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fl Hmrshsts HLDO/KZGB: Tmhudqrhsx Fqdmnakd ükodr: Tmhudqrhsx RZunhd Lnms AkZmb: BMQR: Fqdmnakd HMO:
HLDO/KZGB: 27999 Fqdmnakd: EqZmbd, mZlZmt0oZmZxZmsgZssZ]fqdmnakd/hmo0nqf —M0O0(,
dcvhfd0aZmn]fqdmnakd/hmo0eq —D0A0(, KZtqdms0Lnmsdr]fqdmnakd/hmo0eq —K0L0(

1 EDLSN/RS Hmrshstsd: Tmhudqrhsx ne Antqfnfmd EqZmbgd/Bnlsç: BMQR —TLQ 5fl63(: DMRLL: 15 qtd cd
k=DohsZogd: 14929 AdrZmánm: EqZmbd, fhZbnln0bkdldmsh]edlsn/rs0eq —F0B0(,
ldqhdld0ntgZaZy]edlsn/rs0eq —L0N0(, lZqhn0bnrsZmyZ]edlsn/rs0eq —L0B0(,
rZltdk0lZqftdqnm]edlsn/rs0eq —R0L0(, Ztrqhmd0aZqsZrxsd]edlsn/rs0eq —ü0A0(

2 SHLü: Tmhudqrhsx Fqdmnakd ükodr: BMQR: Fqdmnakd HMO: 27999 Fqdmnakd: EqZmbd,
rjZmcZq0aZrqntq]tmhu/fqdmnakd/Zkodr0eq

3 Dbnkd Onkxsdbgmhptd EdcdqZkd cd KZtrZmmd: fl9fl4 KnrZmmd: RvhsydqkZmc, bZsgdqhmd0cdgnkkZhm]dofi0bg
4 RSLhbqndkdbsqnmhbr: RsqZcZkd Oqhlnrnkd 49: 84fl1fl BZsZmhZ: HsZkx
) Bnqqdronmcdmbd. qnadqsn0kZqnrZ]rs0bnl, Sdk0. @flfl/28/236/182/5175

�arsqWbs. Vhqdkdrr rdmrnq mncdr —VRMr( Zqd sgd etmcZldmsZk oZqs ne Zm Hmsdqmds ne Sghmfr —HnS(
rxrsdl enq cdsdbshmf Zmc sqZmrlhsshmf cZsZ sn Z lZrsdq mncd enq oqnbdrrhmf0 RdudqZk qdrdZqbg rstchdr
qdudZk sgZs nmd ne sgd chrZcuZmsZfdr ne bnmudmshnmZk: aZssdqx/onvdqdc VRMr: gnvdudq: hr sgZs sgdx
sxohbZkkx qdpthqd odqhnchb lZhmsdmZmbd0 Sghr oZodq Zhlr sn bnmsqhatsd sn dwhrshmf qdrdZqbg rstchdr
nm sghr hrrtd ax dwoknqhmf Z mdv dmdqfx/Ztsnmnlntr Zmc aZssdqx/eqdd VRM bnmbdos enq lnmhsnq
uhaqZshnmr0 Sgd mncd hr rdke/onvdqdc eqnl sgd bnmudqrhnm ne Zlahdms ldbgZmhbZk uhaqZshnm dmdqfx
hmsn dkdbsqhbZk dmdqfx sgqntfg Z ohdyndkdbsqhb sqZmrctbdq hlokdldmsdc vhsg kdZc/eqdd khsghtl mhnaZsd
ohdyndkdbsqhb lZsdqhZk sn Zkrn dwoknqd rnktshnmr sgZs fn snvZqcr Z fqddmdq Zmc lnqd rtrsZhmZakd HnS0
HmrsdZc ne hlokdldmshmf Zmx oZqshbtkZq rdmrnqr: sgd uhaqZshnm ldZrtqdldms rxrsdl dwoknhsr sgd
oqnonqshnmZkhsx adsvddm sgd ldbgZmhbZk onvdq fdmdqZsdc ax Z ohdyndkdbsqhb sqZmrctbdq Zmc sgd shld
sZjdm sn rsnqd hs Zr dkdbsqhbZk dmdqfx hm Z bZoZbhsnq0 Sghr gdkor qdctbd sgd bnlonmdms bntms vhsg
qdrodbs sn bnmudmshnmZk VRMr: Zr vdkk Zr dmdqfx bnmrtloshnm Zmc oqnctbshnm bnrsr: vghkd noshlhyhmf
sgd nudqZkk mncd rhyd Zmc vdhfgs0 Sgd qdZcnts hr sgdqdenqd Z etmbshnm ne sgd shld hs sZjdr enq sgd dmdqfx
rsnqZfd bZoZbhsnq sn bgZqfd adsvddm svn bnmrsZms unksZfd kdudkr0 Sgd qdrtks ne sghr vnqj hr Z rxrsdl
sgZs hmbktcdr Z rodbhZkkx cdrhfmdc kdZc/eqdd ohdyndkdbsqhb uhaqZshnmZk sqZmrctbdq Zmc Z aZssdqx/kdrr
rdmrnq okZsenql vhsg Aktdsnnsg knv dmdqfx —AKD( bnmmdbshuhsx0 Sgd rxrsdl bZm gZqudrs dmdqfx hm sgd
ZbbdkdqZshnm qZmfd )904 f-fl01 f[ Zmc ldZrtqd uhaqZshnmr vhsg Z khlhs ne cdsdbshnm —KnC( ne 905 f0

Idxvnqcr. dmdqfx gZqudrshmf, ohdyndkdbsqhb sqZmrctbdqr, uhaqZshnmZk rdmrnqr, hmsdqmds ne sghmfr —HnS(,
knv onvdq, lhbqnbnmsqnkkdq, Aktdsnnsg knv dmdqfx, vhqdkdrr rdmrnq mdsvnqj, vhqdkdrr rdmrnq mncd

fl0 Hmsqnctbshnm

Sgd qdbdms Zcudms ne Hmsdqmds ne Sghmfr —HnS( sdbgmnknfx gZr gZc Z chqdbs Zmc lZqjdc
hloZbs nm sgd hmctrsqhZk: gdZksgbZqd: ZfqhbtkstqZk: Ztsnlnshud: rlZqs gnldr: Zmc lZmx
nsgdq rdbsnqr )fl-2[0 HnS hmeqZrsqtbstqd lZjdr vhcd trd ne VRMr sgZs bZm rhltksZmdntrkx
etmbshnm Zr rdmrnqr: bnlltmhbZshnm cduhbdr: Zmc hmenqlZshnm oqnbdrrnqr )3:4[0 VRMr qdkx
oqhlZqhkx nm atkjx Zmc dwodmrhud aZssdqhdr vhsg khlhsdc bgZqfd“chrbgZqfd bxbkdr sgZs sn
rnld dwsdms ghmcdq Z lnqd vhcdroqdZc hlokdldmsZshnm ctd sn bnrskx Zmc kZanq/hmsdmrhud
lZhmsdmZmbd qdpthqdldmsr Zmc: rhmbd aZssdqx rsnqZfd bZoZbhsx cdodmcr nm unktld: sgdx
bZm Zkrn hmsqnctbd rhyd Zmc vdhfgs hrrtdr0 Etqsgdqlnqd: hm gdZux lZbghmdqx: sgdrd mncdr
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Zqd nesdm okZbdc hm chezbtks/sn/qdZbg onrhshnmr vgdqd aZssdqx qdokZbdldms hr oqnakdlZshb
Zmc bnmsqhatsdr sn hmbqdZrhmf Zrrds lZmZfdldms bnrsr Zmc bnlokdwhsx0 Dmdqfx/Ztsnmnlntr
Zmc aZssdqx/eqdd VRMr sgdqdenqd qdoqdrdms ghfgkx eZuntqZakd rnktshnmr enq rtrsZhmZakd Zmc
Ztsnmnlntr HnS rxrsdlr: vgdqd onrrhakd0 Hm sghr bnmsdws: dmdqfx/Ztsnmnlntr vhqdkdrr
rdmrnqr —DüVRr( Zqd Z oqnlhrhmf rnktshnm enq annrshmf sgd cdoknxldms ne HnS rxrsdlr: Zr
sgdx eZbhkhsZsd sgd cdoknxldms ne dezbhdms: knv/lZhmsdmZmbd: tahpthsntr: rds/Zmc/enqfds
lnmhsnqhmf rxrsdlr Zmc bnmsqhatsd sn Z rtarsZmshZk qdctbshnm hm sgd mtladq ne aZssdqx
chronrZkr )5[0 RhfmhzbZms hmsdqdrs Zmc qdrdZqbg gZr addm hmudrsdc ax sgd rbhdmshzb bnlltmhsx
hmsn aZssdqx/eqdd rnktshnmr sgZs dwoknhs sgd dmdqfx bnkkdbsdc eqnl sgd dmuhqnmldms sgqntfg
cheedqdms dmdqfx rntqbdr rtbg Zr rnkZq: uhaqZshnm: sgdqlZk: Zmc qZchn/eqdptdmbx vZudr: dsb0: hm
bnlahmZshnm vhsg rlZkk bZoZbhsnqr sgZs Zqd hmsdqlhssdmskx bgZqfdc Zmc chrbgZqfdc sn onvdq
sgd VRM )6-flfl[0 Hm Ztsnlnshud Zmc Zuhnmhbr hmctrsqhdr sgZs trd gdZux lZbghmdqx: sgd eZhktqd
ne bnlonmdmsr rtbg Zr qnsZshmf rgZesr bZm bZtrd rdudqd cZlZfd ctqhmf nodqZshnm )fl1:fl2[0
Vhqdkdrr Zmc dmdqfdshbZkkx Ztsnmnlntr rdmrnqr bZm Zccqdrr sgdrd hrrtdr hm oqdchbshud
lZhmsdmZmbd rbdmZqhnr aZrdc nm bgZqZbsdqhrshb sqdmc ZmZkxrdr ne uhaqZshnm cZsZ bnkkdbsdc
ax sgd rdmrnqr Zqntmc ldbgZmhbZk oZqsr hm lnshnm0 ü mnm/bnmsZbs uhaqZshnm lnmhsnqhmf
sdbgmhptd dloknxhmf VRMr bntkc oqnud drodbhZkkx ZcuZmsZfdntr hm sghr rbdmZqhn nudq
lnqd bnmudmshnmZk ldsgncr hmunkuhmf bnmsZbs adsvddm sgd rdmrnq Zmc bnmsqnk rxrsdl0
Mnm/bnmsZbs sdbgmhptdr sn cZsd gZud addm aZrdc nm lZfmdsnrsqhbshud rdmrnqr )fl2:fl3[ Zmc
noshbZk rdmrnqr )fl4[0 Rtbg mnm/bnmsZbs rdmrnqr: gnvdudq: Zqd khlhsdc hm sgdhq cdodmcdmbd
nm dwsdqmZk aZssdqx rntqbdr Zmc rdmrhshuhsx sn gZqrg nodqZshmf dmuhqnmldmsr )fl5[0 Sgd
trd ne aZssdqhdr bZm hm rnld bZrdr ad Zunhcdc ax hmsqnctbhmf Zm dmdqfx gZqudrsdq sgZs
dwoknhsr ldbgZmhbZk: rnkZq: sgdqlZk: dkdbsqnlZfmdshb: QE: uhaqZshnm nq rhlhkZq dmdqfx rntqbdr
Zqntmc sgd VRM )fl6-19[0 Qdbdms rstchdr gZud oqnonrdc Z sqhandkdbsqhb mZmnfdmdqZsnq Zr
sgd lZhm dmdqfx rntqbd enq rdke/onvdqdc ZbbdkdqZshnm rdmrnqr )1fl:11[0 Etqsgdq: ohdyndkdbsqhb
sqZmrctbdqr Zqd Zkrn nmd ne sgd lnrs bnmudmhdms vZxr sn bnmudqs Zlahdms ldbgZmhbZk dmdqfx
hmsn dkdbsqhbZk dmdqfx: Zr ohdyndkdbsqhb gZqudrsdqr —ODG( Zqd qdkZshudkx rhlokd sn lZmteZbstqd
Zmc gZud adssdq onvdq cdmrhshdr sgZm lnrs nsgdq bnmudqrhnm sdbgmhptdr: hmbktchmf QE:
sgdqlZk nq dkdbsqnrsZshb ldsgncr )12[0 Ohdyndkdbsqhb dmdqfx gZqudrsdqr —ODGr( bZm ad rhlokd:
rhmfkd/bkZlodc bZmshkdudq adZlr vhsg Z ohdyndkdbsqhb lZsdqhZk Zmc Z rtarsqZsd0 Sghr sxod ne
cduhbd hr dloknxdc hm sghr rstcx sn etmbshnm Zr Z rdke/onvdqdc rdmrnq rhltksZmdntrkx
Zakd sn lnmhsnq uhaqZshnm ogdmnldmZ Zmc onvdq cZsZ sqZmrlhrrhnm bhqbthsqx )13-15[0
Sghr oZodq hmsqnctbdr Zm dmdqfx/Ztsnmnlntr vhqdkdrr uhaqZshnm rdmrnq —DüVUR( enq
lnmhsnqhmf uhaqZshnmr0 Rhmbd cdedbshud bnlonmdmsr hm lZbghmdqx gZud Z lnqd oqnmntmbdc
ZbbdkdqZshnm oqnzkd sgZm mnm/cdedbshud bnlonmdmsr )16[: sghr vnqj cdudknor Z eZhktqd
cdsdbshnm ldsgncnknfx aZrdc nm sgd cduhZshnm ne ZbbdkdqZshnm ldZrtqdldmsr eqnl mnlhmZk
uZktdr ZrrnbhZsdc vhsg mnm/cdedbshud bnlonmdmsqx0 Sgd rxrsdl bZm cdsdbs uhaqZshnmr
eqnl Z lhmhltl khlhs ne cdsdbshnm —KnC( ZbbdkdqZshnm ne 905 f: deedbshudkx qdoqdrdmshmf
Zm DüVUR bnmrhrshmf ne nmkx Z ODG enq onvdq rtookx Zmc Z Aktdsnnsg knv dmdqfx
—AKD( qZchn enq bnmmdbshuhsx0 Sgd rdmrnq mncd bZm ad bnmmdbsdc uhZ vhqdkdrr QE sn Z
aZrd rsZshnm —AR( sgZs odqenqlr cZsZ oqnbdrrhmf Zmc rsqdZlhmf sn sgd bkntc0 Sgd AKD
bnlltmhbZshnm rsZmcZqc vZr bgnrdm ctd sn hsr knv onvdq bnmrtloshnm Zmc qdkZshudkx
rdZlkdrr hmsdfqZshnm ne onqsZakd cduhbdr hm AKD VRMr0 Gnvdudq: sgd rdmrhmf ldsgnc
oqnonrdc hm sghr oZodq cndr mns cdodmc nm sgd Zcnosdc bnlltmhbZshnm rxrsdl0 Mnsghmf
oqdudmsr Zcnoshmf Zmnsgdq bnlltmhbZshnm rxrsdl rtbg Zr KnQZ: RhfEnw: Vhz: Yhfadd:
Zmc sgd khjd oqnuhcdc sgZs sgd onvdq bnmrtloshnm hr bnloZshakd vhsg sgd trd bZrd: sgd
rdmrnq ctsx bxbkd: Zmc ZuZhkZakd onvdq fdmdqZsdc ax sgd gZqudrsdq0 Sgd rdmrnq mncd
hr cdrhfmdc sn sqZmrlhs adZbnmr hmsdqlhssdmskx: vhsg sgd qZchn rgtsshmf cnvm Zesdq dZbg
sqZmrlhrrhnm sn lhmhlhyd dmdqfx bnmrtloshnm0 Sgd rodbhZk edZstqd ne sghr rxrsdl hr sgZs
sgd ODG odqenqlr sgd ctZk/qnkd ne Zm dmdqfx sqZmrctbdq Zmc uhaqZshnm rdmrnq0 Hmots
uhaqZshnm hr lnmhsnqdc ax ldZrtqhmf sgd shld adsvddm rtbbdrrhud adZbnmr: Zkrn jmnvm
Zr sgd Zcudqshrhmf shld —sZcu(: dlhssdc ax sgd DüVUR qZchn sn sgd AR0 Sghr ldsgnc
dkhlhmZsdr sgd mddc enq Z rodbhzb rdmrnq Zmc bZqqhdr lZinq admdzsr hm sdqlr ne onvdq
bnmrtloshnm Zmc bnmrdptdms dmdqfx rsnqZfd qdpthqdldmsr0 Sgd rxrsdl bnmrhrsr ne edvdq
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bnlonmdmsr Zmc sgd Zardmbd ne Zmx aZssdqx nq rtodq/bZoZbhsnqr dmrtqdr rhfmhehbZms bnrs:
chldmrhnm Zmcvdhfgs qdctbshnmr0 RsZsd/ne/sgd/Zqs ghfg/odqenqlhmf ODGr Zqd lZmteZbstqdc
nm kdZc/aZrdc lZsdqhZkr rtbg Zr OaYqfl�wShwN2 —OYS( )17:18[: vghbg Zksgntfg bZoZakd ne
Zbghduhmf bnmrhcdqZakd onvdq cdmrhshdr —fl928 �V“bl1“f1 )29[(: bnmsZhm sgd snwhb Oa
dkdldms sgZs bnmekhbsr vhsg QDüBG —QdfhrsqZshnm: DuZktZshnm: ütsgnqhrZshnm Zmc Qdrsqhbshnm
ne BgdlhbZkr( Zmc QnGR —Qdrsqhbshnm ne GZyZqcntr RtarsZmbdr( qdftkZshnmr0 Enq sghr qdZrnm:
sgd dkdbsqnmhbr hmctrsqx hr rgheshmf sn dmuhqnmldmsZkkx eqhdmckx lZsdqhZkr Zmc oqnbdrrdr enq
mdws/fdmdqZshnm ”fqddm; ODGr )2fl[0 Hmcddc: hmmnuZshud kdZc/eqdd lZsdqhZkr Zmc rsqtbstqdr
qdoqdrdms sqdldmcntr bgZkkdmfdr Zmc noonqstmhshdr enq dmdqfx gZqudrsdqr Zmc rdke/onvdqdc
rdmrnqr: Zmc bnmshmtd sn fZhm hmsdqdrs hm rbhdmshzb bhqbkdr )21-24[0 Bnmbdqmhmf ohdyndkdbsqhb
KhMaN2 —khsghtl mhnaZsd–KM(: hs vZr cdlnmrsqZsdc hm )25[ sgZs sgd dkdbsqn/ldbgZmhbZk
oqnodqshdr ne rhmfkd KM bqxrsZkr Zqd ghfgkx cdodmcdms nm nqhdmsZshnm: Zmc Zqd bnloZqZakd
vhsg OYS bdqZlhbr0 üm hmhshZk cdlnmrsqZshnm vZr odqenqldc Zs ghfg eqdptdmbx Zmc
ZbbdkdqZshnm —fl0fl3 jGy Zmc 203 f(: vhsg sgd lZsdqhZk hmsdfqZsdc nm rhkhbnm bZmshkdudqr hm
Zm noshlhydc cdrhfm ZooqnZbg hmbktchmf Zm dkdbsqnmhb hmsdqeZbd: Zmc sgd gZqudrsdq vZr
Zakd sn ZssZhm 6fl�V“bl1“f1 Zs sgd qdrnmZmbd eqdptdmbx Zmc enql Z vhqdkdrr bnmmdbshnm
vhsg Zm QE rdmrnq )26[0 Qdbdmskx: fidwhakd bZmshkdudqr vhsg Z sho lZrr aZrdc nm fl17±X/bts
KM nm Rh gZud addm Zakd sn Zbghdud Z onvdq cdmrhsx ne 854�V“bl1“f1 Zs 90fl f Zmc
fl9408Gy qdrnmZmbd eqdptdmbx )27[0 Sghr qdrtks hr Zlnmf sgd ghfgdrs vhsg qdrodbs sn ansg
Oa/aZrdc Zmc Oa/eqdd btqqdms cduhbdr0 Hm sghr bnmsdws: sghr oZodq Zkrn Zhlr sn bnmsqhatsd
sn sgd rstcx ne sgd vhcdkx jmnvm kdZc/eqdd lZsdqhZk: KM: hm uhaqZshnmZk dmdqfx/gZqudrshmf
ZookhbZshnmr vhsg Z cdrhfm oqnonrZk sn hmbqdZrd bZmshkdudq rdmrhshuhsx Zs knvdq ZbbdkdqZshnm
Zmc eqdptdmbhdr vhsg Z kZqfd stmfrsdm sho lZrr0 Sgd Zhl hr sn lZsbg sgd sxohbZk eqdptdmbhdr
Zmc ZbbdkdqZshnm bgZqZbsdqhrshbr ne gdZux lZbghmdqx Zmc: snfdsgdq vhsg Zm noshlhydc AKD
bnmmdbshuhsx rxrsdl: cdkhudq Z uhZakd DüVUR rnktshnm vhsg Z qdrnmZmbd eqdptdmbx ne
fl76Gy0

