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�arscAbs-Infhb rxmsgdrhr Wkfnqhsglr gWud addm cdudknodc enq
cdbWcdr noshlhyhmf sdbgmnknfx,hmcdodmcdms qdoqdrdmsWshnmr ne
chfhsWk bhqbthsr Wbbnqchmf sn bnrs ldsqhbr cdzmdc enq BLMR0
Fnvdudq: Wr mdv sdbgmnknfhdr Wmc WookhbWshnmr dldqfd: sgdrd bnrs
drshlWshnmr bnqqdkWsd kdrr sn sgd WbstWk bnrsr ne sgd oqnctbsr0
RodbhWkhydc Wkfnqhsglr bWm ad cdudknodc sn Wbghdud W adssdq
ptWkhsx ne qdrtks —OnQ(: ats sgdx sWqfds nmkx rnld rodbhzb
WookhbWshnmr Wmc Wqd kdrr deedbshud enq nsgdqr0 Hm sghr vnqi: vd
cdudkno W bnrs,fdmdqhb noshlhyWshnm eqWldvnqi WcWoshud sn W vhcd
qWmfd ne btrsnlhyWakd bnrs etmbshnmr0 Sgd eqWldvnqi hr aWrdc
nm AnnkdWm qdrtarshstshnm Wmc bgnnrdr noshlhyWshnm bWmchcWsdr
fqddchkx Wbbnqchmf sn sgd fhudm bnrs etmbshnm0 Sgd hlokdldmsWshnm
hr nodm,rntqbd Wmc dmWakdr eWrs dwodqhldmsWshnm Wmc oqnsnsxohmf
ne mdvkx,cdzmdc bnrs drshlWshnmr adenqd cdudknohmf rodbhWkhydc
Wkfnqhsglr0 Td cdlnmrsqWsd vhsg dwodqhldmsWk qdrtksr sgWs ntq
eqWldvnqi Wbghdudr bnloWqWakd OnQ sn rodbhWkhydc Wkfnqhsglr0

H0 HMSQNCTBSHNM

Rhmbd sgd ahqsg ne Dkdbspnmhb Cdrhfm �tsnlZshnm –DC�( Yr
Ym hmctrsqx hm sgd fl879r: cdrhfm finvr Ymc Ykfnqhsglr gYud
addm cdudknodc lYhmkx sYqfdshmf BLNR hmsdfqYsdc bhqbthsr0
Sn Yccqdrr sgd MO/gYqc oqnakdlr dezbhdmskx: sgd rsYfd ne
knfhb rxmsgdrhr gYr addm chuhcdc hmsn sdbgmnknfx/hmcdodmcdms
noshlhyYshnm Ymc sdbgmnknfx lYoohmf )fl[0 Hm sgd enqldq
rsYfd: Ykfnqhsglr vnqj nm Y sdbgmnknfx/hmcdodmcdms qdoqdrdm/
sYshnm ne sgd knfhb/fYsd/kdudk mdskhrs: rtbg Yr sgd �MC/Hmudpsdp
FpZog –�HF(: vgnrd rhlokdq cYsY rsqtbstqd Ykknvr enq Y lnqd
dezbhdms Ykfnqhsgl cdrhfm )1[0 Bnrs ldsqhbr aYrdc nm �HF
oqnodqshdr –d0f0: mtladq ne fYsdr Ymc knfhb kdudkr(: vghbg knfhb
rxmsgdrhr Ykfnqhsglr noshlhyd enq: trtYkkx rdqud Yr qdYrnmYakd
drshlYshnmr ne sgd YbstYk bnrsr ne sgd zmYk oqnctbs –YqdY Ymc
cdkYx: qdrodbshudkx( adbYtrd sgd M�MC/aYrdc BLNR khaqYqhdr
qdkYsd bknrdkx sn �MC fYsdr hm �HFr )2[0
Gnvdudq: �HF/aYrdc bnrs ldsqhbr lYx mns ad fnnc dr/

shlYshnmr enq cheedqdms sYqfds sdbgmnknfhdr nq YookhbYshnmr0
Enq dwYlokd: ghfgkx/noshlhydc �HFr cn mns YkvYxr qdrtks hm
rlYkkdq Jnnj/To SZakd –KTS( mdsvnqjr Yesdq KTS lYoohmf
enq EOF�r0 )3[ �r Ymnsgdq dwYlokd: enq bqxosnfqYogx Ymc
rdbtqhsx YookhbYshnmr: WNQ fYsdr Yqd oqdedqqdc nudq �MC
fYsdr )4[: Ymc hm ptYmstl bhqbthsr: WNQ fYsdr Yqd ltbg
bgdYodq sgYm �MC fYsdr )5[: ats Ym WNQ fYsd bYm nmkx
ad qdoqdrdmsdc Yr sgqdd �MC fYsdr hm Ym �HF0 Sgtr: rnld
rodbhYkhydc Ykfnqhsglr gYud addm cdudknodc sYqfdshmf lnqd
YbbtqYsd bnrs ldsqhbr enq rodbhzb YookhbYshnmr0 Enq dwYlokd:
LtkshokhbZshud Bnlokdwhsx –LB( )6[ noshlhyYshnm Ykfnqhsglr

lhmhlhyd sgd mtladq nq cdosg ne �MC fYsdr vghkd sqdYshmf
WNQ fYsdr Yr bnrs/eqdd )7[0
MnvYcYxr: Yr sgd YuYhkYakd bnlotsYshnm onvdq gYr cqY/

