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:arspTbs- Rbhdmsh�b jmnvkdcfd gZr addm sqZchshnmZkkx chrrdlhmZsdc Zmc
oqdrdqudc sgqntfg qdrdZqbg Zqshbkdr otakhrgdc hm intqmZkr+ bnmedqdmbd oqn,
bddchmfr+ Zmc nmkhmd Zqbghudr- Gnvdudq+ sghr Zqshbkd,bdmsqhb oZqZchfl gZr
addm nesdm bqhshbhydc enq mns Zkknvhmf sn ZtsnlZshbZkkx oqnbdrr+ bZsdfn,
qhyd+ Zmc qdZrnm nm sghr jmnvkdcfd- :m ZksdqmZshud uhrhnm hr sn fdmdqZsd
Z rdlZmshbZkkx qhbg Zmc hmsdqkhmjdc cdrbqhoshnm ne sgd bnmsdms ne qdrdZqbg
otakhbZshnmr- Hm sghr oZodq+ vd oqdrdms sgd :qsh�bhZk Hmsdkkhfdmbd Jmnvk,
dcfd FqZog &:H,JF(+ Z kZqfd,rbZkd ZtsnlZshbZkkx fdmdqZsdc jmnvkdcfd
fqZog sgZs cdrbqhadr 71.J qdrdZqbg dmshshdr- :H,JF hmbktcdr Zants 03L
QCE sqhokdr Zmc 0-1L qdh�dc rsZsdldmsr dwsqZbsdc eqnl 222J qdrdZqbg
otakhbZshnmr hm sgd �dkc ne :H+ Zmc cdrbqhadr 4 sxodr ne dmshshdr &sZrjr+
ldsgncr+ ldsqhbr+ lZsdqhZkr+ nsgdqr( khmjdc ax 16 qdkZshnmr- :H,JF gZr
addm cdrhfmdc sn rtoonqs Z uZqhdsx ne hmsdkkhfdms rdquhbdr enq ZmZkxyhmf
Zmc lZjhmf rdmrd ne qdrdZqbg cxmZlhbr+ rtoonqshmf qdrdZqbgdqr hm sgdhq
cZhkx ina+ Zmc gdkohmf sn hmenql cdbhrhnm,lZjhmf hm etmchmf anchdr Zmc
qdrdZqbg onkhbxlZjdqr- :H,JF gZr addm fdmdqZsdc ax Zookxhmf Zm Ztsn,
lZshb ohodkhmd sgZs dwsqZbsr dmshshdr Zmc qdkZshnmrghor trhmf sgqdd snnkr9
CxFHD))+ RsZmenqc BnqdMKO+ Zmc sgd BRN BkZrrh�dq- Hs sgdm hmsdfqZsdr
Zmc �ksdqr sgd qdrtkshmf sqhokdr trhmf Z bnlahmZshnm ne cddo kdZqmhmf
Zmc rdlZmshb sdbgmnknfhdr hm nqcdq sn oqnctbd Z ghfg,ptZkhsx jmnvkdcfd
fqZog- Sghr ohodkhmd vZr duZktZsdc nm Z lZmtZkkx bqZesdc fnkc rsZmcZqc+
xhdkchmf bnlodshshud qdrtksr- :H,JF hr ZuZhkZakd tmcdq BB AX 3-. Zmc
bZm ad cnvmknZcdc Zr Z ctlo nq ptdqhdc uhZ Z RO:QPK dmconhms-

Fdwunpcr9 :qsh�bhZk Hmsdkkhfdmbd � RbgnkZqkx CZsZ � Jmnvkdcfd FqZog
� HmenqlZshnm DwsqZbshnm � MZstqZk KZmftZfd Oqnbdrrhmf

- Gmspnctashnm

Rbhdmshffb jmnvkdcfd g]r addm sq]chshnm]kkx chrrdlhm]sdc ]mc oqdrdqudc sgqntfg
qdrd]qbg ]qshbkdr otakhrgdc hm intqm]kr+ bnmedqdmbd oqnbddchmfr+ ]mc nmkhmd ]qbghudr-



1 Cdrrıfl ds Zk-

Sgdrd cnbtldmsr+ sxohb]kkx ]u]hk]akd ]r OCE+ k]bj ]m dwokhbhs l]bghmd,qd]c]akd
qdoqdrdms]shnm ne sgd qdrd]qbg vnqj- Sgdqdenqd+ sghr ]qshbkd,bdmsqhb o]q]chfl g]r
addm bqhshbhydc enq mns ]kknvhmf sn ]tsnl]shb]kkx oqnbdrr+ b]sdfnqhyd+ ]mc qd],
rnm nm sghr jmnvkdcfd Y02“- Hm qdbdms xd]qr+ sgdrd khlhs]shnmr g]ud addm etqsgdq
dwonrdc ax sgd hmbqd]rhmf mtladq ne otakhb]shnmr Y5“+ sgd fqnvhmf qnkd ne hmsdq,
chrbhokhm]qx qdrd]qbg+ ]mc sgd qdoqnctbhahkhsx bqhrhr Y1/“-

=m ]ksdqm]shud uhrhnm+ sg]s hr f]hmhmf sq]bshnm hm sgd k]rs edv xd]qr+ hr sn
fdmdq]sd ] rdl]mshb]kkx qhbg ]mc hmsdqkhmjdc cdrbqhoshnm ne sgd bnmsdms ne qdrd]qbg
otakhb]shnmr Y02+ 18+ 6+ 13“- Hmsdfq]shmf sghr c]s] vntkc tkshl]sdkx ]kknv tr sn
oqnctbd k]qfd rb]kd jmnvkdcfd fq]ogr cdrbqhahmf sgd rs]sd ne sgd ]qs hm ] ffdkc ]mc
]kk sgd qdkdu]ms dmshshdr+ d-f-+ s]rjr+ ldsgncr+ ldsqhbr+ l]sdqh]kr+ dwodqhldmsr+ ]mc
rn nm- Sghr jmnvkdcfd a]rd bntkc dm]akd ] k]qfd u]qhdsx ne hmsdkkhfdms rdquhbdr enq
]m]kxyhmf ]mc l]jhmf rdmrd ne qdrd]qbg cxm]lhbr+ rtoonqshmf qdrd]qbgdqr hm sgdhq
c]hkx ina+ ]mc hmenqlhmf cdbhrhnm,l]jhmf hm etmchmf anchdr ]mc fnudqmldmsr-

Sgd qdrd]qbg bnlltmhsx g]r addm vnqjhmf enq rdudq]k xd]qr nm ch�dqdms rnkt,
shnmr sn dm]akd ] l]bghmd,qd]c]akd qdoqdrdms]shnmr ne qdrd]qbg+ d-f-+ ax bqd]shmf
ahakhnfq]oghb qdonrhsnqhdr hm sgd Khmjdc C]s] Bkntc Y08“+ fdmdq]shmf jmnvkdcfd
a]rdr ne ahnknfhb]k c]s] Y4“+ dmbntq]fhmf sgd Rdl]mshb Otakhrghmf o]q]chfl Y16“+
enql]khrhmf qdrd]qbg vnqjfinvr Y20“+ hlokdldmshmf rxrsdlr enq l]m]fhmf m]mn,
otakhb]shnmr Y03“ ]mc lhbqnotakhb]shnmr Y15“+ + ]tsnl]shb]kkx ]mmns]shmf qdrd]qbg
otakhb]shnmr Y13“+ cdudknohmf ] u]qhdsx ne nmsnknfhdr sn cdrbqhad rbgnk]qkx c]s]+
d-f-+ RVQB5+ AHAN6+ AhCN7+ RO=Q Y10“+ BRN8 Y14“+ ]mc fdmdq]shmf k]qfd,rb]kd
jmnvkdcfd fq]ogr+ d-f-+ NodmBhs]shnm0++ Nodm =b]cdlhb Fq]og00+ Nodm Qd,
rd]qbg Imnvkdcfd Fq]og01 Y02“+ =b]cdlh].Hmctrsqx Cxm=lhbr ’=HC=( Imnvk,
dcfd Fq]og02 Y2“- Lnrs jmnvkdcfd fq]ogr hm sgd rbgnk]qkx cnl]hm sxohb]kkx bnm,
s]hm lds]c]s] cdrbqhahmf dmshshdr+ rtbg ]r ]tsgnqr+ udmtdr+ nqf]mhy]shnmr+ qd,
rd]qbg snohbr+ ]mc bhs]shnmr- Tdqx edv ne sgdl Y15+ 01+ 03+ 02“ ]bst]kkx hmbktcd
dwokhbhs qdoqdrdms]shnm ne sgd jmnvkdcfd oqdrdmsdc hm sgd qdrd]qbg o]odqr- = qd,
bdms dw]lokd hr sgd Nodm Qdrd]qbg Imnvkdcfd Fq]og Y02“ sg]s ]krn n�dqr ]
vda hmsdqe]bd enq ]mmns]shmf ]mc m]uhf]shmf qdrd]qbg o]odqr- Sxohb]kkx+ sgdrd
jmnvkdcfd fq]ogr ]qd onotk]sdc dhsgdq ax gtl]m dwodqsr Y03+ 02“ nq ax ]tsn,
l]shb ohodkhmdr a]rdc nm M]stq]k K]mft]fd Oqnbdrrhmf ’MKO( ]mc Hmenql]shnm
Dwsq]bshnm ’HD( Y12+ 05“- Sgd ffqrs rnktshnm trt]kkx oqnctbdr ]m ghfg,pt]khsx nts,
bnld+ ats rt�dqr eqnl khlhsdc rb]k]ahkhsx- Bnmudqrdkx+ sgd k]ssdq hr ]akd sn oqnbdrr
udqx k]qfd bnqonq] ne otakhb]shnmr+ ats l]x xhdkc ] mnhrhdq ntsbnld-

Sgd qdbdms ]cu]mbdldmsr hm cddo kd]qmhmf ]qbghsdbstqdr g]ud enrsdqdc sgd
dldqfdmbd ne rdudq]k dwbdkkdms snnkr sg]s dwsq]bs hmenql]shnm eqnl qdrd]qbg ota,
khb]shnmr vhsg ] e]hq ]bbtq]bx Y3+ 00+ 07+ 05“- Gnvdudq+ hmsdfq]shmf sgd ntsots ne
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sgdrd snnkr hm ] bngdqdms ]mc bnloqdgdmrhud jmnvkdcfd fq]og hr rshkk ]m nodm
bg]kkdmfd-

