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Ehftqd 09 Uh] ] rhmftk]q enkh]shnmr odqrodbshud nm sgd bntqrd rsqhod o]ssdqm+ vd ]qd ]akd sn ]tsnl]shb]kkx l]sbg rhmftk]q sqh]mfkdr
�aktd.qdc( ]mc rdo]q]sqhbdr �bx]m( sn dmrtqd sg]s Okk hmsdfq]k btqudr �b]mchc]sd bntqrd qnvr( cn mns gdkhw- Ntq hloqnudc vnqjnv
enq YLhsq] ds ]k- 1/12[ dwsdmcr hs sn lncdkr vhsg mnm,ydqn fdmtr+ cdbnlonrhmf sgd hmots ldrg 𝑀 hmsn bxkhmcqhb]k bnlonmdmsr
]knmf bqhshb]k kdudk rdsr ne sgd jmhsshmf shld etmbshnm- Vd sgdm rnkud ]m noshl]k ]rrhfmldms KO sn nas]hm ]ooqnoqh]sd khmd]q
kdudk rds bnmrsq]hmsr �nq]mfd( -

:ARSP:BS
Vd athkc tonm sgd rsqhodr,a]rdc jmhs ok]mmhmf eq]ldvnqj ne ZLhsq]
ds ]k- 1/12[) ]mc uhdv sgd qdrtks]ms rsqhod o]ssdqm sgqntfg sgd kdmr
ne rhmftkVq enkhVshnmr- Sghr odqrodbshud uhdvr sgd rsqhodr) ]mc sgtr
sgd b]mchc]sd bntqrd qnvr nq v]kd bnktlmr) ]r hmsdfq]k btqudr ne
] udbsnq dkc rodbhdc ax sgd rohmmhmf enql ne ZJmíoodk ds ]k-
1/04[- Vd rgnv gnv sn shfgskx bnmsqnk sgd snonknfhb]k rsqtbstqd
ne sghr udbsnq dkc vhsg khmd]q kdudk rds bnmrsq]hmsr) oqdudmshmf
gdkhbhmf ne Vmx hmsdfq]k btqud- Oq]bshb]kkx rod]jhmf) sghr nauh]sdr
sgd rsqhod ok]bdldms bnmrsq]hmsr ne ZLhsq] ds ]k- 1/12[ ]mc ]kknvr enq
rgheshmf ]mc u]qh]shnm ne sgd rsqhod eqdptdmbx vhsgnts hmsqnctbhmf
]cchshnm]k gdkhbdr- Dm qntsd) vd l]jd sgd qrs dwokhbhs ]kfdaq]hb
bg]q]bsdqhy]shnm ne rohmmhmf enql kdudk rds rsqtbstqd vhsghm rhmftk]q
sqh]mfkdr) ]mc qdok]bd sgd rs]mc]qc hmsdqonk]ms vhsg ]m ’ddbshud“

Sghr vnqj hr khbdmrdc tmcdq ] Bqd]shud Bnllnmr @ssqhatshnm Hmsdqm]shnm]k
3-/ Khbdmrd-
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nmd sg]s hloqnudr sgd qnatrsmdrr ne jmhs fq]og fdmdq]shnm- Vd ]krn
dwsdmc sgd lncdk ne ZLhsq] ds ]k- 1/12[ sn rtqe]bdr vhsg fdmtr) uh] ]
Lnqrd,a]rdc bxkhmcqhb]k cdbnlonrhshnm) ]mc hlokdldms ]tsnl]shb
rhmftk]qhsx o]hqhmf nm sgd qdrtkshmf bnlonmdmsr-

BBR BNMBDOSR
” Bnlotshmf ldsgncnknfhdr → Rg]od ]m]kxrhr: ” :ookhdc
bnlotshmf → Bnlotsdq,]hcdc l]mte]bstqhmf-
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1/13- Rhmftk]q Enkh]shnmr enq Jmhs Fq]og Cdrhfm- Hm RodbhVk Hmsdqdrs Fqnto nm
Anlotsdq FqVoghbr Vmc HmsdqVbshud Sdbgmhptdr Anmedqdmbd Anmedqdmbd OVodqr
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0 HMSPNCTBSHNM
Sgdqd g]r addm ltbg qdbdms hmsdqdrs hm cdrhfmhmf ]kfnqhsglr enq
rshsbg rsqtbstqd ok]mmhmf hm bnlots]shnm]k jmhsshmf- Hm sgd rdsshmf ne
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@tsnJmhs ZM]q]x]m]m ds ]k- 1/07[) sgdrd ]kfnqhsglr ]arsq]bs rshsbg
o]ssdqmr vhsg sgd mnshnm ne ] jmhs fq]og) vghbg ltrs r]shrex mtldq,
ntr hlonqs]ms oqnodqshdr sn ]bghdud l]bghmd,jmhss]ahkhsx- Sgd lnrs
bg]kkdmfhmf oqnodqsx sn l]hms]hm hr sgd gdkhw,eqdd bnmchshnm9 sg]s
sgd bntqrd qnvr rgntkc mns enql rohq]kr- M]q]x]m]m ds ]k- Z1/07[
trd hsdq]shud) knb]k fdncdrhb chrs]mbd drshl]sdr sn oqnctbd sgdhq jmhs
fq]ogr) vghbg vghkd gdkhw,eqdd) ]qd mns fkna]kkx rlnnsg ]mc oqnuhcd
khsskd sn mn trdq,bnmsqnk hm rshsbg hqqdftk]qhsx ok]bdldms-

M]cdq ds ]k- Z1/10[ ]mc Lhsq] ds ]k- Z1/12[ ansg kdudq]fd sgd lnqd
fkna]k rsqhod fdmdq]shnm eq]ldvnqj ne ZJmíoodk ds ]k- 1/04[ sn fdm,
dq]sd jmhs fq]ogr ne ]m hmots rtqe]bd 𝑀 ) ]ksgntfg sgdrd sdbgmhptdr
l]x hmsqnctbd ]qahsq]qx gdkhbhmf- M]cdq ds ]k- Z1/10[ trd sgd no,
dq]snqr oqdrdmsdc hm ZAnlldr ds ]k- 1/00[ sn ]ccqdrr gdkhbhmf) ats
sghr ldsgnc hr mns ft]q]msddc sn qdlnud ]kk gdkhbdr- Lhsq] ds ]k-
Z1/12[ noshlhyd enq rsqhodr chqdbskx hm sgd ro]bd ne chdqdmsh]k 0,
enqlr ]mc oqdrdms mtldqntr khmd]q bnmrsq]hmsr vghbg l]x ad trdc
hmchuhct]kkx nq snfdsgdq sn fdmdq]sd gdkhw,eqdd jmhs fq]ogr-

Hm sghr vnqj) vd dwsdmc ]mc oqnuhcd etqsgdq hmrhfgsr nm sgd 0,
enql,a]rdc eq]ldvnqj ne ZLhsq] ds ]k- 1/12[- Vd uhdv sgd qdrtkshmf
rohmmhmf enql ]mc hsr rsqhodr ]r ] udbsnq dkc nv nudq 𝑀 - Sgd
hmsdfq]k btqudr l]jd to sgd kd]udr hm ] rhmftkVq enkhVshnm ne 𝑀 )
cdbnlonrhmf hs hmsn 0,chldmrhnm]k btqudr sg]s rdqud ]r b]mchc]sd
bntqrd qnvr nq v]kd bnktlmr- Rhmftk]qhshdr ne sgd enkh]shnm bnqqd,
ronmc sn udbsnq dkc rhmftk]qhshdr) ]mc qdoqdrdms rshsbg hqqdftk]qhshdr
&rgnqs qnvr) hmbqd]rdr.cdbqd]rdr(-

Sgd rhmftk]q enkh]shnm rokhsr𝑀 hmsn bdkkr ne dpthu]kdms nv adg]u,
hnq) ]knmf rdoVqVsqhbdr dl]m]shmf eqnl enkh]shnm rhmftk]qhshdr- Vd
oqnud sg]s l]sbghmf sgdrd rdo]q]sqhbdr ]ooqnoqh]sdkx vhsg khmd]q
kdudk rds bnmrsqVhmsr ft]q]msddr sg]s mnmd ne sgd hmsdfq]k btqudr vhkk
enql gdkhbdr- Oq]bshb]kkx) sghr ]kknvr nmd sn ’rghes“ sgd bntqrd qnvr
]qahsq]qhkx ]mc bg]mfd sgdhq eqdptdmbx vhsgnts hmsqnctbhmf ]cch,
shnm]k gdkhbdr- Knb]k u]qh]shnm ne eqdptdmbx) ]mc sgtr jmhs cdmrhsx)
hr ]krn trdc ax oq]bshshnmdqr sn ]bghdud chdqdms ]drsgdshb.ogxrhb]k
oqnodqshdr) d-f-) inhmhmf ne jmhs sdwstqdr ne chdqdms qdrnktshnm) nq
jmhsshmf ne qhaadc btr- Ntq l]sbghmf kdudk rds bnmrsq]hmsr ]krn
nauh]sd sgd trd ne rsqhod okVbdldmsr hm ZLhsq] ds ]k- 1/12[) mddcdc sn
oqdudms rodbhb hmsdfq]k btqudr eqnl gdkhbhmf-

Oqdbhrd snonknfhb]k bnmsqnk ne enkh]shnm rsqtbstqd ]krn oqdrdmsr
]m noonqstmhsx enq ’rhmfkd,sgqd]c,kdudk lncdkkhmf“- Sgd hmsdfq]k
btqudr ne ntq enkh]shnmr l]x ad trdc sn dwokhbhskx sq]bd sgd gdkhb]k
x]qm o]sg hm ] l]bghmd jmhs- Sghr bnmrsq]rsr vhsg sgd onotk]q jmhs
fq]og ne @tsnJmhs ZM]q]x]m]m ds ]k- 1/07[) vgdqd d]bg fq]og mncd
bnqqdronmcr sn svn rs]bjdc rshsbgdr) ]mc trdr ] sqVbhmf oqnbdctqd sn
oqnctbd sgd jmhsshmf nqcdq nm sgdrd rshsbgdr- @r ] qdrtks) sghr bk]rrhb
jmhs fq]og b]mmns qdoqdrdms bdqs]hm dkdldms]qx jmhs rsqtbstqdr sg]s
rhmftk]q enkh]shnmr rgntkc ad ]akd sn lncdk-

Vd kdudq]fd sgd ]anud tmcdqrs]mchmf hmsn ]m hloqnudc vnqjnv
enq ZLhsq] ds ]k- 1/12[- Sghr hmbktcdr ]tsnl]shnm ne rhmftk]qhsx
l]sbghmf) dwsdmrhnm sn lncdkr vhsg fdmtr) ]mc lnqd qnatrs jmhs
fq]og fdmdq]shnm- Vd khrs ntq l]hm bnmsqhatshnmr adknv-

± @ mnudk snonknfhb]k tmcdqrs]mchmf ne rsqhod o]ssdqmr ]r rhm,
ftk]q enkh]shnmr &z2() kd]chmf sn ] sgdnqdshb]k ft]q]msdd nm
mn gdkhbhmf eqnl Vmx hmsdfq]k btqud &z2-1 % Oqno- 0(-
ö Dkhlhm]sdr mddc enq rsqhod ok]bdldms bnmrsq]hmsr ne ZLhsq]

ds ]k- 1/12[-

ö @kknvr enq rgheshmf ]mc eqdptdmbx ]citrsldms ne rsqhod
o]ssdqm vhsgnts hmsqnctbshnm ne gdkhbhmf &rdd Ehf- 8](-

± @ qrs ]kfdaq]hb bg]q]bsdqhy]shnm ne sgd rohmmhmf enql kdudk
rds rsqtbstqd hm rhmftk]q sqh]mfkdr &z2-0-2() ]mc ] mnudk ’ddb,
shud hmsdqonk]ms“ sg]s hloqnudr qnatrsmdrr ne rsqhod sq]bhmf
enq jmhs fq]og fdmdq]shnm &z3-3-0(-

± @m hloqnudc ohodkhmd enq sgd enql,a]rdc eq]ldvnqj ne ZLh,
sq] ds ]k- 1/12[ &z3(9
ö @m ]tsnl]shb oqnbdrr enq noshl]k rhmftk]qhsx l]sbghmf

]mc bnmrsqtbshnm ne kdudk rds bnmrsq]hmsr &z3-2(-
ö Dwsdmrhnm sn lncdkr ne fdmtr𝑔 < /) trhmf ] Lnqrd,sgdnqdshb

bxkhmcqhb]k cdbnlonrhshnm &z3-0(-
± Ehqrs rsdor snv]qc ’rhmfkd,sgqd]c,kdudk lncdkkhmf“ vhsg rsqhod

o]ssdqmr enkknvhmf sgd ]bst]k &gdkhb]k( x]qm o]sg ne ] l]bghmd
jmhs dwsdmchmf sgd ro]bd ne qdoqdrdms]akd jmhs rsqtbstqdr
adxnmc sg]s ne sgd onotk]q jmhs fq]og ne ZM]q]x]m]m ds ]k-
1/07[ &z4-0(-