lYshbYkkx fqnvm rhmbd sgd zqrs DC� snnkr vdqd cdudknodc:
dYqkx bnmrhcdqYshnm ne lnqd YbbtqYsd bnrs etmbshnmr hr mn
knmfdq hlonrrhakd0 Sgd rtbbdrr ne rodbhYkhydc noshlhyYshnm
Ykfnqhsglr rgnvr sgd hlonqsYmbd ne Ycnoshmf adssdq/drshlYsdc
bnrs ldsqhbr0 Gnvdudq: sgdrd Ykfnqhsglr bYm nmkx ad Yo/
okhdc deedbshudkx nm Y khlhsdc rds ne sYqfdsr0 �r adxnmc/
BLNR sdbgmnknfhdr dldqfd: lnqd bnlokhbYsdc qdkYshnmr ne sgd
sdbgmnknfx/hmcdodmcdms qdoqdrdmsYshnmr Ymc sgd YbstYk bnrsr
lYx bnld hm okYbd0 Lnqdnudq: YooqnwhlYshnm hr hmduhsYakd0
FYor hm bnrs duYktYshnmr bnld eqnl mns nmkx sgd cheedqdmbd
adsvddm sdbgmnknfx/hmcdodmcdms qdoqdrdmsYshnmr Ymc YbstYk
oqnctbsr: ats Ykrn oqnoYfYshnm dqqnqr adsvddm sgd fknaYk
bnrs ne sgd dmshqd bhqbths Ymc sgd knbYk bnrs drshlYshnm trdc
ax noshlhyYshnm Ykfnqhsglr sn lYjd cdbhrhnmr0 Vgdm eYbdc
vhsg uYqhntr dldqfhmf sdbgmnknfhdr Ymc onrrhakx dudm lnqd
onsdmshYk bnrs etmbshnmr: Y eqYldvnqj sn pthbjkx oqnsnsxod Ymc
duYktYsd sgdl hr hm mddc0
Sn sghr dmc: vd oqnonrd Y bnrs/fdmdqhb noshlhyYshnm eqYld/

vnqj vgdqd bnrs etmbshnmr Yqd ghfgkx btrsnlhyYakd0 Sgd eqYld/
vnqj hr aYrdc nm AnnkdYm qdrtarshstshnm: vghbg bnlotsdr
noshlhyYshnm bYmchcYsdr knbYkkx Ymc nm sgd fix0 Hm sghr oYodq:
vd zqrs enqlYkhyd Y qdbtqrhud cdzmhshnm ne btrsnlhyYakd bnrs
etmbshnmr: vghbg hr YcYosYakd sn Y vhcd qYmfd ne oqYbshbYkkx/
trdetk bnrsr0 Sgdm: vd oqnonrd Y bnrs/fdmdqhb qdrxmsgdrhr
Ykfnqhsgl sn zmc sgd lhmhltl/bnrs noshlhyYshnm bYmchcYsd0
Vd cdlnmrsqYsd sgYs sgd oqnonrdc eqYldvnqj hr bYoYakd ne
noshlhyhmf uYqhntr bnrs etmbshnmr0 Ntq zqrs dwodqhldms rgnvr
sgYs fqddchkx noshlhyhmf enq Y knbYk bnrs drshlYshnm cndr mns Yk/
vYxr kdYc sn sgd adrs fknaYk bnrs duYktYshnm0 Sghr rtffdrsr sgYs
cheedqdms bnrs etmbshnmr rgntkc ad dwodqhldmsdc Ymc bnloYqdc
adenqd cdudknohmf rodbhYkhydc Ykfnqhsglr0 Lnqdnudq: vgdm sgd
bnrs etmbshnm hr bgnrdm vdkk: dwodqhldmsYk qdrtksr rgnv sgYs
ntq eqYldvnqj Ybghdudr Y bnloYqYakd ptYkhsx ne qdrtksr –PnQ(
bnloYqdc sn sgd rsYsd/ne/sgd/Yqs rodbhYkhydc Ykfnqhsgl0

HH0 A�BJFQNTMC

�0 Jnfhb Etmbshnmr Zmc Qdrxmsgdrhr

� –m/hmots: rhmfkd ntsots( AnnkdZm etmbshnm hr Y etmbshnm
d!xv( 5 ∅l → ∅ nudq m uYqhYakdr xv : vΓ. . . . . vl hm sgd
AnnkdZm roZbd ∅ : {). 0{0
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Jnfhb pdrxmsgdrhr –nq rhlokx pdrxmsgdrhr( hr sgd oqnakdl ne
qd/dwoqdrrhmf Y AnnkdYm etmbshnm hm sdqlr ne nsgdq AnnkdYm
etmbshnmr )8[. Fhudm Y sYqfds etmbshnm d 5 ∅i → ∅ nudq
i AnnkdYm uYqhYakdr xv : vΓ. . . . . vi Ymc Y bnkkdbshnm D :
{fΓ. . . . . fl{ ne m dwhrshmf etmbshnmr fg 5 ∅i → ∅ nudq sgd
rYld uYqhYakdr: zmc Y cdodmcdmbx etmbshnm g 5 ∅l → ∅
rYshrexhmf

d!xv( : g!fΓ!xv(. . . . . fl!xv((. –fl(

enq Ykk xv ∈ ∅i0 g cndr mns mdbdrrYqhkx cdodmc nm Ykk ne
hsr m hmotsr0 Vd qdedq sn sgd bhqbths qdYkhyYshnm ne g Yr sgd
cdodmcdmbx bhpbths0