Hm sghr o]odq+ vd oqdrdms sgd =qshffbh]k Hmsdkkhfdmbd Imnvkdcfd Fq]og ’=H,
IF(+ ] k]qfd,rb]kd ]tsnl]shb]kkx fdmdq]sdc jmnvkdcfd fq]og sg]s cdrbqhadr 71/I
qdrd]qbg dmshshdr hm sgd ffdkc ne =H- =H,IF hmbktcdr ]ants 03L QCE sqhokdr ]mc
0-1L qdhffdc rs]sdldmsr dwsq]bsdc eqnl 222I qdrd]qbg otakhb]shnmr hm sgd ffdkc
ne =H ]mc cdrbqhadr 4 sxodr ne dmshshdr ’qdrd]qbg snohbr+ s]rjr+ ldsgncr+ ldsqhbr+
l]sdqh]kr( khmjdc ax 16 qdk]shnmr- D]bg rs]sdldms hr ]krn ]rrnbh]sdc sn sgd rds ne
otakhb]shnmr hs v]r dwsq]bsdc eqnl ]mc sgd snnkr sg]s ]kknvdc hsr cdsdbshnm-

=H,IF v]r fdmdq]sdc ax ]ookxhmf ]m ]tsnl]shb ohodkhmd Y8“ nm ] bnqotr ne
otakhb]shnmr dwsq]bsdc eqnl sgd Lhbqnrnes =b]cdlhb Fq]og ’L=F(- Sghr ]o,
oqn]bg dwsq]bsr dmshshdr ]mc qdk]shnmrghor trhmf sgqdd rs]sd ne sgd ]qs snnkr9 Cx,
FHD)) Y2/“+ sgd BRN Bk]rrhffdq Y12“+ ]mc Rs]menqc BnqdMKO Y1+ 06“- Hs sgdm
hmsdfq]sdr rhlhk]q dmshshdr ]mc qdk]shnmrghor ]mc ffksdqr bnmsq]chbshmf nq mnhrx
sqhokdr- =H,IF hr ]u]hk]akd nmkhmd03 ]mc b]m ad ptdqhdc uh] ] Thqstnrn sqhokd,
rsnqd nq cnvmkn]cdc ]r ] ctlo- Vd ok]m sn qdkd]rd ] mdv udqrhnm ne =H,IF
dudqx rhw lnmsgr+ hm nqcdq sn hmbktcd mdv dmshshdr ]mc qdk]shnmrghor eqnl qdbdms
otakhb]shnmr-

Sgd qdl]hmcdq ne sghr o]odq hr nqf]mhydc ]r enkknvr- Rdbshnm 1 chrbtrrdr sgd
qdk]sdc vnqj+ onhmshmf nts sgd dwhrshmf f]or- Rdbshnm 2 cdrbqhadr =H,IF+ sgd
ohodkhmd trdc enq hsr fdmdq]shnm+ ]mc ntq ok]m enq qdkd]rhmf mdv udqrhnmr- Rdbshnm 3
qdonqsr sgd du]kt]shnm- Ehm]kkx+ Rdbshnm 4 bnmbktcdr sgd o]odq+ chrbtrrdr sgd
khlhs]shnmr+ ]mc cdffmdr etstqd chqdbshnmr ne qdrd]qbg vgdqd vd ]qd gd]cdc-

1 KdkWsdc Rnpi

Ctd sn hsr hlonqs]mbd hm sgd ]tsnl]shb ]mc rdlh,]tsnl]shb athkchmf ]mc l]hm,
sdm]mbd ne Imnvkdcfd A]rdr+ sgd ]qd] ne Hmenql]shnm Dwsq]bshnm ’HD( bnloqhrdr
] k]qfd ancx ne vnqj+ vghbg hmbktcdr ] u]qhdsx ne ldsgncr enq g]qudrshmf dmsh,
shdr ]mc qdk]shnmrghor eqnl sdws- Hm l]mx ne sgd oqnonrdc rnktshnmr+ HD qdkhdr
nm O]qs,Ne,Roddbg ’OnR( s]ffhmf ]mc u]qhntr sxod ne o]ssdqmr+ lnqognknfhb]k nq
rxms]bshb]k Y17+ 11“+ nesdm bnlokdldmshmf sgdlrdkudr sn bnlodmr]sd enq qdctbdc
bnudq]fd- Sgd lnrs qdbdms ]ooqn]bgdr dwoknhs u]qhntr qdrntqbdr sn cdudkno dmrdl,
akd ldsgncnknfhdr Y07“- He vd bnmrhcdq HD ]r sgd bnlahm]shnm ne svn l]hm s]rjr+
dwsq]bshmf dmshshdr ]mc hcdmshexhmf qdk]shnmr eqnl sdws+ sgd k]ssdq g]r oqnudm
vhsgnts cntas sgd lnrs bg]kkdmfhmf- Sgd lnrs rtbbdrretk lncdkr enq qdk]shnm
dwsq]bshnm ]qd dhsgdq a]rdc nm jmnvkdcfd nq rtodquhrdc ]mc+ sgdqdenqd+ cdodmc
nm k]qfd ]mmns]sdc c]s]rdsr+ vghbg ]qd q]qd ]mc bnrskx sn oqnctbd- =lnmf sgd
jmnvkdcfd,a]rdc nmdr+ hs hr vnqsg sn bhsd EQDC04+ ] l]bghmd qd]cdq cdudknodc
ax Y00“ nm sno ne Anwdq Y7“- Gnvdudq+ sgdrd snnkr ]qd athks enq nodm,cnl]hm dw,
sq]bshnm ]mc cn mns trt]kkx odqenqlr vdkk nm qdrd]qbg otakhb]shnmr sg]s sxohb]kkx
trd rbhdmshffb i]qfnm ]mc cnl]hm,cdodmcdms sdqlr-

Enq ] mtladq ne xd]qr+ qdrd]qbgdqr g]ud s]qfdsdc rbhdmshffb otakhb]shnmr ]r ]
bg]kkdmfd cnl]hm+ eqnl vghbg sn dwsq]bs rsqtbstqdc hmenql]shnm- Sgd dwsq]bshnm

03 gsso9..v2hc-npf._hjf
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ne qdk]shnmr eqnl rbhdmshffb o]odqr g]r qdbdmskx q]hrdc hmsdqdrs ]lnmf sgd MKO qd,
rd]qbg bnlltmhsx+ sg]mjr ]krn sn bg]kkdmfdr rtbg ]r RdlDu]k 1/06+ rbhdmbdHD05

]mc RdlDu]k 1/07 S]rj 6 Rdl]mshb Pdk]shnm Dwsq]bshnm ]mc Bk]rrh�b]shnm hm
Rbhdmsh�b O]odqr Y0/“+ vgdqd o]qshbho]msr s]bjkdc sgd oqnakdl ne cdsdbshmf ]mc
bk]rrhexhmf cnl]hm,rodbhffb rdl]mshb qdk]shnmr- Rhmbd sgdm+ dwsq]bshnm ldsgncnkn,
fhdr enq sgd otqonrd ne athkchmf jmnvkdcfd fq]ogr eqnl rbhdmshffb o]odqr rs]qsdc
sn roqd]c hm sgd khsdq]stqd Y04“- Enq dw]lokd+ ]tsgnqr hm Y0“ dloknxdc rxms]bshb]k
o]ssdqmr sn cdsdbs dmshshdr+ ]mc cdffmdc svn sxodr ne qdk]shnmr sg]s l]x dwhrs
adsvddm svn dmshshdr ’h-d-+ gxonmxlx ]mc ]ssqhatsdr( ax cdffmhmf qtkdr nm mntm
ogq]rdr- =mnsgdq ]ssdlos sn athkc rbhdmshffb jmnvkdcfd fq]ogr eqnl rbgnk]qkx
c]s] v]r odqenqldc ax Y05“+ ]r ]m dunktshnm ne sgd ]tsgnqr% vnqj ]s RdlDu]k
1/07 S]rj 6- Ehqrs+ ]tsgnqr oqnonrdc ] Cddo Kd]qmhmf ]ooqn]bg sn dwsq]bs dm,
shshdr ]mc qdk]shnmr eqnl sgd rbhdmshffb khsdq]stqd: sgdm+ sgdx trdc sgd qdsqhdudc
sqhokdr enq athkchmf ] jmnvkdcfd fq]og nm ] c]s]rds ne 00/. /// o]odqr- Gnv,
dudq+ sgdx nmkx trdc ] rds ne rhw oqdcdffmdc qdk]shnmr+ vghbg lhfgs ad snn fdmdqhb
enq sgd otqonrd ne xhdkchmf hmrhfgsr eqnl sgd qdrd]qbg k]mcrb]od- Bnmudqrdkx+ vd
]krn cdsdbsdc eqdptdms udqar trdc nm qdrd]qbg ]qshbkdr ]mc l]oodc sgdl sn 16
rdl]mshb qdk]shnmr+ l]jhmf ntq qdrtksr lnqd oqdbhrd ]mc ffmd,fq]hmdc-

2 :GfiIE

2-. 5H+IE Ntdpthdv

Sgd =qshffbh]k Hmsdkkhfdmbd Imnvkdcfd Fq]og ’=H,IF( hmbktcdr ]ants 03L QCE
sqhokdr ]mc cdrbqhadr ] rds ne 0-1L rs]sdldmsr ]mc 71/I dmshshdr dwsq]bsdc eqnl
] bnkkdbshnm ne 222+5/8 otakhb]shnmr hm =qshffbh]k Hmsdkkhfdmbd ’=H( hm sgd odqhnc
0878,1/07- Hm nqcdq sn hmsdqkhmj =H,IF vhsg nsgdq vdkk,jmnvm jmnvkdcfd a]rdr+
vd ]krn fdmdq]sdc 08+6/3 nvk3r]ld:r qdk]shnmrghor vhsg Vhjhc]s] ]mc 5+370 vhsg
BRN- Sgd btqqdms udqrhnm ne =H,IF v]r fdmdq]sdc ]mc vhkk ad qdftk]qkx toc]sdc
sgqntfg ]m ]tsnl]shb ohodkhmd sg]s hmsdfq]sdr ]mc dmqhbgdr c]s] eqnl Lhbqnrnes
=b]cdlhb Fq]og+ sgd Bnlotsdq Rbhdmbd Nmsnknfx ’BRN(+ ]mc Vhjhc]s]-

Sgd =H,IF nmsnknfx hr ]u]hk]akd nmkhmd06 ]mc athkcr nm RINR07+ OQNT,N08+
]mc NVK1+- D]bg rs]sdldms hm =H,IF hr ]rrnbh]sdc vhsg ] sqhokd cdrbqhahmf sgd
qdk]shnmrgho adsvddm svn dmshshdr ]mc ] mtladq ne qdkdu]ms lds]c]s]- Rodbhff,
b]kkx+ ] rs]sdldms hr cdrbqhadc ax sgd enkknvhmf qdk]shnmrghor9

z qce3rtaidbs+ qce3oqdchb]sd+ ]mc qce3naidbs+ vghbg oqnuhcd sgd rs]sdldms hm rs]m,
c]qc sqhokd enql:

z ]hjf,nms3g]rRtoonqs+ vghbg qdonqsr sgd mtladq ne otakhb]shnmr sgd rs]sdldms
v]r cdqhudc eqnl:

05 gssor9..rbhdmbdhd-fhsgta-hn.
06 gsso9..v2hc-npf._hjf._hjf.nmsnknfw
07 gssor9..vvv-v2-npf.1//3./1.rjnr.
08 gssor9..vvv-v2-npf.SO.opnu,n.
1+ gssor9..vvv-v2-npf.MVI.
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z OPNU,N3v]rCdqhudcEqnl+ vghbg oqnuhcdr oqnudm]mbd hmenql]shnm ]mc khrsr
sgd HCr ne sgd otakhb]shnmr eqnl vghbg sgd rs]sdldms v]r dwsq]bsdc:

z OPNU,N3v]rFdmdq]sdcAx+ vghbg oqnuhcdr oqnudm]mbd ]mc udqrhnmhmf hmenq,
l]shnm+ khrshmf ’h( sgd snnkr trdc sn cdsdbs sgd qdk]shnmrgho+ ]mc ’hh( sgd
udqrhnm ne sgd ohodkhmd sg]s v]r trdc:

z ]hjf,nms3hrHmudqrd+ vghbg rhfm]kr he sgd rs]sdldms v]r bqd]sdc ax hmedqqhmf
sgd hmudqrd ne ] qdk]shnmrgho dwsq]bsdc eqnl sgd sdws-

z ]hjf,nms3hrHmedqqdcAxSq]mrhshuhsx+ vghbg rhfm]kr he sgd rs]sdldms v]r hmedqqdc
ax nsgdq rs]sdldmsr ’h-d-+ uh] sq]mrhshud bknrtqd(-

=m dw]lokd ne ]m =H,IF rs]sdldms hr rgnvm hm sgd enkknvhmf9

_hjf9rs_sdldmsW00/422 _ _hjf,nms9Rs_sdldms+ opnun9Dmshsw :

_hjf,nms9g_rRtoonps 3 :

_hjf,nms9hrGmedppdc@wSp_mrhshuhsw e_krd :

_hjf,nms9hrGmudprd e_krd :

pce9rtaidbs _hjf9kd_pmhmfW_kfnphsgl :

pce9opdchb_sd _hjf,nms9trdrLdsgnc :

pce9naidbs _hjf9fp_chdmsWcdrbdms :

opnun9v_rBdphudcEpnl _hjf90406//320/+

_hjf9086261/376+

_hjf908854/2658+

_hjf91/74048751 :

opnun9v_rFdmdp_sdc@w _hjf9BwFGD##+

_hjf9ModmGD+

_hjf9ohodkhmdWT0-1 -

Sgd dw]lokd hkktrsq]sdr sgd rs]sdldms :kdUqmhmf Ukfnqhsgl+ trdrBdsgnc+
fqUchdms cdrbdms< ]mc ]kk hsr qdkdu]ms hmenql]shnm- Hs cdbk]qdr sg]s sghr rs]sd,
ldms v]r dwsq]bsdc eqnl entq otakhb]shnmr ’trhmf ]hjf,nms3g]rRtoonqs( ]mc fhudr
sgd HCr enq sgdrd otakhb]shnmr ’trhmf oqnun3v]rCdqhudcEqnl(-

Hs ]krn trdr oqnun3 v]rFdmdq]sdcAx sn cdbk]qd sgd rodbhffb snnkr sg]s vdqd
trdc sn hcdmshex sgd rs]sdldms+ ]mc vghbg udqrhnm ne ntq ohodkhmd v]r trdc sn
oqnbdrr hs-

Sgd =H,IF nmsnknfx cdrbqhadr ffud sxodr ne qdrd]qbg dmshshdr ’Ldsgnc+ S]rj+
L]sdqh]k+ Ldsqhb+ NsgdqDmshsx(- Vd enbtrdc nm sgnrd sxodr rhmbd sgdx ]qd ]kqd]cx
rtoonqsdc ax rdudq]k hmenql]shnm dwsq]bshnm snnkr Y05“ ]mc admbgl]qjr Y0/“-

Sgd qdk]shnmr adsvddm sgd hmrs]mbdr ne sgdrd sxodr vdqd hmrsd]c bq]esdc
]m]kxrhmf sgd l]hm oqdchb]sdr ]mc sqhokdr qdstqmdc ax rdudq]k snnkr- Vd rd,
kdbsdc sgd lnrs eqdptdms oqdchb]sdr dwsq]bsdc ax MKO snnkr ]mc fdmdq]sdc ]
rds ne b]mchc]sd qdk]shnmr ax bnlahmhmf sgdl vhsg sgd ffud rtoonqsdc dmsh,
shdr- Enq dw]lokd+ sgd oqdchb]sd trdr v]r trdc sn oqnctbd trdrLdsgnc+ trdr,
S]rj+ trdrL]sdqh]k+ trdrLdsqhb+ trdrNsgdqDmshsx- Sgd hr ] oqdchb]sd v]r hmrsd]c
l]oodc sn sgd rjnr3aqn]cdq qdk]shnm+ d-f-+ :mdtqUk mdsunqj + rjnr3aqnUcdq+
lUbghmd kdUqmhmf sdbgmhptd<- Sghr cq]es v]r qduhrdc hm rtardptdms hsdq]shnmr
ax entq cnl]hm dwodqsr+ vgn dudmst]kkx rdkdbsdc 16 qdk]shnmr cdqhudc eqnl 8 a],
rhb udqar ’trdr+ hmbktcdr+ hr+ du]kt]sdr+ oqnuhcdr+ rtoonqsr+ hloqnudr+ qdpthqdr+ ]mc
oqdchbsr( ]mc cdffmdc sgdhq bg]q]bsdqhrshbr+ rtbg ]r cnl]hm+ q]mfd+ ]mc sq]mrhshud,
mdrr- Cdffmhmf sgd bnqqdbs cnl]hm enq d]bg qdk]shnmrgho ]krn dm]akdc tr sn ffksdq
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l]mx hmu]khc rs]sdldmsr qdstqmdc ax sgd nqhfhm]k snnkr ]r chrbtrrdc hm Rdbshnm 2-2-
=H,IF hr khbdmrdc tmcdq ] Bqd]shud Bnllnmr =ssqhatshnm 3-/ Hmsdqm]shnm]k Kh,
bdmrd ’BB AW 3-/(- Hs b]m ad cnvmkn]cdc ]r ] ctlo ]s gsso3..u/hc,nqf.Uhjf.
]mc ptdqhdc uh] ] Thqstnrn sqhokdrsnqd ]s gsso3..u/hc,nqf.Uhjf.roUqpk.-

Hm sgd enkknvhmf rtardbshnm+ vd vhkk chrbtrr sgd ]tsnl]shb fdmdq]shnm ne =H,
IF sqhokdr ’Rdbs- 2-1(+ gnv hs v]r ]rrdlakdc ’Rdbs- 2-2(+ ]mc cdrbqhad hs hm lnqd
cds]hkr ’Rdbs- 2-3(-

2-1 OdrdVpag Dmshshdr Vmc OdiVshnmr DwspVashnm

Sghr rdbshnm hkktrsq]sdr sgd ohodkhmd enq dwsq]bshmf dmshshdr ]mc qdk]shnmrghor eqnl
qdrd]qbg o]odqr ]mc fdmdq]shmf =H,IF- Ehftqd 0 rgnvr sgd ]qbghsdbstqd ne sgd
ohodkhmd- Sghr ]ooqn]bg ffqrs cdsdbsr rta,rsqhmfr sg]s qdedq sn qdrd]qbg dmshshdr+
khmjr sgdl ax trhmf ansg oqd,cdffmdc ]mc udqa,a]rdc qdk]shnmr+ ]mc fdmdq]sdr
sgqdd chrinhms rdsr ne sqhokdr- Sgdm+ hs ]ookhdr MKO sdbgmhptdr sn qdlnud snn
fdmdqhb dmshshdr ’d-f-+ []ooqn]bg`+ []kfnqhsgl`( ]mc bkd]mr tmtrt]k bg]q]bsdqr
’d-f-+ gxogdmr trdc hm sdws sn rs]qs ] mdv qnv(- Ehm]kkx+ hs ldqfdr snfdsgdq sqhokdr
sg]s g]ud sgd r]ld rtaidbs ]mc naidbs ]mc trdr ] l]mt]kkx bq]esdc chbshnm]qx
sn fdmdq]sd sgdhq qdk]shnmrghor-

Agf- 0- RbgdlZ ne ntq ohodkhmd sn dwsqZbs Zmc gZmckd dmshshdr Zmc qdkZshnmr-

Cdraphoshnm ne Dloinxdc Snnir Vmc Kdsgncr- Sgd enkknvhmf snnkr vdqd
trdc sn dwsq]bs qdrd]qbg dmshshdr ]mc sgdhq qdk]shnmr9

z CxFHD)) W0.[ cdrhfmdc ax V]ccdm ds ]k- v]r trdc sn odqenql sgd ffqrs
o]qrhmf ne sgd hmots rbhdmshffb c]s]- Hs hr ] eq]ldvnqj vghbg dwoknhsr ADQS
dladcchmfr hmsn ] mdtq]k mdsvnqj lncdk sn ]m]kxyd rbhdmshffb sdws- Sgd Cx,
FHD)) eq]ldvnqj dwsq]bsr rhw sxodr ne qdrd]qbg dmshshdr S]rj+ Ldsgnc+ Lds,
qhb+ L]sdqh]k+ Nsgdq,Rbhdmsh�b,Sdql+ ]mc Fdmdqhb ]mc rdudm sxodr ne qdk],
shnmr ’h-d-+ Bnlo]qd+ O]qs,ne+ Bnmitmbshnm+ Du]kt]sd,enq+ Ed]stqd,ne+ Trdc,
enq+ Gxonmxl,Ne (- Enq sgd otqonrd ne sghr vnqj+ vd chrb]qcdc ]kk sgd sqhokdr
vhsg qdk]shnm Bnmitmbshnm ]mc Fdmdqhb+ rhmbd sgdx chc mns b]qqx rtflbhdms rd,
l]mshb hmenql]shnm- CxFHD)) dwoknhsr ] eddc,enqv]qc mdtq]k mdsvnqj sg]s
hr ]ookhdc nm ro]m qdoqdrdms]shnmr ne sgd hmots sdwsr sn bnlotsd svn rbnqdr u0



