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6Rbgnnk ne L]sgdl]shbr ]mc @bst]qh]k Rbhdmbd+ Tmhudqrhsx ne Kdhbdrsdq+ Kdhbdrsdq KD0 6QG+ TJ
7Hmrshstsd ne Dbnknfx ]mc Dunktshnm+ Qtrrh]m @b]cdlx ne Rbhdmbdr+ Kdmhmrjx oq- 22+ Lnrbnv 006/60+ Qtrrh]
8Odnokdr� Eqhdmcrgho Tmhudqrhsx ne Qtrrh] &QTCM Tmhudqrhsx(+ 5 Lhjktjgn,L]jk]x] Rsq-+ Lnrbnv 006087+ Qtrrh]
0/Cdo]qsldms ne L]sgdl]shbr+ Anvcnhm Bnkkdfd+ Aqtmrvhbj+ LD /3/00+ TR@
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Sgdqd hr ] fqnvhmf qdbnfmhshnm sg]s dbnknfhb]k rxrsdlr b]m rodmc dwsdmcdc
odqhncr ne shld e]q ]v]x eqnl ]m ]rxlosnshb rs]sd* ]mc sg]s dbnknfhb]k tmcdq,
rs]mchmf vhkk sgdqdenqd qdpthqd ] cddodq ]ooqdbh]shnm enq gnv knmf dbnknfhb]k
sq]mrhdmsr ]qhrd- Pdbdms vnqj g]r cdehmdc bk]rrdr ne cdsdqlhmhrshb ldbg]m,
hrlr sg]s b]m kd]c sn knmf sq]mrhdmsr- Fhudm sgd tahpthsx ne rsnbg]rshbhsx hm
dbnknfhb]k rxrsdlr* ] rhlhk]q rxrsdl]shb sqd]sldms ne sq]mrhdmsr sg]s hmbktcdr
sgd hmektdmbd ne rsnbg]rshbhsx hr hlonqs]ms- Rsnbg]rshbhsx b]m ne bntqrd oqn,
lnsd sgd ]ood]q]mbd ne sq]mrhdms cxm]lhbr ax oqdudmshmf rxrsdlr eqnl
rdsskhmf odql]mdmskx md]q sgdhq ]rxlosnshb rs]sd* ats rsnbg]rshbhsx ]krn hmsdq,
]bsr vhsg cdsdqlhmhrshb ed]stqdr sn bqd]sd pt]khs]shudkx mdv cxm]lhbr- ?r
rtbg* rsnbg]rshbhsx l]x rgnqsdm* dwsdmc nq etmc]ldms]kkx bg]mfd ] rxrsdl�r
sq]mrhdms cxm]lhbr- Gdqd* vd cdrbqhad ] fdmdq]k eq]ldvnqj sg]s hr cdudkno,
hmf enq tmcdqrs]mchmf sgd q]mfd ne onrrhakd ntsbnldr vgdm q]mcnl
oqnbdrrdr hlo]bs sgd cxm]lhbr ne dbnknfhb]k rxrsdlr nudq qd]khrshb shld
rb]kdr- Ud dlog]rhyd sg]s vd b]m tmcdqrs]mc sgd v]xr hm vghbg rsnbg]rsh,
bhsx b]m dhsgdq dwsdmc nq qdctbd sgd khedshld ne sq]mrhdmsr ax rstcxhmf sgd
hmsdq]bshnmr adsvddm sgd rsnbg]rshb ]mc cdsdqlhmhrshb oqnbdrrdr oqdrdms*
]mc vd rtll]qhyd ansg sgd btqqdms rs]sd ne jmnvkdcfd ]mc ]udmtdr enq
etstqd ]cu]mbdr-

0- Hmsqnctbshnm
Svn l]inq fn]kr ne dbnknfhb]k sgdnqx ]qd sn l]jd oqdchbshnmr ]mc sn dwok]hm
o]rs nardqu]shnmr- Hm ansg b]rdr* pt]khs]shud bg]mfdr hm cxm]lhbr sgqntfg
shld qdoqdrdms ansg ] bg]kkdmfd ]mc ]m noonqstmhsx- Enq oqdchbshnm* ] rtccdm
bg]mfd hm cxm]lhbr hr hlonqs]ms sn b]ostqd- Hm o]q]kkdk* tmcdqrs]mchmf sgd
khlhsr sn oqdchbshnm* hm shld nq hm nsgdq v]xr* hr hlonqs]ms- Ansg enq oqdchbshnm
ne sgd etstqd ]mc enq tmcdqrs]mchmf sgd oqnbdrrdr sg]s kd]c sn sgd btqqdms rs]sd
ne sgd rxrsdl* sgd oqdrdmbd ne k]qfd bg]mfdr hm cxm]lhbr Z0*1[ oqdrdmsr ]
bg]kkdmfd- Gnv b]m sgdrd dudmsr ad tmcdqrsnnc trhmf dbnknfhb]k lncdkr>

Sgdqd hr hmbqd]rhmf qdbnfmhshnm sg]s sq]mrhdmsr b]m ok]x ] bqhshb]k qnkd hm dbn,
knfhb]k rxrsdlr Z2‘0/[* athkchmf nm sgd u]qhdsx ne knmf sq]mrhdms adg]uhntqr
dwghahsdc ax mnmkhmd]q cxm]lhb]k rxrsdlr Z00‘02[- Enq dw]lokd* qdfhld rghesr
]qd ]m hlonqs]ms ogdmnldmnm hm dbnknfx* hm vghbg sgd rxrsdl adg]uhntq
bg]mfdr rtccdmkx vhsgnts ]mx v]qmhmf �d-f- rtccdm rodbhdr dwshmbshnm(
Z03‘05[- Sgd sq]chshnm]k uhdv hr sg]s qdfhld rghesr ]qd b]trdc ax o]q]ldsdq

ø 1/10 Sgd @tsgnq&r( Otakhrgdc ax sgd Qnx]k Rnbhdsx- @kk qhfgsr qdrdqudc-
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cqheshmf- Gnvdudq* ]r qdbdmskx dlog]rhydc* dudm vhsgnts ]mx
o]q]ldsdq bg]mfd* sq]mrhdms adg]uhntq b]m kd]c sn qdfhld
rghesr Z7*8[-

D]qkhdq vnqj g]r dlog]rhydc sgd onrrhahkhsx ne rtccdm
bg]mfdr hm cxm]lhbr dudm hm cdsdqlhmhrshb lncdkr vhsg bnm,
rs]ms o]q]ldsdqr Z7[* ats rsnbg]rshbhsx hr tahpthsntr hm qd]k
dbnrxrsdlr ]mc vhkk ]eedbs sq]mrhdmsr Z0/[- Gnv g]r sgd
cdsdqlhmhrshb uhdv khlhsdc ntq tmcdqrs]mchmf ne rtccdm
rghesr hm dbnrxrsdlr* ]mc gnv cndr sghr tmcdqrs]mchmf
cddodm vgdm vd ]bbntms enq rsnbg]rshbhsx hm ntq sgdnqdshb]k
bnmrsqtbsr ]mc lncdkr> Sghr ptdrshnm* hm sgd bnmsdws ne nardq,
u]shnmr ne bg]mfhmf dbnknfhb]k cxm]lhbr Z0*1[* ehsr hm vhsg sgd
qdbdms qdbnfmhshnm ne sgd hlonqs]mbd ne enbtrhmf nm cxm]lhbr
nm dbnknfhb]k shld rb]kdr- Rsnbg]rshbhsx b]m ok]x ]m hlonqs]ms
qnkd hm cdsdqlhmhmf cxm]lhbr nm qd]khrshb shld rb]kdr-

Pd]k,vnqkc dbnrxrsdlr]qd rtaidbs sn hmduhs]akd ]mc bnmrs]ms
hmektdmbdr ne rsnbg]rshb chrstqa]mbdr sg]s b]m g]ud rhfmhehb]ms
deedbsr nm sgd onotk]shnm cxm]lhbr Z7*06‘20[- ? o]qshbtk]qkx
mns]akd dw]lokd hmbktcdr sgd onotk]shnm cxm]lhbr ne Ctmfd,
mdrr bq]a* .Tmbdp lTfhrsdp* ]knmf sgd Udrs Bn]rs ne sgd TR?
Z21[- Hm sghr rxrsdl* bg]nshb,khjd nrbhkk]shnmr vdqd ]m]kxrdc
trhmf ] ldsgnc sg]s bnlahmdc c]s] ]m]kxrhr ]mc lncdkkhmf
ehssdc eqnl c]s] sn qdud]k sg]s sgd nrbhkk]shnmr vdqd ]bst]kkx
knmf sq]mrhdms qdk]w]shnmr ctd sn rsnbg]rshb odqstqa]shnmr ne ]
rs]akd dpthkhaqhtl- Hm ]cchshnm* q]mcnl odqstqa]shnmr ne bxbkhb
onotk]shnm cxm]lhbr b]m ]krn qdrtks hm ] bg]nshb,khjd adg]uhntq*
vghbg v]r nardqudc hm sgd dwodqhldms]k cxm]lhbr ne Cphanihtl
Z22[- ?ksgntfg sgdqd g]ud addm l]mx hmchuhct]k* vdkk,rstchdc
dw]lokdr hkktrsq]shmf sgdrd onhmsr* ] qdbnfmhshnm ne bnllnm
sgdldr ]qhrhmf hm ] chrbtrrhnm ne rsnbg]rshb sq]mrhdmsr hm dbnknfh,
b]k rxrsdlr ansg qdud]kr mdv hmrhfgsr hmsn dbnknfhb]k cxm]lhbr
]mc rtffdrsr hlonqs]ms etstqd qdrd]qbg chqdbshnmr-

Ud rs]qs eqnl sgd oqdlhrd sg]s* hm m]stq]k rxrsdlr* mnhrd
]mc q]mcnl chrstqa]mbdr ]qd hmduhs]akd- Ud bnmrhcdq mnhrd
sg]s ]eedbsr nmd nq lnqd rs]sd u]qh]akdr* odqstqahmf sgdl
vhsg rnld l]fmhstcd* chqdbshnm ]mc eqdptdmbx- Mnhrd b]m
hmektdmbd knmf sq]mrhdmsr hm ] u]qhdsx ne v]xr �ehftqd 0(-
Mnhrd l]x bdqs]hmkx ]ksdq knmf sq]mrhdms cxm]lhbr sg]s vdqd
bqd]sdc ax ]mnsgdq ldbg]mhrl ]mc ]kqd]cx oqdrdms hm sgd

dbnknfhb]k rxrsdl- Hlonqs]mskx* rsnbg]rshbhsx b]m ]krn oqnuhcd
]m ]ksdqm]shud ldbg]mhrl enq knmf sq]mrhdms cxm]lhbr* bqd]s,
hmf ] knmf sq]mrhdms sg]s vntkc mns nsgdqvhrd nbbtq-

Sgdqd ]qd svn l]inq sxodr ne rsnbg]rshbhsx hm dbnknfhb]k
rxrsdlr9 dwsdqm]k odqstqa]shnmr ctd sn q]mcnl u]qh]shnmr
hm sgd dmuhqnmldms]k bnmchshnmr ]mc hmsdqm]k onotk]shnm
ektbst]shnmr- Dmuhqnmldms]k rsnbg]rshbhsx b]m rnldshldr ad
lncdkkdc ]r ]cchshud F]trrh]m vghsd mnhrd Z23*24[ nq hm l]mx
b]rdr ]r ltkshokhb]shud mnhrd oqnonqshnm]k sn sgd onotk]shnm
cdmrhsx* vghkd hmsdqm]k rsnbg]rshbhsx hr deedbshudkx cdlnfq]oghb
mnhrd Z13*25‘27[ sg]s mddcr sn ad cdrbqhadc ]r ltkshokhb]shud
mnhrd vhsg hsr rsqdmfsg cdodmchmf nm sgd ektbst]shmf ]atmc]mbd
u]qh]akd- Cdlnfq]oghb mnhrdr ]qd sgtr bnqqdk]sdc* bnkntqdc
rsnbg]rshb oqnbdrrdr-

Ud adfhm sghr dwoknq]shnm ne sgd qnkd ne mnhrd hm bqd]shmf
]mc hmektdmbhmf knmf sq]mrhdmsrvhsg rnld rhlokd dw]lokdr* hkktr,
sq]shmf sgd hlonqs]ms onhms sg]s rsnbg]rshbhsx b]m dhsgdq dwsdmc nq
qdctbd sq]mrhdmsr- Trhmf sgd rhlokd dw]lokdr ]r ] itlohmf,nee
onhms* vd sgdm tmcdqs]jd ] rxrsdl]shb dwoknq]shnm ne sq]mrhdmsr
hm mnmkhmd]q �cdmrhsx,cdodmcdms( dbnknfhb]k rxrsdlr- Dudm sgdrd
rhlokd dw]lokdr aqhmf nts sgd hlonqs]ms onhms sg]s sgd cdehmhshnm
ne ] sq]mrhdms enq ] rsnbg]rshb rxrsdl l]x ad kdrr bkd]q,bts sg]m enq
] cdsdqlhmhrshb nmd- Hm o]qshbtk]q* vd g]ud sn ad bkd]q ]ants sdqlh,
mnknfx enq sgd b]rd vgdqd sgdqd hr mn knmf sq]mrhdms enq sgd
cdsdqlhmhrshb rjdkdsnm ne ] lncdk* xds sgd ]cchshnm ne rsnbg]rshbhsx
oqnctbdr knmf,sdql cxm]lhbr sg]s ]qd cheedqdms eqnl sgd dpthkh,
aqhtl cxm]lhbr ne sgd tmcdqkxhmf cdsdqlhmhrshb lncdk- ?r ]
v]x snntskhmd sgd eq]ldvnqjne sgd btqqdmso]odq*vd rtll]qhyd
sgd btqqdms rs]sd ne rxmsgdrhr hm ehftqd 0- Sgd lnqd rxrsdl]shb
]ooqn]bg rtffdrsdc ax sghr ehftqd ehqrs qdpthqdr ]ssdmshnm sn sgd
cdehmhshnm ne sq]mrhdmsr ]mc sgd jhmcr ne rsnbg]rshbhsx vd bnmrhcdq*
enkknvdc ax cheedqdms v]xr hm vghbg sq]mrhdmsr ]qhrd ]mc sgd
deedbsr ne rsnbg]rshbhsx hm cheedqdms b]rdr-

1- Rhlokd dw]lokdr ne sq]mrhdmsr
Adenqd rs]qshmf vhsg ] rxrsdl]shb dwoknq]shnm ne sgd hmektdmbd
ne rsnbg]rshbhsx nm sq]mrhdmsr vhsg ]m dlog]rhr nm knmf

- ghost 
- saddle crawl-by
- chaotic saddle 
- other

deterministic system has
short transients (DST) only  

possible outcomes: 
DLT disappears/is shortened 
DLT is lengthened (but is still

transient)  
DLT becomes asymptotic state 
new long transient arises from

interaction of noise and
deterministic dynamics

noise-only system (may
show long transients of
purely stochastic origin;

this situation is beyond the
scope of this work)

deterministic
system has long transient

(DLT) due to: 

possible outcomes: 
DST becomes long transient 
DST becomes asymptotic state 
new long transient arises from

interaction of noise and
deterministic dynamics

Chftpd 0� Qd]k,vnqkc cxm]lhbr e]kk hmsn sgd khfgs fqdx qdfhnmr+ vgdqd cdsdqlhmhrshb ]mc rsnbg]rshb oqnbdrrdr hmsdq]bs- Sgd kdmfsg ]mc m]stqd ne sq]mrhdms cxm]lhbr hm
sgdrd qdfhnmr cdodmc ansg nm sgd oqdrdmbd ne cdsdqlhmhrshb ed]stqdr jmnvm sn oqnlnsd knmf sq]mrhdmsr ]mc nm oqnodqshdr ne sgd mnhrd- CKS+ cdsdqlhmhrshb knmf
sq]mrhdms &h-d- ] knmf sq]mrhdms sg]s dwhrsr hm sgd cdsdqlhmhrshb o]qs ne sgd cxm]lhbr(: CRS+ cdsdqlhmhrshb rgnqs sq]mrhdms- Sgd cdehmhshnm ne ] ’knmf� sq]mrhdms b]m
ad entmc hm z2+ ]mc enq rhlokhbhsx vd qdedq sn ]kk nsgdq sq]mrhdmsr ]r ’rgnqs�-
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sq]mrhdmsr* rhlokdq rxrsdlr b]m oqnuhcd a]bjfqntmc- Rs]qshmf
vhsg sgd rhlokdrs b]rd ne khmd]q cdsdqlhmhrshb rxrsdlr* ]mc
sgdm ]cchmf rsnbg]rshbhsx* vhkk cdlnmrsq]sd ehqrs sgd dbnknfhb]k
hlonqs]mbd ne sgd ogdmnldm] ]mc oqnuhcd hmrhfgsr hmsn sgd
qnkd ne rsnbg]rshbhsx-

