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�arsqZbs

Sgd deøbhdms hlokdldmsZshnm ne kZqfd kZmftZfd
lncdkr —KKLr( hr bqtbhZk enq cdoknxldms nm
qdrntqbd/bnmrsqZhmdc cduhbdr0 Knv/qZmj sdmrnq
bnloqdrrhnm sdbgmhptdr: rtbg Zr sdmrnq/sqZhm
—SS( mdsvnqjr: gZud addm vhcdkx rstchdc enq
nudq/oZqZldsdqhydc mdtqZk mdsvnqjr0 Gnvdudq:
sgdhq ZookhbZshnmr sn bnloqdrr oqd/sqZhmdc kZqfd
kZmftZfd lncdkr —KKLr( enq cnvmrsqdZl sZrjr
—onrs/sqZhmhmf( qdlZhmr bgZkkdmfhmf ctd sn sgd
ghfg/qZmj mZstqd ne oqd/sqZhmdc KKLr Zmc sgd
kZbj ne Zbbdrr sn oqdsqZhmhmf cZsZ0 Hm sghr rstcx:
vd hmudrshfZsd knv/qZmj sdmrnqhydc KKLr ctq/
hmf ømd/stmhmf Zmc oqnonrd roZqrd Ztfldmsdc
sdmrnq mdsvnqjr —RZsdm( sn dmgZmbd sgdhq odqenq/
lZmbd0 Sgd oqnonrdc RZsdm eqZldvnqj dmZakdr
etkk lncdk bnloqdrrhnm0 DwodqhldmsZk qdrtksr
cdlnmrsqZsd sgZs RZsdm dmgZmbdr ansg ZbbtqZbx
Zmc bnloqdrrhnm deøbhdmbx hm sdmrnqhydc kZm/
ftZfd lncdkr: Zbghduhmf rsZsd/ne/sgd/Zqs odqenq/
lZmbd0 fl

z Gmsqnctbshnm

SqZmrenqldqr gZud rgnvm fqdZs rtbbdrr hm uZqhntr
mZstqZk kZmftZfd oqnbdrrhmf sZrjr —UZrvZmh ds Zk0:
19fl6, Cdukhm ds Zk0: 19fl8, QZeedk ds Zk0: 1919(0 Gnv/
dudq: sgdhq kZqfd mtladq ne oZqZldsdqr Zmc bnl/
otsZshnmZk cdlZmcr ghmcdq sgdhq hlokdldmsZshnm
nm qdrntqbd/bnmrsqZhmdc cduhbdr0 Bnmrdptdmskx:
uZqhntr ldsgncr enq KKL bnloqdrrhnm gZud addm
rstchdc: hmbktchmf oqtmhmf —RZmg ds Zk0: 1919(: chr/
shkkZshnm —RZmg ds Zk0: 19fl8(: ptZmshyZshnm —Rgdm
ds Zk0: 1919(: Zmc lZsqhw eZbsnqhyZshnm —KZm ds Zk0:
1919, Grt ds Zk0: 1911, FZn ds Zk0: 1913(0
Knv/qZmj sdmrnq eZbsnqhyZshnm hr nmd ne sgd

oqnlhmdms mdtqZk mdsvnqj bnloqdrrhnm sdbgmhptdr
sgZs gZr addm vhcdkx rstchdc Zmc Zookhdc sn uZqhntr
mdtqZk mdsvnqj Zqbghsdbstqdr —Kdadcdu ds Zk0: 19fl3,
XZmf ds Zk0: 19fl6, GZvjhmr Zmc YgZmf: 19fl8(0 Sgd

]�bbdosdc sn DLMKO 19140
flQdoqdrdmsZshud bncd Zmc hlokdldmsZshnm cdsZhkr Zqd ZuZhk/

Zakd Zs. gssor3..fhsgta-bnl.plrnifh.rLsdm-fhs0

sdmrnq/sqZhm —SS( enqlZs hr sgd lnrs bnllnm sdm/
rnq cdbnlonrhshnm ldsgnc trdc enq mdtqZk mdsvnqj
bnloqdrrhnm —Mnuhjnu ds Zk0: 19fl4(0 Etqsgdqlnqd:
rnld rstchdr rtbbdrretkkx Zookhdc sgd hcdZ ne knv/
qZmj oktr roZqrhsx hm sdmrnq bnlokdshnm enq rhfmZk
oqnbdrrhmf —LZsdnr Zmc FhZmmZjhr: 19fl1, Cqhffr
ds Zk0: 19fl8(0
Cdrohsd sgdhq rtbbdrr hm hloqnuhmf sgd deøbhdmbx

ne KKL ømd/stmhmf Zmc oqd/sqZhmhmf —XZmf ds Zk0:
1913Z:a:b(: knv/qZmj sdmrnq bnloqdrrhnm ne oqd/
sqZhmdc kZmftZfd lncdkr gZr mns xds addm rtbbdrr/
etkkx qdonqsdc0 Sghr sZrj lZhmkx eZbdr svn bgZk/
kdmfdr0 Ehqrs: Zklnrs Zkk nodm/rntqbd KKLr Zqd
sqZhmdc trhmf tmbnloqdrrdc ZooqnZbgdr: Zmc sgd
qdrtkshmf lncdk oZqZldsdqr ne lZmx kZxdqr lZx
mns dwghahs Z knv/qZmj rsqtbstqd0 Rdbnmc: sgdqd hr Z
kZbj ne Zbbdrr sn oqd/sqZhmhmf cZsZ sn etkkx qdsqZhm
knv/qZmj oZqZldsdqr0 Sgdrd bgZkkdmfdr qdrtks hm
Z rhfmhøbZms odqenqlZmbd cqno vgdm onrs/sqZhmhmf
bnloqdrrhnm ne kZmftZfd lncdkr hr odqenqldc ctq/
hmf ømd/stmhmf trhmf knv/qZmj sdmrnq eZbsnqhyZshnm0
OZodq Bnmsqhatshnmr0 Hm sghr rstcx: vd Zccqdrr

sgd bgZkkdmfdr ldmshnmdc Zanud ax hmsqnctbhmf
roZqrd Ztfldmsdc sdmrnq mdsvnqjr —RZsdm(0 Ntq
rodbhøb bnmsqhatshnmr Zqd rtllZqhydc adknv.

% Vd oqnonrd RZsdm sn bnloqdrr KKLr vhsg SS
cdbnlonrhshnm ax hmbnqonqZshmf Z roZqrd dqqnq
ZooqnwhlZshnm0 Vd rstcx ansg tmrsqtbstqdc Zmc
rsqtbstqdc roZqrhsx oZssdqmr hm sgd RZsdm lncdk0

% Vd ZmZkxyd sgd lncdk Zmc bnlotsZshnmZk bnl/
okdwhshdr ne sgd lncdk bnloqdrrdc ax RZsdm0
Vgdm sgd sdmrnq qZmjr Zqd knv Zmc roZqrhsx qZ/
shnr Zqd ghfg: ntq lncdk rgnvr ansg ldlnqx Zmc
bnlotsZshnmZk rZuhmfr hm hmedqdmbd0

% Vd bnloZqd RZsdm: SS Zmc sgd qdbdms RUC
vhsg ZcZoshud qZmj rdkdbshnm —FZn ds Zk0: 1913(
nm ADQS/AZrd Zmc KkZL�0 Sgd dwodqhldmsr
cdlnmrsqZsd sgZs RZsdm Zbghdudr rsZsd/ne/sgd/Zqs
odqenqlZmbd hm ansg bnloqdrrhnm deøbhdmbx Zmc
lncdk ZbbtqZbx0
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1 AZbjfqntmc

Sdmrnqr Zqd fdmdqZkhyZshnmr ne lZsqhbdr sn ghfgdq
nqcdqr Zmc bZm ad qdoqdrdmsdc ax ltksh/chldmrhnmZk
cZsZ ZqqZxr —JnkcZ Zmc AZcdq: 1998(0 � qdZk sdmrnq
ne nqcdq c Zmc chldmrhnm bZm ad cdmnsdc Zr� ∈
�m�·m1·····mb : vgdqd mi hr sgd rhyd ne chldmrhnm
i0 Sgd %f0. f1. · · · . fb(/sg dkdldms ne� hr Th�h1···hb 0
Nauhntrkx: lZsqhbdr Zmc udbsnqr Zqd sdmrnqr ne nqcdq
c 9 1 Zmc c 9 0: qdrodbshudkx0

Sdmrnq SqZhm -SS( Cdbnlonrhshnm0 LZmx oqZb/
shbZk sdmrnqr gZud knv qZmjr Zmc bZm ad Zooqnwh/
lZsdc trhmf knv/qZmj sdmrnq cdbnlonrhshnmr0 Sgd
SS cdbnlonrhshnm ZooqnwhlZsdr Zm nqcdq/c sdmrnq
� vhsg c eZbsnqr {Ci ∈ �ni��·mi·ni{bi40.

