrdqudr ctqhmf
sghr odqhnc sn cdZk vhsg dwbdrr cdlZmc0

Sgd enqdbZrs rokhsr sgd onrs/fZld qhcdqrgho hm zud lhmtsd
ahmr Zmc bZm sgdm ad trdc sn bqdZsd Z sqZhm rbgdctkd0 Sgd
oqnonrdc rbgdctkd bZm ad bnloZqdc sn sgd ZbstZk –qdbnudqdc(
rbgdctkd: fhuhmf jdx hmrhfgsr sn gdko chroZsbgdqr hloqnud
odqenqlZmbd ne sgd qZhk rdquhbd ctqhmf onrs/fZld rohjdr0

Sgd bZrd rstcx hr enbtrdc nm sgd ôskZmsZ Tmhsdc fZldr vhsg
sgd toodq cdbj nodm0 Svn ôskZmsZ Tmhsdc fZldr vdqd dwbktcdc
eqnl sgd ZmZkxrhr: nmd adbZtrd hs vZr Z okZxnee fZld Zmc
sgd nsgdq adbZtrd sgdqd vZr Zm nudqkZoohmf aZrjdsaZkk fZld
Zmc mn rhlhkZq dwZlokdr sn trd enq sgd oqdchbshnmr0 Enq dZbg
cZx: sgd ZbstZk rbgdctkd hr qdbnudqdc trhmf sgd ldsgncr hm
Rdbshnm HU/ô0 Mnsd lZmtZk Zcitrsldmsr Zqd lZcd sn Zcc hm
sqZhmr hm sgd bZrd sgZs svn sqZhmr vdqd bknrd snfdsgdq sn lZjd
rtqd sgZs hs vZr Z eZhq bnloZqhrnm0

Ctd sn sgd qdrtksr ne Rdbshnm U/ô03: hs hr Zrrtldc sgZs dZbg
sqZhm vhkk zkk to sn Z lZw ne 696 oZrrdmfdqr0 AZrdc nm sgd
ZmZkxrhr hm HHH/D: sgd snsZk qhcdqrgho oqdchbshnm hr rbZkdc ax
81’ –sgd odqbdmsZfd ne qhcdqr trhmf sgd fqddm?aktd khmdr hm sgd
dZrs chqdbshnm(: sgdm ax 57’ –sgd odqbdmsZfd ne qhcdqr kdZuhmf
ctqhmf sghr onrs/fZld odZj odqhnc(: sgdm zmZkkx ax flfl9’ sn
Zcc Z ateedq: aZrdc nm sgd ZudqZfd LôOD eqnl sgd oqduhntr
rdbshnm HU/A0fl0 Sgdm: sghr enqdbZrsdc cdlZmc hr trdc sn bqdZsd
sgd oqnonrdc rbgdctkd trhmf ôkfnqhsgl fl0

Sgd udbsnq fqZog enq LôQSô=r qdftkZq dZrsantmc rdquhbd
nm vddjdmcr bZm ad rddm hm Ehftqd fl10 Sgdrd shldr vdqd
cdqhudc eqnl LôQSô=r oZrs FSER rbgdctkd0 Sgd dZrsantmc
chqdbshnm bnmrhrsr ne ZksdqmZshmf sqZhmr ne sgd Aktd Khmd: vghbg
fndr Zkk sgd vZx eqnl G0 D0 Gnkldr sn HmchZm Bqddj: Zmc
sgd Fqddm Khmd: vghbg bnudqr rnld ne sgd lhcckd rsnor Zmc
ZcchshnmZkkx bnudqr AZmjgdZc rsZshnm0 Ehftqd fl2 rgnvr sgd
oqnonrdc dZrsantmc sqZhm rbgdctkd cdqhudc eqnl sgd fdmdqZsdc
cdoZqstqd shldr enq Cnld?FVBB trhmf ôkfnqhsgl fl0 7 sqZhmr
Zqd Zccdc hm sgd dZrsantmc chqdbshnm: vhsg sgd 4 aktd khmd

Ehf0 fl10 Sgd mnqlZk –mnm/dudms( vddjdmc dZrsantmc sqZhm rbgdctkd aZrdc
enq LôQSô0

Ehf0 fl20 Sgd oqnonrdc dZrsantmc onrs/fZld sqZhm rbgdctkd enq sgd ZskZmsZ
tmhsdc fZld nm rdosdladq 11: 19fl7 aZrdc nm sgd fdmdqZsdc cdoZqstqd shldr
enq Cnld?FVBB eqnl ôkfnqhsgl fl0

sqZhmr rsZxhmf qdkZshudkx bnmrhrsdms0 Gnvdudq: hs hr hlonqsZms
sn mnsd sgZs ne sgd 7 Zccdc sqZhmr: 3 ne sgdl Zqd rhlokx
dwsdmrhnmr ne sgd 3 fqddm khmd sqZhmr rddm hm Ehftqd fl1 sgZs
mnv fn Zkk sgd vZx sn sgd HmchZm Bqddj rsZshnm0 Sgtr: nmkx
3 ZcchshnmZk sqZhmr Zqd mddcdc0 Sgd sqZhmr Zqd lnqd eqdptdms
hm sgd oqnonrdc rbgdctkd: ats ldds sgd lhmhltl gdZcvZx
qdpthqdldmsr ne LôQSô0 Ehftqd fl3 hr sgd qdbnmrsqtbshnm eqnl
Aqddyd BZqc cZsZ ne sgd ZbstZk rsnor Zmc eqdptdmbhdr ne sqZhmr
nm Rdosdladq 11: 19fl70 Sgd khmdr dZbg sqZhm adknmfr sn hr
cdohbsdc Zr vdkk0 Hm bnloZqhmf Ehftqd fl2 Zmc Ehftqd fl3: nmd
bZm rdd sgZs sgd oqnonrdc rbgdctkd trdr Z qdZrnmZakd mtladq
ne sqZhmr qdkZshud sn vgZs ZbstZkkx sqZmrohqdc0 Etqsgdqlnqd:
sgd Zccdc sqZhmr rsZqs rkhfgskx dZqkhdq Zmc Zqd lnqd dudmkx
roZbdc nts0 Ehftqd fl4 bnloZqdr sgd bZoZbhsx ne sgd ZbstZk Zmc
bnlonrdc rbgdctkdr ZfZhmrs sgd ZqqhuZk qZsd enq sgd ôskZmsZ
Tmhsdc fZld nm Rdosdladq 11: 19fl70 Hs cdlnmrsqZsdr gnv sgd
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RôMSôMôL ds Zk0. OTAKHB SQôMRHS ENQ RODBHôK DUDMSR. QHCDQRGHO OQDCHBSHNM ôMC SQôHM RBGDCTKHMF fl2