Sgd oZodq hr nqfZmhydc Zr enkknvr. Rdbshnm 2 cdrbqhadr sgd rxrsdl hm sdqlr ne bhqbths
hlokdldmsZshnm Zmc etmbshnmZkhsx, Rdbshnm 3 cdZkr vhsg sgd cdrhfm Zrodbsr ne sgd ohdyndkdbsqhb
dmdqfx gZqudrsdq, Rdbshnm 4 bnudqr sgd sdbgmhptdr Zmc sgd ldsgnc aZrdc nm dmdqfx sn shld
bnmudqrhnm trdc sn ldZrtqd Z uhaqZshnm=r hmsdmrhsx eqnl sgd lZfmhstcd ne uhaqZshnmZk
dmdqfx gZqudrsdc ax sgd DüVRM, Rdbshnm 5 cdrbqhadr sgd rxrsdl rdsto Zmc dmuhqnmldms
Zmc oqdrdmsr rnld dwodqhldmsZk qdrtksr, Rdbshnm 6 qdonqsr sgd zmZk bnmbktrhnmr0

10 PdkWsdc Vnqi

Sgd HnS vhqdkdrr mncd gZr dunkudc eqnl Z rhlokhrshb sZf sqZmronmcdq trdc lZhmkx
enq hsdl hcdmshzbZshnm sn Zm ZcuZmbdc cduhbd sgZs hr Zkrn Zakd sn odqenql rdmrhmf Zmc
bnlotsZshnmr rhltksZmdntrkx0 Hmcddc: sgd dunkudc mncd mddcr lnqd dmdqfx: Zmc sxohbZkkx
trdr Z aZssdqx sgZs dudmstZkkx mddcr sn ad qdokZbdc odqhnchbZkkx: hmbtqqhmf hmbqdZrdc
lZhmsdmZmbd bnrsr enq vhqdkdrr rdmrnq mdsvnqjr0 Hm sghr bnmsdws: sgd tahpthsntr mZstqd ne
dmdqfx/Ztsnmnlntr VRMr: vghbg Zqd dZrx sn hmrsZkk Zmc rhlokd sn bnmmdbs sn Z vhqdkdrr
rdmrnq mdsvnqj: lZjdr sgdl ZssqZbshud hm sgd qZohckx fqnvhmf HnS dbnrxrsdl )28[0 ükk sghr
gZr Zqntrdc ltbg hmsdqdrs hm sgd rbhdmshzb bnlltmhsx ax rshltkZshmf sgd oqnctbshnm ne
qdrdZqbg Zmc rbhdmshzb otakhbZshnmr0 Rshkk: sn cZsd: hrrtdr qdkZsdc sn sgd onvdq sqZmrctbdq Zmc
dmdqfx rsnqZfd cduhbdr: onvdq lZmZfdldms hmsdfqZsdc bhqbthsr Zmc qZchn bnlltmhbZshnm
oqnsnbnkr rsno sgd dunktshnm ne dmdqfx/Ztsnmnlntr vhqdkdrr rdmrnq mncdr eqnl sgd ogZrd ne
rstcx Zmc dwodqhldmsZshnm sn trd hm oqZbshbZk ZookhbZshnmr ZuZhkZakd nm sgd lZqjds0 Sgdrd
hrrtdr Zqd ghfgkhfgsdc hm )39[: vghbg oqdrdmsr Z bnloqdgdmrhud qduhdv ne sgd oqnfqdrr
lZcd hm sgd rstcx ne ohdyndkdbsqhb —ODMF( Zmc sqhandkdbsqhb —SDMF( mZmnfdmdqZsnqr0 Sghr
oZodq rgnvr gnv ODMFr Zmc SDMFr bZm ad trdc ansg Zr Zbshud rdmrhmf cduhbdr Zmc
onvdq rntqbdr0 Hm oqZbshbZk ZookhbZshnmr: sgd dmdqfx ZuZhkZahkhsx hr ghfgkx cdodmcdms
nm sgd trd bZrd: vghbg hlokhdr sgZs cheedqdms rsqZsdfhdr Zmc dmdqfx rntqbdr Zmc rxrsdlr
ltrs ad trdc nm Z bZrd/ax/bZrd aZrhr0 Sn sghr otqonrd: sgd Ztsgnqr ne )5[ rgnv gnv sn
trd chudqrd ldsgncr enq onvdqhmf vhqdkdrr rdmrnq mncdr sgqntfg dmdqfx gZqudrshmf Zmc
vhqdkdrr onvdq sqZmredq0 Hm fdmdqZk: ohdyndkdbsqhb lZsdqhZkr gZud qdbdhudc bnmrhcdqZakd
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Zssdmshnm )3fl:31[ hm uZqhntr zdkcr ctd sn sgdhq Zahkhsx sn bnmudqs ldbgZmhbZk dmdqfx hmsn
dkdbsqhbZk dmdqfx0 Hmcddc: sgdqd Zqd Zkrn dwZlokdr ne hmsdqdrshmf oqZbshbZk trd bZrdr rtbg Zr
sgd rdke/onvdqdc vhqdkdrr rdmrnq enq rlZqs Zmc Ztsnmnlntr oZudldms cdrbqhadc hm )32[0
Etqsgdq: qde0 )33[ cdrbqhadr Z rdke/onvdqdc rdmrnq sgZs hmsdfqZsdr Zm dmdqfx gZqudrsdq
Zmc Z vhqdkdrr rdmrhmf rxrsdl0 Sgd dmdqfx gZqudrsdq bnmudqsr oqdrrtqd fitbstZshnmr
hm gxcqZtkhb rxrsdlr hmsn dkdbsqhbZk dmdqfx trhmf Zm Zbntrshb qdrnmZsnq: Z ohdyndkdbsqhb
rsZbj: Zmc Zm hmsdqeZbd bhqbths0 ü ghfg/odqenqlZmbd Zmc tksqZ/knv/onvdq lZmZfdldms
HB hr Z etmcZldmsZk bnlonmdms hm rdke/onvdqdc rxrsdlr: Zmc sgd qdbdms ZcuZmbdr hm
tksqZ/knv onvdq bgho cdrhfm sdbgmhptdr gZud dmZakdc cddo qdrdZqbg hmsn knmf/khedshld
VRMr0 Nm sghr snohb: qde0 )34[ oqdrdmsr Z etkkx hmsdfqZsdc cb/cb bnmudqsdq snonknfx aZrdc
nm dkdbsqnlZfmdshbZkkx bntokdc bkZrr/C KB nrbhkkZsnqr sgZs dmZakd to sn 104FGy rvhsbghmf
eqdptdmbx: Zkknvhmf Zffqdrrhud rbZkhmf ne sgd nm/bgho oZrrhudr0 Qde0 )5[ oqnonrdr Zm
tksqZ/knv/onvdq 104�V ghfgkx hmsdfqZsdc lhwdc/rhfmZk rxrsdl nm bgho enq ltksh/rntqbd
dmdqfx gZqudrshmf Zmc vhqdkdrr onvdq sqZmredq0 Qde0 )35[ oqdrdmsr Z ltksh/rntqbd 5034 �V
rdke/onvdqdc RnB enq rnkZq Zmc sgdqlndkdbsqhb fdmdqZsnq —SDF( dmdqfx gZqudrshmf Zmc )36[
rgnvr Z cdudknodc bgho sn rbZudmfd dmdqfx eqnl ZqshzbhZk khfgs0 Dmdqfx rsnqZfd cduhbdr
Zqd Z etmcZldmsZk oZqs ne rxrsdlr rtookhdc sgqntfg dmdqfx gZqudrshmf0 Sn cZsd: sgdrd
cduhbdr rshkk qdpthqd hloqnudldms Zr sgdhq ptZkhsx Zmc odqenqlZmbd Zeedbs sgd nudqZkk
rxrsdl odqenqlZmbd0 ü bnmsqhatshnm sn sghr qdrdZqbg hr hm )37[: vghbg rgnvr Z rstcx ne
sgd khlhsZshnmr ne sgd dmdqfx rsnqZfd cduhbdr: h0d0: rtodq/bZoZbhsnq Zmc khsghtl/onkxldq
aZssdqhdr: bnllnmkx trdc hm dmdqfx/gZqudrshmf ZookhbZshnmr0 ü VRM ltrs bnlltmhbZsd
vhqdkdrrkx vhsg nsgdq mncdr vhsghm Z vhqdkdrr rdmrnq mdsvnqj0 Sgd bnlltmhbZshnm tmhs
ne Z VRM hr sgd lnrs onvdq/gtmfqx oZqs ne sgd rxrsdl: drodbhZkkx hm vhcd/ZqdZ mdsvnqjr
vgdqd knmf/qZmfd bnlltmhbZshnm hr qdpthqdc0 Sgd Ztsgnqr ne )7[ bnmsqhatsd sn sghr snohb
ax dwokZhmhmf sgd bgZkkdmfdr onrdc ax bnlahmhmf knv/onvdq Zmc knmf/qZmfd bnmmdbshuhsx
Zmc duhcdmbd sgd cnlhmZmbd ne sgd sqZmrlhrrhnm nudq sgd pthdrbdms dmdqfx vghkd ntskhmhmf
sgd oqhmbhokdr enq Zbghduhmf ansg knv/onvdq Zmc vhcd/ZqdZ bnlltmhbZshnm0 Hm rnld
trd bZrdr: sgqntfg bZqdetk cdrhfm Zs sgd rxrsdl kdudk: sgd dmdqfx rntqbd bZm ad trdc
rhltksZmdntrkx sn odqenql rdmrhmf nq ldZrtqdldmsr vhsg sgd ZcuZmsZfd ne gZuhmf edvdq
bnlonmdmsr sn onvdq: d0f0: sgd rdmrnqr: sgdqdenqd dmrtqhmf Z knvdq onvdq bnmrtloshnm
ne sgd rxrsdl Zmc kdrr rsqhmfdms rodbhzbZshnmr qdkZshmf sn dmdqfx rsnqZfd0 Nmd dwZlokd ne
rtbg Z rxrsdl hr rgnvm hm )fl9[: vghbg cdrbqhadr Z VRM enq hcdmshexhmf Zmc lnmhsnqhmf
sgd roddc ne Zrrdsr hm Z vhqdkdrr rdmrnq mdsvnqj vhsg aZssdqx/kdrr mncdr bnlahmdc vhsg
Zmc Z tmhptd ldZrtqdldms ZooqnZbg sn fdmdqZsd shld/cnlZhm roddc qdZcntsr0 Qde0 )6[
oqnonrdr Z vhqdkdrr rdmrnq okZsenql vhsg Z rhmfkd ognsnunksZhb sqZmrctbdq sgZs odqenqlr
sgd ctZk qnkd ne gZqudrshmf dmdqfx Zmc rdmrhmf Zlahdms khfgs0 Sgd Ztsgnqr rgnv gnv sgd
ctZk qnkd okZxdc ax sgd gZqudrsdq“rdmrnq Zkknvr rlZkkdq Zmc bgdZodq mncdr vhsg Z qdctbdc
bnlonmdms bntms0 Sgd btqqdms ZookhbZshnmr rtookhdc sgqntfg dmdqfx gZqudrshmf nq vhqdkdrr
onvdq sqZmredq Zhl sn qdokZbd snwhb Zmc mnm/dbn/eqhdmckx dmdqfx rntqbdr: d0f0: aZssdqhdr:
vhsg lnqd rtrsZhmZakd nmdr0 Sgd etstqd ne dmdqfx gZqudrshmf vhkk ad mZstqd/cqhudm: Zmc
sgd sqdmc hr sn trd mnm/snwhb: ahncdfqZcZakd lZsdqhZkr0 QdrdZqbg nm khsghtl mhnaZsd ODGr
qdoqdrdmsr Z etqsgdq bnmsqhatshnm snvZqcr fqddm bnlotshmf hm vhqdkdrr rdmrnq mdsvnqjr )38[
Zmc tkshlZsdkx Z fqddm hmsdqmds ne sghmfr )26:27[0 Etqsgdqlnqd: qder0 )49:4fl[ rxrsdlZshbZkkx
qduhdv deedbshud vZxr ne Zccqdrrhmf fqddm ZookhbZshnmr Zmc dmdqfx/mdtsqZk rxrsdlr: vghbg
nodqZsd vhsg sgd dmdqfx gZqudrsdc eqnl sgdhq dmuhqnmldms0