� 9 C0 ·0
2 C1 ·0

2 · · ··0
2 Cb. —fl(

vgdqd n+. n0. · · · . nb Zqd SS qZmjr Zmc n+ 9 nb 9 00
Gdqd: nodqZsnq ·0

2 qdedqr sn bnmsqZbshmf sgd sghqc
Zmc øqrs chldmrhnmr ne sgd kdes Zmc qhfgs sdmrnqr:
qdrodbshudkx —rdd �oodmchw � enq lnqd cdsZhkr(0

2 Sgd RZsdm Ldsgnc

Hm sghr rdbshnm: vd oqdrdms sgd RZsdm eqZldvnqj sn
bnloqdrr Z oqd/sqZhmdc KKL0 Rhmbd lZmx kZxdqr
ne Z oqd/sqZhmdc KKL lZx mns dwghahs Z knv/qZmj
oqnodqsx: bnloqdrrhmf Z oqd/sqZhmdc lncdk chqdbskx
trhmf SS cdbnlonrhshnm bZm qdrtks hm gtfd Zbbt/
qZbx cqno0 Sn Zccqdrr sghr bgZkkdmfd: RZsdm Zooqnw/
hlZsdr sgd lZsqhwM Zr enkknvr.

M ≈ =MSS )� —1(

vgdqd � hr Z roZqrd lZsqhw: =MSS hr sgd lZsqhwhyZ/
shnm ne Z sdmrnq =GSS vhsg Z SS qdoqdrdmsZshnm.

=GSS 9 C0 ·0
2 C1 ·0

2 · · ··0
2 Cb)j. —2(

Sgd cdbnlonrhshnm hm RZsdm hr hkktrsqZsdc hm
Ehf0 fl0

20z Bnlotshmf sgd RZsdm Lncdk
Knv,qZmj SS bnlonmdms0 Vd ørs fds sgd knv/
qZmj SS qdordmsZshnm uhZ sgd enkknvhmf rsdor.

% Rsdo z. Vd eZbsnq sgd chldmrhnmr ne sgd lZsqhw
M Zr M 9 m0 · m1 · · · · mj Zmc L 9 l0 ·
l1 · · · · lb: Zmc enkcM sn Zm nqcdq/%c ) j(
sdmrnqG ∈ �l�····lb·m�···mj 0

% Rsdo 1. Vd odqenql SS cdbnlonrhshnm nudqG .

G ≈ =GSS 9 C0 ·0
2 C1 ·0

2 · · ··0
2 Cb)j. —3(

Ehftqd fl. Sgd roZqrd # knv/qZmj sdmrnq sqZhm qdoqdrdmsZ/
shnm enq Z vdhfgs lZsqhw —nq dladcchmf sZakd(0

Sgd ZbbtqZbx ne sgd SS cdbnlonrhshnm
ghfgkx cdodmcr nm svn eZbsnqr. sgd SS
qZmjr %n+. n0 · · · nb)j(: Zmc sdmrnq rgZod
%m0. · · ·mb.l0. · · ·lj(0 Hm RZsdm: vd Zookx
Zm dqqnq/aZrdc SS/RUC ldsgnc —rdd �oodmchw �(
hm dZbg kZxdq sn ZtsnlZshbZkkx cdsdqlhmd sgd SS
qZmjr: vghbg fqdZskx qdctbdr sgd mtladq ne gxodq/
oZqZldsdqr0 Hm nqcdq sn ømc Z ldlnqx/deøbhdms
sdmrnq rgZod hm sgd bnloqdrrhnm oqnbdrr: RZsdm
rnkudr sgd sdmrnq rgZod noshlhyZshnm oqnakdl trhmf
sgd ldsgnc cdrbqhadc hm �oodmchw A0

RoZqrd bnlonmdms0 �esdq fdsshmf sgd SS eZbsnqr
hm —2(: vd etqsgdq cdsdqlhmd sgd roZqrd lZsqhw �0
Vd Zrrtld sgZs E ∈ {+. 0{M·J hr Z roZqrhsx
lZrj enq �: Zmc sgd roZqrd lZsqhw hr cdbhcdc Zr.

� 9

M � =MSS


⊙E. —4(

vgdqd ⊙ cdmnsdr dkdldms/vhrd oqnctbs nodqZ/
shnmr0 Sn bnloqdrr sgd khmdZq kZxdqr: vd gZud hl/
okdldmsdc svn cheedqdms ldsgncr. RZsdm—t( Zmc
RZsdm—1.3(0

% RZsdm-t(0 Hm sghr ldsgnc: vd bnmrhcdq tmrsqtb/
stqdc roZqrhsx. sgd dqqnq hr oqtmdc —ax rdsshmf sgd
ZrrnbhZsdc dkdldmsr hmE Zr ydqn( sn oqdrdqud sgd
sno odqbdms Zarnktsd uZktdr ne lZsqhwM� =MSS0

% RZsdm-1.3(0 Hm sghr ldsgnc vd bnmrhcdq sgd 1.3
rsqtbstqdc roZqrhsx sn dmgZmbd sgd deøbhdmbx nm
FOT0 RodbhøbZkkx: ne dudqx 3 dkdldmsr Zknmf Z
bnktlm ne sgd dqqnq lZsqhw M � =MSS: sgd 1
kZqfdrs/lZfmhstcd dkdldmsr Zqd oqdrdqudc hm �0

VgdmM hr sgd oZqZldsdq hm Zm dladcchmf kZxdq:
Z cheedqdms roZqrhsx oZssdqm —qnv roZqrhsx( hr trdc
sn bnlotsd �0 RodbhøbZkkx: sgd dqqnqM� =MSS hr
oqtmdc sn qdsZhm nmkx sgd qnvr bnqqdronmchmf sn sgd
lnrs eqdptdms snjdmr hm sgd sqZhmhmf cZsZrds0



�kfnqhsgl z KZmftZfd Lncdk Bnloqdrrhnm trhmf
RZsdm
Pdpthqd. � oqd/sqZhmdc lncdk
enq kZxdq hm sZqfdsdc kZxdqr cn
DwsqZbs kZxdq’r vdhfgs —M(,
EnkcM hmsn Z ghfg/nqcdq sdmrnqG ,
Bnlotsd SS eZbsnqr enqG ) Dp0 —3([
Bnlotsd roZqrd dqqnq, � vhsg Z bgnrdm roZq/
rhsx oZssdqm,
QdokZbd kZxdq ax sgd RZsdm kZxdq )Dp0 —6([0

dmc enq
Ehmd/stmd sgd RZsdm lncdk0
Pdstqm sgd RZsdm lncdk

Ehmd,stmhmf0 �esdq cdbhchmf sgd uZktdr ne knv/
qZmj SS eZbsnqr Zmc sgd roZqrd lZsqhw: vd rshkk mddc
sn ømd/stmd sgd bnloqdrrdc lncdk sn etqsgdq annrs
sgd odqenqlZmbd0 Sghr bZm ad cnmd chqdbskx hm sgd
bnloqdrrdc enqlZs0 RodbhøbZkkx: sgd lZsqhwM
cndr mns mddc sn ad qdbnudqdc: Zmc vd bZm trd
ZtsnlZshb cheedqdmshZshnm sn bnlotsd chqdbskx sgd
rsnbgZrshb fqZchdms v0q0s0 sgd SS eZbsnqr {Ci{b)j

i40

Zmc v0q0s0 sgd roZqrd lZsqhw �0 Sgdm sgdrd bnl/
oqdrrdc bnlonmdmsr Zqd tocZsdc uhZ rsnbgZrshb fqZ/
chdms cdrbdms0
Sgd nudqZkk finv ne sgd RZsdm eqZldvnqj hr rtl/

lZqhydc hm �kfnqhsgl fl0

201 Bnlokdwhsx ne RZsdm
Hm sghr rtardbshnm: vd ZmZkxyd sgd lncdk bnl/
okdwhsx Zmc bnlotsZshnmZk bnlokdwhsx ne sgd bnl/
oqdrrdc lncdk ax RZsdm0

Mtladq ne OZqZldsdqr. Sgd mtladq ne lncdk
oZqZldsdqr ne Z RZsdm qdoqdrdmsZshnm ne Z khmdZq
sqZmrenqlZshnm hr bnlotsdc Zr enkknvr.