:H,JF9 Jmnvkdcfd FqZog ne :qsh�bhZk Hmsdkkhfdmbd 6

]mc u1+ vghbg ld]rtqd sgd oqna]ahkhsx ne ro]m qdoqdrdms]shnmr sn ad qdrd]qbg
dmshshdr nq qdk]shnmr vhsghm sgd oqdcdffmdc sxodr-

z Sgd BRN Bk]rrh�dq10 Y12“+ hr ] snnk athks nm sno ne sgd Bnlotsdq Rbhdmbd Nm,
snknfx+ ]m ]tsnl]shb]kkx fdmdq]sdc nmsnknfx ne qdrd]qbg ]qd]r hm sgd ffdkc ne
Bnlotsdq Rbhdmbd Y14“- Hs hcdmshffdr snohbr ax ld]mr ne svn ch�dqdms bnlon,
mdmsr+ sgd rxms]bshb lnctkd ]mc sgd rdl]mshb lnctkd- Sgd rxms]bshb lnctkd
]cnosr rxms]bshb]k qtkdr hm nqcdq sn cdsdbs snohbr hm sgd sdws- Hm o]qshbtk]q+
nm tmhfq]lr+ ahfq]lr+ ]mc sqhfq]lr bnlotsdc nm sdws+ hs ]ookhdr sgd Kdudm,
rgsdhm rhlhk]qhsx vhsg sgd k]adkr ne sgd snohbr hm BRN- He sgd rhlhk]qhsx lddsr
] fhudm sgqdrgnkc sgd m,fq]l hr qdbnfmhydc ]r qdrd]qbg snohb- Sgd rdl]mshb
lnctkd dwoknhsr sgd jmnvkdcfd bnms]hmdc hm ] Vnqc1Tdb lncdk sq]hmdc nm ]
bnqotr ne rbhdmshffb o]odqr ]mc ] qdftk]q dwoqdrrhnm nm OnR s]fr ne sgd hmots
sdws sn l]o m,fq]lr sn qdrd]qbg snohbr-

z Sgd Nodm Hmenql]shnm Dwsq]bshnm fiNodmHD( Y1“ hr ]m ]mmns]snq oqnuhcdc ax
sgd Rs]menqc Bnqd MKO rthsd- Hs dwsq]bsr fdmdq]k dmshshdr ]mc qdk]shnmr eqnl
] ok]hm sdws- Hs cdsdbsr fqntor ne vnqcr ’bk]trdr( vgdqd sgdqd ]qd ]s kd]rs
] rtaidbs ]mc ] udqa ax dwoknqhmf ] o]qrhmf sqdd ne hsr hmots- Ehqrs+ bk]trdr
sg]s gnkc sghr rxms]bshb rsqtbstqd ]qd athks- Sgdm+ hs ]cnosr ] ltkshmnlh]k
knfhrshb qdfqdrrhnm bk]rrhffdq sn qdbtqrhudkx dwoknqd sgd cdodmcdmbx sqdd ne
rdmsdmbdr eqnl fnudqmnq sn cdodmc]ms mncdr- Sgd m]stq]k knfhb ne bk]trdr hr
b]ostqdc ax dwoknhshmf rdl]mshb chbs]shmf bnmsdwsr ]mc+ ffm]kkx+ knmf bk]trdr
]qd rdfldmsdc hmsn sqhokdr- Hm nqcdq sn cdsdbs nmkx sqhokdr sg]s ]qd qdk]sdc sn
qdrd]qbg dmshshdr+ vd qdlnudc ]kk NodmHD sqhokdr vgdqd sgd rsqhmf ne cdsdbsdc
dmshshdr chc mns nudqk]o vhsg sgd rsqhmf ne sgd qdrd]qbg dmshshdr oqduhntrkx
entmc ax CxFHD)) ]mc BRN bk]rrhffdq-

z OnR S]ffdq ne Rs]menqc Bnqd MIO11 vghbg ]mmns]sdr OnR s]fr ne ]m hmots
sdws- Sgd OnR s]fr vdqd trdc sn cdsdbs ]kk udqar sg]s lhfgs qdoqdrdms ]
qdk]shnm adsvddm svn qdrd]qbg dmshshdr- Lnqd oqdbhrdkx+ enq d]bg rdmsdmbd rg

vd gdkc ]kk sgd udqar T ; ∈u+. γ γ γ . uj{ adsvddm d]bg o]hq ne qdrd]qbg dmshshdr
’cl. cm( sn bqd]sd sqhokdr hm sgd enql ,cl+ u+ cm< vgdqd u → T -

Eqnl d]bg ]arsq]bs Vg ne sgd hmots =H o]odqr+ sgd ohodkhmd dwsq]bsdc dmshshdr
>g ]mc qdk]shnmr Mg- Lnqd rodbhffb]kkx+ sgdrd rdsr vdqd ffqrskx dwsq]bsdc ax trhmf
sgd CxFHD)) snnk12- Sgdm+ >g v]r dwo]mcdc ax trhmf ]kk qdrd]qbg snohbr sg]s
vdqd entmc ax sgd BRN bk]rrhffdq- Rtardptdmskx+ NodmHD v]r ]ookhdc sn o]qrd
sgd sdws+ ]mc ]kk sqhokdr hm sgd enql , rtaicbs+ ucpa+ maicbs < vhsg ansg rtaidbs
]mc naidbs sg]s nudqk]o qdrd]qbg dmshshdr hm >g vdqd ]ccdc sn Mg- Sgd rds Mg

v]r ffm]kkx dwo]mcdc ax trhmf ]kk sqhokdr athks ax dwoknhshmf sgd OnR s]ffdq- Sgd
qd]cdq mnshbdr sg]s adsvddm svn dmshshdr ch�dqdms qdk]shnmr lhfgs ad cdsdbsdc ax
sgd nqhfhm snnkr+ sgdqdenqd+ svn dmshshdr vhsghm =H,IF b]m ad ]s lnrs khmjdc ax
2 ch�dqdms qdk]shnmr-

GVmcihmf ne OdrdVpag Dmshshdr- Qdrd]qbg dmshshdr dwsq]bsdc eqnl ok]hm sdws
b]m bnms]hm udqx fdmdqhb mntmr+ mnhrx dkdldmsr+ ]mc vqnmf qdoqdrdms]shnmr ctd

10 gssor9..fhsgta-bnl._mfdknr_k_shmn.brn,bk_rrhehdp
11 gssor9..mko-rs_menpc-dct.rnesv_pd.s_ffdp-rgslk
12 Vd sgZmj MUHCH: Bnqo- enq sgd cnmZshnm ne 0 ShsZm Wo FOT trdc hm sghr qdrdZqbg-
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sn lhrs]jdr hm sgd dwsq]bshnm oqnbdrr- Hm ]cchshnm+ ch�dqdms sdws qdoqdrdms]shnmr
lhfgs qdedq sn sgd r]ld qdrd]qbg dmshsx- Sn oqdudms rnld ne sgdrd hrrtdr+ ntq
]ooqn]bg odqenqldc sgd enkknvhmf rsdor- Ehqrs+ hs bkd]mdc dmshshdr eqnl otmbst,
]shnm rhfmr ’d-f-+ gxogdmr ]mc ]onrsqnogdr( ]mc rsno,vnqcr- Sgdm+ hs dwoknhsdc
] l]mt]kkx athks ak]bjkhrs ne dmshshdr sn ffksdq nts ]lahftntr dmshshdr+ rtbg ]r
[kd]qmhmf`- Sgdm+ hs ]ookhdc rhlokd qtkdr sn rokhs rsqhmfr sg]s bnms]hmdc lnqd
sg]m nmd qdrd]qbg dmshsx- Enq dw]lokd+ ] qdrd]qbg dmshsx khjd l]bghmd kd]qmhmf
]mc c]s] lhmhmf v]r rokhs hm l]bghmd kd]qmhmf ]mc c]s] lhmhmf- Rtardptdmskx+
]bqnmxlr vdqd cdsdbsdc ]mc rnkudc vhsghm sgd r]ld ]arsq]bs ax dwoknhshmf sgd
e]bs sg]s sgdx trt]kkx ]ood]q hm aq]bjdsr mdws sn sgd dwsdmcdc enql ne sgd qdk]sdc
dmshshdr d-f-+ Rtoonqs Udbsnq L]bghmd fiRUL(-

Hm nqcdq sn chrb]qc fdmdqhb dmshshdr ’d-f-+ ]ooqn]bg+ ldsgnc+ shld+ o]odq(+ vd
dwoknhsdc sgd Hmenql]shnm Bnmsdms ’HB( rbnqd bnlotsdc nm ntq dmshshdr ax ld]mr
ne sgd MKSI13 khaq]qx+ ]mc ] vghsd,khrs ne dmshshdr sg]s g]c sn ad oqdrdqudc-
Rodbhffb]kkx+ ntq vghsd,khrs v]r bnlonrdc ax ]kk BRN snohbr ]mc ]kk jdxvnqcr
bnlhmf eqnl ntq hmots qdrd]qbg o]odqr- Ntq ohodkhmd chrb]qcdc ]kk dmshshdr sg]s
vdqd mns hm sgd vghsd,khrs ]mc sg]s g]c ] HB dpt]k nq knvdq sg]m ]m dlohqhb]kkx
]mc l]mt]kkx cdffmdc sgqdrgnkc ne 04-

Ehm]kkx+ vd ldqfdc rhmftk]q ]mc oktq]k enqlr ne sgd r]ld dmshshdr sn ]unhc sg]s
l]mx qdrtkshmf sqhokdr dwoqdrrdc sgd r]ld hmenql]shnm- Vd sq]mrenqldc oktq]k
dmshshdr hm sgdhq rhmftk]q enql trhmf sgd Vnqcmds kdll]shydq ]mc ldqfdc dmshshdr
sg]s qdedq sn sgd r]ld qdrd]qbg snohb ’d-f-+ nmsnknfx ]khfmldms ]mc nmsnknfx
l]sbghmf( ]bbnqchmf sn sgd qdkdu]msDpthu]kdms qdk]shnm hm BRN-

GVmcihmf ne OdiVshnmr- Hm sghr rdbshnm+ vd cdrbqhad gnv sgd ohodkhmd hcdmshffdc
rodbhffb qdk]shnmr adsvddm dmshshdr-

Adrs qdk]shnmr rdkdbsnq- Ntq qdk]shnmr b]m ad chuhcdc hm sgqdd rtardsr h( M,��9
sgd rds ne sqhokdr cdqhudc ax sgd CxFHD)) eq]ldvnqj vgdqd qdk]shnmr ]qd oqd,
cdffmdc hh( MIED 9 sgd rds ne sqhokdr cdsdbsdc ax NodmHD vgdqd d]bg qdk]shnm hr ]
udqa+ ]mc hhh( MOnP 9 sgd rds ne sqhokdr sg]s vdqd athks nm sno ne sgd OnR s]ffdq
qdrtksr vgdqd d]bg qdk]shnm hr ] udqa-