20 Rxrsdl Cdrbqhoshnm

Ehftqd fl cdohbsr sgd aknbj chZfqZl ne sgd rxrsdl bnmrhrshmf ne sgd enkknvhmf tmhsr.

© Sgd dmdqfx/Ztsnmnlntr vhqdkdrr uhaqZshnm rdmrnq —DüVUR(. sgd lZhm qdpthqdldms ne
sghr aknbj hr sn ad dmdqfx/Ztsnmnlntr Zmc aZssdqx/eqdd0

© Sgd aZrd rsZshnm —AR(. Sghr cduhbd hr onvdqdc ax Z rsZakd onvdq rntqbd rtbg Zr Z
aZssdqx nq vhqdc onvdq rtookx0 Hsr etmbshnm hr sn oqnbdrr sgd hmbnlhmf vhqdkdrr cZsZ
eqnl nmd nq lnqd DüVURr Zmc oqnbdrr sgd rtardptdms hlokdldmsZshnm ogZrdr sn
bnmsqnk sgd lZbghmdqx: hmbktchmf rdmchmf sgd cZsZ sn sgd bkntc0
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Ehftqd fl0 Rxrsdl aknbj chZfqZl DüVUR“AR0

Sgd DüVUR bnmrhrsr ne Z rodbhZkkx cdrhfmdc ODG sn sqZmrctbd hmotsldbgZmhbZk uhaqZshnmr
hmsn dkdbsqhbZk dmdqfx rsnqdc hm sgd rsnqZfd bZoZbhsnq BrsnqZfd0 Sgd ODG rtookhdr sgd dmdqfx
rsnqdc hm sgd rsnqZfd bZoZbhsnq Zmc Zkrn Zbsr Zr sgd sqZmrctbdq enq sgd rdmrhmf Zbshuhsx0
Hm sghr hlokdldmsZshnm: sgd gZqudrsdc üB unksZfd hr qdbshehdc trhmf Z etkk/aqhcfd unksZfd
qdbshehdq Zmc hr trdc sn bgZqfd sgd bZoZbhsnq BrsnqZfd0 Sgd dmdqfx rsnqdc hm sgd bZoZbhsnq
onvdqr sgd AKD qZchn sn sqZmrlhs cZsZ eqnl sgd DüVUR hm Zcudqshrhmf mnm/bnmmdbsZakd
lncd0 Sgd rxrsdl hlokdldmsr Z oqnfqZllZakd unksZfd cdsdbsnq —OUC( bhqbths sgZs
cdsdbsr sgd unksZfd Ursnq Zbqnrr sgd rsnqZfd bZoZbhsnq BrsnqZfd vhsg sgd gdko ne Zm RSL21K9
tksqZ/knv/onvdq lhbqnbnmsqnkkdq —RSLhbqndkdbsqnmhbr( )41[0 Hs hr vnqsg mnshmf sgZs sgd trd
ne sgd RSL21K9 lhbqnbnmsqnkkdq hr sn tmhptdkx dwoknhs hsr tksqZ/knv/onvdq ZmZknf HOr: rtbg
Zr sgd onvdq unksZfd cdsdbsnq —OUC( Zmc sgd tksqZ/knv/onvdq shldq —KOSHL(0 Hmcddc: sgd
tksqZ/knv/onvdq lncd etmbshnmZkhshdr ne sgd RSL21K9 lhbqnbnmsqnkkdq: rtbg Zr sgd rsno
lncd: Zqd etmcZldmsZk hm sghr jhmc ne ZookhbZshnm sn Zbghdud sgd knvdrs pthdrbdms onvdq
bnmrtloshnm ctqhmf sgd gZqudrshmf ogZrd: ◦104�V0 Sgd pthdrbdms onvdq hr Z etmcZldmsZk
oZqZldsdq Zr hs hr sgd lhmhltl onvdq mdbdrrZqx sn nodqZsd sgd rxrsdl Zmc tkshlZsdkx
cdzmdr hsr KnC0 Qdctbhmf sgd pthdrbdms onvdq bnmrtloshnm Zr ltbg Zr onrrhakd hr drrdmshZk
hm dmdqfx/gZqudrshmf ZookhbZshnmr sn nasZhm knvdq uZktdr ne KnC Zmc: sgdqdenqd: sn ad Zakd
sn bZqqx nts Z rlZkkdq hlokdldmsZshnm nq nodqZsd vhsg sdmtntr uhaqZshnmr0

Sgd DüVUR Zkrn hmbktcdr sgd GSR11fl —RSLhbqndkdbsqnmhbr( sdlodqZstqd Zmc gtlhchsx
rdmrnqr nm sgd anZqc0 Sgdrd rdmrnqr Zqd onvdqdc Zmc hmsdqqnfZsdc dudqx shld sgd AKD rdmcr
Z adZbnm0 Sgd cZsZ oZbjds rdms ctqhmf Z adZbnm Zkrn bnmsZhmr hmenqlZshnm nm gtlhchsx Zmc
sdlodqZstqd0 Sgdqd hr mnsghmf sn oqdudms sgd hmbktrhnm ne nsgdq rdmrnqr nm sgd DüVUR he sgd
onvdq bnmrtloshnm hr bnloZshakd vhsg sgd onvdq fdmdqZsdc ax sgd uhaqZshnmZk sqZmrctbdq
Zmc sgd rhyd ne sgd rsnqZfd bZoZbhsnq sgZs Zkrn cdzmdr sgd rhyd Zmc rxrsdl enql eZbsnq0 Hm
sghr rodbhzb bZrd: fhudm sgd knv bnmrtloshnm ne sgd gtlhchsx Zmc sdlodqZstqd rdmrnq HB:
hs vZr onrrhakd sn odqenql rdmrhmf Zmc cZsZ sqZmrlhrrhnm hm Z rhmfkd Zbshnm0 Vgdm sgd
onvdq bnmrtloshnm ne sgd rdmrnqr hr rn ghfg Zr sn mns Zkknv hs sn bZqqx nts sgd svn ogZrdr
rhltksZmdntrkx: sgd rnktshnm Zcnosdc hr sn bZqqx nts rnkdkx sgd rdmrhmf ogZrd: rsnqd sgd cZsZ
hm sgd ldlnqx ne sgd lhbqnbnmsqnkkdq Zmc sgdm rdmc sgdl hm sgd mdws adZbnm0

Sgd AR trdr sgd rZld AKD qZchn cduhbd Zr sgd DüVUR: ats bnmzftqdc hm rbZmmhmf
lncd0 Ansg sgd DüVUR Zmc sgd AR deedbs AKD bnlltmhbZshnm sgqntfg sgd knv/dmdqfx
rxrsdl nm bgho —RnB( AKTDMQF/1 —RSLhbqndkdbsqnmhbr( )42[0 Sgd vhcdroqdZc ZuZhkZahkhsx
ne AKD bnmmdbshuhsx hm lnahkd cduhbdr Zkrn fqdZskx eZbhkhsZsdr gtlZmr adhmf Zakd sn hmsdqeZbd
vhsg sgd mncd0

Ehftqd 1 rgnvr sgZs Zr rnnm Zr sgd unksZfd Ursnq qdZbgdr sgd ghfgdrs uZktd UF + 209U:
sgd rxrsdl dmsdqr sgd sqZmrlhrrhnm ogZrd: vgdqd sgd lhbqnbnmsqnkkdq rtookhdr sgd unksZfd
Uaktd sn sgd AKD sgqntfg nmd ne hsr fdmdqZk/otqonrd hmots“ntsots —FOHN( ohmr0 Rgnqskx
Zesdq sgd sqZmrlhrrhnm ogZrd: vgdm sgd unksZfd cqnor sn sgd knvdrs uZktd UK + 109U: sgd
lhbqnbnmsqnkkdq rgtsr cnvm sgd AKD qZchn Zmc dmsdqr sgd rsno lncd: ctqhmf vghbg sgd
vgnkd rxrsdl qdrtldr hsr dmdqfx/gZqudrshmf Zbshuhsx0 Sgd rdmrnq ldsgnc dwoknhsr sgd
oqnonqshnmZk qdkZshnmrgho adsvddm sgd dkZordc shld adsvddm svn rtbbdrrhud adZbnmr Zmc
sgd ZbbdkdqZshnm hloZqsdc nm sgd ODG0 Sgd uZktdr ne UK Zmc UF Zqd bgnrdm rtbg sgZs sgd
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unksZfd mdudq aqdZbgdr sgd qZsdc lZwhltl —205U( nq lhmhltl —fl05U( rtookx unksZfd
ne sgd lhbqnbnmsqnkkdq0 Sgd onvdq qdpthqdldmsr ne sgd lhbqnbnmsqnkkdq Zmc AKD RnB: sgd
rdsshmfr ne sgd AKD qZchn hm sdqlr ne nodqZshnm lncd: sqZmrlhssdc onvdq: Zmc kdmfsg ne sgd
cZsZ oZbjds gZud ZkqdZcx addm cdrbqhadc hm cdsZhk hm )6:43[0 Sgd oZodq )6[ rgnvr Z cdsZhkdc
cdrbqhoshnm ne gnv sgd bnlltmhbZshnm oqnsnbnk adsvddm sgd DüVUR Zmc sgd AR lhmhlhydr
cZsZ bnkkhrhnmr Zmc finnchmf ne sgd mdsvnqj hm vghbg sgdx nodqZsd0 Rhmbd sgd lhmhltl
dmdqfx qdpthqdldms DgZqudrsdc ne sgd DüVUR hr ◦ fl99�I odq adZbnm: sgd lhmhltl uZktd ne
sgd rsnqZfd bZoZbhsnq BrsnqZfd bZm ad cdsdqlhmdc ax —fl(.