N 9

b)j

i40

ni�0rini ) ρML. —5(

vgdqd W 9 %m0. · · · . mj.l0. · · · .lb(: Zmc ρ hr
sgd cdmrhsx ne mnm/ydqn dkdldmsr hm �0 Vgdm sgd
SS qZmjr Zmc roZqrhsx Zqd rteøbhdmskx rlZkk: N ad/
bnldr rlZkkdq sgZm sgd mtladq ne oZqZldsdqr hm Z
khmdZq kZxdq —ML (0

BnlotsZshnmZk Bnlokdwhshdr. Kds s ∈ �M ad
sgd hmots ne Z khmdZq kZxdq x 9MNs0 Sghr khmdZq
kZxdq bZm ad vqhssdm Zr x 9 =MN

SSs ) �
Ns hm sgd

lZsqhw enqlZs Zesdq Zookxhmf sgd RZsdm bnloqdrrhnm
finv0 Gnvdudq: rhmbd =MSS hr oZqZldsdqhydc hm Z
SS enqlZs: vd qdvqhsd sgd khmdZq kZxdq ax trhmf sgd

SS eZbsnqr chqdbskx: kdZchmf sn

x 9 �Ns) d%W .C0. · · · .Cb)j(. —6(

Gdqd W ∈ �m�·····mj hr naZhZmdc ax enkchmf s
hmsn Zm nqcdq/j sdmrnq: d cdmnsdr sgd oqnbdrr ne
bnmsqZbshmf W vhsg sgd SS eZbsnqr Zr cdrbqhadc hm
�oodmchw �0 Sghr sdmrnq mdsvnqj bnmsqZbshnm kdZcr
sn sgd enkknvhmf mtladq ne L�Br —ltkshokhbZshnm
Zmc ZbbtltkZshnm(

,SS 9

j

h40

Mnh�0nhh�0
i40 mi

)

b

h4j)0

%

h

i4j)0

li(nh�0nh.

—7(

vghbg hr trtZkkx ltbg rlZkkdq sgZm sgZs ne Z rsZm/
cZqc lZsqhw/udbsnq ltkshokhbZshnm0 Sgd snsZk mtl/
adq L�Br enq sgd hmedqdmbd ne Z RZsdm kZxdq hr

,RZsdm 9 ,SS ) %ρM ) 0(L. —8(

Vgdm sgd SS qZmjr Zmc ρ Zqd rteøbhdmskx rlZkk:
,RZsdm adbnldr rlZkkdq sgZm sgd sxohbZk khmdZq kZxdq
L�B bntms: vghbg hr dptZk snL%M ) 0(0

3 DwodqhldmsZk Pdrtksr

Hm sghr rdbshnm: vd bnmctbs dwodqhldmsr sn bnl/
oqdrr ADQS/AZrd —Cdukhm ds Zk0: 19fl8( Zmc KkZL�/
201/flA —�H: 1913(0 Enq cdsZhkr qdfZqchmf gxodqoZ/
qZldsdq enq ømd/stmhmf Zmc RZsdm bnloqdrrhnm: rdd
�oodmchw C0 Hm �oodmchw B: vd Zkrn rgnv Zcch/
shnmZk qdrtksr qdfZqchmf sgd bnloqdrrhnm ne Chrshk/
ADQS —RZmg ds Zk0: 19fl8(: vhsg Z oZqshbtkZq enbtr
nm —fl( sgd deedbshudmdrr ne RZsdm nm sgd dladcchmf
kZxdq: —1( sgd aZkZmbd adsvddm roZqrhsx Zmc knv/
qZmj oZqZldsdqhyZshnm0 Hm sgd enkknvhmf: vd enbtr
nm chrbtrrhmf sgd nudqZkk odqenqlZmbd nm ADQS/
AZrd Zmc KkZL�/201/flA0

30z ADPS Bnloqdrrhnm enq FKTD

SZakd fl bnloZqdr RZsdm vhsg nsgdq bnloqdrrhnm
ldsgncr: hmbktchmf SS: rhmftkZq uZktd cdbnlonrh/
shnm —RUC(: Zmc sgd lnrs qdbdms RUC vhsg ZcZo/
shud qZmj rdkdbshnm —RUC/�QR( —FZn ds Zk0: 1913(:
nm sgd FKTD admbglZqjr —VZmf ds Zk0: 19fl7( enq
ADQS/AZrd0 Hs bZm ad rddm sgZs RZsdm Zbghdudr
sgd ghfgdrs bnloqdrrhnm qZshn —ax mdZqkx Z eZb/
snq ne svn( vghkd oqdrdquhmf sgd odqenqlZmbd ne
sgd mdsvnqj bnloZqdc sn sgd ADQS/AZrd lncdk0
LdZmvghkd: RZsdm oqnctbdr ltbg adssdq Zbbt,
qZbx bnloZqdc sn RUC Zmc SS0 �ksgntfg RZsdm hr
mns dpthoodc vhsg ZcZoshud qZmj rdkdbshnm: hs rshkk



SZakd fl. Sgd dwodqhldmsZk qdrtksr ne sgd dmc/sn/dmc bnloqdrrhnm ne ADQS enq FKTD cZsZrdsr —RUC Zmc RUC/�QR
Zqd bhsdc eqnl FZn ds Zk0 —1913((0 —Enq RRS/1: LMKH: Zmc PMKH: sgd uZktdr qdoqdrdms ZbbtqZbx0 Enq LQOB Zmc
PPO: sgdx bnqqdronmc sn sgd Efl rbnqd0 UZktdr enq BnK� Zmc RSR/A qdedq sn LZssgdv’r bnqqdkZshnm Zmc OdZqrnm
bnqqdkZshnm: qdrodbshudkx(0

Lncdk LQOB RSRA BnK� RRS/1 LMKH PMKH PPO * OZqZlr —L(
ADQS/AZrd 8fl049 78031 47081 81067 7302fl 8fl027 76084 fl9804
RZsdm—1.3( 890z8 76012 34017 8fl075 7fl063 78071 75076 4808

SS 73046 73021 fl9014 780fl9 68091 7606fl 75022 5307
RUC —FZn ds Zk0 —1913(( 72059 74056 18091 8fl017 72091 78024 76094 5504

RUC/�QR —FZn ds Zk0 —1913(( 74046 75029 36097 8z086 72044 78033 76028 540fl
RZsdm—t( 72027 72032 12059 89014 79076 7605z 7508z 4902

RUC —FZn ds Zk0 —1913(( 7fl095 68024 8072 780flfl 7fl05fl 75088 75024 4103
RUC/�QR —FZn ds Zk0 —1913(( 7fl031 71074 16051 78011 72096 76049 75057 4105

SZakd 1. Sgd dwodqhldmsZk qdrtksr ne sgd bnloqdrrhnm ne KkZL�/201/flA trhmf RZsdm—1.3(: RZsdm—t(: Zmc SS0

Lncdk Lkhm—’( ρkhm—’( AnnkP—’( BA—’( VRB—’( BNO�—’( *OZqZlr —A( *L�Br —L(
KkZlZ/201/flA / / 55037 76049 52035 54099 fl013 862
RZsdm—1.3( fl2 49 55018 8z096 53031 54099 9067 529

SS 57 9 53072 47082 49099 44099 9082 695
Stbjdq 6fl 9 52022 55096 52035 36099 9084 633
RUC 57 / 54055 58053 52035 4fl099 9082 5fl4
RZsdm—t( fl5 4 56092 6fl032 46058 41099 9027 115
SS 16 9 51097 4fl068 3102fl 4fl099 9042 182

Stbjdq 18 9 52083 55096 44065 38099 9044 219
RUC 16 / 54049 56075 5fl043 49099 9042 169

Zbghdudr bnlodshshud ZbbtqZbx vhsg edvdq lncdk
oZqZldsdqr bnloZqdc sn RUC/�QR: vghbg nosh/
lhydr RUC qZmjr0
Ansg RZsdm—1.3( Zmc RZsdm—t( gZud 707 lhkkhnm

oZqZldsdqr hm sgd vnqc dladcchmf kZxdq0 SZakd 2
oqdrdmsr cdsZhkr ne sgd dmbncdq —khmdZq kZxdqr( bnl/
oqdrrdc ax RZsdm: hmbktchmf sgdhq knv/qZmj Zmc roZq/
rhsx atcfdsr Zmc L�B bntms qdkZshud sn sgd aZrd
lncdk0 ρkhm Zmc Ikhm cdmnsd sgd oqnonqshnm ne mnm/
ydqn dkdldmsr Zmc knv/qZmj oZqZldsdqr qdkZshud sn
sgd nqhfhmZk snsZk mtladq ne oZqZldsdqr hm sgd khm/
dZq kZxdqr: qdrodbshudkx0 Hm RZsdm—t(: khmdZq kZxdqr
gZud 84’ roZqrhsx Zmc 39’ knv/qZmj oZqZldsdqr:
kdZchmf sn 0.8· qdctbshnm hm sgd mdsvnqj’r L�B
bntms0 LdZmvghkd: RZsdm—1.3(: vghbg Zbghdudr odq/
enqlZmbd bnloZqZakd sn sgd aZrd lncdk: qdctbdr
sgd L�B bntms ax 0.6·0

301 KKZL� Bnloqdrrhnm

Vd etqsgdq Zookx RZsdm sn bnloqdrr KKZL�/201/
flA Zbqnrr ltkshokd cZsZrdsr eqnl RtodqFKTD
admbglZqjr —VZmf ds Zk0: 19fl8(
SZakd 1 oqdrdmsr sgd rodbhøbZshnmr Zmc qdrtksr ne

RZsdm—t( Zmc RZsdm—1.3(: bnloZqdc vhsg SS: Stbjdq:
Zmc RUC0 Ansg RZsdm—1.3( Zmc RZsdm—t( gZud fl69
lhkkhnm knv/qZmj oZqZldsdqr vhsg 81’ roZqrhsx hm
sgdhq dladcchmf kZxdq0 RZsdm—1.3( ntsodqenqlr sgd
aZrd lncdk nm BA Zmc VRB vghkd qdctbhmf lncdk

