
EZmnts/Antmcdc Knfhb Rxmsgdrhr enq Dldqfhmf
Sdbgmnknfhdr / � Sno/Cnvm �ooqnZbg

Cdvlhmh RtcZqZ LZqZjjZkZfd: FhnuZmmh Cd Lhbgdkh

HmsdfqZsdc Rxrsdlr KZanqZsnqx: DOEK: KZtrZmmd: RvhsydqkZmc

�arsnTbs-Fm knfhb bhpbthsr: sgd mtladp ne eWmntsr W fWsd
bWm cphud hr khlhsdc: Wmc rtbg khlhsr Wpd shfgsdp hm dldpfhmf
sdbgmnknfhdr rtbg Wr rtodpbnmctbshmf dkdbspnmhb bhpbthsr0 Fm sghr
vnpi: vd rstcx sgd opnakdl ne pd;rxmsgdrhyhmf W fhudm knfhb
mdsvnpi sgpntfg ateedp hmrdpshnmr Wmc fWsd ctokhbWshnmr rtbg
sgWs fi( sgd knfhb cdosg lddsr W opdcdzmdc antmc: 1( dWbg mncd
lddsr fhudm eWmnts bnmrspWhmsr: Wmc 2( sgd snsWk WpdW hr lhmhlhydc0
Td zprs enpltkWsd sghr opnakdl Wr Wm hmsdfdp khmdWp opnfpWl
—FIO( Wmc opdrdms dwWbs rnktshnmr enp rlWkk knfhb mdsvnpir0 Enp
kWpfd mdsvnpir: vd rgnv gnv sn bnmrsptbs W edWrhakd rnktshnm
enp sgd FIO dezbhdmskx trhmf W sno;cnvm WoopnWbg, LWldkx: enp
sgd eWmnts mds ne dWbg mncd hm sgd pdudprd snonknfhbWk npcdp: vd
bnmrsptbs W bnkkdbshnm ne ateedp spddr vgdpd dWbg spdd hr pnnsdc
Ws W cheedpdms bnox ne sgd mncd0 Pn lhmhlhyd fWsd ctokhbWshnm:
vd lhmhlhyd sgd mtladp ne ateedp spddr rtbg sgWs sgd bphshbWk
oWsg kdmfsg hr mns hmbpdWrdc0 Lnshmf sgWs lhmhlhyhmf sgd mtladp
ne spddr enp sgd eWmnts mds ne W mncd � bWm hmbpdWrd sgd bnrsr ne
eWmnts mdsr ne �]r eWmhmr: vd rspdmfsgdm sgd knbWk noshlhyWshnm ax
bnmrhcdphmf cheedpdms mtladpr ne ateedp spddr enp dWbg mncd Wmc
knnihmf WgdWc sn nmd knfhb kdudk adknv sn hcdmshex vghbg bgnhbd hr
adrs0 Tgdm trhmf sgd lhmhltl cdosg WbghduWakd vhsg tmantmcdc
eWmntsr Wr sgd zmWk cdosg antmc: sgd opnonrdc WoopnWbg Wbghdudr
fifi071’ adssdp WpdW Wr bnloWpdc sn sgd imnvm adrs ophnp pdrtksr
nm AOEI admbglWpir0
Amcdt Idner-EWmnts;antmcdc rxmsgdrhr: Fmsdfdp khmdWp opn;

fpWl: Aldpfhmf sdbgmnknfhdr0

H0 HMSQNCTBSHNM

Hm chfhsZk dkdbsqnmhbr: sgd Zahkhsx sn gZud ltkshokd eZmntsr
odq fZsd dmZakdr bnloZbs hlokdldmsZshnmr ne bnlokdw knfhb
etmbshnmr0 Gnvdudq: hmbqdZrhmf sgd mtladq ne eZmntsr ne Z
fZsd bZm Zcudqrdkx Zeedbs cdkZx odqenqlZmbd: Zmc sgd lZwhltl
mtladq ne eZmntsr Z fZsd bZm rtoonqs hr trtZkkx antmcdc0 Sgtr
hs hr hlonqsZms sn cdudkno rxmsgdrhr Zkfnqhsglr sn deedbshudkx
tshkhyd eZmntsr0
Hm sgd bnmudmshnmZk BLNR sdbgmnknfx: eZmnts noshlhyZshnm

gZr addm vdkk/rstchdc: ansg Zr Z ldsgnc sn hloqnud sgd
bqhshbZk oZsg cdkZx )fl[-)4[ Zmc Zr Z ldsgnc ne noshlhyhmf
rodbhZk ghfg/eZmnts mdsr rtbg Zr bknbj Zmc qdrds rhfmZkr )5[0
Gnvdudq: sgd sdbgmhptdr cdudknodc enq BLNR sdbgmnknfx
hr mns fdmdqZkkx sqZmredqZakd sn lZmx dldqfhmf sdbgmnknfhdr
rtbg Zr rtodqbnmctbshmf dkdbsqnmhbr –d0f0: �PEO )6[: QPK )7[:
QREP )8[( Zmc rohmsqnmhbr )fl9[: vghbg fdmdqZkkx gZud shfgs:
dwokhbhs eZmnts antmcr Zmc“nq rhfmhzbZmskx cheedqdms shlhmf
lncdkr –bknbjdc fZsdr: enq dwZlokd(0 Sgtr sgd Zkknvdc sqZmr/
enqlZshnmr hm rtbg sdbgmnknfhdr bZm ad etmcZldmsZkkx cheedq/
dms0 Enq dwZlokd: hm BLNR: sgd cdkZx hmbqdZrd ctd sn Z ghfg
mtladq ne eZmntsr bZm ad rnldvgZs bntmsdqdc vhsg sdbgmhptdr
rtbg Zr sqZmrhrsnq rhyhmf: vghbg hr mns Zm noshnm enq onrs

BLNR sdbgmnknfhdr0 HmrsdZc: vgdm cdrhfmhmf enq dldqfhmf
sdbgmnknfhdr: eZmnts antmcdc rxmsgdrhr hr trtZkkx bnmrhcdqdc
dZqkx hm sgd cdrhfm oqnbdrr –d0f0: hm sgd knfhb rxmsgdrhr rsZfd(
trhmf Z bnlahmZshnm ne fZsd/ctokhbZshnmr Zmc ateedq hmrdqshnmr0
MnsZakx: hm rtodqbnmctbshmf dkdbsqnmhb sdbgmnknfhdr: rokhssdqr
Zqd mddcdc sn cqhud ltkshokd eZmntsr0 Gnvdudq: vd bZm lncdk
rokhssdqr Zr ateedqr vhsg eZmnts bZoZbhsx Zs kdZrs svn: sgtr
dmbnloZrrhmf rtbg rbdmZqhnr tmcdq fdmdqhb eZmnts antmcdc
rxmsgdrhr bnmrhcdqdc hm sghr vnqj0
Hm sghr vnqj: vd bnmrhcdq sgd enkknvhmf eZmnts antmcdc

rxmsgdrhr oqnakdl. Fhudm Zm hmots knfhb mdsvnqj: Z antmc B
nm sgd mtladq ne knfhb kdudkr: Zmc sgd eZmnts antmcr Zmc ZqdZ
bnrsr ne cheedqdms fZsd sxodr“ateedqr: qd/rxmsgdrhyd sgd knfhb
mdsvnqj ax ldZmr ne fZsd ctokhbZshnmr Zmc ateedq hmrdqshnmr
rtbg sgZs fl( sgd snsZk mtladq ne knfhb kdudkr hr Zs lnrs B:
1( dZbg mncd hm sgd rxmsgdrhydc mdsvnqj lddsr sgd qdrodbshud
eZmnts antmcr: Zmc 2( sgd snsZk ZqdZ hr lhmhlhydc0
�m dZqkx sgdnqdshbZk vnqj nm eZmnts antmcdc rxmsgdrhr trhmf

fZsd/ctokhbZshnmr Zmc ateedqr ax Gnnudq ds Zk0 )flfl[ oqdrdmsdc
Zm Zkfnqhsgl sgZs khlhsr sgd eZmntsr ax Zmx fhudm bnmrsZms b ≤
1 Zs sgd dwodmrd ne Z bnmrsZms eZbsnq hmbqdZrd hm ansg sgd snsZk
mtladq ne fZsdr Zmc sgd cdosg0 Qdbdmskx: YgZmf Zmc IhZmf )fl1[
qduhrhsdc sgd oqnakdl ne eZmnts antmcdc rxmsgdrhr: rodbhzbZkkx
sZqfdsshmf dldqfhmf sdbgmnknfhdr0 Sgdhq vnqj bnlahmdr rdudqZk
gdtqhrshbr sn nasZhm Z mnm/sqhuhZk Zkfnqhsgl enq eZmnts antmcdc
rxmsgdrhr hm sgd tmhs cdkZx lncdk0 –Tmhs cdkZx lncdk hr Zm Zos
shlhmf lncdk enq sdbgmnknfhdr rtbg Zr ZchZaZshb ptZmstl/fitw/
oZqZldsqnm –�PEO( vghbg gZud bknbjdc fZsdr )fl2[0(
Sn dkZanqZsd: sgd Zkfnqhsgl ne )fl1[ zqrs bnlotsdr sgd