BrsnqZfd<lhm +
1 − DgZqudrsdc
U1
F �U1

K
+ 39�E0 —fl(

Sn Zkknv rnld lZqfhm Zmc dwsqZ dmdqfx bZoZahkhsx sn noshnmZkkx ZbshuZsd sgd nsgdq
dladccdc rdmrnqr —GSR11fl( Zmc sgdqdax qdmcdq rxrsdl odqenqlZmbd kdrr rdmrhshud sn
hmduhsZakd oZqZldsqhb uZqhZshnmr ne sgd uZqhntr bnlonmdmsr hmunkudc: sgd bgnrdm uZktd
enq sgd BrsnqZfd bZoZbhsnq vZr 199�E0 Sghr bgnhbd: snfdsgdq vhsg sgd rdkdbsdc uZktdr ne sgd
unksZfdr UF Zmc UK: Zkknvr sgd gZqudrshmf ne Z ptZmshsx ne dmdqfx odq bxbkd Zr fhudm ax
DptZshnm —1(.

DgZqudrsdc +
fl
1
− BrsnqZfd − �U1

F �U1
K ( + 499�I“bxbkd0 —1(

Ehftqd 10 EtmbshnmZk dunktshnm ne sgd unksZfd Ursnq Zmc Uaktd ur0 shld0

30 Ohdyndkdbsqhb Dmdqfx GWqudrsdq Cdrhfm Wmc EWaqhbWshnm

Sgd ODG hr cdrhfmdc sn ldds sgd sxohbZk uhaqZshnm kdudkr ne lnrs sqZmronqsZshnm
Zmc hmctrsqhZk dmuhqnmldmsr —bZqr: sqZhmr: gdZux lZbghmdqx: dsb0(: vhsg sxohbZk eqdptdmbx
odZjr adsvddm fl99Gy Zmc 299Gy: Zmc vhsg Zm ZbbdkdqZshnm ne 90fl f to sn 1 f )44[0 Sgd
cduhbd hr sgdqdenqd cdrhfmdc sn ldds sgd ZookhbZshnm rodbhzbZshnmr hm sdqlr ne qdrnmZmbd
eqdptdmbx — e9 + fl76Gy( Zmc ZbbdkdqZshnm kdudkr —904 f-fl01 f(: vhsg sgd Zhc ne KhMaN2
ghfg/ptZkhsx ohdyndkdbsqhb rhmfkd bqxrsZkr: hm nqcdq sn noshlhyd sgd dkdbsqn/ldbgZmhbZk
bnmudqrhnm0 Sgd ODG ltrs oqnctbd Z lhmhltl onvdq OODF<lhm sn rtookx sgd DüVUR
ctqhmf sgd dmdqfx/gZqudrshmf ogZrd tmcdq sgd lhmhltl uhaqZshnmZk ZbbdkdqZshnm Zbb<lhm:
vghbg bZm qdoqdrdms sgd khlhs ne cdsdbshnm —KnC( ne sgd rxrsdl hm hsr etmbshnm Zr Z uhaqZshnm
rdmrnq0 Sn dmrtqd sgZs sgd bZoZbhsnq BrsnqZfd hr deedbshudkx bgZqfdc eqnl UK sn UF : sgd onvdq
OODF ltrs ad fqdZsdq sgZm sgd pthdrbdms onvdq Op bnmrtldc ax sgd unksZfd lnmhsnqhmf
bhqbths —OODF � Op(0 Ctqhmf sgd gZqudrshmf ogZrd: sgd nmkx btqqdms bnmrtloshnm hr sgqntfg
sgd unksZfd cdsdbshnm tmhs ne sgd RSL21K9 lhbqnbnmsqnkkdq: vghbg nodqZsdr hm rkddo lncd



Rdmrnqr 191fl: 1y: 6492 6 ne fl8

vhsg Z pthdrbdms btqqdms bnmrtloshnm Hp ne ◦ fl�ü0 Sgd unksZfd Ursnq qZmfdr adsvddm UF
Zmc UK: enq Zm ZudqZfd unksZfd Ursnq<Zuf fhudm ax DptZshnm —2(0

Ursnq<Zuf +
UF )UK

1
+ 104U0 —2(

Sgd pthdrbdms onvdq bnmrtloshnm Op ne sgd DüVRM ctqhmf sgd gZqudrshmf ogZrd hr
fhudm ax —3(.

Op + Ursnq<Zuf − Hp + 104�V0 —3(

Sgdqdenqd: sgd lhmhltl onvdq OODF<lhm sgZs sgd ODG ltrs fdmdqZsd Zs sgd lhmhltl
ZbbdkdqZshnm Zbb<lhm hr fhudm ax —4(.

OODF<lhm �
Op

ϵqdbs e hdq
—4(

ϵqdbs e hdq hr sgd onvdq bnmudqrhnm dezbhdmbx ne sgd etkk/aqhcfd unksZfd qdbshzdq: vgnrd
sgdnqdshbZk lZwhltl uZktd hr dptZk sn 7“η10 DptZshnm —4( rgnvr sgd rodbhzbZshnm enq sgd
lhmhltl onvdq sgZs ODG ltrs fdmdqZsd vgdm rsqdrrdc ax uhaqZshnmr vhsg lhmhltl
ZbbdkdqZshnm Zbb<lhm: vghbg hr fhudm ax DptZshnm —5(0

OODF<lhm �
Op − η1

7
◦ 2�V0 —5(

ümnsgdq dkdbsqhbZk oZqZldsdq sn rodbhex enq sgd ODG cdrhfm hr sgd ODG nodm/bhqbths
unksZfd Unb0 Sgd uZktd ne Unb hr fqdZsdq sgZm sgd lhmhltl rtookx unksZfd ne sgd unksZfd
cdsdbsnq bhqbths —Ucc<lhm + fl07U( Zmc dmrtqdr sgd lZwhltl onvdq sqZmredq adsvddm sgd
ODG Zmc sgd qdrs ne sgd DüVUR rxrsdl Zs sgd lhmhltl ZbbdkdqZshnm Zbb<lhm0 DptZshnm —6(
cdzmdr sgd bnmchshnm ne Unb sn Zbghdud sgd lZwhltl onvdq sqZmredq0

Unb � 1 −Ue
1

+ Ursnq<Zuf: —6(

vgdqd Ue hr sgd enqvZqc bnmctbshnm unksZfd ne sgd unksZfd qdbshzdq chncd0 Eqnl DptZshnm —2(
Zmc DptZshnm —6(: Zmc Zrrtlhmf Z enqvZqc unksZfd cqnoUe ne sgd chncd ne 905U: DptZshnm —7(
oqnuhcdr sgd rodbhzbZshnm uZktd enq sgd ODG nodm/bhqbths unksZfd0

Unb + 1 −Ue )Ursnq<Zuf + 501U0 —7(

Sgd lZwhltl cdsdbsZakd ZbbdkdqZshnm Zbb<lZw ne sgd DüVUR qdkZsdr sn sgd ghfgdrs
rsqdrr kdudk sgZs sgd ODG rtarsqZsd lZsdqhZk bZm vhsgrsZmc —2-5FOZ enq Rh( )45[0 Sgd ODG
enql eZbsnq hr Zmnsgdq jdx Zrodbs ne sgd cdrhfm ogZrd Zr sgd sxohbZk rodbhzbZshnm hr sn
hlokdldms Z ODG sgZs hr bnloZqZakd vhsg sgd dkdbsqnmhb bhqbths rdbshnm hm rhyd )46[0 Y/bts
KM gZr addm rtaidbsdc sn khsskd hmudrshfZshnm vhsg qdrodbs sn dmdqfx gZqudrshmf ctd sn hsr knv
rsqZhm ohdyndkdbsqhb bndezbhdms —c2fl + �fl ol“U(0 HmrsdZc: sgd KM —XWk(“fl17± rhmfkd/bqxrsZk
nqhdmsZshnm oqdrdmsr ltbg knvdq chdkdbsqhb bnmrsZms sgZm OYS eZlhkx —�“�9 + 4904( Zmc
ghfgdq ohdyndkdbsqhb bndezbhdms bnloZqdc vhsg nsgdq Oa/eqdd lZsdqhZkr —c12 + 16 ol“U( )25[0
Sgd KM nm rhkhbnm ODG hr lZmteZbstqdc trhmf üt/üt anmchmf sdbgmnknfx cdudknodc ax
EDLSN/RS )26[: hm sgd enql ne Z fl bl1 tmhlnqog bkZlodc bZmshkdudq adZl ODG0 Sgd Zbshud
ohdyndkdbsqhb kZxdq hr Z 29�l sghbj KM —XWk(“fl17± rhmfkd bqxrsZk: vghbg hr eZaqhbZsdc sn
ZssZhm qntfgkx fl03 mE bkZlodc bZoZbhsZmbd enq noshlZk dkdbsqnmhb hmsdqeZbhmf0 Sgd rtarsqZsd
hr oqnctbdc vhsg Z rhkhbnm vZedq —499�l sghbj(: Zr hkktrsqZsdc hm Ehftqd 2Z0 Sgd lZwhltl
khlhs ne sgd hmots ZbbdkdqZshnm vZr cdsdqlhmdc sn ad ◦ 1 f eqnl sgd Ehmhsd Dkdldms Ldsgnc
—EDL( rhltkZshnmr hm BNLRNK Ltkshogxrhbr U404 Zr rgnvm hm Ehftqd 2a0 Hm sghr qdrdZqbg:
cduhbd sdrshmf vZr khlhsdc sn fl01 f: nq 59’ ne sgd sgdnqdshbZk lZwhltl ZbbdkdqZshnm: sn
dmrtqd Z rZedsx lZqfhm enq mns dwbddchmf sgd lZsdqhZk rsqdrr qdkhZahkhsx khlhsr0 Sgd oqnne
lZrr l ZssZbgdc sn sgd bZmshkdudq adZl Zkknvr stmhmf ne sgd ODG qdrnmZmbd eqdptdmbx e9:
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vghbg dptZsdr sn fl76Gy hm sghr cdrhfm0 üs sgd qdrnmZmbd eqdptdmbx e9 Zmc sgd lhmhltl
ZbbdkdqZshnm Zbb<lhm ne 904 f: sgd ODG oqnuhcdr Zm nodm/bhqbths unksZfd Unb ne 5U Zmc
bZm rtookx Z lhmhltl onvdq OODF<lhm ne fl1�V: dmntfg sn bnlodmrZsd sgd pthdrbdms
onvdq bnmrtloshnm Op Zmc rtbbdrretkkx bgZqfd sgd rsnqZfd bZoZbhsnq BrsnqZfd0 Sgd Unb vZr
ldZrtqdc hm sgd nodm/bhqbths bnmchshnm vhsg Zm nrbhkknrbnod Zmc sgd QLR onvdq OODF ne
sgd gZqudrsdq vZr nasZhmdc Zs sgd noshlZk knZc ne 449 j�0 Ehftqd 3 rgnvr sgd dwodqhldmsZk
ldZrtqdldmsr ne sgd uZqhZshnm ne Unb Zmc OODF Zr sgd ZbbdkdqZshnm Zbb uZqhdr0

Ehftqd 20 ODG bqnrr rdbshnmZk rbgdlZshb Zmc EDL ZmZkxrhr. —W( Bqnrr rdbshnmZk rbgdlZshb ne sgd ODG0
—a( Ynnl uhdv ne lZwhltl ldbgZmhbZk rsqdrr chrsqhatshnm ZqdZ nasZhmdc eqnl EDL hm sgd bZmshkdudq
adZl Zs Zbb + 1 f0
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—W(

—a(

Ehftqd 30 ODG dwodqhldmsZk bgZqZbsdqhyZshnm Zr Z etmbshnm ne ZbbdkdqZshnm Zbb. —W( Nodm/bhqbths unksZfd
Unb hm unksr ur0 ZbbdkdqZshnm Zbb hm f hm knf rbZkd, —a( ODG fdmdqZsdc onvdq OODF hm �Vur0 ZbbdkdqZshnm
Zbb hm f hm knf rbZkd0

40 ThaqWshnmWk Dmdqfx sn Shld Bnmudqshnm

Sgd ODG hkktrsqZsdc hm Ehftqd 2Z: vgdm rtaidbsdc sn sgd Zookhdc enqbd E sgZs hmctbdr
sgd ZbbdkdqZshnm Zbb: fdmdqZsdr sgd unksZfd UODF Zbqnrr hsr dkdbsqncdr hm sgd c2fl lncd fhudm
ax DptZshnm —8( )47[0

UODF +
c12 − E − k
� − � +

∣
c12 − k −l
� − �

(
− Zbb —8(

Sgd onvdq OODF fdmdqZsdc nm Z knZc WknZc vgdm sgd ODG hr dwbhsdc ax Z gZqlnmhb
nrbhkkZshnm hr fhudm ax DptZshnm —fl9( )48[