Hm nqcdq sn hmsdfq]sd sgdrd sqhokdr ]mc hcdmshex nmd qdk]shnm enq d]bg o]hq ne
dmshshdr vd odqenqldc sgd enkknvhmf nodq]shnmr-

z Sgd rds ne sqhokdr M,�� bnms]hmhmf oqdcdffmdc qdk]shnmr v]r lnchffdc ]r
enkknvr- Kds EM ; Yp0. γ γ γ . pm“ sgd khrs ne qdk]shnmr adsvddm ] o]hq ne dmshshdr
co. cp rtbg sg]s ’co. pg. cp( → M,��- Sgdm+ sgd lnrs eqdptdms qdk]shnm peqdp

v]r rdkdbsdc ]r sgd lnrs eqdptdms qdk]shnm hm EM ]mc trdc sn athkc sgd sqhokd
, co. peqdp. cp <- Sgd rds ne sqhokdr rn athks fdmdq]sdc sgd rds R,��-

z Sgd rds ne sqhokdr MIED qdk]shnmr v]r sq]mrenqldc ]r enkknvr- Enq d]bg o]hq ne
qdrd]qbg dmshshdr ’co. cp( ]kk sgdhq qdk]shnmr EM ; Yp0. γ γ γ . pm“ vdqd bnkkdbsdc-
Enq d]bg qdk]shnm pg+ hsr bnqqdronmchmf vnqc dladcchmf vg v]r ]rrnbh]sdc
]mc sgd khrs EMv v]r athks- Sgd vnqc dladcchmfr vdqd athks ax ]ookxhmf sgd
Vnqc1Tdb ]kfnqhsgl nudq sgd shskdr ]mc ]arsq]bsr ne 3+4L Dmfkhrg o]odqr hm

13 gssor9..vvv-mksj-npf.gnvsn.vnpcmds-gslk
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sgd ffdkc ne Bnlotsdq Rbhdmbd eqnl L=F ]esdq qdok]bhmf ro]bdr vhsg tmcdq,
rbnqdr hm ]kk m,fq]lr l]sbghmf sgd BRN snohb k]adkr ]mc enq eqdptdms ahfq]lr
]mc sqhfq]lr- Sgdm+ ]kk vnqc dladcchmfr vg vdqd ]udq]fdc xhdkchmf vSrf+
]mc ax trhmf sgd bnrhmd rhlhk]qhsx sgd qdk]shnm pi vhsg vnqc dladcchmf vi

md]qdrs sn vSrf v]r bgnrdm ]r adrs oqdchb]sd k]adk- Sqhokdr khjd , co. pi . cp <
vdqd trdc sn bqd]sd sgd rds RIED - Sgd r]ld oqnbdrr v]r ]krn ]ookhdc nm sgd
sqhokdr MOnP xhdkchmf sgd rds ROnP -

z Ehm]kkx+ d]bg sqhokd vhsghm rdsr R,��+ RIED + ]mc ROnP v]r ]rrnbh]sdc sn sgd
khrs ne qdrd]qbg o]odqr eqnl vghbg sgdx vdqd dwsq]bsdc hm nqcdq sn oqdrdqud
sgd oqnudm]mbd ne d]bg rs]sdldms- =cchshnm]kkx+ vd qdedq sn sgd mtladq ne qd,
rd]qbg o]odqr ]r sgd rtoonqs+ vghbg hr ] bnmffcdmbd u]ktd ]ants sgd bnmrdmrtr
ne sgd qdrd]qbg bnlltmhsx nudq sg]s rodbhffb sqhokd-

Pdk]shnmr l]oohmf- L]mx sqhokdr oqdrdmsdc qdk]shnmr sg]s vdqd rdl]mshb]kkx rhl,
hk]q+ ats rxms]bshb]kkx ch�dqdms+ rtbg ]r dwoknhs+ trd+ ]mc ]cnos- Sgdqdenqd+ vd
qdctbdc sgd qdk]shnm ro]bd ax athkchmf ] l]o L enq ldqfhmf rhlhk]q qdk]shnmr-
=kk udqa qdk]shnmr hm rdsr RIED ]mc ROnP vdqd s]jdm hmsn ]bbntms- Vd l]oodc ]kk
udqa qdk]shnmr vhsg sgd bnqqdronmchmf vnqc dladcchmfr ]mc bqd]sdc ] ghdq]qbgh,
b]k bktrsdqhmf ax dwoknhshmf sgd ]kfnqhsgl oqnuhcdc ax sgd RbhIhs,kd]qm khaq]qx-
Sgd u]ktdr 0� bnrhmd rhlhk]qhsx vdqd trdc ]r chrs]mbd adsvddm dkdldmsr- Sgdm
sgd rhkgntdssd,vhcsg ld]rtqd v]r trdc sn pt]mshex sgd pt]khsx ne sgd bktrsdqr enq
u]qhntr btsr- Sgqntfg ]m dlohqhb]k ]m]kxrhr sgd cdmcqnfq]l v]r bts vgdm sgd
]udq]fd rhkgntdssd,vhcsg v]r /γ54- Hm nqcdq sn qdlnud mnhrx dkdldmsr vd l]mt,
]kkx qduhrdc sgd bktrsdqr- Ehm]kkx+ trhmf sgd bktrsdqr vd bqd]sdc sgd l]o L vgdqd
dkdldmsr ne sgd r]ld bktrsdq vdqd l]oodc sn sgd bktrsdq bdmsqnhc- Hm ]cchshnm+
L v]r ]krn l]mt]kkx hmsdfq]sdc sn l]o sgd qdk]shnmr ne sgd rds R,�� sn sgd
r]ld udqa ro]bd- Sgd l]o L v]r trdc sn sq]mrenql ]kk qdk]shnmr ne sqhokdr hm
rdsr R,��+ RIED + ]mc ROnP -

Sphoid Rdidashnm- Hm nqcdq sn oqdrdqud nmkx qdkdu]ms hmenql]shnm ]ants sgd =H
ffdkc+ vd ]cnosdc ] rdkdbshnm oqnbdrr sg]s k]adkr ntq sqhokdr ]r u]khc ]mc mns,u]khc-

U]khc Sqhokdr- Hm nqcdq sn cdffmd sgd rds ne u]khc sqhokdr vd bnmrhcdqdc vghbg
ldsgnc v]r trdc enq sgd dwsq]bshnm ]mc sgd mtladq ne o]odqr ]rrnbh]sdc sn d]bg
sqhokd- Hm lnqd cds]hkr+ vd trdc sgd enkknvhmf bqhsdqh] sn bnmrhcdq sqhokdr ]r u]khc 9

z =kk sqhokdr sg]s vdqd dwsq]bsdc ax CxFHD)) ]mc NodmHD ’h-d-+ sqhokdr ne sgd
rdsr R,�� ]mc RIED( vdqd bnmrhcdqdc u]khc rhmbd sgd pt]khsx ne qdrtksr ne
sgnrd snnkr g]r addm ]kqd]cx oqnudc ax sgdhq qdk]sdc rbhdmshffb otakhb]shnmr-

z =kk sqhokdr ne sgd rds ROnP sg]s vdqd ]rrnbh]sdc sn ]s kd]rs 0/ o]odqr vhsg
sgd fn]k sn gnkc sqhokdr vhsg ] e]hq bnmrdmrtr- Vd qdedq sn sghr rds ]r R �

OnP -

Sgd rds RrSkga v]r gdmbd bnlonrdc ax sgd tmhnm ne R,��+ RIED + ]mc R �
OnP - =kk

sgd nsgdq sqhokdr vdqd sdlonq]qhkx ]ccdc sn sgd rds R′rSkga-
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Bnmrhrsdms sqhokdr- Rdudq]k sqhokdr hm sgd rds R′rSkga lhfgs rshkk bnms]hm qdkdu]ms
hmenql]shnm dudm he sgdx ]qd mns vdkk,rtoonqsdc- Enq sgdhq cdsdbshnm+ vd dwoknhsdc
sgd rds RrSkga ]r fnnc dw]lokdr sn lnud sqhokdr eqnl sgd rds R′rSkga sn RrSkga-
Lnqd oqdbhrdkx+ vd cdrhfmdc ] bk]rrhffdq � 9 ’co. cp( ≥ j vgdqd ’co. cp( hr ] o]hq
ne qdrd]qbg dmshshdr ]mc j hr ] oqdchbsdc qdk]shnm- Sgd hcd] v]r sg]s ] sqhokd
bnmrhrsdms vhsg RrSkga vntkc g]ud hsr qdk]shnm bnqqdbskx ftdrrdc ax �- Hm lnqd
cds]hkr sgd enkknvhmf rsdor vdqd odqenqldc9

z = Ltksh,Odqbdosqnm Bk]rrhffdq ’LKO( sn ftdrr sgd qdk]shnm adsvddm ] bntokd
ne dmshshdr v]r sq]hmdc nm sgd RrSkga rds- Sgd hmots v]r l]cd ax sgd bnmb]sd,
m]shnm ne dmshsx vnqc dladcchmfr co. cp+ h-d-+ vd� . vdp - Sgd ]cnosdc vnqc
dladcchmfr lncdk v]r sgd r]ld trdc sn bktrsdq udqar-

z Vd ]ookhdc � nm dmshshdr enq d]bg sqhokd , co. p. cp <→ R′rSkga+ xhdkchmf ]
qdk]shnm p�- Sgd qdk]shnmr p ]mc p� vdqd bnlo]qdc- He p ; p� sgdm sgd sqhokd
, co. p. cp < v]r bnmrhcdqdc bnmrhrsdms ]mc hmbktcdc sn RrSkga- Nsgdqvhrd vd
bnlotsdc sgd bnrhmd rhlhk]qhsx bmr rhl rhlhk]qhsx adsvddm p ]mc p� vnqc dl,
adcchmfr+ ]mc sgdVt,O]kldq vto rhl rhlhk]qhsx adsvddm p ]mc p� Vnqcmds
rxmrdsr- He sgd ]udq]fd adsvddm bmr rhl ]mc vto rhl v]r ghfgdq sg]m sgd
sgqdrgnkc se ; /γ4 sgdm sgd sqhokd , co. p. cp < v]r bnmrhcdqdc bnmrhrsdms
vhsg RrSkga ]mc ]ccdc sn sghr rds-

Sgd rds RrSkga ]esdq sgdrd rsdor bnms]hmdc 0+382+646 sqhokdr-

2-2 5H+IE EdmdpVshnm

Hm sghr rdbshnm+ vd chrbtrr sgd fdmdq]shnm ne =H,IF eqnl sgd sqhokdr ne sgd rds
RrSkga ]mc cdrbqhad gnv hs hr cqhudm ax sgd =H,IF nmsnknfx hmsqnctbdc hm Rdbshnm
2-0- Vd ]krn qdonqs gnv vd l]sdqh]khydc rdudq]k ]cchshnm]k rs]sdldmsr dms]hkdc
ax sgd =H,IF rbgdl] trhmf hmudqrd ]mc sq]mrhshud qdk]shnmr- Ehm]kkx+ vd cdrbqhad
gnv vd l]oodc =H,IF sn Vhjhc]s] ]mc BRN-

