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:ARSP:BS9 Cdmrhsx etmbshnm]k sgdnqx b]kbtk]shnmr %� A86W,C(
]qd qdonqsdc enq sgd qd]bshnmr ne ldsgnwx+ sdps,atsnwx+ sqhbgknq,
ndsgnwx+ ]mc sqh� tnqndsgnwx q]chb]kr vhsg ] rdqhdr ne 15 B � G
anmcr hm chfldqdms dmuhqnmldmsr bg]q]bsdqhrshb ne ] u]qhdsx ne
gxcqnb]qanmr ]mc rtarshstsdc cdqhu]shudr- Sgd u]qh]shnmr hm
]bshu]shnm a]qqhdqr ]qd ]m]kxydc vhsg lnchffdc Du]mr� Onk]mxh
sqd]sldmsr sn ]bbntms enq onk]qhsx ]mc tmr]stq]shnm dfldbsr- Sgd
sqd]sldmsr ax Qnadqsr ]mc Rsddk ]mc ax L]xdq g]ud hmrohqdc sgd
cdudknoldms ne ] rhlokd sqd]sldms hmunkuhmf sgd sgdqlncxm]lhbr
ne qd]bshnmr+ sgd chfldqdmbd adsvddm sgd qd]bs]ms q]chb]k ]mc
oqnctbs q]chb]k dkdbsqnmdf]shuhshdr+ ]mc sgd ]ardmbd nq oqdrdmbd ne
ω,tmr]stq]shnm- Sgd sgqdd,o]q]ldsdq dpt]shnm % � G � ;
/-41 � Gqwm%0 � c( � /-24 � α@A1 ) 0/-/+ vgdqd c ; /-33 vgdm sgdqd hr ω,tmr]stq]shnm sn sgd qd]bshmf B� G anmc(+ bnqqdk]sdr vdkk
vhsg pt]mstl ldbg]mhb]kkx bnlotsdc a]qqhdqr ]mc rgnvr sgd pt]mshs]shud hlonqs]mbd ne sgd sgdqlncxm]lhbr ne qd]bshnmr %chbs]sdc
ax sgd qd]bs]ms ]mc sgd oqnctbs anmc chrrnbh]shnm dmdqfhdr( ]mc onk]q dfldbsr-

0� HMSPNCTBSHNM

Sgd qd]bshuhshdr ]mc rdkdbshuhshdr ne q]chb]kr hm gxcqnfdm
]arsq]bshnm qd]bshnmr cdsdqlhmd sgd tshkhsx ne q]chb]k,hmctbdc
B � G etmbshnm]khy]shnm qd]bshnmr-0 � 3 Tmcdqrs]mchmf sgd
qd]bshnm ldbg]mhrlr+ qd]bshuhshdr+ ]mc rdkdbshuhshdr g]r addm
]m hlonqs]ms fn]k ne ogxrhb]k nqf]mhb ]mc sgdnqdshb]k
bgdlhrsqx+4 ]mc adhmf ]akd sn oqdchbs sgdrd ax dlohqhb]k
dpt]shnmr nq sgdnqdshb]k b]kbtk]shnmr rgntkc ]rrhrs sgd cdrhfm
]mc ]ookhb]shnm ne B � G etmbshnm]khy]shnm qd]bshnmr-5 � 0/

@ksgntfg cdmrhsx etmbshnm]k sgdnqx hr mnv b]o]akd ne ]bbtq]sd
oqdchbshnmr ne qd]bshnm q]sdr+ sgdqd hr rshkk ] rsqnmf hmsdqdrs hm
pt]mshs]shud tmcdqrs]mchmf ne e]bsnqr sg]s bnmsqnk sgdrd q]sdr-
L]mx rstchdr rgnv sg]s sgd qd]bshuhshdr ]mc rdkdbshuhshdr ne

B� G ]bshu]shnm b]m ad ]citrsdc trhmf sgd u]qhntr mnmlds]k
gxcqnfdm ]snl sq]mredq %G@S( q]chb]kr ]mc b]s]kxrsr-00� 05 Enq
dw]lokd+ Ytn ds ]k- rgnvdc sg]s f]rdntr ]kj]mdr bntkc qd]bs hm
sgd oqdrdmbd ne uhrhakd khfgs+ bdqhtl r]ksr+ ]mc ]kbngnk b]s]kxrsr
tmcdq lhkc dwodqhldms]k bnmchshnmr- Sgdx oqnonrdc sg]s
]kjnwx q]chb]kr+ Q� BG1N

� + ]qd sgd ]bshud G@S ]fdmsr-06� 08

Ytn� r vnqj rgnvdc sg]s sgd onk]qhsx ne sgd ]kbngnk b]s]kxrsr
hm � tdmbdr sgd qd]bshuhshdr ]mc rdkdbshuhshdr vhsg u]qhntr
gxcqnb]qanmr %S]akd 0(- Sgd qd]bshuhsx ]mc rdkdbshuhsx ]qd
ansg hm� tdmbdc ax sgd rsqtbstqd ne sgd ]kbngnk b]s]kxrs+ vhsg
sgd qdfhnrdkdbshuhsx hmbqd]rhmf eqnl BBk2BG1NG sn BG2NG+
]r sgd qd]bshuhsx cdbqd]rdr-06 Rhlhk]q ogdmnldm] vdqd nardqudc
ax L]bLhkk]m ds ]k-+1/ vgn ]bghdudc rdkdbshud ro2 B� G

]kjxk]shnm uh] onk]qhsx,l]sbgdc G@S sn sgd pthmtbkhchmd
q]chb]k b]shnm+ vgdqd sgd onk]qhsx ne sgd rtarsq]sd ]mc sgd
b]s]kxrs v]r rgnvm sn hlo]bs ansg sgd G@S qd]bshuhsx ]mc
rdkdbshuhsx-

Pdbdhudc9 I]mt]qx 00+ 1/11
Itakhrgdc9 @oqhk 4+ 1/11

SWakd 0- IgnsnbWsWkxshb F:S� AWrdc :lhmWshnm ne :kiWmdr
BWsWkxydc ax Bdphtl Bgknphcd Wmc :kbngnkr�

]kj]md dmsqx
bdqhtl
b]s]kxrsa ]kbngnk b]s]kxrsb

shld
%g(

xhdkc
%� ( 0·.1·

oqno]md 0 BdBk2 BBk2BG1NG 8 6/ 090
1 BdBk2 BE2BG1NG 01 50 090
2 BdBk2 BG2NG 08 28 092-8

ats]md 3 BdBk2 BBk2BG1NG 5 65 090-6
4 BdBk2 %BG2(1BGNG 07 3/ 093
5 BdBk2 BG2NG 07 61 097

WC]s] eqnl qde 06- aBdBk2 kn]chmf /-4 lnk � - b@kbngnk b]s]kxrs
kn]chmf 1/ lnk � -
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L]mx dlohqhb]k ldsgncr enq drshl]shmf sgd ]bshu]shnm dmdqfx
g]ud addm cdudknodc- Nmd ne sgd lnrs udmdq]akd hr sgd Adkk�
Du]mr� Onk]mxh %ADO( bnqqdk]shnm+ ]krn qdedqqdc sn lnqd rhlokx
]r sgd Du]mr � Onk]mxh qdk]shnmrgho nq rnldshldr sgd
Aqzmrsdc� Du]mr� Onk]mxh qdk]shnmrgho-5+10+11 Sghr qdk]shnmrgho
hmchb]sdr sg]s ]r ] qd]bshnm adbnldr lnqd dwnsgdqlhb+ hs
adbnldr e]rsdq- Sgd cdbqd]rd hm rdkdbshuhsx ]bbnlo]mxhmf ]m
hmbqd]rd hm sgd qd]bshnm q]sd hr dwoqdrrdc sgqntfg qdk]sdc
bnmbdosr rtbg ]r sgd G]llnmc Onrstk]sd-12 Hm 0871+ Sdccdq
oqnonrdc Du]mr � Onk]mxh qdk]shnmrghor enq G@S qd]bshnmr+
rgnvhmf ] bnqqdk]shnm adsvddm sgd q]sd ]mc sgd qd]bshnm
dmdqfx-7 K]sdq+ L]xdq oqnudc sg]s sghr bnqqdk]shnm hr pthsd
fdmdq]k-13 Hm sgd o]rs edv cdb]cdr+ ADO,sxod qdk]shnmrghor g]ud
adbnld ] vhcdkx trdc ldsgnc enq du]kt]shmf sgd ]bshu]shnm
dmdqfx ne mtldqntr qd]bshnmr- Rtbg ]m ]ooqn]bg g]r
bnmsqhatsdc sn sgd drs]akhrgldms ne q]sd,cdsdqlhmhmf rsdor hm
qd]bshnm ldbg]mhrlr-14� 2/

Hm 0845+ L]qbtr oqnonrdc vg]s hr mnv jmnvm ]r sgd L]qbtr
sgdnqx6 sn dwok]hm sgd q]sdr ne dkdbsqnm sq]mredq qd]bshnmr- Sgd
L]qbtr sgdnqx hr vhcdkx trdc sn oqdchbs sgd qd]bshnm a]qqhdqr
eqnl sgd qd]bshnm cqhuhmf enqbdr ]mc hmsqhmrhb a]qqhdqr- L]xdq
]ookhdc sgd L]qbtr bqnrr qdk]shnmrgho %LBQ( sn ] vhcd q]mfd
ne G@S qd]bshnmr ]mc entmc sg]s hs gnkcr udqx vdkk vhsg nmkx ]
edv ntskhdqr-20 Rg]hj ds ]k- g]ud dwoknqdc G@S qd]b,
shnmr+8+0/+21 � 25 ]mc sgdx oqnonrdc rdudq]k ]ooqnwhl]sd
dpt]shnmr a]rdc nm sgd u]kdmbd anmc %UA( lncdk %’UA rs]sd
bnqqdk]shnm ch]fq]lr“ ]mc ’UA bnmffftq]shnm lhwhmf ch],
fq]lr“( sn oqdchbs ]mc dwok]hm sgd qd]bshuhshdr ]mc rdkdbshuhshdr-
Trhmf sgd oqnlnshnm dmdqfx f]o F+ sgd qdrnm]mbd dmdqfx ne
sgd sq]mrhshnm rs]sd %SR( A+ ]mc sgd qd]bshnm dmdqfx � Dqwm+
sgdrd dpt]shnmr fhud fnnc bnqqdk]shnmr vhsg ghfg,kdudk
bnlots]shnm]k c]s] ]mc dwodqhldms]k c]s] enq l]mx qd]bshnmr
]mc b]m ad ]ookhdc sn chfldqdms qd]bshnm sxodr+ mns nmkx G,
]arsq]bshnmr- Sgd UA lncdk bqd]sdr ] m]stq]k aqhcfd sn sgd
L]qbtr dpt]shnm-22+24

Hm ]cchshnm sn sgd sgdqlncxm]lhb dfldbsr+ ] mtladq ne
rstchdr rgnvdc sg]s onk]q dfldbsr b]m ok]x ]m hlonqs]ms qnkd hm
G@S oqnbdrrdr-26� 32 Hm sgd qd]bshnmr ne mdtsq]k eqdd q]chb]kr+
sgd sdql onk]q dfldbs hr trdc sn cdrbqhad sgd hm� tdmbd nm sgd
]bshu]shnm dmdqfx ne ]mx bg]qfd sq]mredq vghbg l]x nbbtq nm
fnhmf eqnl sgd qd]bs]ms%r( sn sgd sq]mrhshnm rs]sd-33 Sghr g]r
addm hmsdqoqdsdc ax ansg UA ]mc lnkdbtk]q nqahs]k %LN(
sgdnqhdr- Hm UA sgdnqx+ ]m ]bshu]shnm dmdqfx hr knvdqdc ax sgd

bnmsqhatshnm ne ] yvhssdqhnmhb UA rsqtbstqd+34 vghkd hm LN
sgdnqx+ sgd mnm,anmchmf LN ne sgd sq]mrhshnm rs]sd hr rs]ahkhydc
vgdm nmd sdqlhmtr hr lnqd dkdbsqnmdf]shud sg]m sgd nsgdq-33+35