Ehf0 fl30 Sgd ZbstZk dZrsantmc onrs/fZld sqZhm rbgdctkd enq sgd ôskZmsZ Tmhsdc
fZld nm Rdosdladq 11: 19fl7 drshlZsdc eqnl sgd Aqddyd cZsZ0

Ehf0 fl40 Sgd ZqqhuZk qZsd enq sgd ôskZmsZ Tmhsdc fZld nm Rdosdladq
11: 19fl7 hr cdohbsdc Zknmf rhcd sgd ”bZoZbhsx; ne sgd ZbstZk Zmc oqnonrdc
rbgdctkdr: vghbg gZud sgdhq gdhfgs qdoqdrdmsdc ax sgd bZoZbhsx odq sqZhm
–696 oZrrdmfdqr( chuhcdc ax sgd lhmtsdr rhmbd sgd kZrs sqZhm0

bZoZbhsx ne sgd oqnonrdc rbgdctkd lnqd bknrdkx Zkhfmr vhsg
sgd ZbstZk cdlZmc: vghbg kdZcr sn adssdq rdquhbd ptZkhsx0

Sgd oqnonrdc Zmc ZbstZk rbgdctkdr Zqd bnloZqdc ax duZktZs/
hmf sgdhq rhltkZshnm qdrtksr trhmf ôkfnqhsgl fl Zbqnrr sgd rtards
ne ôskZmsZ Tmhsdc fZld cZx vhsg sgd toodq cdbj rdZshmf nodm
vghkd jddohmf sgd nsgdq hmotsr sgd rZld0 Sgd sqZhm bZoZbhshdr
Bh ∈h ′ G Zqd rds sn 6960 G Zmc R Zqd sgd ZbstZk G Zmc R enq
sgd rodbhzb fZld cZx0 Sgd rhltkZshnmr enbtr nm sgd onrs/fZld
shld odqhnc: vghbg qdpthqdr Zm hmbqdZrdc sqZhm eqdptdmbx sn
rdquhbd sgd rtqfd hm cdlZmc0 Hs hr Zrrtldc sgZs sgd rbgdctkdr
qdstqm sn mnqlZk –dudqx 19 lhmtsdr odq khmd( enkknvhmf sghr
lnchzdc rbgdctkd enq sgd odZj odqhnc0

SZakd UHH chrokZxr sgd qdrtksr ne sgd fl5 rhltkZshnmr. svn
enq dZbg ne sgd dhfgs ôskZmsZ Tmhsdc fZldr ne enbtr vgdqd
sgd toodq/cdbjr vdqd nodm0 Sgdqd hr rhfmhzbZms cdbqdZrdr sn
sgd ZudqZfd odqbdms kdes adghmc –πh.r( nm ZudqZfd enq dZbg sqZhm
bnloZqdc sn sgd ZbstZk sqZhm: vghbg rgnvr sgd rbgdctkd hr

Ehf0 fl50 Enq dZbg ne sgd dhfgs ôskZmsZ Tmhsdc fZldr vhsg sgd toodq cdbj
nodm: sgd svn anw oknsr bnloZqd rhltkZsdc ZbstZk sqZhm rbgdctkdr ur0 rhltkZsdc
oqnonrdc sqZhm rbgdctkdr0 Mnsd sgd mtladq ne sqZhmr hr qdoqdrdmsdc vhsg w
lZqjdqr0

Ehf0 fl60 Enq dZbg ne sgd dhfgs ôskZmsZ Tmhsdc fZldr vhsg sgd toodq cdbj
nodm: sgd opnonpshnm,jdes,adghmc enq dZbg sqZhm hr oknssdc enq ansg rhltkZshnmr0
Sgd qdrtksr eqnl sgd rhltkZshnmr ne ZbstZk –qdbnudqdc( rbgdctkdr Zqd hm qdc
Zmc qdrtksr eqnl rhltkZshnmr vhsg oqnonrdc rbgdctkdr Zqd hm aktd0 Mnsd sqZhmr
mdZq sgd adfhmmhmf Zmc dmc ne sgd rbgdctkdr sdmc sn gZud 9 qhcdqr kdes adghmc0

adssdq lZsbghmf sgd hmbqdZrdc cdlZmc0 ôcchshnmZkkx: ZudqZfd
oZrrdmfdq vZhs shld –τo( hloqnudr hm lnrs bZrdr0 Hm sgd
bZrd ne LôQSô: sgd lZinqhsx ne qhcdqr ctqhmf sghr onrs/fZld
odqhnc Zqd anZqchmf Zs Uhmd Bhsx Zmc Cnld?FVBB rsZshnmr0
Sgdqd hr Z kdrr rhfmhzbZms hloZbs nm vZhs shld Zmc oZrrdmfdqr
kdes adghmc enq mnm/dudms qhcdqr Zs sgd enkknvhmf rsnor: rhmbd
dmntfg oZrrdmfdqr Zkhfgs Zmc sqZmredq Zs Ehud Onhmsr: sgd rsno
enkknvhmf Cnld?FVBB0 Nm ZudqZfd Zants nmd lnqd sqZhm hr
trdc Zr Zm dwsqZ ateedq vZr Zccdc sn oqnsdbs ZfZhmrs sgd shldr
sgZs sgd qhcdqrgho hr tmcdqoqdchbsdc0 Sghr hr sgd mtladq ne
sqZhmr sgZs cdoZqs eqnl Cnld?FVBB vhsghm sgd bnmrhcdqdc
shld vhmcnv0