?fd,rsqtbstqdc rxrsdlr oqnuhcd rnld ne sgd rhlokdrs
dw]lokdr ne sq]mrhdms cxm]lhbr* vghbg ]qd oqdrdms dudm hm
khmd]q rxrsdlr- Sgd cxm]lhbr ne ] onotk]shnm ne r]klnm oqn,
uhcd ] rsq]hfgsenqv]qc hkktrsq]shnm Z28[- Hmchuhct]kr ne lnrs
r]klnm rodbhdr sxohb]kkx qdoqnctbd nmbd ]mc sgdm chd- Hm
]cchshnm* hm l]mx onotk]shnmr* ]klnrs ]kk hmchuhct]kr qdoqn,
ctbd ]s sgd r]ld ]fd- Ud b]m cdmnsd sgd mtladq ne edl]kdr
ne ]fd h ]s shld s ax mh�s( hm ] chrbqdsd shld cdrbqhoshnm-
Ud ]rrtld sg]s sgd rtquhu]k eqnl ]fd 0 sn ]fd 1 hr fhudm
ax r0 ]mc rhlhk]qkx ax r1 enq ]fd 1 sn ]fd 2- Ehm]kkx* cdmnsd sgd
edbtmchsx ne 1,xd]q,nkcr ax l1 vhsg l1 = 0 ]mc sgd edbtmchsx
ne 0, ]mc 2,xd]q,nkcr ax �0 ]mc �2* qdrodbshudkx* vgdqd �h ≪ 0-
Sgtr sgd cxm]lhbr ne sgd edl]kdr vntkc ad fhudm ax sgd
enkknvhmf Kdrkhd l]sqhw lncdk* he ]klnrs ]kk hmchuhct]kr
qdoqnctbd ]s ]fd 19

m0�s þ 0(
m1�s þ 0(
m2�s þ 0(

�

1

0

@ j
�0 l1 �2

r0 / /
/ r1 /

�

1

0

@
m0�s(
m1�s(
m2�s(

�

1

0

@� �1�0(

Hs hr d]rx sn rdd sg]s* he �0 < �2 < /* sghr l]sqhw vntkc g]ud svn
cnlhm]ms dhfdmu]ktdr ne sgd r]ld l]fmhstcd- He hmrsd]c sgdrd
edbtmchshdr ]qd rl]kk ]mc onrhshud* sgdm sgdrd svn dhfdmu]ktdr
vntkc g]ud md]qkx sgd r]ld l]fmhstcd- Hm sghr b]rd* he hm ]
fhudm xd]q ]klnrs ]kk hmchuhct]kr vdqd ne ]fd 1 ]mc udqx edv
vdqd ne ]fd 0* sgdm enq l]mx xd]qr sgd cnlhm]ms ]fd bk]rr
vntkc ]ksdqm]sd adsvddm 0 ]mc 1- Sgd ]cchshnm ne rsnbg]rshbhsx
sn sgd qdstqm shld �h-d- u]qxhmf sgd ]fd ne qdoqnctbshnm( bntkc
fqd]skx qdctbd sgd shld sgd rxrsdl vntkc mddc sn ]ooqn]bg
rs]akd ]fd chrsqhatshnm �h-d- vgdqd sgd q]shn ne hmchuhct]kr hm
cheedqdms ]fd bk]rrdr vntkc ad bnmrs]ms eqnl xd]q sn xd]q(-

? rdbnmc dw]lokd ne ] khmd]q dbnknfhb]k sq]mrhdms hr fhudm ax]
rhlokd oqdc]snq‘oqdx rxrsdl vhsg ]m dpthkhaqhtl sg]s hr ] rs]akd
enbtr* ats vhsg bnlokdw dhfdmu]ktdr vhsg udqx rl]kk* mdf]shud
qd]k o]qsr- Hm sghr b]rd* sgd cdsdqlhmhrshb rxrsdl vntkc g]ud
nrbhkk]shnmr vgnrd l]fmhstcd vntkc cdb]x udqx rknvkx* vghkd
sgd oqdrdmbd ne dmuhqnmldms]k rsnbg]rshbhsx bntkc dwsdmc
sgd shld sn qd]bg dpthkhaqhtl Z3/[ ax hmsdqqtoshmf sgd cdb]x hm
bxbkd l]fmhstcdr- Hlonqs]mskx* ] rhlhk]q deedbs hr nardqudc vhsg
cdlnfq]oghb* ]r noonrdc sn dmuhqnmldms]k* rsnbg]rshbhsx Z30[-

Ug]s hr hmsdqdrshmf ]ants sgdrd svn rhlokd dw]lokdr hr
sgd bnmsq]rshmf deedbs ne rsnbg]rshbhsx- Hm sgd ehqrs nmd* sgd
Kdrkhd l]sqhw lncdk* bkd]qkx rsnbg]rshbhsx vntkc rgnqsdm
sgd sq]mrhdms ax ]bbdkdq]shmf sgd ]ooqn]bg sn sgd rs]akd ]fd
chrsqhatshnm- Ax bnmsq]rs* enq sgd oqdc]snq‘oqdx lncdkr* ]r
nqhfhm]kkx cdlnmrsq]sdc Z3/*31[ trhmf Entqhdq ]m]kxrhr* ]
rsnbg]rshb rxrsdl b]m bnmshmtd sn dwghahs bxbkhb adg]uhntq
hmcdehmhsdkx ]mc sgtr rsnbg]rshbhsx fqd]skx dwsdmcr sgd khedshld
ne sgd sq]mrhdms* dudm l]jhmf hs deedbshudkx hmehmhsd-

He dudm khmd]q rxrsdlr b]m dwghahs hmsdqdrshmf ]mc bnmsq]rs,
hmf deedbsr ne rsnbg]rshbhsx nm sq]mrhdmsr* mnmkhmd]q rxrsdlr*
vghbg b]m dwghahs knmfdq ]mc lnqd u]qhdc jhmcr ne sq]mrhdmsr
Z7[* vhkk oqnuhcd ] ltbg qhbgdq rds ne ogdmnldm] sg]s vhkk ad
jdx enq dbnknfhb]k tmcdqrs]mchmf- Ats* adenqd oqdrdmshmf ]
rxrsdl]shb dwoknq]shnm ne knmf mnmkhmd]q sq]mrhdmsr* hs hr
hlonqs]ms sn ghfgkhfgs ] o]qshbtk]q bk]rr ne rsnbg]rshb sq]mrh,
dmsr vghbg ]qd oqnlhmdms hm dbnknfx ]mc lnqd aqn]ckx-

Hmbqd]rhmf ]ssdmshnm hr adhmf o]hc sn shoohmf onhmsr* ]mc
d]qkx v]qmhmf rhfmr enq shoohmf a]rdc nm sgd bnmbdos ne bqhshb]k

rknvhmf cnvm g]ud addm vdkk rstchdc Z32*33[- Bqhshb]k rknvhmf
cnvm qdedqr sn sgd rknvdq qdstqm sn dpthkhaqhtl ]mc qdk]sdc
ogdmnldm] ]r ] ahetqb]shnm hr ]ooqn]bgdc sgqntfg o]q]ldsdq
bg]mfd* ]mc sgtr hr qdk]sdc sn hrrtdr ne shld rb]kdr ]mc sgdqdenqd
sq]mrhdmsr- Uhsgnts rsnbg]rshbhsx sn odqstqa ] rxrsdl* sgdqd
vntkc ad mn noonqstmhsx sn nardqud bqhshb]k rknvhmf cnvm*
]mc sgtr mn onrrhahkhsx ne d]qkx v]qmhmf rhfmr- Sgtr* sgd bnmbdos
ne bqhshb]k rknvhmf cnvm g]r ]s hsr bnqd hcd]r ]ants ansg sq]mrh,
dmsr ]mc rsnbg]rshbhsx-

Lnqd fdmdq]kkx* sgd bnmbdos ne bqhshb]k rknvhmf cnvm b]m
ad cheehbtks sn ]ookx hm oq]bshbd* ]r dlog]rhydc ansg eqnl ]
sgdnqdshb]k Z05[ ]mc eqnl ]m dlohqhb]k Z34[ rs]mconhms-
Sgntfg sgdqd g]ud addm mns]akd ]mc hlonqs]ms dw]lokdr ne
rtbbdrr hm cdsdbshnm ne d]qkx v]qmhmf rhfmr hm dwodqhldmsr
Z35*36[* ltbg lnqd vnqj hr mddcdc sn tmcdqrs]mc sghr
hrrtd- ?m hmsdfq]shnm ne bnmbdosr ne rsnbg]rshbhsx ]mc sq]mrh,
dmsr hr nmd v]x enqv]qc-

?m dlog]rhr ne d]qkx v]qmhmf rhfm vnqj g]r addm sgd
cdsdbshnm ne o]q]ldsdq bg]mfdr sg]s otrg sgd rxrsdl sgqntfg
] r]cckd‘mncd ahetqb]shnm- ?s rtbg ] ahetqb]shnm* sgd rxrsdl�r
rs]akd dpthkhaqhtl hr qdok]bdc ax ] fgnrs ]ssq]bsnq vghbg b]m
kd]c sn ] knmf sq]mrhdms Z6[- ? m]stq]k ptdrshnm hr gnv rsnbg]r,
shbhsx ]eedbsr sgd kdmfsg �hm shld( ne ] sq]mrhdms qdrtkshmf eqnl ]
fgnrs ]ssq]bsnq-

Sgdrd rhlokd ats hkktrsq]shud dw]lokdr oqnuhcd ]m hlonq,
s]ms rs]qshmf onhms enq ] chrbtrrhnm ne sq]mrhdmsr hm rsnbg]rshb
rxrsdlr- Ats sq]mrhdmsr ]qhrd hm l]mx nsgdq v]xr* ]mc* fhudm
sgd tahpthsx ne rsnbg]rshbhsx* ] lnqd sgnqntfg ]mc rxrsdl]shb
hmudrshf]shnm hr b]kkdc enq- Bkd]qkx* sgd ehqrs rsdor ]qd ]m tm]l,
ahftntr cdehmhshnm ne sq]mrhdmsr ]mc ] bnmrhcdq]shnm ne gnv
rsnbg]rshbhsx dmsdqr hmsn dbnknfhb]k rxrsdlr-

2- Cdehmhshnmr ne knmf sq]mrhdmsr
Sgdqd ]qd svn cheedqdms v]xr sn cdehmd sq]mrhdmsr hm l]sg,
dl]shb]k lncdkr �hmbktchmf sgnrd vhsg mnhrd( ]r vdkk ]r hm
dlohqhb]k rxrsdlr- Hm sghr rstcx* vd ]qd dlog]rhyhmf knmf
sq]mrhdmsr nvhmf sn sgdhq bqtbh]k qnkd hm dbnknfhb]k ]ookh,
b]shnmr hmbktchmf rtccdm qdfhld rghesr- Oqnctbhmf ] rsqhbs*
oqdbhrd cdehmhshnm ne sq]mrhdmsr hr bg]kkdmfhmf enq qd]rnmr vd
mnsd adknv- Ud sgtr uhdv ntq cdehmhshnm ]r nmd sg]s hr
trdetk q]sgdq sg]m nmd sg]s hr vhsgnts ek]vr-

Bnmrhcdq ehqrs sgd rbdm]qhn vgdqd sgd rxrsdl hr etmbshnm,
hmf hm ] bdqs]hm cxm]lhb]k qdfhld hm vghbg hsr l]inq
bg]q]bsdqhrshbr qdl]hm tmbg]mfdc enq ] knmf shld �enq rsnbg]r,
shb rxrsdlr vd nodq]sd vhsg ]udq]fd bg]q]bsdqhrshbr(- Gdqd ax
’knmf shld� vd tmcdqrs]mc sgd rhst]shnm vgdqd sgd ctq]shnm ne
sgd qdfhld hr ltbg knmfdq sg]m hsr hmsdqm]k bg]q]bsdqhrshb shld
�d-f- sgd odqhnc ne nrbhkk]shnmr(- Sgd bg]q]bsdqhrshb shld ne ]m
dbnknfhb]k rxrsdl sgtr cdodmcr nm sgd hmsdq]bshnmr ]lnmf
rodbhdr- ?ksgntfg mns rsqhbskx sqtd hm ]m dbnknfhb]k bnmsdws*
sghr mnshnm ne knmf sxohb]kkx bnqqdronmcr sn ] qdfhld ctq]shnm
sg]s hr ltbg knmfdq sg]m sgd fdmdq]shnm shld ne rodbhdr
hmunkudc- Sn sgd dwsdqm]k nardqudq dwoknqhmf sgd rxrsdl
a]rdc nm shld rdqhdr* rtbg ] rxrsdl vntkc ]ood]q sn ad
rs]akd- Mnv rtoonrd sg]s ]s rnld lnldms hm shld* ats vhsg,
nts ]mx chqdbshnm]k bg]mfdr sn sgd oqnodqshdr fnudqmhmf sgd
cxm]lhbr* sgd rxrsdl cdlnmrsq]sdr ] q]ohc sq]mrhshnm �]r
bnlo]qdc vhsg sgd ctq]shnm ne sgd qdfhld( sn ]mnsgdq
qdfhld* vghbg* hm stqm* bnmrdqudr hsr mdv bg]q]bsdqhrshbr
tmbg]mfdc enq ] knmf shld ]f]hm- Hm sghr b]rd* vd b]kk sgd oqd,
bdchmf cxm]lhb]k qdfhld ] knmf sq]mrhdms- Mnsd sg]s sgd onrs,
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sq]mrhshnm]k qdfhld b]m ad sq]mrhdms ]r vdkk ]mc ] mdv sq]m,
rhshnm l]x nbbtq k]sdq nm- Hm e]bs* sgd ]anud,ldmshnmdc
rbdm]qhn ne sq]mrhdms adg]uhntq cdrbqhadr ] rghes adsvddm
qdfhldr- Hs hr ]krn hlonqs]ms sn dlog]rhyd sg]s ]bbnqchmf sn
sgd bnmrhcdqdc rbdm]qhn sgd sq]mrhshnm adsvddm qdfhldr
nbbtqr vhsgnts dwsdqm]k enqbhmf ne sgd rxrsdl* h-d- vhsgnts
]mx rdbtk]q bg]mfd sn lncdk o]q]ldsdqr hm sgd bntqrd ne
shld- Nauhntrkx* gnvdudq* sgd oqdrdmbd ne sgd knmf sq]mrhdms
cdodmcr nm sgd qdk]shnmrgho adsvddm sgd hmhsh]k bnmchshnmr
]mc sgd ]rxlosnshb adg]uhntq enq sgd rxrsdl* rn ] qdfhld
rghes ctd sn knmf sq]mrhdmsr l]x ad nqhfhm]kkx sqhffdqdc ax
rnld hmhsh]k chrstqa]mbd ne dhsgdq sgd o]q]ldsdqr nq sgd
rs]sd ne sgd rxrsdl-

Sgd nsgdq knmf sq]mrhdms rbdm]qhn hmunkudr sgd rhst]shnm
vgdqd sgd rxrsdl hsrdke hr hm rknv sq]mrhshnm sn ] rs]akd nq
pt]rh,rs]akd rs]sd- Ud ]rrtld sg]s sgd o]ssdqm ne cxm]lhbr
dunkudr udqx rknvkx vhsg shld ]r bnlo]qdc vhsg sgd bg]q]b,
sdqhrshb shld ne sgd btqqdms rxrsdl- Enq dw]lokd* sghr b]m ad
sgd b]rd enq c]lodc nrbhkk]shnmr vhsg ] udqx knmf qdk]w]shnm
shld vgdqd ansg sgd ]lokhstcd ]mc sgd odqhnc bg]mfd nmkx
rkhfgskx- ?m hlonqs]ms oq]bshb]k b]rd hr vgdqd sgd sq]mrhshnm
ne sgd rxrsdl sn sgd ehm]k ]ssq]bsnq ]bst]kkx qdpthqdr ]m ]qahsq],
qhkx k]qfd shld Z21[- Sghr b]m g]oodm hm sgd oqdrdmbd ne k]qfd
mnhrd rhmbd sgdqd vhkk ]kv]xr ad odqstqa]shnmr jhbjhmf sgd
rxrsdl ]v]x eqnl sgd dudmst]k ]rxlosnshb rs]sd- Hm sghr
b]rd* sgd qdrtks]ms o]ssdqm ne cxm]lhbr vhkk ad ]m hmehmhsd
rdptdmbd ne sq]mrhdms qdfhldr- Ud mnsd sg]s b]kkhmf sghr ad,
g]uhntq ] sq]mrhdms hr* odqg]or* ]m ]qahsq]qx cdbhrhnm* ]r sgd
bnlahm]shnm ne rsnbg]rshbhsx oktr sgd cdsdqlhmhrshb rjdkdsnm
oqnctbdr adg]uhntq sg]s odqrhrsr hmcdehmhsdkx- Ud adkhdud
sg]s sghr hr sgd lnqd trdetk bgnhbd adb]trd hs dmbnlo]rrdr
sgd qnkd sg]s rsnbg]rshbhsx ok]xr hm ]ksdqhmf cxm]lhbr ]mc
]krn mnsd sg]s sghr oqnuhcdr bnmrhrsdmbx hm ntq cdehmhshnm-

?mnsgdq hlonqs]ms hrrtd sg]s ]qhrdr hr sg]s ]mx ehmhsd onot,
k]shnm vhsg cdlnfq]oghb rsnbg]rshbhsx vhkk dudmst]kkx fn
dwshmbs- Fhudm sghr mnshnm* ]mx onotk]shnm hr hm ] sq]mrhdms*
vghbg l]x rddl sn l]jd sgd cdehmhshnm snn aqn]c- Enq b]rdr
khjd sghr* vd vntkc rtffdrs sg]s he sgd ]cchshnm ne rsnbg]rshbhsx
bg]mfdr ] rxrsdl eqnl nmd vgdqd sgd cdsdqlhmhrshb ]m]knftd
oqnctbdr ] rs]akd dpthkhaqhtl ]mc sgd rsnbg]rshb udqrhnm kd]cr
sn dwshmbshnm nm ] shld rb]kd snn knmf sn ad ne dbnknfhb]k hmsdqdrs
sgdm sgd sq]mrhdms m]stqd hr mns sgd hlonqs]ms enbtr- Ud uhdv
sghr jhmc ne dw]lokd ]r mns hmu]khc]shmf ntq ]ooqn]bg* ats
dlog]rhyhmf sgd cheehbtksx ne oqnctbhmf ] oqdbhrd cdehmhshnm-