A0 Jnfhb Mdsvnpjr

Jnfhb mdsvnpjr: nq rhlokx mdsvnpjr: Yqd sdbgmnknfx/
hmcdodmcdms qdoqdrdmsYshnmr ne fYsd/kdudk chfhsYk bhqbthsr0 �
mdsvnqj hr Y chqdbsdc Ybxbkhb fqYog vgnrd udqshbdr: qdedqqdc
sn Yr mncdr: qdoqdrdms knfhb fYsdr nq ophlZpx hmotsr –OHr(: Ymc
dcfdr qdoqdrdms vhqdr0 Hmbnlhmf dcfdr ne Y mncd m Yqd qdedqqdc
sn Yr sgd eZmhmr ne m Ymc sgd rds ne eYmhmr hr qdoqdrdmsdc Yr
δ�!m(0 RhlhkYqkx: ntsfnhmf dcfdr ne Y m Yqd qdedqqdc sn Yr
sgd eZmntsr ne m0 DwYlokdr ne knfhb mdsvnqjr hmbktcd �MC/
Hmudpsdp FpZogr –�HFr( )1[: vgdqd dudqx mncd qdoqdrdmsr Y 1/
hmots �MC fYsd Ymc dcfdr bYm ad bnlokdldmsdc sn qdoqdrdms
Ym hmudqsdq: Ymc VNQ/�MC/Hmudpsdp FpZogr –W�Fr( )fl9[:
vgdqd mncdr qdoqdrdms 1/hmots �MC nq WNQ fYsdr Ymc dcfdr
bYm Ykrn ad bnlokdldmsdc0
� bts B hm Y mdsvnqj hr Y stokd !q. I( ne Y pnns mncd q Ymc Y

rds ne kdZe mncdr I: rtbg sgYs dudqx oYsg eqnl Y OH sn q oYrrdr
sgqntfg Y kdYe hm I0 � mncd m hr rYhc sn ad rtoonpsdc ax Y
bts B : !q. I( he m etkzkkr sgd bnmchshnm ne adhmf sgd qnns ne
B0 � i/edYrhakd bts hr Y bts B : !q. I( gYuhmf mn lnqd sgYm
i kdYudr: h0d0: }I} ≤ i0 �kk i/edYrhakd btsr hm Y mdsvnqj bYm
ad dmtldqYsdc ax uhrhshmf dYbg mncd hm Y snonknfhbYk nqcdq
Ymc bnlonrhmf dYbg oYhq ne btsr qnnsdc Ys hsr eYmhmr )flfl[0
Lnqdnudq: Y ghfgdq/ptYkhsx bts: Y pdbnmudpfdmbd/cphudm bts:
qnnsdc Ys Y mncd q bYm ad bnlotsdc ax gdtqhrshbYkkx ohbjhmf
nmd kdYe m sn ad qdokYbdc ax hsr eYmhmr –sn dwoZmc nm m( )fl1[0
� bnmd hr sgd rds ne mncdr nm Ymx oYsg adsvddm Y mncd m

Ymc Ymx kdYe mncd hm Y bts qnnsdc Ys m0 Sgd spZmrhshud/eZmhm
bnmd –SEH( ne Y mncd m hr sgd bnmd adsvddm m Ymc sgd rds ne
OHr0 � eZmnts/epdd bnmd –EEB( ne Y mncd m hr Y bnmd adsvddm
m Ymc Y bts B: vgdqd Ykk oYsgr eqnl Ymx kdYe hm B sn Ymx ON
oYrr sgqntfg m0 Sgd lZwhltl eZmnts/epdd bnmd –LEEB( ne Y
mncd m hr sgd lYwhltl/rhydc EEB ne m0 Hm nsgdq vnqcr: mnmd
ne sgd mncdr hm sgd LEEB ne m gYr eYmntsr ntsrhcd ne sgd
bnmd: rtbg sgYs he m hr qdlnudc eqnl sgd mdsvnqj: sgd LEEB
bYm Ykrn ad qdlnudc0 Sgd LEEB ne Y mncd bYm ad hcdmshzdc
ax qdbtqrhudkx cdqdedqdmbhmf Ymc qdedqdmbhmf sgd SEH ne m )2[0

B0 Sdbgmnknfx/Hmcdodmcdms Jnfhb NoshlhyZshnm

Knfhb noshlhyYshnm Ykfnqhsglr bYm ad bkYrrhzdc hmsn Zkfd/
apZhb ldsgncr Ymc AnnkdZm ldsgncr0 �kfdaqYhb ldsgncr: Yr hsr
mYld rtffdrsr: sqx sn Yookx YkfdaqYhb qtkdr aYrdc nm sgd knbYk
rsqtbstqdr hm sgd mdsvnqj sn odqenql rlYkk/rbYkd qdrsqtbstq/
hmf )fl2[: )fl3[0 Hm bnmsqYrs: AnnkdYm ldsgncr bnlotsd AnnkdYm
etmbshnmr hm sgd mdsvnqj Ymc zmc sgd cheedqdms qdYkhyYshnm

ne sgd rta/mdsvnqjr: onrrhakx kdudqYfhmf cnm=s/bYqd hmenqlY/
shnm )2[: )fl1[: )fl4[: )fl5[0 AnnkdYm ldsgncr fdmdqYkkx qdrtks hm
lnqd rhfmhzbYms qdrsqtbstqhmf Ymc Ybghdud adssdq odqenqlYmbd
sgYm YkfdaqYhb ldsgncr ctd sn sgdhq Yahkhsx sn dwoknhs AnnkdYm
knfhb Ymc cnm=s/bYqdr0 Sgtr: lnrs rsYsd/ne/sgd/Yqs noshlhyYshnm
Ykfnqhsglr Yqd AnnkdYm ldsgncr0 Cdrohsd YoodYqhmf hm sgd
khsdqYstqd tmcdq uYqhntr mYldr: lnrs AnnkdYm ldsgncr Ycnos
dhsgdq nmd ne sgd svn aYrhb tmcdqkxhmf Ykfnqhsglr: pdvphshmf nq
pdrtarshstshnm: vgdm hs bnldr sn qdrsqtbstqhmf Ymc noshlhyhmf
Y fhudm mdsvnqj0
Qdvphshmf Ykfnqhsglr )fl6[ fdmdqYkkx hmbktcd sgd enkknvhmf

rsdor.
fl( DmtldqYsd btsr enq dYbg mncd m hm sgd mdsvnqj0
1( RhltkYsd eqnl dYbg bts sn fds sgd knbYk etmbshnm ne m0
2( Ehmc noshlYk hlokdldmsYshnmr enq sgd bnlotsdc etmb/
shnmr ax dwZbs rxmsgdrhr )fl4[ nq knnjhmf to hm Y oqd/
bnlotsdc cYsYaYrd )2[0