OODF +
U1

1 − WknZc
+

fl
1 − WknZc

−
∣
c12 − k −l
� − �

(1
− Z1bb —fl9(
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© c12 hr sgd ohdyndkdbsqhb bndezbhdms ne khsghtl mhnaZsd —16 ol“U(,
© k hr sgd kdmfsg ne ohdyndkdbsqhb sqZmrctbdq —1 bl(,
© l hr sgd deedbshud lZrr ne sgd oqnne lZrr/bZmshkdudq rxrsdl —102 fqZlr(,
© Zbb hr sgd Zlokhstcd ne hmots ZbbdkdqZshnm,
© � hr sgd ZqdZ ne sgd dkdbsqncd �fl bl1(,
© �“�9 hr sgd qdkZshud chdkdbsqhb odqlhsshuhsx ne KM —XWk(“fl17± —4904(0

Ctqhmf sgd gZqudrshmf ogZrd: sgd knZc WknZc hr bnmrsZms, gdmbd: OODF uZqhdr oqnonqshnmZkkx
vhsg sgd rptZqd ne sgd ZbbdkdqZshnm Zbb: Zr fhudm ax DptZshnm —flfl(

OODF + JZbb − Z1bb: —flfl(

vgdqd: JZbb hr Z bnmrsZms ne oqnonqshnmZkhsx fhudm ax DptZshnm —fl1(

JZbb +
fl

1 − WknZc
−
∣
l − c12 − k
� − �

(1
—fl1(

Sgd onvdq gZqudrsdc Zesdq dZbg adZbnm hm sgdBrsnqZfd bZoZbhsnq hr fhudm ax DptZshnm —fl2(

OgZqudrsdc + ϵo − OODF : —fl2(

vgdqd ϵo hr sgd onvdq bnmudqrhnm dezbhdmbx ne sgd DüVUR rxrsdl vgdm bnmudqshmf
sgd onvdq OODF hmsn sgd onvdq gZqudrsdc OgZqudrsdc hm sgd rsnqZfd bZoZbhsnq BrsnqZfd0 Ax
bnlahmhmf DptZshnmr —flfl( Zmc —fl2(: sgd onvdq OgZqudrsdc bZm ad qdkZsdc sn sgd ZbbdkdqZshnm
Zbb Zr hm —fl3(

OgZqudrsdc + ϵo − JZbb − Z1bb —fl3(

DptZshnm —fl4( qdkZsdr OgZqudrsdc: DgZqudrsdc Zmc sgd shld sqhrd sgZs hs sZjdr sn bgZqfd sgd
BrsnqZfd bZoZbhsnq eqnl sgd unksZfd UK sn unksZfd UF ctqhmf sgd dmdqfx/gZqudrshmf ogZrd0

OgZqudrsdc +
DgZqudrsdc
sqhrd

—fl4(

Sgd DüVUR bnlltmhbZsdr vhsg sgd AR uhZ sgd AKD vhqdkdrr oqnsnbnk ax odqhnchbZkkx
sqZmrlhsshmf adZbnmr ne ctqZshnm sZcu: vghbg hr sgd Zcudqshrhmf shld sgZs dkZordr adsvddm
rtbbdrrhud adZbnmr0 Sgd shld sZcu hr qdlnsdkx ldZrtqdc ax sgd AR vghkd qdbdhuhmf sgd
adZbnmr Zmc hr trdc sn hmchqdbskx ldZrtqd sgd ZbbdkdqZshnm Zbb hmctbdc nm sgd ODG0 Sgd
shld sqhrd hr qdkZsdc sn sgd Zcudqshrhmf shld sZcu: Zr hm DptZshnm —fl5(0

sqhrd + sZcu � s e Zkk —fl5(

Sgd eZkk shld s e Zkk hr qdkZsdc sn sgd oZqZldsdqr ne sgd rxrsdl: UF : UK: BrsnqZfd Zmc Hakd:
Zr hm DptZshnm —fl6(0

s e Zkk +
BrsnqZfd − �UF �UK(

Hakd
—fl6(

Sgd oZqZldsdq Hakd qdoqdrdmsr sgd ZudqZfd btqqdms bnmrtloshnm ne sgd AKD qZchn ctqhmf
sgd sqZmrlhrrhnm ogZrd Zmc gZr Z bnmrsZms uZktd ne ◦8lü enq sgd AKD qZchn bnmzftqdc
hm mnm/bnmmdbsZakd Zcudqshrhmf lncd sn sqZmrlhs Zm ntsots onvdq ne 7 cAl Zmc Z cZsZ
kdmfsg ne 19 axsdr0 Sgdqdenqd: sgd shld s e Zkk hr Zkrn bnmrsZms: Zmc dptZsdr sn ◦34 lr hm sghr
hlokdldmsZshnm0 Ax bnlahmhmf DptZshnmr —1(: —fl2(-—fl5( Zmc DptZshnm —fl7(: nmd bZm rdd gnv
sgd ZbbdkdqZshnm Zbb bZm ad hmchqdbskx cdqhudc eqnl sgd ldZrtqdldms ne sgd shld sZcu0

Z1bb +
BrsnqZfd − �U1

F �U1
K (

JZbb − ϵo − �sZcu � s e Zkk(
—fl7(

Sgd oZqZldsdq ϵo hr rodbhzb sn sgd DüVUR rxrsdl Zmc hr cdqhudc dwodqhldmsZkkx eqnl
hsr onrs/oqnctbshnm bgZqZbsdqhyZshnm0 Ehftqd 4 rgnvr sgd dwodqhldmsZk bgZqZbsdqhyZshnm ne
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sgd oZqZldsdq ϵo vghkd uZqxhmf sgd ZbbdkdqZshnm Zbb0 üs 904 f: sgd ODG oqnuhcdr itrs dmntfg
onvdq sn rtrsZhm sgd rxrsdl: Zmc sgd ϵo Zs sghr ZbbdkdqZshnm hr knv0 Sgd ODG oqnuhcdr
lnqd onvdq vhsg hmbqdZrhmf Zbb: rtbg sgZs ϵo adbnldr rsZakd enq ZbbdkdqZshnmr Zanud 905 f0
Sgd ghfg hmhshZk uZqhZshnm ne ϵo Zs knvdq ZbbdkdqZshnm kdudkr adsvddm 904 f: Zmc 905 f Zeedbsr
sgd khmdZqhsx ne sgd DüVUR hm hsr rdmrnq etmbshnm0 Sgdqdenqd: dudm sgntfg sgd DüVUR
qdlZhmr rdke/onvdqdc eqnl Zm hmots ZbbdkdqZshnm ne 904 f: sgd rxrsdl dezbhdmbx hr rn knv
Zmc uZqhZakd sgZs sgd trd ne sgd DüVRM Zr Z rdmrnq hr lnqd nq kdrr bnloqnlhrdc0 Sgdqdenqd:
sgd KnC ne sgd DüVUR hr rds Zs sgd ghfgdq kdudk ne 905 f: vgdqd sgd ϵo hr ghfgdq Zmc qdlZhmr
Zklnrs bnmrsZms Zs sgd ZudqZfd uZktd ne 54’ vhsg Z lZw uZqhZshnm •×7’ hm sgd ZbbdkdqZshnm
qZmfd )905 f-fl01 f[0

Ehftqd 40 DüVUR onvdq bnmudqrhnm dezbhdmbx ϵo ur0 ZbbdkdqZshnm Zbb —dwodqhldmsZk qdrtksr(0

Rhmbd ϵo qdlZhmr mdZqkx bnmrsZms vhsghm sgd ZbbdkdqZshnm qZmfd )905 f-fl01 f[: DptZshnm —fl7(
bZm ad qdvqhssdm Zr.

Zbb +
Ru)

�sZcu � s e Zkk(
: —fl8(

vgdqd Ru: fhudm ax DptZshnm —19(: hr sgd rdmrhshuhsx ne sgd DüVUR0

Ru +

√
BrsnqZfd − �U1

F �U1
K (

JZbb − ϵo
—19(

Etqsgdqlnqd: sgd ghfg hlaZkZmbd adsvddm sgd btqqdms oqnctbdc ax sgd ODG ctqhmf sgd
gZqudrshmf ogZrd —�ü( Zmc sgZs bnmrtldc ax sgd DüVUR ctqhmf sgd sqZmrlhrrhnm ogZrd
—lü( qdrtksr hm Z kZqfd cheedqdmbd adsvddm sZcu —r( Zmc s e Zkk —lr(0 Gdmbd: hs hr qdZrnmZakd
sn Zrrtld sgZs hm Z qdZk ZookhbZshnm rbdmZqhn: sZcu ≈ s e Zkk : hlokxhmf sgZs sgd enkknvhmf
ZooqnwhlZshnm sZcu � s e Zkk ◦ sZcu hr onrrhakd enq mdfkhfhakd dqqnqr: rn DptZshnm —fl8( bZm ad
rhlokhzdc Zr DptZshnm —1fl(0

Zbb ◦
Ru∈
sZcu

—1fl(

DptZshnm —1fl( hr dZrhkx hlokdldmsdc hm sgd dladccdc zqlvZqd ne sgd AR: rn sgd
ZbbdkdqZshnm Zbb<AR bZm ad qdlnsdkx Zmc hmchqdbskx ldZrtqdc Zs sgd AR sgZs bZm ldZrtqd
sgd shld sZcu eqnl sgd qdbdhudc adZbnmr0 Hs hr vnqsg mnshmf sgZs: rhmbd sgd DüVUR dwoknhsr
ldZrtqdldmsr hm sgd shld cnlZhm: sgd cZsZ qdZchmf hmsdqeZbd Zqd hmgdqdmskx chfhsZk0 Sghr
edZstqd hr udqx bnmudmhdms Zr hs hmunkudr kdrr bnlokhbZsdc dkdbsqnmhbr enq cZsZ qdZchmf
sgZm ZmZknf Zqbghsdbstqdr Zmc: lnqd hlonqsZmskx: Z knvdq dmdqfx bnmrtloshnm: vghbg hr
Z etmcZldmsZk bqhsdqhnm ne dmdqfx/Ztsnmnlntr Zmc aZssdqx/eqdd rxrsdlr )59[0 Rhmbd sgd
AR bZm ldZrtqd sgd shld sZcu: sgd nmkx qdlZhmhmf oZqZldsdq qdpthqdc sn bZkbtkZsd sgd
ZbbdkdqZshnm Zbb<AR uhZ DptZshnm —1fl( hr Ru: vghbg hr cdqhudc dwodqhldmsZkkx sgqntfg sgd
bgZqZbsdqhyZshnm ne sgd DüVUR hm Rdbshnm 50
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50 DwodqhldmsWk Rdsto Wmc LdWrtqdldmsr

Ehftqd 5 rgnvr sgd aknbj chZfqZl ne sgd dwodqhldmsZk rdsto: vghbg bnmrhrsr ne.

© ü rhfmZk fdmdqZsnq. sghr dptholdms —üfhkdms 2499A( hr trdc sn bnmsqnk sgd hmots
eqdptdmbx Zmc sgd uhaqZshnm Zlokhstcd ne sgd rgZjdq,

© Onvdq Zlokhzdq. Z fl99 V onvdq Zlokhzdq —Oü fl99D CZsZ Ogxrhbr( sgZs Zlokhzdr sgd
rhfmZk oqnuhcdc ax sgd rhfmZk fdmdqZsnq,

© RgZjdq. sgd dkdbsqncxmZlhb rgZjdq —RhfmZkEnqbd eqnl CZsZ Ogxrhbr( oqnuhcdr sgd hmots
uhaqZshnm enq sgd ODG,

© übbdkdqnldsdq Zmc bgZqfd Zlokhzdq. sgdrd cduhbdr Zqd hlokdldmsdc vhsg sgd OBA
Ohdynsqnmhbr 244A93 Zbbdkdqnldsdq0 Sgdx Zqd bnmmdbsdc sn sgd rgZjdq sn ldZrtqd sgd
hmots ZbbdkdqZshnm hm qdZk shld0

Ehftqd 50 Aknbj chZfqZl ne sgd dwodqhldmsZk rdsto0

Ehftqd 6 rgnvr sgd dwodqhldmsZk rdsto: sgd sno uhdv Zmc kZxnts ne sgd OBA sgZs
hlokdldmsr sgd DüVUR: Zmc sgd sno uhdv ne sgd ODG0 Sgd DüVUR bgZqZbsdqhyZshnm hm
sdqlr ne KnC Zmc rdmrhshuhsx hm qdronmrd sn sgd uhaqZshnmZk ZbbdkdqZshnm vZr bZqqhdc nts Zs
qnnl sdlodqZstqd hm Zlahdms Zhq0 Sgd DüVUR vZr bkZlodc nm sgd rgZjdq Zmc vZr dwbhsdc
vhsg Zlokhstcd ne ZbbdkdqZshnm Zbb<hm hm sgd qZmfd )904 f-fl01 f[0 Ehftqd 7 rgnvr rdudqZk
ldZrtqdldmsr ne sgd ntsots unksZfd Uaktd Zmc sgd bnqqdronmchmf shld sZcu: oqnadc vhsg Zm
nrbhkknrbnod enq sgd uZqhntr ZbbdkdqZshnm kdudkr0 Ehftqd 7 rgnvr gnv sgd shld sZcu cdbqdZrdr
vhsg sgd hmbqdZrd hm ZbbdkdqZshnm Zbb: hm Zfqddldms vhsg DptZshnmr —fl7(: —fl8( Zmc —1fl(0
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Ehftqd 60 DwodqhldmsZk rdsto: DüVUR OBA Zmc ODG0

—W(

—a(

—b(

Ehftqd 70 Ursnq Zmc Uaktd ur0 shld Zs sgqdd cheedqdms ZbbdkdqZshnmr. —W( Zbb +905 f: —a( Zbb +907 f Zmc
—b( Zbb + flf0
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Sgd DüVUR rdmrhshuhsx Ru hr sgd hmudqrd ne sgd ehsshmf khmd rknod qdonqsdc hm Ehftqd 80 Gdmbd:
eqnl sgd DüVUR bgZqZbsdqhyZshnm: Ru + 4015 f − rfl“1, sgdqdenqd: sgd ZbbdkdqZshnm Zs sgd AR
bZm ad hmchqdbskx ldZrtqdc ax jmnvhmf Ru Zmc ldZrtqhmf shld sZcu trhmf DptZshnm —11(0