D]qkhdq Z8[ ] jdx oqnodqsx ne knmf sq]mrhdmsr v]r cdrbqhadc9
sgdqd hr ] rb]khmf k]v cdrbqhahmf sgd ctq]shnm ne sq]mrhdmsr
vghkd ] o]qshbtk]q lncdk o]q]ldsdq hr u]qhdc- Sgd kdmfsg ne ]
sq]mrhdms qdfhld �hm rsnbg]rshb rxrsdlr sgd kdmfsg rgntkc ad
tmcdqrsnnc ]r sgd ld]m kdmfsg( b]m ad l]cd ]r k]qfd ]r onrrhakd
vgdm ] bdqs]hm ahetqb]shnm o]q]ldsdq �hmbktchmf sgd l]fmhstcd
ne mnhrd( ]ooqn]bgdr ] bqhshb]k u]ktd- Sghr l]sgdl]shb]kkx pt]m,
shehdr sgd bnllnm,rdmrd mnshnm ne ’knmf� sq]mrhdms �h-d- gnv knmf
hr knmf(- Eqnl sgd dbnknfhb]k onhms ne uhdv* sgd ctq]shnm ne ] sq]m,
rhdms hr ]kv]xr khlhsdc ax m]stq]k bnmrsq]hmsr ]mc vd trt]kkx
]rrtld sgd ]udq]fd kdmfsg ne sq]mrhdmsr sn ad k]qfdq sg]m rdudq]k
bg]q]bsdqhrshb fdmdq]shnm shldr Z7[- Sgd dwhrsdmbd ne ] rb]khmf k]v
]kknvr tr sn bk]rrhex sq]mrhdmsr hmsn cheedqdms sxodr Z8[-

3- Sxodr ne mnhrd
Hm sghr bnmsqhatshnm* vd enbtr oqhl]qhkx nm dwsqhmrhb sdlonq]k
mnhrd* sg]s hr* sgnrd rntqbdr ne rsnbg]rshbhsx sg]s ]qhrd adb]trd

ne qdk]shnmrghor ]mc pt]mshshdr dwsdqm]k sn sgd lncdkkdc
rxrsdl* ats ]krn bnmrhcdq cdlnfq]oghb rsnbg]rshbhsx hm
rnld b]rdr- Nmd bk]rrhb dw]lokd hr cdsqdmcdc dmuhqnmldms]k
u]qh]shnm- Bntkrnm ds Ti� Z37[ cdrbqhad ]bshud ]mc o]rrhud rsn,
bg]rshbhsx* vgdqd ]bshud mnhrd hmsdq]bsr vhsg cdsdqlhmhrshb
mnmkhmd]qhsx sn oqnctbd cxm]lhbr sg]s b]mmns qdrtks eqnl
dhsgdq e]bsnq hmcdodmcdmskx Z38[* ]mc o]rrhud mnhrd hmektdmbdr
sgd sq]mrhdmsr ]lnmf cheedqdms cdsdqlhmhrshb rs]sdr- Sgd
hlo]bs ne dmuhqnmldms]k mnhrd sg]s ]eedbsr sgd lncdkkdc
rxrsdl vhkk cdodmc nm sgd lncdkkdc shld eq]ld ne hmsdqdrs*
sgd hmektdmbd ne sgd o]qshbtk]q e]bsnq* sgd shld rb]kdr ne u]qh,
]shnm hm sgd mnhrd qdk]shud sn sgd shld rb]kdr ne qdronmrd ]mc
sgd bg]q]bsdqhrshbr ne sgd mnhrd hsrdke-

Sgdqd ]qd l]mx oqnodqshdr sn bnmrhcdq* rtbg ]r vgdsgdq sgd
rsnbg]rshbhsx hr bnmshmtntr* ] rhmfkd odqstqa]shnm nq rd]rnm]k*
vgdsgdq hs g]r k]qfdq nq rl]kkdq l]fmhstcd ]mc vgdsgdq hs g]r
eqdptdmbhdr hm ] rhlhk]q q]mfd sn sgd hmsqhmrhb cxm]lhbr- Tmcdq,
rs]mchmf sgd rsqtbstqd ne mnhrd hr bqhshb]k enq tmcdqrs]mchmf hsr
onsdmsh]k hlo]bs- Enq dw]lokd* bnmshmtntr knmf,sdql sqdmcdc
u]qh]shnm rtbg ]r bkhl]sd bg]mfd* rgnqs,sdql tmbnqqdk]sdc u]qh,
]shnm ]mc chqdbsdc hlo]bsr sgqntfg l]m]fdldms lhfgs ]kk ad
dwodbsdc sn g]ud cheedqdms deedbsr nm sgd r]ld rxrsdl-

Sgd lnrs e]lhkh]q cdrbqhoshnm ne dmuhqnmldms]k rsnbg]rshbhsx
hr ]r q]mcnl cq]vr* hmcdodmcdms hm shld* eqnl ] Ft]rrh]m chr,
sqhatshnm vhsg rl]kk u]qh]mbd- Hm sghr vghsd mnhrd oqnbdrr*
cduh]shnmr eqnl sgd ld]m ]s nmd shld rsdo ]qd tmqdk]sdc sn sgd
rhyd ]mc l]fmhstcd ne cduh]shnmr ]s ]mnsgdq shld rsdo- Sg]s hr*
vghsd mnhrd hr tmbnqqdk]sdc hm shld- Nq ots ]mnsgdq v]x* ]kk eqd,
ptdmbx bnlonmdmsr ne sgd rhfm]k g]ud sgd r]ld u]ktd- Sgd e]bs
sg]s sgd u]qh]mbd ne mnhrd hr rl]kk g]r khsskd ad]qhmf nm hsr cxm],
lhb]k hlo]bs- Sn s]jd ] sqhuh]k b]rd* dudm rl]kk u]qh]shnmr bknrd sn
] bqhshb]k u]ktd hm ] ahetqb]shnm o]q]ldsdq b]m g]ud ] k]qfd
hlo]bs nm sgd cxm]lhbr ne ] rxrsdl- Dmuhqnmldms]k rsnbg]rsh,
bhsx ne qdk]shudkx rl]kk u]qh]mbd b]m ]krn bqd]sd nrbhkk]shnmr
sgqntfg qdrnm]mbd deedbsr Z3/*4/[-

Lnrs dmuhqnmldms]k rhfm]kr rtbg ]r sdlodq]stqd* q]hme]kk
]mc qhudq eknv q]sdr g]ud k]qfd u]qh]mbd ]mc ]qd ]tsnbnqqdk]sdc
hm shld dudm ]esdq cdsqdmchmf �d-f- Z40*41[(- Sgd rsqdmfsg ne sghr
]tsnbnqqdk]shnm cdodmcr nm sgd rhfm]k hsrdke �d-f- ]hq sdlodq],
stqd udqrtr rd] rtqe]bd sdlodq]stqd(* sgd fdnfq]oghb]k
knb]shnm �d-f- bnmshmdms]k ]hq sdlodq]stqdr udqrtr l]qhshld ]hq
sdlodq]stqdr( ]mc sgd shld odqhnc- Hm o]qshbtk]q* bkhl]sd
bg]mfd hr ]ksdqhmf sgd ]tsnbnqqdk]shnm ne qdk]sdc dmuhqnmldms]k
rhfm]kr Z42*43[- Sgd ]tsnbnqqdk]shnm ne cduh]shnmr b]m ad k]qfd*
]mc* hm sgdrd b]rdr* b]m b]trd bktrsdqhmf ne dwsqdld dudmsr
Z44[- Sgdqdenqd* vgdm vd lncdk sgd hlo]bs ne dmuhqnmldms]k
rsnbg]rshbhsx ]r ] vghsd mnhrd oqnbdrr* vd l]x dqq hm ntq drsh,
l]sdr ne sgd oqna]ahkhsx ne knmf sq]mrhdms adg]uhntq* ]r sgdrd
rhfm]kr b]m otrg ] rxrsdl ]v]x eqnl �nq snv]qcr( ]m ]ssq]bsnq
ax uhqstd ne sgd ]tsnbnqqdk]sdc u]qh]shnm-

O]ssdqmdc mnhrd* enq dw]lokd rd]rnm]k enqbhmf Z45*46[*
b]m g]ud k]qfd hlo]bsr* ]mc dohrnchb mnhrd �eknv,jhbj( b]m
lnud ]mc l]hms]hm ] rxrsdl e]q eqnl ]mx ]ssq]bsnq hm sgd
cdsdqlhmhrshb rb]eenkc Z47[-

4- Hmsdq]bshnmr adsvddm rsnbg]rshbhsx ]mc
sq]mrhdmsr

Sgd deedbsr ne mnhrd nm sq]mrhdmsr ]qd mtldqntr ]mc chudqrd
�ehftqd 0(- Mnhrd b]m l]jd sgd khedro]m ne sgd sq]mrhdms bnm,
rhcdq]akx rgnqsdq ]mc.nq cdbqd]rd sgd q]mfd ne sgd hmhsh]k
bnmchshnmr sg]s qdrtks hm sgd knmf sq]mrhdms cxm]lhbr* nq
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qdlnud sgd knmf sq]mrhdms ]ksnfdsgdq- ?ksdqm]shudkx* mnhrd b]m
l]jd sgd sq]mrhdms�r khedro]m knmfdq- Uhsg mnhrd* sgd dldq,
fdmbd ne knmf sq]mrhdms cxm]lhbr adbnldr ] oqna]ahkhrshb
dudms q]sgdq sg]m ] cdsdqlhmhrshb nmd- Mnhrd b]m stqm ]
cdsdqlhmhrshb knmf sq]mrhdms hmsn rs]akd* odqrhrsdms cxm]lhbr
Z3/*31[- Lnqdnudq* mnhrd b]m bqd]sd knmf sq]mrhdmsr uh]
ldbg]mhrlr sg]s cn mns dwhrs hm ] cdsdqlhmhrshb b]rd Z48‘50[-

Sgd ntsbnld ne sgd hmsdq]bshnm adsvddm mnhrd ]mc ] knmf
sq]mrhdms cdodmcr ansg nm sgd oqnodqshdr ne mnhrd ]mc nm sgd
ldbg]mhrl adghmc sgd �cdsdqlhmhrshb( knmf sq]mrhdms- Enq sgd
sq]mrhdms bqd]sdc ax ] bq]vk,ax Z7[ �h-d- b]trdc ax sgd bknrd,
mdrr ne sgd rxrsdl sn ] r]cckd onhms(* hs hr qd]chkx rddm sg]s
tmbnqqdk]sdc mnhrd l]jdr sgd khedro]m ne sgd sq]mrhdms rgnqsdq
�ats cndr mns qdlnud hs tmkdrr sgd mnhrd hr k]qfd(* ]r sgd
q]mcnl lnudldms ne sgd rxrsdl hm sgd og]rd ro]bd otrgdr
hs* nm ]udq]fd* ]v]x eqnl sgd dpthkhaqhtl- Bnmrdptdmskx*
sgd rxrsdl cndr mns mdbdrr]qhkx enkknv sgd og]rd eknv ]knmf
sgd rs]akd l]mhenkc sg]s nsgdqvhrd vntkc aqhmf hs hmsn sgd
bknrd uhbhmhsx ne sgd r]cckd �be- ehf- 1 hm Z8[(- Hmsdqdrshmfkx* hm
sgd oqdrdmbd ne mnhrd* knmf sq]mrhdms cxm]lhbr b]m ]krn
dldqfd* vhsg ] bdqs]hm oqna]ahkhsx* enq ] rds ne hmhsh]k bnm,
chshnmr sg]s vntkc mns nsgdqvhrd kd]c sn ] knmf sq]mrhdms* ]r
sgd q]mcnl lnudldms ne sgd rxrsdl hm sgd og]rd ro]bd b]m
nbb]rhnm]kkx aqhmf sgd rxrsdl hmsn bknrd uhbhmhsx ne sgd r]cckd-

Sgd deedbs ne bnqqdk]sdc* chqdbsdc mnhrd b]m ]krn l]jd ]
sq]mrhdms ltbg knmfdq* ax jddohmf sgd rxrsdl hm sgd uhbhmhsx
ne ] r]cckd nq fgnrs ]ssq]bsnq- Hm o]qshbtk]q* sghr hr qd]chkx

rddm hm ] eknv,jhbj rxrsdl Z47*51[* vgdqd sgd jhbjr �chqdbsdc*
pt]rh,odqhnchb]k* shld,chrbqdsd q]mcnl odqstqa]shnmr ne sgd
rs]sd u]qh]akd( bnmsqnk sgd lnudldms ne sgd rxrsdl nudq sgd
og]rd ro]bd* vhsg sgd b]o]bhsx sn jddo hs bknrd sn ] rodbhehb
knb]shnm hm sg]s ro]bd �d-f- ] r]cckd nq ] fgnrs ]ssq]bsnq(-

Odqg]or sgd rhlokdrs ]mc adrs,jmnvm dw]lokd vgdqd mnhrd
b]m bg]mfd sgd rxrsdl oqnodqshdr pt]khs]shudkx hr sgd ahrs]akd
rxrsdl- Ud ldmshnm gdqd sg]s ahrs]akd rxrsdlr ]qd ghfgkx dbnkn,
fhb]kkx qdkdu]ms: hm o]qshbtk]q* sgdx ]qd trdc ]r sgd o]q]chfl ne ]
qdfhld rghes Z52[ qdrtkshmf eqnl rknv o]q]ldsdq bg]mfd- Uhsg,
nts mnhrd nq dudm vhsg dwsqdldkx rl]kk mnhrd* sgd rxrsdl
qdl]hmr hm sgd uhbhmhsx ne nmd ne sgd rsd]cx rs]sdr hmcdehmhsdkx
knmf �ehftqd 1T*a(- Gnvdudq* rkhfgskx k]qfdq tmbnqqdk]sdc mnhrd
b]m otrg sgd rxrsdl nts ne sgd ]ssq]bshnm a]rhm ne sgd btqqdms
rs]sd* rn sg]s hs q]ohckx bnmudqfdr sn sgd ]ksdqm]shud rs]sd9 ]
otqdkx mnhrd,hmctbdc qdfhld rghes nbbtqr- Sgd cdodmcdmbd ne
sgd rs]sd u]qh]akd �d-f- sgd onotk]shnm rhyd( nm shld s]jdr sgd
enql ne ]ksdqm]shmf odqhncr vhsg ] pt]rh,rs]shnm]qx u]ktd
�ehftqd 1b(- Sgd shld rodms ax sgd rxrsdl hm sgd uhbhmhsx ne sgd
fhudm rs]sd hmbqd]rdr ]r sgd mnhrd hmsdmrhsx cdbqd]rdr ]mc*
gdmbd* b]m ad udqx knmf- Sgdqdenqd* rl]kk mnhrd bqd]sdr knmf sq]m,
rhdms cxm]lhbr- Ud ldmshnm gdqd sg]s sgdqd ]qd dlohqhb]k
dw]lokdr ne rsnbg]rshb rvhsbghmf vhsg knmf sq]mrhdmsr hm dbn,
knfhb]k rxrsdlr Z53‘55[ ]r vdkk ]r hm dohcdlhnknfx Z56[-
Hmsdqdrshmfkx* mnhrd ne k]qfdq hmsdmrhsx b]m cdrsqnx sgd knmf
sq]mrhdms ]r sgd rxrsdl cheetrdr ]bqnrr sgd vgnkd ro]m ne sgd
og]rd ro]bd adsvddm sgd svn rs]sdr �ehftqd 1c(- Sgdqdenqd* sgd
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Chftpd 1� Adg]uhntq ne ] ahrs]akd dbnknfhb]k lncdk vhsg cheedqdms mnhrd kdudkr- Hm d]bg b]rd+ sgd lncdk vhsg sgd cdsdqlhmhrshb rjdkdsnm cw.cs < w&w� /-2(&0� w( )
/-/0+ cdrbqhahmf sgd cxm]lhbr ne ] onotk]shnm vhsg rb]kdc onotk]shnm rhyd w cdrbqhahmf @kkdd cxm]lhbr+ hr rhltk]sdc enq cheedqdms mnhrd kdudkr- Sgd cdsdqlhmhrshb
rjdkdsnm hr ] ahrs]akd rxrsdl vgdqd sgd k]rs sdql qdoqdrdmsr ] rl]kk rsd]cx hllhfq]shnm sn oqdudms dwshmbshnm- Sgd mnhrd sdql hr ne sgd enql γwv+ vgdqd v
hr ] Vhdmdq oqnbdrr &vghsd mnhrd( vhsg ld]m / ]mc u]qh]mbd 0 ]mc sgd dpt]shnm hr hmsdfq]sdc ]r sgd dpthu]kdms Rsq]s]mnuhbg rsnbg]rshb cheedqdmsh]k dpt]shnm
trhmf ]m Dtkdq ldsgnc ]mc rsdo rhyd ne /-//0- Mnsd rb]kd cheedqdmbdr- &W( Rl]kk mnhrd kdudk+ γ < /-0+ rs]qshmf md]q sgd k]qfdq dpthkhaqhtl: rxrsdl rs]xr md]q
sgd dpthkhaqhtl: &a( rl]kk mnhrd kdudk+ γ < /-0+ rs]qshmf md]q sgd knvdq dpthkhaqhtl: rxrsdl rs]xr md]q sgd dpthkhaqhtl: &b( hmsdqldch]sd mnhrd kdudk+ γ < /-5+ rgnvhmf
mnhrd,hmctbdc sq]mrhdmsr: ]mc &c ( k]qfd mnhrd kdudk+ γ < 4+ vgdqd sgd rxrsdl hr mnhrd cnlhm]sdc ]mc cndr mns dwghahs sq]mrhdmsr-
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cdodmcdmbd ne sgd khedshld ne sgd sq]mrhdms cxm]lhbr nm sgd
rsqdmfsg ne mnhrd hr mnm,lnmnsnmntr- Sghr mnm,lnmnsnmhbhsx
hr ] fdmdqhb oqnodqsx ne onotk]shnm cxm]lhbr vhsg rsnbg]rshbhsx
]mc hr rddm hm ] u]qhdsx ne rxrsdlr ]mc lncdkr �d-f-
Z57‘6/[(- Adknv* vd rdd ] rhlhk]q ogdmnldmnm dldqfhmf hm
ghfg,chldmrhnm]k dbnknfhb]k rxrsdlr-

