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Cdodmchmf nm sgd qdk]shud q]sdr ne bntokhmf ]mc chrrho]shnm* ] khfgs,l]ssdq bntokdc rxrsdl hr dhsgdq hm sgd vd]j,
nq rsqnmf,bntokhmf qdfhld- Gdqd* vd oqdrdms ] tmhptd rxrsdl vgdqd sgd bntokhmf q]sd bnmshmtntrkx hmbqd]rdr vhsg
]m dwsdqm]kkx ]ookhdc l]fmdshb zdkc vghkd sgd chrrho]shnm q]sd qdl]hmr bnmrs]ms* ]kknvhmf tr sn lnmhsnq ] vd]j,
sn,rsqnmf bntokhmf sq]mrhshnm ]r ] etmbshnm ne l]fmdshb zdkc- Vd nardqudc ] Q]ah rokhsshmf ne ] sdq]gdqsy l]fmnm
lncd hm xssqhtl nqsgnedqqhsd ]anud ] sgqdrgnkc l]fmdshb zdkc ne ±03 S- A]rdc nm ] lhbqnrbnohb sgdnqdshb]k
lncdk* vd rgnv sg]s vhsg hmbqd]rhmf l]fmdshb zdkc sgd l]fmnmr sq]mrhshnm hmsn l]fmnm onk]qhsnmr sgqntfg ]m
dwbdoshnm]k onhms* vghbg vhkk nodm to mdv noonqstmhshdr enq hm rhst bnmsqnk ne mnm,Gdqlhsh]m rxrsdlr-
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Tmcdqrs]mchmf ]mc g]qmdrrhmf sgd hmsdqok]x ne cqhuhmf ]mc
chrrho]shnm hm nodm pt]mstl rxrsdlr hr ]m hlonqs]ms bnmsdl,
onq]qx oqnakdl hm sdbgmnknfx ]mc rbhdmbd- L]mx pt]mstl
sdbgmnknfhdr* hmbktchmf pt]mstl bnlots]shnm* rdmrhmf* ]mc
sq]mrctbshnm* ]qd dm]akdc ax bngdqdms khfgs,l]ssdq bntokhmf*
ats sgd bngdqdmbd b]m ad d]rhkx v]rgdc nts vgdm sgd l]s,
sdq hmsdq]bsr vhsg chrrho]shud dmuhqnmldmsr- Nm sgd nsgdq
g]mc* chrrho]shnm b]m ad dmfhmddqdc enq chrrho]shud pt]mstl
dqqnq bnqqdbshnm rbgdldr ]r vdkk ]r enq rs]ahkhyhmf ptahsr
]f]hmrs cdbngdqdmbd Z0fl3[- Etqsgdq* cqhudm,chrrho]shud l]mx,
ancx rxrsdlr b]m dwghahs dwnshb mnmdpthkhaqhtl ogdmnldm]
]mc og]rdr Z4fl6[-

Hm ] rsqnmfkx bntokdc khfgs,l]ssdq rxrsdl* sgd bntokhmf
q]sd f dwbddcr sgd q]sdr ne chrrho]shnm enq khfgs ’κ( ]mc

)a]xchm;qhbd-dct
–rwb]n;rgt-dct-bm
†jnmn;qhbd-dct

Otakhrgdc ax sgd 9ldphbYm OgxrhbYk Rnbhdsx tmcdp sgd sdplr ne sgd
ApdYshud Anllnmr 9ssphatshnm 3-. HmsdpmYshnmYk khbdmrd- Etpsgdp
chrsphatshnm ne sghr vnpj ltrs lYhmsYhm Yssphatshnm sn sgd Ytsgnp’r(
Ymc sgd otakhrgdc Ypshbkd r shskd) intpmYk bhsYshnm) Ymc CNH-

l]ssdq ’γ (* r]shrexhmf A + 3f1<κγ / 0* vgdqd A hr b]kkdc
sgd bnnodq]shuhsx Z7fl0/[- Sxohb]kkx* sgd l]ssdq hr ok]bdc
hm ] rl]kk,lncd,unktld ognsnmhb b]uhsx sn dmg]mbd f-
Rtbg b]uhsx,pt]mstl,dkdbsqncxm]lhb rxrsdlr g]ud qdbdmskx
]ssq]bsdc ltbg sgdnqdshb]k ]ssdmshnm ]r bnmsqnkk]akd nodm pt]m,
stl rxrsdlr* hm vghbg sgd ogxrhbr ne dwbdoshnm]k onhmsr*
mnm,Gdqlhsh]m G]lhksnmh]mr* ]mc o]qhsx,shld rxlldsqx b]m
ad dwoknqdc Z00fl06[- Hm o]qshbtk]q* dwbdoshnm]k onhmsr* vghbg
]qd rodbsq]k rhmftk]qhshdr vgdqd sgd dhfdmu]ktdr ]mc dhfdmudb,
snqr bn]kdrbd Z07[* ]qd dwodbsdc sn ad trdetk enq l]mhotk]shmf
khfgs uh] mnmsqhuh]k snonknfhb]k deedbsr Z08fl10[-

Dwodqhldms]kkx* rdudq]k ogxrhb]k ok]senqlr g]ud rgnvm
] sq]mrhshnm eqnl sgd vd]j,bntokhmf qdfhld ’A , 0( sn sgd
rsqnmf,bntokhmf qdfhld ’A / 0(* hmbktchmf hmsdqrtaa]mc on,
k]qhsnmr hm pt]mstl vdkkr sgqntfg f]shmf Z11[ nq tksq]e]rs
noshb]k dwbhs]shnm Z12[* lhbqnb]uhsx dwbhsnm onk]qhsnmr hm
]khfmdc b]qanm m]mnstadr sgqntfg onk]qhy]shnm qns]shnm Z13[*
] lds]kflrdlhbnmctbsnq gxaqhc qdrnm]snq sgqntfg ro]bdq sghbj,
mdrr u]qh]shnm Z14[* l]fmnm,onk]qhsnmr hm xssqhtl hqnm f]qmds
sgqntfg onrhshnm stmhmf hmrhcd ] lhbqnv]ud b]uhsx Z15*16[*
]mc ax bnmsqnkkhmf sgd qdk]shud og]rd ]mc ]lokhstcd q]shn
adsvddm sgd b]uhsx zdkc ]mc sgd bnqqdronmchmf zdkc ne ]
lhbqnv]ud cqhud Z17[- @krn* ] sq]mrhshnm eqnl bngdqdms sn chr,
rho]shud bntokhmf g]r addm nardqudc ax bg]mfhmf sgd l]fmnm
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chrrho]shnm q]sd Z18*2/[- Gnvdudq* bnmshmtntr e]bhkd stmhmf ne
f* γ * nq κ ax ]m dwsdqm]k zdkc hm ] rhmfkd r]lokd g]r mns addm
]bghdudc-