Hm 0883+ Qnadqsr ]mc Rsddk hmchb]sdc sg]s ]knmf vhsg sgd nudq]kk
dmsg]kox bg]mfd � Gqwm+ onk]q dfldbsr+ rsdqhb ]mc rsdqdn,
dkdbsqnmhb dfldbsr+ ]r vdkk ]r sgd cdfqdd ne tmr]stq]shnm rgntkc
]krn ad s]jdm hmsn bnmrhcdq]shnm vgdm chrbtrrhmf sgd qd]bshuhsx-
Sgdx oqnonrdc ] lnchffdc enql ne sgd Du]mr � Onk]mxh
dpt]shnm %sg]s vd b]kk gdqd sgd ’Qnadqsr qdk]shnmrgho“( sn
bnqqdk]sd ]mc oqdchbs sgd ]bshu]shnm dmdqfhdr enq G@S
qd]bshnmr-36 Hm oqduhntr vnqj+ vd ]mc nsgdqr nardqudc ahlnc]k
ADOr adsvddm ]bshu]shnm a]qqhdqr ]mc anmc chrrnbh]shnm
dmdqfhdr %qdk]sdc sn sgd qd]bshnm dmdqfx ne ] gxcqnfdm
]arsq]bshnm( cdodmchmf nm vgdsgdq sgd q]chb]k fdmdq]sdc hr
]ci]bdms nmkx sn r]stq]sdc b]qanmr %’r]stq]sdc“( nq hr rs]ahkhydc
ax qdrnm]mbd ctd sn ]ci]bdms χ anmcr %’tmr]stq]sdc“(-28+37

Sgdqd g]ud addm qd]bshuhsx ]mc rdkdbshuhsx rstchdr ne qdk]sdc
nwhc]msr+5+8+02+3/ rtbg ]r chnwhq]mdr38+4/ ]mc lds]k nwn rodbhdr
rtbg ]r sgd hqnm, ]mc l]mf]mdrd,nwn qd]fdmsr onotk]qhydc ax
Vghsd ]mc Bnrs]r40+41 ]mc Ct Anhr � r qtsgdmhtl,nwn
b]s]kxrsr-42 A]q]m ds ]k- g]ud dwoknqdc ] u]qhdsx ne nwhc]msr
enq rdkdbshud rxmsgdrdr-43� 45 Vd g]ud mnv dwoknqdc qd]bshuhsx
qdk]shnmrghor enq u]qhntr sxodr ne B� G anmcr hm gxcqnb]qanmr
]mc gdsdqnrtarshstsdc bnlontmcr hm G@S sn ]kjnwx q]chb]kr
vhsg chfldqhmf onk]qhshdr %Q� G ) Q•N � � Q � ) Q•NG(- Entq
q]chb]kr vdqd hmudrshf]sdc9 ldsgnwx %BG2N

� (+ sdps,atsnwx
%sAtN � (+ ]mc sgd lnqd dkdbsqnmdf]shud sqhbgknqndsgnwx
%BBk2BG1N

� ( ]mc sqh� tnqndsgnwx %BE2BG1N
� (- Vd g]ud

dwoknqdc sgd hm � tdmbd ne sgdqlncxm]lhb+ onk]qhsx+ ]mc
tmr]stq]shnm dfldbsr nm sgd qd]bshuhsx ]mc rdkdbshuhsx- Ntq fn]k
hr sn f]hm tmcdqrs]mchmf ]mc sn cdudkno ] rhlokd lncdk sn
hmsdqoqds ]mc oqdchbs rdkdbshuhshdr hm sdqlr ne sgd qd]bshuhshdr
%sgdqlncxm]lhbr( ]mc q]chb]k ]mc rtarsq]sd rsqtbstqdr
%dkdbsqnmdf]shuhsx chfldqdmbdr ]mc tmr]stq]shnm(-

1� BNLOTS:SHNM:K LDSGNCR
Sgd fdnldsqhdr ne lhmhl] ]mc sq]mrhshnm rs]sdr vdqd noshlhydc trhmf
tmqdrsqhbsdc � A86W,C vhsg sgd 5,20F %c(46+47 a]rhr rds- Sgd jdxvnqc
’rs]akd ; nos“ v]r rds sn ft]q]msdd sgd rs]ahkhsx ne sgd v]udetmbshnm-
Eqdptdmbx ]m]kxrdr vdqd odqenqldc sn udqhex sg]s sgdrd rsqtbstqdr
bnqqdronmc sn dmdqfx lhmhl] nq r]cckd onhmsr %sq]mrhshnm rs]sdr(-
Rhmfkd,onhms dmdqfhdr vhsg ] lnqd dwsdmrhud a]rhr rds vdqd b]qqhdc nts
vhsg T � A86W,C.5,200))F %c+ o( nm sgd noshlhydc fdnldsqhdr- Sgd
rnkudms dfldbsr ne BG2BM nm sgd qd]bshnm vdqd s]jdm hmsn ]bbntms ax

Dhftpd 0- Dmdqfx ch]fq]l ne G@S eqnl sgd oqhl]qx B%ro2(,G anmc ne %]( 1 hm S]akd 1 ]mc %a( 02 hm S]akd 1 sn ]kjnwx q]chb]kr hm ]bdsnmhsqhkd
trhmf T� A86W,C.5,200))F%c+ o(..T� A86W,C.5,20F%c(.RLC%LdBM(- @kk sgd dmdqfx sdqlr ]qd fhudm hm jb]k.lnk-
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trhmf sgd rnku]shnm lncdk a]rdc nm cdmrhsx %RLC lncdk(-48 @kk
b]kbtk]shnmr vdqd b]qqhdc nts vhsg F]trrh]m 05-5/ Sgd dfldbshudmdrr ne
T� A86W,C enq fdnldsqhdr ]mc dmdqfhdr g]r addm cdlnmrsq]sdc ax
l]mx rstchdr-50+51

2� PDRTKSR :MC CHRBTRRHNM

Ehftqd 0]+a rgnvr sgd dmsg]kox ch]fq]lr enq qd]bshnmr ne
rtarsq]sdr 1 %0· B � G ne 2,ldsgxkodms]md( ]mc 02 %ω B � G ne
oqnodmd( hm S]akd 1+ vhsg sgd entq ]kjnwx q]chb]kr %BG2N

� + s,
AtN� + BBk2BG1N

� + ]mc BE2BG1N
� (- Sgdx ]qd rdkdbsdc ]r sgd

qdoqdrdms]shud ’r]stq]sdc“ ]mc ’tmr]stq]sdc“ B � Gr+ qdrodb,
shudkx- Enq ansg 1 ]mc 02+ G@S sn BG2N

� rgnvr sgd knvdrs
qd]bshuhsx bnqqdronmchmf sn sgd knvdrs qd]bshnm dmsg]kox- Sghr

hr bnmrhrsdms vhsg sgd ADO qdk]shnmrgho� sg]s hr+ sgd lnqd
dwndqfhb sgd qd]bshnm+ sgd knvdq sgd ]bshu]shnm a]qqhdq-
Gnvdudq+ enq sgd nsgdq sgqdd q]chb]kr+ sgd ADO qdk]shnmrgho
chc mns gnkc ]mxlnqd9 sgd bg]mfdr hm qd]bshuhsx ]qd ]rrnbh]sdc
vhsg udqx rhlhk]q qd]bshnm dmsg]kohdr- Sgd chfldqdmbdr hm sgd
qd]bshnm dmsg]kox adsvddm 1 ]mc 02 ]qd fqd]sdq sg]m 02 jb]k.
lnk+ vghkd sgd chfldqdmbdr hm sgd ]bshu]shnm dmsg]kox ]qd vhsghm
2-4 jb]k.lnk enq ]kk entq q]chb]kr- Sghr rgnvr sgd hlonqs]ms
bnmsqhatshnm ne tmr]stq]shnm- Enq 2,ldsgxkodms]md+ vghbg v]r
s]jdm ]r sgd qdoqdrdms]shud ne oqhl]qx+ rdbnmc]qx+ ]mc sdqsh]qx
’r]stq]sdc B � Gr“+ sgd ]bshu]shnm dmdqfx cdbqd]rdr vhsg sgd
hmbqd]rd ne dwnsgdqlhbhsx ]r dwodbsdc eqnl sgd ADO qdk]shnm,
rgho nq rhlokd bnmrhcdq]shnmr ne anmc chrrnbh]shnm dmdqfhdr.

SWakd 1- B� F Anmcr enp F:S sn :kinvx PWchbWkr Rstchdc hm Sghr Tnpi�

WSgd G ]arsq]bsdc hr rgnvm hm d]bg o]mdk-

Dhftpd 1- � G � enq G@S eqnl sgd B � G anmcr ne sgd rtarsq]sdr rgnvm hm S]akd 1 sn sgd entq ]kjnwxk q]chb]kr9 BG2N
� %aktd(+ sAtN � %nq]mfd(+

BBk2BG1N
� %qdc(+ ]mc BE2BG1N

� %fqddm(- B]kbtk]shnmr ]qd a]rdc nm T � A86W,C.5,200))F%c+ o(..T � A86W,C.5,20F%c( vhsg sgd RLC
lncdk hm BG2BM- Dmdqfhdr ]qd fhudm hm jb]k.lnk-

IntpmWk ne sgd :ldphbWm BgdlhbWk Rnbhdsx otar� Wbr� npf.I:BR :pshbjd

gssor9..cnh,npe.0/,0/10.iSbr,1b//268
C� .h� Aech� JmS� 1/11� 033� 46/1� 4601

57/3



dmsg]kohdr %ACDr( %S]akdr R0� R3(- Sgd qdrtksr bnmffql sg]s
tmr]stq]shnm ]mc onk]q dfldbsr ]qd hlonqs]ms e]bsnqr enq sgd
qd]bshuhshdr hm G@S oqnbdrrdr-
Hm nqcdq sn dwoknqd sgd qd]bshuhsx oqdchbshnm lncdk enq G@S

sn ]kjnwx q]chb]kr+ vd rstchdc G@S trhmf sgd entq ]kjnwx
q]chb]kr eqnl ]kk ne sgd ro2 B � Gr hmchb]sdc hm S]akd 1- Ansg
’r]stq]sdc“ B � Gr %0� 01 hm S]akd 1( ]mc ’tmr]stq]sdc“ B� Gr
%02� 15 hm S]akd 1+ bnms]hmhmf B � Gr ω sn � BB � + � BN+
� BM+ nq admydmd+ rn sg]s cdknb]khydc q]chb]kr ]qd fdmdq]sdc(
g]ud addm rstchdc- BG2N

� + sAtN � + BBk2BG1N
� + ]mc

BE2BG1N
� ]qd sgd G@S ]fdmsr- S]akdr R0� R3 oqdrdms sgd

]bshu]shnm dmdqfx % � D � (+ ]bshu]shnm dmsg]kox % � G � (+ ]bshu]shnm
eqdd dmdqfx % � F � (+ qd]bshnm dmsg]kox % � Gqwm(+ qd]bshnm eqdd
dmdqfx %� Fqwm(+ ]mc B � G ACD %dmsg]kox( enq G@S oqnlnsdc
ax BG2N

� + sAtN � + BBk2BG1N
� + ]mc BE2BG1N

� + qdrodbshudkx-
Vghkd B � G ACDr q]mfd eqnl 68-/ sn 0/3-3 jb]k.lnk+ � G �

u]ktdr q]mfd eqnl 0-/ sn 0/-1 jb]k.lnk enq BG2N
� + /-3 sn 7-6

jb]k.lnk enq sAtN � + � 2-/ sn 7-8 jb]k.lnk enq BBk2BG1N
� + ]mc

� 1-5 sn 8-0 jb]k.lnk enq BE2BG1N
� - Nudq]kk+ sgd qd]bshuhshdr

enq G@S sn BBk2BG1N
� ]mc BE2BG1N

� ]qd rhlhk]q ]mc ghfgdq
sg]m sgnrd enq sAtN� - BG2N

� hr sgd kd]rs qd]bshud q]chb]k
%Ehftqd 1(- Sgd rsqtbstqd� qd]bshuhsx qdk]shnmrghor enq d]bg G,
]arsq]bsnq ]mc gnv qd]bshuhsx hr hm� tdmbdc ax onk]q dfldbsr ]mc
tmr]stq]shnm vhkk ad chrbtrrdc-
Sn sdrs sgd ]bbtq]bx ne ntq bnlots]shnm]k qdrtksr+ rhmfkd,

onhms dmdqfhdr vdqd du]kt]sdc ax tmqdrsqhbsdc CKOMN,
BBRC%S(.bb,oUSY b]kbtk]shnmr a]rdc nm sgd noshlhydc
rsqtbstqdr vhsg T � A86W,C.5,20F %c( trhmf sgd NQB@
4-0-/ oqnfq]l-52 � 54 Ehftqd 2 rgnvr sgd okns ne � G �

%CKOMN,BBRC%S(( udqrtr � G� %T � A86W,C( a]rdc nm
sgd noshlhydc rsqtbstqdr vhsg T� A86W,C.5,20F %c( enq G@S
eqnl sgd B� G anmcr ne sgd rtarsq]sdr rgnvm hm S]akd 1 sn sgd
entq ]kjnwxk q]chb]kr+ ]mc S]akd R4 khrsr sgd � G� %CKOMN,
BBRC%S((- Sgd bnqqdk]shnm hr fnnc+ hmchb]sdc ax P1 ; /-86-
@cchshnm]kkx+ vd odqenqldc b]kbtk]shnmr enq rdudm G@S
qd]bshnmr ne GN� + BG2N

� + ]mc sAtN� enq vghbg dwodqhldms]k
c]s] ]qd ]u]hk]akd hm Qnadqsr ]mc Rsddk� r vnqj36 %rdd S]akd R5(-
T � A86W,C.5,200))F%c+ o(..T � A86W,C.5,20F%c(+
TL/51W.5,200))F%c+ o(..TL/51W.5,20F%c(+55 ]mc
TCKOMN,BBRC%S(.bb,oUSY..T� A86W,C.5,20F%c( vdqd
sdrsdc- Sgd b]kbtk]shnmr ]qd khrsdc hm S]akd R5 ]knmf vhsg
� D � %dwo(- P1 enq � D � %T � A86W,C( udqrtr � D � %dwo(+
� D � %T � A86W ,C( u d q r t r � D � %TL/51W( + ] m c
� D � %T � A86W,C( udqrtr � D � %TCKOMN,BBRRC%S(( ]qd

/-83+ /-88+ ]mc /-85+ qdrodbshudkx %rdd Ehftqd R0(- @kk sgdrd
qdrtksr hmchb]sdc sg]s T � A86W,C hr ] qdkh]akd ldsgnc sn rstcx
sgd G@S qd]bshnmr- Ntq rtardptdms chrbtrrhnmr ]qd a]rdc nm
sgd b]kbtk]shnmr ax T � A86W,C- Sgdqd ]qd nsgdq bnlonrhsd
ldsgncr rtbg ]r %QN(BAR,PA2+28+56 Q]cnl � r F2%LO1(,
Q@C+57 ]mc F3%LO1(,5W58 sg]s g]ud ]krn addm rgnvm sn ad
qdkh]akd enq q]chb]k qd]bshnmr-

2� 0� ADO BnppdkWshnm� Sgd ADO bnqqdk]shnm qdk]sdr sgd
]bshu]shnm dmdqfx sn sgd qd]bshnm dmsg]kox+ dp 0

G Gqti  − + Δ−  =
%0(

vgdqd � G� hr sgd ]bshu]shnm dmsg]kox ne sgd qd]bshnm+ � Gqwm hr
sgd qd]bshnm dmsg]kox+ ]mc π ]mc γ ]qd o]q]ldsdqr sg]s ]qd
nas]hmdc eqnl sgd khmd]q qdfqdrrhnm ]m]kxrhr ne sgd c]s]-
Ehftqd 3 rgnvr ] okns ne � G � udqrtr � Gqwm enq sgd qd]bshnmr

ne ro2 B � Gr vhsg ]kk entq ]kjnwx q]chb]kr rstchdc gdqd-

@ksgntfg sgd bnqqdk]shnm hr qntfg+ sgd ’r]stq]sdc“ ]mc
’tmr]stq]sdc“ B � Gr chrok]x chfldqdms adg]uhnqr ]r hm ntq
oqduhntr rstcx ne chnwhq]md qd]bshnmr37 ]mc hm ] qdbdms rstcx
eqnl nmd ne tr ne qd]bshnmr hmunkuhmf sgd btlxknwxk q]chb]k-28

Sgd khmd]q qdk]shnmrgho enq sgd ’r]stq]sdc fqnto“ hr qd]rnm]akx
fnnc %P1 ; /-74(+ vghkd hs hr P1 ; /-65 enq sgd ’tmr]stq]sdc
fqnto“- Sgd ’hmsqhmrhb a]qqhdq“ hm L]qbtr k]mft]fd+ vgdqd
� Gqwm ; /+ hr 6-2 jb]k.lnk enq sgd r]stq]sdc ]mc 00-/ jb]k.lnk
enq sgd tmr]stq]sdc bnlontmcr+ vghkd sgd ’r]stq]sdc“ B� G hr
lnqd rdmrhshud sn sgd � Gqwm- Sgdrd sqdmcr ]qd chrbtrrdc enq
btlxknwx hm sgd qdbdms o]odq-28

S]jhmf sgd onk]qhsx ne sgd ]kjnwx q]chb]kr hmsn ]bbntms+ vd
sgdm hmrodbsdc ADO oknsr enq sgqdd b]sdfnqhdr ne G,]arsq]bshmf
]kjnwx q]chb]kr9 %0( sAtN � + %1( BG2N

� + ]mc %2( BBk2BG1N
�

]mc BE2BG1N
� s]jdm snfdsgdq ]r q]chb]kr chrok]xhmf hmbqd]rdc

dkdbsqnmdf]shuhsx- Sgdrd sgqdd bnqqdk]shnmr ]qd rgnvm hm Ehftqd
4- @kk ]qd hloqnudc ]r bnlo]qdc sn sgd bnqqdk]shnm enq ]kk entq
q]chb]kr %Ehftqd 3(- Sghr hr bnmrhrsdms vhsg sgd hcd] sg]s ]m
hmsqhmrhb oqnodqsx ne d]bg q]chb]k hr hlonqs]ms+ ]mc vd s]jd sghr
sn ad sgd q]chb]k dkdbsqnmdf]shuhsx- Enq ]kk q]chb]kr+ sgd
rdmrhshuhsx ne sgd ]bshu]shnm a]qqhdq sn sgd qd]bshnm dwnsgdqlhb,
hsx hr k]qfdq enq sgd r]stq]sdc %/-6 � /-8( sg]m enq sgd
tmr]stq]sdc B � G anmcr %/-3 � /-5(+ bnmrhrsdms vhsg Adqm]rbn,
mh � r oqhmbhokd ne mnm,odqedbs rxmbgqnmhy]shnm %MOR(-6/� 61

Dhftpd 2- Okns ne � G � b]kbtk]sdc ax tmqdrsqhbsdc CKOMN,BBRC%S(.
bb,oUSY ur � G � b]kbtk]sdc trhmf T � A86W,C.5,200))F %c+ o(
a]rdc nm sgd noshlhydc rsqtbstqdr vhsg T � A86W,C.5,20F %c( enq
G@S eqnl sgd B� G anmcr ne sgd rtarsq]sdr rgnvm hm S]akd 1 sn sgd
entq ]kjnwxk q]chb]kr- Dmdqfhdr ]qd fhudm hm jb]k.lnk-

Dhftpd 3- Okns ne � G � ur � Gqwm enq G@S eqnl sgd B � G anmcr ne sgd
rtarsq]sdr rgnvm hm S]akd 1 sn sgd entq ]kjnwxk q]chb]kr- B]kbtk]shnmr
]qd a]rdc nm T� A86W,C.5,200))F%c+ o(..T� A86W,C.5,20F%c(
vhsg sgd RLC lncdk hm BG2BM- Dmdqfhdr ]qd fhudm hm jb]k.lnk-

IntpmWk ne sgd :ldphbWm BgdlhbWk Rnbhdsx otar� Wbr� npf.I:BR :pshbjd

gssor9..cnh,npe.0/,0/10.iSbr,1b//268
C� .h� Aech� JmS� 1/11� 033� 46/1� 4601

57/4



2� 1� LWpbtr Bpnrr PdkWshnmrgho� Sgd LBQ hr ] bnqnkk]qx
ne sgd L]qbtr sgdnqx ne dkdbsqnm sq]mredq+6 ]mc hs v]r trdc
dfldbshudkx enq G@S qd]bshnmr ax L]xdq-20 @bbnqchmf sn sgd
LBQ+ sgd q]sd bnmrs]ms enq ] G@S qd]bshnm %@� G ) A� � @�

) AG( j@G.A b]m ad drshl]sdc vhsg dp 1

f f f H d6E.A 6E.6 AE.A dn+ %1(

j@G.@ ]mc jAG.A ]qd sgd q]sd bnmrs]msr enq sgd qdrodbshud
gxcqnfdm,]snl rdke,dwbg]mfd qd]bshnmr+ bnmsqnkkdc ax sgd
L]qbtr hmsqhmrhb a]qqhdqr- Sgd dpthkhaqhtl bnmrs]ms Jdp b]m
ad nas]hmdc eqnl sgd qd]bshnm cqhuhmf enqbd � F+ vghbg hr
qdk]sdc sn sgd chfldqdmbd hm eqdd dmdqfhdr ne qd]bshnmr ne @G ]mc
AG- Sghr hr sgd sgdqlncxm]lhb e]bsnq hm sgd L]qbtr sgdnqx-
LBQ g]r sgd ]cu]ms]fd sg]s %hm l]mx b]rdr( ]kk ne sgd
o]q]ldsdqr b]m ad ld]rtqdc dwodqhldms]kkx- L]xdq oqnudc
sg]s sgd LBQ b]m oqdchbs vhsghm ] e]bsnq ne −4 sgd q]sd
bnmrs]msr enq lnrs nqf]mhb ]mc sq]mrhshnm,lds]k,a]rdc G@S
qd]bshnmr+ hmbktchmf sgnrd hmunkuhmf rtarsq]sdr vhsg B� G+ N�
G+ ]mc M� G anmcr-20

Hm sghr rstcx+ vd sqd]sdc sgd c]s] hm sdqlr ne sgd eqdd dmdqfx+
]r hm sgd trt]k enqltk]shnm ne sgd L]qbtr sgdnqx+ q]sgdq sg]m hm
sdqlr ne q]sdr

E E
E E

E1
 (
05eir

1

eir

− + −  −  −
−

= =
=

%2(

� Fhms
� hr ]m ]udq]fd qd]bshnm a]qqhdq enq rdke,dwbg]mfd

qd]bshnmr %@ � G ) @� � @� ) @� G ) ]mc A � G ) A � � A�

) A� G(+ ]mc � F hr sgd qd]bshnm eqdd dmdqfx-
@bshu]shnm eqdd dmdqfhdr enq rdke,dwbg]mfd qd]bshnmr % � F/

� (
]qd khrsdc hm S]akd R6- Oknsr ne sgd oqdchbsdc ]bshu]shnm eqdd
dmdqfhdr trhmf dp 2 ]f]hmrs sgnrd b]kbtk]sdc a]rdc nm sq]mrhshnm
rs]sd sgdnqx ]qd rgnvm hm Ehftqd 5- Vd mnsd sg]s %0( Sgd
]bshu]shnm a]qqhdqr ]qd rxrsdl]shb]kkx nudqdrshl]sdc ax LBQ
enq ]kk entq ]kjnwx q]chb]kr- %1( Sgd khmd]q qdk]shnmrgho adsvddm
a]qqhdqr nas]hmdc ax sgd sq]mrhshnm rs]sd sgdnqx ]mc LBQ hr
onnq+ drodbh]kkx enq BBk2BG1N

� ]mc BE2BG1N
� %P1 ; /-37+

/-41+ /-16+ /-18 enq sAtN � + BG2N
� + BBk2BG1N

� + ]mc
BE2BG1N

� + qdrodbshudkx(- %2( Sgd ld]m ]arnktsd dqqnq
%L@D( ]mc qnns ld]m rpt]qd dqqnq %QLRD( hmbqd]rd vhsg
hmbqd]rhmf dkdbsqnmdf]shuhsx ne sgd G,]arsq]bsnqr- @kk ne sgdrd
nardqu]shnmr hmchb]sd sg]s sgd onk]q dfldbsr rgntkc ad s]jdm hmsn
]bbntms vgdm drs]akhrghmf sgd a]qqhdq oqdchbshnm lncdk ]mc ]qd
mns ]bbntmsdc enq ax hmsqhmrhb qd]bshnm a]qqhdqr-

2� 2� Pnadpsr� Rsddk PdkWshnmrgho� Dpt]shnm 3 rgnvr sgd
enql ne sgd Qnadqsr� Rsddk qdk]shnmrgho+ ]r vd b]kk hs+ vghbg