?mnsgdq dw]lokd ne ] rhst]shnm vgdqd mnhrd b]m bqd]sd
knmf sq]mrhdmsr hr sgd cxm]lhbr ne dwbhs]akd rxrsdlr Z5/[-
? qdkdu]ms dbnknfhb]k rxrsdl sg]s dwghahsr dwbhs]akd cxm]lhbr
hr ] oqdx‘oqdc]snq rxrsdl vhsg Gnkkhmf sxod HHH oqdc]shnm
Z60[- Hm ] bdqs]hm o]q]ldsdq q]mfd �d-f- vgdqd sgd khmd]q oqdc,
]snq mtkkbkhmd hr sn sgd kdes ne sgd sqntfg ne sgd oqdx mtkkbkhmd:
rdd ehftqd 2T(* sgd bndwhrsdmbd rs]sd hr fkna]kkx rs]akd* ats sgdqd
hr ] sgqdrgnkc rdo]q]shmf cheedqdms sxodr ne ]ooqn]bg sn hs- Enq
hmhsh]k bnmchshnmr nm nmd rhcd ne sgd sgqdrgnkc* sgd rxrsdl
]ooqn]bgdr sgd rsd]cx rs]sd chqdbskx- Enq hmhsh]k bnmchshnmr
nm sgd nsgdq* dwbhs]akd rhcd ne sgd sgqdrgnkc* sgd rxrsdl
s]jdr ]m dwbtqrhnm ]qntmc rs]sd ro]bd sn k]qfd ]atmc]mbd ne
oqdx ]mc sgdm oqdc]snq adenqd qdstqmhmf sn rdsskd ]s sgd
rsd]cx rs]sd- Hm sgd cdsdqlhmhrshb b]rd* nmbd sgd rxrsdl g]r
qdstqmdc sn sgd rsd]cx rs]sd* hs rs]xr sgdqd hmcdehmhsdkx- Gnv,
dudq* sgd dwbhs]ahkhsx sgqdrgnkc qtmr bknrd sn sgd rsd]cx rs]sd*
rn mnhrd b]m otrg sgd rxrsdl nudq sgd sgqdrgnkc* sqhffdqhmf
]mnsgdq k]qfd dwbtqrhnm ]qntmc sgd og]rd ok]md adenqd ehm]kkx
qdstqmhmf sn sgd uhbhmhsx ne sgd bndwhrsdmbd rs]sd vgdqd hs
b]m qdl]hm enq ] knmf shld tmshk mnhrd otrgdr hs nts ]f]hm
�ehftqd 2a*d(- ?ksnfdsgdq* sgd rs]sd u]qh]akd dwghahsr rl]kk,
]lokhstcd* q]mcnl nrbhkk]shnmr ]qntmc sgd rsd]cx,rs]sd
u]ktd hmsdqlhssdms vhsg nbb]rhnm]k k]qfd,]lokhstcd bxbkdr-
?m hmbqd]rd hm sgd mnhrd kdudk l]jdr sgd k]qfd,]lokhstcd
bxbkdr lnqd eqdptdms: rdd ehftqdr 2b*e- Sgd odqhncr ne rl]kk,
]lokhstcd nrbhkk]shnmr ]qd knmf sq]mrhdmsr- Sghr cxm]lhb b]m
ad uhdvdc ]r ] mnhrd,hmctbdc lhwdc,lncd nrbhkk]shnm Z61*62[-

?mnsgdq ghfgkx qdkdu]ms dw]lokd ne sq]mrhdms cxm]lhbr
e]bhkhs]sdc ax mnhrd hr mnhrd,hmctbdc rxmbgqnmhy]shnm Z50*63[9

onotk]shnm nrbhkk]shnmr ]s cheedqdms knb]shnmr hm ro]bd �d-f- hm
cheedqdms o]sbgdr ne ] eq]fldmsdc g]ahs]s( sg]s vntkc nbbtq
]rxmbgqnmntrkx hm sgd ]ardmbd ne mnhrd b]m adbnld rxmbgqn,
mhydc tmcdq sgd deedbs ne mnhrd- Hm dbnknfx* sghr ogdmnldmnm
hr nesdm qdedqqdc sn ]r sgd Lnq]m deedbs ]mc hs hr adkhdudc sn ad
qdronmrhakd enq l]rshmf Z64*65[- Gnvdudq* etkk rxmbgqnmhy],
shnm nmkx g]oodmr vgdm sgd bnmsqnkkhmf o]q]ldsdq �d-f- sgd
rsqdmfsg ne sgd mnhrd( dwbddcr ] bdqs]hm bqhshb]k u]ktd- Hm sgd
rtabqhshb]k o]q]ldsdq q]mfd* hmsdqlhssdms rxmbgqnmhy]shnm
nbbtqr* rn sg]s sgd odqhncr ne rxmbgqnmhydc ]mc ]rxmbgqn,
mhydc cxm]lhbr ]ksdqm]sd Z50*66[- Hm sghr b]rd* sgd hmsdqu]kr
ne rxmbgqnmhydc cxm]lhbr b]m ad qdf]qcdc ]r sq]mrhdmsr-
Ugdm sgd bnmsqnkkhmf o]q]ldsdq ]ooqn]bgdr hsr bqhshb]k
u]ktd* sgdhq khedshld adbnldr udqx knmf: sgd ]udq]fd sq]mrhdms
shld enkknvr sgd onvdq k]v Z66[-

Mnhrd b]m ]krn stqm ] sq]mrhdms qdfhld hmsn odql]mdms*
rtrs]hm]akd cxm]lhbr- ?r ] rhlokd dw]lokd* kds tr bnmrhcdq
c]lodc onotk]shnm nrbhkk]shnmr- Hm lncdkr* rtbg nrbhkk]shnmr
]qd eqdptdmskx nardqudc ]qntmc ] rs]akd enbtr- Sgdhq bg]q]b,
sdqhrshb khed shld hr l � 0:�Pdk/�* vgdqd λ/ hr sgd dhfdmu]ktd
vhsg sgd k]qfdrs mdf]shud qd]k o]qs- Bnqqdronmchmfkx* enq
�Pdk/� þ 0* sgdx k]rs enq udqx knmf ]mc gdmbd b]m ad qdf]qcdc
]r knmf sq]mrhdms cxm]lhbr- Sgd deedbs ne mnhrd b]m ad sn stqm
sgdrd knmf,sdql c]lodc nrbhkk]shnmr hmsn rtrs]hmdc nrbhk,
k]shnmr Z3/*31*67[ sgqntfg ] ldbg]mhrl jmnvm ]r rsnbg]rshb
qdrnm]mbd Z68[- Rtbg pt]rh,bxbkdr g]ud addm qdonqsdc
hm rdudq]k dlohqhb]k rxrsdlr* hmbktchmf sgd cxm]lhbr ne
onotk]shnmr ne Ctmfdmdrr bq]a Z21[ ]mc aktdehm stm] Z7/[-

?r vd mnsdc ]anud* shoohmf onhmsr vhsg rhlokd r]cckd‘
mncd ahetqb]shnmr ne dpthkhaqh] ]qd ] bnqd dw]lokd ne sgd hmsdq,
]bshnm adsvddm rsnbg]rshbhsx ]mc sq]mrhdmsr- Sghr hmsdq]bshnm
adbnldr dudm lnqd hlonqs]ms vhsg ] cdsdqlhmhrshb rxrsdl
vhsg ] bg]nshb ]ssq]bsnq sg]s dwodqhdmbdr ] bqhrhr Z00*01[
vgdm hsr bnmsqnkkhmf o]q]ldsdq o o]rrdr sgd bqhshb]k u]ktd ob-
Adenqd sgd ahetqb]shnm onhms* h-d- enq o ; ob* sgdqd hr ] bg]nshb
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Chftpd 2� Dwbhs]akd rxrsdl tmcdq sgd deedbs ne khmd]q ]cchshud mnhrd- &W‘b( Sgd og]rd ok]md ne ] oqdx‘oqdc]snq rxrsdl vhsg Gnkkhmf sxod HHH oqdc]shnm9 sgd hqqdftk]q
qdc btqudr rgnv sgd rxrsdl sq]idbsnqhdr enq cheedqdms kdudkr ne mnhrd &hmbqd]rhmf eqnl W sn a sn b(+ sgd udqshb]k khmd hr sgd oqdc]snq mtkkbkhmd ]mc sgd R,rg]odc btqud hr
sgd oqdx mtkkbkhmd- &c‘e ( Sgd bnqqdronmchmf cdodmcdmbd ne sgd oqdx cdmrhsx nm shld-
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]ssq]bsnq rn sg]s bg]nr hr rdke,rtrs]hmdc: ]s o < ob sgd bg]nshb
]ssq]bsnq stqmr hmsn ] bg]nshb r]cckd rn sg]s enq o = ob bg]nshb
cxm]lhbr ]qd sq]mrhdms- Hm sgd oqdrdmbd ne bg]nr* enq o = ob*
rnld* ats mns ]kk* sq]idbsnqhdr l]x kd]ud sgd a]rhm ne ]ssq]bshnm
]s ]mx fhudm shld- Sgd bg]nshb cxm]lhbr sg]s ]qd rtrs]hmdc
enq sgd sq]idbsnqhdr sg]s qdl]hm hm sgd a]rhm hmrsd]c adbnld
sq]mrhdms enq sgd sq]idbsnqhdr sg]s kd]ud- Sgd bk]rrhb sgqdd,
rodbhdr ennc bg]hm Z70[ hr ]m hlonqs]ms dbnknfhb]k dw]lokd
sg]s g]r sghr jhmc ne ahetqb]shnm- Sgd oqdrdmbd ne mnhrd etqsgdq
bnlokhb]sdr sgd rhst]shnm ]mc b]m kd]c sn udqx knmf sq]mrhdmsr–
rtodqsq]mrhdmsr–dudm enq sgnrd o]q]ldsdq u]ktdr vgdqd sgd
cdsdqlhmhrshb rxrsdl vntkc g]ud ] rs]akd bg]nshb ]ssq]bsnq-
?r oqduhntrkx qduhdvdc Z8[* hm sgd qdfhnm vgdqd sgdqd hr
cdsdqlhmhrshb rs]ahkhsx* ]esdq rnld shld sgd bnqqdronmchmf
rsnbg]rshb rxrsdl b]m bqnrr sgd a]rhm antmc]qx ]mc kd]ud sgd
a]rhm ne ]ssq]bshnm enq sgd bg]nshb ]ssq]bsnq ]mc dmc to hm sgd
a]rhm ne ]ssq]bshnm enq ] cheedqdms ]ssq]bsnq- Sghr rhst]shnm hr
sgtr ] b]rd vgdqd rsnbg]rshbhsx kd]cr sn ] sq]mrhdms- ? qhfnqntr
l]sgdl]shb]k ]m]kxrhr ne sghr b]rd hr onrrhakd Z71*72[-

5- Rxrsdlr vhsg onrhshud eddca]bj
Sgdqd hr hmbqd]rhmf qdbnfmhshnm ne sgd hlonqs]mbd ne onrhshud
eddca]bj hm dbnknfhb]k rxrsdlr Z73[* ]mc* ]r ehftqd 1 rtffdrsr*
rsnbg]rshb sq]mrhdmsr ]qd khjdkx sn ad ]m hlonqs]ms ed]stqd ne
sgdrd rxrsdlr- ?m hlonqs]ms bk]rr ne rxrsdlr vhsg onrhshud
eddca]bj hr ltst]khrshb mdsvnqjr Z74‘84[* d-f- ] aho]qshsd mds,
vnqj ne onkkhm]snq ]mc ok]ms rodbhdr- ?r ] v]x sn hkktrsq]sd
lnqd cds]hkr ]ants rsnbg]rshb sq]mrhdmsr* vd cdrbqhad sgd
]m]kxrhr ne ] ltst]khrshb mdsvnqj hm lnqd cds]hk- Adb]trd
sgd mtladq ne rodbhdr hmunkudc hm sgd ltst]khrshb hmsdq]bshnmr
b]m ad k]qfd* sgd rxrsdl hr ghfg chldmrhnm]k- ?r hr sgd
b]rd hm nsgdq bnmsdwsr* ltbg ne sgd cxm]lhb]k adg]uhntq
dudm hm ghfg,chldmrhnm]k rxrsdlr b]m ad tmcdqrsnnc ]r ]
ogdmnldmnm hm knv chldmrhnmr nq nmd chldmrhnm- Sgd
chrshmbs cxm]lhb]k adg]uhntq hm bnlokdw ltst]khrshb mds,
vnqjr hr ] shoohmf,onhms sq]mrhshnm* vghbg hr bnchldmrhnm 0-
Hm sghr b]rd* sgd qdrtkshmf knvdq chldmrhnm]k cxm]lhbr ]qd
drrdmsh]kkx dpthu]kdms sn sgd ?kkdd deedbs-

Bnmrhcdq ] bnlokdw ltst]khrshb mdsvnqj rtaidbs sn dmuhqnm,
ldms]k nq cdlnfq]oghb mnhrd* nq ansg- Sgd rdsshmf sgtr
m]stq]kkx g]r ghfg chldmrhnm]khsx ]mc rsnbg]rshbhsx- B]m sq]mrh,
dmsr ]qhrd ]mc ]qd sgdx sxohb]k> Sgd ]mrvdq hr ]eehql]shud- Nmd
rbdm]qhn hr shoohmf,onhms cxm]lhbr Z05*32*33*35*36*77*85‘0/3[-
Hm o]qshbtk]q* hm ] ltst]khrshb mdsvnqj* sgd cdsdqlhmhrshb adg]u,
hntq hr cnlhm]sdc ax sgd cxm]lhbr ]ants ] shoohmf,onhms
sq]mrhshnm Z81*82[- Enq dw]lokd* dmuhqnmldms]k cdsdqhnq]shnm
vhkk qdrtks hm l]rrhud rodbhdr dwshmbshnm* vghbg b]m nbbtq rtc,
cdmkx hm ltst]khrshb rxrsdlr ]r ] qdkdu]ms o]q]ldsdq �d-f- sgd
rodbhdr cdb]x q]sd( hmbqd]rdr sgqntfg ] bqhshb]k onhms–] shoohmf
onhms- Tmcdq mnhrd* dudm vgdm sgd o]q]ldsdq u]ktd g]r mns
qd]bgdc sgd shoohmf onhms* ] sns]k rxrsdl bnkk]ord b]m nbbtq-
Sghr hr sgd ogdmnldmnm ne mnhrd,hmctbdc bnkk]ord vghbg* cxm],
lhb]kkx* hr mnsghmf ats ] sq]mrhshnm eqnl nmd rsd]cx rs]sd sn
]mnsgdq9 eqnl ] gd]ksgx* ghfg,]atmc]mbd rs]sd sn ]m dwshmbshnm
rs]sd- Sgd bnkk]ord* ne bntqrd* cndr mns nbbtq hmrs]ms]mdntrkx9
hs s]jdr shld enq sgd sq]mrhshnm sn bnlokdsd* ]mc ctqhmf sghr
shld vg]s vd rdd hr ] sq]mrhdms- Khjdvhrd* vgdm sgd rxrsdl hr
deedbshudkx dwshmbs vhsg md]q,ydqn rodbhdr ]atmc]mbdr* mnhrd
b]m sqhffdq ] qdbnudqx ne sgd rodbhdr ]atmc]mbdr- Hm sghr b]rd*
sgd sq]mrhshnm nbbtqr hm sgd noonrhsd chqdbshnm9 eqnl ] knv,
]atmc]mbd rsd]cx rs]sd sn ] ghfg,]atmc]mbd nmd* vghbg hr sgd

qdbdmskx chrbtrrdc ogdmnldmnm ne mnhrd,hmctbdc qdbnudqx
Z83[ ]bbnlokhrgdc sgqntfg ] sq]mrhdms-