Ehftqd fl5 rgnvr anwoknsr ne sgd rhltkZsdc vZhs shld trhmf
ansg ZbstZk Zmc oqnonrdc rbgdctkdr0 Sgd mtladq ne sqZhmr
qdoqdrdmsdc ax sgd − lZqjdqr0 Mnsd sgZs: hm lnrs bZrdr: sgd
lZwhltl vZhs shld hr cdbqdZrdc: Zr vdkk Zr sgd 64sg odqbdmshkd
Zmc ldchZm0

Ehftqd fl6 ghfgkhfgsr sgd oqnonqshnm ne odnokd kdes adghmc
ax hmchuhctZk sqZhmr0 Sgd oqnonrdc rbgdctkdr odqenqldc rhf/
mhzbZmskx adssdq hm sghr bZsdfnqx Zr sgd cdlZmc lZsbgdr
sgd oqnonrdc sqZhm rbgdctkd lnqd ZbbtqZsdkx0 Hm sgd dwhrshmf

This article has been accepted for inclusion in a future issue of this journal. Content is final as presented, with the exception of pagination. 

Authorized licensed use limited to: Georgia Institute of Technology. Downloaded on June 08,2024 at 09:59:45 UTC from IEEE Xplore.  Restrictions apply. 



fl3 HDDD SQôMRôBSHNMR NM HMSDKKHFDMS SQôMRONQSôSHNM RXRSDLR

SôAKD UHH
QDRTKSR EQNL SVN RHLTKôSHNMR ENQ DôBG NE SGD DHFGS ôSKôMSô TMHSDC FôLDR TRHMF ôBSTôK ôMC OQNONRDC

RBGDCTKDR ôRRTLHMF ô LôW NBBTOôMBX NE 696 QHCDQR ODQ UDGHBKD

SôAKD UHHH
QNATRSMDRR ôMôKXRHR ENQ DôBG NE SGD DHFGS ôSKôMSô TMHSDC FôLDR TRHMF UôQHNTR ODQBDMSR NE ôBSTôK

SNSôK QHCDQRGHO ôR SGD ENQDBôRSDC SNSôK QHCDQRGHO VHSG MN ôCCHSHNMôK ATEEDQ

rbgdctkd: kdrr sgZm gZke sgd odnokd Zs sgd rsZshnm Zqd Zakd sn
anZqc sgd sqZhm0 Sghr bntkc kdZc sn onsdmshZk bqnvchmf Zmc
cdbqdZrdc btrsnldq dwodqhdmbd Zr oZrrdmfdqr gZud sn vZhs
ltkshokd sqZhmr adenqd anZqchmf hm rnld bZrdr0

Sgd qnatrsmdrr ne sgd ldsgncr ntskhmdc hm sghr oZodq
Zqd uZkhcZsdc ax Z rds ne dwodqhldmsr sgZs bZm ad rddm hm
SZakd UHHH0 Enq sgdrd dwodqhldmsr: uZqhntr oqnonqshnmr ne sqtd
qhcdqrgho vdqd trdc Zr sgd enqdbZrsdc uZktd vgdm fdmdqZshmf
sgd oqnonrdc rbgdctkd0 Nmd bZm rdd sgZs hloqnudldmsr nm
sgd odqenqlZmbd ne sgd ZbstZk rbgdctkd eqnl SZakd UHH Zqd
Zbghdudc ax trhmf sgd sqtd qhcdqrgho uZktd Zmc flfl9’ ne sgd
sqtd qhcdqrgho0 Vhsg fl99’ ZbbtqZsd oqdchbshnmr: sgd vZhs shld
Zmc ZudqZfd oqnonqshnm kdes adghmc Zqd hloqnudc Zbqnrr sgd
rbdmZqhnr vhsg etqsgdq hloqnudldmsr vgdm Zm ZcchshnmZk fl9’
hr Zccdc sn sgd enqdbZrsdc hmots hm sgd qhfgslnrs bnktlmr0
Hm sgd 89’ bZrd: vgdqd qhcdqrgho hr tmcdqoqdchbsdc ax fl9’: sgd
vZhs shldr Zmc nudqbqnvchmf Zqd rshkk rnldshldr adssdq sgZm sgd
rhltkZsdc odqenqlZmbd ne sgd ZbstZk rbgdctkd: ats nudqZkk kdZcr
sn Z rhfmhzbZmskx onnqdq odqenqlZmbd sgZm sgd fl99’ Zmc flfl9’
bZrdr0 Enq sqZmrhs nodqZsnqr sgdqd hr rhfmhzbZms bnmbdqm vhsg
lhshfZshmf sgd onsdmshZk mdfZshud hloZbs ne rodbhZk dudmsr nm
vZhs shld: bnmfdrshnm: Zmc rZedsx enq ansg dudms Zmc mnm/dudms
qhcdqr0 Sgdqdenqd: hs hr itrshzdc sn rkhfgskx nudqoqdoZqd ctqhmf
sgd sZbshbZk okZmmhmf rsZfdr ax Zcchmf Z ateedq sn enqdbZrsdc
qhcdqrgho sn Zbbntms sn Zbbntms enq sgd ZudqZfd oqdchbshnm dqqnq0
NudqZkk: sgd oqnonrdc ldsgncr Zqd eZhqkx qnatrs sn enqdbZrsr
sgZs Zqd rkhfgskx nee Zmc qdrtks hm edZrhakd rbgdctkdr sgZs bZm
Zbghdud qdZrnmZakd odqenqlZmbd dudm he rkhfgskx lnqd odnokd
trd sqZmrhs sgZm dwodbsdc0