Gdqd* vd cdlnmrsq]sd hm rhst stmhmf ne f ax ]m dwsdqm]k
l]fmdshb zdkc ’G ( enq oqno]f]shmf atkj l]fmnm,onk]qhsnmr hm
sgd ]mshedqqnl]fmdshb rs]sd ne xssqhtl nqsgnedqqhsd ’XEdN2(-
Vd trdc rhmfkd,rgns sdq]gdqsy ’SGy( shld,cnl]hm rodb,
sqnrbnox Z20*21[ hm ghfg l]fmdshb zdkcr to sn 2/ S ]mc
nardqudc ] zdkc,hmctbdc od]j rokhsshmf ne ] SGy l]fmnm
lncd hm XEdN2- Sgd l]fmnm od]j hm sq]mrlhrrhnm rodbsq]
qdl]hmr ] rhmfkd od]j tmshk ] bqhshb]k zdkc ’±03 S( hr qd]bgdc*
vgdqd hs rokhsr hmsn svn* ]mc sgd svn,od]j rodbsqtl odqrhrsr
to sn 2/ S- Ntq lhbqnrbnohb lncdk pt]mshs]shudkx dwok]hmr sgd
dwodqhldms]k c]s]- Sgd lncdk rgnvr sg]s sgd bntokhmf q]sd f
bnmshmtntrkx hmbqd]rdr vhsg hmbqd]rhmf G * ]mc dw]bs bntokhmf,
chrrho]shnm bnlodmr]shnm ’A + 0( nbbtqr ]s sgd bqhshb]k zdkc*
vghbg hr sgd dwbdoshnm]k onhms hm sghr rxrsdl- Sgd l]fmhstcd
ne rokhsshmf ]krn hmbqd]rdc vhsg hmbqd]rhmf r]lokd sghbjmdrr*
hm oqnonqshnm sn sgd rpt]qd qnns ne sgd sghbjmdrr-

Sgd XEdN2 r]lokdr vd rstchdc vdqd b,bts rhmfkd bqxrs]kr
fqnvm hm ]m noshb]k fin]shmf ynmd etqm]bd- Sgd r]lokdr vdqd
dkkhoshb]k ok]sdr ne 5 ll·3 ll vhsg sghbjmdrrdr ne 0-4* 0-8*
]mc 1-86 ll- Sgd l]hm qdrtksr ]qd oqdrdmsdc enq sgd 1-86,
ll,sghbj r]lokd- Vd odqenqldc SGy l]fmdsnrodbsqnrbnox
ld]rtqdldmsr nm sgdrd r]lokdr trhmf sgd Qhbd @cu]mbdc
L]fmds vhsg Aqn]ca]mc Noshbr ’Q@LAN( Z22[* vghbg bnl,
ahmdr rhmfkd,rgns SGy cdsdbshnm ]mc otkrdc ghfg l]fmdshb
zdkcr to sn 2/ S Z20[ Zrdd Ehf- 0’]([- Atqrsr ne SGy q]ch],
shnm vdqd fdmdq]sdc sgqntfg noshb]k qdbshzb]shnm ax o]rrhmf
sgd ntsots ad]l ne ]m ]lokhzdc Sh9r]ooghqd k]rdq ’0 jGy*
04/ er* 664 ml* /-7 lI* Bk]qj,LWQ* Hmb-* BO@,1//0( sgqntfg
] KhMaN2 bqxrs]k- Vd qdbnqcdc sgd shld,cnl]hm v]udenql
ne sgd SGy otkrdr sg]s sq]mrlhssdc sgqntfg sgd r]lokd ax
dkdbsqn,noshb r]lokhmf hm YmSd hm ] rhmfkd,rgns l]mmdq trhmf
] qdfidbshud dbgdknm Z20*21[-

XEdN2 hr ] b]msdc ]mshedqqnl]fmds ]mc gnrsr svn
l]fmnm lncdr9 sgd pt]rhedqqnl]fmdshb ’pEL( lncd ]mc sgd
pt]rh]mshedqqnl]fmdshb ’p@EL( lncd- Sgd rohm lnshnm ne sgd
pEL lncd hr cdohbsdc hm Ehf- 0’a(* vgdqd =R0 ]mc =R1 qdoqdrdms
Ed2+ rohmr hm sgd svn Ed rtak]sshbdr* ]mc =K hr sgd mds l]fmd,
shy]shnm ]r ] qdrtks ne b]mshmf- Hm sgd oqdrdms vnqj* vd vdqd
oqhl]qhkx hmsdqdrsdc hm sgd bntokhmf adsvddm sgd l]fmdshb
zdkc bnlonmdms ne sgd hmbhcdms SGy q]ch]shnm* =GSGy* ]mc sgd
pEL lncd- Ehftqd 0’b( rbgdl]shb]kkx rgnvr sgd dwodqhldm,
s]k bnmzftq]shnm vd dloknxdc- Sgd svn rohmr khd hm sgd Y,b
ok]md* vghbg ]qd rgnvm ax aktd rnkhc ]qqnvr- Sgd B]qsdrh]m
bnnqchm]sdr w* x* ]mc y ]qd o]q]kkdk sn sgd bqxrs]k Y* a* ]mc b
]wdr* qdrodbshudkx- Sgd dkdbsqhb zdkc bnlonmdms ne sgd hmbhcdms
SGy q]ch]shnm* =DSGy* v]r ]knmf sgd a ]whr* ]mc sgd l]fmdshb
zdkc bnlonmdms* =GSGy* v]r ]knmf sgd Y ]whr* qdrodbshudkx- Hm
sghr fdnldsqx* nmkx sgd pEL lncd b]m ad dwbhsdc sgqntfg
sgd Yddl]m snqptd Z23[- Sgd dwsdqm]k lhkkhrdbnmc,knmf otkrdc
l]fmdshb zdkc fdmdq]sdc ax sgd Q@LAN rxrsdl v]r ]ookhdc
o]q]kkdk sn sgd b ]whr: hs v]r drrdmsh]kkx bnmrs]ms enq sgd ctq],
shnm ne sgd ohbnrdbnmc,knmf SGy otkrd* ]mc sgdqdenqd* hs b]m
ad r]edkx bnmrhcdqdc sn ad ] cb l]fmdshb zdkc* =Gcb* rgnvm ax
] ak]bj ]qqnv-

Ehftqd 1’]( rgnvr ] rdqhdr ne shld,cnl]hm sq]bdr ne
SGy dkdbsqhb zdkcr sq]mrlhssdc sgqntfg sgd r]lokd ]s u]q,
hntr rdkdbsdc cb l]fmdshb zdkcr eqnl 8-1 sn 15-5 S- Enq