Zbb<AR +
4015∈
sZcu

—11(

Sgd hmsqhmrhb dqqnq vhsg sgd oqnonrdcldZrtqdldms sdbgmhptd hr hmchbZsdcvhsg DqqnqZbb
Zmc bZkbtkZsdc sgqntfg DptZshnm —12(: qdoqdrdmshmf sgd ZbbdkdqZshnm ldZrtqdldms dqqnq
adsvddm sgd ZbbdkdqZshnm Zbb<AR: hmchqdbskx ldZrtqdc Zs sgd AR Zmc sgd enqbdc ZbbdkdqZshnm
Zbb<hm Zs sgd DüVUR0

DqqnqZbb + fl99 −
����
Zbb<hm � Zbb<AR

Zbb<hm

���� —12(

Ehftqd fl9Z-b rgnv sgd uZqhZshnm ne Zbb<hm Zmc Zbb<AR ur0 sZcu0 Ehftqd fl9c-e rgnvr
sgd uZqhZshnm ne sgd dqqnq DqqnqZbb Zr sgd hmots ZbbdkdqZshnm Zbb<hm uZqhdr nudq sgd qZmfd
)905 f-fl01 f[0 Hs hr vnqsg ghfgkhfgshmf sgZs sgd chrbqdoZmbx qdonqsdc adsvddm sgd ldZrtqdc
cZsZ qdonqsdc hm Ehftqd fl9c-e Zmc sgd sgdnqdshbZk eqnl DptZshnm —11( hr ctd sn sgd uZqhZshnm
ne sgd rxrsdl=r dmdqfx/gZqudrshmf dezbhdmbx vghbg hr mns bnmrsZms Zknmf vhsg sgd fhudm
ZbbdkdqZshnm qZmfd Zr qdonqsdc ax sgd qdrtksr rgnvm hm Ehftqd 40

Ehftqd 80 KhmdZq zs ne sgd dwodqhldmsZk ldZrtqdldms cZsZ enq uZqhntr ZbbdkdqZshnmr eqnl 905 f sn
fl01 f0
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Ehftqd fl90 —W-b( Zbb<hm Zmc Zbb<AR ur0 s
�fl“1
Zcu enq sgqdd sdrsr sn rstcx qdoqnctbhahkhsx0 —c-e( LdZrtqdldms

ne bnqqdronmchmf DqqnqZbb ur0 sgd hmots ZbbdkdqZshnm Zbb<hm enq sgqdd cheedqdms sdrsr0

Sgd sdrs ldZrtqdldmsr bnmzql sgZs Z qdlnsd Zmc vhqdkdrr ldZrtqdldms ne sgd
ZbbdkdqZshnm enqbdc nmsn sgd DüVUR hr onrrhakd Zs sgd AR0 Sgd ldZrtqdldms qdrtksr Zqd
qdodZsZakd vhsg Zm dqqnq bnmrhrsdmskx adknv flfl’0

Ax nardquhmf Ehftqd fl9: hs hr vnqsg bnmrhcdqhmf sgZs sgd dqqnq gZr Z vhcd uZqhZshnm
hm sgd bnmrhcdqdc ZbbdkdqZshnm qZmfd sgZs hr lZhmkx ctd sn sgd dezbhdmbx uZqhZshnm nm sgd
rxrsdl onvdq bnmudqrhnm dezbhdmbx ϵo0 Sgdqdenqd: sn hlokdldms Z adssdq ZooqnwhlZshnm:
nmd ne sgd rsqZsdfhdr dloknxr Z ohdbdvhrd ZooqnwhlZshnm )43[0 Sgd vgnkd ZbbdkdqZshnm qZmfd
)905 f-fl01 f[ hr chuhcdc hm svn rta/qZmfdr: )905 f-908 f[ Zmc )908 f-fl01 f[0 Hm sgd nodqZshmf
qZmfd )905 f-908 f[: hs hr onrrhakd sn bZkbtkZsd sgd ZbbdkdqZshnm Zs sgd AR sgqntfg —13(: vghbg
qdoqdrdmsr sgd khmdZq qdfqdrrhnm: vhsg Zm dqqnq knvdq sgZm ×602’: vghkd hm sgd rta/qZmfd
)908 f-fl01 f[: hs hr onrrhakd sn bZkbtkZsd sgd ZbbdkdqZshnm Zs sgd AR sgqntfg —14(: vhsg Zm dqqnq
knvdq sgZm ×507’0

Zbb<AR +
40fl∈
sZcu

vhsg Zbb<AR ≫ =905 f-908 f[ —13(

Zbb<AR +
4023∈
sZcu

vhsg Zbb<AR ≫ =908 f-fl01 f[ —14(

DptZshnmr —13( Zmc —14( bZm ad hlokdldmsdc hm sgd zqlvZqd ne sgd AR sgZs bnmshmtntrkx
lnmhsnqr sgd Zcudqshrhmf shld Zmc bZkbtkZsdr sgd ZbbdkdqZshnm Zbb<AR0 SZakd fl qdonqsr Z
rtllZqx ne sgd dptZshnmr Zmc qdkZsdc dqqnqr0

SWakd fl0 DwodqhldmsZk qdrtksr vhsg lZwhltl dqqnq hm ldZrtqdldms enq svn cheedqdms
ZbbdkdqZshnm qZfdr0

Eaa PWmfd -f( Ehsshmf DptWshnm
LWw �oocoEaa -’(

Sdrs fl Sdrs 1 Sdrs 2

)905-908[ Zbb<A<R + 40fl∈
sZcu

208 602 506

)908-fl01[ Zbb<A<R + 4023∈
sZcu

504 507 403
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Sgd AR bZm sgdqdenqd qdbdhud adZbnmr eqnl nmd nq lnqd DüVRMr okZbdc nm sgd
uhaqZshmf bnlonmdmsr nelZbghmdr tmcdq sdrs Zmc hlokdldms bqhshbZk oqdchbshudlZhmsdmZmbd
nq eZtks cdsdbshnm etmbshnmZkhsx ax ldZrtqhmf sgd Zcudqshrhmf shld sZcu ne sgd qdbdhudc
adZbnmr Zr rgnvm hm Ehftqd flfl0 Enq sgd knmf/sdql oqdchbshud chZfmnrhr ne lZbghmdr: sgd
DüVUR bZm ad dladccdc nm rodbhzb ldbgZmhbZk oZqsr sgZs qdpthqd qdftkZq lZhmsdmZmbd:
rtbg Zr adZqhmfr: fdZqr: bnmudxnqr: stqahmdr: rgZesr: uZkudr: dsb0

Ehftqd flfl0 üookhbZshnm rbdmZqhn vhsg AR Zmc rdudqZk DüVURr0

Dwodqhldmsr gZud Zkrn addm bZqqhdc nts vhsg Z qdlnsd AR0 Sgd AR vZr hlokdldmsdc
vhsg sgd AKTDMQF/1 HB rds sn rbZmmhmf lncd sn qdbdhud sgd cZsZ sqZmrlhssdc ax sgd
aZssdqx/eqdd DüVUR: bnmzftqdc hm Zcudqshrhmf mnm/bnmmdbsZakd lncd sn sqZmrlhs ntsots
onvdq ne 7 cAl0 Sgd DüVUR Zmc sgd AR vdqd okZbdc Zs Zm ZudqZfd chrsZmbd ne 4l0
Ctqhmf sgd ldZrtqdldmsr: rdudqZk nsgdq cduhbdr trhmf Aktdsnnsg Zmc Vh/Eh vdqd Zbshud:
hmbktchmf Z 103FGy Vh/Eh Zbbdrr onhms Zmc uZqhntr odqrnmZk bnlotsdqr Zmc rlZqs cduhbdr0
Sgd DüVRM Zmc AR gZud Zkrn addm sdrsdc hm Z eqdd roZbd dmuhqnmldms qdZbghmf Z qdkhZakd
bnlltmhbZshnm chrsZmbd ne fl99l0

60 Bnmbktrhnmr

Sghr oZodq rstchdc Z mnudk rdke/onvdqdc Zmc aZssdqx/eqdd cduhbd enq uhaqZshnm rdmrhmf
aZrdc nm sgd bnmudqrhnm ne uhaqZshnm dmdqfx sn shld cZsZ0 Sgd tmcdqkxhmf oqhmbhokdr
Zmc ogxrhbZk dptZshnmr enql sgd aZrhr ne Z ldZrtqdldms sdbgmhptd trhmf sdlonqZk cZsZ sn
cdsdqlhmd sgd Zlokhstcd ne uhaqZshnmZk ZbbdkdqZshnm dwodqhdmbdc ax Zm naidbs0 Sgd oqnonrdc
ZooqnZbg fdmdqZsdr qdlnsd ldZrtqdldms qdZcntsr Zs Z cdrhfmZsdc aZrd rsZshnm —AR( eqnl
sgd vhqdkdrr AKD sqZmrlhrrhnm ne rdmrnq cZsZ dwoqdrrdc hm dZrx/sn/hlokdldms shld/cnlZhm
qdZcntsr0 Sgd cdrhfm ne Z rodbhZkkx cdrhfmdc kdZc/eqdd ODG Zakd sn odqenql sgd cntakd
etmbshnm ne dmdqfx gZqudrsdq Zmc uhaqZshnmZk rdmrnq hr hmsdfqZk sn sgd oqnonrZk: Zmc sgd
dwodqhldmsZk qdrtksr cdlnmrsqZsd qdkhZakd rdmrhmf hm sgd ZbbdkdqZshnm qZmfd )905 f-fl01 f[0
DwodqhldmsZk sdrsr gZud rgnvm sgZs sgd DüVUR Zmc AR rxrsdl bZm cdkhudq qdodZsZakd Zmc
ZbbtqZsd rdmrhmf etmbshnmZkhsx vhsg kdrr sgZm flfl’ lZwhltl dqqnq0 Hs gZr addm duhcdmbdc
gnv sgd rhlokhbhsx ne sgd DüVUR Zqbghsdbstqd sqZmrkZsdr hmsn rdudqZk ZcuZmsZfdr: rtbg Zr
dbn/eqhdmckhmdrr: rhyd: bnrs Zmc: Zanud Zkk: sgd bZoZbhsx sn etmbshnm Zr Z lZhmsdmZmbd/eqdd
hmrsZkk/Zmc/enqfds cduhbd hm oqZbshbZkkx Zmx ZookhbZshnm vgdqd uhaqZshnm dmdqfx hr ZuZhkZakd0
EhmZkkx: Zkk dwodqhldmsZk ldZrtqdldmsr vdqd odqenqldc trhmf Z 1 bl · 1 bl OBA vhsg
Z sghbjmdrr ne 9034 bl: hlokdldmsdc —dwbdos enq sgd ODG( vhsg rsZmcZqc bnlonmdmsr sn
cdlnmrsqZsd sgd edZrhahkhsx ne Z oqnne ne bnmbdos: sgd nodqZshnmZk odqenqlZmbd ne vghbg bZm
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nmkx hloqnud vhsg ZcuZmbdr hm qdkduZms lZsdqhZkr Zmc dkdbsqnmhb bnlonmdmsr0 Ntq Zhl hr sn
sgdqdenqd athkc nm sgd dmbntqZfhmf qdrtksr qdonqsdc gdqdhm vhsg etqsgdq qdrdZqbg hmsn lnqd
ZcuZmbdc lZsdqhZkr Zmc Zqbghsdbstqdr sgZs bZm dmrtqd fqdZsdq udqrZshkhsx Zmc ZookhbZahkhsx
Zbqnrr Zm dudm vhcdq qZmfd ne trd bZrd rbdmZqhnr0

�tsgnq Bnmsqhatshnmr. M0O0 cdrhfmdc sgd ODG: cdrhfmdc sgd dwodqhldmsZk rdsto: odqenqldc sgd
rxrsdl bgZqZbsdqhyZshnm: Zmc vqnsd sgd lZmtrbqhos0 F0B0 cdrhfmdc sgd kdZc/eqdd ODG Zmc vqnsd sgd
lZmtrbqhos0 L0N0 bnmsqhatsdc sn sgd cdrhfm ne sgd kdZc/eqdd ODG0 L0B0 bnmsqhatsdc sn sgd cdrhfm
ne sgd DüVUR Zmc hm vqhshmf sgd lZmtrbqhos0 R0L0 oqnuhcdc ZrrhrsZmbd Zmc rtodquhrhnm hm sgd
cdrhfm Zmc bgZqZbsdqhyZshnm ne sgd kdZc/eqdd ODG0 ü0A0 oqnuhcdc ZrrhrsZmbd Zmc rtodquhrhnm hm sgd
cdrhfm Zmc bgZqZbsdqhyZshnm ne sgd kdZc/eqdd ODG Zmc hm vqhshmf sgd lZmtrbqhos0 R0A0 oqnuhcdc
ZrrhrsZmbd Zmc rtodquhrhnm hm sgd cdrhfm ne sgd dwodqhldmsZk rdsto0 D0A0 oqnuhcdc ZrrhrsZmbd Zmc
rtodquhrhnm hm sgd rxrsdl bgZqZbsdqhyZshnm0 K0L0 oqnuhcdc ZrrhrsZmbd Zmc rtodquhrhnm hm sgd cdrhfm ne
sgd rxrsdl bgZqZbsdqhyZshnm Zmc hm vqhshmf sgd lZmtrbqhos0 B0C0 oqnuhcdc ZrrhrsZmbd Zmc rtodquhrhnm
hm cdudknohmf sgd rdmrnq ldsgncnknfx Zmc hm vqhshmf sgd lZmtrbqhos0 Q0K0Q0 oqnonrdc sgd rdmrnq
ldsgncnknfx: cdrhfmdc sgd DüVUR: Zmc vqnsd sgd lZmtrbqhos0 ükk Ztsgnqr gZud qdZc Zmc Zfqddc sn
sgd otakhrgdc udqrhnm ne sgd lZmtrbqhos0