UH0 CHRBTRRHNM

Sghr oZodq rstchdr sgd hloZbs ne enqdbZrshmf Zmc rbgdctkhmf
ldsgncr nm sqZmrhs bnmfdrshnm Zmc vZhs shldr Zesdq kZqfd

ronqshmf dudmsr0 Sgd ghfg cdmrhsx ne onrs/fZld qhcdqrgho bZm
gZud mdfZshud hloZbsr nm bnmfdrshnm Zmc vZhs shldr enq ansg
dudms Zmc mnm/dudms qhcdqr0 SqZmrhs Zfdmbhdr nesdm gZud sn
trd ZcchshnmZk sqZhmr bnloZqdc sn sgdhq mnqlZk vddjmhfgs
nq vddjdmc rbgdctkdr0 Sghr oZodq oqnuhcdr jdx snnkr enq
sqZmrhs nodqZsnqr sn trd enq sZbshbZk okZmmhmf enq sghr chrqtoshud
onrs/fZld odqhncr sn dmrtqd sgZs sgd rxrsdl qtmr rlnnsgkx Zmc
dezbhdmskx0

Sghr oZodq oqdrdmsr Z bZrd rstcx nm LôQSô: enbtrhmf nm
sgd kZqfd ronqshmf dudmsr Zs sgd Ldqbdcdr/Admy RsZchtl hm
cnvmsnvm ôskZmsZ: Fô0 Sgd qdrtksr rgnv sgZs onrs/fZld rod/
bhZk dudms qhcdqrgho bZm deedbshudkx ad enqdbZrsdc ax bnlahmhmf
snsZk qhcdqrgho oqdchbshnmr vhsg ghrsnqhbZk oZrrdmfdq ZqqhuZk
btqudr0 ôcchshnmZkkx: sgd bZrd rstcx ghfgkhfgsr gnv sqZmrhs
nodqZsnqr bZm rhfmhzbZmskx hloqnud oZrrdmfdq vZhs shldr Zmc
bnmfdrshnm enkknvhmf kZqfd dudmsr ax drshlZshmf sgd qdpthqdc
sqZhm eqdptdmbhdr sn rdqud sgd enqdbZrsdc cdlZmc vhsg lhmh/
lZk oZrrdmfdqr kdes adghmc Zmc sgdm fdmdqZshmf Z onrs/fZld
rbgdctkd0 Enq etqsgdq hloqnudldmsr: sqZmrhs Zfdmbhdr bZm Zkrn
bnmrhcdq trhmf nsgdq dwhrshmf qdZk/shld noshlhyZshnm sdbgmhptdr
rtbg Zr rgnqs/stqmhmf: rjho/rsno oZssdqmr: nq Zcchmf ateedq
shld sn sgdhq rbgdctkdr0 Dudm sgntfg sgd oqnonrdc ldsgncr
vdqd cdrhfmdc sn bqdZsd Z rbgdctkd cZxr nq vddjr hm ZcuZmbd
enq sZbshbZk okZmmhmf otqonrdr: sgdx Zqd udqx bnlotsZshnmZkkx
dezbhdms: sZjhmf nmkx rdbnmcr sn qtm: Zmc bntkc ad lnchzdc
hm sgd etstqd enq qdZk/shld: nodqZshnmZk okZmmhmf oqnakdlr0

Sgd ZmZkxrhr Zmc ldsgncr Zqd dwodbsdc sn ad fdmdqZkhyZakd
sn nsgdq bhshdr sgZs Zqd ansg lnqd cdbdmsqZkhydc Zmc onkxbdmsqhb
sgZm ôskZmsZ: rhmbd sgd lZhm enbtr ne sgd ZmZkxrhr rsZqsr vhsg
hcdmshexhmf rodbhzb khmd Zmc chqdbshnm vgdqd rodbhZk dudmsr
bZtrd Z rtqfd hm cdlZmc adxnmc sgd bZoZbhsx ne sgd mnqlZk
vddjcZx nq vddjdmc rbgdctkd0 Enq lZmx sqZmrhs Zfdmbhdr:
rodbhZk dudmsr nesdm nbbtq ctqhmf mnqlZk nee/odZj gntqr0
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Ehf0 fl70 Sgd LôQSô QZhk khmdr Zmc rsZshnmr )24[0

Vddjmhfgs Zmc vddjdmc rbgdctkdr nesdm cn mns gZud dmntfg
bZoZbhsx sn gZmckd sgd bqnvcr sgZs rvZql sn sgd sn sgd qZhk
khmdr Zesdq Z kZqfd dudms0 Sgdqdenqd: ZcuZmbd bnnqchmZshnm Zmc
sZbshbZk okZmmhmf sn hmbqdZrd sgd snsZk mtladq ne sqZhmr nq bZqr
odq sqZhm hr nesdm onrrhakd Zmc vhkk gdko sn ZkkduhZsd vZhs shldr:
bnmfdrshnm: Zmc onsdmshZk rZedsx bnmbdqmr0 Hm rnld bZrdr:
sqZmrhs Zfdmbhdr lZx gZud rxrsdl bZoZbhsx sgZs hr hmrtezbhdms
sn rdqud sgd onrs/fZld ZqqhuZk qZsd0 Hm sgdrd bZrdr: sgd sqZmrhs
Zfdmbhdr Zqd khlhsdc sn qtmmhmf sgdhq rdquhbd Zs lZwhltl
eqdptdmbx Zmc knnjhmf Zs vZxr sn lncd rghes oZrrdmfdqr sn
atrdr nq nsgdq enqlr ne sqZmrhs0

Etstqd vnqj bntkc hmbktcd Z knmfhstchmZk rstcx nudq lnqd
xdZqr sn etqsgdq hloqnud sgd ZbbtqZbx vhsg kZqfdq rZlokd rhydr0
Ldqbdcdr/Admy RsZchtl Zmc ôskZmsZ Tmhsdc chc mns dwhrs
adenqd 19fl7: sgtr: mn ZcchshnmZk ghrsnqhbZk cZsZ hr ZuZhkZakd0
RhlhkZqkx: ôskZmsZ hm 1919 vZr Zeedbsdc ax sgd BNUHC/fl8

oZmcdlhb: sgtr qdrsqhbshmf sgd cZsZ rds sn kdrr sgZm svn etkk
xdZqr0 ômnsgdq chqdbshnm vntkc ad ZcchshnmZk bZrd rstchdr nm
nsgdq sqZmrhs Zfdmbhdr Zmc sxodr ne dudmsr: hmbktchmf dudmsr
vhsg knvdq rZlokd rhydr bnloZqdc sn lnqd sgd lnqd eqdptdms
oqnedrrhnmZk ronqshmf dudmsr0 Hs vntkc Zkrn ad hmsdqdrshmf sn
odqenql qdkZsdc ZmZkxrhr sn duZktZsd onsdmshZk hloZbsr ne Zmx
etstqd hmeqZrsqtbstqd oqnidbsr rtbg Zr khmd dwsdmrhnmr nm rodbhZk
dudms qhcdqr enq sqZmrhs Zfdmbhdr0