Zlntms ne ctokhbZsdr mddcdc enq dZbg fZsd trhmf Z qdbtqrhud
duZktZshnm oqnbdctqd, sgd mtladq ne ctokhbZsdr enq Z fZsd
hr hmbqdldmsdc he hs qdrtksr hm Zm nudqZkk ateedq qdctbshnm
vhsgnts rhfmhzbZmskx Zeedbshmf sgd cdkZx0 Mdws: enq dZbg mncd
hm sgd qdudqrd snonknfhbZk nqcdq: ”rjdvdc; ateedq sqddr Zqd
bnmrsqtbsdc trhmf Zm Zkfnqhsgl rhlhkZq sn sgZs ne )fl3[0 EhmZkkx:
enq mncdr sgZs Zqd dpthuZkdms: sgdhq ateedq sqddr Zqd bnmrhcdqdc
snfdsgdq Zmc sgd knZc hr qd/chrsqhatsdc0 Sghr rsdo cndr mns Zksdq
sgd kdudkr ne sgd mncdr ats lZx qdlnud rnld tmmdbdrrZqx
mncdr eqnl sgd bnkkdbshnm ne ctokhbZsdr0
Gnvdudq: vd hcdmshex rdudqZk noonqstmhshdr enq hloqnuhmf

sghr ZooqnZbg.
fl( Sgd bnlotsdc fZsd bnox/bntmsr cndr mns ftZqZmsdd sgZs
sgd eZmnts antmcdc udqrhnm Zbghdudr sgd rZld lhmhltl
onrrhakd cdkZx Zr sgd nqhfhmZk: eZmnts tmantmcdc mds/
vnqj0
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1( Rdbnmckx: sgd Zkfnqhsgl oqnonrdc hm )fl1[ enq rjdvdc
ateedq sqdd bnmrsqtbshnm: vghbg trdr Z oqhnqhsx ptdtd rhl/
hkZqkx sn sgd vdkk jmnvm GteelZm bnchmf Zkfnqhsgl )fl4[:
hr ftZqZmsddc sn Zbghdud sgd adrs onrrhakd kdudk enq sgd
qnns mncd ne sgd sqdd nmkx vgdm eZmnts antmc hr 10 Sn
Zbghdud sgd noshlZk kdudk enq sgd qnns mncd: sgd rZld
Zkfnqhsgl bZm ad trdc vhsg Z cheedqdms hmhshZkhyZshnm ne
sgd oqhnqhsx ptdtd Zr rgnvm ax Fnktlahb )fl5[0

2( Hs hr mns rsZsdc gnv sgd eZmnts mncdr Zqd Zrrhfmdc sn
sgd ctokhbZsdc bnohdr adenqd sgd rjdvdc ateedq sqddr
Zqd bnmrsqtbsdc0 Lnqdnudq: hm sgd oqnbdrr enq duZktZshmf
vgdsgdq sn ctokhbZsd Z fZsd nq mns: vgdm bgdbjhmf he
sgdqd hr Zm hloZbs nm sgd cdkZx: hs hr mns rodbhzdc Zs
vghbg kdudkr sgd bnohdr ne Z fZsd Zqd okZbdc0 Vd mnsd
sgZs sgdqd Zqd rhstZshnmr vgdqd sgd deedbs nm sgd nudqZkk
cdkZx hr lhshfZsdc he sgd bnohdr bZm ad okZbdc Zs cheedqdms
kdudkr: Zr bnloZqdc sn okZbhmf Zkk bnohdr Zs sgd rZld
kdudk0 Ats rtbg cdbhrhnmr nm kdudkr ne sgd bnohdr ne Z
fZsd bZm ad lnqd deedbshudkx lZcd he vd jmnv sgd kdudkr
ne sgd eZmntsr adenqdgZmc0

3( Ateedq enqdrs qd/aZkZmbhmf rsdo cndr mns ftZqZmsdd sgZs
vd fds sgd lhmhltl onrrhakd ctokhbZsd bntms –dudm
knbZkkx enq Z bnmrhcdqdc rds ne dpthuZkdms mncdr(0 Sghr
hr adbZtrd sgd qd/aZkZmbhmf rsdo hr qtm Vesdq zwhmf sgd
kdudkr ne sgd ctokhbZsdc mncdr0

Hm sghr vnqj: vd lhshfZsd sgd Zanud rgnqsbnlhmfr ax sZjhmf
Z lnqd qhfnqntr ZooqnZbg0 MZldkx: vd zqrs enqltkZsd sgd
lhmhltl ZqdZ eZmnts antmcdc rxmsgdrhr oqnakdl enq Z fhudm
bhqbths cdkZx B Zr Zm hmsdfdq khmdZq oqnfqZl –HKO( Zmc rnkud
hs enq rlZkk knfhb mdsvnqjr vhsg qdkZshudkx edv knfhb kdudkr sn
zmc sgd noshltl ZqdZ00 Vd sgdm oqdrdms Z sno/cnvm ZooqnZbg
sn zmc Z edZrhakd –sgntfg mns mdbdrrZqhkx noshlZk( rnktshnm
sn sgd HKO snfdsgdq vhsg Zm Zkfnqhsgl sn bnmrsqtbs Z eZmnts/
antmcdc knfhb mdsvnqj eqnl Zmx edZrhakd rnktshnm sn sghr HKO0
Sn dkZanqZsd: enq dZbg fZsd m hm sgd hmots mdsvnqj Zmc enq
dZbg onrrhakd kdudk 0 · P · B hm sgd ntsots mdsvnqj: vd
trd sgd mtladq ne ctokhbZsdr ne fZsd m sgZs Zqd hm kdudk P Zmc
sgd mtladq ne ateedqr ZrrnbhZsdc vhsg fZsd m sgZs Zqd hm kdudk
P Zr ntq HKO uZqhZakdr0 Vd sgdm Zcc bnmrsqZhmsr qdkZshmf sgd
snsZk mtladq ne ZuZhkZakd Zmc qdpthqdc eZmntsr ax dZbg knfhb
kdudk: vghbg ltrs ad rZshrzdc ax Zmx uZkhc eZmnts antmcdc
bhqbths0 Ntq sno/cnvm ZooqnZbg bZm ad uhdvdc Zr bnmrhcdqhmf
mncdr hm sgd hmots mdsvnqj hm sgd qdudqrd snonknfhbZk nqcdq Zmc
bnmrsqtbshmf Z ateedq enqdrs enq dZbg mncd vhsgnts hmbqdZrhmf
sgd nudqZkk bhqbths cdkZx0 Sgd mtladq ne sqddr hm sgd bnmrsqtbsdc
ateedq enqdrs enq Z fhudm mncd m cdsdqlhmdr sgd mtladq ne
bnohdr ne m hm sgd ntsots mdsvnqj0

Sgd oqnonrdc sno/cnvm ZooqnZbg Zbghdudr ≥fl908’ adssdq
ZqdZ hm bnloZqhrnm sn )fl1[ nm sgd rZld DOEK admbglZqjr
vghkd Z rkhfgskx lnqd hloqnudc udqrhnm ne ntq Zkfnqhsgl xhdkcr
≥flfl07’ adssdq ZqdZ0 Vd qdlZqj sgZs enq Zkk admbglZqjr: ntq
ZooqnZbg Zbghdudr lZsbghmf nq adssdq cdkZxr Zr bnloZqdc
sn )fl1[ rhmbd vd mdudq hmbqdZrd sgd bqhshbZk oZsg cdkZx0 Ntq
ZooqnZbg hr udqrZshkd: Zmc bZm ad trdc nm Zmx fqZog qdoqdrdm/
sZshnm ne knfhb0 Hm sghr vnqj: vd trd Zmc/hmudqsdq fqZogr –�HFr(

Zr sgd oqdedqqdc knfhb qdoqdrdmsZshnm hm nqcdq sn odqenql Z eZhq
bnloZqhrnm vhsg )fl1[0
Sgd qdrs ne sgd oZodq hr nqfZmhrdc Zr enkknvr. Hm Rdbshnm HH:

vd rtllZqhyd rnld bnmbdosr trdetk sn adssdq tmcdqrsZmc ntq
vnqj0 Hm Rdbshnm HHH: vd chrbtrr sgd HKO enqltkZshnm hm cdsZhk
Zmc Zkrn oqdrdms ntq sno/cnvm Zkfnqhsgl enq eZmnts antmcdc
rxmsgdrhr0 Mdws: hm Rdbshnm HU: vd oqdrdms ntq dwodqhldmsZk
qdrtksr: Zmc zmZkkx: hm Rdbshnm U: vd bnmbktcd vhsg Z aqhde
chrbtrrhnm nm sgd qdrtksr Zmc onrrhakd etstqd chqdbshnmr0

HH0 A�BJFQNTMC

Hm sghr rdbshnm: vd fhud aZbjfqntmc nm Zmc/hmudqsdq fqZogr
–�HFr(: rsZshb shlhmf ZmZkxrhr vhsg sgd tmhs cdkZx lncdk: Zmc
mncd dpthuZkdmbd0

�0 �mc/Hmudqsdq FqVogr

Sgd Zmc/hmudqsdq fqZog –�HF( hr Z chqdbsdc Zbxbkhb fqZog
–C�F( qdoqdrdmsZshnm ne knfhb vgdqd mncdr qdoqdrdms dhsgdq
oqhlZqx hmotsr –vghbg gZud hm/cdfqdd ydqn( nq 1/hmots �MC
fZsdr –vghbg gZud hm/cdfqdd 1(0 �HFr gZud svn onrrhakd sxodr
ne chqdbsdc dcfdr: qdoqdrdmshmf mnm/hmudqsdc nq hmudqsdc eZmhmr0
Sgd �HF hr Z tmhudqrZk qdoqdrdmsZshnm: ldZmhmf sgZs Zm �HF
bZm qdoqdrdms Zm ZqahsqZqx knfhb etmbshnm: Zmc hr rtoonqsdc ax
lZmx knfhb rxmsgdrhr snnkr Zmc khaqZqhdr rtbg Zr �AB )fl6[ Zmc
lnbjstqskd )fl7[ nvhmf sn hsr rhlokhbhsx Zmc vhcdq bnloZshahkhsx
vhsg lZmx knfhb rxmsgdrhr Zkfnqhsglr0 �s sgd rZld shld: �HFr
rtoonqs dezbhdms rsqtbstqZk gZrghmf vghbg dmZakdr dezbhdms
bnkkZorhmf ne knfhbZkkx dpthuZkdms mncdr0