Dhftpd 4- Oknsr ne � G � ur � Gqwm enq G@S eqnl sgd B � G anmcr ne sgd rtarsq]sdr rgnvm hm S]akd 1- %]( Fq]oghb]k chrok]x ne BG2N
� - %a( Fq]oghb]k

chrok]x ne sAtN � - %b( Fq]oghb]k chrok]x ne BBk2BG1N
� ]mc BE2BG1N

� - B]kbtk]shnmr ]qd a]rdc nm T � A86W,C.5,200))F%c+ o(..T � A86W,C.5,
20F%c( vhsg sgd RLC lncdk hm BG2BM- Dmdqfhdr ]qd fhudm hm jb]k.lnk-

IntpmWk ne sgd :ldphbWm BgdlhbWk Rnbhdsx otar� Wbr� npf.I:BR :pshbjd

gssor9..cnh,npe.0/,0/10.iSbr,1b//268
C� .h� Aech� JmS� 1/11� 033� 46/1� 4601

57/5



bnms]hmr sgd bnmsqhatshnm ne sgd rsqdmfsgr ne @� G ]mc A� G
anmcr+ vghbg enql ]mc aqd]j ctqhmf sgd qd]bshnm % e(+ sgd
dmsg]kox ne qd]bshnm % � Gqwm+ a]rhb]kkx sgd r]ld ]r sgd ADO
qdk]shnmrgho(+ ]knmf vhsg onk]q dfldbsr % � α@A1 (+ tmr]stq]shnm
dfldbsr %c(+ ]mc sgd rsqtbstqd e]bsnq %Rw(- D/+ ω+ ξ+ ]mc π ]qd
o]q]ldsdqr nas]hmdc eqnl sgd kd]rs,rpt]qdr qdfqdrrhnm-

G D d G S K K 0 (  (/ qti 6A
1

6 Aξ χ− +  γ− ‡  α−   =

%3(

Sgd e sdql hr qdk]sdc sn sgd dmdqfx qdpthqdc sn rsqdsbg sgd
@G ]mc AG anmcr+ b]kbtk]sdc eqnl sgd ACDr+ C@G ]mc CAG ne
sgd qd]bs]ms ]mc sgd oqnctbs+ ]mc CG1

ne G1 dp 4

d
B B
B
6E AE

E
1

1

+
%4(

Sgd ghfgdq sgdrd chrrnbh]shnm dmdqfhdr+ sgd ghfgdq sgd
]bshu]shnm a]qqhdq+ ]mc sgd cdmnlhm]snq l]jdr sghr ]
chldmrhnmkdrr pt]mshsx-
Sgd c,sdql qdoqdrdmsr tmr]stq]shnm dfldbsr vgdm sgdqd hr ω,

tmr]stq]shnm %d-f-+ � BB � + � BN+ � BM+ nq admydmd( vhsg
qdrodbs sn sgd qd]bshmf B � G anmc ]mc hr ]m dlohqhb]k bnmrs]ms
%rdd S]akd 2(- @bbnqchmf sn Qnadqsr� r vnqj+36 c g]r svn u]ktdr9
/-33 enq ’tmr]stq]sdc“ B � Gr ]mc /-/ enq ’r]stq]sdc“ B� Gr-
Sghr ld]mr sg]s sgd aqd]jhmf ne sgd ’tmr]stq]sdc“ B � G anmcr
hr /-45 shldr ]r rdmrhshud ]r sgd aqd]jhmf ne ’r]stq]sdc“ B � G
anmcr sn sgd dmdqfx ne qd]bshnm- Sghr v]r mnsdc d]qkhdq hm ntq

vnqj nm Adqm]rbnmh � r oqhmbhokd ne MOR hm chnwhq]md qd]bshnmr
sg]s ]krn hmunkud B � G anmc aqd]jhmf ]mc sq]mrhdms q]chb]k
enql]shnm-37

Sgd onk]q dfldbs b]m ad tmcdqrsnnc hm sdqlr ne sgd
hmsdq]bshnmr adsvddm sgd Eqnmshdq LNr ne sgd qd]bshmf o]qsmdqr
nq bg]qfd,sq]mredq hmsdq]bshnm hm sgd sq]mrhshnm rs]sd trhmf sgd
UA lncdk %vghbg ]ssdlosr sn fhud ] rhlokd ohbstqd ne sgd
sq]mrhshnm rs]sd hsrdke(- Hs hr pt]mshffdc ax sgd Ltkkhjdm,sxod
dkdbsqnmdf]shuhsx9 � α@A hr sgd dkdbsqnmdf]shuhsx chfldqdmbd
adsvddm sgd q]chb]kr @ � ]mc A � hm G@ ]mc GA- Sgd
Ltkkhjdm,sxod dkdbsqnmdf]shuhsx62 ne sgd q]chb]k W � hr cdffmdc
hm dp 5

HD D6
1V

V Vξ +  
%5(

HD ]mc D@ ]qd sgd udqshb]k hnmhy]shnm dmdqfx ]mc udqshb]k
dkdbsqnm ]fimhsx ne W � + qdrodbshudkx+ rn sg]s α ne ] q]chb]k hr sgd
]udq]fd ne hsr HD ]mc D@ %nq vgdm bnlotsdc+ sgd mdf]shud ne
sgd ]udq]fd ne sgd ghfgdrs nbbtohdc lnkdbtk]q nqahs]k ]mc
knvdrs tmnbbtohdc lnkdbtk]q nqahs]k dmdqfhdr(-
Sgd rsqtbstqd e]bsnq+ Rw+ qdoqdrdmsr sgd bg]mfdr ne sgd

qd]bs]ms � r ]mc sgd oqnctbs� r q]chb]k rsqtbstqdr ctqhmf sgd
qd]bshnm+ vghbg ]qd fhudm ]r dlohqhb]k bnmrs]msr enq fhudm
q]chb]k sxodr ax Qnadqsr ]mc Rsddk- Fdmdq]kkx rod]jhmf+ sgd
sq]mrhshnm rs]sd fdnldsqhdr ne sgd q]chb]k lnhdshdr+ @ ]mc A+ ]qd
chfldqdms eqnl sgnrd hm sgd qd]bs]ms rs]sdr- @bbnqchmf sn

Dhftpd 5- Oknsr ne sgd oqdchbsdc ]bshu]shnm dmdqfhdr trhmf LBQ % � F� %oqdc-(( ]f]hmrs sgnrd b]kbtk]sdc enq sgd G@S qd]bshnmr %� F� %b]kb-((- Sgd
rsq]hfgs khmd bnqqdronmcr sn � F � %oqdc-( ; � F � %b]kb(- Dmdqfhdr ]qd fhudm hm jb]k.lnk-
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Qnadqsr� r vnqj+36 sgd u]ktdr ]qd /-5 ]mc 1-4 enq ]kjxk ]mc ]kjnwx
q]chb]kr+ qdrodbshudkx- @r mnsdc ]anud+ sgd o]q]ldsdqr D/+ ω+ ξ+
]mc π ]qd cdsdqlhmdc eqnl ] ltkshokd qdfqdrrhnm ]m]kxrhr ne sgd
c]s]- Sgd sdqlr qdk]sdc sn sgd Qnadqsr qdk]shnmrgho hm sghr
rstcx ]qd khrsdc hm S]akd 2+ CGW+ HD+ D@+ ]mc α vdqd bnlotsdc
gdqd rhmbd l]mx ne sgdrd c]s] ]qd mns jmnvm dwodqhldms]kkx-
� α@A u]ktdr ]qd khrsdc hm S]akd R8-
Hmrsd]c ne trhmf sgd Qnadqsr qdk]shnmrgho chqdbskx+ vd g]ud

cdudknodc ] rhlokhffdc enql %dp 6( bnms]hmhmf sgd qd]bshnm
dmsg]kox % � Gqwm(+ sgd tmr]stq]shnm sdql c+ ]mc sgd onk]q dfldbs
cdrbqhadc ax ] Ltkkhjdm,sxod dkdbsqnmdf]shuhsx � α@A-

G G S 0 (qti 6A
1ξ γ− + γ− ‡  α−  =

%6(

Sghr rhlokhffdc Qnadqsr qdk]shnmrgho nas]hmdc eqnl khmd]q
qdfqdrrhnmr ne sgd c]s] bnlotsdc gdqd hr chrok]xdc hm dp 7

G G S/)41  0 ( /)24 0/)/qti 6A
1ξ− + − ‡ ‡ −  =

%7(

Sgdqd hr mnv ] fnnc khmd]q qdk]shnmrgho adsvddm oqdchbsdc
]mc b]kbtk]sdc ]bshu]shnm dmdqfhdr- P1 ; /-78 enq sgd vgnkd
rdqhdr+ hmbktchmf ]kk q]chb]kr ]mc rtarsq]sdr rstchdc gdqd %rdd
Ehftqd 6(- Sgd L@D ]mc QLRD ]qd /-75 ]mc 0-/5+
qdrodbshudkx+ rn sg]s sgd dqqnq hm sgd a]qqhdqr hr nm ]udq]fd
]ants 0 jb]k.lnk+ bnqqdronmchmf sn adssdq sg]m ] 0 nqcdq ne
l]fmhstcd ]bbtq]bx ne q]sdr ]s qnnl sdlodq]stqd- Sgdqd hr
khsskd hloqnudldms ne dp 7 ax hmbktchmf sgd e sdql ]mc
rsqtbstqd e]bsnq Rw eqnl sgd nqhfhm]k Qnadqsr qdk]shnmrgho %rdd
Ehftqdr R1� R2(- Vd ]krn sqhdc nsgdq bnlahm]shnmr ne sgdrd
e]bsnqr- � G � ; /-12 � Gqwm � /-33� α@A1 ) 8-66 ]r nas]hmdc vgdm

ansg sgd e ]mc c sdqlr vdqd qdlnudc+ P1 ; /-74 v]r nas]hmdc+
rdd Ehftqd R3- Vhsg dpt]shnm � G� ; /-61 � Gqwm%0 � c( ) 6-86
vgdqd � α@A1 v]r qdlnudc etqsgdq+ P1 ; /-48 v]r nas]hmdc+ rdd
Ehftqd R4- Sgd dkdbsqnmdf]shuhsx e]bsnqr ]qd bkd]qkx hlonqs]ms-
Hmsdqdrshmfkx+ sgd bndfibhdms ω+ sgd Du]mr� Onk]mxh rknod+ hr

/-41 vgdm hmbktchmf sgd tmr]stq]shnm e]bsnq c hmsn sgd � Gqwm

SWakd 2- Bnlotsdc CWsW enp sgd PWchbWkr : � Wmc A � Hmunkudc hm sgd F:S PdWbshnm

q]chb]k %W� ( CGW.jb]k*lnk� 0 HD.dU D@.dU α.dU c RW

0 0/3-3 8-65 � /-04 3-7/ / /-5
1 88-2 7-04 � /-30 2-76 / /-5
2 85-3 6-31 � /-50 2-30 / /-5
3 83-7 5-84 � /-47 2-07 / /-5
4 88-7 7-/5 � /-16 2-8/ / /-5
5 85-8 6-31 � /-4/ 2-35 / /-5
6 85-8 6-31 � /-4/ 2-35 / /-5
7 85-6 6-46 � /-17 2-54 / /-5
8 87-/ 6-81 � /-13 2-73 / /-5
0/ 85-6 6-74 � /-30 2-61 / /-5
00 0//-6 7-36 � /-02 3-06 / /-5
01 82-2 5-83 � /-74 2-/4 / /-5
02 74-5 7-0/ /-17 3-08 /-33 /-5
03 70-6 6-37 /-/2 2-64 /-33 /-5
04 68-/ 6-01 /-/5 2-48 /-33 /-5
05 77-7 6-16 /-58 2-87 /-33 /-5
06 73-8 5-77 /-41 2-6/ /-33 /-5
07 73-6 5-47 /-30 2-38 /-33 /-5
08 75-7 6-65 /-22 3-/3 /-33 /-5
1/ 84-5 8-81 0-28 4-54 /-33 /-5
10 77-2 8-/6 0-0/ 4-/7 /-33 /-5
11 84-5 8-72 0-31 4-52 /-33 /-5
12 86-1 8-7/ 0-20 4-44 /-33 /-5
13 85-0 0/-22 0-40 4-81 /-33 /-5
14 8/-4 8-23 0-01 4-12 /-33 /-5
15 75-3 7-51 /-80 3-66 /-33 /-5
BG2N