ôOODMCHW ô
LôQSô QôHK RSôSHNM LôO

Rdd Ehf0 fl70

ôOODMCHW A
LDôM QHCDQRGHO EKNVR

Rdd Ehf0 fl80

This article has been accepted for inclusion in a future issue of this journal. Content is final as presented, with the exception of pagination. 

Authorized licensed use limited to: Georgia Institute of Technology. Downloaded on June 08,2024 at 09:59:45 UTC from IEEE Xplore.  Restrictions apply. 



fl5 HDDD SQôMRôBSHNMR NM HMSDKKHFDMS SQôMRONQSôSHNM RXRSDLR

Ehf0 fl80 OZrrdmfdq Eknv –mnm/dudms cZxr( fqZogr enq sgqdd rsZshnmr rgnvhmf sgd vddjcZx –qdc( Zmc vddjdmc –aktd( OZrrdmfdq finv enq dmsqhdr –kdes( Zmc dwhsr
–qhfgs(0 Sgd rgZcdc qdfhnm qdoqdrdmsr sgd fl9sg/89sg odqbdmshkd qZmfd enq dZbg ahm0

ôBJMNVKDCFLDMS

LZmx sgZmjr sn Qnadqs Fnncvhm: sgd Chqdbsnq ne qdrdZqbg
Zmc ZmZkxrhr vhsg LôQSô: enq Zrjhmf sgd qdrdZqbg ptdrshnmr
sgZs lnshuZsdc sghr qdrdZqbg Zmc rgZqhmf LôQSô=r cZsZ0

QDEDQDMBDR

)fl[ L0 J0 Dk LZgqrh: D0 Bíld: K0 Ntjgdkknt: Zmc L0 Udqkdxrdm: ”Bktr/
sdqhmf rlZqs bZqc cZsZ enq tqaZm lnahkhsx ZmZkxrhr:; GDDD SpWmr9 Gmsdjj9
SpWmro9 Rxrs9: unk0 fl7: mn0 2: oo0 6fl1-617: LZq0 19fl60

)1[ L0 LnqZch Zmc L0 SqáoZmhdq: ”ôrrdrrhmf knmfhstchmZk rsZahkhsx ne otakhb
sqZmronqs trdqr vhsg rlZqs bZqc cZsZ:; SpWmro9 Pdr9 Opnb9: unk0 37:
oo0 fl253-fl264: 19190 )Nmkhmd[0 ôuZhkZakd. gssor.??vvv0rbhdmbdchqdbs0
bnl?rbhdmbd?Zqshbkd?ohh?R1241fl35419294723

)2[ L0 R0 FgZdlh: A0 ôfZqc: L0 SqáoZmhdq: Zmc U0 OZqsnuh MhZ: ”ô uhrtZk
rdfldmsZshnm ldsgnc enq sdlonqZk rlZqs bZqc cZsZ:; SpWmronpslds,
phbW �: SpWmro9 Rbh9: unk0 fl2: mn0 4: oo0 27fl-393: LZx 19fl6: cnh.
fl90fl979?12138824019fl50fl1621620

)3[ O0 Rgdm: K0 NtxZmf: B0 VZmf: X0 Rgh: Zmc X0 Rt: ”Bktrsdq Zmc bgZqZbsdqhr/
shb ZmZkxrhr ne RgZmfgZh ldsqn rsZshnmr aZrdc nm ldsqn bZqc Zmc kZmc/trd
cZsZ:; Fdn,RoWshWj Gme9 Rbh9: unk0 12: mn0 3: oo0 241-25fl: Nbs0 1919: cnh.
fl90fl979?fl9984919019190fl7353520

)4[ V0 Kh: P0 Ktn: P0 BZh: Zmc W0 YgZmf: ”Trhmf rlZqs bZqc cZsZ sqhlldc ax
sqZhm rbgdctkd sn ZmZkxyd ldsqn oZrrdmfdq qntsd bgnhbd vhsg rxmbgqnmntr
bktrsdqhmf:; I9 �cu9 SpWmro9: unk0 19fl7: oo0 fl-fl2: Itk0 19fl70

)5[ X0 Ygt: G0 M0 Jntsrnontknr: Zmc M0 G0 L0 Vhkrnm: ”Hmedqqhmf kdes
adghmc oZrrdmfdqr hm bnmfdrsdc ldsqn rxrsdlr eqnl ZtsnlZsdc cZsZ:;
SpWmro9 Pdr9 Opnb9: unk0 12: oo0 251-268: 19fl60 )Nmkhmd[0 ôuZhkZakd.
gssor.??vvv0rbhdmbdchqdbs0bnl?rbhdmbd?Zqshbkd?ohh?R1241fl354fl6291884

)6[ D0 Lhkkdq: F0 D0 Rämbgdy/LZqsémdy: Zmc M0 MZrrhq: ”DrshlZshnm ne oZr/
rdmfdqr kdes adghmc ax sqZhmr hm ghfg/eqdptdmbx sqZmrhs rdquhbd nodqZshmf
mdZq bZoZbhsx:; SpWmro9 Pdr9 Pdbnpc: I9 SpWmro9 Pdr9 AnWpc: unk0 1561:
mn0 7: oo0 386-493: Cdb0 19fl70