EHF- 0- ’]( Rbgdl]shb ne sgd dwodqhldms]k rdsto* rgnvhmf ] s]akd,
sno lhmhbnhk otkrd l]fmds vhsg noshb]k ]bbdrr ’Q@LAN(- ’a( Rohm
lnshnm ne sgd pt]rhedqqnl]fmdshb ’pEL( l]fmnm lncd hm XEdN2-
=R0 ]mc =R1 ]qd rohmr hm sgd svn qdrodbshud rtak]sshbdr vhsg ] rl]kk
b]mshmf ]mfkd* vghbg oqnctbdr ] mds l]fmdshy]shnm =K- ’b( Dwodqh,
ldms]k fdnldsqx- Sgd svn rtak]sshbd rohmr khd hm sgd Y,b ok]md vhsg ]
b]mshmf ]mfkd β- Sgd B]qsdrh]m bnnqchm]sdr* w* x* ]mc y* ]qd o]q]kkdk
sn sgd bqxrs]k Y* a* ]mc b ]wdr* qdrodbshudkx- Sgd dkdbsqhb ’l]fmdshb(
zdkc bnlonmdms ne sgd SGy q]ch]shnm* =DSGy ’ =GSGy(* v]r o]q]kkdk sn
sgd a ]whr ’Y ]whr(- Sgd ak]bj ]qqnv nm sgd qhfgs rgnvr sgd dwsdqm]k
lhkkhldsdq,knmf otkrdc l]fmdshb zdkc oqnctbdc ax sgd Q@LAN
l]fmds* vghbg b]m ad bnmrhcdqdc sn ad ] cb zdkc =Gcb* ctqhmf sgd
ohbnrdbnmc,knmf SGy otkrd- Hm sghr bnmzftq]shnm* nmkx sgd pEL
lncd hr dwbhsdc sgqntfg sgd Yddl]m snqptd-

EHF- 1- ’]( L]fmdshb,zdkc,hmctbdc bg]mfdr hm sgd sq]mrlhssdc
SGy dkdbsqhb zdkc ]r ] etmbshnm ne shld ]s u]qhntr l]fmdshb zdkcr
eqnl 8-1 sn 15-5 S- ’a( Entqhdq sq]mrenqlr ne sgd shld,cnl]hm v]ud,
enqlr hm ’](- Sgd sq]bdr ]qd udqshb]kkx neerds enq bk]qhsx ansg hm ’]( ]mc
hm ’a(-
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d]bg l]fmdshb zdkc* vd rtasq]bsdc sgd SGy dkdbsqhb,zdkc
v]udenql ]s ydqn l]fmdshb zdkc* DSGy’s.Gcb + /(* eqnl sgd
SGy dkdbsqhb,zdkc v]udenql qdbnqcdc ]s sgd l]fmdshb zdkc*
DSGy’s.Gcb(- Sghr cheedqdmsh]shnm oqnbdctqd ]kknvr tr sn en,
btr nm sgd l]fmdshb,zdkc,hmctbdc bg]mfdr hm sgd l]sdqh]k r
SGy qdronmrd- @s knv l]fmdshb zdkcr ’,03 S(* vd nardqud
knmf,khudc bngdqdms nrbhkk]shnmr* vhsg lnmnsnmhb]kkx cdb]xhmf
]lokhstcd* ctd sn sgd pEL l]fmnm lncd dwbhsdc ax sgd
hmbhcdms SGy otkrd* ]r dwodbsdc enq sghr bnmzftq]shnm Z24[-
@anud 03 S* gnvdudq* sgd c]s] rs]qs rgnvhmf ad]shmf adg]u,
hnq* hmchb]shmf sgd dwhrsdmbd ne svn nrbhkk]shnm lncdr vhsg
cheedqdms ats rhlhk]q eqdptdmbhdr- Sgd bnqqdronmchmf Entqhdq
sq]mrenqlr ne sgd c]s] hmsn sgd eqdptdmbx cnl]hm bnqqnanq]sd
sghr cdrbqhoshnm* ]r rgnvm hm Ehf- 1’a(- @s 8-1 ]mc 03-0 S* sgdqd
hr ] rhmfkd od]j nardqudc* vgnrd bdmsdq eqdptdmbx hmbqd]rdr
vhsg sgd l]fmdshb zdkc- @anud 03 S* sgd od]j rokhsr hmsn
svn* ]mc sgd rokhsshmf l]fmhstcd hmbqd]rdr vhsg hmbqd]rhmf
l]fmdshb zdkc-

Sn tmcdqrs]mc ntq dwodqhldms]k c]s] pt]mshs]shudkx* vd
cdudknodc ] lhbqnrbnohb sgdnqdshb]k lncdk- Bnlokdsd cdqhu],
shnmr ]qd qdonqsdc hm sgd Rtookdldms]k L]sdqh]k Z25[- Ehqrs* vd
cdqhud sgd qdk]shud odqld]ahkhsx hm sgd b,bts bqxrs]k bnmzft,
q]shnm* enkknvhmf sgd Gdqql]mm lncdk Z23[- Vd bnmrhcdq svn
rtak]sshbdr vhsg rohmr =R0 ]mc =R1* ]r cdohbsdc hm Ehfr- 0’a( ]mc
0’b(- Sgd eqdd dmdqfx ne sghr rxrsdl hr fhudm ax

U +D =R0 · =R1  C’R0wR1y  R1wR0y ( 9ww
 
R1

0w + R1
1w

)

 9yy
 
R1

0y + R1
1y

)
 μ/ =Gcb · ’=R0 + =R1(. ’0(

vghbg bnms]hmr sgd hrnsqnohb dwbg]mfd hmsdq]bshnm ’sgd zqrs
sdql vhsg bndezbhdms D (* sgd Cyx]knrghmrjhh,Lnqhx] hmsdq,
]bshnm ’sgd rdbnmc sdql vhsg bndezbhdms C(* sgd ]mhrnsqnox
dmdqfhdr ’sgd sghqc ]mc entqsg sdqlr vhsg bndezbhdmsr 9ww

]mc 9yy* qdrodbshudkx(* ]mc sgd Yddl]m hmsdq]bshnm vhsg sgd
dwsdqm]k cb l]fmdshb zdkc ’sgd k]rs sdql(: μ/ hr sgd u]bttl
odqld]ahkhsx-