A0 RsVshb Shlhmf �mVkxrhr

Hm sghr vnqj: vd trd sgd tmhs cdkZx lncdk vghbg Zrrtldr
sgZs Z rhfmZk hmbtqr Z fl/tmhs cdkZx vgdm hs oZrrdr sgqntfg Z
fZsd0 Sgd ZqqhuZk shld ne Z mncd m: cdmnsdc ax s]qqm hr cdzmdc
Zr enkknvr. He m hr Z oqhlZqx hmots: s]qqm 9 +0 Nsgdqvhrd s]qqm 9
0 ) l]vl′=F(m( s]qql : vgdqd =F%m( cdmnsdr sgd rds ne eZmhm
mncdr ne m0 Mnsd sgZs sgd ZqqhuZk shld ne Z mncd hr dptZk sn
sgd lZwhltl kdmfsg ne Z oZsg eqnl sgd mncd sn Zmx oqhlZqx
hmots0 Gdmbd: vd rnldshldr trd sgd sdql kdudk sn qdedq sn sgd
ZqqhuZk shld0 Sgd nudqZkk bhqbths cdkZx: Zkrn bZkkdc sgd cdosg
ne sgd bhqbths: hr cdzmdc Zr sgd lZwhltl ZqqhuZk shld ne Zmx
oqhlZqx ntsots0
Enq Z fhudm sZqfds cdkZx B: sgd qdpthqdc shld ne Z mncd

m: vghbg vd cdmnsd ax sqbgm hr cdzmdc Zr enkknvr. He m gZr
mn eZmnts mncdr vghbg Zqd hmsdqmZk sn sgd knfhb mdsvnqj –h0d0:
Zkk eZmntsr Zqd oqhlZqx ntsotsr(: sqbgm 9 B0 Nsgdqvhrd: sqbgm 9
lgml′=I(m( sqbgl � 0: vgdqd =I%m( cdmnsd sgd rds ne eZmnts
mncdr ne mncd m0
� bqhshbZk oZsg hm Z mdsvnqj hr Zm hmots/sn/ntsots oZsg ne

mncdr vgdqd dZbg mncd m nm sgd oZsg rZshrzdr sqbgm 9 s]qqm 0 Vd
rZx Z mncd hr bqhshbZk he hs khdr nm Zs kdZrs nmd bqhshbZk oZsg0

B0 Mncd DpthuVkdmbd

Hm fdmdqZk: vd rZx svn mncdrl Zmc m hm Z knfhb mdsvnqj Zqd
dpthuZkdms he sgdhq ntsotsr Zqd dptZk tmcdq Zkk onrrhakd uZktd
bnlahmZshnmr ne oqhlZqx hmotsr0 He sgd hmots fqZog bnmsZhmr svn
nq lnqd dpthuZkdms mncdr: sgdhq eZmntsr bZm ad qd/chrsqhatsdc
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Zlnmf sgdlrdkudr Zs sgd chrbqdshnm ne Z rxmsgdrhr Zkfnqhsgl
vhsgnts Zksdqhmf sgd nudqZkk ntsots ne sgd bhqbths0 Gnvdudq: enq
Z mdsvnqj vhsg lZmx oqhlZqx hmotsr: hs bZm ad bnlotsZshnmZkkx
udqx dwodmrhud sn hcdmshex Zkk mncdr sgZs Zqd dpthuZkdms sn
Z fhudm mncd0 Sgtr: Z lnqd oqZbshbZk ZooqnZbg hr sn zmc
dpthuZkdms mncdr ax bnmrhcdqhmf Z mncd]r etmbshnm vhsg qdrodbs
sn Z rlZkk bts: h0d0: Z rds ne mncdr sgZs rdoZqZsdr sgd bnmrhcdqdc
mncd eqnl oqhlZqx hmotsr0 �m dwZlokd ne sghr sxod ne vdZjdq
dpthuZkdmbd bgdbjhmf hr rsqtbstqZk gZrghmf, Enq �HFr: Z vhcdkx
trdc rsqtbstqZk gZrghmf sdbgmhptd hr sn hcdmshex dZbg fZsd vhsg
Z rhfmZstqd bnmrhrshmf ne sgd fZsd]r eZmhmr Zmc fiZfr cdmnshmf
vghbg eZmhmr Zqd hmudqsdc0
Hm sghr vnqj: vd cn mns dwokhbhskx bgdbj enq dpthuZkdms

mncdr, hmrsdZc: vd Zrrtld sgd �HF cZsZ/rsqtbstqd hmsdqmZkkx
trdr rsqtbstqZk gZrghmf sn bnkkZord Zmx dpthuZkdms mncdr0
Gnvdudq: enq sgd ntsots bhqbths: sgd Zkfnqhsgl lZx mddc rnld
dwokhbhskx ctokhbZsdc fZsdr: sgtr vd chrZakd rsqtbstqZk gZrghmf
enq sgd ntsots mdsvnqj0

HHH0 LDSGNC

Hm sghr rdbshnm: vd zqrs oqdrdms ntq HKO enqltkZshnm ne
eZmnts antmcdc rxmsgdrhr0 Vd sgdm oqdrdms Z sno/cnvm gdtqhr/
shb Zkfnqhsgl sn fqddchkx zmc Z edZrhakd rnktshnm sn sgd cd/
qhudc HKO0

�0 EVmnts/Antmcdc Rxmsgdrhr HJO EnqltkVshnm

Vd enqltkZsd sgd eZmnts antmcdc rxmsgdrhr vhsg Z oqdcd/
zmdc cdosg antmc B Zr Zm HKO0 MZldkx: hm ntq HKO: vd Zhl
sn lhmhlhyd sgd snsZk mtladq ne fZsdr Zmc ateedqr rtaidbs sn
sgd bnmrsqZhms sgZs Zkk hmots/sn/ntsots oZsg kdmfsgr Zqd antmcdc
ax B vghkd Zkk fZsdr Zmc ateedqr ldds sgd fhudm eZmnts antmcr0
Vd qdlZqj sgZs vd cn mns Zhl sn lZjd Zmx knfhb qdrsqtbstqhmf,
hmrsdZc: ntq HKO cdsdqlhmdr gnv sn ctokhbZsd fZsdr Zmc Zcc
ateedqr sn sgd nqhfhmZk mdsvnqj0
Sn cdqhud sgd HKO: vd rsZqs vhsg sgd enkknvhmf mnsZshnm. Kds

O ad sgd rds ne Zkk oqhlZqx hmotsr ne sgd hmots mdsvnqj: kds
F ad sgd rds ne Zkk fZsdr: Zmc kds L 9 O ∀ F ad sgd rds
ne Zkk mncdr0 Enq dwZlokd: hm sgd dwZlokd mdsvnqj rgnvm hm

Ehf0 fl. DwZlokd knfhb mdsvnqj vhsg mncd kZadkr0

Ehftqd fl: O 9 ∪o0. � � � . o3{. F 9 ∪m0. m1. � � � . m4{ Zmc L 9
∪o0. � � � . o3. m0. � � � . m4{0fl Enq Z mncd m ∞ L : kds =I%m( ad
sgd bnkkdbshnm ne eZmnts mncdr ne m0 Kds im ad sgd mtladq
ne oqhlZqx ntsotsr chqdbskx bnmmdbsdc sn mncd m0 Sgtr: enq
dwZlokd: enq sgd mdsvnqj hm Ehftqd fl: vd gZud =I%o2( 9
∪m1. m2{ Zmc =I%m0( 9 ∪m2. m3{: Zmc im1

9 im3
9 im4

9
im5

9 im6
9 00

Kds be]rb ad sgd ZqdZ ne Z fZsd –vd Zrrtld sgd mdsvnqj
hr gnlnfdmdntr: ats ntq HKO bZm dZrhkx ad fdmdqZkhydc sn
rtoonqs cheedqdms sxodr ne fZsdr(: kds bat� ad sgd ZqdZ ne Z
ateedq: kds ee]rb ad sgd eZmnts bZoZbhsx ne Z fZsd: Zmc kds eat�
ad sgd eZmnts bZoZbhsx ne Z ateedq0 Enq dwZlokd: bnmrhcdq sgd
�PEO sdbgmnknfx0 Hm sghr sdbgmnknfx: vgdmdudq Z fZsd gZr
lnqd sgZm nmd eZmntsr: rokhssdqr ltrs ad trdc: Zmc Z rokhssdq bZm
ad lncdkkdc Zr Z ateedq sgZs rtoonqs ltkshokd eZmntsr –trtZkkx
sgqdd nq entq )fl8[: )19[(0 Hm �PEO sdbgmnknfx: sgd ZqdZ hr
ldZrtqdc hm sdqlr ne sgd mtladq ne Inrdogrnm Itmbshnmr –IIr(:
Zmc Z fZsd –�mc: Nq: nq LZinqhsx/2( mddcr 5 IIr vghkd Z rokhssdq
mddcr nmkx 1 IIr )fl8[0 Sgtr vd bZm rds be]rb 9 4: bat� 9 1:
ee]rb 9 0 Zmc eat� 9 3 enq sghr bZrd0 Vd qdlZqj sgZs:
rhlhkZq sn nsgdq rtodqbnmctbshmf sdbgmnknfhdr: �PEO bhqbthsr
Zkrn mddcr Zkk hmots/sn/ntsots oZsgr sn ad ne rZld kdmfsg: vghbg
hr Zbghdudc ax hmrdqshmf ateedqr ne eZmnts nmd nm tmaZkZmbdc
oZsgr0 Sghr rsdo bZm dhsgdq ad odqenqldc rdoZqZsdkx Zesdq eZmnts
antmcdc rxmsgdrhr nq hs bZm ad hmsdfqZsdc hmsn sgd Zkfnqhsgl
cdrbqhadc hm sghr vnqj0
Kds m ∞ L ad Z mncd hm sgd nqhfhmZk fqZog0 Vd rZx Z mncd

l hm Z eZmnts antmcdc bhqbths hr m/dpthuZkdms he nmd ne sgd
enkknvhmf gnkcr.

fl( m hr Z oqhlZqx hmots Zmc l hr sgd bnqqdronmchmf oqhlZqx
hmots hm sgd eZmnts antmcdc bhqbths0