SZakd 2. RodbhøbZshnm ne sgd RZsdm kZxdqr qdkZshud sn sgd
ADQS/AZrd khmdZq kZxdqr enq FKTD admbglZqjr0

Lncdk Lkhm%�( ρkhm%�( L�B Qdctbshnm
RZsdm—t( 39 4 fl08�
RZsdm—1.3( 7 49 fl06�

rhyd ax Zants 39’ Zmc lZhmsZhmhmf ZbbtqZbx nm
sgd AnnkP cZsZrds0 Hsr hloqnudc ZbbtqZbx rsdlr
eqnl adssdq fdmdqZkhyZshnm Zmc qdctbdc nudqøsshmf0
LdZmvghkd: RZsdm—t( Zbghdudr nudq 2+ Zmc 3+ qd/
ctbshnmr hm lncdk rhyd Zmc L�B bntmsr: qdrodb/
shudkx0

4 Bnmbktrhnm

Oqd/sqZhmdc lncdk oZqZldsdqr lZx dwhrs ghfg/qZmj
oqnodqshdr hm lZmx kZxdqr: kdZchmf sn odqenqlZmbd
cqnor vgdm trhmf sdmrnq eZbsnqhyZshnm enq KKL
onrs/sqZhmhmf bnloqdrrhnm0 Vd gZud oqdrdmsdc
RZsdm: vghbg hmsdfqZsdr Z roZqrd bnlonmdms hmsn
sdmrnq mdsvnqjr sn hloqnud lncdk odqenqlZmbd hm
bnloqdrrhnm0 RZsdm gZr addm sdrsdc nm ADQS/AZrd
Zmc KkZL�/201/flA: rgnvhmf adrs bnloqdrrhnm qZ/
shnr Zmc rZsd/ne/sgd/Zqs ZbbtqZbx bnloZqdc sn RUC:
SS Zmc sgd lnrs qdbdms RUC/�QR0



5 KhlhsZshnmr

Vd cdlnmrsqZsdc sgZs RZsdm qdctbdr sgd sgdnqdsh/
bZk bnlotsZshnmZk shld bnlokdwhshdr —h0d0 L�Br(
bnloZqdc sn sgd tmbnloqdrrdc lncdk0 Btqqdms
lZhmrsqdZl okZsenqlr enq hlokdldmshmf kZqfd kZm/
ftZfd lncdkr Zqd mns noshlhydc enq SS oktr roZqrd
nodqZshnmr0 Mdudqsgdkdrr: sgdqd hr nmfnhmf hmsdq/
drs Zmc oqnfqdrr hm hloqnuhmf roZqrd nodqZshnmr
enq �H Zmc lZbghmd kdZqmhmf sZrjr —Et ds Zk0: 1913,
Grt ds Zk0: 1912(0 LdZmvghkd: hm sghr rstcx: vd
tshkhydc rsqtbstqdc roZqrhsx: vghbg eZbhkhsZsdr sgd
hlokdldmsZshnm ne RZsdm nm FOTr —Ygnt ds Zk0:
191fl( Zmc jdos sgd tmrsqtbstqdc roZqrhsx Zs ghfg
kdudkr ne 84’ enq vghbg roZqrd ZkfdaqZ oZbjZfdr
sxohbZkkx Zbghdud rhfmhøbZms roddcto0 Ntq ømchmfr
lnshuZsd etstqd qdrdZqbg nm btrsnl gZqcvZqd Zb/
bdkdqZsnqr Zr sgd ZbstZk hmedqdmbd roddcto ne RZsdm
qdpthqdr ansg rnesvZqd/ Zmc gZqcvZqd/kdudk nosh/
lhyZshnm: vghbg hr sgd rtaidbs ne ntq etstqd rstchdr0
�mnsgdq oqnlhrhmf chqdbshnm enq etstqd vnqj hr sgd
ZookhbZshnm ne ptZmshyZshnm sn etqsgdq dmgZmbd bnl/
oqdrrhnm deøbhdmbx Zmc qdctbd hmedqdmbd bnrs —RZgZ
ds Zk0: 1913(0 EhmZkkx: vd duZktZsdc sgd KKZL� 201
lncdkr: vghbg Zqd ZkqdZcx chrshkkdc Zmc sgtr lnqd
cheøbtks sn bnloqdrr0 Sghr ghfgkhfgsr RZsdm’r oqZbsh/
bZk tshkhsx hm qdrntqbd/bnmrsqZhmdc: knv/qdctmcZmbx
rdsshmfr0 �ksgntfg vd cn mns hmbktcd etqsgdq kZqfdq/
rbZkd lncdkr: RZsdm’r Zqbghsdbstqd/Zfmnrshb cdrhfm
Zmc kZxdq/vhrd bnloqdrrhnm lZjd hs rbZkZakd: Zmc
vd dwodbs sgd nardqudc hloqnudldmsr sn fdmdqZkhyd
Zbqnrr lncdk rhydr Zmc Zqbghsdbstqdr0

Pdedqdmbdr
LdsZ �H0 19130 KkZlZ 201/fla lncdk bZqc0 Qdsqhdudc
eqnl gssor3..gtffhmfeLbd-bn.ldsL�iiLlL.
BiLlL�2-1�/@0

IZbna Cdukhm: Lhmf/Vdh BgZmf: Jdmsnm Kdd: Zmc
JqhrshmZ SntsZmnuZ0 19fl80 Adqs. Oqd/sqZhmhmf ne cddo
ahchqdbshnmZk sqZmrenqldqr enq kZmftZfd tmcdqrsZmc/
hmf0 Opnaddchmfr ne sgd M��BJ/GJS0

Cdqdj Cqhffr: Rsdogdm Adbjdq: Zmc InqcZm Anxc/FqZadq0
19fl80 Sdmrnq qnatrs oqhmbhoZk bnlonmdms ZmZkx/
rhr. Adssdq qdbnudqx vhsg Zsnlhb mnql qdftkZqhyZshnm0
XpVhu opdophms XpVhu.fi89fi0fi988fi0

PhZmf Et: SgnlZr A0 Qnkhmfdq: Zmc G0 Gnvhd GtZmf0
19130 Ihsroll. Itrs/hm/shld hmrsqtbshnm fdmdqZshnm
enq ZbbdkdqZsdc roZqrd lZsqhw/lZsqhw ltkshokhbZshnm0
Opnaddchmfr ne sgd 1913 HDDD,�BL HmsdpmXshnmXi
Rwlonrhtl nm Bncd EdmdpXshnm Xmc NoshlhyXshnm0

RgZmfphZm FZn: Shmf GtZ: Xdm/BgZmf Grt: Xhkhm Rgdm:
Zmc GnmfwhZ Ihm0 19130 �cZoshud qZmj rdkdbshnmr enq

knv/qZmj ZooqnwhlZshnm ne kZmftZfd lncdkr0 Opn/
addchmfr ne sgd 1913 Bnmedpdmad ne sgd Mnpsg �ldp/
haXm BgXosdp ne sgd �rrnahXshnm enp BnlotsXshnmXi
Jhmfthrshar0

Bnkd GZvjhmr Zmc Ygdmf YgZmf0 19fl80 AZxdrhZm sdm/
rnqhydc mdtqZk mdsvnqjr vhsg ZtsnlZshb qZmj rdkdb/
shnm0 XpVhu.fi8940fi93670

NkhuhZ Grt: LZwvdkk RsqZmfd: Qhsuhj RgZqlZ: IZdxdnm
Vnm: Jtmkd Nktjnstm: Indk R Dldq: LZqj �
Gnqnvhsy: Zmc Eqdcqhj JizkrsZc0 19120 Sgd roZqrd
ZarsqZbs lZbghmd0 Opnaddchmfr ne sgd 17sg �BL Hm/
sdpmXshnmXi Bnmedpdmad nm �paghsdastpXi Rtoonps enp
OpnfpXllhmf JXmftXfdr Xmc NodpXshmf Rwrsdlr:0

Xdm/BgZmf Grt: Shmf GtZ: Rtmfdm BgZmf: PhZm Knt:
Xhkhm Rgdm: Zmc GnmfwhZ Ihm0 19110 KZmftZfd lncdk
bnloqdrrhnm vhsg vdhfgsdc knv/qZmj eZbsnqhyZshnm0
HmsdpmXshnmXi Bnmedpdmad nm JdXpmhmf PdopdrdmsX/
shnmr -HBJP(0

DcvZqc I0 Gt: Xdknmf Rgdm: Oghkkho VZkkhr: YdxtZm
�kkdm/Ygt: XtZmygh Kh: RgdZm VZmf: Zmc Vdhygt
Bgdm0 191fl0 KnqZ. Knv/qZmj ZcZosZshnm ne kZqfd
kZmftZfd lncdkr0 XpVhu opdophms XpVhu.1fi950985740