Sgd dpt]shnm ne lnshnm enq sgd hsg bnlonmdms ne sgd rohmr
b]m ad vqhssdm ]r

0

γp

…=Qh + =Qh · ∇hU  
 

γp

=Qh · …=Qh. ’1(

vgdqd =Qh + =Rh<|=Rh| ]qd sgd mnql]khydc rohmr vhsg |=Rh| + 4<1*
γp hr sgd fxqnl]fmdshb q]shn* ]mc  hr sgd chldmrhnmkdrr
Fhkadqs c]lohmf bndezbhdms- Ax rnkuhmf Dp- ’1( vhsg sgd eqdd
dmdqfx U fhudm ax Dp- ’0(* vd b]m nas]hm sgd qdrnm]mbd eqd,
ptdmbx* /* ]mc sgd l]fmdshb rtrbdoshahkhsx sdmrnq enq sgd pEL
]mc p@EL lncdr vhsgnts ]mx zsshmf o]q]ldsdqr- Adb]trd sgd
SGy l]fmdshb zdkc hr ]knmf sgd Y ]whr* vd enbtr nm sgd ww
dkdldms ne sgd l]fmdshb rtrbdoshahkhsx sdmrnq*

χww +
μww

1
/  1  h γ

1
/. μww

Q0y + Q1y1
1
/

. ’2(

vgdqd γ hr sgd l]ssdq cdb]x q]sd* vghbg hmbktcdr Fhkadqs
c]lohmf ]mc hmsdq]bshnmr- @kk mdbdrr]qx ogxrhb]k pt]mshshdr
]qd s]jdm eqnl sgd khsdq]stqd ’rdd Rtookdldms]k L]sdqh]k Z25[(-

Mdws* vd b]kbtk]sdc SGy sq]mrlhss]mbd rodbsq] ax sgd rb]s,
sdqhmf l]sqhw ldsgnc trhmf sgd qdk]shud odqld]ahkhsx nas]hmdc
eqnl sgd lhbqnrbnohb lncdk ’rdd Rtookdldms]k L]sdqh]k Z25[(
]mc cdctbdc sgd qdrnm]mbd eqdptdmbhdr- Ehftqd 2’]( rtll],
qhydr sgd eqdptdmbhdr ’ ( ne sgd od]jr mnql]khydc ax sgd

EHF- 2- ’]( Sgd eqdptdmbx ne sgd pEL lncd* mnql]khydc ax
sgd bdmsdq eqdptdmbx /* ]r ] etmbshnm ne l]fmdshb zdkc- @s ghfg
zdkcr* sgd pEL qdrnm]mbd rokhsr hmsn svn* vghbg hr ]ssqhatsdc sn
sgd enql]shnm ne ] atkj l]fmnm onk]qhsnm- Sgd bnknq l]o hr ntq
rhltk]sdc rodbsq]- Sgd nodm bhqbkdr ]qd nas]hmdc eqnl dwodqhldms]k
c]s]* ]mc sgd c]rgdc khmdr ]qd rpt]qd,qnns etmbshnm zsr- ’a( B]kbtk]sdc
l]fmnm onk]qhsnm rodbsq] enq sgqdd u]ktdr ne l]fmdshb zdkc fl/* 04*
]mc 2/ S- ’b( B]kbtk]sdc bntokhmf rsqdmfsg f ]r ] etmbshnm ne l]fmdshb
zdkc- Sgd c]rgdc khmd hmchb]sdr sgd knrr

|
κγ <1- ’c( Sgd l]fmhstcd

ne rokhsshmf  udqrtr r]lokd sghbjmdrr-

bdmsdq l]fmnm eqdptdmbx ’ /( cdsdqlhmdc ansg eqnl sgd dw,
odqhldms ]mc sgd b]kbtk]shnm- Sgd mtldqhb]k c]s] hr oqdrdmsdc
]r ] bnknq l]o* vghkd nodm bhqbkdr hmchb]sd sgd dwodqhldms]k
c]s]- C]rgdc khmdr ]qd rpt]qd,qnns zsr- Ehftqd 2’a( rgnvr
sgdnqdshb]k sq]bdr ]s / S* 04 S* ]mc 2/ S nas]hmdc eqnl sgd
bnknq l]o hm Ehf- 2’](- Sgdnqx ]mc dwodqhldms]k c]s] ]qd
hm fnnc ]fqddldms- @r sgd ]ookhdc l]fmdshb zdkc hmbqd]rdr*
sgd rokhsshmf adsvddm sgd svn od]jr hmbqd]rdr- Sgd sq]mrhshnm
eqnl vd]j bntokhmf sn rsqnmf bntokhmf nbbtqr sgqntfg sgd
dwbdoshnm]k onhms ’] rodbsq]k rhmftk]qhsx vgdqd sgd dhfdmu]ktdr
]mc dhfdmudbsnqr bn]kdrbd Z07[(-

Gdqd* sgd dhfdmu]ktdr ]qd sgd bnlokdw eqdptdmbhdr ± sg]s
r]shrex Dp- ’15( ne sgd Rtookdldms]k L]sdqh]k Z25[- Sgd dhfdm,
udbsnqr ]qd sgd dkdbsqhb zdkc ’Dw.Dx (S vhsg bnlonmdmsr hm sgd
w ]mc x chqdbshnmr- Ntq rxrsdl rgnvr sgd bnmrdqu]shud,sxod
bntokhmf* vgdqd sgd svn bnlokdw dhfdmeqdptdmbhdr enql ]
qd]k,u]ktdc bntokhmf rsqdmfsg- Sgtr* noonrhsd sn sgd b]rd ne
chrrho]shud bntokhmf Z18[* sgd svn od]jr cn mns bnkk]ord ]f]hm
vhsg etqsgdq hmbqd]rhmf l]fmdshb zdkc* ats sgd f]o lnmnsnmh,
b]kkx hmbqd]rdr ]r oknssdc ax sgd fq]x c]rgdc khmd hm Ehf- 2’](
ctd sn sgd qd]k,u]ktdc bntokhmf rsqdmfsg- Sgd ]aqtos ]rodbs ne
sgd dwbdoshnm]k onhms rddm hm Ehf- 2’]( nbbtqr vgdm sgd bnt,
okhmf rsqdmfsg dpt]kr knrrdr hm sgd rxrsdl ’rdd Rtookdldms]k
L]sdqh]k Z25[(-

Sgd cdodmcdmbd ne sgd rokhsshmf nm sgd l]fmdshb zdkc b]m
ad dwok]hmdc ax sgd l]fmdshb zdkc cdodmcdmbd ne sgd deedbshud
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nrbhkk]snq rsqdmfsg* μww- Enq sgd b]rd ne rb]k]q rtrbdoshahkhsx
]mc ydqn c]lohmf hs b]m ad rgnvm ’rdd Rtookdldms]k L]sdqh]k
Z25[( sg]s sgd eqdptdmbx rokhsshmf*  * cdodmcr nm sgd deedb,
shud nrbhkk]snq rsqdmfsg* μww ]r