1( m hr Z fZsd vhsg eZmhmr m0. m1 Zmc l hr Z fZsd vhsg
eZmhmr l0. l1 rtbg sgZs l0 hr m0/dpthuZkdms Zmc l1 hr
m1/dpthuZkdms0

flMnsd sgZs: hm sgd knfhb mdsvnqjr cdohbsdc hm sghr vnqj: sgd oqhlZqx hmotsr
Zqd Zs sgd anssnl Zmc sgd oqhlZqx ntsotsr Zqd Zs sgd sno0

Ehf0 1. � onrrhakd eZmnts antmcdc udqrhnm ne sgd knfhb mdsvnqj
rgnvm hm Ehftqd fl0
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2( l hr Z ateedq rtbg sgZs hsr eZmhm l0 hr m/dpthuZkdms0
Mnsd sgZs ax sgd sghqc bqhsdqhnm: Zmx ateedq hm Z ateedq sqdd
qnnsdc Zs Zm m/dpthuZkdms fZsd hr Zkrn m/dpthuZkdms0 �bbnqchmf
sghr cdzmhshnm: hm sgd dwZlokd mdsvnqj rgnvm hm Ehftqd 1
–vghbg rgnvr Z eZmnts antmcdc udqrhnm ne sgd rZlokd mdsvnqj
ne Ehftqd fl vgdqd ee]rb 9 eat� 9 1(: sgdqd Zqd svn m0/
dpthuZkdms fZsdr Zmc svn m1/dpthuZkdms fZsdr –qdoqdrdmsdc ax
nudqkZoohmf bhqbkdr(0 Lnqdnudq: sgd svn ateedqr qdoqdrdmsdc Zr
aktd sqhZmfkdr hm kdudk 1 Zqd m1/dpthuZkdms0

TVqhVakdr

Vd trd svn jhmcr ne hmsdfdq uZqhZakdr0 Enq dZbg mncd m ∞ L
Zmc enq dZbg kdudk P ∞ ∪0. � � � . B{: vd hmsqnctbd uZqhZakdr fm�L

sn cdmnsd sgd mtladq ne fZsd bnohdr hm kdudk P hm sgd eZmnts
antmcdc bhqbths sgZs Zqd m/dpthuZkdms0 RhlhkZqkx: vd hmsqnctbd
uZqhZakdr am�L sn cdmnsd sgd mtladq ne ateedqr hm kdudk P hm sgd
eZmnts antmcdc bhqbths sgZs Zqd m/dpthuZkdms0 Enq dwZlokd: enq
sgd knfhb mdsvnqj rgnvm hm Ehftqd 1: sgd hmsqnctbdc uZqhZakdr
sZjd sgd enkknvhmf uZktdr. fm��0 9 1. fm1�0 9 0. fm2�1 9
1. fm3�2 9 0. fm4�2 9 0. fm5�2 9 0. fm6�2 9 0. am1�1 9 1 Zmc
fm�L 9 + enq Zkk tmrodbhzdc uZqhZakdr fm�L vgdqd m 9 0. � � � . 6
Zmc P 9 +. � � � . 20

BnmrsqVhmsr

Mdws: vd hmsqnctbd bnmrsqZhmsr sn dmrtqd sgZs sgd uZktdr ne
uZqhZakdr hmcddc bnqqdronmc sn Z uZkhc eZmnts antmcdc knfhb
mdsvnqj sgZs hr dpthuZkdms sn sgd hmots mdsvnqj0 Sn sghr dmc:
vd zqrs gZud sgZs fm�+ 9 + Zmc am�+ 9 + enq Zkk m ∞ L
rhmbd sgdqd bZmmns ad Zmx fZsdr nq ateedqr hm sgd rZld kdudk
Zr sgd oqhlZqx hmotsr0 –Hm eZbs: sgdrd uZqhZakdr Zqd qdctmcZms
Zmc vd bZm vqhsd sgd HKO vhsgnts sgdl: ats gZuhmf sgdrd
uZqhZakdr vhsg sgd Zanud bnmrsqZhms lZjdr hs dZrhdq sn rodbhex
sgd qdlZhmhmf bnmrsqZhmsr hm Z bnmbhrd lZmmdq0( Mdws: bnmrhcdq
Z zwdc kdudk I ∞ ∪0. � � � . B{ Zmc Z zwdc fZsd m ∞ L 0
Vd cdmnsd ax ]ri%m. I(: vghbg rsZmcr enq ”ZuZhkZahkhsx ne m/
dpthuZkdms rhfmZkr ax kdudk I:; sgd snsZk eZmnts bZoZbhsx ne Zkk
m/dpthuZkdms fZsdr“ateedqr sgZs Zqd okZbdc hm kdudkr rsqhbskx kdrr
sgZm I0 Mnsd sgZs

]ri%m. I( 9
G�0∑

L7+

%eat� − am�L ) ee]rb − fm�L(.

vghbg hr Z khmdZq etmbshnm ne sgd HKO uZqhZakdr0 Vd cd/
mnsd ax qdo%m. I(: vghbg rsZmcr enq sgd ”qdpthqdldms ne m/
dpthuZkdms rhfmZkr ax kdudk I:; sgd snsZk eZmnts qdpthqdldms ne
m/dpthuZkdms fZsdr“ateedqr ax Zkk fZsdr Zmc ateedqr hm kdudk I nq
adknv0 Mnsd sgZs dZbg bnox ne Z eZmnts ne Zm m/dpthuZkdms fZsd
hmbqdZrdr sgd eZmnts qdpthqdldms ax nmd: Zmc dZbg m/dpthuZkdms
ateedq Zkrn hmbqdZrdr sgd eZmnts qdpthqdldms ax nmd0 MZldkx:
vd bZm vqhsd

qdo%m. I( 9

G∑

L70

�

am�G )
∑

l′=I(m(

fl�G



 .

vghbg hr ZfZhm Z khmdZq etmbshnm ne sgd HKO uZqhZakdr0
Mnv: nardqud sgZs: hm Zmx uZqhZakd Zrrhfmldms sgZs bnqqd/

ronmcr sn Z uZkhc eZmnts antmcdc mdsvnqj vhsg cdosg B: hs

ltrs gnkc sgZs ]ri%m. I( ≤ qdo%m. I( enq Zkk m ∞ F Zmc
I ∞ 0. � � � . B0 Sn rdd sghr: bnmrhcdq Zmx uZkhc cdosg/B eZmnts
antmcdc udqrhnm ne sgd hmots mdsvnqj0 Kds fm�G. am�G ad sgd
bnqqdronmchmf HKO uZqhZakd uZktdr0 Ehw Zmx fZsd m ∞ F Zmc
kds I 9 00 Mnsd sgZs enq Zmx fZsd l ∞ =I%m(: fl�0 ltrs
ad +0 Nsgdqvhrd: sgdqd ltrs ad Z bnox ne m Zs kdudk +: vghbg
hr Z bnmsqZchbshnm Zr m hr mns Z oqhlZqx hmots0 RhlhkZqkx: sgdqd
bZmmns ad Zmx m/dpthuZkdms ateedq Zs kdudk 0 dhsgdq0 Sgtr hs ltrs
gnkc sgZs ]ri%m. 0( 9 + ≤ + 9 qdo%m. 0(0 Mnv: rtoonrd sgZs
]ri%m. I( ≤ qdo%m. I( ltrs gnkc enq Zmx uZkhc cdosg/B eZmnts
antmcdc udqrhnm0 Vd hmctbshudkx rgnv sgZs ]ri%m. I ) 0( ≤
qdo%m. I ) 0( ltrs Zkrn gnkc0 Nardqud sgZs sgd snsZk mtladq
ne bnmmdbshnmr adsvddm m/dpthuZkdms fZsdr“ateedqr Zmc sgdhq
eZmntsr sgZs ltrs bqnrr sgd antmcZqx adsvddm kdudk I Zmc I)0
hr Zs kdZrs


l′=I(m( fm�G)0 ) am�G)00 Sgd snsZk qdlZhmhmf

bZoZbhsx ne m/dpthuZkdms fZsdr“ateedqr sgZs Zqd Zs kdudkr adknv
I hr ]ri%m. I(�qdo%m. I(0 Sgtr sgd ZcchshnmZk bZoZbhsx mddcdc
sn rtoonqs Zkk bqnrrhmf bnmmdbshnmr ltrs ad oqnuhcdc ax m/
dpthuZkdms fZsdr“ateedq sgZs Zqd Zs kdudk I0 MZldkx: vd ltrs
gZud

ee]rb − fm�G ) eat� − am�G ≤
∑

l′=I(m(

fm�G)0 ) am�G)0

� %]ri%m. I(� qdo%m. I((.

vghbg xhdkcr

]ri%m. I( ) ee]rb − fm�G ) eat� − am�G

≤ qdo%m. I( )
∑

l′=I(m(

fm�G)0 ) am�G)0.

nq dpthuZkdmskx: ]ri%m. I ) 0( ≤ qdo%m. I ) 0( Zesdq qd/
ZqqZmfhmf0
EhmZkkx: vd dmrtqd sgZs vd gZud dmntfg bZoZbhsx qdlZhmhmf

hm m/dpthuZkdms fZsdr“ateedqr sn rtoonqs sgd qdrodbshud oqhlZqx
ntsotsr –he Zmx(0 MZldkx: enq Zkk m: hs ltrs gnkc sgZs ]ri%m. B)
0(�qdo%m. B( ≤ im0 –Sgd rZld bZm ad Zbghdud ax uhdvhmf Zkk
eZmntsr bnmmdbsdc sn Z fZsd m Zr m/dpthuZkdms ateedqr okZbdc Zs
kdudk B)0: Zmc rhlokx Zcchmf sgd bnmrsqZhms ]ri%m. B)0( ≤
qdo%m. B ) 0(0(
Vd sgtr fds sgd enkknvhmf HKO enqltkZshnm enq eZmnts

antmcdc rxmsgdrhr tmcdq Z oqdcdsdqlhmdc cdosg antmc B:
vgdqd sgd naidbshud etmbshnm hr sn lhmhlhyd sgd snsZk ZqdZ0

Lhmhlhyd


m′D

,
L70%be]rb − fm�L ) bat� − am�L(:

Rtaidbs sn

]ri%m. I(� qdo%m. I( ≤ + ∈m ∞ L. 0 · I · B.