1 PDK:SDC VNPI
Ntq vnqj g]r addm hmtdmbdc ax rdudq]k jmhsshmf eq]ldvnqjr eqnl
sgd fq]oghbr ]mc bnlots]shnm]k e]aqhb]shnm bnlltmhshdr- @ oqhldq
nm jmhsshmf sdqlhmnknfx hr oqdrdmsdc hm Rtoo- z0- M]q]x]m]m ds ]k-
Z1/07[ oqdrdms ]m dmc,sn,dmc ohodkhmd enq l]bghmd,jmhsshmf ]qah,
sq]qx hmots fdnldsqhdr ]mc sgd vnqjr ne ZInmdr ds ]k- 1/11: J]ro]q
ds ]k- 1/08) 1/10: M]q]x]m]m ds ]k- 1/08[ cdlnmrsq]sd hmsdqe]bdr enq
u]qxhmf rshsbg k]xnts) bnknqhmf ]mc sdwstqhmf- @ka]tfg ds ]k- Z1/12[:
Gnel]mm ds ]k- Z1/08) 1/12) 1/1/[ bnmrsqtbs snnkr ]mc ] cnl]hm,
rodbhb k]mft]fd enq fdmdq]shmf l]bghmd jmhsshmf hmrsqtbshnmr) vhsg
rodbh]k b]qd s]jdm enq g]mckhmf jmhs sdwstqdr- Nsgdq vnqjr ZVt ds ]k-
1/07: Xtjrdk ds ]k- 1/01[ fdmdq]sd rshsbg,ldrgdr enq qdmcdqhmf otq,
onrdr vghkd sgd vnqjr ne ZHf]q]rgh ds ]k- 1//7: Vt ds ]k- 1/08[ ]qd
]hldc ]s oqnctbhmf g]mc,jmhss]akd ntsots- K]rskx) sgd vnqjr ne
ZLhsq] ds ]k- 1/12[ ]mc ZM]cdq ds ]k- 1/10[ kdudq]fd rsqhod o]ssdqm
sq]bhmf sn oqnctbd jmhs fq]ogr sg]s ]qd l]bghmd,jmhss]akd-

1-0 Rsqhod O]ssdqmr enq E]aqhb]shnm
Ldsgncr ne rsqhod fdmdq]shnm nm rtqe]bdr g]ud qdbdhudc ltbg qd,
bdms ]ssdmshnm hm sgd qd]kl ne chfhs]k e]aqhb]shnm- Sgd ]ahkhsx sn
rodbhex dudmkx,ro]bdc rsqhodr vhsg chqdbshnm]k fthc]mbd g]r entmc
rdudq]k lncdkhmf trdr- M]cdq ds ]k- Z1/10[ vdqd sgd qrs sn trd rsqhod
o]ssdqmr enq jmhs fq]og fdmdq]shnm) sq]bhmf sgd rsqhodr ne ZJmíoodk
ds ]k- 1/04[- Mnl] ds ]k- Z1/11[ oqdrdmsdc ] rohmmhmf,enql,a]rdc
eq]ldvnqj enq dchshmf ]mc bnmmdbshmf rsqhod rhmftk]qhshdr hm rtbg
o]ssdqmr) ]ookxhmf sgdhq snnkr sn 2C vhqdeq]ld rsqtbstqdr ]mc ’yho,
o]akdr“ ZRbgökkdq ds ]k- 1/07[- Lhsq] ds ]k- Z1/12[ dwsdmc ]mc ]ookx
] rhlhk]q enql,a]rdc eq]ldvnqj) cdudknohmf mnudk bnmrsq]hmsr enq
dkhlhm]shmf sgd gdkhbhmf hmgdqdms hm rsqhod o]ssdqmr fdmdq]sdc vhsg
ZJmíoodk ds ]k- 1/04[- Sgd vnqj ne ZSqhb]qc ds ]k- 1/1/[ fdmdq]sdr
1C rsqhod o]ssdqmr vhsg og]rnq mnhrd ldsgncr ]mc dwsqtcd sgdl
sn nas]hm lhbqnrsqtbstqdr vhsg s]hknqdc cdenql]shnm oqnodqshdr-
Lnmsdr L]drsqd ds ]k- Z1/12[ cdudkno ] chdqdmsh]akd udqrhnm ne sgd
ZJmíoodk ds ]k- 1/04[ ohodkhmd ]mc trd hs enq hmudqrd cdrhfm ne rsqhod,
rg]odc ah,l]sdqh]k chrsqhatshnmr- K]rskx) ZIntqc]m ds ]k- 1/12[ tshkhyd
ZJmíoodk ds ]k- 1/04[ rsqhod o]ssdqmr sn fdmdq]sd k]xdq snnko]sgr enq
2C oqhmshmf ne rdke,rg]ohmf rgdkkr- Khjd l]mx vnqjr ]anud) vd trd
sgd rohmmhmf enql hmsdqonk]ms ne ZJmíoodk ds ]k- 1/04[) ats vd ]qd
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sgd qrs sn dwokhbhskx bg]q]bsdqhyd sgd kdudk rds rsqtbstqd hm rhmftk]q
sqh]mfkdr &z2-0-2(-

Vhsg qdf]qc sn ZLhsq] ds ]k- 1/12[9 vd hloqnud sgdhq ohodkhmd ax
oqdudmshmf gdkhbhmf ne Vmx kdudk rds hm sgd rsqhod o]ssdqm) ]r noonrdc
sn nmkx rodbhb kdudk rdsr- Sghr ]kknvr enq rgheshmf ]mc eqdptdmbx
bg]mfd ne sgd rsqhod o]ssdqm vhsgnts hmsqnctbhmf ]cchshnm]k gd,
khbdr) qdlnuhmf sgdhq mddc enq rsqhod ok]bdldms bnmrsq]hmsr- Vd ]krn
hlokdldms ]m ]tsnl]shb noshl]k,]rrhfmldms,a]rdc rsq]sdfx enq
l]sbghmf rhmftk]q sqh]mfkdr &z3-2() ]mc ]ooqnoqh]sdkx dwsdmc sgdhq
eq]ldvnqj sn lncdkr vhsg fdmtr &z3-0(- K]rskx) vd ]bghdud lnqd
qnatrs rsqhod sq]bhmf enq jmhs fq]og fdmdq]shnm uh] ntq ’ddbshud
hmsdqonk]ms“ &z3-3-0(-

1-1 Enkh]shnmr hm Fdnldsqx Oqnbdrrhmf
Sgdqd g]ud addm rdudq]k vnqjr hm fq]oghbr ]mc fdnldsqx oqnbdrrhmf
sg]s g]ud trdc ]mc qdedqdmbdc enkh]shnmr hm u]qhntr ]ookhdc bnmsdwsr-

Udjgsdq ds ]k- Z1/08[ oqnctbd ]ooqnwhl]sdkx fdncdrhb enkh]shnmr
enq e]aqhb]shmf sqh]wh]k vd]udr ne hmots ldrg rtqe]bdr- Hm ntq rdsshmf)
vd cn mns qdpthqd ntq enkh]shnmr sn ad ]ooqnwhl]sdkx fdncdrhb)
ats vd cn qdpthqd lnqd oqdbhrd fkna]k snonknfhb]k bnmsqnk nm sgd
enkh]shnm rsqtbstqd ctd sn sgd l]mte]bstqhmf bnmrsq]hmsr ne jmhsshmf-

B]lodm ds ]k- Z1/05a[ oqnctbd ahidbshud l]or adsvddm rhlokx,
bnmmdbsdc 1C ]mc 2C cnl]hmr uh] fkna]kkx sqhuh]k rhlokhbh]k enkh,
]shnmr) rodbhdc uh] e]bd, nq sds,vhrd bnmrs]ms udbsnq dkcr- Ntq
rdsshmf qdpthqdr enkh]shnmr vhsg rhmftk]qhshdr sn oqnctbd fdnldsqhb
rg]ohmf ]mc hr enqltk]sdc nm rtqe]bd cnl]hmr vhsg lnqd bnlokdw
snonknfx &]s kd]rs svn antmc]qhdr) ]mc onsdmsh]kkx rnld fdmtr(-

Enkh]shnmr ]qd hlokhbhs hm l]mx vnqjr nm udbsnq dkc cdrhfm nq
sq]bhmf) ]r ]mx udbsnq dkc &hm sgd rlnnsg rdsshmf( fhudr qhrd sn ]
enkh]shnm uh] hsr hmsdfq]k btqudr- Vd ghfgkhfgs rodbhb vnqjr sg]s ]qd
o]qshbtk]qkx qdkdu]ms) ]mc qdedq sgd qd]cdq sn ZU]wl]m ds ]k- 1/06[
enq ] aqn]cdq rtqudx- Dwokhbhs b]qd hr s]jdm hm ZYg]mf ds ]k- 1//5[)
vgdqd sgdx cdrbqhad sgd cxm]lhbr ne sgd udbsnq dkc nv) ats cn mns
]ssdlos sn rodbhex fkna]k bnmsqnk nudq sgd nqahs bnlokdw &rdd z2-1()
hmrsd]c enbtrhmf nm sgd ]ahkhsx sn bnlahmd ]mc lnud rhmftk]qhshdr-
Svn qdkdu]ms dkc sq]bhmf vnqjr ]qd ZAg]sh] ds ]k- 1/00: Q]x ]mc
Rnjnknu 1/03[ vghbg ]hl sn oqnuhcd udbsnq dkc qdoqdrdms]shnmr
]mc qnatrs sq]bhmf ]kfnqhsglr sg]s ft]q]msdd ] vdkk,cdmdc fkna]k
udbsnq dkc nv- Ntq ]m]kxrhr hm z2-0-2 oqnuhcdr itrs rtbg ] sq]bhmf
enq sgd rohmmhmf enql bnmrhcdqdc ]r ] udbsnq dkc qdoqdrdms]shnm-

@ qdk]sdc khmd ne vnqjr ]qd pt]c, ]mc gdw,ldrghmf vnqjr) vhsg
sgdrd ldrgdr ]qhrhmf eqnl hmsdfq]k btqudr ne nqsgnfnm]k udbsnq
dkcr &odqg]or nm ] aq]mbgdc bnudq(- @f]hm) vd bhsd o]qshbtk]qkx
qdkdu]ms vnqjr ]mc qdedq sgd qd]cdq sn rtqudxr ZAnlldr ds ]k- 1/02:
Ohdsqnmh ds ]k- 1/11[ enq lnqd hmenql]shnm- Nmd vnqj sg]s dwokhbhskx
trdr sgd k]mft]fd ne enkh]shnmr hr ZKht ]mc Anlldr 1/12[- Sgdx
bnmrhcdq sgd l]ssdq ne knb]kkx gdw]akd unktldsqhb eq]ld dkcr) ]mc
trd sgd rhmftk]qhsx sgdnqx ne enkh]shnmr sn bg]q]bsdqhyd gdw]ahkhsx-
Vhsghm sgd pt]c ldrghmf rdsshmf) sgdqd ]qd ]krn rdudq]k vnqjr
sg]s ]hl sn bnmsqnk sgd ]m]knfntr gdkhbhmf adg]uhnq ZAnlldr ds ]k-
1/00: B]lodm ds ]k- 1/05][- Sgd k]ssdq hr drodbh]kkx qdkdu]ms) vhsg
sgd trd ne ’bxbkd“ bnmrsq]hmsr &]jhm sn ntq kdudk rds bnmrsq]hmsr(
nm sgd o]q]ldsdqhy]shnm &z3-2( trdc- Sgd jmhs fq]og fdmdq]sdc ax
ntq ldsgnc l]x ]krn ad uhdvdc ]r sgd dcfdr ne ] pt]c,cnlhm]ms
ldrg) vhsg rhmftk]q sqh]mfkdr ]qhrhmf ]r onrhshnm dkc rhmftkVqhshdr)
]r cdrbqhadc hm ZI]jna ds ]k- 1/04[- Tmkhjd sghr lnqd fdmdq]k rdsshmf)