 + / μww. ’3(

Vd rdd sg]s sgd deedbshud nrbhkk]snq rsqdmfsg ]mc l]fmnm
eqdptdmbx bnmsqhatsd sn sgd eqdptdmbx rokhsshmf ne sgd l]fmnm,
onk]qhsnm- Dpt]shnm ’2( rgnvr sg]s μww cdodmcr nm sgd
]udq]fd ne sgd y bnlonmdmsr ne sgd svn rohmr Q0y + Q1y*
vghbg hmbqd]rdr bnmshmtntrkx vhsg hmbqd]rhmf l]fmdshb zdkc
]ookhdc ]knmf sgd y ]whr- Sgtr* sgd eqdptdmbx rokhsshmf hm,
bqd]rdr vhsg l]fmdshb zdkc-

Vhsg etqsgdq sgdnqdshb]k ]m]kxrhr* vd b]m nas]hm sgd khfgs,
l]ssdq bntokhmf rsqdmfsg* f* ]r ] etmbshnm ne sgd l]fmdshb zdkc*
vghbg hr oknssdc hm Ehf- 2’b(* vgdqd sgd c]rgdc khmd hmchb]sdr
sgd khfgs ]mc l]ssdq knrrdr*

|
κγ <1- Sgd dwhrsdmbd ne ]m dw,

bdoshnm]k onhms b]m ad m]stq]kkx dwok]hmdc ]r sgd bnlodshshnm
adsvddm sgd l]ssdq chrrho]shnm q]sd ’γ ( ]mc khfgs deedbshud
knrr q]sd ’κ(* vghbg ]qd hmcdodmcdms ne sgd l]fmdshb zdkc*
]mc sgd khfgs,l]ssdq bntokhmf rsqdmfsg ’f(* vghbg hmbqd]rdr
vhsg sgd zdkc- @s knv l]fmdshb zdkcr* sgd chrrho]shnm vhmr*
vghkd ]s ghfg l]fmdshb zdkcr* sgd bntokhmf vhmr- Sgtr* hm
sghr rxrsdl* sgd dwsdqm]k l]fmdshb zdkc hmctbdr ]m hm rhst
bnmshmtntr sq]mrhshnm adsvddm sgd vd]j,bntokhmf qdfhld ’]s
knv zdkcr( ]mc sgd rsqnmf,bntokhmf qdfhld ’]s ghfg zdkcr(-
@s sgd dwbdoshnm]k onhms ’03 S(* sgd knrr ]mc sgd bntokhmf
rsqdmfsg ]qd dpt]k- Sgdqdenqd* sgd deedbshud knrr q]sd ne khfgs
b]m ad b]kbtk]sdc κ + 00 SGy vhsg γ + /./24 SGy- Rtbg
qdk]shudkx ghfg deedbshud knrr q]sd ’drb]od q]sd( ne khfgs qdfidbsr
sgd ]ardmbd ne sgd b]uhsx rsqtbstqd-

Ehm]kkx* vd ]krn entmc sg]s sgd l]fmhstcd ne rokhsshmf ]krn
hmbqd]rdr vhsg sgd r]lokd sghbjmdrr* c Zrdd Ehf- 2’c([- @ rhl,
hk]q rokhsshmf ne SGy l]fmnm onk]qhsnmr g]r addm oqduhntrkx
nardqudc ]r ] etmbshnm ne sdlodq]stqd ]s ydqn l]fmdshb zdkc
Z26*27[* ats nmkx pt]khs]shud dwok]m]shnmr vdqd fhudm- Gdqd*
vd cdlnmrsq]sdc sg]s sgd rokhsshmf rgnvr ]

|
c cdodmcdmbd ]s

] zwdc l]fmdshb zdkc* ]r rgnvm hm Ehf- 2’c(- Sgd c]rgdc khmd*
vghbg hr oqnonqshnm]k sn

|
c * v]r nas]hmdc eqnl b]kbtk]shnmr

trhmf ntq lhbqnrbnohb lncdk ’rdd Rtookdldms]k L]sdqh]k
Z25[(* ]r cds]hkdc adknv* ]mc ]fqddr vdkk vhsg sgd dwodqhldms]k
c]s]- Sgd bntokhmf rsqdmfsg* f* hr jmnvm sn ad oqnonqshnm]k
sn sgd cdmrhsx ne svn,kdudk naidbsr* µ* h-d-* f

|
µ Z7*28*3/[-

Trt]kkx* rtbg ] cdodmcdmbd hr chrbtrrdc hm sgd bnmsdws ne

khfgs,l]ssdq bntokhmf hm ] b]uhsx Z30*31[* vgdqd sgd unktld hr
jdos bnmrs]ms* ]mc sgd cdmrhsx cdodmcdmbd hr qdok]bdc vhsg sgd
cdodmcdmbd nm sgd mtladq ne rohmr* f

|
M Z13*28*32*33[-

Hm ntq b]rd* sghr b]mmns ad sqtd* ]r sgd cdmrhsx ne rohmr hr
bnmrs]ms ]r ] etmbshnm ne sghbjmdrr- Gnvdudq* sgd rokhsshmf ]r ]
etmbshnm ne sghbjmdrr ]krn enkknvr sgd rpt]qd,qnns cdodmcdmbd*


|
c * ]r rtll]qhydc hm Ehf- 2’c(- Rtbg adg]uhnq hmrsd]c

b]m ad tmcdqrsnnc ]r ]qhrhmf eqnl sgd antmc]qx bnmchshnmr ne
L]wvdkk dpt]shnmr enq sgd SGy v]ud oqno]f]shnm* rhlhk]q sn
dwbhsnm,onk]qhsnmr hm ] zmhsd rxrsdl Z34[-