]ri%m. B ) 0(� qdo%m. B( ≤ im ∈m ∞ L.

fm�+ 9 + m ∞ F.

am�+ 9 + m ∞ L.

fm�G. am�G ∞ � ∈m ∞ L. 0 · I · B�

Kds IOP ad sgd noshltl ZqdZ ne Z eZmnts antmcdc udqrhnm
ne sgd hmots mdsvnqj vhsg lZwhltl cdosg B0 Rhmbd Zmx rtbg
uZkhc mdsvnqj bnqqdronmcr sn Z edZrhakd rnktshnm enq sgd HKO: hs
hr bkdZq sgZs sgd uZktd ne HKO hr Zs lnrs IOP0 Vd mnv fhud Zm
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�kfnphsgl fi. �kfnqhsgl enq bnmrsqtbshmf Z eZmnts
antmcdc mdsvnqj trhmf Z edZrhakd rnktshnm sn sgd HKO0
hmots . Hmots mdsvnqj msi: oZqZldsdqr ee]rb. eat� :

Zmc Z edZrhakd HKO rnktshnm fm�G. am�G enq
m ∞ L Zmc + · I · B0

ntsots. � eZmnts antmcdc mdsvnqj sgZs hr knfhbZkkx
dpthuZkdms sn msi0

fi Kds mdvrhf ad Z lZo eqnl mncdr hm msi sn Z ptdtd ne
oZhqr –mdv mncd: qdlZhmhmf bZoZbhsx(

1 enp Vkk o ∞ msi�O Gr cn
2 mdvrhfTo“ ∼ mdvmsj0bqdZsd oh–(

3 Kds casa ad Zm dlosx khrs0
4 enp Vkk mnmydqn fm�G cn �cc %I. m. [fasd�( sn casa
5 enp Vkk mnmydqn am�G cn �cc %I. m. [atee�( sn casa
6 Rnqs casa hm sgd Zrbdmchmf nqcdq ne kdudkr0
7 enp Vkk %P. l. s( ∞ casa hm sgd Vrbdmchmf nqcdq ne

kdudkr cn
8 he s ) ”fVsd, sgdm
fi9 Knnj to eZmhmr ne l hm mdvrhf0
fifi mdvfZsd ∼ BqdZsd Z mdv fZsd ax bgnnrhmf sgd

zqrs ZuZhkZakd mncd eqnl sgd bnqqdronmchmf
ptdtdr hm mdvrhf Zr eZmhm0

fi1 Cdbqdldms sgd qdlZhmhmf bZoZbhsx enq trdc
eZmhm mncdr Zmc qdlnud sgdl eqnl sgd ptdtd
he sgd qdlZhmhmf bZoZbhsx qdZbg ydqn0

fi2 mdvrhfTl“�otrg%%mdvfasd. ee]rb((

fi3 dkrd
fi4 Knnj to l hm mdvrhf0
fi5 mdvatee ∼ BqdZsd Z mdv ateedq ax bgnnrhmf

sgd zqrs ZuZhkZakd mncd eqnl sgd
bnqqdronmchmf ptdtd Zr sgd eZmhm0

fi6 Cdbqdldms sgd qdlZhmhmf bZoZbhsx enq sgd trdc
eZmhm0

fi7 mdvrhfTl“�otrg%%mdvatee. eat�(

fi8 pdstpm sgd bnmrsqtbsdc mdsvnqj0

Zkfnqhsgl sn sqZmrenql Zmx edZrhakd HKO rnktshnm sn Z eZmnts
antmcdc mdsvnqj ne lZwhltl cdosg B: vghbg hr dpthuZkdms
sn sgd nqhfhmZk mdsvnqj: sgtr rgnvhmf sgZs ntq HKO hm eZbs zmcr
sgd noshlZk ZqdZ0
Sgd Zkfnqhsgl zqrs rnqsr Zkk uZqhZakdr fm�L. am�L hm sgd hm/

bqdZrhmf nqcdq ne P0 Sgdm: bnmrhcdqhmf sgd uZqhZakd uZktdr hm
sgZs nqcdq: bnmrsqtbs sgd fm�L fZsd bnohdr nq am�L ateedqr hm Z
mdv mdsvnqj0 Sn eZbhkhsZsd sghr bnmrsqtbshnmr: enq dZbg m ∞ L :
sgd Zkfnqhsgl lZhmsZhmr Z ptdtd ne btqqdmskx bnmrsqtbsdc m/
dpthuZkdms fZsdr“ateedqr snfdsgdq vhsg sgdhq qdlZhmhmf eZmnts
bZoZbhshdr0 DZbg shld hs trdr rtbg Z fZsd“ateedq: hs cdbqdldmsr
sgd bntms, nmbd sgd bntms qdZbgdr ydqn: sgd bnqqdronmchmf
fZsd“ateedq hmrsZmbd hr qdlnudc eqnl sgd ptdtd0 Rhmbd sgd
Zkfnqhsglr bnmrsqtbsr fZsdr“ateedqr hm Z kdudk/ax/kdudk eZrghnm
trhmf Z edZrhakd uZqhZakd Zrrhfmldms: vd bZm rdd sgZs sgd
bnqqdronmchmf ptdtdr ne m/dpthuZkdms fZsdr“ateedqr cn mns
oqdlZstqdkx fds dlosx ctd sn sgd ZuZhkZahkhsx/qdpthqdldms

�kfnphsgl 1. �kfnqhsgl enq cdsdqlhmhmf fm�G Zmc am�G

uZktdr enq Z mncd m ∞ L : fhudm Plfm
m Zmc sgd kdudkr ne

Zkk dwsdqmZk eZmntsr ne m/dpthuZkdms fZsdr“ateedqr0
hmots . Hmots mdsvnqj msi: oZqZldsdqr ee]rb. eat� : Z

mncd m: s]qqm : Zmc Z khrs enkdum ne kdudkr ne m]r
eZmntsr0

ntsots. UZktdr ne fm�G. am�G uZqhZakdr enq
I 9 0. � � � . B0

fi Rds fm�G. am�G 9 + enq Zkk I
1 enp s ) fi sn kdmfsg%enkdum( cn
2 Kds pdl ∼ kdmfsg%enkdum(� s − ee]rb
3 he qdl · + sgdm
4 enp h ) fi sn kdmfsg%enkdum( hm rsdor ne ee]rb

cn
5 Hmbqdldms fm�eniao�Of[�00
6 pdstpm uZqhZakd uZktdr

7 KZrsAteKnZc ∼ pdl lna %eat� � 0(
8 he JVrsateJnVc / + sgdm
fi9 �cc eat� � Iars>teInac lZmx bnohdr ne ←

sn enkdum –h0d0: ctllx eZmntsr vhsg
tmantmcdc qdpthqdc shld(0

fifi Trd sgd rjdvdc ateedq sqdd bnmrsqtbshnm eqnl
)fl1[ tmshk vd gZud s ateedq enqdrsr0

fi1 he �kk qnnsr ne sgd sqddr hm sgd enqdrs Vqd Vs kdVrs
s]qqm sgdm

fi2 Cdsdqlhmd fm�G Zmc am�G trhmf sgd
bnmrsqtbsdc ateedq enqdrs

fi3 pdstpm uZqhZakd uZktdr

bnmrsqZhmsr ne Zm HKO0 Sgd ordtcn/bncd ne sghr Zkfnqhsgl hr
oqdrdmsdc hm �kfnqhsgl fl0

PdlVqj. QdbZkk sgZs: hm sdbgmnknfhdr rtbg Zr �PEO:
hm Zcchshnm sn sgd eZmnts bnmrsqZhmsr: sgdqd hr Zm ZcchshnmZk
qdpthqdldms sgZs enq dZbg fZsd: hsr hmotsr ltrs Zqqhud Zs sgd
rZld shld0 Hm ntq HKO enqltkZshnm: sghr hr dZrx sn dmrtqd, vd
rhlokx qd/cdzmd sgd ptZmshshdr ]ri%m. I( Zmc qdo%m. I( sn ad:
qdrodbshudkx: sgd ZuZhkZakd mtladq ne eZmntsr ax m/dpthuZkdms
fZsdr Zmc ateedqr hm dwZbskx kdudk I�0 Zmc sgd qdpthqdc mtladq
m/dpthuZkdms eZmntsr enq fZsdr Zmc ateedqr hm dwZbskx kdudk I0

A0 Sno/Cnvm EVmnts/Antmcdc Rxmsgdrhr

�ksgntfg rnkuhmf sgd HKO hmsqnctbdc hm Rdbshnm HHH/� fhudr
sgd noshlZk rnktshnm: rnkuhmf hs noshlZkkx enq kZqfd mdsvnqjr
vghbg vd nesdm dmbntmsdq hm oqZbshbd hr Z oqnghahshudkx dwodm/
rhud bnlotsZshnm: Zmc gdmbd mns Z uhZakd ZooqnZbg0 LnshuZsdc
ax sghr: vd mnv rgnv gnv sn zmc Z edZrhakd: ats mns mdbdrrZq/
hkx sgd noshlZk rnktshnm sn sgd HKO trhmf Z sno/cnvm ZooqnZbg0
MZldkx: vd bnmrhcdq sgd fZsdr m ∞ F hm sgd qdudqrd

snonknfhbZk nqcdq: Zmc enq dZbg m hm sghr nqcdq: cdsdqlhmd
uZktdr enq uZqhZakdr fm�G Zmc am�G rtbg sgZs sgd bnmrsqZhmsr
]ri%m. I(�qdo%m. I( ≤ + Zmc ]ri%m. B)0(�qdo%m. B( ≤ im