Ehftqd 19 Rsqhod o]ssdqmr ]r nqhdmsdc enkh]shnmr- /phdlsdc enkh�
Oshnlr ]qd ] bnkkdbshnm ne hmsdfq]k btqudr ne ] udbsnq dkc- :
bnmshftntr rds ne hmsdfq]k btqudr enql sgd rsqhodr hm ] rsqhod
o]ssdqm rodbhdc uh] rohmmhmf enql- Vd uhrt]khyd sgdrd hmsd,
fq]k btqudr nm sgd qhfgs ax hmbqd]rhmf sgd rsqhod eqdptdmbx
]mc ghfgkhfgshmf rodbhb btqudr- Sgd rtqe]bd hr o]qshshnmdc
hmsn /, ]mc 0,chldmrhnm]k hmsdfq]k btqudr9 kdOudr ]mc rhlft�
kOphshdr �nv wdc onhmsr(+ qdrodbshudkx- Sgd qdc onhms cd,
mnsdr ] rntpbd+ sgd xdkknv onhms cdmnsdr ] rOcckd- Sgd btqudr
]qd bnknqdc ak]bj+ nq]mfd+ ]mc aktd sn cdmnsd btqudr anqm ]s
sgd rntqbd+ rdoOpOsphbdr+ ]mc btqudr anqm dkrdvgdqd qdrodb,
shudkx-

ntq l]mte]bstqhmf bnmrsq]hmsr cn mns ]kknv nqhdmsVshnm rhmftkVqhshdr
]mc qdpthqd lnqd oqdbhrd snonknfhb]k bnmsqnk sg]m sgdhq eq]ldvnqj
]nqcr- Ehm]kkx) vd mnsd ] qdbdms vnqj ZLhsqnontknt ds ]k- 1/13[
sg]s bnmrhcdqr ] rtards ne pt]c ldrgdr) rsqho,cdbnlonrVakd) sg]s
]qd ]hldc ]s ]ci]bdms e]aqhb]shnm s]rjr- Vghkd sgdx oqnuhcd l]mt]k
snonknfhb]k dchshmf snnkr enq bnmsqnkkhmf rdo]q]sqhw adg]uhnq) ntq
rhmftk]qhsx l]sbghmf hr ]tsnl]shb- Etqsgdqlnqd) sgdhq rdsshmf hr ]krn
chdqdms) vhsg otqd pt]c ldrgdr ]mc nmkx nqhdms]shnm rhmftk]qhshdr-

2 ENKH:SHNMR KDMR
Hm sghr rdbshnm) vd rds cnvm ] a]rhr enq rsqtbstq]k tmcdqrs]mchmf ne
rsqhod o]ssdqmr ]r nqhdmsdc enkhVshnmr0) nq dpthu]kdmskx ]r sgd bnkkdb,
shnm ne hmsdfq]k btqudr ne ] udbsnq dkc- Hmenql]kkx) ] enkh]shnm ne ]
rtqe]bd 𝑀 hr ] o]qshshnm ne sgd rtqe]bd hmsn 0,chldmrhnm]k btqudr)
b]kkdc kdVudr) ]mc /,chldmrhnm]k onhmsr) b]kkdc rhmftkVqhshdr- @v]x
eqnl rhmftk]qhshdr) sgd o]qshshnm knnjr knb]kkx khjd sgd o]qshshnm ne
sgd 𝑥𝑦,ok]md hmsn bnmrs]ms 𝑥 nq 𝑦 khmdr- @r b]m ad rddm hm Ehf- 1)
sgd rsqhodr hm ] o]ssdqm ]qd rdsr ne ’bnmshftntr“ kd]udr) rs]qshmf
]mc dmchmf ]s rhmftk]qhshdr- Vd vhkk rdd sg]s bnmsqnk nudq sgd enkh,
]shnm snonknfx sq]mrk]sdr hmsn sgd rsqhbs gdkhw,eqdd l]mte]bstqhmf
bnmrsq]hmsr qdpthqdc ne l]bghmd jmhsshmf-

Sgqntfgnts sgd dwonrhshnm adknv) vd vhkk qdedq sn Z@q]mrnm ds ]k-
0885[ ]r ] cds]hkdc rntqbd nm rtqe]bd enkh]shnmr- Sgd l]mtrbqhos
chrbtrrdr l]mx enkh]shnmr lnqd dwnshb sg]m sgnrd ]qhrhmf eqnl rsqhod
o]ssdqmr) rn vd rtll]qhyd ]mc dwsq]bs sgd rdbshnmr qdkdu]ms sn ntq
rdsshmf- Hlokhbhs ]anud hr ] jdx e]bs eqnl sgd rstcx ne enkh]shnmr9
Vghsmdx–r Sgdnqdl &Sgdnqdl 1-2 hm Z@q]mrnm ds ]k- 0885[() vghbg
rs]sdr sg]s dudqx nqhdms]akd enkh]shnm hr hmctbdc ax sgd nv ne ]
udbsnq dkc- Sg]s hr sn r]x) sgd kd]udr ]mc rhmftk]qhshdr ]qd enqldc

0Tmnqhdmsdc enkh]shnmr bnms]hm rhmftk]qhshdr ne g]ke,hmsdfdq hmcdw) khjd sgnrd rodbhdc
uh] khmd dkc &q]sgdq sg]m udbsnq dkc( hm ZJmíoodk ds ]k- 1/04[- Sgdrd rhmftk]qhshdr ]qd
tmcdrhq]akd ]r sgdx qdrtks hm rshsbg rsqtbstqdr sg]s ]qd mns l]bghmd,jmhss]akd-
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ax sgd hmsdfq]k btqudr ne ] udbsnq dkc 𝑉 - @ btqud � 9 𝐼 → 𝑆 hr
hmsdfqVk he � ′ (𝑡( = 𝑉 (� (𝑡(( enq ]kk shldr 𝑡 -

2-0 Rohmmhmf,enql,a]rdc rsqhodr
Vd trd sgd rdsshmf ne enql,a]rdc rsqhod o]ssdqmr) qrs hmsqnctbdc
hm ZJmíoodk ds ]k- 1/04[) ]mc athks tonm enq jmhsshmf ]ookhb]shnmr
hm ZLhsq] ds ]k- 1/12[- Vd oqnuhcd ] qduhdv ne sgd eq]ldvnqj) ]mc
oqdrdms ] mnudk ]m]kxrhr ne sgd rsqhod o]ssdqmr nm rhmftk]q sqh]mfkdr
eqnl ] enkh]shnmr odqrodbshud- Enq a]bjfqntmc nm chrbqdsd chdqdm,
sh]k enqlr ]mc dwsdqhnq cdqhu]shudr vd qdedq qd]cdqr sn sgd vnqjr
]anud ]mc ZBq]md ds ]k- 1/02[ enq ]m hm,cdosg hmsqnctbshnm-

Sgd ldsgnc ne ZJmíoodk ds ]k- 1/04[ hr a]rdc nm ] rlnnsg rdsshmf
vgdqd ] bnlokdw etmbshnm𝜓 9 𝑀 → � nudq ] rtqe]bd 𝑀 hr bnmrhc,
dqdc) vhsg ]qf𝜓 trdc ]r ] rsqhod sdwstqhmf bnnqchm]sd- Sgd hmots
sn sgdhq ldsgnc hr ] udbsnq dkc 𝑍 sg]s hr trdc sn qntfgkx rodbhex
∇(]qf𝜓 () cdrhfm]shmf sgd chqdbshnm ]mc eqdptdmbx ne o]ssdqm u]qh,
]shnm- Hmsthshudkx) rsqhodr ]qd ’anqm� nq ’chd� ]s ydqnr ne 𝜓 ) vgdqd
]qf𝜓 g]r mn bnmshmtntr knb]k cdmhshnm-

Hm sgdhq chrbqdshy]shnm) 𝑍 ]mc sgd qdrtkshmf noshlhydc𝜓 ]qd rodb,
hdc odq,udqsdw) ]mc ] chrbqdsd rohmmhmf enql hr trdc sn hmsdqonk]sd
]qf𝜓 hmsn sgd hmsdqhnq ne ldrg sqh]mfkdr- Sgd rohmmhmf enql hr ]
chrbqdsd 0,enql) rodbhdc ax ] rb]k]q odq ldrg dcfd9 𝜎 9 𝐸 → F)
vgdqd 𝜎𝑒 = 𝜎𝑖 𝑗 qdoqdrdmsr sgd bg]mfd hm ]qf𝜓 nudq dcfd 𝑒𝑖 𝑗 - 𝜎𝑒 hr
noshlhydc sn adrs l]sbg sgd cdrhqdc eqdptdmbx rodbhdc ax 𝑍 ) nudq
sgd ldrg ]r ] vgnkd- Sgd qdrtks hr ] 0,enql enq vghbg (𝑑0𝜎(𝑚 =
1𝜋𝐾𝑚, 𝐾 ∈ S |C | nm d]bg e]bd𝑚 ne sgd ldrg- Hm fdmdq]k) 1𝜋 l]x ad
qdok]bdc ax ] trdq,rodbhdc odqhnc 𝑃 ) qdrtkshmf hm rsqhodr ne vhcsg
𝑃]1-

Nm lnrs sqh]mfkdr vhsghm sgd ldrg) nmd rgntkc g]ud𝐾𝑚 = /- Sghr
cdmnsdr ydqn btqk ne ∇(]qf𝜓 ( nudq e]bd𝑚) kd]chmf sn ] vdkk,cdmdc
]qf𝜓 ) ]mc ] rhlokd khmd]q rsqhod o]ssdqm &Ehf- 2) kdes(- Nm nsgdq
sqh]mfkdr) 𝐾𝑚 � /) hmchb]shmf mnm,ydqn btqk) ]mc sgdrd bnqqdronmc
sn ydqnr ne 𝜓 - Sgdrd ]qd sdqldc rhmftkVq sqhVmfkdr ]mc 𝐾𝑚 hr sgd
rhmftkVq hmcdw ne e]bd𝑚- Nm rtbg sqh]mfkdr) 𝐾𝑚 rsqhodr ]qd bqd]sdc
&Ehf- 2) qhfgs() ]mc sgd rsqhod o]ssdqm hr fnudqmdc ax ] chrbnmshmtntr
sdwstqd etmbshnm hmsdqonkVms 𝜑 ) oqdrdmsdc hm Rtoo- z1 ]mc ]m]kxydc
hm z2-0-2-

Sgd vnqj ne ZLhsq] ds ]k- 1/12[ noshlhydc enq rtbg ] rohmmhmf
enql chqdbskx) hm ] eq]ldvnqj sg]s ]kknvdc enq sgd trd ne khmd]q kdudk
rds ]mc rsqhod okVbdldms bnmrsq]hmsr sn oqdudms gdkhbhmf ne bdqsVhm
kdudk rdsr- Hm o]qshbtk]q) rsqhod ok]bdldms bnmrsq]hmsr dmrtqdc sg]s
rsqhodr vdqd bdmsdqdc nm mnm,gdkhbhmf kdudk rdsr &rdd Ehf- 5 ne ZLhsq]
ds ]k- 1/12[(- Hm sgdhq eq]ldvnqj) ] g]qlnmhb jmhsshmf shld etmbshnm
ℎ &d-f-) Ehf- 0) sno kdes( ]mc hsr fq]chdms ∇ℎ qntfgkx rodbhex sgd
bntqrd qnv ]khfmldms ]mc chqdbshnm ne jmhsshmf uh] ]m noshlhy]shnm
naidbshud &Dp- &1]( ]mc z2-0 ne ZLhsq] ds ]k- 1/12[(- Rdudq]k khmd]q
rsqtbstq]k bnmrsq]hmsr vdqd ]ookhdc sn ]bghdud rhmftk]qhsx ok]bdldms
]mc rsqhod ]khfmldms ]lnmfrs nsgdq ]hlr &z2-1 ne ZLhsq] ds ]k- 1/12[(-
Lnrs qdkdu]ms gdqd ]qd sgd kdudk rds bnmrsq]hmsr) vghbg rds sgd o]sg
hmsdfq]k


�
𝜎 = /) vgdqd� hr ] o]sg ne ldrg g]kedcfdr &d-f-) uhrt]khydc

hm Ehf- 0 hm nq]mfd(- Sgdrd dmrtqd sg]s mn kdudk rds &nq rsqhod( bqnrrdr
� vhsgnts bqnrrhmf a]bj) ]mc ]qd trdc sn l]sbg rdo]q]sqhbdr rs]qshmf
nq dmchmf ]s rhmftk]q sqh]mfkdr-

2-.-. Enplr Fr cgrapdsgydc udasnp egdicr- Nmd,enqlr ]qd bnllnm
’dcfd“ chrbqdshy]shnmr ne bnmshmtntr udbsnq dkcr 𝑊 nm sqh]mfkd
ldrgdr 𝑀 Zcd Fndr ds ]k- 1/05[- Sxohb]kkx) nmd s]jdr sgd dkc𝑊

Ehftqd 29 Mnm,rhmftk]q sqh]mfkd kdes+ rhmftk]q sqh]mfkd qhfgs+
vhsg hmsdfq]k btqudr �bx]m( ne 𝑉 = 𝑊 ⊥ �ohmj( ]mc 𝑊 = ∇𝜑
�aktd( hkktrsq]sdc- Sgd bnmudmshnm sn qns]sd𝑊 bknbjvhrd hr
]cnosdc rn sg]s ] onrhshud.mdf]shud rhmftk]q hmcdw hlokhdr
sg]s sgd a]qxbdmsdq hr ] rntpbd-rhli wdc onhms-

�]( rntpbd �a( rhli �b( rOcckd

�c( rdbsnq dw]lokdr
�d( d”dbshud hm,
sdqonk]ms

Ehftqd 39 Eknv rsqtbstqd md]q rhmftk]qhshdr9 �]( ] rntpbd+ �a( ]
rhli+ �b( ] rOcckd+ �c( rdbsnq dw]lokdr �hmrohqdc ax Ehf- 0-33
eqnl Y:q]mrnm ds ]k- 0885[(+ �d( ] rbgdl]shb qdoqdrdms]shnm ne
ntq ’d”dbshud hmsdqonk]ms“ vhsg svn gxodqankhb rdbsnqr ]mc
nmd o]q]ankhb rdbsnq �rdd z3-3-0(-