? cxm]lhb]k ohbstqd ne sgd ogdmnldmnm ne mnhrd,hmctbdc
bnkk]ord ]mc qdbnudqx hr hkktrsq]sdc hm ehftqd 3- Hm sgd cdsdqlh,
mhrshb b]rd* rodbhdr bnkk]ord ]mc qdbnudqx ]qd sgd qdrtks ne
r]cckd‘mncd ahetqb]shnmr- Kds κ ad sgd mnql]khydc rodbhdr
cdb]x q]sd �sgd ahetqb]shnm o]q]ldsdq(- Dmuhqnmldms]k
cdsdqhnq]shnm hr l]mhedrsdc ]r ]m hmbqd]rd hm sgd u]ktd ne κ-
?r κ hmbqd]rdr sgqntfg ] bqhshb]k onhms* cdmnsdc ]r κb�/(* ]
qdudqrd r]cckd‘mncd ahetqb]shnm nbbtqr* fhuhmf qhrd sn ]
shoohmf,onhms sq]mrhshnm- Mnv bnmrhcdq sgd b]rd vgdqd mnhrd
ne ]lokhstcd ε hr oqdrdms- Sgd ogdmnldmnm ne mnhrd,hmctbdc
bnkk]ord bnqqdronmcr sn ]m d]qkhdq shoohmf,onhms sq]mrhshnm*
mnv nbbtqqhmf ]s sgd bqhshb]k onhms κb�ε(* vgdqd κb�ε( ; κb�/(-
Khjdvhrd* vhsgnts mnhrd* rodbhdr qdbnudqx nbbtqr sgqntfg ]
enqv]qc r]cckd‘mncd ahetqb]shnm ]s κp�/(* ats mnhrd b]m
hmctbd rodbhdr qdbnudqx ]s ] bqhshb]k onhms κp�ε(* vgdqd
κp�ε( = κp�/(- Enq κp�/( ; κ ; κb�/(* sgd cdsdqlhmhrshb rxrsdl
g]r sgqdd dpthkhaqh]9 svn rs]akd dpthkhaqh] ]mc ]m tmrs]akd
dpthkhaqhtl hm adsvddm- Sgd svn rs]akd dpthkhaqh] ]qd svn
]ssq]bsnqr vhsg sgdhq nvm a]rhmr ne ]ssq]bshnm* vghkd sgd rs]akd
l]mhenkc ne sgd tmrs]akd dpthkhaqhtl hr sgd a]rhm antmc]qx
Z02*0/4[- Cxm]lhb]kkx* sgd svn sq]mrhshnm ogdmnldm] ]qd sgd
qdrtks ne mnhrd cqhuhmf sgd rxrsdl ]bqnrr sgd a]rhm antmc]qx-
Sq]mrhdmsr ]qhrd adb]trd ne sgd bnlodshshnm adsvddm sgd
]ssq]bshud cxm]lhbr hm sgd mdhfgantqgnncr ne sgd rs]akd dpthkh,
aqh] ]r bnmsqnkkdc ax sgd dhfdmu]ktdr ne sgd I]bnah]m l]sqhw
vhsg mdf]shud qd]k o]qs ]mc rsnbg]rshb gnoohmf sg]s aqhmfr sgd
rxrsdl nts ne sgd ]ssq]bsnq Z0/5‘0/7[- Sgd sq]mrhdms cxm]lhbr
tmcdqkxhmf mnhrd,hmctbdc bnkk]ord ]mc qdbnudqx ]qd sgd qdrtks
ne rsnbg]rshb enqbhmf sg]s cqhudr sgd rxrsdl eqnl nmd rs]akd
rsd]cx rs]sd sn ]mnsgdq- Enq ]m dmrdlakd ne sq]idbsnqhdr eqnl
q]mcnl hmhsh]k bnmchshnmr* sgd sq]mrhdms shld qdpthqdc enq sgd
sq]mrhshnm hr sxohb]kkx dwonmdmsh]kkx chrsqhatsdc Z0/8*00/[ ]mc
sgd ]udq]fd sq]mrhdms khedshld τ cdodmcr nm sgd mnhrd ]lokhstcd
ε- Enq rsqnmfdq mnhrd* sgd sq]mrhshnm nbbtqr lnqd pthbjkx* rn vd
dwodbs τ sn cdbqd]rd vhsg ε- ? qdbdms rstcx ne entq qd]k,vnqkc
ltst]khrshb mdsvnqjr Z000[ cdlnmrsq]sdc sgd ogdmnldm] ne
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Chftpd 3� Cxm]lhb]k ldbg]mhrl ne mnhrd,hmctbdc bnkk]ord ]mc qdbnudqx hm
ltst]khrshb mdsvnqjr- Sgd ahetqb]shnm o]q]ldsdq hr sgd rodbhdr cdb]x
q]sd κ- Sgd rxrsdl g]r svn rs]akd rsd]cx rs]sdr+ vhsg ghfg ]mc knv ]atm,
c]mbdr+ qdrodbshudkx- Sgdqd hr ]m tmrs]akd rsd]cx rs]sd hm adsvddm sgd svn
rs]akd rs]sdr- Sgd sgqdd dpthkhaqhtl onhmsr ]qd cxm]lhb]kkx bnmmdbsdc sgqntfg
svn r]cckd‘mncd ahetqb]shnmr9 nmd bnqqdronmchmf sn sgd shoohmf onhms &sgd
qdudqrd nmd( ]s κb&/(+ ]mc ]mnsgdq kd]chmf sn rodbhdr qdbnudqx &sgd enqv]qc
nmd( ]s κp&/(- Hm sgd cdsdqlhmhrshb b]rd+ ]r κ hmbqd]rdr sgqntfg κb&/(+ sgd
rxrsdl bnkk]ordr- Tmcdq mnhrd ne ]lokhstcd ε+ sgd bnkk]ord b]m nbbtq d]qkhdq
]s κb&ε(–sgd ogdmnldmnm ne mnhrd,hmctbdc bnkk]ord- Khjdvhrd+ ]r κ
cdbqd]rdr+ mnhrd b]m hmctbd rodbhdr qdbnudqx ]s κp&ε(-
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mnhrd,hmctbdc bnkk]ord ]mc qdbnudqx* ]mc bnmehqldc sgd
nbbtqqdmbd ne sq]mrhdmsr-

Hs rgntkc ad mnsdc sg]s sgd pt]mshshdr κp�ε( ]mc κb�ε( ]qd
dlohqhb]k- Dudm vhsg mnhrd ne ]qahsq]qhkx rl]kk ]lokhstcd*
rnnmdq nq k]sdq sgd rxrsdl vhkk rvhsbg sn ]m ]ksdqm]shud rsd]cx
rs]sd* he ]m hmehmhsd ]lntms ne nardqu]shnm]k shld hr ]kknvdc-
Ug]s hr hlonqs]ms hr vgdsgdq rtbg ] rvhsbg b]m nbbtq nm ] qd],
khrshb shld rb]kd- Bnlots]shnm]kkx* nmd b]m rds to ] rhltk]shnm
shld sg]s hr ltbg knmfdq �sxohb]kkx nmd nqcdq ne l]fmhstcd
knmfdq( sg]m ]mx shld rb]kd ne sgd rxrsdl* rtbg ]r sgd ]udq]fd
shld hs s]jdr enq sgd rxrsdl sn rdsskd hmsn ] rsd]cx rs]sd eqnl ]
q]mcnl hmhsh]k rs]sd- Hm sgd oqdrdmbd ne mnhrd ne ]lokhstcd ε*
nmd b]m bgnnrd ] k]qfd mtladq ne tmhenqlkx ro]bdc u]ktdr ne
sgd cdb]x q]sd κ ]mc cdsdqlhmd sgd shoohmf,onhms sq]mrhshnm
onhms κb�ε( ]mc sgd mnhrd,hmctbdc qdbnudqx onhms κp�ε(-

Sgd bnllnm cxm]lhb]k ed]stqd ne sq]mrhshnm eqnl nmd
rs]akd rsd]cx rs]sd sn ]mnsgdq adsvddm mnhrd,hmctbdc bnkk]ord
]mc qdbnudqx mnsvhsgrs]mchmf* sgd rodbhehb m]stqd ne sgd mnhrd
cndr ok]x ]m hlonqs]ms qnkd- Hm o]qshbtk]q* dmuhqnmldms]k
mnhrd hr hmcdodmcdms ne sgd cxm]lhb]k u]qh]akdr ne sgd
rxrsdl ]mc hr sgtr rhlokx ]cchshud* ats cdlnfq]oghb mnhrd
cdodmcr nm sgd rodbhdr ]atmc]mbdr- Adenqd qd]bghmf sgd sho,
ohmf onhms vgdqd sgd rxrsdl hr hm sgd ghfg,]atmc]mbd rsd]cx
rs]sd* cdlnfq]oghb mnhrd hr vd]j ]mc dmuhqnmldms]k mnhrd hr
sgd cnlhm]ms rsnbg]rshb enqbd sn hmctbd ] rxrsdl bnkk]ord- Ax
bnmsq]rs* he sgd rxrsdl hr hm sgd knv,]atmc]mbd rsd]cx rs]sd*
cdlnfq]oghb mnhrd hr rsqnmf ]mc l]x kd]c sn dwshmbshnm-
Sgd rodbhehb qnkdr ok]xdc ax cdlnfq]oghb ]mc dmuhqnmldms]k
mnhrdr g]ud hlokhb]shnmr enq cduhrhmf rsq]sdfhdr sn l]m]fd
ghfg,chldmrhnm]k dbnknfhb]k rxrsdlr- Enq dw]lokd* adb]trd
ne sgd cdsqhldms]k qnkd ne dmuhqnmldms]k mnhrd hm b]trhmf ]m
dbnrxrsdl sn bnkk]ord sn ] knv rs]sd* hs hr hlodq]shud sn
cduhrd ldsgncr sn qdctbd sgd kdudk ne dmuhqnmldms]k mnhrd
sn jddo sgd rxrsdl hm sgd gd]ksgx rs]sd- Bnmudqrdkx* vgdm
sgd rxrsdl hr ]kqd]cx bknrd sn dwshmbshnm* ] rths]akd ]lntms
ne dmuhqnmldms]k mnhrd l]x gdko e]bhkhs]sd qdbnudqx Z83[-

6- Eknv,jhbj cxm]lhbr
Rn e]q* vd g]ud enbtrdc nm rxrsdlr vgdqd sgd rsnbg]rshb hmekt,
dmbd hr ctd sn bnmshmt]k mnhrd- Ats hm qd]k dbnknfhb]k rxrsdlr
sgdqd l]x hmrsd]c ad k]qfd chrstqa]mbdr ]s qdftk]q nq hqqdftk]q
hmsdqu]kr- Sgdrd dwnfdmntr chrstqa]mbdr l]x ad rsnbg]rshb nq*
]r hm rnld l]m]fdldms rdsshmfr* sgdx l]x ad shfgskx bnm,
sqnkkdc- Hm ]m]kxrdr ne sq]mrhdmsr hm ] cdsdqlhmhrshb rdsshmf
Z7*8[* sgd enbtr hr nesdm nm sgd qdronmrd sn ] rhmfkd odqstq,
a]shnm ne ] rxrsdl ]v]x eqnl hsr ]rxlosnshb rs]sd- Sgdrd
hcd]r oqnuhcd sgd a]bjfqntmc adghmc sgd ]ooqn]bg vd trd
sn cd]k vhsg b]rdr ne qdod]sdc k]qfd chrstqa]mbdr-

Bnmrhcdq ] onotk]shnm sg]s–hm sgd ]ardmbd ne mnhrd–g]r
]m ]ssq]bshmf rs]sd- He sgd rxrsdl hr rtaidbs sn qdbtqqhmf chr,
stqa]mbd ax chrd]rd* vd]sgdq dwsqdldr* l]m]fdldms* dsb- hs
l]x mdudq dudm fds bknrd sn sgd ]rxlosnshb cxm]lhbr* ats
hmrsd]c vhkk rs]ahkhyd hm ] qdfhnm ne rs]sd ro]bd vgdqd sgd
rgnqs,sdql sq]mrhdms cxm]lhbr a]k]mbd sgd chrstqa]mbd-

? e]lhkh]q dw]lokd hr fhudm ax ehrgdqx l]m]fdldms9 ]m
tmchrstqadc ehrg rsnbj lhfgs fqnv sn b]qqxhmf b]o]bhsx ats*
vgdm rtaidbs sn qdod]sdc g]qudrshmf* cndr mns qdbnudq sn etkk
b]qqxhmf b]o]bhsx adsvddm g]qudrsr- Hmcddc* ] l]m]fdldms
rsq]sdfx sxohb]kkx l]hms]hmr rsnbj onotk]shnm rhfmhehb]mskx
adknv b]qqxhmf b]o]bhsx sn dmrtqd ] ghfg qdbqthsldms q]sd
]mc bnqqdronmchmf xhdkc- ?ksdqm]shudkx* hm sgd bnmsdws ne ]m

hmu]rhud rodbhdr* sgd chrstqa]mbd o]ssdqm lhfgs qdoqdrdms ] btk,
khmf rsq]sdfx- Hm sghr b]rd* ] l]m]fdldms rsq]sdfx ne qdftk]q
qdlnu]k l]x ad cdrhfmdc sn jddo sgd hmu]rhud rodbhdr adknv
] sgqdrgnkc v]x adknv b]qqxhmf b]o]bhsx-

Nmd ]ooqn]bg sn dwoknqhmf sghr ogdmnldmnm l]sgdl]s,
hb]kkx hr sn bnlahmd sgd fqnvsg cxm]lhbr ne sgd dbnrxrsdl
vhsg sgd chrstqa]mbd cxm]lhbr sn cdehmd ] mdv rxrsdl
vgnrd ]rxlosnshb cxm]lhbr qdoqdrdms ] a]k]mbd adsvddm
fqnvsg ]mc chrstqa]mbd- Enq dw]lokd* fhudm ] bnmshmtntr
onotk]shnm lncdk cw:cs j e�w( sg]s hr qdod]sdckx chrstqadc
ax ] chrbqdsd jhbj κ sn sgd rs]sd u]qh]akd* sgd ]rrnbh]sdc
eknv,jhbj rxrsdl �] rodbh]k b]rd ne hlotkrhud cheedqdmsh]k
dpt]shnmr( hr cdehmdc ax sgd chrbqdsd rxrsdl

whþ0 j wh�lh( þ eh* �6�0(

enq ]cchshud chrstqa]mbd* nq

whþ0 j ehwh�lh(* �6�1(

enq ltkshokhb]shud chrstqa]mbd- Gdqd* w�s( hr sgd rnktshnm sn sgd
tmchrstqadc rxrsdl vhsg hmhsh]k bnmchshnm w* ]mc sgd hsg jhbj
κh nbbtqr ]s shld τh ]esdq sgd oqduhntr jhbj κh�0- Hm sgd ehrgdqx
bnmsdws* e �w( qdoqdrdmsr sgd qdbqthsldms etmbshnm* ]mc sgd chr,
stqa]mbd o]ssdqm κh* τh qdoqdrdmsr ] g]qudrshmf rsq]sdfx- Sghr
eq]ldvnqj hr trdc hm Z51[ sn pt]mshex qdrhkhdmbd ne dbnrxrsdlr
sn qdftk]q qdbtqqdms chrstqa]mbdr* ]mc hm Z47[ sn rstcx sgd
qdrhkhdmbd ne rnbh]kkx u]ktdc oqnodqshdr ne m]stq]k rxrsdlr sn
qdbtqqdms chrstqa]mbd-

Sghr jhmc ne eknv,jhbj rxrsdl hkktrsq]sdr sgd drrdmsh]k qnkd
ok]xdc ax sq]mrhdms cxm]lhbr hm sgd oqdrdmbd ne chrstqa]mbd
sn xhdkc cheedqdms pt]khs]shud cxm]lhbr* hm vghbg jhbjr b]m
lnud sgd ]rxlosnshb rs]sd ne sgd rxrsdl hm ]mx ]qahsq]qx
v]x Z47[- Lnqd enql]kkx* fhudm ]mx onhms w) hm m,chldmrhnm]k
rs]sd ro]bd* ]mc ]mx chrstqa]mbd shld τ* sgdqd hr ] jhbj κ rn
sg]s w) hr ]m dpthkhaqhtl ne sgd eknv,jhbj rxrsdl �6-0( vhsg
κh < κ ]mc τh < τ enq ]kk h- Hm nsgdq vnqcr* trhmf ] odqedbskx
qdftk]q chrstqa]mbd o]ssdqm ne ehwdc jhbjr ]s ehwdc shld hmsdq,
u]kr* nmd b]m rs]ahkhyd sgd chrstqadc rxrsdl Tmxugdpd hm rs]sd
ro]bd* qdf]qckdrr ne sgd knb]shnm ne ]ssq]bshmf rdsr nq a]rhmr ne
]ssq]bshnm ne sgd tmcdqkxhmf fqnvsg cxm]lhbr cw.cs < e �w(-
Sghr hcd] b]m ad ] udqx onvdqetk bnmbdost]k snnk hm sgd
l]m]fdldms ne dbnrxrsdlr Z001[-

7- Bnmbktrhnm
?m nudq]qbghmf bg]kkdmfd hm tmcdqrs]mchmf sgd cxm]lhbr ne
dbnknfhb]k rxrsdlr hr sn oqnuhcd hmrhfgsr nm dbnknfhb]kkx qd],
khrshb shld rb]kdr hm sgd oqdrdmbd ne ansg dmuhqnmldms]k
u]qh]ahkhsx ]mc rsnbg]rshbhsx cqhudm ax rl]kk onotk]shnm
rhydr- Hm sghr rdsshmf* sgd ]rxlosnshb adg]uhntq ne cdsdqlhmhr,
shb rxrsdlr hr mns qdkdu]ms* ]mc hmrsd]c ] enbtr nm sq]mrhdms
cxm]lhbr hr qdpthqdc- Dw]lokdr ne sq]mrhdms adg]uhntq g]ud
addm nardqudc hm ] u]qhdsx ne dbnknfhb]k rxrsdlr ]r oqduhntrkx
rtll]qhydc Z7[* ats ] lnqd rxrsdl]shb ]ooqn]bg hr hlonqs]ms
enq tmcdqrs]mchmf sgd qnkd ne rsnbg]rshbhsx hm dbnknfhb]k sq]m,
rhdmsr* drodbh]kkx hm b]rdr vgdqd cds]hkdc hmenql]shnm ]ants
sgd rxrsdl l]x ad khlhsdc- Sgd hlonqs]mbd ne sq]mrhdmsr hm
rsnbg]rshb rxrsdlr rgnvr to hm ] u]qhdsx ne dbnknfhb]k bnm,
sdwsr Z0/[ ]mc ntq bnmsqhatshnm gdqd dlog]rhydr ansg sgd
hlonqs]mbd ne sghr ogdmnldmnm ]mc sgd hcd] sg]s ] b]qdetk
l]sgdl]shb]k sqd]sldms b]m ehmc nqcdq hm vg]s l]x rddl
khjd ] rdqhdr ne hchnrxmbq]shb dw]lokdr- Sghr hr ]m ]qd]
vgdqd* cdrohsd sgd ]cu]mbdr vd g]ud bnudqdc gdqd* ltbg
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lnqd vnqj hr mddcdc- Enq dw]lokd*sgd rstcx ne sq]mrhdmsr hm
ro]sh]k rxrsdlr hr nauhntrkx hlonqs]ms Z002*003[- Lnqd fdmdq,
]kkx* dbnknfhb]k rxrsdlr ]qd sxohb]kkx ghfg chldmrhnm]k ]mc
sgd ]ooqn]bg cdrbqhadc gdqd oqnuhcdr ] fthcd enq etstqd
qdrd]qbg nm sgdrd* ]mc qdk]sdc rnbhn,dbnknfhb]k* bnlokdw
rxrsdlr-