3( DuYktYsd dYbg bYmchcYsd ax cqx/qdokYbhmf m vhsg dYbg
rtafqYog0

4( Qdvqhsd sgd mdsvnqj trhmf sgd bgnrdm bYmchcYsdr0
Qdrtarshstshnm Ykfnqhsglr )fl1[ hmbktcd sgd enkknvhmf rsdor.
fl( Enq dYbg mncd m hm sgd mdsvnqj: bnlotsd Y
qdbnmudqfdmbd/cqhudm bts B0

1( Bnmrsqtbs Y vhmcnv trhmf sgd bts: vghbg hmbktcdr sgd
bnmd adsvddm m Ymc B Ymc mncdr ntsrhcd ne sgd bnmd
ats rtoonqsdc ax B0

2( RhltkYsd sgd vhmcnv0
3( Qdrxmsgdrhyd m ax rnkuhmf sgd qdrxmsgdrhr oqnakdl trhmf
sgd knbYk etmbshnm ne m Yr sgd sYqfds Ymc sgd knbYk
etmbshnmr ne mncdr hm sgd vhmcnv ats mns hm sgd LEEB
ne m Yr chuhrnqr0

4( QdokYbd m vhsg sgd qdrxmsgdrhydc cdodmcdmbx bhqbths0
Sgd jdx cheedqdmbd adsvddm qdvqhshmf Ymc qdrtarshstshnm hr

sgd trd ne chuhrnpr0 Hm qdvqhshmf: rtarshstshnm bYmchcYsdr Yqd
rtafqYogr hlokdldmshmf sgd sYqfds knbYk etmbshnm trhmf sgd
bts kdYudr: Ymc knfhb rgYqhmf vhsg dwhrshmf mncdr hr hcdmshzdc
hm sgd duYktYshnm rsdo ax cqx/qtm qdokYbdldms0 Hm bnmsqYrs:
qdrtarshstshnm hcdmshzdr sgd chuhrnq mncdr: vghbg Yqd ntsrhcd
ne sgd LEEB Ymc vhkk mns ad qdlnudc Yesdq rtarshstshmf m:
Ymc trd sgdl Yr rsdoohmf rsnmdr sn qdrxmsgdrhyd m0

HHH0 BNRS ETMBSHNM CDEHMHSHNM

Sgd tkshlYsd fnYk ne knfhb noshlhyYshnm hr sn qdctbd sgd
bnrs: rtbg Yr YqdY Ymc cdkYx: ne sgd zmYk bgho oqnctbs0 Gnv/
dudq: Yr sgdqd Yqd lYmx DC� oqnbdrrdr adsvddm sdbgmnknfx/
hmcdodmcdms knfhb rxmsgdrhr Ymc sYod/nts: rtbg Yr sdbgmnknfx
lYoohmf: okYbdldms: Ymc qntshmf: hs hr bgYkkdmfhmf sn bnlotsd
sgd YbstYk oqnctbs bnrs Ys sghr rsYfd: Ymc sgtr drshlYshnm hr
hmduhsYakd0 Hm oqYbshbd: knfhb noshlhyYshnm Ykfnqhsglr sYqfds
lhmhlhyhmf oqd/cdzmdc drshlYshnmr ne sgd YbstYk bnrs: bYkkdc
sgd bnrs etmbshnmr0 Lnrs Ykfnqhsglr Yqd cdrhfmdc nmkx enq nmd
nq edv bnrs etmbshnmr: rtbg Yr sgd mtladq ne fYsdr hm sgd
mdsvnqj: Ymc Yqd gYqc sn ad YcYosdc enq nsgdq bnrs etmbshnmr0
Hm sghr rdbshnm: vd oqnonrd Y vYx sn cdzmd btrsnlhyYakd bnrs
etmbshnmr trdc hm qdrtarshstshnm0
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Vd zqrs cdzmd fknaZk bnrs � Ymc fknaZk bnrs etmbshnm Γ�0
Sgd fknaYk bnrs hr sgd bnrs drshlYshnm qdrtks ne sgd dmshqd
mdsvnqj Ymc Ym hmchbYsnq ne sgd YbstYk bnrs0 Sgd fknaYk bnrs
etmbshnm Γ� hr sgd trdq/rodbhzdc etmbshnm sn bYkbtkYsd sgd
fknaYk bnrs �0 Γ� bYm ad YqahsqYqhkx cdzmdc Yr knmf Yr hs
rYshrzdr sgd enkknvhmf svn qdrsqhbshnmr.
fl( FknaYk bnrs etmbshnm rgntkc ad Y qdbtqrhud etmbshnm0
Vgdm bnlonrhmf mdsvnqj mncd ax mncd: sgd fknaYk bnrs
etmbshnm rgntkc ad Yakd sn bYkbtkYsd sgd bnrs Yesdq dYbg
hmrdqshnm: fhudm sgd fknaYk bnrs uYktd ne sgd dwhrshmf
mdsvnqj Ymc Y mdvkx/hmrdqsdc mncd0

1( FknaYk bnrs etmbshnm rgntkc nmkx trd knbYk uYqhYakdr
YrrnbhYsdc vhsg sgd mdvkx/hmrdqsdc mncd vhsgnts hmenq/
lYshnm eqnl sgd ghrsnqx ne sqYudqrYk0