]mc rdsr sgd 0,enql u]ktd nm dcfdr sn ad dpt]k sn sgd o]sg hmsdfq]k
𝜎𝑒 =


𝑒
𝑊 - Sghr odqrodbshud qdrtksr hm rhlokd chrbqdshydc chdqdmsh]k

nodq]snqr khjd sgd chrbqdsd btqk fhudm ax sgd dwsdqhnq cdqhu]shud
𝑑0- Sn fn hm sgd nsgdq chqdbshnm) eqnl ] chrbqdshydc 0,enql sn ]
udbsnq dkc𝑊 nm sgd dmshqd ldrg 𝑀 ) nmd l]jdr ] bgnhbd ne dkc
hmsdqonk]ms) khjd sgd bnllnm Vghsmdx a]rhr ZVghsmdx 0846[-

Hm ntq rdsshmf) vd l]x bnmrhcdq sgd sdwstqd hmsdqonk]ms 𝜑 ) &Dp-
2) rtoo-( ]r ] o]qshbtk]q bgnhbd ne dkc hmsdqonk]ms) uh] hsr fq]chdms
𝑊 = ∇𝜑 - Sgd kdudk rdsr ne 𝜑 ]qd sgdm odqodmchbtk]q sn𝑊 ]mc ]qd
sq]bdc nts ax sgd hmsdfq]k btqudr ne 𝑉 =𝑊 ⊥- Sghr hr hkktrsq]sdc hm
Ehf- 2- Tkshl]sdkx) vd bg]q]bsdqhyd sgd nv ]mc hmsdfq]k btqudr ne
𝑉 uh] ]m ]kfdaq]hb ]m]kxrhr ne sgd kdudk rdsr ne 𝜑 -

2-.-1 4Frga sdplgmninfw enp 1�cgldmrgnmFi einvr mdFp rgmftiFpgsgdr-
Vd qdb]kk rnld a]rhb cdmhshnmr enq 1,chldmrhnm]k nvr md]q rhm,
ftkVqhshdr- Etqsgdq hmenql]shnm l]x ad entmc hm Z@q]mrnm ds ]k-
0885[) nq hm ZFömsgdq ]mc A]dy] Qnin 1/1/[- Rhmftk]qhshdr ]qd wdc
onhmsr ne sgd nv9 onhmsr 𝑝 enq vghbg 𝑉 (𝑝( = /- Sgd hmsdfq]k btqud
bnms]hmhmf 𝑝 hr rhlokx rs]shnm]qx9 � (𝑡( = 𝑝 enq ]kk shldr 𝑡 -
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Hm ntq rdsshmf1) ]s ] fhudm rhmftk]qhsx 𝑝 ) sgd nv hr rokhs knb]kkx
hmsn rdbsnqr antmcdc ax rdoVqVsqhbdr- Rdo]q]sqhbdr ]qd hmsdfq]k btqudr
sg]s ]ooqn]bg nq kd]ud 𝑝 ]r 𝑡 → ∞ nq 𝑡 → �∞) ]mc sg]s g]ud md]qax
hmsdfq]k btqudr mns bnmudqfhmf sn 𝑝 &rdd z1-2-2 ne Z@q]mrnm ds ]k-
0885[ enq ]m dorhknm,cdks] cdmhshnm(- Sgdrd rdbsnqr l]x ad ne sgqdd
sxodr9 gxodqankhb) dkkhoshb) nq oVqVankhb) ]mc ]qd hkktrsq]sdc hm Ehf- 3c-
@qhrhmf eqnl 𝜑 ) sgdqd ]qd sgqdd jhmcr ne rhmftk]qhshdr vd dmbntmsdq9
rhmjr) rntqbdr) ]mc rVcckdr: ]kk hkktrsq]sdc hm Ehf- 2-0-0-

2-.-2 Einv rsptastpd gm rgmftiFp spgFmfidr- Vd mnv oqdrdms ]m ]kfd,
aq]hb bg]q]bsdqhy]shnm ne sgd hmsdfq]k btqudr ne𝑉 ) uh] ]m ]m]kxrhr ne
sgd kdudk rdsr ne 𝜑 ) sgd sdwstqd hmsdqonk]ms ne ZJmíoodk ds ]k- 1/04[-
Hm mnm,rhmftk]q sqh]mfkdr sgd kdudk rdsr ]qd khmd]q ]mc d]rhkx hmedqqdc)
ats nm rhmftk]q sqh]mfkdr sgd kdudk rdsr ]qd pt]cq]shb hm a]qxbdmsqhb
bnnqchm]sdr) ]mc lnqd bg]kkdmfhmf sn cds]hk-

Enq sgd r]jd ne aqduhsx) vd oqdrdms itrs sgd b]rd ne 𝑛𝑃 < /) hkktr,
sq]sdc hm Ehf- 4- Vgdm 𝑛𝑃 � /) sgd bg]q]bsdqhy]shnm ldqdkx chdqr
ax ] edv rhfm bg]mfdr- Sgd dwoqdrrhnm enq 𝜑 ]mc etkk ]qftldmsr
enq sghr bg]q]bsdqhy]shnm ]qd cdedqqdc sn Rtoo- z1) ]r vd ]qd lnrskx
hmsdqdrsdc hm sgd snonknfhb]k rsqtbstqd ne sgd nv-

Rtab]rdr ]qd enqldc ax bnmrhcdqhmf sgd rds ne rhfmr ne𝜎𝑖 𝑗 , 𝜎 𝑗𝑘 , 𝜎𝑘𝑖 -
@r sgdhq rtl hr onrhshud) ]s kd]rs nmd ltrs ad onrhshud) ]mc vd cdmnsd
sgd b]rdr + + +, + + �, + � �- Mnsd sg]s nqcdqhmf cndr mns l]ssdq)
ldqdkx gnv l]mx onrhshud ]mc mdf]shud u]ktdr sgdqd ]qd-

± + + +9 @ rhmfkd rntqbd rhmftk]qhsx hr oqdrdms ]s sgd a]qxbdmsdq)
vhsg ]kk hmsdfq]k btqudr dwhshmf ]s sgd antmc]qx &Ehf- 4) kdes(-

± + + �9 Sgdqd hr ] rntqbd ]s sgd a]qxbdmsdq) ]mc ] r]cckd hm
sgd a]qxbdmsqhb qdfhnm antmcdc ax sgd mdf]shud rhfm dcfd
&Ehf- 4) lhcckd(- @ rdo]q]sqhw eqnl sgd r]cckd dwhsr sgd rntqbd)
]mc sgd qdrs ne sgd hmsdfq]k btqudr dwhshmf sgd rntqbd rs]qs nm
sgd dcfdr vhsg onrhshud 𝜎 -

± + � �9 Sgdqd hr ] rntqbd ]s sgd a]qxbdmsdq) ]mc ] r]cckd hm
sgd a]qxbdmsqhb qdfhnm antmcdc ax sgd lnqd mdf]shud dcfd
&Ehf- 4) qhfgs(- @ rdo]q]sqhw eqnl sgd r]cckd dwhsr sgd rntqbd)
]mc sgd qdrs ne sgd hmsdfq]k btqudr dwhshmf sgd rntqbd rs]qs nm
sgd rhmfkd onrhshud dcfd-

Ntq noshlhy]shnm nudqvgdklhmfkx oqnctbdr sgd + + � b]rd) ]r sgd
rohmmhmf enql noshlhy]shnm ne ZLhsq] ds ]k- 1/12[ lnshu]sdr sgd 𝜎𝑖 𝑗
sn ]fqdd vhsg ∇ℎ · 𝑒𝑖 𝑗 -

Ehftqd 49 Adg]uhnq ne hmsdfq]k btqudr hm rhmftk]q sqh]mfkdr
vgdm 𝑛𝑃 < /- Rhfmr ne 𝜎𝑖 𝑗 , 𝜎 𝑗𝑘 , 𝜎𝑘𝑖 ]qd hmchb]sdc vhsg ±–r- Otq,
okd hmchb]sdr sgd ahpsg hlsdpuOk vgdqd hmsdfq]k btqudr dwhshmf
sgd rntqbd kd]ud sgd sqh]mfkd- Bnknq,bncdc ]qd rdo]q]sqhbdr
�nq]mfd(+ rntqbdr �qdc(+ ]mc r]cckdr �xdkknv(-

Enq oqdbhrd bnmsqnk ne fkna]k enkh]shnm rsqtbstqd) vd nas]hm dw,
]bs dwoqdrrhnmr enq sgd rdo]q]sqhw kdudk rdsr hm ansg sgd + + � ]mc
1@qhrhmf eqnl rohmmhmf enqlr)𝑉 g]r hrnkVsdc rhmftk]qhshdr &]r sgdqd ]qd nmkx ] mhsd
mtladq(- Etqsgdqlnqd) sgdrd rhmftk]qhshdr ]qd mns rtqqntmcdc ax bknrdc bxbkdr-

+ � � b]rdr- Svn ne sgdrd kdudk rdsr antmc sgd ahqsg.cdVsg hmsdq,
uVk ne hmsdfq]k btqudr sg]s sdmc sn sgd a]qxbdmsdq ]r 𝑡 → �∞]+∞
vgdm 𝑛𝑃 < / . 𝑛𝑃 � /) qdrodbshudkx- Hm Rtoo- z1 vd cdqhud sgdrd
dwoqdrrhnmr ]mc cdrbqhad gnv sn nas]hm sgdhq hmsdqrdbshnm vhsg sgd
sqh]mfkd antmc]qx-

2-1 Fkna]k rsqtbstqd ne nvr ]mc enkh]shnmr
Sgd nvr hmctbdc ax rohmmhmf enqlr ]qd ne ] vdkk,adg]udc bk]rr9
nvr vhsgnts mnmsqhuhVk qdbtqqdms sqVidbsnqhdr &rdd z1-1-0 ne Z@q]mrnm
ds ]k- 0885[(- Hm o]qshbtk]q) sgd nmkx sq]idbsnqhdr sg]s ]qd o]qs ne
sgdhq khlhs rdsr ]qd rhmftk]qhshdr &wdc onhmsr( ]mc bknrdc bxbkdr
&{� (𝑡({𝑡 ∈F enqlr ] bknrdc knno(- @ onhms 𝑝 hr hm sgd khlhs rds ne ]
sq]idbsnqx � he sgdqd hr ] rdptdmbd {𝑡𝑖 {∞𝑖=0 vhsg 𝑡𝑖 → ∞ rtbg sg]s
� (𝑡𝑖 ( → 𝑝 -

Enq sghr rds ne nvr) sgd fkna]k snonknfhb]k rsqtb,
stqd hr b]ostqdc ax ]m naidbs b]kkdc sgd nqahs bnl,
okdw- Qntfgkx rod]jhmf &rdd z5-4 ne Z@q]mrnm ds ]k-
0885[ enq cds]hk() sghr cdrbqhadr ] cdbnlonrhshnm ne
𝑀 hmsn bdkkr sg]s ]qd nodm chrjr nq ]mmtkh snonknf,
hb]kkx- Sgdrd bdkkr ]qd sgd bnlokdldms ne sgd rhmft,
k]qhshdr ]mc sgd rdo]q]sqhbdr- Vhsghm sgdrd bdkkr) sgd
nv hr khjd sg]s ne ] o]q]kkdk nv nm ]m nodm rsqho
nq ] o]q]kkdk nv nm ]m nodm ]mmtktr &hkktrsq]sdc hm sgd hmrds(-

Hm Ehf- 5) nmd b]m rdd ] rhlokd dw]lokd ne sghr bdkk rsqtbstqd nm ]
bxkhmcdq- Vgdm mn kdudk rds bnmrsq]hms hr trdc &kdes() sgdqd ]qd svn
chrb,rg]odc bdkkr vhsg chdqdms nv adg]uhnqr vhsg qdrodbs sn sgd
b]mchc]sd v]kd bnktlmr &otqokd(9 bdkk @ gdkhbdr) vghkd bdkk A cndr
mns- He vd inhm rdo]q]sqhbdr vhsg ] kdudk rds bnmrsq]hms &qhfgs) nq]mfd()
ahqsg.cd]sg hmsdqu]kr khmd to ]mc nmkx nmd mnm,gdkhbhmf chrb,rg]odc
bdkk qdrtksr- Sgd oq]bshb]k hlokhb]shnm ne sghr adg]uhnq hr sg]s he nmd
vdqd sn r]lokd sgd hmsdfq]k btqudr ]s ] ghfgdq q]sd &ax hmbqd]rhmf
rsqhod eqdptdmbx( nq rghes sgd hmsdfq]k btqudr sq]bdc) sgdm mn mdv
gdkhbdr l]x ad hmsqnctbdc- @m dw]lokd ne eqdptdmbx cntakhmf vhsg
mn mdv gdkhbdr hr cdlnmrsq]sdc vhsg sgd rnbj lncdk hm z4-