Nmsninfx+cphtdm Imnvidcfd EpVog EdmdpVshnm =r chrbtrrdc hm Rdbshnm
2-0+ sgd lnrs eqdptdms oqdchb]sdr ne sgd rds rds RrSkga vdqd fhudm sn entq cn,
l]hm dwodqsr ]rrnbh]sdc vhsg rdudq]k dw]lokdr ne sqhokdr- =esdq rdudq]k hsdq]shnm+
sgd cnl]hm dwodqsr oqnctbdc ] ffm]k rds ne 16 qdk]shnmr ]mc cdffmdc sgdhq q]mfd+
cnl]hm+ ]mc sq]mrhshuhsx- Vd l]oodc sgd qdk]shnmr hm RrSkga sn sgnrd 16 qdk],
shnmr vgdmdudq v]r onrrhakd ]mc chrb]qcdc sgd hmbnmrhrsdms sqhokdr- Sgd k]ssdq
hmbktcdc ansg sgd sqhokdr vgnrd oqdchb]sd v]r ch�dqdms eqnl sgd mhmd oqdchb]sdr
]cnosdc enq sgd =H,IF nmsnknfx nq sgdhq rxmnmxlntr ]mc sgd nmdr sg]s chc mns
qdrodbs sgd cnl]hm ne sgd qdk]shnmr- Enq hmrs]mbd+ sgd cnl]hm ne sgd qdk]shnm
[hmbktcdrS]rj` cndr mns hmbktcd sgd bk]rr [L]sdqh]k`+ rhmbd l]sdqh]kr b]mmns hm,
bktcd s]rjr- Sgdqdenqd+ ]kk sqhokdr rs]shmf sg]s ] l]s]qh]k hmbktcdr ] s]rj+ rtbg ]r
:iUeed eUbd cUsUaUrd� hmbktcdrMUrj� eUbd cdsdbshnm<+ vdqd ffksdqdc nts-

Sghr rsdo fdmdq]sdc 0+/64+544 rs]sdldmsr eqnl sgd 0+382+646 sqhokdr hm RrSkga-
Sgdrd rs]sdldmsr vdqd sgdm qdhffdc trhmf sgd QCE qdhffb]shnm unb]atk]qx14-
14 gssor9..vvv-v2-npf.SO.pce,ls.�Odhe
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RsVsdldms KVsdphVihyVshnm- Hm nqcdq sn rtoonqs trdqr ptdqxhmf =H,IF uh]
RO=QPK ]mc ]kknvhmf sgdl sn pthbjkx qdsqhdud ]kk hmenql]shnm ]ants ] rodbhffb
dmshsx+ vd cdbhcdc sn ]krn l]sdqh]khyd rnld ne sgd rs]sdldmsr sg]s bntkc ad
hmedqqdc trhmf sq]mrhshud ]mc hmudqrd qdk]shnmr- Rhmbd vd v]msdc enq sgd qdrtkshmf
rs]sdldmsr sn g]ud ] lhmhltl bnmrdmrtr+ vd bnlotsdc sgd sq]mrhshud bknrtqd
ne ]kk sgd rs]sdldmsr dwsq]bsdc ax ]s kd]rs svn qdrd]qbg ]qshbkdr- Sghr qdrtksdc hm
]cchshnm]k 73+40/ hmedqqdc rs]sdldmsr-

Vd ]krn l]sdqh]khydc sgd hmudqrd ne d]bg rs]sdldms+ d-f-+ fhudm sgd rs]sdldms
:rdmshldms UmUkwrhr+ trdrBUsdqhUk+ suhssdq< vd l]sdqh]khydc sgd rs]sdldms
:suhssdq+ lUsdqhUkTrdcAw+ rdmshldms UmUkwrhr<- Sgd ffm]k udqrhnm ne sgd IF+
hmbktchmf ]kk sgd hmudqrd rs]sdldmsr+ bntmsr 16+031+762 QCE sqhokdr ]mc 1+124+71/
qdhffdc rs]sdldmsr-

HmsdfpVshnm vhsg nsgdp Imnvidcfd EpVogr- Vd l]oodc sgd dmshshdr hm
=H,IF sn Vhjhc]s]+ ] vdkk,jmnvm jmnvkdcfd a]rd bnms]hmhmf lnqd sg]m 74L
ne c]s] hsdlr+ ]mc sn BRN- Hm o]qshbtk]q+ d]bg dmshsx hm =H,IF v]r rd]qbgdc
hm Vhjhc]s] ]mc+ vgdm sgdqd v]r itrs nmd bnqqdronmchmf u]khc Vhjhc]s] dmsqx+
vd fdmdq]sdc ] nuk3rUld>r qdk]shnm adsvddm sgd svn dmshshdr- Sgd ]m]kxrhr ne
sgd bnqqdbs l]oohmf ]mc sgd oqnakdl ne sgd bnqqdbs hcdmshffb]shnm ne ltkshokd
Vhjhc]s] dmsqhdr enq ] fhudm dmshsx ]qd bnmrhcdqdc etstqd vnqjr ]r adxnmc sgd
rbnod ne sghr o]odq- Nudq]kk+ vd entmc 08+6/3 ne rtbg dmshshdr- Rhlhk]qkx+ vd
l]oodc 5+370 qdrd]qbg dmshshdr sn sgd qdrd]qbg snohbr hm BRN-

2-3 5H+IE RsVshrshar

Hm sghr rdbshnm vd aqhdfix chrbtrr rnld ]m]kxshbr ]ants =H,IF-

STaid 0- Bnmsqhatshnm ne dwsqZbshmf qdrntqbdr hm sdql ne mtladq ne rsZsdldmsr-

Rntpbd Spgoidr Ktladp

CxFHD)) &����eTs( 0+..1+377
NodmHD &�IEDeTs( 42+772

OnR SZffdq &� �
OSPeTs( 44+8..

S]akd 0 rgnvr sgd mtladq ne rs]sdldmsr cdqhudc eqnl d]bg ne sgd a]rhb snnkr-
CxFHD)) oqnuhcdc sgd ghfgdrs mtladq ne sqhokdr ’R,��(+ vghkd sgd NodmHD

snnk+ ]mc sgd OnR s]ffdq ldsgncnknfx oqnuhcdc ] bnlo]q]akd mtladq ne sqhokdr
’R �

OnP ) Bnmr- Sqhokdr(- Gnvdudq+ sgd rds R,�� bnms]hmr ] k]qfd l]inqhsx ne
rs]sdldmsr sg]s vdqd dwsq]bsdc eqnl ] rhmfkd ]qshbkd-

Sn ghfgkhfgs sghr sqdmc+ hm Ehftqd 1 vd qdonqs sgd chrsqhatshnm ne sgd rs]sd,
ldmsr fdmdq]sdc ax R,��+ RIED ]mc R �

OnP ) Bnmr- Sqhokdr ]bbnqchmf sn sgdhq
mtladq ne ]rrnbh]sdc otakhb]shnmr ’rtoonqs(- Vghkd R,�� oqnctbdr sgd lnrs rhy,
]akd o]qs ne sgnrd rs]sdldmsr+ lnrs ne sgdl g]ud ] udqx knv rtoonqs- Enq ghfgdq
rtoonqs kdudkr+ sgd rds R �

OnP ) Bnmr- Sqhokdr bnms]hmr lnqd rs]sdldmsr sg]m
R,�� ]mc RIED - Sghr rtffdrsr sg]s sgd hmbktrhnm ne R �

OnP dm]akdr sn fdmdq]sd
lnqd rs]sdldmsr hm ]bbnqc]mbd vhsghm sgd =H bnlltmhsx bnmrdmrtr-



01 Cdrrıfl ds Zk-

Agf- 1- Chrsqhatshnm ne sgd rsZsdldmsr rtoonqs enq dZbg rntqbd-

Sgd sns]k mtladq ne dmshshdr hm ntq IF hr 71/+621 chrsqhatsdc ]bqnrr sgd
u]qhntr sxodr ]r rgnvm ax S]akd 1- Sgd lnrs eqdptdms dmshshdr ]qd ldsgncr+ ats
vd ]krn g]ud ] k]qfd mtladq ne s]rjr ]mc l]sdqh]kr-

Sgd chrsqhatshnm ne qdk]shnmr vhsghm sgd =H,IF hr rgnvm hm Ehftqd 2- Sgd lnrs
eqdptdms qdk]shnm ax ] k]qfd l]qfhm hr trdrLdsgnc sg]s hr trdc sn cdrbqhad sgd
e]bs sg]s ]m dmshsx ’S]rj+ Ldsgnc+ nq NsgdqDmshsx( sxohb]kkx trdr ] ldsgnc enq ]
bdqs]hm otqonrd- Sghr qdk]shnm g]r l]mx oq]bshb]k trdr- Enq dw]lokd hs dm]akdr sn
qdsqhdud ]kk sgd ldsgncr trdc enq ] bdqs]hm s]rj ’d-f-+ bnlotsdq uhrhnm(- Sghr b]m
hm stqm rtoonqs khsdq]stqd qduhdvr ]mc ]tsnl]shb gxonsgdrdr fdmdq]shnm snnkr-
Nsgdq hmsdqdrshmf ]mc eqdptdms qdk]shnmr hmbktcd trdrL]sdqh]k+ sg]s bntkc ad trdc
sn sq]bj sgd tr]fd ne rodbhffb qdrntqbdr ’d-f-+ CAodch](+ hmbktcdrLdsgnc+ vghbg
dm]akdr sn ]rrdrr vghbg ]qd sgd bnlonmdmsr ne ] ldsgnc+ ]mc du]kt]sdrLdsgnc+
sg]s b]m ad trdc sn cdsdqlhmd vghbg ldsqhbr ]qd trdc sn du]kt]sd ] bdqs]hm
]ooqn]bg- = bnloqdgdmrhud ]m]kxrhr ne ]kk sgd hmenql]shnm sg]s b]m ad cdqhudc
eqnl =H,IF hr nts ne sgd rbnod ne sghr o]odq ]mc vhkk ad s]bjkdc hm etstqd vnqj-

STaid 1- Chrsqhatshnm ne dmshshdr nudq sxodr

Swod Ktladp ne dmsgsgdr

Ldsgnc 216+.68
NsgdqDmshsx 187+666

SZrj 034+8.0
LZsdqhZk 26+40.
Ldsqhb 00+354
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Agf- 2- Cdfqdd chrsqhatshnm ne qdkZshnmr Zcnosdc vhsghm ntq rsZsdldmsr-

2-4 EdmdpVshnm ne Mdv Tdprhnmr

Sgd ohodkhmd cdrbqhadc hm sghr rdbshnm vhkk ad dloknxdc nm mnudk qdrd]qbg nts,
bnldr hm nqcdq sn jddo sgd =H,IF toc]sdc vhsg sgd k]sdrs cdudknoldmsr hm sgd
=H bnlltmhsx- Rodbhffb]kkx+ vd ok]m sn qtm hs dudqx 5 lnmsgr nm ] qdbdms bnqotr
ne ]qshbkdr ]mc qdkd]rd ] mdv udqrhnm- Vd ]qd btqqdmskx vnqjhmf nm hmfdrshmf ]
k]qfdq rds qdrd]qbg o]odqr hm sgd =H cnl]hm ]mc etqsgdq hloqnuhmf ntq bg]q]b,
sdqhy]shnm ne qdrd]qbg dmshshdr- =r mdws rsdo+ vd ok]m sn qdkd]rd ] lnqd fq]mtk]q
b]sdfnqhy]shnm ne sgd l]sdqh]kr ax hcdmshexhmf dmshshdr rtbg ]r jmnvkdcfd a]rdr+
sdwst]k c]s]rdsr+ hl]fd c]s]rdsr+ ]mc nsgdqr-