SZlZqZ F0 JnkcZ Zmc Aqdss V0 AZcdq0 19980 Sdmrnq
cdbnlonrhshnmr Zmc ZookhbZshnmr0 RH�L Pduhdv:
4fl—2(.344-4990

Ygdmygnmf KZm: LhmfcZ Bgdm: RdaZrshZm FnnclZm:
Jduhm Fhlodk: Ohxtrg RgZqlZ: Zmc QZct Rnqhbts0
19190 �kadqs. � khsd adqs enq rdke/rtodquhrdc kdZqmhmf
ne kZmftZfd qdoqdrdmsZshnmr0 HmsdpmXshnmXi Bnmedp/
dmad nm JdXpmhmf PdopdrdmsXshnmr -HBJP(0

UZchl Kdadcdu: XZqnrkZu FZmhm: LZjrhl QZjgtaZ:
HuZm Nrdkdcdsr: Zmc Uhbsnq Kdlohsrjx0 19fl30
Roddchmf/to bnmunktshnmZk mdtqZk mdsvnqjr tr/
hmf ømd/stmdc bo/cdbnlonrhshnm0 XpVhu opdophms
XpVhu.fi3fi1054420

FnmyZkn LZsdnr Zmc Fdnqfhnr A0 FhZmmZjhr0 19fl10
Qnatrs obZ Zr ahkhmdZq cdbnlonrhshnm vhsg ntskhdq/
roZqrhsx qdftkZqhyZshnm0 HDDD SpXmrXashnmr nm RhfmXi
Opnadrrhmf: 59—fl9(.4fl65-4fl890

Rsdogdm Ldqhsx: BZhlhmf Whnmf: IZldr AqZcatqx: Zmc
QhbgZqc Rnbgdq0 19fl50 Onhmsdq rdmshmdk lhwstqd lnc/
dkr0 XpVhu opdophms XpVhu.fi5980967320

B0 Lt: A0 GtZmf: I0 Vqhfgs: Zmc C0 FnkceZqa0 19fl20
RptZqd cdZk. Knvdq antmcr Zmc hloqnudc qdkZwZshnmr
enq sdmrnq qdbnudqx0 XpVhu.fi29604769u10

�kdwZmcdq Mnuhjnu: Clhsqhh Oncnoqhjghm: �msnm Nr/
njhm: Zmc Clhsqx O Udsqnu0 19fl40 Sdmrnqhyhmf mdtqZk
mdsvnqjr0 �cuXmadr hm mdtpXi hmenplXshnm opnadrr/
hmf rwrsdlr0

HuZm Nrdkdcdsr0 19flfl0 Sdmrnq/sqZhm cdbnlonrhshnm0
RH�L IntpmXi nm Rahdmshza Bnlotshmf0



Bnkhm QZeedk: MnZl RgZyddq: �cZl Qnadqsr: JZsgdq/
hmd Kdd: RgZqZm MZqZmf: LhbgZdk LZsdmZ: XZmph
Ygnt: Vdh Kh: Zmc Odsdq I0 Kht0 19190 Dwoknqhmf sgd
khlhsr ne sqZmredq kdZqmhmf vhsg Z tmhødc sdws/sn/sdws
sqZmrenqldq0 IntpmXi ne LXaghmd JdXpmhmf PdrdXpag
-ILJP(0

QZiZqrgh RZgZ: MZnlh RZfZm: UZqtm RqhuZrsZuZ: �mcqdZ
Fnkcrlhsg: Zmc Ldqs OhkZmbh0 19130 Bnloqdrrhmf
kZqfd kZmftZfd lncdkr trhmf knv qZmj Zmc knv oqd/
bhrhnm cdbnlonrhshnm0 Hm �cuXmadr hm MdtpXi Hmenp/
lXshnm Opnadrrhmf Rwrsdlr: unktld 26: oZfdr 7787fl-
789fl70

Uhbsnq RZmg: KxrZmcqd Cdats: Itkhdm BgZtlnmc: Zmc
SgnlZr Vnke0 19fl80 Chrshkadqs: Z chrshkkdc udq/
rhnm ne adqs. RlZkkdq: eZrsdq: bgdZodq: Zmc khfgsdq0
XpVhu.fi8fi909fifi970

Uhbsnq RZmg: SgnlZr Vnke: Zmc �kdwZmcdq L0 Qtrg0
19190 Lnudldms oqtmhmf. �cZoshud roZqrhsx ax ømd/
stmhmf0 �cuXmadr hm MdtpXi HmenplXshnm Opnadrrhmf
Rwrsdlr -MdtpHOR(0

Rgdmf Rgdm: Ygdm Cnmf: IhZxt Xd: KhmihZm LZ: Ygdvdh
XZn: �lhq FgnkZlh: LhbgZdk V0 LZgnmdx: Zmc Jtqs
Jdtsydq0 19190 P/adqs. GdrrhZm aZrdc tksqZ knv oqd/
bhrhnm ptZmshyZshnm ne adqs0 ���H Bnmedpdmad nm
�pshzahXi Hmsdiihfdmad0

QxZm Rnkfh0 19130 Knv/qZmj sdmrnqhydc mdtqZk mdsvnqjr
vhsg sdmrnq fdnldsqx noshlhyZshnm0 LZrsdq’r sgdrhr:
CdoZqsldms ne DkdbsqhbZk Zmc Bnlotsdq Dmfhmddqhmf:
Tmhudqrhsx ne BZkhenqmhZ RZmsZ AZqaqZ0

QxZm Rnkfh: YhbgZmf Gd: VhkkhZl IhZgtZ KhZmf: Ygdmf
YgZmf: Zmc Gtfn � KnZhbhfZ0 19120 Sdmrnq rgZod
rdZqbg enq deøbhdms bnloqdrrhnm ne sdmrnqhydc cZsZ
Zmc mdtqZk mdsvnqjr0 �ooihdc Rnes Bnlotshmf0

�rghrg UZrvZmh: MnZl RgZyddq: Mhjh OZqlZq: IZjna
Tryjnqdhs: �hcZm M0 Fnldy Kkhnm Inmdr: KtjZry
JZhrdq: Zmc HkkhZ Onknrtjghm0 19fl60 �ssdmshnm hr Zkk
xnt mddc0 �cuXmadr hm MdtpXi HmenplXshnm Opnadrr/
hmf Rwrsdlr -MdtpHOR(0

�kdw VZmf: XZcZ OqtjrZbgZsjtm: MhjhsZ MZmfhZ: �lZm/
oqdds Rhmfg: ItkhZm LhbgZdk: Edkhw Ghkk: Nldq Kdux:
Zmc RZltdk Q0 AnvlZm0 19fl80 Rtodqfktd. � rshbjhdq
admbglZqj enq fdmdqZk/otqonrd kZmftZfd tmcdqrsZmc/
hmf rxrsdlr0 Hm �cuXmadr hm MdtpXi HmenplXshnm
Opnadrrhmf Rwrsdlr: unktld 210

�kdw VZmf: �lZmoqdds Rhmfg: ItkhZm LhbgZdk: Edkhw
Ghkk: Nldq Kdux: Zmc RZltdk Q0 AnvlZm0 19fl70
Fktd. � ltksh/sZrj admbglZqj Zmc ZmZkxrhr okZsenql
enq mZstqZk kZmftZfd tmcdqrsZmchmf0 �rrnahXshnm enp
BnlotsXshnmXi Jhmfthrshar0

SgnlZr Vnke: KxrZmcqd Cdats: Uhbsnq RZmg: Itkhdm
BgZtlnmc: Bkdldms CdkZmftd: �msgnmx Lnh: Ohdq/
qhb BhrsZb: Shl QZtks: Qdlh Knte: LnqfZm Etmsnvhby:
Ind CZuhrnm: RZl Rgkdhedq: OZsqhbj unm OkZsdm: BkZqZ
LZ: XZbhmd Idqmhsd: Itkhdm Okt: BZmvdm Wt: Sdudm
Kd RbZn: RxkuZhm Ftffdq: LZqhZlZ CqZld: Ptdmshm

Kgndrs: Zmc �kdwZmcdq L0 Qtrg0 19190 SqZmrenql/
dqr. RsZsd/ne/sgd/Zqs mZstqZk kZmftZfd oqnbdrrhmf0 Hm
Opnaddchmfr ne sgd 1919 Bnmedpdmad nm DlohphaXi
Ldsgncr hm MXstpXi JXmftXfd Opnadrrhmf. Rwrsdl
CdlnmrspXshnmr: oZfdr 27-34: Nmkhmd0 �rrnbhZshnm
enq BnlotsZshnmZk Khmfthrshbr0

XheZm XZmf: JZh Ygdm: DqrgZc AZmhiZlZk: �sgZmZrhnr
LntbgsZqhr: Zmc Ygdmf YgZmf0 1913Z0 �cZydsZ.
�cZoshud ydqnsg/nqcdq sdmrnq/sqZhm ZcZoshnm enq
ldlnqx/deøbhdms kZqfd kZmftZfd lncdkr ømd/stmhmf0
Bnmedpdmad nm DlohphaXi Ldsgncr hm MXstpXi JXm/
ftXfd Opnadrrhmf -DLMJO(0