Ehftqd 59 Kdes9 Vhsg mn rdo]q]sqhw �bx]m( l]sbghmf+ svn bdkkr
vhsg ch”dqdms adg]uhnq ]qhrd9 sgnrd hm bdkk : gdkhw+ vghkd
sgnrd hm bdkk A cn mns- Phfgs9 Ax l]sbghmf vhsg ] kdudk rds
bnmrsq]hms �nq]mfd(+ vd dmrtqd ] rhmfkd chrb,rg]odc bdkk+ vhsg
]kk hmsdfq]k btqudr mns gdkhbhmf vhsg qdrodbs sn sgd bdmsq]k
b]mchc]sd v]kd bnktlm �otqokd(-

Hm Rtoo- z2) vd oqnud sgd enkknvhmf oqnonrhshnm) vghbg rgnvr
sg]s bnmsqnk ne sgd antmc]qx rdo]q]sqhbdr uh] kdudk rds bnmrsq]hmsr
b]m ad trdc sn ft]q]msdd sg]s mnmd ne sgd btqudr hm ] bdkk gdkhw
vhsg qdrodbs sn ] sqVmrudqrd v]kd enkh]shnm- Hm rgnqs) he sgd kdudk rds
bnmrsqVhms cndr mns gdkhw) sgdm sgd hmsdfqVk btqudr hm sgd mdhfganqhmf
bdkk vnm–s dhsgdq-
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Oropos•t•on 0- Anmrhcdq svn sqVmrudqrd bntqrd Vmc vVkd enkhVshnmr
rodbhdc ax 𝜎𝑐 , 𝜎𝑤 ) Vmc ntq d’dbshud hmsdqonkVms- Hm Vmx chrb,rgVodc
bdkk 𝑅 hm sgd nqahs bnlokdw ne 𝜎𝑐 ) he dhsgdq antmcVqx ne 𝑅 hr gdkhw,eqdd
vhsg qdrodbs sn 𝜎𝑤 ) sgdm Vkk hmsdfqVk btqudr ne 𝑅 Vqd gdkhw,eqdd-

3 LDSGNC
Hm sghr rdbshnm) vd ntskhmd ntq oqnbdctqd enq fdmdq]shmf ] rsqhod o]s,
sdqm sg]s ]unhcr gdkhbhmf nudq ]kk kd]udr- Ehqrs) vd rdlh,]tsnl]shb]kkx
fdmdq]sd rhmftk]q sqh]mfkd onrhshnmr ]mc rohmmhmf enql u]ktdr nm
r]hc sqh]mfkdr) hmenqldc ax sgd fdnldsqx ne sgd lncdk- Mdws) vd
]tsnl]shb]kkx l]sbg rhmftk]q sqh]mfkdr vhsg kdudk rds bnmrsq]hmsr
sg]s ]khfm sgdhq ahqsg.cd]sg hmsdqu]kr ]mc dmrtqd mn gdkhbhmf- K]rskx)
vd trd ntq ddbshud hmsdqonk]ms sn lnqd qnatrskx sq]bd ]mc oqnctbd
] jmhs fq]og rths]akd enq l]bghmd jmhsshmf-

3-0 Lncdkr vhsg mnm,ydqn fdmtr
Vd qrs cdrbqhad sgd ]cchshnm]k rsqtbstqdr
mddcdc sn g]mckd lnqd bnlokdw snonknfhdr enq
𝑀 &sgnrd vhsg < 1 antmc]qhdr ]mc.nq mnmydqn
fdmtr(- Sgd qrs hr ] cdbnlonrhshnm ne 𝑀 hmsn
bxkhmcdqr ]knmf dcfd bxbkdr sg]s qntfgkx enkknv
bqhshb]k kdudk rdsr &hm sgd Lnqrd rdmrd( ne sgd fthc,
hmf shld etmbshnm ℎ) ]r hkktrsq]sdc hm sgd hmrds- Sgdrd bqhshb]k kdudk
rdsr ]qd sgd u]ktdr neℎ ]s r]cckd udqshbdr ne𝑀 - Hm z3-1) vd bgdbj sg]s
d]bg bxkhmcqhb]k bnlonmdms g]r rhmftk]q hmchbdr sg]s rtl sn /) ]mc
hm z3-2) vd nmkx l]sbg rhmftk]q sqh]mfkdr vhsghm sgdrd bxkhmcqhb]k
bnlonmdmsr- Cds]hkr nm ntq ldsgnc enq nas]hmhmf sgd mdbdrr]qx
dcfd bxbkdr ]qd hm Rtoo- z3-

Rdbnmckx) hm fdmtr 𝑔 < / b]rdr) ] rohmmhmf enql 𝜎 ltrs r]shrex hm,
sdfdq hmsdfq]ahkhsx bnmrsq]hmsr ]knmf gnlnknfx fdmdq]snqr sn qdrtks
hm ] vdkk,cdmdc etmbshnm𝑀 → R0- He sgdrd cn mns gnkc) sgd qdk]shud
u]ktd adsvddm svn udqshbdr vntkc ad o]sg,cdodmcdms- Sn hlonrd
sgdrd bnmrsq]hmsr) sgd vdkk,jmnvm sqdd,bnsqdd ]kfnqhsgl ZCünsjn
1/01[ hr ]ookhdc sn mc ] rds ne 1𝑔 + 𝑛 � 0 dcfd bxbkd fdmdq]snqr-
Sgdrd ]qd f]sgdqdc hmsn ] l]sqhw C ∈ {+0,�0{ (1𝑔+𝑛�0(· |𝐸 | sg]s
odqenqlr o]sg hmsdfq]shnm ]knmf sgd fdmdq]snqr) ]mc Tgf f]sgdqr
sgd bnqqdronmchmf hmsdfdq u]qh]akdr hm Dp- &1c(-

3-1 Rhmftk]q sqh]mfkd fdmdq]shnm
Sn fdmdq]sd rhmftk]q sqh]mfkd onrhshnmr) hmchbdr) ]mc rohmmhmf enql
u]ktdr nm sgdrd sqh]mfkdr) vd trd ZJmíoodk ds ]k- 1/04[ sn l]jd
]m hmhsh]k ftdrr- Sgd ldsgnc fdmdq]sdr fdnldsqhb]kkx,hmenqldc
rhmftk]q sqh]mfkd onrhshnmr ]mc hmchbdr) ]mc sgd qdrtkshmf enql u]ktdr
nm sgdrd sqh]mfkdr hr qntfgkx ]khfmdc vhsg sgd fq]chdms-

Nesdmshldr) sghr ldsgnc ]knmd hr rths]akd enq cdsdqlhmhmf qd]rnm,
]akd rhmftk]q sqh]mfkd onrhshnmr- Sgdx l]x sgdm ad o]hqdc vhsg sgd
oqnbdctqd ne z3-2 sn w gdkhbhmf- Gnvdudq) sgdqd ]qd svn hmrs]mbdr
sg]s l]x sqhffdq l]mt]k whmf- Ehqrs) sgd rhmftk]q hmchbdr nm d]bg
bxkhmcqhb]k bnlonmdms l]x mns rtl sn /- Sghr bnmrsq]hms dmrtqdr
sg]s rgnqs qnvr cn mns v]mcdq eqnl bnlonmdms sn bnlonmdms ]mc
dmbntq]fdr r]shre]bshnm ne ’rhlokd rokhsr ]mc ldqfdr“ &Oqnodqsx 4
ne ZM]q]x]m]m ds ]k- 1/07[(- Sgd rdbnmc qdk]sdc hmrs]mbd hr vgdm
o]hqr ne l]sbgdc rhmftk]q sqh]mfkdr chdq fqd]skx hm sdqlr ne sgdhq
g]qlnmhb shld etmbshnm ℎ u]ktdr- Sghr kd]cr sn rsqhodr sg]s ]qd pthsd
’rk]msdc“ vhsg qdrodbs sn sgd kdudk rdsr ne ℎ ]r b]m ad rddm hm sgd kdes
ne Ehf- 6- Sgd noshlhy]shnm ne ZJmíoodk ds ]k- 1/04[ cndr mns ]unhc

Ehftqd 69 Kdes9 O]hqdc rhmftk]qhshdr ghfgkx n”rds vhsg qdrodbs
sn ℎ kd]cr sn ] ghfgkx rk]msdc rsqhod o]ssdqm vhsg ltbg vhcsg
u]qh]shnm- Lhcckd9 Sgd kdudk rds bnmrsq]hms �nq]mfd( noonrdr
𝑉 vgdm fnhmf eqnl hmcdw )0 �qdc( sn hmcdw ,0 �aktd(- Sghr
kd]cr sn gdkhbhmf ne sgd hmsdfq]k btqudr hm sgd qdrtkshmf bdkk-
Phfgs9 Svn kdudk rds bnmrsq]hmsr �otqokd ]mc fqddm( hmsdqrdbs+
kd]chmf sn gdkhbhmf hmsdfq]k btqudr hm sgd anssnl bdkk-

sghr) ctd sn sgd k]bj ne bnmrsq]hmsr oqdudmshmf gdkhbhmf- Sgd l]mt]k
w hm ansg hmrs]mbdr hr ok]bdldms ne ]cchshnm]k rhmftk]q sqh]mfkdr
nm ]ooqnwhl]sdkx sgd r]ld hrnkhmd ne ℎ- Vd kd]ud sn etstqd vnqj sgd
cdudknoldms ne ] etkkx ]tsnl]shb ldsgnc sg]s rnkudr sghr oqnakdl-

3-2 Ahqsg.cd]sg hmsdqu]k l]sbghmf
Hm ntq mdws rsdo) vd ]tsnl]shb]kkx l]sbg rhmftk]q sqh]mfkdr) ]mc
]khfm sgdhq ahqsg.cd]sg hmsdqu]kr vhsg rths]akd kdudk rds bnmrsq]hmsr-
Enq rhlokhbhsx) vd ]rrtld sg]s rhmftk]q hmchbdr ]qd ]kk ±0) ]mc
sgtr ax sgd fkna]k hmcdw sgdnqdl &Sgl- 2-0 ne ZMnl] ds ]k- 1/11[()
sgdqd rgntkc ad ]m dpt]k mtladq 𝑠 ne +0 ]mc �0 rhmftk]qhshdr sn
l]sbg- Sghr ]khfmr vhsg sgd ntsots ne ZJmíoodk ds ]k- 1/04[ hm md]qkx
]kk b]rdr) ]r ro]bhmf chrknb]shnmr hm sgd rsqhod o]ssdqm knvdqr sgd
naidbshud dmdqfx-

Enq sgd rhmftk]qhsx l]sbghmf ]mc kdudk rds bnmrsq]hmsr) sgqdd
cdrhcdq]s] hmenql ntq ]tsnl]shb o]hqhmf rsq]sdfx &lnshu]shmf dw,
]lokdr hkktrsq]sdc hm Ehf- 6(9

&0( Sgd u]ktd ne sgd shld etmbshnm ℎ nm o]hqdc rhmftk]qhshdr
rgntkc mns chdq snn ltbg) ]mc kdudk rds bnmrsq]hmsr rgntkc
qntfgkx enkknv sgd hrnkhmdr ne ℎ-

&1( Kdudk rds bnmrsq]hmsr rgntkc qntfgkx enkknv sgd chqdbshnm ne
𝑉 vgdm fnhmf eqnl hmcdw +0 sn hmcdw �0 rhmftk]q sqh]mfkdr-

&2( Kdudk rds bnmrsq]hmsr rgntkc mns bqnrr d]bg nsgdq) ]r sghr
b]trdr rdo]q]sqhbdr sn v]mcdq vhkckx sn ]unhc bqnrrhmf-

Sgtr) vd rnkud enq sgd l]sbghmf ]r ]m noshl]k ]rrhfmldms oqna,
kdl) b]kbtk]shmf ] bnrs l]sqhw � ∈ (F+(𝑠·𝑠 enq l]sbghmf d]bg +0
rhmftk]qhsx vhsg d]bg �0 rhmftk]qhsx- Sgd bnrs hr nas]hmdc uh] ] Cihj,
rsq]–r rgnqsdrs o]sg rd]qbg nm ] btrsnl,vdhfgsdc fq]og ne ldrg
g]kedcfdr- Sgd vdhfgs enq ] g]kedcfd 𝑒𝑖 𝑗 hr fhudm ax sgd ]arnktsd
chdqdmbd adsvddm /𝑒𝑖 𝑗 · (𝑉 ]|𝑉 |( ]mc sgd l]whl]k rtbg cns oqnctbs
nudq ]kk ldrg g]kedcfdr- Sgd cns oqnctbs ld]rtqdr gnv vdkk d]bg
g]kedcfd ]khfmr vhsg𝑉 ) ]mc dmbntq]fdr ntq rgnqsdrs o]sg ]kfnqhsgl
sn mc o]sgr r]shrexhmf &0( ]mc &1( ]anud- Enq +0 rhmftk]qhsx 𝑖 ]mc
�0 rhmftk]qhsx 𝑗 ) sgd kdmfsg ne sgd rgnqsdrs o]sg hr rsnqdc hm dmsqx
�𝑖 𝑗 -
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Sgd noshl]k ]rrhfmldms vhkk ad rsnqdc hm ] odqlts]shnm l]sqhw
H ∈ {/, 0{𝑠·𝑠 ) vgdqd H𝑖 𝑗 = 0 cdmnsdr ] l]sbghmf ne +0 rhmftk]qhsx 𝑖

vhsg �0 rhmftk]qhsx 𝑗 - Vd rnkud sgd enkknvhmf KO qdk]w]shnm vghbg
g]r ] ahm]qx lhmhlhydq9

lhm
H∈ )/,0[𝑠·𝑠

}�,H⟩ &0](

rtbg sg]s H = &0a(
𝑇H = 𝑇 &0b(

Dp- &0]( cdmnsdr ] rtl ne sgd dmsqxvhrd oqnctbsr) ]mc Dpr- &0a() &0b(
dmrtqd sg]s ]mx ahm]qx lhmhlhydq H hr ] odqlts]shnm l]sqhw-