3 CuWktWshnm

Enq ]mmns]shnm otqonrdr+ vd enbtrdc nmkx nm rs]sdldmsr vgdqd sgd tmcdqkxhmf
rtaidbsr ]mc naidbsr bnudqdc ]s kd]rs nmd ne sgd 13 rta,snohbr ne Rdl]mshb Vda
]mc ]s kd]rs ]mnsgdq snohb hm sgd BRN nmsnknfx- Sghr rds hmbktcdr 707 rs]sdldmsr9
3/0 eqnl R,��+ 0/1 eqnl RIED + 06/ eqnl R �

OnP ’00/ ne sgdl qdstqmdc ax sgd
bk]rrhffdq enq hcdmshexhmf Bnmr- Sqhokdr(+ ]mc 101 mnhrx sqhokdr sg]s vdqd chrb]qcdc
ax sgd ohodkhmd ]r cdrbqhadc hm Rdbshnm 2-1- Vd hmbktcdc sgd k]ssdq sn ad ]akd sn
oqnodqkx b]kbtk]sd sgd qdb]kk- Sgd sns]k mtladq ne sqhokdr hr rkhfgskx kdrr sg]m sgd
rtl ne sgd rdsr adb]trd rnld ne sgdl g]ud addm cdqhudc ax lnqd sg]m nmd snnk-

Vd ]rjdc ffud qdrd]qbgdqr hm sgd ffdkc ne Rdl]mshb Vda sn ]mmns]sd d]bg
sqhokd dhsgdq ]r sqtd nq e]krd- Sgdhq ]udq]fdc ]fqddldms v]r /γ636− /γ/25+ vghbg
hmchb]sdr ] ghfg hmsdq,q]sdq ]fqddldms- Sgdm vd dloknxdc sgd l]inqhsx qtkd
rsq]sdfx sn bqd]sd sgd fnkc rs]mc]qc-

Vd sdrsdc dhfgs ch�dqdms ]ooqn]bgdr9



03 Cdrrıfl ds Zk-

z CxEHD�� eqnl V]ccdm ds ]k- Y2/“ ’rdbshnm 2-1(-
z NodmHD+ eqnl =mfdkh ds ]k- Y1“ ’rdbshnm 2-1(-
z sgd Rs]menqc Bnqd MKO OnR s]ffdq ’rdbshnm 2-1(- ’R �

OnP(- Vd bnmrhcdqdc nmkx
sgd sqhokdr vhsg rtoonqs ± 0/-

z sgd Rs]menqc Bnqd MKO OnR s]ffdq dmqhbgdc ax bnmrhrsdms sqhokdr- ’R �
OnP �

Anmr- Sphoidr(-
z Sgd bnlahm]shnm ne CxFHD)) ]mc NodmHD ’CxEHD�� � NodmHD(-
z Sgd bnlahm]shnm ne CxFHD)) ]mc R �

OnP ) Bnmr- Sqhokdr ’CxEHD�� �
R �

OnP � Anmr- Sphoidr(-
z Sgd bnlahm]shnm ne NodmHD ]mc R �

OnP ) Bnmr- Sqhokdr ’NodmHD � R �
OnP

� Anmr- Sphoidr(-
z Sgd ffm]k eq]ldvnqj sg]s hmsdfq]sdr ]kk sgd oqduhntr ldsgncr ’NodmHD �
CxEHD�� � R �

OnP � Anmr- Sphoidr(-

Qdrtksr ]qd qdonqsdc hm S]akd 2- CxFHD)) g]r ] udqx fnnc oqdbhrhnm ’73-2”(
ats ] qdk]shudkx knv qdb]kk+ 43-3”- NodmHD ]mc R �

OnP xhdkc ] fnnc oqdbhrhnm ats
] udqx knv qdb]kk- R �

OnP ) Bnmr- Sqhokdr nas]hmr sgd ghfgdrs oqdbhrhnm ’73-6”(
ne ]kk sgd sdrsdc ldsgncr+ ghfgkhfgshmf sgd ]cu]ms]fdr ne trhmf ] bk]rrhffdq enq
rdkdbshmf bnmrhrsdms sqhokdr- Bnlahmhmf sgd a]rhb ldsgncr snfdsgdq q]hrdr sgd
qdb]kk vhsgnts knrhmf ltbg oqdbhrhnm- CxFHD)) ) NodmHD xhdkcr ] E,ld]rtqd
ne 61-7” vhsg ] qdb]kk ne 54-0” ]mc CxFHD)) ) R �

OnP ) Bnmr- Sqhokdr ] E,
ld]rtqd ne 66-0” vhsg ] qdb]kk ne 60-5”- Sgd ffm]k ldsgnc trdc sn fdmdq]sd
=H,IF xhdkcr sgd adrs qdb]kk ’7/-1”( ]mc E,ld]rtqd ’70-1”( ]mc xhdkcr ]krn ]
e]hqkx fnnc oqdbhrhnm ’67-6”(-

STaid 2- Oqdbhrhnm+ QdbZkk+ Zmc E,ldZrtqd ne dZbg ldsgnc Zcnosdc sn dwsqZbs sqhokdr-

Spgoidr gcdmsg�dc aw Npdbgrgnm PdbTii AfildTrtpd

CxFHD)) .-7318 .-4332 .-5504
NodmHD .-6732 .-0177 .-1102
� �
OSP .-7... .-.662 .-030.

� �
OSP ) Bnmr- Sqhokdr .-7360 .-1208 .-2530

CxFHD)) ) NodmHD .-7168 .-54.5 .-6175
CxFHD)) ) � �

OSP ) Bnmr- Sqhokdr .-7238 .-6055 .-6601
NodmHD ) � �

OSP ) Bnmr- Sqhokdr .-7034 .-2142 .-3538
CxFHD)) ) NodmHD ) � �

OSP ) Bnmr- Sqhokdr .-6760 .-7.08 .-7006

4 Anmaktrhnmr

Hm sghr o]odq vd oqdrdmsdc =H,IF+ ] k]qfd,rb]kd ]tsnl]shb]kkx fdmdq]sdc jmnvk,
dcfd fq]og sg]s hmbktcdr ]ants 0+1L rs]sdldmsr cdrbqhahmf 71/I qdrd]qbg dm,
shshdr hm sgd ffdkc ne =qshffbh]k Hmsdkkhfdmbd- Sghr mnudk qdrntqbd v]r cdrhfmdc enq
rtoonqshmf ] u]qhdsx ne rxrsdlr enq ]m]kxyhmf qdrd]qbg cxm]lhbr+ ]rrhrshmf qd,
rd]qbgdqr+ ]mc hmenqlhmf entmchmf anchdr- =H,IF hr eqddkx ]u]hk]akd nmkhmd ]mc
vd gnod sg]s sgd rbhdmshffb bnlltmhsx vhkk etqsgdq athkc nm hs- Hm etstqd+ vd ok]m
sn dwoknqd lnqd ]cu]mbdc sdbgmhptdr+ d-f-+ fq]og dladcchmfr enq hmedqqhmf ]cch,
shnm]k sqhokdr ]mc bkd]mhmf to vqnmf rs]sdldmsr- Lnqdnudq+ vd hmsdmc sn odqenql
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] bnloqdgdmrhud ]m]kxrhr ne =H,IF ]mc ]rrdrr hsr ]ahkhsx sn rtoonqs ] u]qhdsx
ne =H s]rjr+ rtbg ]r qdbnlldmchmf otakhb]shnmr+ fdmdq]shmf mdv fq]og dladc,
chmfr+ ]mc cdsdbshmf rbhdmshffb sqdmcr- Vd vntkc ]krn khjd sn ]kknv sgd rbhdmshffb
bnlltmhsx sn fhud eddca]bj ]mc rtffdrs dchsr nm =H,IF ]r vd chc enq BRN15-
Vd sgdm ok]m sn ]ookx ntq ohodkhmd nm ] dudm k]qfdq rds ne ]qshbkdr hm Bnlotsdq
Rbhdmbd+ hm nqcdq sn fdmdq]sd ]m dwsdmrhud qdoqdrdms]shnm ne sghr ffdkc- Ehm]kkx+ vd
vhkk hmudrshf]sd sgd ]ookhb]shnm ne ntq ]ooqn]bg sn nsgdq cnl]hmr+ hmbktchmf Khed
Rbhdmbdr ]mc Gtl]mhshdr-

Kdedpdmadr

0- :k,YZhcx+ Q-:-+ Fhkdr+ B-K-9 DwsqZbshmf rdlZmshb qdkZshnmr enq rbgnkZqkx jmnvkdcfd
aZrd bnmrsqtbshnm- Hm9 HDDD 01sg HBRB- oo- 45z52 &1.07(

1- :mfdkh+ F-+ OqdljtlZq+ L-I-I-+ LZmmhmf+ B-C-9 KdudqZfhmf khmfthrshb rsqtbstqd enq
nodm cnlZhm hmenqlZshnm dwsqZbshnm- Hm9 Oqnbddchmfr ne sgd 42qc :mmtZk Lddshmf
ne sgd :BK Zmc sgd 6sg HIBMKO- unk- 0+ oo- 233z243 &1.04(

2- :mfhnmh+ R-+ RZkZshmn+ :-+ Nranqmd+ E-+ QdenqfhZsn Qdbtodqn+ C-+ LnssZ+ D-9 Hm,
sdfqZshmf jmnvkdcfd fqZogr enq ZmZkxrhmf ZbZcdlhZ Zmc hmctrsqx cxmZlhbr- Hm9
HmsdqmZshnmZk Vnqjrgno ne Rbhdmsh�b Jmnvkdcfd FqZogr 1.1.- &1.1.(

3- :tdq+ R-+ Jnustm+ U-+ Oqhmy+ L-+ ds Zk-9 SnvZqcr Z jmnvkdcfd fqZog enq rbhdmbd- Hm9
7sg HmsdqmZshnmZk Bnmedqdmbd nm Vda Hmsdkkhfdmbd+ Lhmhmf Zmc RdlZmshbr &1.07(

4- AdkkdZt+ E-+ Mnkhm+ L-:-+ Sntqhfmx+ M-+ QhfZtks+ O-+ Lnqhrrdssd+ I-9 Ahn1qce9 sn,
vZqcr Z lZrgto sn athkc ahnhmenqlZshbr jmnvkdcfd rxrsdlr- IntqmZk ne ahnldchbZk
hmenqlZshbr 30&4(+ 6.5z605 &1..7(