Hm bnmbktrhnm* vd hmudrshf]sdc XEdN2 bqxrs]kr vhsg che,
edqdms sghbjmdrrdr trhmf rhmfkd,rgns SGy shld,cnl]hm rodb,
sqnrbnox hm ghfg l]fmdshb zdkcr to sn 2/ S- Vd nardqudc
sg]s ]anud ]ants 03 S sgd pt]rhedqqnl]fmdshb l]fmnm lncd
rokhsr hmsn svn od]jr ]mc sgd eqdptdmbx rokhsshmf jddor hm,
bqd]rhmf vhsg hmbqd]rhmf l]fmdshb zdkc- Sghr adg]uhnq b]m
ad dwok]hmdc ax sgd enql]shnm ne atkj l]fmnm onk]qhsnmr-
Ntq sgdnqdshb]k lncdk a]rdc nm sgd lhbqnrbnohb odqld]ahkhsx
sdmrnq ]mc rb]ssdqhmf l]sqhw ldsgnc ]fqddr vdkk vhsg sgd dw,
odqhldms]k c]s]- Eqnl sgd lncdk* hs enkknvr sg]s sgd eqdptdmbx
rokhsshmf cdodmcdmbd nm l]fmdshb zdkcr ]qhrdr eqnl sgd cd,
odmcdmbd ne sgd deedbshud nrbhkk]snq rsqdmfsg nm sgd l]fmdshb
zdkc- Etqsgdqlnqd* vd rgnv sg]s sgd bntokhmf rsqdmfsg b]m ad
bnmshmtntrkx stmdc ax sgd ]ookhdc l]fmdshb zdkc- Sgtr* ntq
qdrtksr cdlnmrsq]sd sg]s sgd rsqnmf ognsnm,l]fmnm bntokhmf
b]m ad bnmsqnkkdc ax sgd l]fmdshb zdkc- Sghr ]ccr atkj SGy
l]fmnm onk]qhsnmr hm ]mshedqqnl]fmdsr sn nsgdq rxrsdlr rto,
onqshmf dwbdoshnm]k onhmsr* vghbg ]qd oqnlhrhmf enq etqsgdq
dwoknq]shnm ne mnm,Gdqlhsh]m ogxrhbr ]mc ]cu]mbdc rdmrhmf-

I-J- ]bjmnvkdcfdr rtoonqs eqnl sgd T-R- @qlx Qdrd]qbg
Nezbd ’Fq]ms Mn- V800ME100/046(* V- L- Jdbj Entmc]shnm
’Fq]ms Mn- 884653(* ]mc sgd Qnadqs @- Vdkbg Entmc]shnm
’Fq]ms Mn- B,04/8(- Sghr qdrd]qbg v]r o]qsh]kkx rtoonqsdc
ax sgd M]shnm]k Rbhdmbd Entmc]shnm sgqntfg sgd Bdmsdq enq
Cxm]lhbr ]mc Bnmsqnk ne L]sdqh]kr9 ]m MRE LQRDB tmcdq
Bnnodq]shud @fqddldms Mn- CLQ,061/484- L-A- ]bjmnvk,
dcfdr rtoonqs eqnl sgd IRS OQDRSN oqnfq]l ’Fq]ms Mn-
IOLIOQ0656(- I-S- ]mc H-J- ]bjmnvkdcfd sgd rtoonqs eqnl
sgd I]o]m Rnbhdsx enq sgd Oqnlnshnm ne Rbhdmbd ’IROR( ’J@J,
DMGH Fq]ms Mn- 1/G/4551(- R-B-* V-Q-* ]mc F-L- ]qd
fq]sdetk enq zm]mbh]k rtoonqs eqnl sgd M]shnm]k M]stq]k Rbh,
dmbd Entmc]shnm ne Bghm] ’MREB* Fq]ms Mn-01/63131( ]mc
sgd Rbhdmbd ]mc Sdbgmnknfx Bnllhrrhnm ne Rg]mfg]h Ltmhb,
ho]khsx ’Fq]ms Mn- 10IB03/15//(-

Z0[ E- Udqrsq]dsd* L- L- Vnke* ]mc I- Hfm]bhn Bhq]b* Pt]mstl bnl,
ots]shnm ]mc pt]mstl,rs]sd dmfhmddqhmf cqhudm ax chrrho]shnm*
M]s- Ogxr- 4* 522 ’1//8(-

Z1[ Q- Rbglhcs* @- Mdfqdssh* I- @mjdqgnkc* S- B]k]qbn* ]mc I- S-
Rsnbjatqfdq* Noshl]k Bnmsqnk ne Nodm Pt]mstl Rxrsdlr9 Bn,
nodq]shud Deedbsr ne Cqhuhmf ]mc Chrrho]shnm* Ogxr- Qdu- Kdss-
0 6* 02/3/3 ’1/00(-

Z2[ E- Qdhsdq* @- R- R¸qdmrdm* O- Ynkkdq* ]mc B- @- Ltrbghj*
Chrrho]shud pt]mstl dqqnq bnqqdbshnm ]mc ]ookhb]shnm sn pt]m,
stl rdmrhmf vhsg sq]oodc hnmr* M]s- Bnlltm- 7* 0711
’1/06(-

Z3[ R- Snty]qc* @- Fqhll* Y- Kdfgs]r* R- N- Ltmcg]c]* O-
Qdhmgnkc* B- @wkhmd* L- Qd]fnq* J- Bgnt* I- Aktlnee* J- L-
Rkhv]* R- Rg]mj]q* K- Eqtmyhn* Q- I- Rbgndkjnoe* L- Lhqq]ghlh*
]mc L- G- Cdunqds* Bngdqdms Nrbhkk]shnmr Hmrhcd ] Pt]mstl
L]mhenkc Rs]ahkhydc ax Chrrho]shnm* Ogxr- Qdu- W 7* /10//4
’1/07(-

Z4[ L- I- G]qsl]mm* E- F- R- K- Aq]mcän* ]mc L- A- Okdmhn* Rsqnmfkx
hmsdq]bshmf onk]qhsnmr hm bntokdc ]qq]xr ne b]uhshdr* M]s- Ogxr- 1*
738 ’1//5(-

Z5[ L- Enrr,Edhf* I- S- Xntmf* U- U- @kadqs* @- U- Fnqrgjnu* ]mc
L- E- L]fgqdah* Rnku]akd E]lhkx ne Cqhudm,Chrrho]shud
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L]mx,Ancx Rxrsdlr* Ogxr- Qdu- Kdss- 008* 08/3/1
’1/06(-

Z6[ Q- L]* A- R]wadqf* B- Nvdmr* M- Kdtmf* X- Kt* I- Rhlnm*
]mc C- H- Rbgtrsdq* @ chrrho]shudkx rs]ahkhydc Lnss hmrtk]snq ne
ognsnmr* M]stqd ’Knmcnm( 455* 40 ’1/08(-

Z7[ M- L- Odq]b]* @- A]xchm* V- F]n* L- A]la]* ]mc I-
Jnmn* Tksq]rsqnmf khfgsfll]ssdq bntokhmf hm rdlhbnmctbsnqr* hm
Rdlhbnmctbsnpr Ymc RdlhldsYkr ’Dkrduhdq* Mdv Xnqj* 1/1/(*
Unk- 0/4* oo- 78fl040-

Z8[ O- Enqm,Cê]y* K- K]l]s]* D- Qhbn* I- Jnmn* ]mc D- Rnk]mn*
Tksq]rsqnmf bntokhmf qdfhldr ne khfgs,l]ssdq hmsdq]bshnm* Qdu-
Lnc- Ogxr- 80* /14//4 ’1/08(-