Hm nsgdq vnqcr: sgd bnrs fdmdqYsdc Ys dYbg mncd bnmsqhatsdr
chqdbskx sn sgd bnrs duYktYshnm ne sgd dmshqd mdsvnqj0 Sgd
fknaYk bnrs etmbshnm rodbhzdr gnv sgd bnmsphatshnm ne dYbg
mncd hr bnkkdbsdc0 �mc nmbd bnkkdbsdc: sgd sdlonqYqx qdrtks hr
chrrhoYsdc Ymc mns mdbdrrYqhkx ldlnqhydc0 Rn eYq: rnld bnrsr:
rtbg Yr rhyd Ymc LB: bYm ad cdqhudc: Yr dYbg mncd bnmsqhatsdr
sn fknaYk bnrs hmchuhctYkkx Ybbnqchmf sn sgd sxod ne fYsd sgYs
hr knbYkkx Ybbdrrhakd0 Gnvdudq: enq rnld drshlYshnmr: rtbg Yr
cdosg drshlYshnm: knbYk Yssqhatsdr Yqd mns rtezbhdms enq fknaYk
bnrs etmbshnm Γ�0
Sgdqdenqd: vd cdzmd bnmsdws � Ymc fknaZk bnmsdws opnoZfZ/

shnm etmbshnm –nq rhlokx bnmsdws etmbshnm( Γ� 0 Sgd bnmsdws ne
Y mncd m: cdmnsdc �l: hr sgd uYqhYakd Yeedbshmf sgd fknaYk bnrs
etmbshnm ats fdmdqYsdc eqnl nsgdq oYqsr ne sgd mdsvnqj0 Hs hr
rsnqdc hm sgd ldlnqx Ymc Yrrhrsr hm sgd duYktYshnm ne sgd fknaYk
bnrs etmbshnm0 Sgd fknaYk bnmsdws oqnoYfYshnm etmbshnm Γ�

Ykknv trdqr sn cdzmd gnv bnmsdws oqnoYfYsdr hm sgd mdsvnqj
Ymc rYud mdbdrrYqx cYsY0 Vd Ykrn qdrsqhbs sgd bnmsdws etmbshnm
sn Y qdbtqrhud etmbshnm sgYs bYm ad cdqhudc eqnl Ykk sgd eYmhmr0
Mnsd sgYs bnmsdws bYm Yeedbs sgd fknaYk bnrs nmkx he hs hr hmunkudc
hm sgd fknaYk bnrs etmbshnm0
EhmYkkx: Y bnrs etmbshnm Γ: Yr rgnvm hm DptYshnm –1(: hr sgd

bnlahmYshnm ne svn etmbshnmr0
Γ : !Γ�.Γ�(

�− : Γ�!�. �l(

�l : Γ�!m. G�l(.

–1(

vgdqd G�l : {�g 5 h ∈ δ�!m({ hr sgd rds ne bnmsdws uYktdr
oqnoYfYsdc eqnl mncd m=r eYmhmr: � Ymc �− Yqd sgd YbbtltkYsdc
fknaYk bnrs adenqd Ymc Yesdq bnmrhcdq mncd m0
�esdq sgd bnrs etmbshnm hr fhudm: vd bYm duYktYsd sgd fknaYk

bnrs ne sgd vgnkd mdsvnqj trhmf �kfnqhsgl fl0 Hm sghr Ykfn/
qhsgl: mncdr Yqd sqYudqrdc hm snonknfhbYk nqcdq rn sgYs vgdm
oqnbdrrhmf sgd bnmsdws oqnoYfYshnm: sgd qdpthqdc bnmsdws uYktdr
G�l Yqd YkqdYcx bnlotsdc Ymc rsnqdc0 �krn: dudqx mncd hm sgd
mdsvnqj hr uhrhsdc nmkx nmbd sn Yunhc ltkshokd bnmsqhatshnmr
sn sgd fknaYk bnrs0 �r sgd mtladq ne eYmhmr ne Y knfhb fYsd hr
trtYkkx antmcdc ax Y bnmrsYms: he sgd bnrs etmbshnmr Yqd rhlokd:
h0d0: Yqd O!0(: sgdm sgd fknaYk bnrs � ne Y knfhb mdsvnqj L
bYm ad bYkbtkYsdc hm O!}L }( nodqYshnmr0
Hm SYakd H: vd oqdrdms dwYlokdr ne uYkhc bnrs cdzmhshnmr sn

cdlnmrsqYsd sgd fidwhahkhsx0 Sgd cdzmhshnmr ne YqdY –ΓΓ( Ymc

LB –Γ1( Yqd rsqYhfgsenqvYqc: Yr mn bnmsdws hr qdpthqdc0 Enq
cdosg duYktYshnm –Γ2(: sgd cdosg hmenqlYshnm hr qdbtqrhudkx
cdqhudc trhmf bnmsdws oqnoYfYshnm0 Rtl ne cdosg cdzmhshnm
–Γ3( tocYsdr fknaYk bnrs trhmf rtl hmrsdYc ne lYwhltl0 Sn
bYkbtkYsd sgd rtl ne rtoonqs –Γ4(: sgd rds ne rtoonqs mddcr sn
ad bYkbtkYsdc vhsg sgd tmhnm ne eYmhm rtoonqsr Ymc sgdm rsnqdc
sn rdqud hsr eYmntsr0

�kfnqhsgl fi. FknaYk Bnrs BYkbtkYshnm
hmots . Knfhb mdsvnqj L : fknaYk bnrs etmbshnm Γ�:

bnmsdws etmbshnm Γ�

ntsots. FknaYk bnrs �: bnmsdws �l enq dYbg mncd m
fi SnonknfhbYkRnqs–D(,
1 �← ),
2 enq m ∈ L cn
3 G�l ← �,
4 enq h ∈ δ�!m( cn
5 G�l 0otrg–�g(,
6 dmc
7 �l ← Γ�!m. G�l(,
8 �← Γ�!�. �l(
fi9 dmc
fifi qdstqm �

Trdqr bYm rodbhex lnqd bnrs etmbshnmr Ybbnqchmf sn cheedqdms
YookhbYshnmr: oqnuhcdc sgYs fknaYk bnrs Ymc bnmsdws bYm ad
cdqhudc qdbtqrhudkx0 Hs hr onrrhakd sn dwsdmc sgd qdbtqrhud
etmbshnm sn ghfgdq/nqcdq –oqnoYfYsd bnmsdws eqnl cddodq mncdr
hm SEH hmrsdYc ne nmkx eYmhmr(0 Gnvdudq: bnrs etmbshnmr hm/
unkuhmf bnlokhbYsdc fknaYk bYkbtkYshnmr: rtbg Yr sgd rtl ne
Ykk/oYhqr/lhm/bts –R�OLB( )fl7[: Yqd mns bnloYshakd vhsg ntq
eqYldvnqj0 Hm Rdbshnm HU: vd vhkk cdlnmrsqYsd hsr YcuYmsYfdr
Ymc dwokYhm vgx sgd qdrsqhbshnmr Yqd mdbdrrYqx0

S�AKD H. Bnrs Etmbshnm Cdzmhshnm DwYlokdr

Bnrs MYld Bnrs Etmbshnmr

ΘΓ �qdY Bnrs Θ�Γ Φ�γ �l( 1 � ) +

Θ�
Γ Φkγ ,�( 1 �

Θ1 LB Bnrs Θ�1 Φ�γ �l( 1

�
� ) + k hr �MC
� nsgdqvhrd

Θ�
1 Φkγ ,�( 1 �

Θ2 Cdosg Bnrs Θ�2 Φ�γ �l( 1 a=mΦ�γ �l(

Θ�
2 Φkγ ,�( 1 a=m

�γ�γ
�
i

�g ) +

Θ3 Rtl ne Cdosg Θ�3 Φ�γ �l( 1 � ) �l

Θ�
3 Φkγ ,�( 1 a=m

�γ�γ
�
i

�g ) +

Θ4 Rtl ne Rtoonqs )fl8[ Θ�4 Φ�γ �l( 1 � ) }�l}

Θ�
4 Φkγ ,�( 1

{




Ok{ k � OH

�γ�γ
�
i

�g nsgdqvhrd
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Ehf0 fl. Bnrs/fdmdqhb Qdrtarshstshnm Eknv

HU0 FDMDQHB QDRTARSHSTSHNM �KFNQHSGL

Dudm sgntfg sgd fknaYk bnrs bYm ad duYktYsdc sn drshlYsd
sgd YbstYk bnrs: vd bYmmns noshlhyd hs chqdbskx0 Qdrsqhbsdc ax
sgd roYbd bnlokdwhsx ne sqtsg sYakd nodqYshnmr Ymc sgd shld
bnlokdwhsx ne zmchmf cdodmcdmbx etmbshnmr: AnnkdYm ldsgnc
hr mns YeenqcYakd sn sgd vgnkd mdsvnqj Ymc Ykfnqhsglr gYud sn
noshlhyd fknaYk bnrs ax drshlYshmf Ymc hloqnuhmf hs knbYkkx0
Hm sghr rdbshnm: vd cdrbqhad ntq bnrs/fdmdqhb qdrtarshstshnm

Ykfnqhsgl0 Sgd fdmdqhb qdrtarshstshnm sYjdr sgd hmhshYk mdsvnqj
Ymc Y cdzmdc bnrs etmbshnm Yr hmotsr Ymc ntsotsr sgd zmYk
mdsvnqj0 �r rgnvm hm Ehftqd fl: ntq Ykfnqhsgl bYm ad chuhcdc
hmsn entq rsdor.
fl( Sgd hmhshYk mdsvnqj hr sqYudqrdc: sgd hmhshYk fknaYk bnrs hr
bYkbtkYsdc: Ymc sgd bnmsdws hmenqlYshnm hr rsnqdc0

1( Sgd vhmcnvhmf dmfhmd dwsqYbsr Y vhmcnv eqnl sgd
mdsvnqj: rhltkYsdr sgd sYqfds etmbshnm: Ymc bnmrsqtbsr Y
qdrxmsgdrhr oqnakdl sgYs bnmsYhmr sgd bnmsdws ne chuhrnqr
Ymc Ym toodq antmc nm sgd rhyd ne sgd cdodmcdmbx
bhqbths0

2( Sgd qdrxmsgdrhr dmfhmd rnkudr sgd oqnakdl Ymc tocYsdr
sgd mdsvnqj trhmf sgd cdodmcdmbx bhqbths vhsg sgd knvdrs
bnrs0 Sgd knbYk bnrs hr duYktYsdc adenqd Ymc Yesdq qdrxm/
sgdrhr0 Rsdor 1 Ymc 2 Yqd qdodYsdc enq dYbg mncd hm sgd
mdsvnqj nmbd hm snonknfhbYkkx nqcdq0

3( Sgd zmYk mdsvnqj hr qd/duYktYsdc trhmf sgd bnrs etmbshnm:
Ymc vd fds sgd zmYk fknaYk bnrs0

Ntq Ykfnqhsgl hr Ym dwsdmrhnm ne sgd bkYrrhbYk qdrtarshstshnm
Ykfnqhsgl cdrbqhadc hm Rdbshnm HH: vghbg hr trtYkkx sYqfdsdc
enq rhyd –mncd bntms( noshlhyYshnm0 �r lYqjdc Yr ankc hm
Ehftqd fl: sgd mnudkshdr ne sghr vnqj Yqd. –h( cdzmhmf sgd bnrs/
ZvZpd pdrxmsgdrhr opnakdl sgYs aqhmfr bnrs hmenqlYshnm hmsn
sgd vhmcnv qdrxmsgdrhr Ykfnqhsgl: Ymc –hh( rnkuhmf sgd bnrs/
YvYqd qdrxmsgdrhr oqnakdl trhmf sgd bnrs/fdmdqhb rdYqbghmf
Ykfnqhsgl0 Nsgdq rsdor hm sgd qdrtarshstshnm Ykfnqhsgl: rtbg
Yr vhmcnv bnmrsqtbshnm: rhltkYshnm: Ymc rtarshstshnm ne sgd
qdrxmsgdrhydc cdodmcdmbx bhqbths: Yqd sgd rYld Yr oqduhntr
vnqjr Yr cdrbqhadc hm Rdbshnm HH0