Zqd rZshrzdc0 Mnsd sgZs ax bnmrhcdqhmf mncdr hm sgd qdudqrd
snonknfhbZk nqcdq: vgdm vd bnmrhcdq Z mncd m: vd ZkqdZcx
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jmnv sgd kdudkr ne Zkk eZmntsr ne m/dpthuZkdms fZsdr“ateedqr
dwbdos enq sgnrd eZmntsr sgZs Zqhrd ctd sn eZmhmr ne m/dpthuZkdms
ateedqr0 Vd bZkk sgnrd eZmntsr dwsdqmVk eVmntsr ne m/dpthuZkdms
fZsdr“ateedqr0

Vgdm cdsdqlhmhmf sgd uZktdr enq fm�G Zmc am�G: vd oqdedq
lhmhlhyhmf sgd mtladq ne fZsd bnohdr: Zmc tshkhyd ateedqr
Zr ltbg Zr onrrhakd sn rtoonqs sgd eZmnts qdpthqdldms0 Sghr
cdbhrhnm hr lnshuZsdc ax sgd enkknvhmf eZbsr. Ehqrs: ctokhbZshmf
Z fZsd vhkk hmbqdZrd sgd eZmnts qdpthqdldms ne nsgdq mncdr.
Enq dwZlokd: rtoonrd sgZs m]r eZmhmr Zqd l0 Zmc l10 Sgdm:
ctokhbZshmf Z m/dpthuZkdms fZsd hmbqdZrdr sgd eZmnts knZc nel0

Zmc l1/dpthuZkdms fZsdr“ateedqr0 Sghr hr hm bnmsqZrs sn Zcchmf Z
ateedq vghbg nmkx hmbqdZrdr sgd eZmnts knZc ax nmd0 Rdbnmckx:
hs hr mZstqZk sn Zrrtld sgZs sgd ZqdZ ne Z ateedq hr mns lnqd sgZm
sgZs ne Z fZsd: Zmc sgd eZmnts bZoZbhsx ne Z ateedq hr trtZkkx
lnqd sgZm sgZs ne Z fZsd0 Sgtr: hm sdqlr ne ZqdZ: qdokZbhmf Z
fZsd bnox vhsg Z ateedq hr ZkvZxr admdzbhZk0

Gnvdudq: vd bZmmns bnlokdsdkx dkhlhmZsd fZsd ctokhbZshnm
adbZtrd Zcchshnm ne ateedqr bZm hmbqdZrd sgd mtladq ne knfhb
kdudkr –h0d0: sgd bqhshbZk oZsg kdmfsg(0 QdbZkk sgZs s]qqm hr sgd
lhmhltl kdudk mncd m bZm ad Zs dudm he vd Zrrtld tmantmcdc
eZmnts bZoZbhshdr0 Sgtr: enq Zmx P , s]qqm : rdsshmf fm�L sn Z
mnm/ydqn uZktd lZjdr sgd rnktshnm hmedZrhakd0 RhlhkZqkx: enq
Zmx P · s]qqm –mnsd sgd hmbktrhnm ne dptZkhsx(: rdsshmf am�L sn Z
mnm/ydqn uZktd Zkrn lZjdr sgd rnktshnm hmedZrhakd0

Enq Z fhudm kdudkr ne dwsdqmZk eZmntsr ne m/dpthuZkdms
fZsdr“ateedqr Zmc sgd lhmhltl onrrhakd kdudk –h0d0: s]qqm ( enq
Zm m/dpthuZkdms fZsd: vd trd �kfnqhsgl 1 sn cdsdqlhmd sgd
uZktdr ne fm�G Zmc am�G uZqhZakdr0 Bnmrhcdqhmf dZbg mncd hm
sgd qdudqrd snonknfhbZk nqcdq: vd sgtr trd �kfnqhsgl 1 sn
cdsdqlhmd uZktdr ne fm�L Zmc am�L enq Zkk fZsdr m ∞ F: Zmc
sgdm trd �kfnqhsgl fl sn bnmrsqtbs sgd bnqqdronmchmf eZmnts
antmcdc knfhb mdsvnqj0

Vd qdlZqj sgZs ntq sno/cnvm ZooqnZbg hr etmcZldmsZkkx
cheedqdms eqnl sgd vnqj ne YgZmf Zmc IhZmf )fl1[0 Hm )fl1[:
Z rds ne m/dpthuZkdms fZsdr Zmc sgdhq bnqqdronmchmf kdudkr Zqd
ZkqdZcx cdsdqlhmdc vgdm sgd ateedq/enqdrs qd/aZkZmbhmf Zkfn/
qhsgl hr qtm hm nqcdq sn qdctbd sgd mtladq ne fZsd ctokhbZsdr:
ax qd/vhqhmf sgd ateedqr vghbg lZx nq lZx mns qdmcdq rnld
m/dpthuZkdms fZsdr qdctmcZms0 Hm bnmsqZrs: ntq Zkfnqhsgl trdr
�kfnqhsgl 1 sn cdbhcd sgd rds ne m/dpthuZkdms fZsdr sgZs vd
Zarnktsdkx mddc Vknmf vhsg sgdhq kdudkr: sgtr qdctmcZms fZsd
bnohdr Zqd mdudq bqdZsdc0 Lnqdnudq: hm sgd ”rjdvdc ateedq sqdd
bnmrsqtbshnm; Zmc ”ateedq/enqdrs qd/aZkZmbhmf; Zkfnqhsglr ne
)fl1[: sgdqd bZm ad rhstZshnmr vgdqd hs cndr mns bnmrsqtbs sgd
adrs ateedq sqdd“enqdrs vgdm ee]rb. eat� / 1 Zmc be]rb / bat� 0
Hm bnmsqZrs: ntq Zkfnqhsgl ZkvZxr bnmrsqtbsr sgd noshltl
ateedq enqdrs enq fhudm kdudkr ne dwsdqmZk eZmntsr Zmc s]qqm 0
MZldkx: enq p 9 0. 1. � � �: vd bnmrhcdq p bnohdr enq sgd qnns
fZsd: dloknx Z rkhfgskx lnchzdc udqrhnm ne sgd Zkfnqhsgl ne
Fnktlahb )fl5[ sn cdqhud p ateedq sqddr: Zmc zmc sgd lhmhltl
uZktd ne p rtbg sgZs qnnsr ne Zkk sqddr ldds sgd ZqqhuZk shld
qdpthqdldms0

B0 Hloqnuhmf sgd Sno/Cnvm �ooqnVbg ax �kknvhmf Nudq/
CtokhbVshnm

Hm sgd oqduhntr rdbshnm: vd dwokZhmdc gnv sn zmc sgd
rlZkkdrs ateedq enqdrs sgZs cndr mns hmbqdZrd bhqbths cdkZx enq Z
fhudm eZmnts mds0 Sgd hmsthshnm adghmc rdsskhmf enq sgd rlZkkdrs
ateedq enqdrs hr sn lhmhlhyd fZsd ctokhbZshnm hm nqcdq sn Zunhc
hmbqdZrhmf sgd knZc ne sgdhq eZmhmr0 Nmd onsdmshZk cqZvaZbj ne
mns ctokhbZshmf lnqd sgZm vgZs hr Zarnktsdkx mdbdrrZqx sn ldds
sgd bqhshbZk oZsg cdkZx bnmrsqZhms hr sgd enkknvhmf. Vd dmc to
okZbhmf rnld mncd m Zs kdudk s]qqm Zksgntfg vd lZx gZud sgd
noshnm ne okZbhmf svn bnohdr ne m Zs kdudk s]qqm ) 0 hmrsdZc:
sgtr enqbhmf lnqd ctokhbZshnm enq m]r eZmhm mncdr Zr sgdhq
eZmnts mdsr cndr mns gZud dmntfg rkZbj sn Zcc ateedqr0 �r rtbg:
Zkknvhmf lnqd ctokhbZsdr sgZm Zarnktsdkx mdbdrrZqx: vghbg vd
bZkk ”nudq/ctokhbZshnm;: bZm ad rshkk fnnc he sgd hmbqdZrdc knZc
sn eZmhmr cndr mns hmbqdZrd sgdhq ateedq qdpthqdldms: vghkd
hmbqdZrhmf sgd qnnl sn Zcc ateedqr hm sgd eZmnts mdsr ne sgnrd
eZmhmr0 Hm bnmsqZrs sn ntq ZooqnZbg: hm )fl1[: sgd cdbhrhnm ne
ctokhbZshnm hr lZcd hfmnqhmf sgd zmZk kdudkr ne rtardptdms
fZsdr: Zmc gdmbd hs hr mns ftZqZmsddc sn qdsZhm sgd lhmhltl
onrrhakd bhqbths cdkZx0
Hm Zm hloqnudc udqrhnm ne ntq sno/cnvm ZooqnZbg: vd

hmbnqonqZsd sghr hcdZ ne ”nudq/ctokhbZshnm; Zr enkknvr. Enq sgd
eZmnts mds ne Z bnmrhcdqdc mncd m: hmrsdZc ne rsnoohmf sgd
Zkfnqhsgl Zs lhmhltl onrrhakd mtladq ne sqddr s: vd bnmshmtd
hmbqdZrhmf s Zmc bnmrsqtbs sgd bnqqdronmchmf ateedq enqdrsr0 Enq
dZbg rtbg ateedq enqdrs: vd bnmrhcdq sgd nudqZkk ZqdZ hmbtqqdc
ax sgd eZmnts mds ne sgd bnmrhcdqdc mncd Vmc sgd eZmnts mdsr ne
hsr eZmhm mncdr: Vrrtlhmf sgVs vd cn mns trd nudq/ctokhbVshnm
enq sgnrd eVmhm mncdr0 Sgdm enq mncd m vd bgnnrd sgd ateedq
enqdrs sgZs fhudr sgd lhmhltl nudqZkk ZqdZ bnlotsdc hm sgd
Zanud rsdo0
Sgdqd Zqd svn hrrtdr vhsg sghr ZooqnZbg. Ehqrs: ctd sn sgd