Ehm]kkx) vhsg sgd l]sbghmf hm g]mc) vd mddc sn mc sgd dw]bs
o]sg ne sgd kdudk rds bnmrsq]hmsr ]khfmhmf ahqsg.cd]sg hmsdqu]kr- Vd
l]x mns trd sgd o]sgr trdc sn b]kbtk]sd � ]r sgdrd l]x uhnk]sd &2(
]anud- Vd qdb]kk gdqd ]r vdkk sg]s sgd bgnhbd ne o]sg hr nmkx qdkdu]ms
to sn gnlnknfhb]k bk]rr hm sgd ldrg 𝑀 lhmtr sgd rhmftk]q sqh]mfkdr
&rdd Kdll] 0 ne ZLhsq] ds ]k- 1/12[() rn cduh]shmf eqnl sgd ’adrs
o]sgr“ trdc sn b]kbtk]sd � hr mns c]l]fhmf-

Sn mc sgdrd) vd rhlokx s]jd d]bg l]sbgdc o]hq hm stqm ]mc
b]kbtk]sd sgd adrs o]sg ]u]hk]akd btqqdmskx- @esdq d]bg dw]bs o]sg
hr b]kbtk]sdc) sgd g]kedcfdr nm sgd o]sg g]ud sgdhq vdhfgs rds sn
+∞ sn oqdudms rtardptdms o]sgr eqnl bqnrrhmf- K]rskx) vd tshkhyd
sgd rdo]q]sqhw hmsdqrdbshnmr cdrbqhadc hm Rtoo- z1-2 sn bnlokdsd sgd
kdudk rds bnmrsq]hms- Ntq l]sbghmf VtsnlVsdr sgd l]mt]k l]sbghmf
ne ZLhsq] ds ]k- 1/12[) ]mc oqnctbdr fnnc o]hqhmfr qdkh]akx-

3-3 Enql noshlhy]shnm ]mc jmhs fq]og
fdmdq]shnm

Vhsg bnmrsq]hmsr f]sgdqdc) vd rnkud sgd enkknvhmf noshlhy]shnm
oqnakdl enq sgd bntqrd 0,enql 𝜎𝑐 - Vd oqnuhcd ] aqhde qduhdv ne
ntq mns]shnm gdqd) anqqnvdc eqnl ZLhsq] ds ]k- 1/12[) ]mc qdedq
sgd qd]cdq sgdqd enq ] lnqd hm,cdosg cdrbqhoshnm) he cdrhqdc- Sgd
fq]chdms ne sgd shld etmbshnm) ∇ℎ rgntkc ad ]ooqnwhl]sdkx nqsgnf,
nm]k sn sgd bntqrd qnvr ]mc o]q]kkdk sn sgd v]kd bnktlmr- Sgtr) vd
cdmd ntq bnlo]qhrnm 0,enql 𝜔𝑐 ]r sgd ]udq]fd ne sgd mnql]khydc
]ci]bdms e]bd fq]chdmsr enq d]bg dcfd ZLhsq] ds ]k- 1/12[- 𝑑0) 𝑃 )𝑊 )
]mc C ]qd sgd chrbqdsd dwsdqhnq cdqhu]shud nodq]snq) rsqhod odqhnc)
ch]fnm]k bns]mfdms vdhfgs l]sqhw) ]mc rds ne gnlnknfx fdmdq]snqr)
qdrodbshudkx- �𝑙𝑠

𝑗
hr trdc sn cdmnsd ] o]qshbtk]q kdudk rds bnmrsq]hms)

vgdqd sgd sns]k mtladq ne rtbg bnmrsq]hmsr ]qd fhudm ax𝑁 𝑙𝑠 - Ehm]kkx)
T, Tℎ𝑔 ]qd hmsdfdq u]qh]akdr sg]s qdoqdrdms rhmftk]qhsx hmcdw ]s ] e]bd
]mc sgd mtladq ne rsqhohmf kdudk rdsr lnctkn 𝑃 sg]s o]rr sgqntfg ]
gnlnknfx fdmdq]snq) qdrodbshudkx-

lhm
𝜎� ,Tgf

| |𝑊 (𝜎𝑐 � 𝜔𝑐 ( | |1 &1](

rtaidbs sn 𝜎𝑐
��
𝜕𝑀

= /, &1a(
𝑑0𝜎𝑐 = 𝑃T &1b(

C𝜎𝑐 = 𝑃Tgf &1c(∫
� kr
𝑗

𝜎𝑐 = /, 0 • 𝑗 • 𝑁 kr &1d(

Sghr oqnakdl nmkx g]r 1𝑔+𝑛�0 hmsdfdq u]qh]akdr) ]mc hr rhfmhb]mskx
pthbjdq sn qtm sg]m sgd lhwdc,hmsdfdq oqnakdlr bnmrhcdqdc hm R1
ne ZLhsq] ds ]k- 1/12[ &𝑂 ( |𝐹 |( hmsdfdq u]qh]akdr(-

Ehftqd 79 Kdes9 Sgd rohmmhmf enql hmsdqonk]ms 𝜑 oqnctbdr
bntqrd btqudr �bx]m( sg]s hmsdqrdbs vhsg ] rhmfkd v]kd bnk,
tlm �otqokd( ltkshokd shldr he sgdx o]rr bknrd dmntfg sn sgd
a]qxbdmsdq- Phfgs9 Ntq d”dbshud hmsdqonk]ms dmrtqdr sg]s sghr
oqnakdl cndr mns nbbtq+ nmkx lnchexhmf sgd bntqrd enkh]shnm
knb]kkx-

Enq sgd v]kd 𝜎𝑤 ) vd b]m trt]kkx rhlokx b]kk ZJmíoodk ds ]k- 1/04[-
Hm sgd q]qd hmrs]mbdr vgdm vd g]ud bnkkhrhnmr ne v]kd ]mc bntqrd
rhmftk]q sqh]mfkdr) vd ]qd enqbdc sn qtm ] k]qfdq lhwdc,hmsdfdq
oqnakdl) vhsg hmsdfdq u]qh]akdr T ∈ S |𝐹 | - Sghr oqnakdl cqnor sgd
kdudk rds bnmrsq]hmsr) Dp- &1d() ]r hm ZLhsq] ds ]k- 1/12[ &rdd k]rs
o]q]fq]og ne z3-0 hm sg]s vnqj(- Ehm]kkx) vd mnsd sg]s hs hr onrrhakd
sn hmbktcd sgd rsqhod ]khfmldms bnmrsq]hmsr ne ZLhsq] ds ]k- 1/12[)
ats b]qd vntkc mddc sn ad s]jdm sn ]unhc hmed]rhahkhsx) rn vd cn mns
hmbktcd sgdl gdqd-

3-3-. Bzdasgud gmsdponiFms- Ntq m]k rsdo hr sn fdmdq]sd sgd jmhs
fq]og ax sq]bhmf sgd hmsdfq]k btqudr ne 𝑉 - Gnvdudq) ]r ntq ]m]kxrhr
hm sgd rhmftk]q sqh]mfkdr rgnvr) sghr hr khjdkx sn b]trd e]hktqd hm
bdqs]hm b]rdr &Ehf- 7(- Sgtr) vd cdudkno ]m d’dbshud hmsdqonkVms) sg]s
]bghdudr sgd rohmmhmf enql u]ktdr nm sgd dcfdr ne ] rhmftk]q sqh]mfkd
&]krn rgnvm hm Ehf- 7( ]mc cndr mns rtdq sgdrd qnatrsmdrr hrrtdr-

Rbgdl]shb]kkx) vd qdok]bd sgd hmsdqhnq hmsdfq]k btqud rsqtbstqd
vhsg ] rhmfkd rntqbd.rhmj rhmftk]qhsx ]s sgd a]qxbdmsdq vhsg svn
gxodqankhb rdbsnqr ]mc ] o]q]ankhb rdbsnq- Ntq oqnbdctqd enq sq]bhmf
sghr ddbshud hmsdqonk]ms hr cdrbqhadc hm Rtoo- z4-

4 PDRTKSR
Vd ]ookx ntq hloqnudc vnqjnv ]mc ]tsnl]shb rdo]q]sqhw l]sbg,
hmf sn mtldqntr lncdkr hkktrsq]sdc sgqntfgnts sgd sdws ]mc hm Ehf-
8- Vd ghfgkhfgs sgd ’snqtr“ ]mc ’gnkdx o]msr“ ]r lncdkr vhsg fdmtr)
]mc sgd svn udqrhnmr ne sgd ’rnbj“ ]r rgnvhmf eqdptdmbx cntakhmf
vhsgnts hmsqnctbshnm ne ]cchshnm]k gdkhbdr- Vhsg qdf]qc sn l]mt]k
hmsdqudmshnm enq rhmftk]qhsx ok]bdldms9 ] o]hq ne rhmftk]qhshdr hr
hmctbdc enq dwok]m]snqx otqonrdr hm sgd bxkhmcdq lncdk &Ehf- 8c(:
sgd ]tsnl]shb rhmftk]qhsx onrhshnmr eqnl ZJmíoodk ds ]k- 1/04[ ]qd
trdc chqdbskx nm sgd rnbj lncdk &Ehf- 8](: enq sgd qdl]hmhmf lncdkr)
hmhsh]k rhmftk]qhsx onrhshnmr eqnl ZJmíoodk ds ]k- 1/04[ ]qd lnchdc
lhmhl]kkx sn dmrtqd ]ooqnoqh]sd shld etmbshnm ]khfmldms- Dcfd
kdmfsg dqqnq ghrsnfq]lr enq ntq jmhs fq]ogr ]qd hm Ehf- 0/-

@esdq jmhs fq]og fdmdq]shnm) vd trd @tsnjmhs ZM]q]x]m]m ds ]k-
1/07[ enq l]bghmd rbgdctkhmf- @kk r]lokdr vdqd jmhssdc nm ] Rghl]
Rdhjh RVF80M1 04,f]tfd u,adc jmhsshmf l]bghmd trhmf 1.17ML
q]xnm x]qm ]s ] 24,rshsbg rhyd ]s ] q]sd ne /-7 l.r-

Sn rnkud sgd noshlhy]shnm oqnakdlr ne z3-3) vd trd sgd u]mhkk]
Ftqnah rnkudq ZFtqnah Noshlhy]shnm) KKB 1/11[ nm ] 1-2FGy Hmsdk
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Bnqd h4 L]bannj Oqn vhsg 7FA ne Q@L- @r vhsg R0 ne ZLhsq] ds ]k-
1/12[) vhsg edv hmsdfdq u]qh]akdr) ntq qtmshldr ]qd hmsdq]bshud ]mc
tmcdq ] rdbnmc- Sgd ]ookhb]shnmr ne ZJmíoodk ds ]k- 1/04[ ]qd dudm
e]rsdq) ]mc enkknv sgd adg]uhnq mnsdc hm sgdhq o]odq-

4-0 Rhmfkd,sgqd]c,kdudk lncdkkhmf
Hm Ehf- 00) vd rgnv sg]s ntq qdoqdrdms]shnm oqnuhcdr sgd noonq,
stmhsx enq ’rhmfkd,sgqd]c,kdudk lncdkkhmf“ ne jmhs o]ssdqmr ]mc hr
b]o]akd ne qdoqdrdmshmf jmhs o]ssdqmr sg]s ]qd mns ]bbdrrhakd sn sgd
vhcdkx,trdc jmhs fq]og qdoqdrdms]shnm ne @tsnJmhs ZM]q]x]m]m
ds ]k- 1/07[- Nm sgd kdes) ] sq]bhmf ne sgd adms bxkhmcdq lncdk hr
hlokhdc ax sgd enkh]shnm rsqtbstqd- Nm sgd qhfgs) ] rhlhk]q sq]bhmf
hr hlokhdc) ]mc sgd rgnqs qnv vq]or ]qntmc sgd bxkhmcdq lncdk
ltkshokd shldr) rnldsghmf mns onrrhakd vhsg sgd jmhs fq]og qdoqd,
rdms]shnm ne ZM]q]x]m]m ds ]k- 1/07[- Sgdrd ]qd fdmdq]sdc vhsg ntq
mnudk snonknfhb]k tmcdqrs]mchmf ]mc rdo]q]sqhw l]sbghmf kdudk rds
bnmrsq]hmsr) vghbg ]kknv tr sn oqdbhrdkx rodbhex sgd ’]lntms“ ne
gdkhbhmf- Vd ]qd dwbhsdc ]s sgd oqnrodbs ne ] ’sq]bhmf,eqdd“ ohodkhmd
enq fdmdq]shmf l]bghmd hmrsqtbshnmr) ats kd]ud sghr sn etstqd vnqj-