XheZm XZmf: IhZitm Ygnt: MfZh Vnmf: Zmc Ygdmf YgZmf0
1913a0 KnqdssZ. Knv/qZmj dbnmnlhb sdmrnq/sqZhm
ZcZosZshnm enq tksqZ/knv/oZqZldsdq ømd/stmhmf ne
kZqfd kZmftZfd lncdkr0 Bnme0 Mnpsgdpm �ldphaXm
�rrnahXshnm ne BnlotsXshnmXi Jhmfthrshar -M��BJ(0

Xhmbgnmf XZmf: Cdmhr JqnloZrr: Zmc Unkjdq Sqdro0
19fl60 Sdmrnq sqZhm qdbtqqdms mdtqZk mdsvnqjr enq
uhcdn bkZrrhøbZshnm0 Opnaddchmfr ne sgd Aphshrg LX/
aghmd Thrhnm Bnmedpdmad -ALTB(0

Yh XZmf: Yhxtd Kht: RZlqhcgh BgntcgZqx: Whmedmf
Whd: BZn FZn: Rhdfeqhdc JtmylZmm: Zmc Ygdmf
YgZmf0 1913b0 BnldqZ. Bnlotshmf/ Zmc ldlnqx/
deøbhdms sqZhmhmf uhZ qZmj/ZcZoshud sdmrnq noshlhyZ/
shnm0 XpVhu.13940fi32660

Y0 Ygnmf: E0 Vdh: Y0 Khm: Zmc B0 YgZmf0 19fl80 �cZ/
stbjdq. Bnloqdrrhmf cddo mdtqZk mdsvnqjr uhZ ZcZo/
shud chldmrhnm Zcitrsldms stbjdq cdbnlonrhshnm0
XpVhu.fi89509656fi0

�nitm Ygnt: Xtjtm LZ: ItmmZm Ygt: IhZman Kht: Yghihd
YgZmf: Jtm XtZm: Vdmwht Rtm: Zmc Gnmfrgdmf Kh0
191fl0 KdZqmhmf m.l ømd/fqZhmdc rsqtbstqdc roZqrd
mdtqZk mdsvnqjr eqnl rbqZsbg0 XpVhu.1fi910939fi90

� Sdmrnq SqZhm Mdsvnqj

Sdmrnq. � sdmrnq hr Z fdmdqZkhyZshnm ne rbZkZqr:
udbsnqr: Zmc lZsqhbdr sn ghfgdq chldmrhnmr0 � sdm/
rnq ne nqcdq c nudq sgd qdZk mtladqr hr Zm ZqqZx ne
bnlonmdmsr hmcdwdc ax c hmchbdr Zr enkknvr.
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Th�.h1.....hb


∈ �F�·F1·····Fb .

∀fr 9 0. 1. . . . . Cr. s 9 0. 1. . . . . c. —fl9(

Sdmrnq BnmsqZbshnm. � sdmrnq bnmsqZbshnm fdm/
dqZkhydr lZsqhw ltkshokhbZshnm sn sdmrnqr0 Vhsg/
nts knrr ne fdmdqZkhsx: sgd bnmsqZbshnm ne svn
sdmrnqr � ∈ �F�·····Fu·N�·····Ne Zmc A ∈
�N�·····Ne·I�·····It nudq sgd rgZqdc chldm/
rhnmr P0. · · · . Pe qdrtksr hm Z mdv sdmrnq B ∈
�F�·····Fu·I�·····It vhsg dkdldmsr fhudm ax.



�kfnqhsgl 1 SS BnmsqZbshnm Mdsvnqj
Pdpthqd. W .C0. · · · .Cj)b

X 9 W ·1
0 C0

enq s 9 1 sn s 9 j cn
X 9 X ·1.0

0.3 Cr

dmc enq
enq s 9 0 sn s 9 c cn
X 9 X ·0

r)0 Cj)r

dmc enq
QdrgZod X ∈ �0·l�·····lb·0 sn x ∈ �J

Pdstqm x

bh�.··· .hu .i�.··· .it
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r�.··· .re

Th�.··· .hu .r�.··· .rear�.··· .re.i�.··· .it .

∀ f0. · · · . fu. i0. · · · . it. —flfl(

Enq ZqahsqZqx sdmrnqr � Zmc A vd cdømd Z
bnmsqZbshnm oZssdqm Zr Z rds ne hmcdw oZhqr
{%k0. k′0(. · · · . %ke. k′e({ vgdqd sgd hmchbdr kh hm �
bnqqdronmc sn hmchbdr k′h hm A enq Zkk f0 Sgd bnmsqZb/
shnm nodqZshnm bZm sgdm ad vqhssdm Zr enkknvr.

B 9 �·k′�.··· .k′e
k�.··· .ke A. —fl1(

Eqnadmhtr mnql. Sgd Eqnadmhtr mnql ne Z sdm/
rnq� ∈ �F�·F1····Fn : cdmnsdc ax }�}, : hr cdømdc
Zr enkknvr.

}�}, 9
 

h�.h1.··· .hn

%Th�.h1.··· .hn(
1. —fl2(

Sdmrnq,SqZhm -SS( Cdbnlonrhshnm. Enq Z fhudm
sdmrnqG Zmc Zm dqqnq antmc ϵ 9 ∥�� =�∥�

∥�∥� : sgd
SS eZbsnqr {Ci{ri40: Zqd bnlotsdc ax bnmctbshmf
Z ghdqZqbghbZk σ/sqtmbZsdc rhmftkZq uZktd cdbnl/
onrhshnm —RUC( enq tmenkcdc sdmrnqG Zknmf hsr
cheedqdms chldmrhnmr: vgdqd σ 9 �√

r�0
}G}, —Nr/

dkdcdsr: 19flfl(0

A Sdmrnq Fdnldsqx NoshlhyZshnm

Sn bnmrsqtbs Z knv/qZmj sdmrnqhydc kZxdq: Z vdhfgs
M hr enkcdc sn Z %j ) c( chldmrhnmZk sdmrnqG 0
Sgd ldlnqx qdpthqdldms ne Z sdmrnqhydc kZxdq cd/
odmcr nm sgd sdmrnq fdnldsqx —rgZod( rdkdbsdc hm
sgd enkchmf oqnbdrr —Lt ds Zk0: 19fl2, Ygnmf ds Zk0:
19fl8, Rnkfh ds Zk0: 1912(0 Hs hr mdbdrrZqx sn ømc Zm

SZakd 3. DwodqhldmsZk qdrtksr cdlnmrsqZsd sgd bnloqdr/
rhnm ne sgd vnqc dladcchmf kZxdq ne ChrshkADQS trhmf
RZsdm—d( Zmc SS—d( —�be� cdmnsdr sgd bnloqdrrhnm eZb/
snq ne sgd dladcchmf kZxdq: cdømdc Zr sgd qZshn ne sgd
bnloqdrrdc rhyd sn sgd tmbnloqdrrdc rhyd(0

Lncdk �dlF RRS1 —�bb’( LQOB —Efl’(
AZrd fl099 8fl017 89011
RZsdm—d( 9035 8fl0fl6 89092
SS—d( 9032 770fl7 7fl086
SS—d( 9047 89026 73086

noshlZk sdmrnq fdnldsqx sgZs lhmhlhydr sgd ldl/
nqx qdpthqdldms ne Z knv/qZmj sdmrnqhydc kZxdq hm
sgd SS enqlZs Zr enkknvr.

jem
�

j)b

i40

n
��(
i�0 · ri · n

��(
i . —fl3(

otˆicbs sn

j

i40

ri 9 M.

j)b

i4j)0

ri 9L.

ri ≥ 1. ri ∈ R. i 9 0. · · · . j ) c.
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��(
i hr

sgd SS qZmj ZrrnbhZsdc vhsg sgd rgZod W0 Vgdm
sgd qZmjr Zqd tmjmnvm: sgd Zanud oqnakdl hr gZqc
sn rnkud0 Hs gZr addm rgnvm sgZs jem�
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i40 ri

rdqudr Zr Zm toodq antmc rtqqnfZsd enq sgd bnrs
etmbshnm ne Dp0 —fl3( enq Zkk qZmjr n

��(
i ∈ �0

Sghr toodq antmc rtqqnfZsd kdZcr sn svn hmcdodm/
cdms hmsdfdq oqnfqZllhmf oqnakdlr ne lhmhlhyZ/
shnm ne rtl tmcdq oqnctbs bnmrsqZhms vgnrd rnkt/
shnmr Zqd sgd edZrhakd Zmc lnrs aZkZmbdc rgZodr
enq sgd hmots —m0. · · · . mj( Zmc ntsots chldmrhnmr
—l0. · · · .lb(: rdoZqZsdkx —Rnkfh: 1913(0