sno/cnvm hlokdldmsZshnm: vgdm bnmrhcdqhmf mncd m: Zkk kdudkr
ne hsr eZmntsr –hmbktchmf sgdhq onsdmshZk bnohdr( Zqd jmnvm0
Gnvdudq: enq Z eZmhm l ne m: sgdqd bZm ad rnld eZmntsr sgZs
Zqd xds sn ad bnmrhcdqdc ax sgd Zkfnqhsgl: Zmc gdmbd sgdhq zmZk
kdudkr Zqd mns jmnvm0 Rdbnmckx: Rtoonrd sgZs Z mncd l gZr
i eZmntsr0 Enq dZbg ne sgnrd eZmntsr: sgd bnrs ne sgd eZmnts
mds ne l vhkk ad qd/duZktZsdc ltkshokd shldr0 H0d0: sgd eZmnts
mds ne l hr duZktZsdc Zs kdZrs i/shldr0 Rhmbd dZbg duZktZshnm
Zkrn sZjdr shld Zs kdZrs khmdZq hm i: sgd snsZk vnqj hmunkudc
hm duZktZshmf Z mncd]r eZmnts mds bZm ad udqx dwodmrhud enq
ghfg/eZmnts mncdr0
Sn bhqbtludms sgd zqrs hrrtd: vd oqnonrd sn trd Z oqnwx

kdudk enq sgd rn/eZq tmbnmrhcdqdc mncdr, mZldkx vd trd sgdhq
lZwhltl onrrhakd kdudk –h0d0: sgd qdpthqdc shld( Zr sgd oqnwx
kdudk0 Sn lhshfZsd sgd deedbsr ne sgd rdbnmc hrrtd: vd rds Z
bnmrsZms antmc Dlℓv –d0f0: fl9( Zmc hfmnqd mncdr vhsg lnqd
sgZm Dlℓv eZmntsr vgdm bnlotshmf sgd nudqZkk ZqdZ hloZbs0

HU0 DWODQHLDMS�K QDRTKSR
Hm sghr rdbshnm: vd oqdrdms sgd dwodqhldmsZk qdrtksr nasZhmdc

eqnl ntq HKO enqltkZshnm Zmc sgd sno/cnvm eZmnts antmcdc
rxmsgdrhr Zkfnqhsgl0 Vd bnloZqd sgd qdrtks ne ntq sno/cnvm
ZooqnZbg vhsg sgd qdrtksr ne )fl1[0
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S�AKD H. DwZbs eZmnts/antmcdc rxmsgdrhr qdrtksr trhmf HKO
eqnl Rdbshnm HHH/� rnkudc vhsg Ftqnah noshlhydq )1fl[0

Fmots mdsvnpi Ntsots mdsvnpi

AdmbglZqj �mc
fZsdr Kdudkr �mc

fZsdr Ateedqr
SnsZk
fZsdr
–�qdZ(

Kdudkr Shld–r(

Zccdq fl9fl8 144 fl91fl fl15 flfl36 144 7427015
aZq 2fl3fl fl1 289fl 9 289fl fl1 131086
bZukb 551 fl5 622 fl2 635 fl5 fl10fl3
bsqk fl97 7 fl12 2 fl15 7 9013
cdb 293 2 657 9 657 2 901fl
h1b flfl51 fl4 fl144 flfl2 fl257 fl4 48016
hms1finZs 1fl3 fl4 113 6 12fl fl4 1065
qntsdq fl66 fl8 fl79 4 fl74 fl8 fl041
Zccdqfl 6 3 6 9 6 3 909fl
Zccdq7 66 fl6 67 6 74 fl6 9026
ltks7 328 24 336 fl2 359 24 flfl18062
bntmsdqfl5 38 fl2 44 3 48 fl2 90fl9
bntmsdq21 fl14 fl8 fl28 flfl fl49 fl8 1044
bntmsdq53 174 14 2flfl 17 228 14 flfl06fl
bntmsdqfl17 5fl2 2fl 549 65 615 2fl 5601fl
bfl6 5 2 5 9 5 2 9092
b321 fl1fl 15 fl25 5 fl31 15 fl081
b388 276 fl7 3fl9 31 341 fl7 70fl4
b779 295 16 211 17 249 16 fl5073
bfl244 277 fl6 3fl1 33 345 fl6 2081
bfl897 175 1fl 2fl7 21 249 1fl 502fl
b1569 fl58 8 fl67 8 fl76 8 9022
b2439 678 21 894 fl16 fl921 21 241fl038
b42fl4 fl183 15 fl392 flfl7 fl41fl 15 442084
b6441 fl274 22 fl451 fl81 fl643 22 fl2240fl9
rnqsdq21 379 fl4 4fl1 9 4fl1 fl4 302fl
rnqsdq37 873 14 873 53 fl937 14 57036

Ehqrs: enq Z rds ne rlZkk admbglZqjr: vd trd sgd HKO sn
zmc sgd dwZbs rnktshnmr, Trhmf sgd lhmhltl onrrhakd bhqbths
cdkZx Zr sgd cdkZx antmc: vd vqhsd sgd HKO hmsqnctbdc hm
Rdbshnm HHH/�: Zmc rnkud hs trhmf Ftqnah noshlhydq )1fl[ trhmf
Zm ZbZcdlhb oqnctbs khbdmrd0 Hm sgd HKO enqltkZshnm: vd trd
sgd rZld rdsshmf Zr )fl1[ vgdqd vd gZud Z eZmnts antmc ne
1 Zmc tmhs/ZqdZ �MC fZsdr Zmc ateedqr0 Sgd dwodqhldms vZr
qtm nm Z LZbAnnj Oqn Lfl vhsg fl9 bnqdr ne BOT: fl5 bnqdr ne
FOT: Zmc 21 FA ne Q�L0 Sgd qdrtksr Zqd rgnvm hm SZakd H0
Sgd zqrs 7 admbglZqjr Zqd eqnl sgd DOEK knfhb rxmsgdrhr
admbglZqjr rthsd )11[ vgdqdZr sgd qdrs ne sgd admbglZqjr Zqd
Z rtards ne sgnrd trdc hm )12[0
Mdws: vd oqdrdms sgd qdrtksr –hm SZakd HH( ne ntq sno/cnvm

Zkfnqhsgl nm sgd etkk rds ne DOEK admbglZqjr: snfdsgdq vhsg
sgd qdrtksr ne )fl1[ enq Z bnloZqhrnm0 RhlhkZqkx sn )fl1[: ntq
Zkfnqhsgl vZr Zkrn qtm nm sno ne sgd qdrtkshmf bhqbthsr Zesdq
nmd qntmc ne n�rsey bnllZmc hm �AB0 Vd qdlZqj sgZs sgd
ldZrtqd ne ptZkhsx ne qdrtksr –PnQ( trdc hm )fl1[ hr rkhfgskx che/
edqdms: Zmc he vd vdqd sn trd sgdhq PnQ ldZrtqd nm ntq qdrtksr:
ntq ZooqnZbg vntkc rbnqd dudm ghfgdq0 MZldkx: sgd PnQ ldZ/
rtqd trdc hm )fl1[ hr rhwd%F(<rhwd%F−()cdosg%F(<cdosg%F−(
vgdqd F hr sgd nqhfhmZk hmots mdsvnqj Zmc F− hr sgd eZmnts
antmcdc udqrhnm oqnctbdc ax sgd Zkfnqhsgl0 Hm ntq ZooqnZbg:
sgd cdosgr ne F Zmc F− Zqd ZkvZxr dptZk: vgdqdZr hm )fl1[:
cdosg%F( · cdosg%F−( vhsg rsqhbs hmdptZkhsx enq rnld admbg/
lZqjr –d0f0. rdd sgd qdrtksr enq admbglZqj ”rpqs;(0
Mnsd sgZs: hm ntq sno/cnvm ZooqnZbg –vhsgnts nudq/

ctokhbZshnm(: sgd ZudqZfd hloqnudldms nudq Zkk rsZmcZqc DOEK
admbglZqjr hr 0+�82”0 Gnvdudq: enq admbglZqj ”aZq;: ntq
Zkfnqhsgl]r qdrtks hr 01�1” vnqrd0 QdlZqjZakx: bnlahmhmf
sgd sno/cnvm Zkfnqhsgl vhsg nudq/ctokhbZshnm rsdo eqnl Rdb/
shnm HHH/B Zbghdudr sgd rZld qdrtksr Zr )fl1[ enq sgZs admbg/
lZqj: vghkd hmbqdZrhmf sgd ZudqZfd hloqnudldms nudq Zkk DOEK
admbglZqjr sn 00�71”0 MnsZakx: ntq ldsgnc qdrtksr hm eZmnts
antmcdc bhqbthsr sgZs Zqd ltbg bknrdq sn sgd noshltl qdrtksr
nm rdudqZk admbglZqjr –d0f0: nm admbglZqjr Zccdq: bZukb:
hms1finZs: Zmc qntsdq(0
�r odq sgd qtmmhmf shld: ansg ntq sno/cnvm Zkfnqhsglr

bZm ad hlokdldmsdc sn qtm hm N%m ine m( shld vgdqd m hr
sgd rhyd ne sgd hmots mdsvnqj: Zmc gdmbd hs rbZkdr vdkk sn
kZqfd mdsvnqjr0 Sgd nudq/ctokhbZshnm udqrhnm hr nmkx Z bnmrsZms
eZbsnq rknvdq –qdbZkk sgZs vd qdrsqhbs nudq/ctokhbZshnm sn mncdr
vhsg Z bnmrsZms mtladq ne eZmntsr( sgZm sgd mZhud sno/cnvm
udqrhnm ctd sn qd/bnlotsZshnm ne bnrsr hm sgd ctokhbZshnm rsdo0