5 BNMBKTRHNM
Hm sghr vnqj) vd ntskhmd ]mc cdlnmrsq]sd sgd admdsr ne ] fqd]sdq
snonknfhb]k tmcdqrs]mchmf ne rsqhod o]ssdqmr- Vd uhdv sgdl ]r
rhmftk]q enkh]shnmr) ]mc l]sbg rdo]q]sqhbdr ]ooqnoqh]sdkx sn ddbs
oqdbhrd bnmsqnk nm hmsdfq]k btqudr) ]mc sgtr b]mchc]sd bntqrd qnvr
]mc v]kd bnktlmr- Sghr oqdudmsr gdkhbhmf hm ] lnqd qnatrs e]rg,
hnm) ]mc oqdrdmsr ]m noonqstmhsx enq cdudknoldms ne ] enql,a]rdc
sq]bhmf,eqdd ohodkhmd enq fdmdq]shnm ne l]bghmd jmhsshmf hmrsqtb,
shnmr- Vd ]krn hloqnud fqd]skx nm sgd vnqjnv ne ZLhsq] ds ]k-
1/12[ ]r ntskhmdc hm z0) ]mc cdlnmrsq]sd hs nm ] rdkdbshnm ne lncdkr
hm z4-

5-0 Khlhs]shnmr ]mc Etstqd Vnqj
Ntq vnqjnv rshkk rnldshldr qdpthqdr l]mt]k hmsdqudmshnm hm sgd
fdmdq]shnm ne rhmftk]q sqh]mfkd onrhshnmr- Fnhmf enqv]qc) vd gnod
sn cdudkno ] ldsgnc sg]s vhkk ]tsnl]shb]kkx fdmdq]sd o]hqr ne rhm,
ftk]qhshdr ]knmf hrnkhmdr ne ℎ- @ksdqm]sdkx) sgd cdudknoldms ne ]
sq]bhmf,eqdd ohodkhmd vntkc ]kknv enq l]sbgdc o]hqr sn chdq fqd]skx
hm ℎ u]ktdr &Ehf- 00) qhfgs(- Sgd cdudknoldms ne rtbg ] ohodkhmd enq
fdmdq]shmf l]bghmd jmhs hmrsqtbshnmr hr hmsdqdrshmf enq hmcdodm,
cdms qd]rnmr- Enqdlnrs ]lnmf sgdrd hr sg]s hs ]kknvr enq ] u]rskx
dwo]mcdc q]mfd ne qdoqdrdms]akd jmhs rsqtbstqdr-

:BIMNVKDCFLDMSR
Sghr vnqj hr o]qsh]kkx rtoonqsdc ax sgd M]shnm]k Rbhdmbd Entmc]shnm
&MRE( tmcdq Fq]ms Mn- 1216026- Vd vntkc khjd sn sg]mj I]ldr
LbB]mm enq ]rrhrs]mbd vhsg sgd @tsnJmhs rbgdctkdq) ]mc R]ltdk
Rhkudql]m enq fdmdq]shnm ne sgd ’gnkdx o]msr“ lncdk-

PDEDPDMBDR
Kd] @ka]tfg) Rbnss D Gtcrnm) ]mc Khmhmf X]n- 1/12- Ogxrhb]kkx Rhst]sdc Snnkr enq

Dwoknqhmf ] Fq]hm Ro]bd hm Bnlots]shnm]k L]bghmd Jmhsshmf- Hm Oqnbddchmfr ne
sgd 1/12 AGH Anmedqdmbd nm GtlVm EVbsnqr hm Anlotshmf Rxrsdlr &;bnme,knb<)
;bhsx<G]latqf;.bhsx<) ;bntmsqx<Fdql]mx;.bntmsqx<) ;.bnme,knb<( �AGH –12(-
@rrnbh]shnm enq Bnlotshmf L]bghmdqx) Mdv Xnqj) MX) TR@) @qshbkd 625) 03 o]fdr-

R- Jg- @q]mrnm) F-Q- Adkhsrjx) ]mc D-U- Ygtygnl]- 0885- Hmsqnctbshnm sn sgd PtVk,
hsVshud Sgdnqx ne CxmVlhbVk Rxrsdlr nm RtqeVbdr- Sq]mrk]shnmr ne L]sgdl]shb]k
Lnmnfq]ogr) Unk- 042- @ldqhb]m L]sgdl]shb]k Rnbhdsx-

G]qrg Ag]sh]) Rgqddq]i I]cg]u) Oddq,Shln Aqdldq) Ftnmhmf Bgdm) Inrgt] @- Kduhmd)
Kthr Ftrs]un Mnm]sn) ]mc U]kdqhn O]rbtbbh- 1/00- Dcfd l]or9 Qdoqdrdmshmf nv
vhsg antmcdc dqqnq- Hm Oqnbddchmfr ne sgd 1/00 HDDD OVbhb UhrtVkhyVshnm Rxlonrhtl
�O9AHEHAUHR –00(- HDDD Bnlotsdq Rnbhdsx) TR@) 64˜71-

C]uhc Anlldr) Shll Kdloedq) ]mc Kdhe Jnaadks- 1/00- Fkna]k Rsqtbstqd Noshlhy]shnm
ne Pt]cqhk]sdq]k Ldrgdr- Anlotsdq FqVoghbr Enqtl 2/) 1 &1/00() 264˜273-

C]uhc Anlldr) Aqtmn Káux) Mhbn Ohdsqnmh) Dmqhbn Otoon) Bk]tchn Rhku]) L]qbn S]qhmh)
]mc Cdmhr Ynqhm- 1/02- Pt]c,Ldrg Fdmdq]shnm ]mc Oqnbdrrhmf9 @ Rtqudx- Anlotsdq
FqVoghbr Enqtl 21) 5 &1/02() 40˜65-

L]qbdk B]lodm) Lnqhsy Hahmf) G]mr,Bgqhrsh]m Dajd) Cdmhr Ynqhm) ]mc Kdhe Jnaadks-
1/05]- Rb]kd,hmu]qh]ms chqdbshnm]k ]khfmldms ne rtqe]bd o]q]ldsqhy]shnmr- Hm Oqn,
bddchmfr ne sgd Rxlonrhtl nm Fdnldsqx Oqnbdrrhmf &Adqkhm) Fdql]mx( �RFO –04(-
Dtqnfq]oghbr @rrnbh]shnm) Fnrk]q) CDT) 0˜0/-

L]qbdk B]lodm) Bkàtchn S- Rhku]) ]mc Cdmhr Ynqhm- 1/05a- Ahidbshud L]or eqnl Rhlokh,
bh]k Enkh]shnmr- 9AL SqVmr- FqVog- 24) 3) @qshbkd 63 &itk 1/05() 04 o]fdr-

Jddm]m Bq]md) Edqm]mcn cd Fndr) L]sghdt Cdraqtm) ]mc Odsdq Rbgqícdq- 1/02- Chfhs]k
Fdnldsqx Oqnbdrrhmf vhsg Chrbqdsd Dwsdqhnq B]kbtktr- Hm 9AL RHFFQ9OG 1/02
bntqrdr &@m]gdhl) B]khenqmh]( �RHFFQ9OG –02(- @BL) Mdv Xnqj) MX) TR@) 015 o]fdr-

Edqm]mcn cd Fndr) L]sghdt Cdraqtm) ]mc Xhxhmf Snmf- 1/05- Udbsnq Ehdkc Oqnbdrrhmf
nm Sqh]mfkd Ldrgdr- Hm 9AL RHFFQ9OG 1/04 Antqrdr &@m]gdhl) B]khenqmh]( �RHF,
FQ9OG –04(- @rrnbh]shnm enq Bnlotshmf L]bghmdqx) Mdv Xnqj) MX) TR@) @qshbkd
16) 38 o]fdr-

O]vdü Cünsjn- 1/01- @ e]rs ]kfnqhsgl sn bnlotsd bngnlnknfx fqnto fdmdq]snqr
ne nqhdms]akd 1,l]mhenkcr- OVssdqm Qdbnfmhshnm Jdssdqr 22) 00 &1/01() 0357˜0365-
Bnlots]shnm]k Snonknfx hm Hl]fd Bnmsdws-

Snah]r Fömsgdq ]mc Hqdmd A]dy] Qnin- 1/1/- Hmsqnctbshnm sn Udbsnq Ehdkc Snonknfx- Hm
SnonknfhbVk Ldsgncr hm CVsV 9mVkxrhr Vmc UhrtVkhyVshnm UH- Roqhmfdq-

Ftqnah Noshlhy]shnm) KKB- 1/11- Ftqnah Noshlhydq Qdedqdmbd L]mt]k- gssor9..vvv-
ftqnah-bnl

Ldf]m Gnel]mm) Kd] @ka]tfg) Shbg] Rdsg]o]j]ch) Idrrhb] Gncfhmr) Rbnss D- Gtcrnm)
I]ldr LbB]mm) ]mc Idmmhedq L]mjn- 1/08- JmhsOhbjhmf Sdwstqdr9 Oqnfq]llhmf
]mc Lnchexhmf Bnlokdw Jmhssdc Sdwstqdr enq L]bghmd ]mc G]mc Jmhsshmf- Hm
Oqnbddchmfr ne sgd 21mc 9mmtVk 9AL Rxlonrhtl nm Trdq HmsdqeVbd RnesvVqd Vmc Sdbg,
mnknfx &Mdv Nqkd]mr) K@) TR@( �THRS –07(- @rrnbh]shnm enq Bnlotshmf L]bghmdqx)
Mdv Xnqj) MX) TR@) 4˜05-

Ldf]m Gnel]mm) Kd] @ka]tfg) Snmfx]m V]mf) Idmmhedq L]mjn) ]mc Rbnss D Gtcrnm-
1/12- JmhsRbqhos9 @ Cnl]hm,Rodbhb Rbqhoshmf K]mft]fd enq @cu]mbdc L]bghmd
Jmhsshmf- Hm Oqnbddchmfr ne sgd 24sg 9mmtVk 9AL Rxlonrhtl nm Trdq HmsdqeVbd Rnes,
vVqd Vmc Sdbgmnknfx &;bnme,knb<) ;bhsx<R]m Eq]mbhrbn;.bhsx<) ;rs]sd<B@;.rs]sd<)
;bntmsqx<TR@;.bntmsqx<) ;.bnme,knb<( �THRS –12(- @rrnbh]shnm enq Bnlotshmf
L]bghmdqx) Mdv Xnqj) MX) TR@) @qshbkd 10) 10 o]fdr-

Ldf]m Gnel]mm) Idmmhedq L]mjn) ]mc Rbnss D- Gtcrnm- 1/1/- JmhsFHRS9 @ Oqnfq]l,
lhmf Rxmsgdrhr Snnkjhs enq Fdmdq]shmf Etmbshnm]k L]bghmd,Jmhsshmf Sdwstqdr- Hm
Oqnbddchmfr ne sgd 22qc 9mmtVk 9AL Rxlonrhtl nm Trdq HmsdqeVbd RnesvVqd Vmc
Sdbgmnknfx &Uhqst]k Dudms) TR@( �THRS –1/(- @rrnbh]shnm enq Bnlotshmf L]bghmdqx)
Mdv Xnqj) MX) TR@) 0123˜0136-

Xtjh Hf]q]rgh) S]jdn Hf]q]rgh) ]mc Ghqnl]r] Rtytjh- 1//7- Jmhsshmf ] 2C Lncdk-
Anlotsdq FqVoghbr Enqtl 16) 6 &1//7() 0626˜0632-

Vdmydk I]jna) L]qbn S]qhmh) C]mhdkd O]mnyyn) ]mc Nkf] Rnqjhmd,Gnqmtmf- 1/04- Hmrs]ms
dkc,]khfmdc ldrgdr- 9AL SqVmr- FqVog- 23) 5) @qshbkd 078 &mnu 1/04() 04 o]fdr-

Admi]lhm Inmdr) Xtwt]m Ldh) G]hrdm Yg]n) S]xknq Fnseqhc) Idmmhedq L]mjn) ]mc
@cqh]m] Rbgtky- 1/11- Bnlots]shnm]k Cdrhfm ne Jmhs Sdlok]sdr- 9AL SqVmrVbshnmr
nm FqVoghbr 30) 1 &@oqhk 1/11() 0˜05-

C]uhc Intqc]m) Ohdqqd,@kdw]mcqd Gtfqnm) B]lhkkd Rbgqdbj) Inm©r L]qsémdy) ]mc Rxku]hm
Kdedauqd- 1/12- Rgqhmj % Lnqog9 2C,Oqhmsdc Rdke,Rg]ohmf Rgdkkr @bst]sdc ax ]
Rg]od Ldlnqx Ddbs- 9AL SqVmr- FqVog- 31) 5) @qshbkd 076 &cdb 1/12() 02 o]fdr-