� 0//-8 01-48 0-11 5-80 1-4
sAtN� 0/2-1 7-44 2-80 5-12 1-4
BBk2BG1N

� 0/2-0 01-34 1-34 6-34 1-4
BE2BG1N

� 0/2-2 02-/8 1-32 6-65 1-4
G1 0/0-6

Dhftpd 6- Okns ne sgd oqdchbsdc ]bshu]shnm dmdqfhdr eqnl ] rhlokhffdc
Qnadqsr � Rsddk qdk]shnmrgho+ dp 7 ]f]hmrs sgnrd b]kbtk]sdc pt]mstl
ldbg]mhb]kkx enq sgd G@S qd]bshnmr- Dmdqfhdr ]qd fhudm hm jb]k.lnk-
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sdql- Sghr u]ktd hr bknrd sn /-4+ vghbg hr eqdptdmskx sgd b]rd enq
rhlokd ADO oknsr- Sghr rknod+ /-4+ hr ]krn sgd rknod ne sgd
L]qbtr dpt]shnm ]r knmf ]r � Gqwm hr mns snn k]qfd- Sgd c u]ktd
cdqhudc ax Qnadqsr ]mc Rsddk ne /-33 ld]mr sg]s nmkx ]ants 0.
1 %]bst]kkx /-45( ne sgd dwnsgdqlhbhsx rgnvr to hm sgd
sq]mrhshnm rs]sd+ ]mc sghr hr bnmrhrsdms vhsg Adqm]rbnmh� r
Oqhmbhokd ne MOR- Sgd bndfibhdms ne � /-24 enq � α@A1 ld]mr
sg]s ]r sgd chfldqdmbd hm dkdbsqnmdf]shuhsx hmbqd]rdr+ sgd
]bshu]shnm a]qqhdq cdbqd]rdr ax ]ants 0.2 ne sg]s u]ktd- Sghr
hr bnmrhrsdms vhsg sgd onk]qhsx,l]sbghmf dfldbsr+ k]qfd onk]qhsx
chfldqdmbdr kd]c sn knvdq a]qqhdqr-26

Sgd onk]qhsx,l]sbghmf bnmbdos %rdd Ehftqd 7( hr sg]s sgd
]bshu]shnm dmdqfx cdbqd]rdr ]r sgd dkdbsqnmdf]shuhsx chfldqdmbdr

adsvddm sgd G,]arsq]bsnq ]mc sgd oqnctbs q]chb]k hmbqd]rd- He
Dk� ]mc Mtb � qdoqdrdms dkdbsqnoghkhb ]mc mtbkdnoghkhb q]chb]kr+
qdrodbshudkx+ sgd qd]bshnmr %]+a( rgntkc ad e]unqdc adb]trd ne
onk]q dfldbsr+ vghkd qd]bshnmr %b+c(+ vgdqd sgd onk]qhsx ne sgd
svn q]chb]kr hr rhlhk]q+ vhkk ad chre]unqdc-
Sghr rhlokhffdc Qnadqsr qdk]shnmrgho ]krn dbgndr nmd ne sgd

UA dpt]shnmr oqnonrdc ax Rg]hj+22 dp 8-

D D E  /)4 /)2IA qti / 6EA− β −  ‡=
%8(

vgdqd � Dqwm hr sgd qd]bshnm dmdqfx+ F/ hr sgd ]udq]fd
oqnlnshnm f]o %drshl]sdc ax sgd rtl ne sgd udqshb]k anmc
rsqdmfsgr ne sgd anmcr tmcdq ]bshu]shnm hm sgd enqv]qc ]mc
qdudqrd chqdbshnmr(+ ]mc A@GA hr sgd sq]mrhshnm,rs]sd qdrnm]mbd
dmdqfx drshl]sdc ax   ABD ABD (6EA

0
3 6 E A E+  ‡ ‡ ]mc hr

qdk]sdc sn sgd Adqm]rbnmh e]bsnq hm ntq dpt]shnm- Sgd hm� tdmbd
ne � α@A1 hm sgd rhlokhffdc Qnadqsr qdk]shnmrgho hr qdok]bdc ax F/
gdqd+ ]r sgdrd svn sdqlr g]ud rhlhk]q ]arnktsd bndfibhdmsr %/-24
]mc /-2+ qdrodbshudkx(-22+24 Sgd UA ]mc rhlokhffdc Qnadqsr�
Rsddk ]ooqn]bg oqnuhcd ] rhlhk]q ]bbtq]bx ]mc ]ksdqm]sd v]xr ne
bnmbdost]khyhmf sgd e]bsnqr bnmsqnkkhmf sgd qd]bshuhsx-
2� 3� Chrsnpshnm.HmsdpWbshnm :mWkxrhr� Sgd chrsnqshnm.

hmsdq]bshnm ]bshu]shnm rsq]hm ]m]kxrhr sg]s v]r oqnonrdc ax
Gntj ]mc Drr63 v]r ]krn trdc sn dwoknqd sgd nqhfhmr ne
qd]bshuhsx hm sgdrd G@S qd]bshnmr- Hm sghr lncdk+ sgd ]bshu]shnm
dmdqfx %� D� ( hr chuhcdc hmsn chrsnqshnm dmdqfx %� Dc� ( ]mc
hmsdq]bshnm dmdqfx %� Dhms

� (- Sgd enqldq hr sgd dmdqfx qdpthqdc

sn chrsnqs sgd svn qd]bs]msr sn sgdhq fdnldsqhdr hm sgd sq]mrhshnm
rs]sd vhsgnts hmsdq]bshmf- Sgd hmsdq]bshnm dmdqfx qdedqr sn sgd
hmsdqlnkdbtk]q hmsdq]bshnm adsvddm sgd svn chrsnqsdc eq]f,
ldmsr- Hs b]m ad vqhssdm hm sdqlr ne sgd enkknvhmf dp 0/

D D DX eir− + −  −= = =
%0/(

vgdqd D hr sgd dkdbsqnmhb dmdqfx-
@bshu]shnm dmdqfhdr % � D � (+ chrsnqshnm dmdqfhdr % � Dc

� (+ ]mc
hmsdq]bshnm dmdqfhdr %� Dhms

� ( enq G@S qd]bshnmr oqnlnsdc ax
sgd entq ]kjnwxk q]chb]kr ]qd khrsdc hm S]akdr R7� R00- Sgd
onrhshnm ne sgd SR hr qdk]sdc sn sgdqlncxm]lhb e]bsnqr
%dwdqfnmhb ; d]qkx: dmcdqfnmhb ; k]sd(+ ]mc sgdrd ]qd qd� dbsdc
hm chrsnqshnm ]mc hmsdq]bshnm dmdqfhdr- Ansg ]qd knv enq d]qkx
sq]mrhshnm rs]sdr ]mc ghfg enq k]sd sq]mrhshnm rs]sdr- Ehftqd 8
rgnvr sgd q]sgdq onnq bnqqdk]shnmr adsvddm sgd ]bshu]shnm
dmdqfhdr ]mc chrsnqshnm %P1 ; /-64( nq hmsdq]bshnm dmdqfhdr %P1

; /-45(+ qdrodbshudkx- @ksgntfg hm fdmdq]k sgdrd ansg hmbqd]rd
]r sgd SR adbnldr k]sdq ]mc sgd � D � hmbqd]rdr+ sgd lnchffdc
Qnadqsr qdk]shnmrgho fhudr ] r]shre]bsnqx ]mc cds]hkdc hmrhfgs
hmsn sgd e]bsnqr bnmsqnkkhmf sgd qd]bshuhsx-

3� BNMBKTRHNMR

Vd g]ud rstchdc sgd nqhfhmr ne qd]bshuhsx ]mc rdkdbshuhsx ne
G@S eqnl ro2 B � G anmcr sn chfldqdms ]kjnwx q]chb]kr- Sgd
ADO+ LBQ+ ]mc Qnadqsr qdk]shnmrgho vdqd ]ookhdc sn dwoknqd
sgd qd]bshuhsx oqdchbshnm lncdk- @ rhlokhffdc Qnadqsr qdk]shnm,
rgho vghbg bnms]hmr sgd qd]bshnm dmdqfx+ tmr]stq]shnm ]mc
onk]q dfldbsr vnqjr qd]rnm]akx vdkk+ vhsg P1 ; /-78 ]mc L@D
]mc QLRD u]ktdr ne /-8 ]mc 0-0 jb]k.lnk+ qdrodbshudkx- Sgd
]udq]fd dqqnqr hm ]bshu]shnm dmdqfhdr ]qd ]ants 0 jb]k.lnk hm
sghr bnqqdk]shnm- Sghr qdk]shudkx rhlokd qdk]shnmrgho rgnvr sg]s
sgd qd]bshuhshdr ]mc rdkdbshuhshdr enq chfldqdms ]kjnwx q]chb]kr ]qd
qdk]sdc sn %0( ACDr ne sgd B � G� r adhmf ]arsq]bsdc ]mc sgd
NG � r adhmf enqldc � sgd chfldqdmbd adsvddm sgdrd hr � Gqwm+
sgd a]rhr ne sgd ADO qdk]shnmrgho+ ]mc sgd sgdqlncxm]lhb
e]bsnq %]r � Fqwm( hm sgd L]qbtr dpt]shnm: %1( sgd chfldqdmbd hm
dkdbsqnmdf]shuhsx adsvddm sgd ]kjnwx q]chb]k ]mc sgd ]kjxk
q]chb]k enqldc hm sgd qd]bshnm � hmchb]shmf sg]s hnmhb
bnmsqhatshnmr sn sgd sq]mrhshnm rs]sd v]udetmbshnm ]qd
rs]ahkhyhmf: %2( vgdsgdq nq mns sgd b]qanm bdmsdqdc q]chb]k
fdmdq]sdc hm sgd qd]bshnm hr knb]khydc %r]stq]sdc( nq cdknb]khydc
%tmr]stq]sdc(- Vghkd ghfgdq,nqcdq dfldbsr mns hmbktcdc hm ntq
sgqdd,o]q]ldsdq dpt]shnm ]bbntms enq oqdbhrhnm fqd]sdq sg]m
sgd 0 jb]k.lnk ]udq]fd dqqnq+ sgd l]hm ed]stqdr b]trhmf ] 0/
jb]k.lnk q]mfd hm a]qqhdqr ]qd hmbktcdc hm sgdrd sgqdd e]bsnqr-

Dhftpd 7- Rbgdld ne onk]qhsx,l]sbghmf dfldbsr hm G@S qd]bshnmr-

Dhftpd 8- %]( � D� ur � Dc� - %a( � D� ur � Dhms� - Dmdqfhdr ]qd fhudm hm jb]k.lnk-

IntpmWk ne sgd :ldphbWm BgdlhbWk Rnbhdsx otar� Wbr� npf.I:BR :pshbjd

gssor9..cnh,npe.0/,0/10.iSbr,1b//268
C� .h� Aech� JmS� 1/11� 033� 46/1� 4601

57/8



� :RRNBH:SDC BNMSDMS

� r� Rtoonpshmf HmenplWshnm
Sgd Rtoonqshmf Hmenql]shnm hr ]u]hk]akd eqdd ne bg]qfd ]s
gssor9..otar-]br-nqf.cnh.0/-0/10.i]br-1b//278-

@cchshnm]k bnlots]shnm]k qdrtksr: � D � + � G � + � F � +
� Gqwm+ ]mc � Fqwm enq G,]arsq]bshnm oqnlnsdc ax entq
q]chb]kr: ACD %dmsg]kox( ]mc ]bshu]shnm eqdd dmdqfx enq
rdke,dwbg]mfd qd]bshnmr: � F � b]kbtk]sdc vhsg LBQ:
chfldqdmbd hm dkdbsqnmdf]shuhshdr ne sgd lnhdshdr @ ]mc A
% � α@A(: � D � + � Dc

� + ]mc � Dhms
� enq G,]arsq]bshnm

b]s]kxydc ax entq q]chb]kr: admbgl]qj b]kbtk]shnmr vhsg
TCKOMN,BBRRC%S(+ TL/51W ldsgnc ]mc dwodqh,
ldmsr: okns ne sgd oqdchbsdc ]bshu]shnm dmdqfhdr trhmf
u]qhntr rhlokhffdc Qnadqsr qdk]shnmrghor ]f]hmrs sgnrd
b]kbtk]sdc enq sgd G@S qd]bshnmr: ]mc B]qsdrh]m
bnnqchm]sdr ne ]kk bnlotsdc rsqtbstqdr %OCE(