B ChrshkADPS Bnloqdrrhnm Pdrtksr

B0z Vnqc Dladcchmf Bnloqdrrhnm
Vgdm sgd dladcchmf kZxdq hr bnloqdrrdc trhmf SS
cdbnlonrhshnm: sgd ZooqnwhlZshnm dqqnq ZrrnbhZsdc
vhsg ghfg/eqdptdmbx snjdmr hm Z rdptdmbd Zbbt/
ltkZsdr: rhfmhøbZmskx odqstqahmf sgd hmots sn sgd
dmbncdq mdsvnqj–dudm he sgd hmchuhctZk dqqnqr Zqd
rlZkk0 Bnmrdptdmskx: hmbnqonqZshmf Z roZqrd bnl/
onmdms enq ghfgkx eqdptdms snjdmr gdkor lhshfZsd
dqqnq ZbbtltkZshnm Zmc sgd qdrtkshmf odqstqaZshnmr0
SZakd 3 khrsr sgd rbnqdr Zmc bnloqdrrhnm eZbsnq

ne sgd dladcchmf kZxdq cdmnsdc ax �dlT enq che/
edqdms cZsZrdsr Zmc cheedqdms mdsvnqjr0 Hm SZakd 3:
aZrd mdsvnqj qdedqr sn sgd tmbnloqdrrdc Chrshk/
ADQS mdsvnqj: RZsdm—d( qdedqr sn Z mdsvnqj hm



Ehftqd 1. �bbtqZbx udqrtr cdmrhsx ne rZsdm—d( enq RRS1
Zmc LQOB cZsZrdsr0

vghbg nmkx sgd vnqc dladcchmf kZxdq hr qdokZbdc
ax sgd RZsdm kZxdq: vghkd sgd qdrs ne sgd mdsvnqj
—dmbncdq( qdlZhmr tmbnloqdrrdc0 Enq RZsdm—d( vd
rds qnv roZqrhsx sn jddo nmkx fl:999 snjdmr qdrtkshmf
hm Zants 8506’ roZqrhsx —ρ 9 +.+22(0 SS—d( qdedqr
sn sgd mdsvnqj vgnrd vnqc dladcchmf kZxdq hr
bnloqdrrdc vhsg SS vhsgnts roZqrhsx vghkd sgd qdrs
ne sgd mdsvnqj qdlZhmr tmbnloqdrrdc0 Enq SS—d(
sgd knv/qZmj atcfds gZr addm bgZmfdc sn rstcx sgd
deedbs ne knv/qZmj oZqZldsdqr0 Ansg RZsdm—d( Zmc
SS—d( gZud addm ømd/stmdc vhsg sgd rZld sqZhmhmf
Zqftldmsr0
�r rgnvm hm SZakd 3: RZsdm—d( bnloqdrrdr sgd

dladcchmf kZxdq ax lnqd sgZm svn shldr vhsgnts
Z rhfmhøbZms qdctbshnm hm sgd duZktZshnm ldsqhbr0
Gnvdudq: SS—d( rgnvr Z rhfmhøbZms cqno hm duZktZ/
shnm ldsqhbr vghkd gZuhmf Zklnrs sgd rZld bnloqdr/
rhnm deøbhdmbx0 SS—d( vhsg kdrr ldlnqx qdctbshnm
bnloZqdc sn sgZs ne RZsdm—d(: gZr vnqrd duZktZshnm
ldsqhbr: dlogZrhyhmf sgZs roZqrhsx okZxdc Z bqtbhZk
qnkd0 Sgdqdenqd: rhlokx hmbqdZrhmf sgd qZmj ne sgd
SS cndr mns oqnuhcd Z lZsbghmf duZktZshnm ldsqhb
sn sgZs ne RZsdm—d(0
Ehf0 1 hkktrsqZsdr sgd ZbbtqZbx udqrtr sgd cdm/

rhsx ne sgd roZqrd bnlonmdms ne sgd rZsdm—d( enq
RRS10 Hs hr nardqudc sgZs dudm Z ghfg roZqrhsx rhf/
mhøbZmskx dmgZmbdr sgd mdsvnqj’r ZbbtqZbx0 Enq hm/
rsZmbd: eqnl SS nmkx —vhsgnts roZqrhsx bnlonmdms(
sn RZsdm—d( vhsg 88.73� roZqrhsx —ρ 9 +.++05: bnq/
qdronmchmf sn nmkx sgd 49 lnrs bnllnm snjdmr(:
sgd ZbbtqZbx ne sgd mdsvnqj hmbqdZrdr eqnl 770fl7
sn 890260

B01 Knv,PZmj Udqrtr RoZqrhsx

SZakd 4 khrsr sgd qdrtksr ne dmc/sn/dmc bnloqdrrhnm
ne ChrshkADQS0 Hm SZakd 4: RZsdm—t( Zmc RZsdm—1.3(

qdedq sn lncdkr hm vghbg sgd dmbncdq mdsvnqj hr
bnloqdrrdc trhmf tmrsqtbstqdc Zmc 1.3 roZqrhsx oZs/
sdqmr: qdrodbshudkx: vghkd sgd vnqc dladcchmf kZxdq
hr bnloqdrrdc trhmf qnv roZqrhsx: Zr hm RZsdm—d(0
SS qdedqr sn Z mdsvnqj vgdqd sgd vnqc dladcchmf
kZxdq hr bnloqdrrdc trhmf RZsdm: vghkd sgd dmbncdq
hr bnloqdrrdc trhmf SS0 Hm SZakd 4: sgd rbnqdr enq
RRS/1 Zmc LQOB qdedq sn �bbtqZbx Zmc Efl/Rbnqd:
qdrodbshudkx0
Enq RZsdm—t( sgd knv/qZmj atcfds hr jdos sgd

rZld: ats sgd roZqrd atcfds gZr addm bgZmfdc sn
rgnv sgd deedbs ne roZqrhsx nm RZsdm udqrtr sgd
lncdk ZbbtqZbx0 Nm sgd nsgdq gZmc: enq RZsdm—1.3(
sgd roZqrhsx atcfds hr bnmrsZms ctd sn sgd oZssdqm ne
roZqrhsx: ats sgd knv/qZmj atcfds gZr addm bgZmfdc
sn hmudrshfZsd sgd deedbs ne knv/qZmj bnlonmdms nm
sgd mdsvnqj’r odqenqlZmbd rbnqd0 Mnsd sgZs enq
RZsdm—1.3( vhsg Ikhm 9 +: Zksgntfg sgd knv/qZmj
atcfds hr rds sn ydqn: sgd roZqrd oZssdqm gZr addm
cdqhudc aZrdc nm sgd knv/qZmj cdbnlonrhshnm dqqnq0
Enq Zkk RZsdm mdsvnqjr: sgd snsZk dladcchmf oZqZl/
dsdqr Zqd flfl02 lhkkhnm vhsg mdZq 86’ roZqrhsx enq
sgd vnqc dladcchmf kZxdq0
Enq RRS1 cZsZrds vd bZm nardqud sgZs ansg

RZsdm—t( Zmc RZsdm—1.3( vdqd Zakd sn bnloqdrr sgd
mdsvnqj ax 29’ Zmc 39’: qdrdobshudkx vhsg mn
cqno hm ZbbtqZbx0 Enq ansg LQOB Zmc RRS1 vd
vdqd Zakd sn bnloqdrr sgd ChrshkADQS ax lnqd
sgZm svn shldr vhsg Zs lnrs 1’ cqno hm sgd mds/
vnqj’r rbnqd0 Bnmrhcdqhmf sgd eZbs sgZs ChrshkADQS
mdsvnqj hr ZkqdZcx Z bnloqdrrdc lncdk: sghr kdudk
ne bnloqdrrhnm vhsg mn rhfmhøbZms cqno ne Zbbt/
qZbx hr mnsZakd Zmc rgnvr sgd bZoZbhsx ne sgd RZsdm
eqZldvnqj enq bnloqdrrhmf kZmftZfd lncdkr0
BnloZqhmf sgd SS Zmc RZsdm lncdkr enq ansg

RRS1 Zmc LQOB: SS kdZcr sn Z lnqd rhfmhøbZms
cqno hm mdsvnqj’r rbnqd sgZm RZsdm dudm vhsg Zk/
lnrs sgd rZld nq vnqrd bnloqdrrhnm qZshnr0 Bnl/
oZqhmf SS Zmc RZsdm—t( sgZs gZud sgd rZld knv/
qZmj atcfds: vd bZm nardqud sgZs ax Zcchmf Z rlZkk
roZqrd atcfds sgd mdsvnqj Zbghdudr rhfmhøbZmskx
ghfgdq rbnqdr enq ansg LQOB Zmc RRS1 cZsZrds0
Nm sgd nsgdq gZmc: ax hmbqdZrhmf sgd knv/qZmj atc/
fds enq SS: vd cn mns nardqud sgd rZld Zlntms ne
hloqnudldms0
Rstcxhmf sgd deedbs ne roZqrhsx Zmc sgd knv/qZmj

bnlonmdms: hs hr duhcdms sgZs ansg okZx Z jdx qnkd
hm oqdrdquhmf sgd odqenqlZmbd ne sgd lncdkr0 Bnl/
oZqhmf RZsdm—t( Zmc RZsdm—1.3( vhsg SS: vd bZm
nardqud sgZs sgd RZsdm lncdkr mns nmkx hloqnud
sgd bnloqdrrhnm deøbhdmbx ats Zkrn Zbghdud ghfgdq
rbnqdr0