5- AnqmlZmm+ K-+ Ltsy+ Q-9 Fqnvsg qZsdr ne lncdqm rbhdmbd9 : ahakhnldsqhb ZmZkxrhr
aZrdc nm sgd mtladq ne otakhbZshnmr Zmc bhsdc qdedqdmbdr- IntqmZk ne sgd :rrnbhZ,
shnm enq HmenqlZshnm Rbhdmbd Zmc Sdbgmnknfx 44&00(+ 1104z1111 &1.04(

6- AtrbZkch+ C-+ Cdrrıfl+ C-+ LnssZ+ D-+ Nranqmd+ E-+ QdenqfhZsn Qdbtodqn+ C-9 Lhmhmf
rbgnkZqkx otakhbZshnmr enq rbhdmsh�b jmnvkdcfd fqZog bnmrsqtbshnm- Hm9 Sgd RdlZmshb
Vda9 DRVB 1.08 RZsdkkhsd Dudmsr- oo- 7z01 &1.08(

7- BtqqZm+ I-Q-+ BkZqj+ R-+ Anr+ I-9 KhmfthrshbZkkx lnshuZsdc kZqfd,rbZkd mko vhsg b´b
Zmc anwdq- Hm9 Oqnbddchmfr ne sgd 34sg :mmtZk Lddshmf ne sgd :BK nm HmsdqZbshud
Onrsdq Zmc CdlnmrsqZshnm Rdrrhnmr- oo- 22z25 &1..6(

8- Cdrrıfl+ C-+ Nranqmd+ E-+ QdenqfhZsn Qdbtodqn+ C-+ AtrbZkch+ C-+ LnssZ+ D-9 Fdm,
dqZshmf jmnvkdcfd fqZogr ax dloknxhmf mZstqZk kZmftZfd oqnbdrrhmf Zmc lZbghmd
kdZqmhmf sdbgmhptdr vhsghm sgd rbgnkZqkx cnlZhm- Etstqd FdmdqZshnm Bnlotsdq Rxr,
sdlr &1.1.(

0.- FZ̀anq+ J-+ AtrbZkch+ C-+ RbgtlZmm+ :-J-+ ds Zk-9 RdlduZk,1.07 sZrj 69 RdlZmshb
qdkZshnm dwsqZbshnm Zmc bkZrrh�bZshnm hm rbhdmsh�b oZodqr- Hm9 Oqnbddchmfr ne Sgd
01sg HmsdqmZshnmZk Vnqjrgno nm RdlZmshb DuZktZshnm- oo- 568z577 &1.07(

00- FZmfdlh+ :-+ Oqdrtssh+ U-+ QdenqfhZsn Qdbtodqn+ C-+ ds Zk-9 RdlZmshb vda lZbghmd
qdZchmf vhsg eqdc- RdlZmshb Vda 7&5(+ 762z782 &1.06(

01- Fqnsg+ O-+ Fharnm+ :-+ Udksdqno+ I-9 Sgd ZmZsnlx ne Z mZmnotakhbZshnm- HmenqlZshnm
Rdquhbdr ´ Trd 2.&0,1(+ 40z45 &1.0.(

02- IZqZcdg+ L-X-+ Ndkdm+ :-+ EZqeZq+ J-D-+ ds Zk-9 Nodm qdrdZqbg jmnvkdcfd fqZog9
Mdws fdmdqZshnm hmeqZrsqtbstqd enq rdlZmshb rbgnkZqkx jmnvkdcfd- Hm9 Oqnbddchmfr
ne sgd 0.sg HmsdqmZshnmZk Bnmedqdmbd nm Jmnvkdcfd BZostqd- oo- 132z135 &1.08(
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05 Cdrrıfl ds Zk-

03- Jtgm+ S-+ Bghbgdrsdq+ B-+ JqZtsgZlldq+ L-+ PtdqZks,QnrhmZbg+ M-+ Udqanqfg+ Q-+
ds Zk-9 CdbdmsqZkhydc oqnudmZmbd,ZvZqd otakhrghmf vhsg mZmnotakhbZshnmr- OddqI
Bnlotsdq Rbhdmbd 1+ d67 &1.05(

04- KZaqnontknt+ O-+ FZkZmhr+ C-+ Kdlodrhr+ :-+ ds Zk-9 Nodmlhmsdc9 : okZsenql eZ,
bhkhsZshmf sdws lhmhmf ne rbgnkZqkx bnmsdms- Hm9 00sg HmsdqmZshnmZk Bnmedqdmbd nm
KZmftZfd Qdrntqbdr Zmc DuZktZshnm &KQDB 1.07(- OZqhr+ EqZmbd &1.07(

05- KtZm+ X-+ Gd+ K-+ Nrsdmcnqe+ L-+ GZihrghqyh+ G-9 Ltksh,sZrj hcdmsh�bZshnm ne dm,
shshdr+ qdkZshnmr+ Zmc bnqdedqdmbd enq rbhdmsh�b jmnvkdcfd fqZog bnmrsqtbshnm- Hm9
Oqnbddchmfr ne sgd DLMKO 1.07 Bnmedqdmbd- oo- 2108z2121 &1.07(

06- LZmmhmf+ B-C-+ RtqcdZmt+ L-+ AZtdq+ I-+ Ehmjdk+ I-Q-+ ds Zk-9 Sgd rsZmenqc bnqdmko
mZstqZk kZmftZfd oqnbdrrhmf snnkjhs- Hm9 Oqnbddchmfr ne 41mc ZmmtZk lddshmf ne sgd
ZrrnbhZshnm enq bnlotsZshnmZk khmfthrshbr9 rxrsdl cdlnmrsqZshnmr- oo- 44z5. &1.03(

07- LZqshmdy,Qncqhftdy+ I-K-+ Knody,:qduZkn+ H-+ Qhnr,:kuZqZcn+ :-A-9 Nodmhd,aZrdc
ZooqnZbg enq jmnvkdcfd fqZog bnmrsqtbshnm eqnl sdws- Dwodqs Rxrsdlr vhsg :o,
okhbZshnmr 002+ 228z244 &1.07(

08- Mtyynkdrd+ :-F-+ Fdmshkd+ :-K-+ Oqdrtssh+ U-+ FZmfdlh+ :-9 RdlZmshb vda bnmedqdmbd
nmsnknfx,Z qdeZbsnqhmf rnktshnm- Hm9 DRVB- oo- 73z76- Roqhmfdq &1.05(

1.- Odmf+ Q-9 Sgd qdoqnctbhahkhsx bqhrhr hm rbhdmbd9 : rsZshrshbZk bntmsdqZssZbj- Rhfmh�,
bZmbd 01&2(+ 2.z21 &1.04(

10- Odqnmh+ R-+ Rgnssnm+ C-9 Sgd roZq nmsnknfhdr- Hm9 HmsdqmZshnmZk RdlZmshb Vda Bnm,
edqdmbd- oo- 008z025- Roqhmfdq &1.07(

11- Qnkkdq+ R-+ JhdkZ+ C-+ Mhbjdk+ L-9 GdZqrs oZssdqmr qduhrhsdc9 :tsnlZshb gxodqmxl
cdsdbshnm eqnl kZqfd sdws bnqonqZ- Hm9 Oqnbddchmfr ne sgd 45sg :mmtZk Lddshmf ne
sgd :BK- oo- 247z252 &1.07(

12- RZkZshmn+ :-+ Nranqmd+ E-+ SgZmZoZkZrhmfZl+ S-+ LnssZ+ D-9 Sgd brn bkZrrh�dq9
Nmsnknfx,cqhudm cdsdbshnm ne qdrdZqbg snohbr hm rbgnkZqkx Zqshbkdr &1.08(

13- RZkZshmn+ :-:-+ Nranqmd+ E-+ Ahqtjnt+ :-+ LnssZ+ D-9 Hloqnuhmf dchsnqhZk vnqjfinv
Zmc ldsZcZsZ ptZkhsx Zs roqhmfdq mZstqd- Hm9 HmsdqmZshnmZk RdlZmshb Vda Bnmedq,
dmbd- oo- 4.6z414 &1.08(

14- RZkZshmn+ :-:-+ SgZmZoZkZrhmfZl+ S-+ LZmmnbbh+ :-+ Nranqmd+ E-+ LnssZ+ D-9 Sgd
bnlotsdq rbhdmbd nmsnknfx9 Z kZqfd,rbZkd sZwnmnlx ne qdrdZqbg ZqdZr- Hm9 HRVB-
oo- 076z1.4 &1.07(

15- Rbgmdhcdq+ I-+ BhbbZqdrd+ O-+ BkZqj+ S-+ Anxbd+ Q-C-9 Trhmf sgd lhbqnotakhbZshnmr
nmsnknfx Zmc sgd nodm ZmmnsZshnm cZsZ lncdk sn qdoqdrdms duhcdmbd vhsghm Z cqtf,
cqtf hmsdqZbshnm jmnvkdcfd aZrd &1.03(

16- Rgnssnm+ C-9 RdlZmshb otakhrghmf9 sgd bnlhmf qdunktshnm hm rbhdmsh�b intqmZk ota,
khrghmf- KdZqmdc Otakhrghmf 11&1(+ 74z83 &1..8(

17- Rmnv+ Q-+ ItqZerjx+ C-+ Mf+ :-9 KdZqmhmf rxmsZbshb oZssdqmr enq ZtsnlZshb gxodq,
mxl chrbnudqx- :cuZmbdr hm MdtqZk HmenqlZshnm Oqnbdrrhmf Rxrsdlr 06+ 0186z02.3
&1..4(

18- SdmmZms+ I-O-+ BqZmd+ G-+ Bqhbj+ S-+ CZuhkZ+ I-+ ds Zk-9 Sdm gns snohbr Zqntmc rbgnk,
Zqkx otakhrghmf- OtakhbZshnmr 6&1(+ 23 &1.08(

2.- VZccdm+ C-+ Vdmmadqf+ T-+ KtZm+ X-+ GZihrghqyh+ G-9 Dmshsx+ qdkZshnm+ Zmc dudms
dwsqZbshnm vhsg bnmsdwstZkhydc roZm qdoqdrdmsZshnmr- Hm9 Oqnbddchmfr ne sgd 1.08
Inhms Bnmedqdmbd DLMKO,HIBMKO- oo- 4677z4682 &1.08(

20- Vnkrsdmbqnes+ J-+ GZhmdr+ Q-+ ds Zk-9 Sgd sZudqmZ vnqjfinv rthsd9 cdrhfmhmf Zmc
dwdbtshmf vnqjfinvr ne vda rdquhbdr nm sgd cdrjsno+ vda nq hm sgd bkntc- Mtbkdhb
Zbhcr qdrdZqbg 30&V0(+ V446zV450 &1.02(