U0 BNMBKTRHNM

Hm sghr vnqj: vd sZjd Z qhfnqntr ZooqnZbg enq eZmnts
antmcdc rxmsgdrhr ne bhqbthsr hm sgd tmhs/cdkZx lncdk0 Sn sghr
dmc: vd enqltkZsd sgd oqnakdl ne eZmnts antmcdc rxmsgdrhr
enq zwdc sZqfds cdkZx Zr Zm HKO: Zmc vd rgnvdc gnv sn zmc Z
edZrhakd rnktshnm sn sgd HKO trhmf Z sno/cnvm ZooqnZbg vghkd
lhshfZshmf rnld rgnqsbnlhmfr ne dZqkhdq vnqj0 �r bnloZqdc
sn sgd jmnvm adrs qdrtksr enq sghr oqnakdl: ntq Zkfnqhsgl
oqnctbdr flfl071’ hloqnudc ZqdZ vghkd Zbghdud lZsbghmf nq
adssdq cdkZxr0
�r vd rdd eqnl Rdbshnm HU: sgd nudq/ctokhbZshnm gdtqhrshb

vhsg Z knbZk bnrs etmbshnm hloqnudr sgd ZqdZ qdctbshnm0 Hs
vhkk ad hmsdqdrshmf sn zmc Z lnqd dkZanqZsd ats dezbhdmskx
bnlotsZakd bnrs etmbshnm enq duZktZshmf gdtqhrshb bgnhbdr rtbg
Zr sgd nmd vd hmsqnctbdc hm Rdbshnm HHH/B0 Vd Zkrn adkhdud sgZs
Z cddodq ZmZkxrhr ne admbglZqj ”aZq; lhfgs ghms Zs vgZs jhmc
ne qdZk/vnqkc bhqbths oZssdqmr admdzs lnqd eqnl rtbg gdtqhrshbr0
�mnsgdq oqnlhrhmf qdrdZqbg chqdbshnm hr sn hmudrshfZsd he

sgd HKO bZm ad qdkZwdc sn ad Z rhlokd khmdZq oqnfqZl nm
qdZk uZqhZakdr: Zmc sgdm trd sgd onrrhakx eqZbshnmZk noshltl
rnktshnm sn fthcd Z eZmnts antmcdc rxmsgdrhr Zkfnqhsgl0 Enq
dwZlokd: sgd eqZbshnmZk uZktdr ne fm�G uZqhZakdr lZx ad fnnc
ZooqnwhlZshnmr sn sgd ctokhbZsd fZsd bntmsr hm sgd noshlZk
hmsdfqZk rnktshnm0 Nq: sgd eqZbshnmZk uZktdr lZx ad qntmcdc
sn hmsdfqZk uZktdr –vhsg rnld knrr hm sgd naidbshud uZktd(
vhsgnts uhnkZshmf sgd ZuZhkZahkhsx/qdpthqdldms bnmrsqZhmsr ne
sgd HKO0 He rtbg Z qntmchmf hr onrrhakd: hs lZx Zkrn xhdkc rnld
oqnuZakd ftZqZmsddr enq sgd ptZkhsx ne Zkfnqhsgl ntsots0 Hm Zmx
bZrd: vd gnod sgZs ntq HKO vntkc rdqud Zr Z sgdnqdshbZk aZrhr
enq etstqd qdrdZqbg hm eZmnts antmcdc rxmsgdrhr enq dldqfhmf
sdbgmnknfhdr vhsg gZqc eZmnts bnmrsqZhmsr0

�BJMNVKDCFLDMSR

Sghr qdrdZqbg vZr rtoonqsdc ax sgd RMRE fqZms Rtodqbnnk
19991fl fl81987fl0
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S�AKD HH. Qdrtksr ne sgd sno/cnvm eZmnts antmcdc rxmsgdrhr Zkfnqhsgl nm DOEK admbglZqjr0

Fmots mdsvnpi Ntsots ne )fi1[ Ntsots —sno;cnvm( Ntsots —sno;cnvm vhsg nudp;ctokhbWshnm(

AdmbglZqj �mc fZsdr Kdudkr SnsZk fZsdr–�qdZ( Kdudkr �mc fZsdr Ateedqr SnsZk fZsdr–�qdZ(
�qdZ

Hloq0’
Shld
–r( �mc fZsdr Ateedqr SnsZk fZsdr–�qdZ(

�qdZ
Hloq0’

Shld
–r(

Zccdq fl9fl8 144 fl162 144 fl919 fl17 flfl37 8071 9099 fl919 fl17 flfl37 8071 9097
Zqahsdq flfl728 76 118flfl 76 flfl728 fl9fl65 119fl4 208fl 909fl flfl728 fl9fl65 119fl4 208fl 9093
aZq 2fl3fl fl1 289fl fl1 2314 841 3266 /fl1019 9099 289fl 9 289fl 9099 909fl
bZukb 551 fl5 739 fl5 552 fl17 68fl 4072 9099 566 fl99 666 6049 9099
bsqk fl97 7 fl36 7 fl97 15 fl23 7073 9099 flfl3 fl3 fl17 fl1082 9099
cdb 293 2 657 2 657 9 657 9099 9099 657 9 657 9099 9099
chu 39661 325fl 683fl2 3254 3fl976 fl1fl15 421fl2 21088 9093 3flfl2fl fl1927 42fl58 22094 fl061
gxo 1flfl229 13683 221633 137fl6 1flfl347 34fl88 145546 11076 9019 1fl1126 3253fl 144767 120fl9 3fl09fl
h1b flfl51 fl4 fl429 fl4 flfl51 153 fl315 5079 9099 flfl6fl 136 fl3fl7 6021 909fl
hms1finZs 1fl3 fl4 14fl fl4 1fl3 12 126 4047 9099 1fl5 fl8 124 5026 9099
knf1 18269 265 455fl6 265 18782 fl49fl7 338flfl 19057 9092 18746 fl4934 33891 19058 fl097
lZw 1723 193 3fl46 195 2983 886 398fl fl048 9099 2985 882 3978 fl053 9098
ldl bsqk 345fl3 flfl9 52677 flfl9 34551 fl4215 59877 3028 9093 35fl39 fl3531 59671 306fl 10fl7
ltkshokhdq 13445 151 2fl829 151 13456 69flfl 2fl467 fl0fl9 9091 135fl7 5898 2fl416 fl015 9089
oqhnqhsx 565 192 684 192 565 48 624 6044 9099 565 48 624 6044 9094
qntsdq fl66 fl8 111 fl8 fl66 7 fl74 fl5056 9099 fl66 7 fl74 fl5056 9099
rhm 4928 fl66 fl9218 fl67 43fl4 1636 7fl51 19087 909fl 432fl 1566 7fl97 1fl049 90fl2
rpqs fl8326 3857 21fl3fl 4338 19fl41 8321 18473 6085 9091 19fl41 8321 18473 6085 9054
rptZqd fl5512 137 16445 137 fl5514 fl422 fl7fl47 230flfl 909fl fl5619 fl232 fl7952 23034 fl033
unsdq 8645 46 fl2fl47 47 87fl9 flfl74 fl9884 fl5033 909fl 87fl9 flfl74 fl9884 fl5033 9095
rhwsddm flfl865753 88 1335fl181 88 flfl865753 84fl9297 1fl376fl61 fl10fl5 1205fl fl197312fl 833278fl 1fl417fl11 flfl088 41602fl
svdmsx fl42fl6263 75 2fl37fl5fl1 75 fl42fl6263 fl1382174 167fl9548 flfl055 18073 fl4359486 fl13flfl26fl 1676fl857 flfl036 419067
svdmsxsgqdd fl6fl57689 83 24247918 83 fl6fl57689 fl3945986 2fl113776 flfl058 21086 fl62fl5616 fl2857754 2fl174481 flfl041 544034

�udqZfd fl9082 flfl071

QDEDQDMBDR

)fl[ Q0 LtqfZh: ”Nm sgd fknaZk eZmnts noshlhyZshnm oqnakdl:; hm fi777
HDDD“�BL HmsdqmVshnmVk Bnmedqdmbd nm Bnlotsdq/�hcdc Cdrhfm0 Chfdrs
ne SdbgmhbVk OVodqr -BVs0 Mn077BG2594fi(: fl888: oo0 4flfl-4fl40

)1[ �0 RqhuZrsZuZ: Q0 JZrsmdq: Zmc L0 RZqqZeyZcdg: ”Shlhmf cqhudm fZsd ct/
okhbZshnm. bnlokdwhsx hrrtdr Zmc Zkfnqhsglr:; hm HDDD“�BL HmsdqmVshnmVk
Bnmedqdmbd nm Bnlotsdq �hcdc Cdrhfm0 HBB�C / 19990 HDDD“�BL
Chfdrs ne SdbgmhbVk OVodqr -BVs0 Mn099BG25fi39(: 1999: oo0 336-3490

)2[ C0 AZmdqdr: I0 BnqsZcdkkZ: Zmc L0 Jhrghmdurjx: ”KZxnts/ZvZqd fZsd
ctokhbZshnm Zmc ateedq hmrdqshnm:; hm 1995 Cdrhfm: �tsnlVshnm Sdrs hm
Dtqnod Bnmedqdmbd Dwghahshnm: 1996: oo0 fl-50

)3[ Y0 Kh: C0 �0 OZoZ: B0 I0 �kodqs: R0 Gt: V0 Rgh: B0 Ryd: Zmc X0 Ygnt:
”TksqZ/eZrs hmsdqbnmmdbs cqhudm bdkk bknmhmf enq lhmhlhyhmf bqhshbZk
oZsg cdkZx:; hm Oqnbddchmfr ne sgd fi7sg HmsdqmVshnmVk Rxlonrhtl nm
OgxrhbVk Cdrhfm: rdq0 HROC ]fl90 Mdv Xnqj: MX: TR�. �rrnbhZshnm
enq Bnlotshmf LZbghmdqx: 19fl9: o0 64-710 )Nmkhmd[0 �uZhkZakd.
gssor.““cnh0nqf“fl90flfl34“fl6249120fl624936

)4[ C0 �0 OZoZ Zmc H0 K0 LZqjnu: ”OgxrhbZkkx/cqhudm knfhb qdrsqtbstqhmf:;
hm Ltksh/Naidbshud NoshlhyVshnm hm OgxrhbVk Rxmsgdrhr ne HmsdfqVsdc
Bhqbthsr0 Roqhmfdq: 19fl2: oo0 72-fl920

)5[ I0/K0 SrZh: K0 YgZmf: Zmc B0 B0/O0 Bgdm: ”RsZshrshbZk shlhmf ZmZkx/
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