Z0/[ @- E- Jnbjtl* @- Lhq]mnvhby* R- Cd Khadq]sn* R- R]u]rs]*
]mc E- Mnqh* Tksq]rsqnmf bntokhmf adsvddm khfgs ]mc l]ssdq*
M]s- Qdu- Ogxr- 0* 08 ’1/08(-

Z00[ E- Pthi]mcqê]* T- M]dsgdq* R- J- øycdlhq* E- Mnqh* ]mc C- Ytdbn*
P ,rxlldsqhb bhqbths PDC* Ogxr- Qdu- @ 86* /42735 ’1/07(-

Z01[ X-,V- Kt* I-,E- Kht* Q- Kht* Q- Rt* ]mc W-,G- V]mf* Pt]m,
stl dwbdoshnm]k bg]ladq hmctbdc ax k]qfd mnmchonkd deedbs
ne ] pt]mstl cns bntokdc sn ] m]mn,ok]rlnmhb qdrnm]snq*
M]mnognsnmhbr 0 * 1320 ’1/10(-

Z02[ E- Lhmf]msh* @- Lhq]mnvhby* Q- V- Bgg]ik]mx* ]mc E- Mnqh*
Pt]mstl dwbdoshnm]k onhmsr ne mnm,Gdqlhsh]m G]lhksnmh]mr
]mc Khntuhkkh]mr9 Sgd deedbsr ne pt]mstl itlor* Ogxr- Qdu- @
0  * /51020 ’1/08(-

Z03[ I- Gtadq* O- Jhqsnm* R- Qnssdq* ]mc O- Q]ak* Dldqfdmbd ne OS,
rxlldsqx aqd]jhmf hm nodm pt]mstl rxrsdlr* RbhOnrs Ogxr- 8*
/41 ’1/1/(-

Z04[ H- H- @qjghonu* E- Lhmf]msh* @- Lhq]mnvhby* ]mc E- Mnqh*
Fdmdq]shmf ghfg,nqcdq pt]mstl dwbdoshnm]k onhmsr hm rxmsgdshb
chldmrhnmr* Ogxr- Qdu- @ 0 3* /011/4 ’1/10(-

Z05[ @- Otqj]x]rsg]* L- Jtkj]qmh* ]mc X- M- Infkdj]q* Dldqfdms P
rxlldsqx hm ] cntakd,pt]mstl,cns bhqbths PDC rdsto* Ogxr-
Qdu- Qdr- 1* /32/64 ’1/1/(-

Z06[ C- Whd* B- Wt* ]mc @- L- V]mf* O]q]ldsdq drshl]shnm ]mc
pt]mstl dms]mfkdldms hm OS rxlldsqhb]k b]uhsx l]fmnmhbr
rxrsdl* Qdrtksr Ogxr- 15* 0/332/ ’1/10(-

Z07[ V- C- Gdhrr* Sgd ogxrhbr ne dwbdoshnm]k onhmsr* I- Ogxr- @9
L]sg- Sgdnq- 34* 333/05 ’1/01(-

Z08[ L-,@- Lhqh ]mc @- @kü* Dwbdoshnm]k onhmsr hm noshbr ]mc ogn,
snmhbr* Rbhdmbd 252* d]]q66/8 ’1/08(-

Z1/[ Ṙ- J- øycdlhq* R- Qnssdq* E- Mnqh* ]mc K- X]mf* O]qhsxflshld
rxlldsqx ]mc dwbdoshnm]k onhmsr hm ognsnmhbr* M]s- L]sdq- 07*
672 ’1/08(-

Z10[ X- @rghc]* Y- Fnmf* ]mc L- Tdc]* Mnm,Gdqlhsh]m ogxrhbr* @cu-
Ogxr- 58* 138 ’1/1/(-

Z11[ @- @- @m]oo]q]* @- Sqdchbtbbh* F- Ah]rhnk* ]mc K- Rnqa]*
Dkdbsqhb]k bnmsqnk ne onk]qhsnm bntokhmf hm hmsdqrtaa]mc lhbqn,
b]uhshdr* @ook- Ogxr- Kdss- 76* /400/4 ’1//4(-

Z12[ F- Fömsdq* @- @- @m]oo]q]* I- Gddr* @- Rdkk* F- Ah]rhnk* K-
Rnqa]* R- Cd Khadq]sn* B- Bhtsh* @- Sqdchbtbbh* @- Kdhsdmrsnqedq*
]mc Q- Gtadq* Rta,bxbkd rvhsbg,nm ne tksq]rsqnmf khfgsfll]ssdq
hmsdq]bshnm* M]stqd ’Knmcnm( 347* 067 ’1//8(-

Z13[ V- F]n* W- Kh* L- A]la]* ]mc I- Jnmn* Bnmshmtntr sq]mrhshnm
adsvddm vd]j ]mc tksq]rsqnmf bntokhmf sgqntfg dwbdoshnm]k
onhmsr hm b]qanm m]mnstad lhbqnb]uhsx dwbhsnmflonk]qhsnmr* M]s-
Ognsnm- 01* 251 ’1/07(-

Z14[ B- E- Cnhqnm ]mc F- U- M]hj* Mnm,Gdqlhsh]m rdkdbshud sgdql]k
dlhssdqr trhmf lds]kflrdlhbnmctbsnq gxaqhc qdrnm]snqr* @cu-
L]sdq- 20* 08/3043 ’1/08(-

Z15[ C- Yg]mf* W-,P- Ktn* X-,O- V]mf* S-,E- Kh* ]mc I- P- Xnt* Na,
rdqu]shnm ne sgd dwbdoshnm]k onhms hm b]uhsx l]fmnm,onk]qhsnmr*
M]s- Bnlltm- 7* 0257 ’1/06(-

Z16[ W- Yg]mf* J- Chmf* W- Ygnt* I- Wt* ]mc C- Ihm* Dwodqhldms]k
Nardqu]shnm ne ]m Dwbdoshnm]k Rtqe]bd hm Rxmsgdshb Chldm,
rhnmr vhsg L]fmnm Onk]qhsnmr* Ogxr- Qdu- Kdss- 012* 1261/1
’1/08(-

Z17[ H- Anudmsdq* B- Cíqfihmfdq* S- Vnky* Q- L]bãcn* Q- Kdaqtm*
L- JkÖth* ]mc L- Vdhcdr* Bnmsqnk ne sgd bntokhmf rsqdmfsg
]mc khmdvhcsg ne ] b]uhsx l]fmnm,onk]qhsnm* Ogxr- Qdu- Qdr- 1*
/02043 ’1/1/(-