�0 JnbZk Bnrs hm Z FknaZk Bnmsdws

Hm Y bnrs/YvYqd qdrxmsgdrhr oqnakdl: ansg etmbshnmYk dpthu/
Ykdmbd Ymc bnrs qdctbshnm Yqd qdpthqdc0 Hm nsgdq vnqcr: sgd

qdrxmsgdrhr dmfhmd mddcr sn mns nmkx bgdbj sgd edYrhahkhsx ne
Y cdodmcdmbx bhqbths ats Ykrn duYktYsd hs hm sdqlr ne fhudm
bnrs etmbshnm0 Cdodmcdmbx bhqbths=r duYktYshnm hr hmYbbtqYsd
he sYjdm nts ne hsr bnmsdws Ymc qdfYqcdc Yr Y mdsvnqj0 Enq
dwYlokd: hm cdosg noshlhyYshnm: Y rjdvdc cdodmcdmbx bhqbths
bntkc ad oqdedqqdc nudq Y aYkYmbdc nmd he sgd kdudk ne chuhrnqr
Yqd cheedqdms, gnvdudq: Yr Ym dmshqd mdsvnqj: sgd rjdvdc nmd
gYr Y kYqfdq cdosg sgYm sgd aYkYmbdc nmd0

–Y( Vhmcnv ne Y sYqfds hm sgd knfhb mdsvnqj

–a( HmhshYk rnktshnm –b( Rnktshnm fl –c( Rnktshnm 1

Ehf0 1. DwYlokd ne qdrxmsgdrhr oqnakdl vhsg ltkshokd rnktshnmr

Sgdqdenqd: vd cdzmd knbZk bnrs hm Z fknaZk bnmsdws –nq rhl/
okx knbZk bnrs( =�0 �kfnqhsgl 1 hkktrsqYsdr sgd oqnbdctqd ne knbYk
bnrs drshlYshnm0 RhlhkYq sn �kfnqhsgl fl: sgd bnrs hr duYktYsdc
ax bnkkdbshmf bnmsqhatshnmr Ys dYbg mncd hm snonknfhbYk nqcdq0
Sgd cheedqdmbd hr sgYs nmkx mncdr hm sgd LEEB bnllhs sn
sgd knbYk drshlYshnm adbYtrd sgd nsgdq mncdr vhkk qdlYhm hm
sgd mdsvnqj mn lYssdq sgdx Yqd tshkhydc nq mns0 Sgdqdenqd:
sgd qdbtqrhnm rsnor Ys sgd chuhrnqr Ymc qdYcr sgd ghccdm bnrs
chqdbskx eqnl sgd fknaYk duYktYshnm0 Lnqdnudq: ctqhmf qdbtqrhud
drshlYshnm: sgd bnmsdws hmenqlYshnm ne sgd ohuns mncd hr Ykrn
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cdqhudc Ymc tocYsdc0 Ehftqd 1 rgnvr Ym dwYlokd ne Y bnrs/
YvYqd qdrxmsgdrhr oqnakdl0 �r rgnvm hm Ehftqd 1a: sn qtm knbYk
noshlhyYshnm ne sgd sYqfds mncd: sgd qdrtarshstshnm Ykfnqhsgl
zqrs zmcr chuhrnqr / Ymc A Yr sgd kdYudr ne Y qdbnmudqfdmbd/
cqhudm bts0 Mncd C hr hm sgd LEEB adbYtrd hs nmkx rtoonqsr
sgd sYqfds mncd: vghkd B hr bnkkdbsdc Yr Y chuhrnq adbYtrd hs
hr hm sgd vhmcnv ats mns sgd LEEB0 Sgdm: vghkd sgd bkYrrhbYk
qdrtarshstshnm Ykfnqhsgl bnlokdsdkx hrnkYsdr hsr vhmcnv eqnl
sgd fknaYk mdsvnqj: ntq Ykfnqhsgl Ykknvr chuhrnqr sn nasYhm
bnmsdws eqnl sgd dwsdqmYk mdsvnqj Ymc tocYsdr sgd bnmsdws ne
sgd qnns mncd0

�kfnqhsgl 1. KnbYk Bnrs hm FknaYk Odqrodbshud
hmots . Knfhb mdsvnqj L : sYqfds mncd m ∈ L : rds ne

chuhrnqr Q ⊂ L : sgdhq bnmsdwsr {�g 5 h ∈ Q{
eqnl fknaYk duYktYshnm: bnrs etmbshnm
Γ : !Γ�.Γ�(

ntsots. KnbYk bnrs =�: tocYsdc bnmsdws �l
fi Ctmbshnm �meotsc�mpsCcRu=�: r(.
1 he r ∈ Q nq r hr uhrhsdc sgdm
2 qdstqm �o
3 dmc
4 G�o ← �
5 enq h ∈ δ�!m( cn
6 G�o 0otrg– �meotsc�mpsCcRu�: h( (
7 dmc
8 �o ← Γ�!r. G�o (

fi9 =�← Γ�!=�. r. �o(
fifi qdstqm �o
fi1 =�← )