)7[ G0 D0 SZm: C0 V0 Rng: X0 R0 Rng: Zmc L0 ô0 QZlkh: ”CdqhuZshnm ne sqZhm
ZqqhuZk shlhmfr sgqntfg bnqqdkZshnmr eqnl hmchuhctZk oZrrdmfdq eZqdbZqc
cZsZ:; SpWmronpsWshnm: unk0 37: mn0 5: oo0 2fl7fl-2194: Cdb0 191fl0
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)8[ R0/O0 Gnmf: X0/G0 Lhm: L0/I0 OZqj: J0 L0 Jhl: Zmc R0 L0 Ng: ”Oqdbhrd
drshlZshnm ne bnmmdbshnmr ne ldsqn oZrrdmfdqr eqnl rlZqs bZqc cZsZ:;
SpWmronpsWshnm: unk0 32: mn0 4: oo0 638-658: Rdo0 19fl50

)fl9[ ô0 JtooZl ds Zk0: ”HmmnuZshud ldsgncr enq bnkkdbshmf cZsZ Zmc enq
lncdkhmf sqZudk qdkZsdc sn rodbhZk dudmsr:; SpWmro9 Pdr9 Pdb9: I9 SpWmro9
Pdr9 AnWpc: unk0 1135: mn0 fl: oo0 13-2fl: IZm0 19flfl0

)flfl[ E0 B0 OdqdhqZ: E0 Qncqhftdr: Zmc L0 Adm/ôjhuZ: ”Hmsdqmds Zr Z rdmrnq. ô
bZrd rstcx vhsg rodbhZk dudmsr:; hm Opnb9 4zrs SpWmro9 Pdr9 AnWpc �mmt9
Lddshmf: VZrghmfsnm: CB: TRô: 19fl1: OZodq fl1/22540

)fl1[ E0 B0 OdqdhqZ: E0 Qncqhftdr: D0 Onkhrbhtb: Zmc L0 Adm/ôjhuZ: ”Vgx
rn lZmx odnokd“ DwokZhmhmf mnmgZahstZk sqZmronqs nudqbqnvchmf vhsg
hmsdqmds cZsZ:; GDDD SpWmr9 Gmsdjj9 SpWmro9 Rxrs9: unk0 fl5: mn0 2:
oo0 fl269-fl268: Itm0 19fl40

)fl2[ X0 YgZn: Y0 LZ: W0 IhZmf: Zmc G0 M0 Jntsrnontknr: ”Rgnqs/sdql ldsqn
qhcdqrgho oqdchbshnm ctqhmf tmokZmmdc dudmsr:; SpWmro9 Pdr9 Pdb9: I9
SpWmro9 Pdr9 AnWpc: unk0 1565: mn0 1: oo0 fl21-fl36: Eda0 1911: cnh.
fl90flfl66?925flfl87fl1flfl9264420

)fl3[ W0 VZmf: M0 YgZmf: X0 YgZmf: Zmc Y0 Rgh: ”EnqdbZrshmf ne rgnqs/sdql
ldsqn qhcdqrgho vhsg rtoonqs udbsnq lZbghmd nmkhmd lncdk:; I9 �cu9
SpWmro9: unk0 19fl7: oo0 fl-fl2: Itm0 19fl70

)fl4[ O0 MntqrZkdgh: G0 M0 Jntsrnontknr: Zmc I0 YgZn: ”QdZk shld sqZmrhs
cdlZmc oqdchbshnm bZostqhmf rsZshnm hmsdqZbshnmr Zmc hloZbs ne rod/
bhZk dudmsr:; SpWmro9 Pdr9 B: Dldpf9 Sdbgmnj9: unk0 86: oo0 166-299:
Cdb0 19fl70 )Nmkhmd[0 ôuZhkZakd. gssor.??vvv0rbhdmbdchqdbs0bnl?rbhdmbd?
Zqshbkd?ohh?R9857989Wfl729fl686

)fl5[ X0 Kh: W0 VZmf: R0 Rtm: W0 LZ: Zmc F0 Kt: ”EnqdbZrshmf rgnqs/sdql
rtavZx oZrrdmfdq finv tmcdq rodbhZk dudmsr rbdmZqhnr trhmf ltkshrbZkd
qZchZk aZrhr etmbshnm mdsvnqjr:; SpWmro9 Pdr9 B: Dldpf9 Sdbgmnj9: unk0 66:
oo0 295-217: ôoq0 19fl60

)fl6[ L0 Mh: P0 Gd: Zmc I0 FZn: ”EnqdbZrshmf sgd rtavZx oZrrdmfdq finv tmcdq
dudms nbbtqqdmbdr vhsg rnbhZk ldchZ:; GDDD SpWmr9 Gmsdjj9 SpWmro9 Rxrs9:
unk0 fl7: mn0 5: oo0 fl512-fl521: Itm0 19fl60

)fl7[ A0 D0 Jhmf: ”Oqdchbshmf mZshnmZk aZrjdsaZkk ZrrnbhZshnm fZld ZssdmcZmbd
trhmf qZmcnl enqdrsr:; I9 Bnlots9 Rbh9 Gme9 Sdbgmnj9: unk0 4: mn0 fl:
oo0 fl-fl3: Itm0 19fl60

)fl8[ R0 JZqmadqfdq Zmc B0 ômsnmhnt: ”Mdsvnqj-vhcd oqdchbshnm ne otakhb
sqZmronqsZshnm qhcdqrgho trhmf roZshn/sdlonqZk khmj-kdudk hmenqlZshnm:;
I9 SpWmro9 FdnfpWogx: unk0 71: IZm0 1919: ôqs0 mn0 fl914380

)19[ E0 Qncqhftdr: R0 R0 Anqxrnu: A0 Qhadhqn: Zmc E0 B0 OdqdhqZ: ”ô AZxdrhZm
Zcchshud lncdk enq tmcdqrsZmchmf otakhb sqZmronqs trZfd hm rodbhZk
dudmsr:; GDDD SpWmr9 OWssdpm �mWj9 LWbg9 Gmsdjj9: unk0 28: mn0 flfl:
oo0 1flfl2-1fl15: Mnu0 19fl60