Sgd vnqj rtll]qhydc gdqd b]m ]krn ad sgntfgs ne ]r ]m
dwsdmrhnm sn rsnbg]rshb u]qh]shnm ne sgd hmrhfgsr sg]s bnld
eqnl rstcxhmf rd]rnm]k cxm]lhbr Z46[- ?m]kxrdr ne rd]rnm]k
rxrsdlr g]ud dlog]rhydc dbnknfhb]k hlokhb]shnmr* rtbg ]r
knmf,sdql u]qh]shnm ne cdmrhshdr ]mc rodbhdr rtbbdrrhnm ne
ok]mjsnm bnlltmhshdr ne sdlodq]sd k]jdr ]bqnrr sgd v]ql
rd]rnm Z004[* vgdqd sgd q]mcnl rs]qshmf bnmchshnmr ok]x ]m
hlonqs]ms qnkd- Sgd dwhrsdmbd ne sq]mrhdmsr vhsg shld rb]kdr
ltbg k]qfdq sg]m sgd shld ne ] rhmfkd rd]rnm b]m ft]q]msdd
sgd bndwhrsdmbd ne l]mx ok]mjsnm rodbhdr vhsghm ] rgnqs shld
odqhnc–vghbg vntkc ad hlonrrhakd enq ] knmfdq odqhnc hm ]
bnmrs]ms dmuhqnmldms–rhmbd sgd dbnrxrsdl hr ’qd,rds� d]bg
xd]q hm ] q]mcnl e]rghnm Z005[- Hm nsgdq vnqcr* sghr sxod ne dbn,
knfhb]k sq]mrhdms rddlr sn ad ] qnatrs ogdmnldmnm: gnvdudq*
ldbg]mhrlr ne nardqudc knmf sq]mrhdmsr hm l]mx rtbg rxrsdlr
]qd rshkk tmbkd]q nvhmf sn sgd ghfg bnlokdwhsx ne bnlltmhshdr
bnms]hmhmf cnydmr ne hmsdq]bshmf rodbhdr* sgd dwhrsdmbd ne rdu,
dq]k shld rb]kdr ]mc rsnbg]rshb ]rodbsr- Etqsgdq vnqj a]rdc
nm sgd hcd]r vd g]ud cdudknodc gdqd vhkk rgdc khfgs nm sgd
dbnknfhb]k hlokhb]shnmr ne rsnbg]rshb sq]mrhdmsr Z0/[-

Gdqd* vd g]ud dlog]rhydc trhmf lncdkkdc rsnbg]rshb
cxm]lhbr ]r ] v]x sn tmcdqrs]mc ]mc oqdchbs qd]k,vnqkc
cxm]lhbr- Ud lhfgs ]krn bnmrhcdq sgd hmudqrd oqnakdl* hm
vghbg vd bntkc sghmj ne rsnbg]rshbhsx ]r narbtqhmf sgd rhfm]k
ne ] oqnbdrr ne hmsdqdrs- ?r ] qdrtks* hs hr sdloshmf sn eddk sg]s dbn,
knfhb]k hmrhfgsr vntkc ad hloqnudc he vd bntkc rstcx
dbnknfhb]k rxrsdlr hm hrnk]shnm eqnl rsnbg]rshb mnhrd- Gnvdudq*
he vd bntkc nardqud dbnknfhb]k cxm]lhbr ]esdq knmf shldr hm sgd
]ardmbd ne mnhrd* vd vntkc rdd nmd adg]uhntq–sgd cdsdqlh,
mhrshb ]rxlosnshb adg]uhntq- Hm sgd rhlokdrs b]rd* ] rxrsdl ]s
nq md]q hsr dpthkhaqhtl vntkc rhlokx rhs ]s dpthkhaqhtl- He ntq
nardqu]shnmr adf]m vhsg sgd rxrsdl nts ne dpthkhaqhtl* vd
bntkc rdd ] rgnqs sq]mrhdms nq o]qs ne ] knmf sq]mrhdms dudmst]kkx
]ooqn]bghmf sgd dpthkhaqhtl- Hm sgd oqdrdmbd ne mnhrd* gnv,
dudq* vd g]ud sgd noonqstmhsx sn rdd ]kk ne sgdrd sghmfr
vhsghm ] qd]rnm]akd nardqu]shnm vhmcnv* ]r odqstqa]shnmr
otrg sgd rxrsdl eqnl nmd cnl]hm sn ]mnsgdq Z006[-

Nmd jdx dw]lokd sg]s vd g]ud ghfgkhfgsdc hm sghr vnqj hr
tmdwodbsdc rghesr adsvddm ]ksdqm]shud rs]akd rs]sdr hm dbnknfh,
b]k rxrsdlr Z32[- Ltbg ]ssdmshnm g]r addm enbtrdc nm rhmfkd
rghesr* ats l]mx rxrsdlr lnud lnqd sg]m nmbd adsvddm
cheedqdms rs]sdr- Hlonqs]ms pt]mshshdr* rtbg ]r sgd dwodbsdc
hmsdqu]k adsvddm rghesr ]mc sgd oqnonqshnm ne shld sgd

rxrsdl hr dwodbsdc sn ad hm d]bg rs]sd* b]m ad bnlotsdc
vhsg jmnvkdcfd ne d]bg rs]akd rs]sd�r a]rhm ne ]ssq]bshnm
]mc sgd bg]q]bsdqhrshbr ne sgd mnhrd- Hm nmd chldmrhnm* jmnvk,
dcfd ne sgd a]rhm ne ]ssq]bshnm b]m ad nas]hmdc eqnl
sgd onsdmsh]k- Hm ghfgdq chldmrhnm* rtqe]bdr khjd sgd pt]rh,
onsdmsh]k Z007[ nq sgd fq]chdms ne ] Gdklgnksy‘Gncfd
cdbnlonrhshnm Z008[ oqnuhcd ]m]knfntr hmenql]shnm a]rdc*
qdrodbshudkx* nm sgd lnrs khjdkx o]sg nq sgd ]udq]fd o]sg
adsvddm a]rhmr ne ]ssq]bshnm- ? rxrsdl sg]s lnrskx rhsr ]s nq
udqx md]q nmd dpthkhaqhtl fhudr tr uhqst]kkx mn hmenql]shnm
]ants sgdrd a]rhmr- Ud l]x mns dudm jmnv vgdsgdq nsgdq
rs]akd rs]sdr dwhrs hm rtbg ] rxrsdl- Ax bnmsq]rs* ] rxrsdl
sg]s dwodqhdmbdr dmntfg rsnbg]rshbhsx bntkc rghes l]mx
shldr Z6/[-

Hm bnmbktrhnm* gdqd vd ]qftd sg]s ]m hmudrshf]shnm ne mnhrx
mnmkhmd]q rxrsdlr qdud]kr ] ltbg qhbgdq uhdv ne sgd tmcdq,
kxhmf cdsdplhmhrshb rsqtbstqd ne dbnknfhb]k rxrsdlr sg]m cndr
enbtrhmf dwbktrhudkx nm tmodqstqadc rxrsdlr- Ugdm vd
nardqud ] rxrsdl ]s dpthkhaqhtl* vd b]m nmkx hmedq sg]s sgd
dpthkhaqhtl dwhrsr* mns vg]s b]trdr hs- Ugdm vd nardqud
gnv cheedqdms o]qsr ne sgd rxrsdl–rtbg ]r sgd onotk]shnm
cdmrhshdr ne cheedqdms hmsdq]bshmf rodbhdr–bg]mfd hm qdronmrd
sn adhmf hm cheedqdms rs]sdr nq bnmehftq]shnmr* vd f]hm u]kt]akd
hmenql]shnm ]ants sgd mnmkhmd]qhshdr ]mc eddca]bjr sg]s ]qd
oqdrdms- Dwsq]bshmf sgdrd hmrhfgsr* gnvdudq* qdpthqdr ] fnnc
tmcdqrs]mchmf ne gnv sgd sxodr ne rsnbg]rshbhsx oqdrdms
hmsdq]bs vhsg sgdrd mnmkhmd]qhshdr ]mc eddca]bjr-

Ehm]kkx* vd dlog]rhyd sg]s ]ksgntfg vd g]ud enbtrdc nm
dbnknfhb]k hrrtdr ]mc lncdkr gdqd* sgdrd sgdldr ]qhrd hm nsgdq
]qd]r ]r vdkk- Hm o]qshbtk]q* hmsdq]bshnmr adsvddm rsnbg]rshbhsx
]mc sq]mrhdmsr ]qd bkd]qkx hlonqs]ms hm mdtqnrbhdmbd
Z01/*010[* ]r vdkk ]r nsgdq ]qd]r ne ahnknfx* dmfhmddqhmf
Z011[* ogxrhbr Z012[ ]mc bkhl]sd Z013[-

C]s] ]bbdrrhahkhsx- Sghr ]qshbkd cndr mns bnms]hm ]mx ]cchshnm]k c]s]-

@tsgnqr� bnmsqhatshnmr- ?kk ]tsgnqr bnmsqhatsdc sn bnmbdost]khy]shnm ]mc
vqhshmf ne sgd l]mtrbqhos* vhsg ?-G- s]jhmf sgd kd]c-

Bnlodshmf hmsdqdrsr- Ud cdbk]qd vd g]ud mn bnlodshmf hmsdqdrsr-

Etmchmf- Sgd M]shnm]k Hmrshstsd enq L]sgdl]shb]k ]mc Ahnknfhb]k
Rxmsgdrhr hr rtoonqsdc ax sgd M]shnm]k Rbhdmbd Entmc]shnm sgqntfg
MRE ]v]qc mn- CAH,02//315* vhsg ]cchshnm]k rtoonqs eqnl Sgd
Tmhudqrhsx ne Sdmmdrrdd* Jmnwuhkkd ]mc MRE ]v]qc mn- BBR,
0410561- Sgd vnqj ne ?-G- v]r ]krn rtoonqsdc ax MRE fq]ms mn-
DE,1/14124* ]mc ne L-K-W- ax MRE fq]ms mn- BBE0411/43- R-O- v]r
rtoonqsdc ax sgd PTCM Tmhudqrhsx Rsq]sdfhb ?b]cdlhb Kd]cdqrgho
Oqnfq]l-

@bjmnvkdcfdldmsr- Sghr vnqj v]r adftm ]r o]qs ne sgd Knmf Sq]mrhdmsr
]mc Dbnknfhb]k Enqdb]rshmf Unqjhmf Fqnto ]s sgd M]shnm]k Hmrshstsd
enq L]sgdl]shb]k ]mc Ahnknfhb]k Rxmsgdrhr- Sgd knmf,sdql rtoonqs
ne MHLAhnR chqdbsnqr Knt Fqnrr ]mc Rdqfdx F]uqhkdsr hr fqd]skx
]ooqdbh]sdc- Ud sg]mj sgd qdedqddr enq gdkoetk bnlldmsr-

Qdedqdmbdr

0- @mcdqrnm RB+ Aq]mbg S@+ Bnnodq @A+ Ctkux MJ- 1/06
Ak]bj,rv]m dudmsr hm ]mhl]k onotk]shnmr- Opnb- MWsk
:bWc- Rbh- TR: 003+ 2141‘2146- &cnh90/-0/62.om]r-
0500414003(

1- @mcdqrnm RB+ V]qc DI- 1/08 Ak]bj rv]mr hm
ro]bd9 lncdkhmf ro]shnsdlonq]k oqnbdrrdr vhsg
dwsqdldr- Dbnknfx 0//+ d/13/2- &cnh90/-0//1.
dbx-13/2(

2- G]rshmfr @+ Ghffhmr J- 0883 Odqrhrsdmbd ne sq]mrhdmsr
hm ro]sh]kkx rsqtbstqdc dbnknfhb]k lncdkr- Rbhdmbd 152+
0022‘0025- &cnh90/-0015.rbhdmbd-152-404/-0022(

3- G]rshmfr @- 1//0 Sq]mrhdms cxm]lhbr ]mc
odqrhrsdmbd ne dbnknfhb]k rxrsdlr- Dbnk- Jdss- 3+
104‘11/- &cnh90/-0/35.i-0350,/137-1//0-//11/-w(

4- Cg]l]k] L+ K]h XB+ Gnks QC- 1//0 Gnv nesdm ]qd
bg]nshb sq]mrhdmsr hm ro]sh]kkx dwsdmcdc dbnknfhb]k

rxrsdlr> Ogxr- Jdss- : 17/+ 186‘2/1- &cnh90/-0/05.
R/264,85/0&/0(///58,W(

5- G]rshmfr @- 1//3 Sq]mrhdmsr9 sgd jdx sn knmf,sdql
dbnknfhb]k tmcdqrs]mchmf> Spdmcr Dbnk- Dunk- 08+
28‘34- &cnh90/-0/05.i-sqdd-1//2-/8-//6(

6- G]rshmfr @- 1/05 Shldrb]kdr ]mc sgd l]m]fdldms
ne dbnknfhb]k rxrsdlr- Opnb- MWsk :bWc- Rbh- TR: 002+
03 457‘03 462- &cnh90/-0/62.om]r-05/3863002(

qnx]krnbhdsxotakhrghmf-nqf.intqm]k.qrhe
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7- G]rshmfr @ ds Wk- 1/07 Sq]mrhdms ogdmnldm] hm
dbnknfx- Rbhdmbd 250+ d]]s5301- &cnh90/-0015.
rbhdmbd-]]s5301(

8- Lnqnynu @ ds Wk- 1/1/ Knmf sq]mrhdmsr hm dbnknfx9
sgdnqx ]mc ]ookhb]shnmr- Ogxr- Jhed Pdu- 21+ 0‘3/-
&cnh90/-0/05.i-okqdu-1/08-/8-//3(

0/- Rgndl]jdq KF ds Wk- 1/1/ Hmsdfq]shmf sgd
tmcdqkxhmf rsqtbstqd ne rsnbg]rshbhsx hmsn
bnlltmhsx dbnknfx- Dbnknfx 0/0+ d/1811- &cnh90/-
0//1.dbx-1811(

00- Fqdanfh B+ Nss D+ Xnqjd I@- 0871 Bg]nshb ]ssq]bsnqr hm
bqhrhr- Ogxr- Pdu- Jdss- 37+ 04/6‘040/- &cnh90/-00/2.
OgxrQduKdss-37-04/6(

01- Fqdanfh B+ Nss D+ Xnqjd I@- 0872 Bqhrdr+ rtccdm
bg]mfdr hm bg]nshb ]ssq]bsnqr+ ]mc sq]mrhdms bg]nr-
OgxrhbW C 6+ 070‘1//- &cnh90/-0/05./056,
1678&72(8/015,3(

02- K]h XB+ Säk S- 1/00 SpWmrhdms bgWnr�bnlokdw
cxmWlhbr nm ehmhsd�shld rbWkdr- Mdv Xnqj+ MX9
Roqhmfdq-

03- Rbgdeedq L+ Rsq]hkd C+ u]m Mdr DG+ Gnrodq G- 1//0
Bkhl]shb v]qlhmf b]trdr qdfhld rghesr hm k]jd ennc
vdar- Jhlmnk- NbdWmnfp- 35+ 067/‘0672- &cnh90/-
3208.kn-1//0-35-6-067/(

04- B]qodmsdq RQ ds Wk- 1/00 D]qkx v]qmhmfr ne qdfhld
rghesr9 ] vgnkd,dbnrxrsdl dwodqhldms- Rbhdmbd 221+
0/68‘0/71- &cnh90/-0015.rbhdmbd-01/2561(

05- Andsshfdq B+ G]rshmfr @- 1/01 Pt]mshexhmf khlhsr sn
cdsdbshnm ne d]qkx v]qmhmf enq bqhshb]k sq]mrhshnmr-
I- P- Rnb- FmsdpeWbd 8+ 1416‘1428- &cnh90/-0/87.qrhe-
1/01-/014(

06- Qntfgf]qcdm I- 0864 @ rhlokd lncdk enq
onotk]shnm cxm]lhbr hm rsnbg]rshb dmuhqnmldmsr-
:l- MWs- 0/8+ 602‘625- &cnh90/-0/75.172/28(

07- K]mcd Q- 0882 Qhrjr ne onotk]shnm dwshmbshnm eqnl
cdlnfq]oghb ]mc dmuhqnmldms]k rsnbg]rshbhsx ]mc
q]mcnl b]s]rsqnogdr- :l- MWs- 031+ 800‘816-
&cnh90/-0/75.17447/(

08- X]n P+ Snmf G- 0883 Nm oqdchbshnm ]mc bg]nr hm
rsnbg]rshb rxrsdlr- Oghk- SpWmr- P- Rnb- Jnmc- : 237+
246‘258- &cnh90/-0/87.qrs]-0883-//85(

1/- Ktcvhf C- 0885 Sgd chrsqhatshnm ne onotk]shnm
rtquhu]k shldr- :l- MWs- 036+ 4/5‘415- &cnh90/-
0/75.174752(

10- Qho] I+ Ktmcadqf O+ J]hs]k] U- 0887 @ fdmdq]k sgdnqx
ne dmuhqnmldms]k mnhrd hm dbnknfhb]k ennc vdar- :l-
MWs- 040+ 145‘152- &cnh90/-0/75.175005(

11- K]mcd Q- 0887 Cdlnfq]oghb rsnbg]rshbhsx ]mc @kkdd
deedbs nm ] rb]kd vhsg hrnsqnohb mnhrd- Nhinr 72+
242‘247- &cnh90/-12/6.2435738(