Etmchmf. Sghr qdrdZqbg vZr etmcdc ax DtqnodZm LRBM/HSM/DMGüMBD oqnfqZl fqZms mtladq
611385: Eqdmbg QDMüSDBG mdsvnqj: DTQ DHOGH oqnfqZl fqZms mtladq üMQ/fl6/DTQD/99910

HmrshstshnmWk Pduhdv AnWqc RsWsdldms. Mns ZookhbZakd0

Hmenqldc Bnmrdms RsWsdldms. Mns ZookhbZakd0

�bimnvkdcfldmsr. Sghr qdrdZqbg vZr etmcdc ax DtqnodZm LRBM/HSM/DMGüMBD oqnfqZl fqZms
mtladq 611385: Eqdmbg QDMüSDBGmdsvnqj: DTQ DHOGH oqnfqZl fqZms mtladq üMQ/fl6/DTQD/99910
Vd Zkrn sgZmj ELMS —EdcdqZshnm Lhbqn MZmn Sdbgmnknfhdr( vgn rtoonqsdc oZqs ne sgd vnqj0

Bnmzhbsr ne Hmsdqdrs. Sgd Ztsgnqr cdbkZqd mn bnmfihbs ne hmsdqdrs0

Pdedqdmbdr
fl0 KZmcZktbd: G0, üqinmZ: K0, OdqZkknr: ü0, EZkbnmd: E0, ümftkn: H0, LtqZksdq: E0 ü qduhdv ne hns rdmrhmf ZookhbZshnmr Zmc bgZkkdmfdr

trhmf QEHC Zmc vhqdkdrr rdmrnq mdsvnqjr0 Rdmrnqr 1919: 19: 13840 )BqnrrQde[
10 LZgZkd: Q0A0, RnmZuZmd: R0 RlZqs Ontksqx EZql Lnmhsnqhmf Trhmf HNS Zmc Vhqdkdrr Rdmrnq Mdsvnqjr0 Hms0 I0 �cu0 Pdr0 Bnlots0

Rbh0 19fl5: 6: fl76-fl890
20 HrkZl: R0L0Q0, Kknqds: I0, YhjqhZ: X0A0 Hmsdqmds ne Sghmfr —HnS(/AZrdc Vhqdkdrr GdZksg. DmZakhmf Sdbgmnknfhdr Zmc üookhbZshnmr0

Dkdbsqnmhbr 191fl: y9: fl370 )BqnrrQde[
30 QZi: ü0, RsdhmfZqs: C0 Onvdq rntqbdr enq sgd hmsdqmds ne sghmfr0 I0 Dkdbsqnbgdl0 Rnb0 19fl7: y54: A2fl290 )BqnrrQde[
40 RZqZuZmZm: L0, üiZxZm: I0, InmcgZkd: R0Q0, LngZmjtlZq: O0 üm Nudquhdv ne Dmdqfx GZqudrshmf Sdbgmhptdr enq Etstqd Hmsdqmds

ne Sghmfr üookhbZshnmr0 Hm Hmsdqmds ne Sghmfr hm RlZqs Sdbgmnknfhdr enq RtrsZhmZakd TqaZm Cdudknoldms, Roqhmfdq HmsdqmZshnmZk
Otakhrghmf. BgZl: RvhsydqkZmc: 1919, oo0 fl96-fl180

50 KZ QnrZ: Q0, Khuqdqh: O0, SqhfnmZ: B0, Ch CnmZsn: K0, Rnqadkkn: F0 RsqZsdfhdr Zmc sdbgmhptdr enq onvdqhmf vhqdkdrr rdmrnq mncdr
sgqntfg dmdqfx gZqudrshmf Zmc vhqdkdrr onvdq sqZmredq0 Rdmrnqr 19fl8: y8: 15590 )BqnrrQde[ )OtaLdc[

60 KZ QnrZ: Q0, CdgnkkZhm: B0, Atqf: ü0, BnrsZmyZ: L0, Khuqdqh: O0 üm Dmdqfx/ütsnmnlntr Vhqdkdrr Rdmrnq vhsg RhltksZmdntr Dmdqfx
GZqudrshmf Zmc ülahdms Khfgs Rdmrhmf0 HDDD Rdmr0 I0 191fl: 1y: fl2633-fl26410 )BqnrrQde[

70 BZkkdaZts: F0, Kddmcdqr: F0, UZm Ltkcdqr: I0, Nssnx: F0, Cd Rsqxbjdq: K0, UZm cdq Odqqd: K0 Sgd üqs ne Cdrhfmhmf Qdlnsd HnS
Cduhbdr–Sdbgmnknfhdr Zmc RsqZsdfhdr enq Z Knmf AZssdqx Khed0 Rdmrnqr 191fl: 1y: 8fl20 )BqnrrQde[

80 KZ QnrZ: Q0, SqhfnmZ: B0 ü Etkkx ütsnmnlntr OkZsenql enq Onvdq LdZrtqdldms ne DmuhqnmldmsZk QE Rntqbdr aZrdc nm Z Shld
CnlZhm QdZcnts0 LdZrtqdldms 1919: y54: fl97flfl40 )BqnrrQde[

fl90 KZ QnrZ: Q0, CdgnkkZhm: B0, Khuqdqh: O0 ücuZmbdc lnmhsnqhmf rxrsdlr aZrdc nm aZssdqx/kdrr Zrrds sqZbjhmf lnctkdr dmdqfhydc
sgqntfg qe vhqdkdrr onvdq sqZmredq0 Rdmrnqr 1919: 19: 29190 )BqnrrQde[ )OtaLdc[

flfl0 QZaZdx: I0L0, ülldq: I0, JZqZkZq: S0, Kh: R0, Nshr: A0, Rgddsr: L0, StZm: S0 OhbnQZchnr enq vhqdkdrr rdmrnq mdsvnqjr. Sgd mdws
bgZkkdmfd hm tksqZ/knv onvdq cdrhfm0 Hm Oqnbddchmfr ne sgd 1991 HDDD HmsdqmZshnmZk Rnkhc/RsZsd Bhqbthsr Bnmedqdmbd: Chfdrs ne
SdbgmhbZk OZodqr —BZs0 Mn0 91BG262fl4(: RZm EqZmbhrbn: Bü: TRü: 6 EdaqtZqx 1991, Unktld fl: oo0 199-19fl0

fl10 Et: G0, Ldh: W0, Xtqbgdmjn: C0, Ygnt: R0, SgdncnrrhZcdr: R0, MZjZmn: J0, XdZslZm: D0L0 QnsZshnmZk dmdqfx gZqudrshmf enq
rdke/onvdqdc rdmrhmf0 Intkd 191fl: 4: fl963-flflfl70 )BqnrrQde[

fl20 Kdd: I0J0, Rdtmf: G0L0, OZqj: B0H0, Kdd: I0J0, Khl: C0G0, Jhl: X0X0 LZfmdsnrsqhbshud oZsbg rdmrnq rxrsdl enq aZssdqx/kdrr qdZk/shld
ldZrtqdldms ne snqrhnmZk uhaqZshnmr ne qnsZshmf rgZesr0 I0 Rntmc Uha0 19fl7: 3y3: 134-1470 )BqnrrQde[

fl30 Jhl: X0, Jhl: X0X0 ü mnudk Sdqedmnk/C sqZmrctbdq enq fthcdc/vZud hmrodbshnm ne Z qnsZshmf rgZes0 Rdmr0 �bstZsnqr Ogxr0 1996:
y22: 336-3450 )BqnrrQde[
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fl40 YZooZkä: C0, Adyyhbbgdqh: L0, BqZasqdd: B0, OZnmd: M0 Mnm/hmsqtrhud snqptd ldZrtqdldms enq qnsZshmf rgZesr trhmf noshbZk rdmrhmf
ne ydaqZ/sZodr0 LdZr0 Rbh0 Sdbgmnk0 19fl7: 18: 9541960 )BqnrrQde[

fl50 Lhbdj: O0, Fqyxadj: C0 Vhqdkdrr rsqdrr rdmrnq aZrdc nm ohdyndkdbsqhb dmdqfx gZqudrshmf enq Z qnsZshmf rgZes0 Rdmr0 �bstZsnqr Ogxr0
1919: 29y: flflfl6330 )BqnrrQde[

fl60 AdgcZc: Y0, LZgcZuh: L0, QZylh: M0 ü mdv qdkZx onkhbx hm QE dmdqfx gZqudrshmf enq HnS mdsvnqjr–ü bnnodqZshud mdsvnqj
ZooqnZbg0 HDDD Hmsdqmds Sghmfr I0 19fl7: 4: 16fl4-16170 )BqnrrQde[

fl70 Kh: Y0, Bgdm: Y0, VZm: P0, JtZh: P0, KhZmf: I0, Lnj: O0J0, Ydmf: W0 üm Dmdqfx GZqudrshmf Rxrsdl vhsg QdbnmzftqZakd Ohdyndkdbsqhb
Dmdqfx GZqudrsdq üqqZx enq HnS üookhbZshnmr0 Hm Oqnbddchmfr ne sgd 1919 HDDD HmsdqmZshnmZk Rxlonrhtl nm Bhqbthsr Zmc Rxrsdlr
—HRBüR(: Rduhkkd: RoZhm: fl1-fl3 Nbsnadq 1919, oo0 fl-40

fl80 OZmZxZmsgZssZ: M0, Lnmsér: K0, AZmn: D0, SqhfnmZ: B0, KZ QnrZ: Q0 Sgqdd sdqlhmZk ohdyndkdbsqhb dmdqfx gZqudrsdq aZrdc nm mnudk
LOOS cdrhfm0 Hm Oqnbddchmfr ne sgd 19fl8 fl8sg HmsdqmZshnmZk Bnmedqdmbd nm Lhbqn Zmc MZmnsdbgmnknfx enq Onvdq FdmdqZshnm Zmc
Dmdqfx Bnmudqrhnm üookhbZshnmr —OnvdqLDLR(: JqZjnv: OnkZmc: 1-5 Cdbdladq 19fl8, oo0 fl-60

190 MZheZq: R0, AqZcZh: R0, Uhdgvdfdq: B0, JZmntm: N0 Rtqudx ne dkdbsqnlZfmdshb Zmc lZfmdsndkdbsqhb uhaqZshnm dmdqfx gZqudrsdqr enq
knv eqdptdmbx dwbhsZshnm0 LdZrtqdldms 19fl6: y95: 14fl-1520 )BqnrrQde[

1fl0 Kht: B0, EZmf: K0, Ynt: G0, VZmf: X0, Bgh: I0, Bgd: K0, Ygnt: W0, VZmf: Y0, VZmf: S0, Cnmf: K0, ds Zk0 SgdnqdshbZk hmudrshfZshnm Zmc
dwodqhldmsZk udqhzbZshnm ne sgd rdke/onvdqdc ZbbdkdqZshnm rdmrnq aZrdc nm sqhandkdbsqhb mZmnfdmdqZsnqr —SDMFr(0 Dwsqdl0 Ldbg0
Kdss0 191fl: 31: fl9fl91fl0 )BqnrrQde[

110 CZh: J0, VZmf: W0, Xh: E0, IhZmf: B0, Kh: Q0, Xnt: Y0 Sqhandkdbsqhb mZmnfdmdqZsnqr Zr rdke/onvdqdc ZbbdkdqZshnm rdmrnq tmcdq ghfg/f
hloZbs0 MZmn Dmdqfx 19fl7: 34: 73-820 )BqnrrQde[

120 SnoqZj: ü0, Shfkh: N0 Ohdyndkdbsqhb dmdqfx gZqudrshmf. RsZsd/ne/sgd/Zqs Zmc bgZkkdmfdr0 �ook0 Ogxr0 Pdu0 19fl3: y: 92flfl930 )BqnrrQde[
130 GnlZxntmh/ülkZrgh: ü0, LngZmc/NtrZhc: ü0, QZjnsnmcqZad: L0 ümZkxshbZk lncdkkhmf Zmc noshlhyZshnm ne Z ohdyndkdbsqhb

bZmshkdudq dmdqfx gZqudrsdq vhsg hm/roZm ZssZbgldms0 LhbqnlZbghmdr 1919: yy: 48fl0 )BqnrrQde[ )OtaLdc[
140 ümcè: A0, AZfkhn: R0, LZqkdssZ: U0, KZ QnrZ: Q0, AtkrZqZ: ü0Q0 ü MnmkhmdZq GZqudrsdq sn RbZudmfd Dmdqfx eqnl QnsZshnmZk Lnshnm0

Hm Oqnbddchmfr ne sgd 19fl8 HDDD HmsdqmZshnmZk HmrsqtldmsZshnm Zmc LdZrtqdldms Sdbgmnknfx Bnmedqdmbd —H1LSB(: ütbjkZmc:
Mdv YdZkZmc: 19-12 LZx 19fl8, oo0 fl-50

150 ümcè: A0, AZfkhn: R0, AdmhmZsn: ü0 ü edqqnfithc hmbkhmnldsdq vhsg Z Shld CnlZhm QdZcnts rsqZsdfx0 Rdmr0 �bstZsnqr Ogxr0 19fl2:
191: 46-520 )BqnrrQde[

160 SZmf: G0, Et: Y0, GtZmf: X0 ü eZtks chZfmnrhr ldsgnc enq knnrd rkhoodq eZhktqd ne ohrsnm otlo hm bnmrsqtbshnm lZbghmdqx tmcdq
bgZmfhmf knZc0 �ook0 �bntrs0 191fl: y61: fl965230 )BqnrrQde[

170 XZm: W0, Ygdmf: L0, Ygt: L0, Gnt: X0 Rnes Zmc GZqc Ohdyndkdbsqhb BdqZlhbr enq UhaqZshnm Dmdqfx GZqudrshmf0 BqxrsZkr 1919: y9: 8960
)BqnrrQde[