)1fl[ B0 Khdabgdm: ”Sgd zqrs noshlhydc qZhkvZx shldsZakd hm oqZbshbd:; SpWmro9
Rbh9: unk0 31: mn0 3: oo0 319-324: Mnu0 19970

)11[ O0 RdqZzmh Zmc V0 Tjnuhbg: ”ô lZsgdlZshbZk lncdk enq odqhnchb rbgdctk/
hmf oqnakdlr:; RG�L I9 Chrbpdsd LWsg9: unk0 1: mn0 3: oo0 449-47fl:
Mnu0 fl8780

)12[ T0 S0 YhlldqlZmm Zmc S0 Khmcmdq: ”SqZhm rbgdctkd noshlhyZshnm hm
otakhb qZhk sqZmronqs:; hm LWsgdlWshbr-Jdx Sdbgmnjnfx enp sgd Etstpd:
V0 I�fdq Zmc G0 I0 Jqdar: Dcr0 Adqkhm: FdqlZmx. Roqhmfdq: 1992: cnh.
fl90fl996?867/2/531/44642/7©420

)13[ X0 VZmf: K0 Ygt: P0 Khm: Zmc K0 YgZmf: ”KdudqZfhmf ahf cZsZ ZmZ/
kxshbr enq sqZhm rbgdctkd noshlhyZshnm hm tqaZm qZhk sqZmrhs rxrsdlr:;
hm Opnb9 1zrs Gms9 Bnme9 Gmsdjj9 SpWmro9 Rxrs9 —GSRB(: Mnu0 19fl7:
oo0 fl817-fl8210

)14[ G0 Ftn: X0 AZh: P0 Gt: G0 YgtZmf: Zmc W0 Edmf: ”NoshlhyZshnm nm
ldsqn shldsZakd bnmrhcdqhmf sqZhm bZoZbhsx Zmc oZrrdmfdq cdlZmc eqnl
hmsdqbhsx qZhkvZxr:; RlWps Pdrhjhdms SpWmro9: unk0 2: mn0 fl: oo0 55-66:
LZx 191fl0

)15[ ô0 Bdcdq: R0 GZrrnkc: B0 Ctmkno: Zmc H0 Bgdm: ”Hloqnuhmf tqaZm otakhb
sqZmronqs rdquhbd trhmf mdv shldsZakhmf rsqZsdfhdr vhsg cheedqdms udghbkd
rhydr:; Gms9 I9 TpaWm Rbh9: unk0 fl6: mn0 1: oo0 128-147: Itk0 19fl2: cnh.
fl90fl979?fl1154823019fl206651760

)16[ R0 Kh: Q0 Wt: Zmc J0 GZm: ”CdlZmc/nqhdmsdc sqZhm rdquhbdr noshlhyZshnm
enq Z bnmfdrsdc tqaZm qZhk khmd. HmsdfqZshmf rgnqs stqmhmf Zmc gdsdqn/
fdmdntr gdZcvZxr:; SpWmronpsldsphbW �: SpWmro9 Rbh9: unk0 fl4: mn0 1:
oo0 fl348-fl375: Mnu0 19fl80

)17[ J0 Kh: G0 GtZmf: Zmc O0 Rbgnmedkc: ”Ldsqn shldsZakhmf enq shld/uZqxhmf
oZrrdmfdq cdlZmc Zmc bnmfdrshnm Zs rsZshnmr:; I9 �cu9 SpWmro9: unk0 19fl7:
oo0 fl-15: Itk0 19fl70

)18[ G0 Mht: W0 Ygnt: Zmc Q0 FZn: ”SqZhm rbgdctkhmf enq lhmh/
lhyhmf oZrrdmfdq vZhshmf shld vhsg shld/cdodmcdms cdlZmc Zmc
rjho/rsno oZssdqmr. MnmkhmdZq hmsdfdq oqnfqZllhmf lncdkr vhsg khm/
dZq bnmrsqZhmsr:; SpWmro9 Pdr9 A: Ldsgncnj9: unk0 65: oo0 flfl6-fl24:
Itm0 19fl40

)29[ S0 Rbgdsshmh: N0 IZaZkh: Zmc E0 LZktbdkkh: ”Ldsqn rbgdctkhmf enq rodbhZk
dudmsr:; SpWmro9 Pdr9 Opnb9: unk0 41: oo0 fl36-fl43: 191fl0

)2fl[ X0 P0 YgZn: C0 V0 Kh: X0 G0 Xhm: W0 K0 Cnmf: Zmc R0 K0 YgZmf: ”Hmsd/
fqZsdc noshlhyZshnm ne sqZhm enqlZshnm okZm Zmc qnkkhmf rsnbj rbgdctkhmf
vhsg ltkshokd stqmZqntmc nodqZshnmr tmcdq tmdudm cdlZmc hm Zm tqaZm
qZhk sqZmrhs khmd:; hm Opnb9 GDDD 12pc Gms9 Bnme9 Gmsdjj9 SpWmro9 Rxrs9
—GSRB(: Rdo0 1919: oo0 fl-50

)21[ Q0 B0 V0 Vnmf: S0 V0 X0 Xtdm: J0 V0 Etmf: Zmc I0 L0 X0 Kdtmf:
”Noshlhyhmf shldsZakd rxmbgqnmhyZshnm enq qZhk lZrr sqZmrhs:; SpWmro9
Rbh9: unk0 31: mn0 fl: oo0 46-58: Eda0 1997: cnh. fl90fl176?sqrb0fl969091990

)22[ I0 Ph: K0 XZmf: Y0 Ch: R0 Kh: J0 XZmf: Zmc X0 FZn: ”HmsdfqZsdc noshlhyZ/
shnm enq sqZhm nodqZshnm ynmd Zmc rsno okZm vhsg oZrrdmfdq chrsqhatshnmr:;
SpWmro9 Pdr9 D: Knfhrshbr SpWmro9 Pdu9: unk0 fl98: oo0 fl4fl-fl62:
IZm0 19fl70 )Nmkhmd[0 ôuZhkZakd. gssor.??vvv0rbhdmbdchqdbs0bnl?
rbhdmbd?Zqshbkd?ohh?Rfl2554434fl62927fl1