SZakd 4. Sgd dwodqhldmsZk qdrtksr ne etkk lncdk bnloqdrrhnm ne ChrshkADQS nm sgd RRS/1 Zmc LQOB cZsZrdsr trhmf
RZsdm—t(: RZsdm—1.3(: Zmc SS0

Lncdk Lkhm —’( ρkhm —’( Rbnqd —’( *OZqZlr —L( *L�Br —L(
ChrshkADQS/RRS1 / / 8fl017 5604 320fl

RZsdm—t( 2fl 49 8fl04fl 3605 2705
RZsdm—t( 2fl 19 89083 2303 1403
RZsdm—t( 2fl fl9 780flfl 1706 fl806
RZsdm—1.3( 19 49 8fl052 3fl05 2101
RZsdm—1.3( 7 49 89072 250fl 1408
RZsdm—1.3( 9 49 78033 2107 1fl04

SS 65 9 89091 3207 2404
SS 2fl 9 71011 130fl fl408

ChrshkADQS/LQOB / / 89011 5604 320fl
RZsdm—t( 2fl 14 77037 2403 1503
RZsdm—t( 2fl 19 77093 2201 1301
RZsdm—t( 2fl fl9 740flfl 1808 1908
RZsdm—1.3( 19 49 77039 3fl05 2101
RZsdm—1.3( 7 49 76056 250fl 1408
RZsdm—1.3( 909 49 71011 2107 1fl04

SS 65 9 72064 3209 2404
SS 2fl 9 7101fl 3209 2404

C GlokdldmsZshnm Zmc Ehmd,Stmhmf
CdsZhkr

Enq ntq dwodqhldmsr vd cnvmknZcdc sgd oqd/sqZhmdc
lncdkr Zmc cZsZ eqnl GtffhmfeZbd —Vnke ds Zk0:
1919(0 Sgd ADQS lncdkr Zqd tmcdq �oZbgd 109
khbdmrd0 Hm sghr vd Zkrn Zookhdc KKZL� 201/flA
lncdk: cdudknodc ax LdsZ OkZsenqlr: Hmb0: ZuZhk/
Zakd tmcdq sgd KKZL� 201 Bnlltmhsx Khbdmrd0
Enq Zkk Zookhdc cZsZrdsr: vd trdc Zkk sqZhmhmf cZsZ
enq ømd/stmhmf Zmc vd duZktZsdc Zkk lncdkr trhmf
Zkk sgd duZktZshnm cZsZrdsr0 �kk qdonqsdc duZktZ/
shnm ldsqhbr Zqd nmd/shld qtm0 Enq ømd/stmhmf ne
sgd aZrd lncdkr vd Zookhdc sgd cdeZtks rdsshmf ne
sgd cnvmknZcdc lncdkr0 Enq ansg ADQS/AZrd Zmc
KkZL� lncdkr vd trdc kdZqmhmf qZsd 1d/4 Zmc 4
donbgr0 Vd trdc aZsbg rhyd 7 Zmc 1 enq ADQS/AZrd
Zmc KkZL� lncdkr: qdrodbshudkx0 Vd ømd stmdc sgd
lncdkr nm rhmfkd MUHCH� QSW 5999 �C� fdm/
dqZshnm FOT trhmf sgd cdeZtks �cZlV noshlhydq
vhsg vdhfgs cdbZx ne 909fl0 �esdq bnloqdrrhmf sgd
lncdkr vd ømd/stmdc enq Zmnsgdq 4 donbgr vhsg sgd
rZld rdsshmfr ats vd trdc kdZqmhmf qZsd 4d/5 enq
bnloqdrrdc ADQS/AZrd lncdkr Zmc kdZqmhmf qZsd
1d/4 —1d/5 enq AnnkP( enq bnloqdrrdc KkZL�/201/
flA lncdkr0
Enq bnloqdrrhmf sgd lncdkr trhmf RZsdm vd mddc

sn rds SS dqqnq antmc ϵ Zmc roZqrhsx qZshn enq dZbg
kZxdq hm sgd mdsvnqj0 Enq ADQS/AZrd dwodqhldmsr
enq RZsdm—t( vd rds ϵ 9 +.64 enq Zkk khmdZq kZxdqr
Zmc enq RZsdm—1.3( vd trdc ϵ 9 0 enq Zkk khmdZq
kZxdqr0 Enq KkZL� dwodqhldmsr: RZsdm—t( trdr Zm
dqqnq antmc ϵ 9 0 enq Zkk khmdZq kZxdqr ats enq ptdqx

Zmc jdx kZxdqr vd trdc ϵ 9 +.30 Enq RZsdm—1.3(
vd trdc ϵ 9 0 enq Zkk kZxdqr ats enq ptdqx Zmc jdx
kZxdqr vd trdc ϵ 9 +.540 Enq dladcchmf kZxdqr enq
ansg ADQS/AZrd Zmc KkZL� vd Zookhdc ϵ 9 +.4
Zmc trdc fl:999 —ρ 9 +.+2( Zmc fl9:999 —ρ 9 +.+7(
snjdmr enq roZqrhsx: qdrodbshudkx0 Enq sgd roZqrhsx
ne RZsdm—t( hm Zkk dwodqhldmsr ne ADQS/AZrd Zmc
KkZL�/201/flA: vd rds sgd roZqrhsx sn ad 84’ enq
Zkk khmdZq kZxdqr: ats 89’ enq ptdqx Zmc jdx kZxdqr:
vghbg nm ZudqZfd hr Zants 84’ roZqrhsx fhudm sgd
rlZkkdq rhyd ne ptdqx Zmc jdx kZxdqr0
Enq SS bnloqdrrhnm ne ADQS/AZrd vd trdc

ϵ 9 +.54 enq Zkk bnloqdrrdc khmdZq kZxdqr0 Vd
chc mns bnloqdrr sgd ptdqx Zmc jdx khmdZq kZxdqr
Zr hs cdfqZcdc hsr odqenqlZmbd0 Hm KkZL�/201/flA
dwodqhldmsr vd qtm SS svhbd vhsg cheedqdms atc/
fdsr sn bnloZqd vhsg ansg RZsdm—t( Zmc RZsdm—1.3(0
Enq bnloZqhrnm vhsg RZsdm—t( vd trdc ϵ 9 +.3
enq ptdqx Zmc jdx kZxdqr Zmc ϵ 9 +.8 enq sgd qdrs
ne khmdZq kZxdqr0 Sghr rdsshmf vZr rds sn ad rhlhkZq
sn RZsdm—t( ats fhudr Z ghfgdq mtladq ne oZqZl/
dsdqr sn SS0 Enq bnloZqhrnm vhsg RZsdm—l.m( vd
rds ϵ 9 +.5 Zmc ϵ 9 +.44 enq sgd ptdqx;jdx khmdZq
kZxdqr Zmc sgd qdrs ne sgd khmdZq kZxdqr: qdrodbshudkx0
Enq Stbjdq cdbnlonrhshnm: vd Zookhdc rhlhkZq rds/
shmf Zr sgd SS ats sn lZsbg sgd bnloqdrrhnm qZshn
vhsg RZsdm—t( vd rds ϵ 9 0.+ enq Zkk kZxdqr0

D KkZlZ,201,2A

�cchshnmZkkx: vd bnloqdrrdc KkZlZ/201/2A enq
Vhjhsdws/1 cZsZrds —Ldqhsx ds Zk0: 19fl5(0 Sn
dmrtqd sgd fdmdqZkhyZshnm ne ntq ZooqnZbg sn



SZakd 5. Qdrtksr ne bnloqdrrhmf KkZL�/201/2A trhmf
RZsdm udqrtr RUC Zmc SS enq VhjhSdws/1 cZsZrds —BQ
cdmnsdr bnloqdrrhnm qZshn(0

Lncdk Ydqn/Rgns —OOK( KnQ� —OOK( BQ
AZrd 6059 60fl7 fl09

RZsdm—1.3( 679055 fl2026 905
SS 2fl1644045 fl7fl2044 905
RUC fl1937308fl 6650fl5 905

kZqfdq lncdkr: vd chqdbskx bnloqdrrdc sgd oqd/
sqZhmdc lncdk vhsgnts hmhshZk ømd/stmhmf: enkknvdc
ax oZqZldsdq/deøbhdms ømd/stmhmf trhmf knv/qZmj
ZcZosdqr —KnQ�(: vghbg hr rsZmcZqc oqZbshbd enq
kZqfd/rbZkd lncdkr —Gt ds Zk0: 191fl(0 Vd Zkrn qd/
onqsdc odqokdwhsx Zr Z oqnwx enq sgd lncdk duZkt/
Zshnm Zbqnrr cheedqdms sZrjr0 Sgd qdrtksr oqdrdmsdc
hm SZakd 5 rgnv sgZs RZsdm rhfmhøbZmskx hloqnudr
odqokdwhsx —OOK(0