� :TSGNP HMENPL:SHNM

Bnppdronmchmf :tsgnpr
DcmeihZn Kht � Rbgnnk ne Bgdlhrspx Wmc BgdlhbWk
Dmfhmddphmf� RgWmfgWh Tmhudprhsx ne Dmfhmddphmf Rbhdmbd�
RgWmfgWh 1.051.� BghmW9 CdoWpsldms ne Bgdlhrspx Wmc
Ahnbgdlhrspx� Tmhudprhsx ne BWkhenpmhW� Knr ;mfdkdr�
BWkhenpmhW 8..84� Tmhsdc RsWsdr9 nqbhc-nqf.////,///1,
1/28,3675: Dl]hk9 eikht?rtdr-dct-bm

LZqqhkn Ahcssh � ChoWpshldmsn ch Rbhdmyd d Sdbmnknfhd
Bghlhbgd� TmhudprhsW Δ ′Snp UdpfWsW′� Pnld H,..022� HsWkx9
nqbhc-nqf.////,///0,477/,6503: Dl]hk9 ahdssh?

tmhqnl]1-hs
H� M� Gntj � CdoWpsldms ne Bgdlhrspx Wmc Ahnbgdlhrspx�
Tmhudprhsx ne BWkhenpmhW� Knr ;mfdkdr� BWkhenpmhW 8..84�
Tmhsdc RsWsdr9 nqbhc-nqf.////,///1,7276,4150:
Dl]hk9 gntj?bgdl-tbk]-dct

:tsgnpr
Nhoh LZ � Rbgnnk ne Bgdlhrspx Wmc BgdlhbWk Dmfhmddphmf�
RgWmfgWh Tmhudprhsx ne Dmfhmddphmf Rbhdmbd� RgWmfgWh
1.051.� BghmW

Ycuhme Kt � Rbgnnk ne Bgdlhrspx Wmc BgdlhbWk Dmfhmddphmf�
RgWmfgWh Tmhudprhsx ne Dmfhmddphmf Rbhdmbd� RgWmfgWh
1.051.� BghmW

.miZmZu MZmehZ � CdoWpsldms ne Bgdlhrspx Wmc
Ahnbgdlhrspx� Tmhudprhsx ne BWkhenpmhW� Knr ;mfdkdr�
BWkhenpmhW 8..84� Tmhsdc RsWsdr

Lcme BtZm � CdoWpsldms ne Bgdlhrspx Wmc Ahnbgdlhrspx�
Tmhudprhsx ne BWkhenpmhW� Knr ;mfdkdr� BWkhenpmhW 8..84�
Tmhsdc RsWsdr

XZmkhm Xt � Adhihmf Jdx KWanpWsnpx enp Fpddm BWsWkxrhr Wmc
RdoWpWshnm� CdoWpsldms ne Bgdlhrspx Wmc BgdlhbWk
Dmfhmddphmf� Adhihmf Tmhudprhsx ne Sdbgmnknfx� Adhihmf
0..013� BghmW9 CdoWpsldms ne Bgdlhrspx Wmc Ahnbgdlhrspx�
Tmhudprhsx ne BWkhenpmhW� Knr ;mfdkdr� BWkhenpmhW 8..84�
Tmhsdc RsWsdr9 nqbhc-nqf.////,///1,3108,3500

FtnagZn St � CdoWpsldms ne Bgdlhrspx Wmc Ahnbgdlhrspx�
Tmhudprhsx ne BWkhenpmhW� Knr ;mfdkdr� BWkhenpmhW 8..84�
Tmhsdc RsWsdr9 Jdx KWanpWsnpx ne HmctrsphWk Ahnsdbgmnknfx�
Lhmhrspx ne DctbWshnm� Rbgnnk ne Ahnsdbgmnknfx� IhWmfmWm
Tmhudprhsx� Vtwh� IhWmfrt 103011� BghmW9 nqbhc-nqf.
////,///0,8673,4537

Xc Lch � RsWsd Jdx KWanpWsnpx ne Opdbhrhnm Rodbspnrbnox�
Rbgnnk ne Ogxrhbr Wmc LWsdphWkr Rbhdmbd� DWrs BghmW MnplWk

Tmhudprhsx� RgWmfgWh 1...51� BghmW9 nqbhc-nqf.////,
///1,2842,74/7

Bnlokdsd bnms]bs hmenql]shnm hr ]u]hk]akd ]s9
gssor9..otar-]br-nqf.0/-0/10.i]br-1b//278

Mnsdr
Sgd ]tsgnqr cdbk]qd mn bnlodshmf ffm]mbh]k hmsdqdrs-

� :BJMNUKDCFLDMSR

Vd ]qd fq]sdetk sn sgd M]shnm]k Rbhdmbd Entmc]shnm %BGD,
0653217 sn J-M-G-( ]mc sgd Rg]mfg]h R]hkhmf Oqnfq]l %mn-
1/XE0305/// sn E-K-( enq ffm]mbh]k rtoonqs ne sghr qdrd]qbg-
BOT shld v]r o]qsh]kkx oqnuhcdc ax sgd Rtodqbnlotsdq Bdmsdq
ne D]rs Bghm] Mnql]k Tmhudqrhsx %DBMT Otakhb Ok]senql enq
Hmmnu]shnm mn- //0(-

� PDEDPDMBDR
%0( Rs]sdl]m+ K- L-: M]j]etjt+ J- L-: M]fha+ C- @- Qdlnsd B,G
Etmbshnm]khy]shnm uh] Rdkdbshud Gxcqnfdm @snl Sq]mredq- Rxmsgdrhr
1.07+ 4.+ 0458� 0475-
%1( L]srta]q]+ G-: J]v]lnsn+ S-: Etjtx]l]+ S-: Qxt+ H-
@ookhb]shnmr ne Q]chb]k B]qanmxk]shnm ]mc @lhmd @cchshnm
Bgdlhrsqx9 0+3,Gxcqnfdm Sq]mredq ne 0,Gxcqnwxk]kkxk Q]chb]kr- ;bb-
Bgdl- Pdr- 1.07+ 40+ 1/12� 1/24-
%2( R]qj]q+ R-: Bgdtmf+ J- O- R-: Fdunqfx]m+ U- B � G
etmbshnm]khy]shnm qd]bshnmr dm]akdc ax gxcqnfdm ]snl sq]mredq sn
b]qanm,bdmsdqdc q]chb]kr- Bgdl- Rbh- 1.1.+ 00+ 01863 � 01882-
%3( B]o]kcn+ K-: Q]udkkh+ C-: E]fmnmh+ L- Chqdbs Ognsnb]s]kxydc
Gxcqnfdm @snl Sq]mredq %G@S( enq @khog]shb B � G Anmcr
Dk]anq]shnm- Bgdl- Pdu- 1.11+ 011+ 0764� 0813-
%4( Ahbjdkg]tos+ E- L-: Gntj+ J- M- @m]kxyhmf Qd]bshnm Q]sdr vhsg
sgd Chrsnqshnm.Hmsdq]bshnm,@bshu]shnm Rsq]hm Lncdk- ;mfdv- Bgdl-� Hms-
Dc- Dmfk- 1.06+ 45+ 0//6/ � 0//75-
%5( Du]mr+ L- F-: Onk]mxh+ L- Hmdqsh] ]mc cqhuhmf enqbd ne bgdlhb]k
qd]bshnmr- SpWmr- EWpWcWx Rnb- 0827+ 23+ 00� 13-
%6( L]qbtr+ Q- @- Nm sgd Sgdnqx ne Nwhc]shnm,Qdctbshnm Qd]bshnmr
Hmunkuhmf Dkdbsqnm Sq]mredq- H- I- Bgdl- Ogxr- 0845+ 13+ 855 � 867-
%7( Sdccdq+ I- L- Vghbg E]bsnqr Cdsdqlhmd sgd Qd]bshuhsx ]mc
Qdfhnrdkdbshuhsx ne Eqdd Q]chb]k Rtarshstshnm ]mc @cchshnm Qd]bshnmr=
;mfdv- Bgdl-� Hms- Dc- Dmfk- 0871+ 10+ 3/0 � 30/-
%8( cd Uhrrdq+ R- O-: Jtl]q+ C-: Bngdm+ R-: Rg]bg]l+ Q-: Rg]hj+ R- @
Oqdchbshud O]ssdqm ne Bnlotsdc A]qqhdqr enq B,G Gxcqnwxk]shnm ax
Bnlontmc H ne Bxsnbgqnld O34/- I- ;l- Bgdl- Rnb- 1..3+ 015+
7251 � 7252-
%0/( Kh+ I-: Ygnt+ R-: Yg]mf+ I-: Rbgk]mfdm+ L-: Vdhrjd+ S-: Trg]q]mh+
C-: Rg]hj+ R-: Rbgv]qy+ G- Dkdbsqnmhb Nqhfhmr ne sgd U]qh]akd Deehbhdmbx
ne Qnnl,Sdlodq]stqd Ldsg]md @bshu]shnm ax Gnln, ]mc Gdsdqn,
mtbkd]q Bktrsdq Nwhcd B]shnmr ZWXN1[%)( %W+ X ; @k+ Rh+ Lf(9
Bnlodshshnm adsvddm Oqnsnm,Bntokdc Dkdbsqnm Sq]mredq ]mc Gxcqn,
fdm,@snl Sq]mredq- I- ;l- Bgdl- Rnb- 1.05+ 027+ 6862� 6870-
%00( Yg]mf+ I-: Kh+ X-: Yg]mf+ E-: Gt+ B-: Bgdm+ X- Fdmdq]shnm ne
@kjnwxk Q]chb]kr ax Ognsnqdcnw B]s]kxrhr Dm]akdr Rdkdbshud B%ro2(�
G Etmbshnm]khy]shnm tmcdq Lhkc Qd]bshnm Bnmchshnmr- ;mfdv- Bgdl-�
Hms- Dc- 1.05+ 44+ 0761� 0764-