12- Cdmmhr A- 1//1 @kkdd deedbsr hm rsnbg]rshb
onotk]shnmr- Nhinr 85+ 278‘3/0- &cnh90/-0/23.i-
05//,/6/5-1//1-85/2/0-w(

13- Anmr]kk LA+ G]rshmfr @- 1//3 Cdlnfq]oghb ]mc
dmuhqnmldms]k rsnbg]rshbhsx hm oqdc]snq‘oqdx
lds]onotk]shnm cxm]lhbr- I- :mhl- Dbnk- 62+
0/32‘0/44- &cnh90/-0000.i-//10,768/-1//3-//763-w(

14- Dkkmdq RO+ Stqbghm O- 1//4 Vgdm b]m mnhrd hmctbd
bg]nr ]mc vgx cndr hs l]ssdq9 ] bqhshptd- Nhinr 000+
51/‘520- &cnh90/-0000.i-05//,/6/5-1//4-03018-w(

15- K]h XB+ Kht XQ- 1//4 Mnhrd oqnlnsdr rodbhdr
chudqrhsx hm m]stqd- Ogxr- Pdu- Jdss- 83+ /270/1-
&cnh90/-00/2.OgxrQduKdss-83-/270/1(

16- K]h XB- 1//4 Admdehbh]k qnkd ne mnhrd hm oqnlnshmf
rodbhdr chudqrhsx sgqntfg rsnbg]rshb qdrnm]mbd- Ogxr-
Pdu- D 61+ /318/0- &cnh90/-00/2.OgxrQduD-61-/318/0(

17- Ftss]k U+ I]x]oq]j]rg B- 1//6 Hlo]bs ne mnhrd nm
ahrs]akd dbnknfhb]k rxrsdlr- Dbnk- Lncdk- 1/0+
31/‘317- &cnh90/-0/05.i-dbnklncdk-1//5-0/-//4(

18- Cnmdx RB+ R]hkkdx RE- 1/02 Vgdm ]m dbnknfhb]k
qdfhld rghes hr qd]kkx itrs rsnbg]rshb mnhrd- Opnb- MWsk
:bWc- Rbh- TR: 00/+ 1327‘1328- &cnh90/-0/62.om]r-
011162500/(

2/- Ainqmrs]c NM- 1/04 Mnmkhmd]qhsx ]mc bg]nr hm
dbnknfhb]k cxm]lhbr qduhrhsdc- Opnb- MWsk :bWc- Rbh-
TR: 001+ 5141‘5142- &cnh90/-0/62.om]r-
04/66/7001(

20- N�Qdf]m RL- 1/07 Gnv mnhrd ]mc bntokhmf
hmektdmbd kd]chmf hmchb]snqr ne onotk]shnm dwshmbshnm
hm ] ro]sh]kkx dwsdmcdc dbnknfhb]k rxrsdl- I- Ahnk-
Cxm- 01+ 100‘130- &cnh90/-0/7/.06402647-1/06-
0228723(

21- Ghffhmr J+ G]rshmfr @+ R]qudk] I+ Ansrenqc K- 0886
Rsnbg]rshb cxm]lhbr ]mc cdsdqlhmhrshb rjdkdsnmr9
onotk]shnm adg]uhnq ne Ctmfdmdrr bq]a- Rbhdmbd 165+
0320‘0324- &cnh90/-0015.rbhdmbd-165-4206-0320(

22- Cdmmhr A+ Cdrg]qm]hr Q@+ Btrghmf I+ Gdmrnm RL+
Bnrs]mshmn Q- 1//2 B]m mnhrd hmctbd bg]nr> Nhinr
0/1+ 218‘228- &cnh90/-0/23.i-05//,/6/5-1//2-
01276-w(

23- Gdhmn L- 0887 Mnhrd bnkntq+ rxmbgqnmx ]mc
dwshmbshnmr hm ro]sh]kkx rsqtbstqdc onotk]shnmr- Nhinr
72+ 257‘264- &cnh90/-12/6.2435740(

24- Admsnm SF+ K]orkdx B+ Adbjdql]m @O- 1//1 Sgd
onotk]shnm qdronmrd sn dmuhqnmldms]k mnhrd9
onotk]shnm rhyd+ u]qh]mbd ]mc bnqqdk]shnm hm ]m
dwodqhldms]k rxrsdl- I- :mhl- Dbnk- 60+ 21/‘221-
&cnh90/-0/35.i-0254,1545-1//1-//5/0-w(

25- Fqdmedkk AS+ Ainqmrs]c NM+ Ehmjdmrsács AE- 1//1
Cxm]lhbr ne ld]rkdr dohcdlhbr9 rb]khmf mnhrd+
cdsdqlhmhrl+ ]mc oqdchbs]ahkhsx vhsg sgd SRHQ
lncdk- Dbnk- Lnmnfp- 61+ 074‘1/1- &cnh90/-078/.
//01,8504&1//1(/61Z/0749CNLDRM[1-/-BN:1(

26- L]qsém OU+ Anm]bgdk] I@+ Kduhm R@+ Ltíny L@-
1/04 Dktchmf b]s]rsqnoghb rghesr- Opnb- MWsk :bWc- Rbh-
TR: 001+ D0717‘D0725- &cnh90/-0/62.om]r-
03036/7001(

27- Bnmrs]akd FV@+ Qnfdqr S+ LbJ]md @I+ S]qmhs] BD-
1/05 Cdlnfq]oghb mnhrd b]m qdudqrd sgd chqdbshnm ne
cdsdqlhmhrshb rdkdbshnm- Opnb- MWsk :bWc- Rbh- TR:
002+ D3634‘D3643- &cnh90/-0/62.om]r-05/2582002(

28- Ansrenqc KV+ Vghsd IV+ G]rshmfr @- 1/08 OnotkWshnm
cxmWlhbr enp bnmrdpuWshnm- Nwenqc+ TJ9 Nwenqc
Tmhudqrhsx Oqdrr-

3/- Mhrads QL+ Ftqmdx V- 0871 Lncdkkhmf ektbstWshmf
onotkWshnmr- Mdv Xnqj+ MX9 Vhkdx � Rnmr-

30- LbJ]md @I+ Mdvl]m SI- 1//4 Oqdc]snq,oqdx bxbkdr
eqnl qdrnm]ms ]lokhehb]shnm ne cdlnfq]oghb
rsnbg]rshbhsx- Ogxr- Pdu- Jdss- 83+ 1070/1- &cnh90/-
00/2.OgxrQduKdss-83-1070/1(

31- Mhrads Q+ Ftqmdx V- 0865 @ rhlokd ldbg]mhrl enq
onotk]shnm bxbkdr- MWstpd 152+ 208‘21/- &cnh90/-
0/27.152208]/(

32- Rbgdeedq L ds Wk- 1//8 D]qkx,v]qmhmf rhfm]kr enq
bqhshb]k sq]mrhshnmr- MWstpd 350+ 42‘48- &cnh90/-
0/27.m]stqd/7116(

33- Rbgdeedq L- 1/0/ Bnlokdw rxrsdlr9 enqdrddhmf
shoohmf onhmsr- MWstpd 356+ 300‘301- &cnh90/-0/27.
356300](

34- Drk]lh,@mcdqfnkh K+ C]kd O+ Jmhfgs I+ LbB]kktl G-
1/04 @ooqn]bghmf shoohmf onhmsr9 ] enbtrrdc qduhdv
ne hmchb]snqr ]mc qdkdu]mbd sn l]m]fhmf hmsdqshc]k
dbnrxrsdlr- UdskWmcr Dbnk- LWmWfd- 12+ 680‘7/1-
&cnh90/-0//6.r00162,/03,8241,7(

35- Cq]jd IL+ Fqheedm AC- 1/0/ D]qkx v]qmhmf rhfm]kr ne
dwshmbshnm hm cdsdqhnq]shmf dmuhqnmldmsr- MWstpd
356+ 345‘348- &cnh90/-0/27.m]stqd/8278(

36- C]h K+ Unqrdkdm C+ Jnqnkdu JR+ Fnqd I- 1/01 Fdmdqhb
hmchb]snqr enq knrr ne qdrhkhdmbd adenqd ] shoohmf
onhms kd]chmf sn onotk]shnm bnkk]ord- Rbhdmbd 225+
0064‘0066- &cnh90/-0015.rbhdmbd-01087/4(

37- Bntkrnm S+ Qng]mh O+ O]rbt]k L- 1//3 Rjdkdsnmr+
mnhrd ]mc onotk]shnm fqnvsg9 sgd dmc ne ]m nkc
cda]sd> Spdmcr Dbnk- Dunk- 08+ 248‘253- &cnh90/-
0/05.i-sqdd-1//3-/4-//7(

38- Mftxdm GS+ Qng]mh O- 1//7 Mnhrd+ mnmkhmd]qhsx ]mc
rd]rnm]khsx9 sgd dohcdlhbr ne vgnnohmf bntfg
qduhrhsdc- I- P- Rnb- FmsdpeWbd 4+ 3/2‘302- &cnh90/-
0/87.qrhe-1//6-0057(

4/- @knmrn C+ LbJ]md @I+ O]rbt]k L- 1//6 Rsnbg]rshb
]lokhehb]shnm hm dohcdlhbr- I- P- Rnb- FmsdpeWbd 3+
464‘471- &cnh90/-0/87.qrhe-1//5-/081(

40- Jhq©kx @+ A]qsnr H+ I©mnrh HL- 1//5 Bnqqdk]shnm
oqnodqshdr ne c]hkx sdlodq]stqd ]mnl]khdr nudq k]mc-
Sdkktr :. Cxm- Ldsdnpnk- NbdWmnfp- 47+ 482‘5//-
&cnh90/-0000.i-05//,/76/-1//5-//084-w(

41- Odkkdshdq IC- 0886 @m]kxrhr ]mc lncdkhmf ne sgd
m]stq]k u]qh]ahkhsx ne bkhl]sd- I- Bkhl- 0/+
0220‘0231- &cnh90/-0064.041/,/331&0886(/0/;
02209@@LNSM=1-/-BN:1(

42- Kdmsnm SL+ C]jnr U+ A]sgh]mx R+ Rbgdeedq L- 1/06
Nardqudc sqdmcr hm sgd l]fmhstcd ]mc odqrhrsdmbd
ne lnmsgkx sdlodq]stqd u]qh]ahkhsx- Rbh- Pdo- 6+
0‘0/- &cnh90/-0/27.r30487,/06,/5271,w(

43- Ch Bdbbn FI+ Fntghdq SB- 1/07 Hmbqd]rdc ro]sh]k ]mc
sdlonq]k ]tsnbnqqdk]shnm ne sdlodq]stqd tmcdq
bkhl]sd bg]mfd- Rbh- Pdo- 7+ 0‘8- &cnh90/-0/27.
r30487,/07,22106,/(

44- Atmcd @+ Dhbgmdq IE+ J]msdkg]qcs IV+ G]ukhm R- 1//4
Knmf,sdql ldlnqx9 ] m]stq]k ldbg]mhrl enq sgd
bktrsdqhmf ne dwsqdld dudmsr ]mc ]mnl]kntr
qdrhct]k shldr hm bkhl]sd qdbnqcr- Ogxr- Pdu- Jdss-
83+ /376/0- &cnh90/-00/2.OgxrQduKdss-83-/376/0(

45- Udrho] Q+ Qhcnkeh K- 1/06 Hlo]bs ne rd]rnm]k enqbhmf
nm qd]bshud dbnknfhb]k rxrsdlr- I- Sgdnp- Ahnk- 308+
12‘24- &cnh90/-0/05.i-isah-1/06-/0-/25(

46- Vghsd DQ+ G]rshmfr @- 1/1/ Rd]rnm]khsx hm dbnknfx9
oqnfqdrr ]mc oqnrodbsr hm sgdnqx- Dbnk- Bnlokdw 33+
0//756- &cnh90/-0/05.i-dbnbnl-1/1/-0//756(

47- Yddl]m LK+ Ldxdq J+ Atrrl]mm D+ Gnxdq,Kdhsydk @+
H]lr R+ Jk]rjx HI+ Kdd U+ Khfsdmadqf R- 1/07
Qdrhkhdmbd ne rnbh]kkx u]ktdc oqnodqshdr ne m]stq]k
rxrsdlr sn qdod]sdc chrstqa]mbd9 ] eq]ldvnqj sn
rtoonqs u]ktd,k]cdm l]m]fdldms cdbhrhnmr- MWs-
Pdrntp- Lncdk- 20+ d0106/- &cnh90/-0000.mql-
0106/(

48- Admyh Q+ Rtsdq] @+ Utkoh]mh @- 0870 Sgd ldbg]mhrl
ne rsnbg]rshb qdrnm]mbd- I- Ogxr- : 03+ K342‘K346-
&cnh90/-0/77./2/4,336/.03.00.//5(

qnx]krnbhdsxotakhrghmf-nqf.intqm]k.qrhe
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5/- Khmcmdq A+ F]qbh],Ni]kun I+ Mdhl]m @+ Rbghl]mrjx,
Fdhdq K- 1//3 Deedbsr ne mnhrd hm dwbhs]akd rxrsdlr-
Ogxr- Pdo- 281+ 210‘313- &cnh90/-0/05.i-ogxrqdo-
1//2-0/-/04(

50- Lnrj]kdmjn NH+ Jnqnmnurjhh @@+ Ygtq]ukdu LN+
Gq]lnu @D- 1/07 Bg]q]bsdqhrshbr ne mnhrd,hmctbdc
hmsdqlhssdmbx- BgWnr Rnkhsnmr EpWbsWkr 006+
158‘164- &cnh90/-0/05.i-bg]nr-1/07-00-//0(

51- Ldxdq J+ Gnxdq,Kdhsydk @+ H]lr R+ Jk]rjx H+ Kdd U+
Khfsdmadqf R+ Atrrl]mm D+ Yddl]m LK- 1/07
Pt]mshexhmf qdrhkhdmbd sn qdbtqqdms dbnrxrsdl
chrstqa]mbdr trhmf eknv,jhbj cxm]lhbr- MWs- RtrsWhm-
0+ 560‘567- &cnh90/-0/27.r30782,/07,/057,y(

52- Rbgdeedq L+ B]qodmsdq R+ Enkdx I+ Enkjd B+ V]kjdq A-
1//0 B]s]rsqnoghb rghesr hm dbnrxrsdlr- MWstpd 302+
480‘485- &cnh90/-0/27.24/87///(

53- S]xknq JB+ K]lnqdx F+ Cnxkd F+ @kkdx QA+ Fqnnsdr O+
L]xdvrjh O@+ Vghsd I+ A]qknv K- 0882 Sgd
’ekhbjdqhmf rvhsbg� ne k]sd Okdhrsnbdmd bkhl]sd
bg]mfd- MWstpd 250+ 321‘325- &cnh90/-0/27.
250321]/(

54- V]mf Q+ Cd]qhmf I@+ K]mfcnm OF+ Yg]mf D+ X]mf W+
C]jnr U+ Rbgdeedq L- 1/01 Ekhbjdqhmf fhudr d]qkx
v]qmhmf rhfm]kr ne ] bqhshb]k sq]mrhshnm sn ] dtsqnoghb
k]jd rs]sd- MWstpd 381+ 308‘311- &cnh90/-0/27.
m]stqd00544(

55- Bkdldmsr BE+ Nyftk @- 1/05 Hmbktchmf sq]hs,a]rdc
d]qkx v]qmhmf rhfm]kr gdkor oqdchbs onotk]shnm
bnkk]ord- MWs- Bnlltm- 6+ 0‘7- &cnh90/-0/27.
mbnllr0/873(

56- Jddkhmf LI+ Qng]mh O+ Fqdmedkk AS- 1//0 Rd]rnm]kkx
enqbdc chrd]rd cxm]lhbr dwoknqdc ]r rvhsbghmf
adsvddm ]ssq]bsnqr- OgxrhbW C 037+ 206‘224-
&cnh90/-0/05.R/056,1678&//(//076,0(

57- Eh]rbnm]qn @+ Ro]fmnkn A+ Anbb]kdssh R- 1//4
Rhfm]stqdr ne mnhrd,dmg]mbdc rs]ahkhsx hm lds]rs]akd
rs]sdr- Ogxr- Pdu- D 61+ /5000/- &cnh90/-00/2.
OgxrQduD-61-/5000/(

58- Ro]kchmf B+ Cndqhmf BQ+ Ekhdqk FQ- 1/06
Qdrnm]ms ]bshu]shnm ne onotk]shnm dwshmbshnmr-
Ogxr- Pdu- D 85+ /31300- &cnh90/-00/2.OgxrQduD-85-
/31300(

6/- @aanss JB+ C]jnr U- 1/1/ L]oohmf sgd
chrshmbs nqhfhmr ne ahlnc]khsx hm ] bk]rrhb lncdk
vhsg ]ksdqm]shud rs]akd rs]sdr- Sgdnp- Dbnk- &cnh90/-
0//6.r01/7/,/1/,//365,4(

60- Lnqnynu @X+ Odsqnurjhh RU- 1//8 Dwbhs]akd onotk]shnm
cxm]lhbr+ ahnknfhb]k bnmsqnk e]hktqd+ ]mc
ro]shnsdlonq]k o]ssdqm enql]shnm hm ] lncdk
dbnrxrsdl- Atkk- LWsg- Ahnk- 60+ 752‘776- &cnh90/-
0//6.r00427,//7,8274,2(

61- Anqnvrjh O+ Jtrjd Q+ Kh XW+ B]aqdq] IK- 1/0/
Bg]q]bsdqhyhmf lhwdc lncd nrbhkk]shnmr rg]odc ax
mnhrd ]mc ahetqb]shnm rsqtbstqd- BgWnr 1/+
/32006-0‘/32006-11- &cnh90/-0/52.0-23780//(