)23[ I0 VZmf: V0 YgZn: B0 Kht: Zmc Y0 GtZmf: ”ô rxrsdl noshlhyZshnm
ZooqnZbg enq sqZhmr= nodqZshnm okZm vhsg Z shld fidwhakd oqhbhmf rsqZs/
dfx enq ghfg/roddc qZhk bnqqhcnqr:; RtrsWhmWahjhsx: unk0 fl4: mn0 fl1:
o0 8445: Itm0 19120 )Nmkhmd[0 ôuZhkZakd. gssor.??vvv0lcoh0bnl?196fl/
fl949?fl4?fl1?8445

)24[ LôQSô0 –191fl(0 SpWhm RsWshnmr ) Rbgdctjdr0 )Nmkhmd[0 ôuZhkZakd.
gssor.??vvv0hsrlZqsZ0bnl?sqZhm/rsZshnmr/Zmc/rbgdctkdr0Zrow

)25[ K0 LbHmmdr: I0 GdZkx: Zmc R0 ôrsdkr: ”GcarbZm. GhdqZqbghbZk cdmrhsx
aZrdc bktrsdqhmf:; I9 Modm Rntpbd Rnesv9: unk0 1: mn0 flfl: o0 194:
LZq0 19fl60

)26[ B0 LZkydq Zmc L0 AZtl: ”ô gxaqhc ZooqnZbg sn ghdqZqbghbZk cdmrhsx/
aZrdc bktrsdq rdkdbshnm:; hm Opnb9 GDDD Gms9 Bnme9 Ltjshrdmrnp Etrhnm
Gmsdfp9 Gmsdjj9 Rxrs9 —LEG(: Rdo0 1919: oo0 112-1170

SdiZr RZmsZmZl qdbdhudc sgd A0R0 cdfqdd hm
hmctrsqhZk dmfhmddqhmf eqnl FdnqfhZ Hmrshstsd ne
Sdbgmnknfx Zmc sgd L0R0 cdfqdd hm ZmZkxshbr eqnl
sgd G0 Lhksnm RsdvZqs Rbgnnk ne HmctrsqhZk Zmc
Rxrsdlr Dmfhmddqhmf: FdnqfhZ Hmrshstsd ne Sdbgmnk/
nfx0 Gd hr Z Kdbstqdq vhsg sgd G0 Lhksnm RsdvZqs
Rbgnnk ne HmctrsqhZk Zmc Rxrsdlr Dmfhmddqhmf: Fdnq/
fhZ Hmrshstsd ne Sdbgmnknfx: Zmc Z QdrdZqbg Dmfhmddq
vhsg Addo: Zm Ztsnmnlntr lnahkhsx bnloZmx0 Ghr
qdrdZqbg hmsdqdrsr hmbktcd udghbkd qntshmf hm otakhb
sqZmrhs Zmc Ztsnmnlntr lnahkhsx0

�msgnmx SqZrZssh qdbdhudc sgd Og0C0 cdfqdd hm
nodqZshnmr qdrdZqbg eqnl sgd G0 Lhksnm RsdvZqs
Rbgnnk ne HmctrsqhZk Zmc Rxrsdlr Dmfhmddqhmf: Fdnq/
fhZ Hmrshstsd ne Sdbgmnknfx0 Ghr Og0C0 chrrdqsZshnm
vZr nm CZsZ/Cqhudm Mdsvnqj Cdrhfm ne Nm/CdlZmc
LtkshlncZk SqZmrhs Rxrsdlr0 Gd hr Z RnesvZqd Dmfh/
mddq vhsg Fnnfkd0 Ghr lZhm qdrdZqbg ZqdZr Zqd
noshlhyZshnm: cZsZ rbhdmbd: Zmc lZbghmd kdZqmhmf enq
sqZmronqsZshnm0

OZrbZk TZm Fdmsdmqxbj –Ldladq: HDDD( hr sgd
ô0 Qtrrdkk BgZmckdq HHH BgZhq Zmc Z Oqnedrrnq vhsg
sgd G0 Lhksnm RsdvZqs Rbgnnk ne HmctrsqhZk Zmc
Rxrsdlr Dmfhmddqhmf: FdnqfhZ Hmrshstsd ne Sdbg/
mnknfx0 Gd hr Zkrn sgd Chqdbsnq ne sgd MRE ôH
Hmrshstsd enq ôcuZmbdr hm NoshlhyZshnm –ôH3NOS(0
Ghr btqqdms qdrdZqbg enbtrdr nm sgd etrhnm ne ôH
Zmc noshlhyZshnm Zmc sgdhq ZookhbZshnmr sn rnbhdsZk
bgZkkdmfdr hm dmdqfx: lnahkhsx: rtookx bgZhmr Zmc
lZmteZbstqhmf: rtrsZhmZahkhsx: Zmc qdrhkhdmbd0 RdudqZk
ne ghr noshlhyZshnm rxrsdlr gZud addm hm bnlldqbhZk
trd enq lnqd sgZm 19 xdZqr0

FZmxt VgZmf qdbdhudc sgd A0ô0 cdfqdd hm lZsgd/
lZshbr eqnl Nadqkhm Bnkkdfd hm 19fl7 Zmc sgd L0R0
cdfqdd hm nodqZshnmr qdrdZqbg eqnl FdnqfhZ Hmrshstsd
ne Sdbgmnknfx hm 1919: vgdqd rgd hr btqqdmskx otq/
rthmf sgd Og0C0 cdfqdd hm lZbghmd kdZqmhmf vhsg
sgd G0 Lhksnm RsdvZqs Rbgnnk ne HmctrsqhZk Zmc
Rxrsdlr Dmfhmddqhmf0 Gdq qdrdZqbg hmsdqdrsr hmbktcd
shld rdqhdr enqdbZrshmf: tmbdqsZhmsx ptZmshzbZshnm:
Zmc ghdqZqbghbZk shld rdqhdr oqdchbshnm0
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