%01( Rgt+ B-: Mnakd+ @-: @ff]qv]k+ U- J- Lds]k,eqdd ognsnhmctbdc
B%ro2(� G anqxk]shnm ne ]kj]mdr- MWstpd 1.1.+ 475+ 603 � 608-
%02( Gt]mf+ B-,X-: Kh+ I-: Kh+ B-,I- @ bqnrr,cdgxcqnfdm]shud B%ro2(,G
gdsdqn]qxk]shnm uh] ognsn,hmctbdc b]s]kxshb bgknqhmd q]chb]k fdmdq,
]shnm- MWs- Bnlltm- 1.10+ 01+ 3/0/-
%03( Kh+ G-: X]mf+ X-: Ihmf+ W-: Gd+ B-: Ct]m+ B- Sqh]qxk]lhmd,a]rdc
onqntr bnnqchm]shnm onkxldqr odqenqlhmf ansg gxcqnfdm ]snl
sq]mredq ]mc ognsnqdcnw b]s]kxrhr enq qdfhnrdkdbshud ω,]lhmn B%ro2(,
G ]qxk]shnm- Bgdl- Rbh- 1.10+ 01+ 7401 � 741/-
%04( U]rhknontknr+ @-: Jqrj]+ R- V-: Rs]gk+ R- R- B%ro2(,G
ldsgxk]shnm dm]akdc ax odqnwhcd ognsnrdmrhshy]shnm ]mc Mh,ldch]sdc
q]chb]k bntokhmf- Rbhdmbd 1.10+ 261+ 287 � 3/2-
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%05( X]mf+ P-: V]mf+ X-,G-: Ph]n+ X-: F]t+ L-: B]qqnkk+ O- I-: V]krg+
O- I-: Rbgdksdq+ D- I- Ognsnb]s]kxshb B,G ]bshu]shnm ]mc sgd rtaskd qnkd
ne bgknqhmd q]chb]k bnlokdw]shnm hm qd]bshuhsx- Rbhdmbd 1.10+ 261+ 736�
741-
%06( Gt+ @-: Ftn+ I-,I-: O]m+ G-: Ytn+ Y- Rdkdbshud etmbshnm]khy]shnm
ne ldsg]md+ dsg]md+ ]mc ghfgdq ]kj]mdr ax bdqhtl ognsnb]s]kxrhr-
Rbhdmbd 1.07+ 250+ 557� 561-
%07( @m+ P-: V]mf+ Y-: Bgdm+ X-: V]mf+ W-: Yg]mf+ J-: O]m+ G-: Kht+
V-: Ytn+ Y- Bdqhtl,B]s]kxydc B � G Etmbshnm]khy]shnmr ne @kj]mdr
Tshkhyhmf @kbngnkr ]r Gxcqnfdm @snl Sq]mredq @fdmsr- I- ;l- Bgdl-
Rnb- 1.1.+ 031+ 5105� 5115-
%08( Bg]mf+ K-: @m+ P-: Ct]m+ K-: Edmf+ J-: Ytn+ Y- @kjnwx Q]chb]kr
Rdd sgd Khfgs9 Mdv O]q]chflr ne Ognsnbgdlhb]k Rxmsgdrhr- Bgdl-
Pdu- 1.10+ 011+ 1318� 1375-
%1/( Kd+ B-: Kh]mf+ X-: Du]mr+ Q- V-: Kh+ W-: L]blhkk]m+ C- V- B-
Rdkdbshud ro2 B � G ]kjxk]shnm uh] onk]qhsx,l]sbg,a]rdc bqnrr,bntokhmf-
MWstpd 1.06+ 436+ 68-
%10( Du]mr+ L- F-: Onk]mxh+ L- Etqsgdq bnmrhcdq]shnmr nm sgd
sgdqlncxm]lhbr ne bgdlhb]k dpthkhaqh] ]mc qd]bshnm q]sdr- SpWmr-
EWpWcWx Rnb- 0825+ 21+ 0222 � 025/-
%11( Adkk+ Q- O- Sgd Sgdnqx ne Qd]bshnmr Hmunkuhmf Oqnsnm Sq]mredqr-
Opnb- P- Rnb- Knmcnm� Rdp- ; 0825+ 043+ 303� 318-
%12( G]llnmc+ F- R- @ Bnqqdk]shnm ne Qd]bshnm Q]sdr- I- ;l- Bgdl-
Rnb- 0844+ 66+ 223 � 227-
%13( L]xdq+ I- L- Gxcqnfdm @snl @arsq]bshnm ax Lds]k,Nwn
Bnlokdwdr9 Tmcdqrs]mchmf sgd @m]knfx vhsg Nqf]mhb Q]chb]k
Qd]bshnmr- ;bb- Bgdl- Pdr- 0887+ 20+ 330 � 34/-
%14( L]+ W-: Rbgnadqs+ G- G- Drshl]shmf sgd ]bshu]shnm dmdqfx ne
gxcqnfdm,]arsq]bshnm qd]bshnmr hmunkuhmf gxcqnb]qanmr ax sgdqln,
bgdlhb]k oqnodqshdr- Hmc- Dmf- Bgdl- Pdr- 1..2+ 31+ 0040 � 0050-
%15( V]kkhmfsnm+ S- I-: J]hrdq+ D- V-: E]qqdkk+ I- S- @tsnlnshud etdkr
]mc hmsdqm]k bnlatrshnm dmfhmdr9 ] bgdlhb]k odqrodbshud- Bgdl- Rnb-
Pdu- 1..5+ 24+ 224 � 236-
%16( Gdqahmds+ N-: Ohsy+ V- I-: Vdrsaqnnj+ B- J- Cds]hkdc bgdlhb]k
jhmdshb nwhc]shnm ldbg]mhrl enq ] ahnchdrdk rtqqnf]sd- Bnlatrs- EkWld
1..7+ 043+ 4/6� 417-
%17( Gdqahmds+ N-: Ahds+ I-: G]jj]+ L- G-: V]qsg+ U-: Fk]tcd+ O-,@-:
Mhbnkkd+ @-: A]sshm,Kdbkdqb+ E- Lncdkhmf rstcx ne sgd knv,sdlodq]stqd
nwhc]shnm ne k]qfd ldsgxk drsdqr eqnl B00 sn B08- Opnb- Bnlatrs- Hmrs-
1.00+ 22+ 280 � 287-
%18( Fk]tcd+ O- @-: Gdqahmds+ N-: A]w+ R-: Ahds+ I-: V]qsg+ U-: A]sshm,
Kdbkdqb+ E- Lncdkhmf ne sgd nwhc]shnm ne ldsgxk drsdqr,u]khc]shnm enq
ldsgxk gdw]mn]sd+ ldsgxk gdos]mn]sd+ ]mc ldsgxk cdb]mn]sd hm ] ids,
rshqqdc qd]bsnq- Bnlatrs- EkWld 1.0.+ 046+ 1/24 � 1/4/-
%2/( @jhg,Jtlfdg+ A-: Adqfsgnqrnm+ I- L- Rsqtbstqd,qd]bshuhsx sqdmcr
ne B0,B3 ]kj]mnhb ]bhc ldsgxk drsdqr- Bnlatrs- EkWld 1.00+ 047+
0/26� 0/37-
%20( L]xdq+ I- L- Tmcdqrs]mchmf gxcqnfdm ]snl sq]mredq9 eqnl
anmc rsqdmfsgr sn L]qbtr sgdnqx- ;bb- Bgdl- Pdr- 1.00+ 33+ 25� 35-
%21( Oqnrr+ @-: Rg]hj+ R- R- @ pt]khs]shud u]kdmbd,anmc ]ooqn]bg sn
nqf]mhb qd]bshuhsx- ;bb- Bgdl- Pdr- 0872+ 05+ 252 � 26/-
%22( K]h+ V-: Kh+ B-: Bgdm+ G-: Rg]hj+ R- Gxcqnfdm,@arsq]bshnm
Qd]bshuhsx O]ssdqmr eqnl @ sn X9 Sgd U]kdmbd Anmc V]x- ;mfdv-
Bgdl-� Hms- Dc- 1.01+ 40+ 4445� 4467-
%23( Trg]q]mh+ C-: K]bx+ C- B-: Anqnuhj+ @- R-: Rg]hj+ R-
Chbgnsnlntr gxcqnfdm ]snl sq]mredq ur oqnsnm,bntokdc dkdbsqnm
sq]mredq ctqhmf ]bshu]shnm ne W,G anmcr %W ; B+ M+ N( ax mnmgdld
hqnm,nwn bnlokdwdr ne u]qh]akd a]rhbhsx- I- ;l- Bgdl- Rnb- 1.02+ 024+
06/8/� 060/3-
%24( Trg]q]mh+ C-: K]h+ V-: Kh+ B-: Bgdm+ G-: C]mnuhbg+ C-: Rg]hj+ R-
@ stsnqh]k enq tmcdqrs]mchmf bgdlhb]k qd]bshuhsx sgqntfg sgd u]kdmbd
anmc ]ooqn]bg- Bgdl- Rnb- Pdu- 1.03+ 32+ 3857 � 3877-
%25( Kh+ I-: Ygnt+ R-: Yg]mf+ I-: Rbgk]mfdm+ L-: Trg]q]mh+ C-: Rg]hj+
R-: Rbgv]qy+ G- Ldbg]mhrshb U]qh]msr hm F]r,Og]rd Lds]k,Nwhcd
Ldch]sdc @bshu]shnm ne Ldsg]md ]s @lahdms Bnmchshnmr- I- ;l- Bgdl-
Rnb- 1.05+ 027+ 00257 � 00266-
%26( Qnadqsr+ A- O- Onk]qhsx,qdudqr]k b]s]kxrhr ne gxcqnfdm,]snl
]arsq]bshnm qd]bshnmr9 bnmbdosr ]mc ]ookhb]shnmr hm nqf]mhb bgdlhrsqx-
Bgdl- Rnb- Pdu- 0888+ 2.+ 14� 24-