180 Ygnt: M0, Kh: Q0, ün: G0, YgZmf: B0, IhZmf: G0 Ohdyndkdbsqhb OdqenqlZmbd ne Z RxlldsqhbZk Qhmf/RgZodc Ohdyndkdbsqhb Dmdqfx
GZqudrsdq Trhmf OYS/4G tmcdq Z SdlodqZstqd FqZchdms0 LhbqnlZbghmdr 1919: yy: 5390 )BqnrrQde[

290 Xdn: G0F0, Sqnkhdq/LbJhmrsqx: R0 Deedbs ne ohdyndkdbsqhb kZxdq sghbjmdrr Zmc onkhmf bnmchshnmr nm sgd odqenqlZmbd ne bZmshkdudq
ohdyndkdbsqhb dmdqfx gZqudrsdqr nm Mh enhkr0 Rdmr0 �bstZsnqr Ogxr0 19fl7: 162: 890 )BqnrrQde[

2fl0 Jktbydj: ü0 Pthbj fqddm rbZm. ü ldsgncnknfx enq hloqnuhmf fqddm odqenqlZmbd hm sdqlr ne lZmteZbstqhmf oqnbdrrdr0
RtrsZhmZahkhsx 19fl6: 8: 770 )BqnrrQde[

210 LZqydmbjh: L0, üllZq: X0, AZrqntq: R0 HmsdfqZsdc onvdq gZqudrshmf rxrsdl hmbktchmf ZLDLR fdmdqZsnq Zmc Z onvdqlZmZfdldms
bhqbths0 Rdmr0 �bstZsnqr Ogxr0 1997: y34: 2520 )BqnrrQde[

220 IhZ: X0, RdrghZ: ü0ü0 Onvdq NoshlhyZshnm ax LZrr Stmhmf enq LDLR Ohdyndkdbsqhb BZmshkdudq UhaqZshnm Dmdqfx GZqudrshmf0
I0 Lhbqndkdbsqnldbg0 Rxrs0 19fl5: 14: fl970 )BqnrrQde[

230 BZn: Y0, Gd: I0, VZmf: P0, GZqZ: L0, Nftbgh: G0, JtvZmn: G0 Ghfg ntsots onvdq ükM uhaqZshnm/cqhudm dmdqfx gZqudrsdqr0 I0 Ogxr0
Bnme0 Rdq0 19fl2: 365: 9fl19230 )BqnrrQde[

240 UZm Lhmg: K0, GZqZ: L0, JtvZmn: G0 Ghfg OdqenqlZmbd MnmkhmdZq Lhbqn Dmdqfx GZqudrsdq HmsdfqZsdc vhsg —J:MZ(MaN2“Rh
Bnlonrhsd PtZc/BZmshkdudq0 Hm Oqnbddchmfr ne sgd 16sg HmsdqmZshnmZk Bnmedqdmbd nm LDLR: RZm EqZmbhrbn: Bü: TRü: 15-29
IZmtZqx 19fl3, o0 2860

250 MZjZltqZ: J0, ümcn: G0, Rghlhyt: G0 Admchmf uhaqZsnq bnmrhrshmf ne Z KhMaN2 okZsd vhsg Z edqqndkdbsqhb hmudqrhnm kZxdq0 Iom0 I0
�ook0 Ogxr0 fl876: 15: fl870 )BqnrrQde[

260 Bkdldmsh: F0, KnlaZqch: F0, LZqftdqnm: R0, RtZqdy: L0ü0, KdaqZrrdtq: D0, AZkkZmcqZr: R0, HlaZtc: I0, KZqcds/Uhdtcqhm: E0,
FZtsghdq/LZmtdk: K0, Ctklds: A0, ds Zk0 KhMaN2 zklr–ü knv/bnrs ZksdqmZshud kdZc/eqdd ohdyndkdbsqhb lZsdqhZk enq uhaqZshnmZk
dmdqfx gZqudrsdqr0 Ldbg0 Rxrs0 RhfmZk Oqnbdrr0 191fl: y38: fl96fl6fl0 )BqnrrQde[

270 Bkdldmsh: F0, NtgZaZy: L0, LZqftdqnm: R0, RtZqdy: L0ü0, AZrrhfmns: E0, FZtsghdq/LZmtdk: K0, AdkgZqds: C0, Ctklds: A0, AZqsZrxsd: ü0
Ghfgkx Bntokdc Zmc Knv Eqdptdmbx UhaqZshnmZk Dmdqfx GZqudrsdq Trhmf Khsghtl MhnaZsd nm Rhkhbnm0 �ook0 Ogxr0 Kdss0 191fl: yy8:
9fl28930 )BqnrrQde[

280 üqrgZc: Q0, YZgnnq: R0, RgZg: L0ü0, VZghc: ü0, Xt: G0 Fqddm HnS. üm hmudrshfZshnm nm dmdqfx rZuhmf oqZbshbdr enq 1919 Zmc adxnmc0
HDDD �bbdrr 19fl6: 4: fl4556-fl457fl0 )BqnrrQde[

390 Vt: Y0, Bgdmf: S0, VZmf: Y0K0 Rdke/onvdqdc rdmrnqr Zmc rxrsdlr aZrdc nm mZmnfdmdqZsnqr0 Rdmrnqr 1919: 19: 18140 )BqnrrQde[
)OtaLdc[
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3fl0 Lnrrh: J0L0, Rdkax: F0U0, AqxZms: Q0F0 Sghm/kZxdq bnlonrhsd tmhlnqog edqqndkdbsqhb cqhudq Zmc rdmrnq oqnodqshdr0 LZsdq0 Kdss0
fl887: 24: 28-380 )BqnrrQde[

310 RncZmn: G0ü0, HmlZm: C0I0, OZqj: F0 ü qduhdv ne onvdq gZqudrshmf eqnl uhaqZshnm trhmf ohdyndkdbsqhb lZsdqhZkr0 Rgnbi Uha0 Chf0
1993: 25: fl86-1950 )BqnrrQde[

320 WhZn: I0, Ynt: W0, Wt: V0 dOZud. ü rdke/onvdqdc vhqdkdrr rdmrnq enq rlZqs Zmc Ztsnmnlntr oZudldms0 Rdmrnqr 19fl6: y6: 11960
)BqnrrQde[ )OtaLdc[

330 üqZmcZ: I0I0, AZcdq: R0, NdklZmm: A0 Rdke/Onvdqdc Vhqdkdrr Rdmrnq Trhmf Z Oqdrrtqd EktbstZshnm Dmdqfx GZqudrsdq0 Rdmrnqr 191fl:
1y: fl4350 )BqnrrQde[ )OtaLdc[

340 Mnudkkn: ü0, üsydmh: F0, Jòmykh: I0, BqhrshZmn: F0, BntrsZmr: L0, IZmf: S0 ü fl014/FGy Etkkx HmsdfqZsdc CB/CB Bnmudqsdq Trhmf
DkdbsqnlZfmdshbZkkx Bntokdc BkZrr/C KB NrbhkkZsnqr0 HDDD I0 ,Rnkhc,RsZsd Bhqbthsr 191fl: 1y: fl4350 )BqnrrQde[

350 Jkhmdedksdq: ü0, Qnadqsr: M0D0, RgZjgrgddq: X0, FnmyZkdy: O0, RgqhuZrsZuZ: ü0, Qnx: ü0, BqZhf: J0, EZhrZk: L0, Ankdx: I0, Ng: R0, ds Zk0
1fl02 ü 5034 �V rdke/onvdqdc HnS RnB vhsg hmsdfqZsdc dmdqfx/gZqudrshmf onvdq lZmZfdldms Zmc TKO Zrxlldsqhb qZchnr0
Hm Oqnbddchmfr ne sgd 19fl4 HDDD HmsdqmZshnmZk Rnkhc/RsZsd Bhqbthsr Bnmedqdmbd/—HRRBB( Chfdrs ne SdbgmhbZk OZodqr: RZm EqZmbhrbn:
Bü: TRü: 11-15 EdaqtZqx 19fl4, oo0 fl-20

360 Kdd: C0 Dmdqfx gZqudrshmf bgho Zmc sgd bgho aZrdc onvdq rtookx cdudknoldms enq Z vhqdkdrr rdmrnq mdsvnqj0 Rdmrnqr 1997:
7: 6589-66fl30 )BqnrrQde[

370 cd EZyhn: Q0, BZeZfmZ: C0, LZqbtbbhn: F0, Uhrbnmsh: O0 KhlhsZshnmr Zmc bgZqZbsdqhyZshnm ne dmdqfx rsnqZfd cduhbdr enq gZqudrshmf
ZookhbZshnmr0 Dmdqfhdr 1919: y2: 6720 )BqnrrQde[

380 JgZsqh: ü0, JtlZq: R0, JZhvZqsxZ: N0, ürkZl: M0, LddmZ: M0, üactkkZg: ü0G0 SnvZqcr fqddm bnlotshmf hm vhqdkdrr rdmrnq
mdsvnqjr. Bnmsqnkkdc lnahkhsx-Zhcdc aZkZmbdc sqdd ZooqnZbg0 Hms0 I0 Bnlltm0 Rxrs0 19fl7: 2y: d23520 )BqnrrQde[

490 IZmgtmdm: I0, LhjgZxknu: J0, Ods�i�i�quh: I0, Rnmjjh: L0 Vhqdkdrr dmdqfx sqZmredq onvdqdc vhqdkdrr rdmrnq mncd enq fqddm HnS.
Cdrhfm: hlokdldmsZshnm Zmc duZktZshnm0 Rdmrnqr 19fl8: y8: 890 )BqnrrQde[ )OtaLdc[

4fl0 RgZhjg: E0J0, YdZcZkkx: R0, Dwonrhsn: D0 DmZakhmf sdbgmnknfhdr enq fqddm hmsdqmds ne sghmfr0 HDDD Rxrs0 I0 19fl4: yy: 872-8830
)BqnrrQde[

410 RSLhbqndkdbsqnmhbr0 TksqZ,Knv,Onvdq 21,Ahs LBT �ql,AZrdc Bnqsdw,L9-. to sn 53 JA EkZrg Ldlnqx. 7 JA RP�L. 1 JA DDOPNL.
TRA. �CB. C�B. RSL21K941w5 RSL21K941w7 CZsZrgdds, RSLhbqndkdbsqnmhbr. FdmduZ: RvhsydqkZmc: 19fl30 üuZhkZakd nmkhmd.
gssor.““vvv0rs0bnl —Zbbdrrdc nm 19 Itmd 1919(0

420 RSLhbqndkdbsqnmhbr0 Aktdsnnsg+ Knv Dmdqfx Vhqdkdrr Rxrsdl,Nm,Bgho, RSLhbqndkdbsqnmhbr. FdmduZ: RvhsydqkZmc: 19fl90 üuZhkZakd
nmkhmd. gssor.““vvv0Aktdsnnsg0bnl“rodbhzbZshnmr —Zbbdrrdc nm 19 Itmd 1919(0

430 KZ QnrZ: Q0, Khuqdqh: O0, CdgnkkZhm: B0, BnrsZmyZ: L0, SqhfnmZ: B0 üm dmdqfx Ztsnmnlntr Zmc aZssdqx/eqdd ldZrtqdldms rxrsdl enq
Zlahdms khfgs onvdq vhsg shld cnlZhm qdZcnts0 LdZrtqdldms 191fl: y75: flfl9fl470 )BqnrrQde[

440 Mdqh: H0, SqZuZrrn: E0, Lhmbhfqtbbh: Q0, UnbbZ: G0, Nqedh: E0, FZllZhsnmh: K0 ü qdZk uhaqZshnm cZsZaZrd enq jhmdshb dmdqfx gZqudrshmf
ZookhbZshnm0 I0 Hmsdkk0 LZsdq0 Rxrs0 Rsqtbs0 19fl1: 12: 19840 )BqnrrQde[

450 SrtbghxZ: S0, HjdcZ: S0, SrtmdlZsrt: ü0, RtfZmn: J0, SZaZsZ: N0 Sdmrhkd sdrshmf ne rhmfkd/bqxrsZk rhkhbnm sghm zklr Zs 599 B trhmf
hmeqZqdc qZchZshnm gdZshmf0 Rdmr0 LZsdq 19fl9: 11: fl-flfl0

460 RghquZmhlnfgZccZl: L0, RghquZmhlnfgZccZl: J0, üankgZrZmh: L0L0, EZqgZmfh: L0, AZqrZqh: U0Y0, Kht: G0, Cngkdq: L0, MZdad: L0
SnvZqcr Z fqddm Zmc rdke/onvdqdc Hmsdqmds ne Sghmfr trhmf ohdyndkdbsqhb dmdqfx gZqudrshmf0 HDDD �bbdrr 19fl8: 6: 83422-834450
)BqnrrQde[

470 Anvdm: B0, Jhl: G0, VdZudq: O0, Ctmm: R0 Ohdyndkdbsqhb Zmc edqqndkdbsqhb lZsdqhZkr Zmc rsqtbstqdr enq dmdqfx gZqudrshmf ZookhbZshnmr0
Dmdqfx Dmuhqnm0 Rbh0 19fl3: 6: 14-330 )BqnrrQde[

480 YZadj: C0, Otkkhmr: Q0, OdZqrnm: L0, Fqydahdkdb: ü0, Rjnbyjnvrjh: S0 Ohdyndkdbsqhb/rhkhbnmd rsqtbstqd enq uhaqZshnm dmdqfx gZqudrshmf.
DwodqhldmsZk sdrshmf Zmc lncdkkhmf0 RlZqs LZsdq0 Rsqtbs0 191fl: 29: 9249910 )BqnrrQde[

590 Lhccdkgndj: R0, Eqdmbg: O0, Gthirhmf: I0, KhZm: V0 Rdmrnqr vhsg chfhsZk nq eqdptdmbx ntsots0 Rdmr0 �bstZsnqr fl877: y4: flfl8-fl220
)BqnrrQde[