62- Cdrqnbgdr L+ Ftbjdmgdhldq I+ Jq]trjnoe A+ Jtdgm
B+ Nrhmf] G+ Vdbgrdkadqfdq L- 1/01 Lhwdc,lncd
nrbhkk]shnmr vhsg ltkshokd shld rb]kdr- RhWl Pdu- 43+
100‘177- &cnh90/-0026.0//680122(

63- Snq]k Q+ Lhq]rrn BQ+ Gdqm©mcdy,F]qb�] D+ Ohqn N-
1//0 @m]kxshb]k ]mc mtldqhb]k rstchdr ne mnhrd,
hmctbdc rxmbgqnmhy]shnm ne bg]nshb rxrsdlr- BgWnr
00+ 554‘562- &cnh90/-0/52.0-0275286(

64- Kxkdr C ds Wk- 1//8 Sgd qnkd ne k]qfd dmuhqnmldms]k
mnhrd hm l]rshmf9 fdmdq]k lncdk ]mc dw]lokd eqnl
ohrs]bghn sqddr- I- Sgdnp- Ahnk- 142+ 6/0‘602-
&cnh90/-0/05.i-isah-1//8-/3-/04(

65- Qnrdmrsnbj S+ G]rshmfr @+ Jndmhf V+ Kxkdr C+ Aqnvm
O- 1/00 Sdrshmf Lnq]m�r sgdnqdl hm ]m
]fqndbnrxrsdl- Nhinr 01/+ 0323‘033/- &cnh90/-
0000.i-05//,/6/5-1/00-0825/-w(

66- Lnrj]kdmjn N+ Jnqnmnurjhh @+ Rgtqxfhm] R- 1/00
Hmsdqlhssdms adg]uhnq ]s sgd antmc]qx ne mnhrd,
hmctbdc rxmbgqnmhy]shnm- Sdbg- Ogxr- 45+ 0258-
&cnh90/-0023.R0/52673100/8/032(

67- Qdmrg]v D- 0880 Lncdkkhmf ahnknfhbWk onotkWshnmr hm
roWbd Wmc shld- B]laqhcfd+ TJ9 B]laqhcfd
Tmhudqrhsx Oqdrr-

68- F]ll]hsnmh K+ Gámffh O+ Itmf O+ L]qbgdrnmh E-
1//8 Rsnbg]rshb qdrnm]mbd9 ] qdl]qj]akd hcd] sg]s
bg]mfdc ntq odqbdoshnm ne mnhrd- Dtp- Ogxr- I- A 58+
0‘2- &cnh90/-003/.doia.d1//8,//052,w(

7/- Ai§qmrs]c NM+ Mhrads QL+ Eqnldmshm IL- 1//3
Sqdmcr ]mc bngnqs qdrnm]ms deedbsr hm ]fd,rsqtbstqdc
onotk]shnmr- I- :mhl- Dbnk- 62+ 0046‘0056- &cnh90/-
0000.i-//10,768/-1//3-//777-w(

70- G]rshmfr @+ Onvdkk S- 0880 Bg]nr hm ] sgqdd,rodbhdr
ennc bg]hm- Dbnknfx 61+ 785‘8/2- &cnh90/-12/6.
083/480(

71- Cn X+ K]h XB- 1//3 Dwsq]nqchm]qhkx rtodqodqrhrsdms
bg]nshb sq]mrhdmsr- Dtpnogxr- Jdss- 56+ 803‘81/-
&cnh90/-01/8.dok.h1//3,0/031,4(

72- Cn X+ K]h XB- 1//4 Rb]khmf k]vr enq mnhrd,hmctbdc
rtodqodqrhrsdms bg]nshb sq]mrhdmsr- Ogxr- Pdu- D 60+
/351/7- &cnh90/-00/2.OgxrQduD-60-/351/7(

73- Adqsmdrr LC+ B]kk]v]x Q- 0883 Onrhshud hmsdq]bshnmr
hm bnlltmhshdr- Spdmcr Dbnk- Dunk- 8+ 080‘082-
&cnh90/-0/05./058,4236&83(8//77,3(

74- A]rbnlosd I+ Inqc]mn O+ Ldkh©m BI+ Nkdrdm IL- 1//2
Sgd mdrsdc ]rrdlakx ne ok]ms,]mhl]k ltst]khrshb
mdsvnqjr- Opnb- MWsk :bWc- Rbh- TR: 0//+
8272‘8276- &cnh90/-0/62.om]r-05224650//(

75- Fthl]q]dr OQ+ Inqc]mn O+ Sgnlornm IM- 1/00
Dunktshnm ]mc bndunktshnm hm ltst]khrshb mdsvnqjr-
Dbnk- Jdss- 03+ 766‘774- &cnh90/-0000.i-0350,/137-
1/00-/0538-w(

76- Mthrldq RK+ Inqc]mn O+ A]rbnlosd I- 1/02
Bndunktshnm ]mc sgd ]qbghsdbstqd ne ltst]khrshb
mdsvnqjr- Dunktshnm 56+ 227‘243- &cnh90/-0000.i-
0447,4535-1/01-/07/0-w(

77- Kdudq II+ Mdr DG+ Rbgdeedq L+ A]rbnlosd I- 1/03 Sgd
rtccdm bnkk]ord ne onkkhm]snq bnlltmhshdr- Dbnk-
Jdss- 06+ 24/‘248- &cnh90/-0000.dkd-01125(

78- Qngq QO+ R]]udcq] R+ A]rbnlosd I- 1/03 Nm sgd
rsqtbstq]k rs]ahkhsx ne ltst]khrshb rxrsdlr- Rbhdmbd
234+ 0142386- &cnh90/-0015.rbhdmbd-0142386(

8/- C]jnr U+ A]rbnlosd I- 1/03 Bqhshb]k rknvhmf cnvm
]r d]qkx v]qmhmf enq sgd nmrds ne bnkk]ord hm
ltst]khrshb bnlltmhshdr- Opnb- MWsk :bWc- Rbh- TR:
000+ 06435‘06440- &cnh90/-0/62.om]r-03/5215000(

80- Fthl]q]dr OQ+ Ohqdr LL+ Inqc]mn O+ A]rbnlosd I+
Sgnlornm IM- 1/06 Hmchqdbs deedbsr cqhud
bndunktshnm hm ltst]khrshb mdsvnqjr- MWstpd 44/+
400‘403- &cnh90/-0/27.m]stqd13162(

81- Ih]mf I+ Gt]mf YF+ Rd]fdq SO+ Khm V+ Fqdanfh B+
G]rshmfr @+ K]h XB- 1/07 Oqdchbshmf shoohmf onhmsr hm

ltst]khrshb mdsvnqjr sgqntfg chldmrhnm qdctbshnm-
Opnb- MWsk :bWc- Rbh- TR: 004+ D528‘D536- &cnh90/-
0/62.om]r-0603847004(

82- Ih]mf I+ G]rshmfr @+ K]h XB- 1/08 G]qmdrrhmf shoohmf
onhmsr hm bnlokdw dbnknfhb]k mdsvnqjr- I- P- Rnb-
FmsdpeWbd 05+ 1/08/234- &cnh90/-0/87.qrhe-1/08-/234(

83- Ldmf X+ Ih]mf I+ Fqdanfh B+ K]h XB- 1/1/ Mnhrd,
dm]akdc rodbhdr qdbnudqx hm sgd ]esdql]sg ne ]
shoohmf onhms- Ogxr- Pdu- D 0/0+ /011/5- &cnh90/-
00/2.OgxrQduD-0/0-/011/5(

84- Ngftrgh S+ Rbglhsy N+ Gnks QC- 1/01 SpWhs�ldchWsdc
hmchpdbs hmsdpWbshnmr. dbnknfhbWk Wmc dunktshnmWpx
odprodbshudr- B]laqhcfd TJ9 B]laqhcfd Tmhudqrhsx
Oqdrr-

85- Rbgdeedq L- 1//3 Dbnknfx ne rgWkknv kWidr-
Cnqcqdbgs+ Sgd Mdsgdqk]mcr9 Roqhmfdq Rbhdmbd �
Atrhmdrr Ldch]-

86- Vxrg]l CA+ G]rshmfr @- 1/0/ Qdfhld rghesr hm
dbnknfhb]k rxrsdlr b]m nbbtq vhsg mn v]qmhmf- Dbnk-
Jdss- 02+ 353‘361- &cnh90/-0000.i-0350,/137-1/0/-
/0328-w(

87- @rgvhm O+ Vhdbynqdj R+ Uhsnkn Q+ Bnw O- 1/01
Shoohmf onhmsr hm nodm rxrsdlr9 ahetqb]shnm+ mnhrd,
hmctbdc ]mc q]sd,cdodmcdms dw]lokdr hm sgd
bkhl]sd rxrsdl- Oghk- SpWmr- P- Rnb- : 26/+
0055‘0073- &cnh90/-0/87.qrs]-1/00-/2/5(

88- Kdmsnm SL+ Khuhm] UM+ C]jnr U+ u]m Mdr DG+ Rbgdeedq
L- 1/01 D]qkx v]qmhmf ne bkhl]sd shoohmf onhmsr
eqnl bqhshb]k rknvhmf cnvm9 bnlo]qhmf ldsgncr sn
hloqnud qnatrsmdrr- Oghk- SpWmr- P- Rnb- : 26/+
0074‘01/3- &cnh90/-0/87.qrs]-1/00-/2/3(

0//- A]qmnrjx @C ds Wk- 1/01 @ooqn]bghmf ] rs]sd rghes hm
D]qsg�r ahnrogdqd- MWstpd 375+ 41‘47- &cnh90/-0/27.
m]stqd00/07(

0/0- Andsshfdq B+ G]rshmfr @- 1/02 Shoohmf onhmsr9 eqnl
o]ssdqmr sn oqdchbshnmr- MWstpd 382+ 046‘047-
&cnh90/-0/27.382046](

0/1- Sxkh]m]jhr IL+ Bntw B- 1/03 Shoohmf onhmsr hm
dbnknfhb]k mdsvnqjr- Spdmcr OkWms- Rbh- 08+ 170‘172-
&cnh90/-0/05.i-sok]msr-1/03-/2-//5(

0/2- Knmsydj SR+ B]h XX+ Itcc JK+ Kdmsnm SL- 1/04
Rsnbg]rshb hmsdfq]sdc ]rrdrrldms ne bkhl]sd shoohmf
onhmsr hmchb]sdr sgd mddc enq rsqhbs bkhl]sd onkhbx-
MWs- Bkhl- BgWmfd 4+ 330‘333- &cnh90/-0/27.
mbkhl]sd146/(

0/3- Ft]kch] R+ S]qyh]] L+ Y]lonmhb E+ Antbg]tcc IO-
1/04 Shoohmf onhmsr hm l]bqndbnmnlhb ]fdms,a]rdc
lncdkr- I- Dbnm- Cxm- Bnmsp- 4/+ 18‘50- &cnh90/-
0/05.i-idcb-1/03-/7-//2(

0/4- LbCnm]kc RV+ Fqdanfh B+ Nss D+ Xnqjd I@- 0874
Eq]bs]k a]rhm antmc]qhdr- OgxrhbW C 06+ 014‘042-
&cnh90/-0/05./056,1678&74(8///0,5(

0/5- Onnm K+ Fqdanfh B- 0884 Bnmsqnkkhmf bnlokdwhsx-
Ogxr- Pdu- Jdss- 64+ 3/12‘3/15- &cnh90/-00/2.
OgxrQduKdss-64-3/12(

0/6- Jq]ts R+ Edtcdk T+ Fqdanfh B- 0888 Oqdedqdmbd
ne ]ssq]bsnqr hm mnhrx ltkshrs]akd rxrsdlr- Ogxr-
Pdu- D 48+ 4142‘415/- &cnh90/-00/2.OgxrQduD-
48-4142(

0/7- Kht Y+ K]h XB+ Ahkkhmfr K+ Rbgv]qsy HA- 1//1 Sq]mrhshnm
sn bg]nr hm bnmshmtntr,shld q]mcnl cxm]lhb]k
rxrsdlr- Ogxr- Pdu- Jdss- 77+ 0130/0- &cnh90/-00/2.
OgxrQduKdss-77-0130/0(
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0/8- Fqdanfh B+ Nss D+ Qnldhq]r E+ Xnqjd I@- 0876
Bqhshb]k dwonmdmsr enq bqhrhr,hmctbdc hmsdqlhssdmbx-
Ogxr- Pdu- : 25+ 4254‘427/- &cnh90/-00/2.
OgxrQdu@-25-4254(

00/- Rnlldqdq IB+ Nss D+ Fqdanfh B- 0880 Rb]khmf k]v
enq bg]q]bsdqhrshb shldr ne mnhrd,hmctbdc bqhrdr-
Ogxr- Pdu- : 32+ 0643- &cnh90/-00/2.OgxrQdu@-
32-0643(

000- Ldmf X+ K]h XB+ Fqdanfh B- 1/1/ Shoohmf onhms ]mc
mnhrd,hmctbdc sq]mrhdmsr hm dbnknfhb]k mdsvnqjr-
I- P- Rnb- FmsdpeWbd 06+ 1/1//534- &cnh90/-0/87.qrhe-
1/1/-/534(

001- Eq]mbhr SA+ @aanss JB+ Btcchmfsnm J+ Fdkkmdq F+
G]rshmfr @+ K]h XB+ Lnqnynu @+ Odsqnurjhh R+ Yddl]m
LK- 1/10 L]m]fdldms hlokhb]shnmr ne knmf
sq]mrhdmsr hm dbnknfhb]k rxrsdlr- MWs- Dbnk- Dunk- 4+
0‘0/- &cnh90/-0/27.r30448,/1/,/0254,/(

002- Adk F+ G]fadqf @+ Ldqnm D- 1/01 Fq]ct]k
qdfhld rghesr hm ro]sh]kkx dwsdmcdc dbnrxrsdlr-
Sgdnp- Dbnk- 4+ 480‘5/3- &cnh90/-0//6.r01/7/,
/00,/038,5(

003- Uhkk] L]qsém O+ Anm]bgdk] I@+ Kduhm R@+ Ltíny L@-
1/04 Dktchmf b]s]rsqnoghb rghesr- Opnb- MWsk :bWc- Rbh-
TR: 001+ D0717‘D0725- &cnh90/-0/62.om]r-
03036/7001(

004- I]fdq B+ Chdgk R+ L]s]trbgdj B+ Jk]trldhdq B+ Rshanq G-
1//7 Sq]mrhdms cxm]lhbr ne odk]fhb oqnctbdq fq]ydq
rxrsdlr hm ] fq]chdms ne mtsqhdmsr ]mc lhwhmf cdosgr-
Dbnknfx 78+ 0161‘0175- &cnh90/-078/./6,/236-0(

005- Gthrl]m I+ Vdhrrhmf EI- 0888 Ahnchudqrhsx ne
ok]mjsnm ax rodbhdr nrbhkk]shnmr ]mc bg]nr- MWstpd
3/1+ 3/6‘30/- &cnh90/-0/27.3543/(

006- Andsshfdq B- 1/07 Eqnl mnhrd sn jmnvkdcfd9 gnv
q]mcnlmdrr fdmdq]sdr mnudk ogdmnldm] ]mc
qdud]kr hmenql]shnm- Dbnk- Jdss- 10+ 0144‘0156-
&cnh90/-0000.dkd-02/74(

007- Mnkshmf AB+ @aanss JB- 1/05 A]kkr+ btor+ ]mc pt]rh,
onsdmsh]kr9 pt]mshexhmf rs]ahkhsx hm rsnbg]rshb
rxrsdlr- Dbnknfx 86+ 74/‘753- &cnh90/-078/.04,
0/36-0(

008- Rsq]mf @- 1/1/ @ookhb]shnmr ne sgd Gdklgnksy,
Gncfd cdbnlonrhshnm sn mdsvnqjr ]mc q]mcnl

oqnbdrrdr- OgC sgdrhr+ B]rd Vdrsdqm Qdrdqud
Tmhudqrhsx+ Bkdudk]mc+ NG+ TR@-

01/- Q]ahmnuhbg L+ Gtdqs] Q+ K]tqdms F- 1//7 Sq]mrhdms
cxm]lhbr enq mdtq]k oqnbdrrhmf- Rbhdmbd 210+ 37‘4/-
&cnh90/-0015.rbhdmbd-0044453(

010- O]klhfh]mn @+ Fdhrdk S+ Vnke E+ A]ss]fkh] C- 1/06
Ekdwhakd hmenql]shnm qntshmf ax sq]mrhdms rxmbgqnmx-
MWs- Mdtpnrbh- 1/+ 0/03- &cnh90/-0/27.mm-3458(

011- L]rqh RE+ B]eeqdx IO- 1/06 Sq]mrhdms qdronmrd ne ]
RCNE rxrsdl vhsg ]m hmdqsdq sn mnmrs]shnm]qx
rsnbg]rshb dwbhs]shnm- I- :ook- Ldbg- 73+ /30//4-
&cnh90/-0004.0-3/2482/(

012- ıhkdq L+ Nqmhfnssh K+ Aqynang]s� N+ I©jk O+ Qx]anu @+
Gnktadb U+ Ydl©mdj O+ Ehkho Q- 1/07 Cheetrhmf to
sgd ghkk9 cxm]lhbr ]mc dptho]qshshnm hm ghfgkx
tmrs]akd rxrsdlr- Ogxr- Pdu- Jdss- 010+ 12/5/0-
&cnh90/-00/2.OgxrQduKdss-010-12/5/0(

013- Rdldmnu L+ A]qqnv D- 0886 Trd ne ] rsnbg]rshb
vd]sgdq fdmdq]snq hm sgd cdudknoldms ne bkhl]sd
bg]mfd rbdm]qhnr- Bkhl- BgWmfd 24+ 286‘303-
&cnh90/-0/12.@90//4231521168(
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