%27( R]k]lnmd+ L-: Ahdssh+ L- Stmhmf Qd]bshuhsx ]mc Rdkdbshuhsx hm
Gxcqnfdm @snl Sq]mredq eqnl @khog]shb B,G Anmcr sn @kjnwxk
Q]chb]kr9 Qnkd ne Rsqtbstq]k ]mc Ldchtl Deedbsr- ;bb- Bgdl- Pdr-
1.04+ 37+ 1784� 18/2-
%28( R]k]lnmd+ L-: F]kdnssh+ L-: Qnldqn,Lnms]kun+ D-: u]m R]msdm+
I- @-: Fqnee+ A- C-: L]xdq+ I- L-: ChK]ahn+ F- @-: Ahdssh+ L- Ahlnc]k
Du]mr� Onk]mxh Qdk]shnmrghor hm Gxcqnfdm @snl Sq]mredq eqnl B
%ro2(� G Anmcr sn sgd Btlxknwxk Q]chb]k- @ Bnlahmdc Shld,
Qdrnkudc Jhmdshb ]mc Bnlots]shnm]k Rstcx- I- ;l- Bgdl- Rnb- 1.10+
032+ 00648 � 00665-
%3/( Rg]v+ L- G-: Rgtqskdee+ U- V-: Sdqqdss+ I- @-: Btsgadqsrnm+ I- C-:
L]bLhkk]m+ C- V- B- M]shud etmbshnm]khsx hm sqhokd b]s]kxshb bqnrr,
bntokhmf9 ro2 B,G anmcr ]r k]sdms mtbkdnoghkdr- Rbhdmbd 1.05+ 241+
02/3 � 02/7-
%30( Q]udkkh+ C-: E]fmnmh+ L-: Etjtx]l]+ S-: Mhrghj]v]+ S-: Qxt+ H-
Rhsd,Rdkdbshud B � G Etmbshnm]khy]shnm ax Cdb]stmfrs]sd @mhnm
Ognsnb]s]kxrhr9 Rxmdqfhrshb Bnmsqnk ax Onk]q ]mc Rsdqhb Deedbsr
Dwo]mcr sgd Qd]bshnm Rbnod- ;BR BWsWk- 1.07+ 7+ 6/0 � 602-
%31( Bg]m+ A-: D]rsnm+ B- I-: Q]cnl+ K- Ntsbnld,Bg]mfhmf Deedbs ne
Onk]qhsx Qdudqr]k hm Gxcqnfdm,@snl,@arsq]bshnm Qd]bshnmr- I- Ogxr-
Bgdl- ; 1.04+ 008+ 2732� 2736-
%32( R]k]lnmd+ L-: Lhk]m+ L-: ChK]ahn+ F- @-: Ahdssh+ L- Qd]bshnmr
ne sgd Btlxknwxk ]mc Admyxknwxk Q]chb]kr vhsg Sdqsh]qx @lhcdr-
Gxcqnfdm @arsq]bshnm Rdkdbshuhsx ]mc sgd Qnkd ne Rodbhehb Rtarsq]sd,
Q]chb]k Gxcqnfdm Anmchmf- I- Npf- Bgdl- 1.02+ 67+ 48/8� 4806-
%33( V]kkhmf+ B- Epdd PWchbWkr hm Rnktshnm: Vhkdx9 Mdv Xnqj+ 0846-
%34( Ekdlhmf+ H- Epnmshdp NpahsWkr Wmc NpfWmhb BgdlhbWk PdWbshnmr:
Vhkdx Hmsdqrbhdmbd9 Knmcnm+ 0865+ bg- 4-
%35( V]kkhmf+ B-: L]xn+ E- Q- @ mnsd nm sgd ’]ksdqm]shmf deedbs“ hm
bnonkxldqhy]shnm- I- Onkxl- Rbh- 0837+ 2+ 784 � 786-
%36( Qnadqsr+ A- O-: Rsddk+ @- I- @m dwsdmcdc enql ne sgd Du]mr�
Onk]mxh dpt]shnm9 ] rhlokd dlohqhb]k qdk]shnmrgho enq sgd oqdchbshnm ne
]bshu]shnm dmdqfhdr enq gxcqnfdm,]snl sq]mredq qd]bshnmr- I- Bgdl- Rnb-�
Odpjhm SpWmr- 1 0883+ 1044 � 1051-
%37( Kht+ E-: X]mf+ Y-: Xt+ X-: Ldh+ X-: Gntj+ J- M- Ahlnc]k Du]mr,
Onk]mxh Qdk]shnmrghor hm Chnwhq]md Nwhc]shnmr ne ro2 B,G9 Mnm,
Odqedbs Rxmbgqnmhy]shnm hm Fdmdq]shnm ne Cdknb]khydc Q]chb]k
Hmsdqldch]sdr- I- ;l- Bgdl- Rnb- 1.06+ 028+ 0554/ � 05545-
%38( Btqbh+ Q-: C � @bbnksh+ K-: Etrbn+ B- @ Mnudk @ooqn]bg sn sgd
Deehbhdms Nwxfdm]shnm ne Gxcqnb]qanmr tmcdq Lhkc Bnmchshnmr-
Rtodqhnq Nwn Sq]mredq Rdkdbshuhsx Trhmf Chnwhq]mdr- ;bb- Bgdl- Pdr-
1..5+ 28+ 0� 8-
%4/( Rgtkdq+ V- F-: Ingmrnm+ R- K-: Ghkhmrjh+ L- J- Nqf]mnb]s]kxshb+
Chnwhq]md,Ldch]sdc B � G Gxcqnwxk]shnm tmcdq Lhkc Bnmchshnmr
Trhmf Nwnmd- Npf- Kdss- 1.06+ 08+ 368/� 3682-
%40( Fnqlhrjx+ O- D-: Vghsd+ L- B- B]s]kxrs,Bnmsqnkkdc @khog]shb
B � G Nwhc]shnmr vhsg ] Oqdchbshud Lncdk enq Rhsd,Rdkdbshuhsx- I- ;l-
Bgdl- Rnb- 1.02+ 024+ 03/41 � 03/44-
%41( Lhk]m+ L-: B]qanmh+ F-: R]k]lnmd+ L-: Bnrs]r+ L-: Ahdssh+ L-
Stmhmf Rdkdbshuhsx hm @khog]shb B � G Anmc Nwhc]shnm ne M,
@kjxk]lhcdr ]mc Ogsg]khlhcdr B]s]kxydc ax L]mf]mdrd Bnlokdwdr-
;BR BWsWk- 1.06+ 6+ 48/2� 4800-
%42( Fqheehm+ I- C-: Unfs+ C- A-: Ct Anhr+ I-: Rhfl]m+ L- R-
Ldbg]mhrshb Fthc]mbd Kd]cr sn Dmg]mbdc Rhsd,Rdkdbshuhsx hm B � G
Nwhc]shnm Qd]bshnmr B]s]kxydc ax Qtsgdmhtl ahr%Ahoxqhchmd(
Bnlokdwdr- ;BR BWsWk- 1.10+ 00+ 0/368 � 0/375-
%43( Mdvgntrd+ S-: A]q]m+ O- R- He B G Anmcr Bntkc S]kj9 Rdkdbshud
B G Anmc Nwhc]shnm- ;mfdv- Bgdl-� Hms- Dc- 1.00+ 4.+ 2251� 2263-
%44( J]v]l]s]+ X-: X]m+ L-: Kht+ Y-: A]n+ C-,G-: Bgdm+ I-: Rs]qq+ I-
S-: A]q]m+ O- R- Rb]k]akd+ Dkdbsqnbgdlhb]k Nwhc]shnm ne Tm]bshu]sdc
B � G Anmcr- I- ;l- Bgdl- Rnb- 1.06+ 028+ 6337� 6340-
%45( R]hsn+ L-: J]v]l]s]+ X-: Ld]mvdkk+ L-: M]uq]shk+ Q-: Bghnch+
C-: B]qkrnm+ D-: Gt+ O-: Bgdm+ K-: Tcx]u]q]+ R-: Jhmfrsnm+ B-: S]mv]q+
L-: Sx]fh+ R-: LbJhkkhb]m+ A- O-: Fhbghmf]+ L- F-: Rbglhcs+ L- @-:
D]rsf]sd+ L- C-: K]ladqsn+ L-: Gd+ B-: S]mf+ S-: L]k]ohs+ B- @-:
Rhfl]m+ L- R-: Lhmsddq+ R- C-: Mdtqnbj+ L-: A]q]m+ O- R- M,
@llnmhtl Xkhcd Ldch]snqr enq Dkdbsqnbgdlhb]k B � G Nwhc]shnm- I-
;l- Bgdl- Rnb- 1.10+ 032+ 6748 � 6756-
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%46( Eq]mbk+ L- L-: Ohdsqn+ V- I-: Gdgqd+ V- I-: Ahmjkdx+ I- R-:
Fnqcnm+ L- R-: CdEqddr+ C- I-: Onokd+ I- @- Rdke,bnmrhrsdms lnkdbtk]q
nqahs]k ldsgncr- WWHHH- @ onk]qhy]shnm,sxod a]rhr rds enq rdbnmc,qnv
dkdldmsr- I- Bgdl- Ogxr- 0871+ 66+ 2543-
%47( G]qhg]q]m+ O- B-: Onokd+ I- @- Sgd hmektdmbd ne onk]qhy]shnm
etmbshnmr nm lnkdbtk]q nqahs]k gxcqnfdm]shnm dmdqfhdr- Sgdnp- Bghl-
;bsW 0862+ 17+ 102 � 111-
%48( L]qdmhbg+ @- U-: Bq]ldq+ B- I-: Sqtgk]q+ C- F- Tmhudqr]k
rnku]shnm lncdk a]rdc nm rnktsd dkdbsqnm cdmrhsx ]mc nm ] bnmshmttl
lncdk ne sgd rnkudms cdehmdc ax sgd atkj chdkdbsqhb bnmrs]ms ]mc
]snlhb rtqe]bd sdmrhnmr- I- Ogxr- Bgdl- A 1..8+ 002+ 5267� 5285-
%5/( Eqhrbg+ L- I-: Sqtbjr+ F- V-: Rbgkdfdk+ G- A-: Rbtrdqh]+ F- D-:
Qnaa+ L- @-: Bgddrdl]m+ I- Q-: Rb]kl]mh+ F-: A]qnmd+ U-: Odsdqrrnm+
F- @-: M]j]srtih+ G-: Kh+ W-: B]qhb]sn+ L-: L]qdmhbg+ @- U-: Aknhmn+ I-:
I]mdrjn+ A- F-: Fnlodqsr+ Q-: Ldmmtbbh+ A-: Gq]sbgh]m+ G- O-: Nqshy+ I-
U-: Hyl]xknu+ @- E-: Rnmmdmadqf+ I- K-: Vhkkh]lr: Chmf+ E-: Khoo]qhmh+
E-: Dfhch+ E-: Fnhmfr+ I-: Odmf+ A-: Odsqnmd+ @-: Gdmcdqrnm+ S-:
Q]m]rhmfgd+ C-: Y]jqydvrjh+ U- F-: F]n+ I-: Qdf]+ M-: Ygdmf+ F-:
Kh]mf+ V-: G]c]+ L-: Dg]q]+ L-: Snxns]+ J-: Etjtc]+ Q-: G]rdf]v]+ I-:
Hrghc]+ L-: M]j]ihl]+ S-: Gnmc]+ X-: Jhs]n+ N-: M]j]h+ G-: Uqdudm+ S-:
Sgqnrrdkk+ J-: Lnmsfnldqx+ I- @-: Odq]ks]+ I- D-: Nfkh]qn+ E-: Ad]qo]qj+
L- I-: Gdxc+ I- I-: Aqnsgdqr+ D- M-: Jtchm+ J- M-: Rs]qnudqnu+ U- M-:
Jdhsg+ S- @-: Jna]x]rgh+ Q-: Mnql]mc+ I-: Q]fg]u]bg]qh+ J-: Qdmcdkk+
@- O-: Atq]ms+ I- B-: Hxdmf]q+ R- R-: Snl]rh+ I-: Bnrrh+ L-: Lhkk]l+ I- L-:
Jkdmd+ L-: @c]ln+ B-: B]llh+ Q-: Nbgsdqrjh+ I- V-: L]qshm+ Q- K-:
Lnqnjtl]+ J-: E]qj]r+ N-: Enqdrl]m+ I- A-: Enw+ C- I- FWtrrhWm 05+
Qdu- A-/0: F]trrh]m+ Hmb-9 V]kkhmfenqc+ BS+ 1/05-
%50( Bg]h+ I-,C-: Gd]c,Fnqcnm+ L- Knmf,q]mfd bnqqdbsdc gxaqhc
cdmrhsx etmbshnm]kr vhsg c]lodc ]snl,]snl chrodqrhnm bnqqdbshnmr-
Ogxr- Bgdl- Bgdl- Ogxr- 1..7+ 0.+ 5504� 551/-
%51( Bg]h+ I-,C-: Gd]c,Fnqcnm+ L- Rxrsdl]shb noshlhy]shnm ne knmf,
q]mfd bnqqdbsdc gxaqhc cdmrhsx etmbshnm]kr- I- Bgdl- Ogxr- 1..7+ 017+
/730/5-
%52( Kh]jnr+ C- F-: Mddrd+ E- Hr Hs Onrrhakd Sn Nas]hm Bntokdc
Bktrsdq Pt]khsx Dmdqfhdr ]s md]q Cdmrhsx Etmbshnm]k Sgdnqx Bnrs=
Cnl]hm,A]rdc Knb]k O]hq M]stq]k Nqahs]k Bntokdc Bktrsdq ur Lncdqm
Cdmrhsx Etmbshnm]k Sgdnqx- I- Bgdl- Sgdnpx Bnlots- 1.04+ 00+ 3/43�
3/52-
%53( Ctmmhmf+ S- G- F]trrh]m a]rhr rdsr enq trd hm bnqqdk]sdc
lnkdbtk]q b]kbtk]shnmr- H- Sgd ]snlr anqnm sgqntfg mdnm ]mc
gxcqnfdm- I- Bgdl- Ogxr- 0878+ 8.+ 0//6� 0/12-
%54( Mddrd+ E- Sgd NQB@ oqnfq]l rxrsdl- Vhkdx Hmsdpchrbho- Pdu-
Bnlots- Lnk- Rbh- 1.01+ 1+ 62� 67-
%55( Yg]n+ X-: Sqtgk]q+ C- F- Sgd L/5 rthsd ne cdmrhsx etmbshnm]kr
enq l]hm fqnto sgdqlnbgdlhrsqx+ sgdqlnbgdlhb]k jhmdshbr+ mnm,
bnu]kdms hmsdq]bshnmr+ dwbhsdc rs]sdr+ ]mc sq]mrhshnm dkdldmsr9 svn mdv
etmbshnm]kr ]mc rxrsdl]shb sdrshmf ne entq L/5,bk]rr etmbshnm]kr ]mc
01 nsgdq etmbshnm]kr- Sgdnp- Bgdl- ;bb- 1..7+ 01.+ 104� 130-
%56( Vnnc+ F- O- E-: Q]cnl+ K-: Odsdqrrnm+ F- @-: A]qmdr+ D- B-:
Eqhrbg+ L- I-: Lnmsfnldqx+ I- @- @ qdrsqhbsdc,nodm,rgdkk bnlokdsd,
a]rhr,rds lncdk bgdlhrsqx- I- Bgdl- Ogxr- 1..5+ 014+ /830/5-
%57( Gdmqx+ C- I-: Rtkkhu]m+ L- A-: Q]cnl+ K- F2,Q@C ]mc F2W,
Q@C9 Lnchehdc F]trrh]m,2 %F2( ]mc F]trrh]m,2W %F2W( oqnbdctqdr
enq q]chb]k sgdqlnbgdlhrsqx- I- Bgdl- Ogxr- 1..2+ 007+ 3738� 375/-
%58( Bg]m+ A-: Q]cnl+ K- Ghdq]qbgx ne qdk]shud anmc chrrnbh]shnm
dmsg]kohdr ]mc sgdhq trd sn deehbhdmskx bnlotsd ]bbtq]sd ]arnktsd anmc
chrrnbh]shnm dmsg]kohdr enq B,G+ B,B+ ]mc B,E anmcr- I- Ogxr- Bgdl- ;
1.02+ 006+ 2555� 2564-
%6/( Adqm]rbnmh+ B- E- Sgd oqhmbhokd ne hlodqedbs rxmbgqnmhy]shnm9 H-
Hnmhy]shnm ne b]qanm ]bhcr- SdspWgdcpnm 0874+ 30+ 2108 � 2123-
%60( Adqm]rbnmh+ B- E- Hmsqhmrhb a]qqhdqr ne qd]bshnmr ]mc sgd
oqhmbhokd ne mnmodqedbs rxmbgqnmhy]shnm- ;bb- Bgdl- Pdr- 0876+ 1.+
2/0� 2/7-
%61( Adqm]rbnmh+ B- E- Sgd oqhmbhokd ne mnmodqedbs rxmbgqnmhy]shnm9
lnqd sg]m ] pt]khs]shud bnmbdos= ;bb- Bgdl- Pdr- 0881+ 14+ 8� 05-
%62( Od]qrnm+ Q- F- Bgdlhb]k g]qcmdrr ]mc anmc chrrnbh]shnm
dmdqfhdr- I- ;l- Bgdl- Rnb- 0877+ 00.+ 6573� 658/-

%63( Drr+ C- G-: Gntj+ J- M- Chrsnqshnm.Hmsdq]bshnm dmdqfx bnmsqnk
ne 0+2,chonk]q bxbkn]cchshnm qd]bshuhsx- I- ;l- Bgdl- Rnb- 1..6+ 018+
0/535 � 0/536-
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