Z18[ X-,O- V]mf ]mc B-,L- Gt* Chrrho]shud bntokhmfr hm b]uhsx
l]fmnmhbr* I- @ook- Ogxr- 016* 02/8/0 ’1/1/(-

Z2/[ L- G]qcdq* A- L- X]n* X- R- Fth* ]mc B-,L- Gt* Bngdqdms
]mc chrrho]shud b]uhsx l]fmnmhbr* I- @ook- Ogxr- 018* 1/00/0
’1/10(-

Z20[ F- S- Mnd HH* H- J]s]x]l]* E- J]srts]mh* I- I- @kkqdc* I- @-
Gnqnvhsy* C- L- Rtkkhu]m* P- Yg]mf* E- Rdjhftbgh* F- K- Vnncr*
L- B- Gneel]mm* G- Mnihqh* I- S]jdc]* ]mc I- Jnmn* Rhmfkd,rgns
sdq]gdqsy shld,cnl]hm rodbsqnrbnox hm otkrdc ghfg l]fmdshb
zdkcr* Nos- Dwoqdrr 13* 2/217 ’1/05(-

Z21[ @- A]xchm* S- L]jhg]q]* M- L- Odq]b]* ]mc I- Jnmn* Shld,
cnl]hm sdq]gdqsy rodbsqnrbnox hm ghfg l]fmdshb zdkcr* Eqnms-
Nosndkdbsqnm- 03* 00/ ’1/10(-

Z22[ E- S]x* @- A]xchm* E- J]srts]mh* ]mc I- Jnmn* L]fmdsn,noshb]k
rodbsqnrbnox vhsg Q@LAN9 @ s]akd,sno 2/ S l]fmds* I- Ogxr-
Rnb- Iom- 80* 0/0//5 ’1/11(-

Z23[ F- Gdqql]mm* Qdrnm]mbd ]mc ghfg eqdptdmbx rtrbdoshahkhsx hm
b]msdc ]mshedqqnl]fmdshb rtars]mbdr* I- Ogxr- Bgdl- Rnkhcr 13*
486 ’0852(-

Z24[ S- L]jhg]q]* J- G]x]rghc]* F- S- Mnd HH* W- Kh* M- L]qptdy
Odq]b]* W- L]* Y- Ihm* V- Qdm* F- L]* H- J]s]x]l]* I- S]jdc]*
G- Mnihqh* C- Stqbghmnuhbg* R- B]n* L- A]la]* ]mc I- Jnmn* Tk,
sq]rsqnmf l]fmnmfll]fmnm bntokhmf cnlhm]sdc ax ]mshqdrnm]ms
hmsdq]bshnmr* M]s- Bnlltm- 01* 2004 ’1/10(-

Z25[ Rdd Rtookdldms]k L]sdqh]k ]s gsso9..khmj-]or-nqf.rtookdldms]k.
0/-00/2.OgxrQduQdrd]qbg-4-K/01/28 enq cds]hkr nm sgd lhbqn,
rbnohb sgdnqx enq atkj l]fmnm onk]qhsnmr-

Z26[ J- Fqhrgtmhm* S- Gthrl]m* F- Kh* D- Lhrghm]* S- Q]rhmf* @- U-
Jhldk* J- Yg]mf* Y- Ihm* R- B]n* V- Qdm* F-,G- L]* ]mc
Q- U- Lhjg]xknurjhx* Sdq]gdqsy l]fmnm,onk]qhsnmr hm SlEdN2*
@BR Ognsnm- 4* 0264 ’1/07(-

Z27[ K- X- Rgh* C- Vt* Y- W- V]mf* S- Khm* B- L- Gt* ]mc M- K- V]mf*
Qdud]khmf rsqnmf l]fmnm,ognsnm bntokhmf hm ] onk]q ]mshedq,
qnl]fmds Ed1Ln2N7 ax shld cnl]hm sdq]gdqsy rodbsqnrbnox*
]qWhu91//3-/4712-

Z28[ W- Kh* L- A]la]* M- Xt]m* P- Yg]mf* X- Yg]n* L- Wh]mf* J-
Wt* Y- Ihm* V- Qdm* F- L]* R- B]n* C- Stqbghmnuhbg* ]mc I-
Jnmn* Nardqu]shnm ne Chbjd bnnodq]shuhsx hm l]fmdshb hmsdq]b,
shnmr* Rbhdmbd 250* 683 ’1/07(-

Z3/[ P- Yg]mf* L- Knt* W- Kh* I- K- Qdmn* V- O]m* I- C- V]srnm* L- I-
L]meq]* ]mc I- Jnmn* Bnkkdbshud mnm,odqstqa]shud bntokhmf ne
1C dkdbsqnmr vhsg ghfg,pt]khsx,e]bsnq sdq]gdqsy b]uhsx ognsnmr*
M]s- Ogxr- 01* 0//4 ’1/05(-

Z30[ G- Gtdak* B- V- Ynkkhsrbg* I- Knsyd* E- Gnbjd* L- Fqdhedmrsdhm*
@- L]qw* Q- Fqnrr* ]mc R- S- A- Fndmmdmvdhm* Ghfg Bnnodq],
shuhsx hm Bntokdc Lhbqnv]ud Qdrnm]snq Edqqhl]fmdshb Hmrtk]snq
Gxaqhcr* Ogxr- Qdu- Kdss- 000* 016//2 ’1/02(-

Z31[ G- X- Xt]m ]mc W- Q- V]mf* L]fmnm,ognsnm bntokhmf hm ]msh,
edqqnl]fmdsr* @ook- Ogxr- Kdss- 00 * /713/2 ’1/06(-

K/01/28,4



@MCQDX A@XCHM ds Yk- OGXRHB@K QDUHDV QDRD@QBG 4* K/01/28 ’1/12(

Z32[ Q- G- Chbjd* Bngdqdmbd hm Ronms]mdntr Q]ch]shnm Oqnbdrrdr*
Ogxr- Qdu- 82* 88 ’0843(-

Z33[ Q- X]gh]nth* Y- @- Bg]rd* B- Jx]v* E- S]x* @- A]xchm* F- S- Mnd
HH* I- Jnmn* I- Rdn* @- @fq]v]k* L- A]la]* ]mc S- @- Rd]qkdr*

Chbjd,bnnodq]shuhsx,]rrhrsdc tksq]rsqnmf bntokhmf dmg]mbdldms
hm sdq]gdqsy lds]rtqe]bdr* M]mn Kdssdqr 13* 8677 ’1/11(-

Z34[ L- A]la] ]mc G- Hrghg]q]* Bqnrrnudq ne dwbhsnm,ognsnm bnt,
okdc lncdr hm ] zmhsd rxrsdl* Ogxr- Qdu- A 7 * 014208 ’1//8(-

K/01/28,5