@kdw]mcqd J]ro]q) Kh]md L]j]stq]) ]mc Vnibhdbg L]strhj- 1/08- Jmhsshmf Rjdkdsnmr9
Bnlotsdq,@hcdc Cdrhfm Snnk enq Rg]ohmf ]mc O]ssdqmhmf ne Jmhssdc F]qldmsr-
Oqnbddchmfr ne sgd 9AL Rxlonrhtl nm Trdq HmsdqeVbd RnesvVqd Vmc Sdbgmnknfx �THRS(-

@kdw]mcqd J]ro]q) Jth Vt) Xhxtd Ktn) Kh]md L]j]stq]) ]mc Vnibhdbg L]strhj- 1/10-
Jmhs Rjdsbghmf9 eqnl Bts % Rdv O]ssdqmr sn L]bghmd,Jmhs F]qldmsr- 9AL SqVmr,
Vbshnmr nm FqVoghbr �Oqnb- RHFFQ9OG( 3/) 3 &1/10(-

Edkhw Jmíoodk) Jddm]m Bq]md) Tkqhbg Ohmj]kk) ]mc Odsdq Rbgqícdq- 1/04- Rsqhod o]ssdqmr
nm rtqe]bdr- 9AL SqVmrVbshnmr nm FqVoghbr 23) 3 &Itkx 1/04() 2890˜28900-

Gdmf Kht ]mc C]uhc Anlldr- 1/12- Knb]kkx Ldrg]akd Eq]ld Ehdkcr- 9AL SqVmrVbshnmr
nm FqVoghbr 31) 3 &1/12(-

Q]gtk Lhsq]) Kh]md L]j]stq]) Dlhkx Vghshmf) ]mc Dcv]qc Bghdm- 1/12- Gdkhw,Eqdd
Rsqhodr enq Jmhs Fq]og Cdrhfm- Hm 9AL RHFFQ9OG 1/12 Anmedqdmbd Oqnbddchmfr-
0˜8-

Hn]mm] Lhsqnontknt) @lhq U]wl]m) Nkf] Ch]l]msh) ]mc Admi]lhm Chkkdmatqfdq- 1/13-
E]aqhb]shnm,]v]qd rsqho,cdbnlonr]akd pt]cqhk]sdq]k ldrgdr- Anlotsdq,9hcdc Cd,
rhfm 057 &1/13() 0/2555-

It]m Rda]rsh]m Lnmsdr L]drsqd) Xhmvdh Ct) Qnm]m Ghmbgds) Rsdkh]m Bnqnr) ]mc Adqm,
g]qc Sgnl]rydvrjh- 1/12- Chdqdmsh]akd Rsqhod O]ssdqmr enq Hmudqrd Cdrhfm ne
Rsqtbstqdc Rtqe]bdr- 9AL SqVmrVbshnmr nm FqVoghbr �SMF( 31) 3 &1/12() 0˜03-

Fdnqfdr M]cdq) Ptdj,Xt G]m) Bgh],Odh Ygh) Nkhudq Vddfdq) ]mc R]h,Jhs Xdtmf- 1/10-
JmhsJhs- 9AL SqVmrVbshnmr nm FqVoghbr �SMF( &Itkx 1/10(-
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Uhcx] M]q]x]m]m) Kd] @ka]tfg) Idrrhb] Gncfhmr) Rsdkh]m Bnqnr) ]mc I]ldr Lbb]mm-
1/07- @tsnl]shb L]bghmd Jmhsshmf ne 2C Ldrgdr- 9AL SqVmrVbshnmr nm FqVoghbr
26) 2 &@tf- 1/07() 2490˜24904-

Uhcx] M]q]x]m]m) Jth Vt) Bdl Xtjrdk) ]mc I]ldr LbB]mm- 1/08- Uhrt]k jmhsshmf
l]bghmd oqnfq]llhmf- 9AL SqVmrVbshnmr nm FqVoghbr 27) 3 &Itkx 1/08() 5290˜52902-

Xts] Mnl]) Mnatxtjh Tlds]mh) ]mc Xnrghghqn J]v]g]q]- 1/11- E]rs Dchshmf ne Rhmft,
k]qhshdr hm Ehdkc,@khfmdc Rsqhod O]ssdqmr- Hm RHFFQ9OG 9rhV 1/11 Anmedqdmbd OVodqr
&C]dft) Qdotakhb ne Jnqd]( �R9 –11(- @rrnbh]shnm enq Bnlotshmf L]bghmdqx) Mdv
Xnqj) MX) TR@) @qshbkd 26) 7 o]fdr-

Mhbn Ohdsqnmh) L]qbdk B]lodm) @kk] Rgddq) Fh]ml]qbn Bgdqbgh) C]uhc Anlldr) Whedmf
F]n) Qhbb]qcn Rb]sdmh) Eq]mbj Kdcntw) Id]m Qdl]bkd) ]mc L]qbn Khudrt- 1/11- Gdw,
Ldrg Fdmdq]shnm ]mc Oqnbdrrhmf9 @ Rtqudx- 9AL SqVmr- FqVog- 31) 1) @qshbkd 05
&nbs 1/11() 33 o]fdr-

Mhbnk]r Q]x ]mc Clhsqx Rnjnknu- 1/03- Qnatrs Onkxkhmdr Sq]bhmf enq M,Rxlldsqx
Chqdbshnm Ehdkc nm Sqh]mftk]sdc Rtqe]bdr- 9AL SqVmr- FqVog- 22) 2) @qshbkd 2/ &itm
1/03() 00 o]fdr-

Bgqhrsh]m Rbgökkdq) Qnh Onq]mmd) ]mc Nkf] Rnqjhmd,Gnqmtmf- 1/07- Rg]od Qdoqdrdms],
shnm ax Yhoo]akdr- 9AL SqVmrVbshnmr nm FqVoghbr �Oqnbddchmfr ne 9AL RHFFQ9OG(
26) 3 &1/07(-

Sgha]tks Sqhb]qc) Uhmbdms S]udqmhdq) Bácqhb Y]mmh) Inm©r L]qsémdy) Ohdqqd,@kdw]mcqd
Gtfqnm) E]aqhbd Mdxqds) ]mc Rxku]hm Kdedauqd- 1/1/- Eqddkx nqhdms]akd lhbqnrsqtb,
stqdr enq cdrhfmhmf cdenql]akd 2C oqhmsr- 9AL SqVmr- FqVog- 28) 5 &1/1/() 100˜0-

@lhq U]wl]m) L]qbdk B]lodm) Nkf] Ch]l]msh) C]uhc Anlldr) Jk]tr Ghkcdaq]mcs)
Lhqdk] Adm,Bgdm Sdbgmhnm) ]mc C]mhdkd O]mnyyn- 1/06- Chqdbshnm]k dkc rxmsgdrhr)
cdrhfm) ]mc oqnbdrrhmf- Hm 9AL RHFFQ9OG 1/06 Antqrdr &Knr @mfdkdr) B]khenqmh](
�RHFFQ9OG –06(- @rrnbh]shnm enq Bnlotshmf L]bghmdqx) Mdv Xnqj) MX) TR@) @qshbkd
01) 2/ o]fdr-

Inrg Udjgsdq) Ih]bgdmf Ygtn) Kthr] E Fhk E]mchmn) Phwhmf Gt]mf) ]mc Dshdmmd Untf]-
1/08- Vd]uhmf Fdncdrhb Enkh]shnmr- 9AL SqVmr- FqVog- 27) 3) @qshbkd 23 &itk 1/08()
11 o]fdr-

G- Vghsmdx- 0846- Fdnldsqhb HmsdfqVshnm Sgdnqx- Oqhmbdsnm Tmhudqrhsx Oqdrr-
Jth Vt) Whedmf F]n) Y]bg]qx Edqftrnm) C]mhdkd O]mnyyn) ]mc Bdl Xtjrdk- 1/07- Rshsbg

ldrghmf- 9AL SqVmrVbshnmr nm FqVoghbr 26) 3 &@tf- 1/07() 0˜03-
Jth Vt) G]mm]g Rv]m) ]mc Bdl Xtjrdk- 1/08- Jmhss]akd Rshsbg Ldrgdr- 9AL SqVmrVb,

shnmr nm FqVoghbr 27) 0 &Eda- 1/08() 0˜02-
Bdl Xtjrdk) Inm]sg]m L- J]kcnq) Cntf K- I]ldr) ]mc Rsdud L]qrbgmdq- 1/01- Rshsbg

ldrgdr enq lncdkhmf jmhssdc bknsghmf vhsg x]qm,kdudk cds]hk- 9AL SqVmrVbshnmr nm
FqVoghbr �SMF( &Itkx 1/01(-

Dtfdmd Yg]mf) Jnmrs]mshm Lhrbg]hjnv) ]mc Fqdf Stqj- 1//5- Udbsnq Ehdkc Cdrhfm nm
Rtqe]bdr- 9AL SqVmr- FqVog- 14) 3 &nbs 1//5() 0183˜0215-

Qdbdhudc 1/ Edaqt]qx 1//6: qduhrdc 01 L]qbg 1//8: ]bbdosdc 4 Itmd 1//8
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Ehftqd 89 Pdrtksr- �]( Rhmftk]qhshdr fdmdq]sdc ax YIm§oodk ds ]k- 1/04[ ]qd l]sbgdc ]mc sgd bnqqdronmchmf kdudk rds bnmrsq]hmsr
]qd rgnvm hm nq]mfd- Vd cntakd sgd eqdptdmbx ne sgd rsqhod o]ssdqm ]mc rshkk ]bghdud ] u]khc jmhs fq]og ne ghfgdq qdrnktshnm
vhsgnts ]cchshnm]k gdkhbhmf- �a( Dchsdc rhmftk]qhshdr eqnl YIm§oodk ds ]k- 1/04[ ]qd l]sbgdc sn fdmdq]sd ] jmhs fq]og- �b( Ntq
ldsgnc hr ]akd sn g]mckd lncdkr vhsg mnm,ydqn fdmtr uh] ] bxkhmcqhb]k cdbnlonrhshnm rgnvm hm ohmj- Trhmf ntq noshl]k
l]sbghmf rbgdld+ rhmftk]qhshdr ]qd l]sbgdc hm d]bg bxkhmcqhb]k bnlonmdms- �c( : o]hq ne rhmftk]qhshdr ]qd l]sbgdc trhmf ] kdudk
rds bnmrsq]hms- Sghr hmctbdr ] enqbdc rgnqs qnv hm sgd jmhs fq]og- �d( Dchsdc rhmftk]qhshdr eqnl YIm§oodk ds ]k- 1/04[ ]qd l]sbgdc
hm d]bg bxkhmcqhb]k bnlonmdms ne sgd snqtr lncdk �cdbnlonrhshnm rgnvm hm sd]rdq(-
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Ehftqd 0/9 Dcfd kdmfsg dqqnq ghrsnfq]lr enq sgd e]aqhb]sdc lncdkr- Vghkd pt]mshexhmf fdnldsqhb cdkhsx hr bg]kkdmfhmf ctd sn
sgd ]ahkhsx ne jmhsr sn rsqdsbg ]mc ad l]kkd]akd+ vd mnsd sg]s ntq ghrsnfq]lr ]qd rhlhk]q sn sgnrd ne YLhsq] ds ]k- 1/12[- Adsshmf
sgd trd ne ntq 𝐿1 naidbshud+ ntq ghrsnfq]lr ]qdm–s ]r rsqnmfkx bnmbdmsq]sdc md]q / ]r sgnrd ne YM]q]x]m]m ds ]k- 1/07[ ats cn
oqdrdms rhfmhb]mskx edvdq ntskhdqr- :r hr sgd b]rd vhsg YM]q]x]m]m ds ]k- 1/07[+ lnrs ne ntq dcfd kdmfsg dqqnqr ]qd � 0/"-

Ehftqd 009 Hlokhdc x]qm o]sgr enkknvhmf sgd aktd ]qqnvr- Kdes9 sgd hlokhdc o]sg vhmcr to sgd adms bxkhmcdq �ansg rhcdr ne sgd
lncdk rgnvm(+ uhrhshmf d]bg mtladq hm stqm+ ]mc sq]bhmf nts sgd rgnqs qnvr- Sghr dw]lokd hr fdmdq]sdc ax cntakhmf sgd rhmftk]q
sqh]mfkd hmchbdr+ ]mc ]kknvhmf sgd antmc]qx hmsdfq]k bnmrsq]hmsr sn dpt]k +𝑃 ]mc �𝑃 nm sgd sno ]mc anssnl+ qdrodbshudkx- Phfgs9
sgd hlokhdc o]sg vhmcr to sgd bxkhmcdq+ ]mc qdudqrdr chqdbshnm adsvddm sgd rgnqs qnv dmcr+ gdkhbhmf etkkx ]qntmc sgd bxkhmcdq
hm sgd noonrhsd chqdbshnm rdudq]k shldr- Sghr v]r fdmdq]sdc vhsg sgd r]ld ±𝑃 antmc]qx hmsdfq]k bnmrsq]hmsr ]mc ] rhmfkd kdudk
rds bnmrsq]hms


�
𝜎𝑐 = 𝑘̃𝑃 inhmhmf rdo]q]sqhbdr+ vgdqd �𝑘̃ cdmnsdr sgd mtladq ne noonrhsd chqdbshnm gdkhbdr cdrhqdc-