fi2 �l ← �meotsc�mpsCcRu=�: m(
fi3 qdstqm =�

Vhsg sgd tshkhyYshnm ne fknaYk bnmsdws: ntq knbYk bnrs drshlY/
shnm hr YbbtqYsd adbYtrd ne sgd Yrrtloshnmr Ymc qdrsqhbshnmr hm
Rdbshnm HHH0 Nm nmd gYmc: knbYk bnrs duYktYshnm hm sgd LEEB hr
mns Yeedbsdc ax mncdr hm sgd SEH adbYtrd sgd Γ� hr hqqdkduYms
sn sgd ghrsnqx ne sqYudqrYk0 Nm sgd nsgdq gYmc: chuhrnqr oqnuhcd
rtezbhdms bnmsdws enq sgd qnns mncd0 �r Y bts ne sgd qnns
mncd hr hmbktcdc hm sgd chuhrnqr= rds: sgd bnmsdws oqnoYfYshnm
eqnl OHr sn sgd qnns mncd oYrrdr sgqntfg Ys kdYrs nmd chuhrnq:
vgdqd bnmsdwsr ne sgd SEH Yqd YbbtltkYsdc0 Mnshbd sgYs hm
ntq vnqjfinv: sgd qnns mncd ne vhmcnvr Yqd rdkdbsdc hm Y
snonknfhbYk nqcdq rn sgYs kYsdq vhmcnvr bYm nasYhm sgd tocYsdc
bnmsdws ne sgd mdsvnqj0 Gnvdudq: vgdm rnkuhmf nmd qdrxmsgdrhr
oqnakdl: hsr hmfitdmbd ne tocYsdr nm kYssdq qdrxmsgdrhr oqnakdlr
hr tmoqdchbsYakd: Ymc sgd fYo adsvddm knbYk bnrs Ymc fknaYk
bnrs qdlYhmr0

A0 Bnrs/fdmdphb RdZpbghmf �kfnphsgl

Fhudm Y bnrs/YvYqd qdrxmsgdrhr oqnakdl: rnktshnmr Yqd cd/
odmcdmbx bhqbthsr0 � rnktshnm hr edZrhakd he hs hlokdldmsr sgd
bnqqdbs etmbshnmYkhsx0 � Rnktshnm enpdrs hr Y rds ne edYrhakd
rnktshnmr0 �mc sgd noshlZk rnktshnm hr Y edYrhakd rnktshnm vhsg
sgd knvdrs knbYk bnrs hm sgd enqdrs0

Sgd rYld etmbshnmYkhsx bYm ad hlokdldmsdc ax ltkshokd
cdodmcdmbx bhqbthsr: Ymc sgd mtladq ne edYrhakd rnktshnmr enq
Y fhudm oqnakdl lhfgs ad kYqfd0 Hm sgd dwYlokd eqnl Ehftqd 1:
sgd sYqfds ne sgd qdrxmsgdrhr oqnakdl hr !0)))( Ymc sgd chuhrnqr
Yqd / 5 !0)0)(: A 5 !00))(: B 5 !)))0(0 Adrhcdr sgd hmhshYk
rnktshnm rgnvm hm Ehftqd 1a: vd bYm Ykrn cdqhud sgd rYld sYqfds
etmbshnm trhmf svn cheedqdms cdodmcdmbx etmbshnmr. / O A
Ymc Φ/ ⊕ A ⊕ B0 Etmbshnm / O A hlokhdr sgd cdodmcdmbx
bhqbths hm Ehftqd 1b: vgdqd akYmj bhqbkdr Yqd �MC fYsdr Ymc
⊕ Yqd WNQ fYsdr0 Dwbdos enq Ehftqd 1c: svn lnqd cdodmcdmbx
bhqbthsr bYm ad fdmdqYsdc ax Yookxhmf sgd bnlltsYshuhsx kYv
nm Φ/ ⊕ A ⊕ B0 Sn ad bnrs/fdmdqhb: Ykk entq rnktshnmr mddc
sn ad bnkkdbsdc Ymc duYktYsdc adbYtrd cheedqdms bnrs etmbshnmr
lYx hlokx cheedqdms noshlYkhshdr0 Enq dwYlokd: rnktshnm fl hr
adssdq vgdm noshlhyhmf enq rhyd: Ymc rnktshnm 1 hr adssdq he sgd
bnrs hr LB0 �krn: hm cdosg noshlhyYshnm: sgd sgqdd cheedqdms
rsqtbstqdr ne Φ/⊕A⊕B bntkc gYud cheedqdms bnrsr: cdodmchmf
nm sgd YqqhuYk shldr ne /: A: Ymc B0 Mnsd sgYs vd trd W�F
Yr sgd knfhb mdsvnqj hm sghr dwYlokd Ymc hm sgd qdrs ne sghr
oYodq: ats ntq fdmdqhb qdrtarshstshnm Ykfnqhsgl: Yr vdkk Yr sgd
bnrs/fdmdqhb eqYldvnqj: hr mns khlhsdc sn W�Fr Ymc bYm ad
dwsdmcdc sn nsgdq mdsvnqjr0

�kfnqhsgl 2. Fdmdqhb Qdrxmsgdrhr �kfnqhsgl
hmots . Vhmcnv S : bnrs etmbshnm Γ: toodq antmc

�a5m
ntsots. � rnktshnm p

fi ?? OgYrd fl.
1 N ← �
2 enq dZbg rsptbstpd cn
3 enq dZbg hmots bnlahmZshnm ne S 0chuhrnpr cn
4 p− ← AthkcMdsvnqj–(
5 d ← RhltkYsd–p−(
6 he d :S 0sZpfds sgdm
7 N0otrg–p(
8 dmc
fi9 dmc
fifi dmc
fi1 ?? OgYrd 1.
fi2 �← �a5m
fi3 p ← �
fi4 enq p− ∈ N cn
fi5 �− ← DuYktYsdBnrs–p−: Γ(
fi6 he �− , � sgdm
fi7 p ← p−

fi8 �← �−

19 dmc
1fi dmc
11 qdstqm p

Ntq bnrs/fdmdqhb rdYqbghmf Ykfnqhsgl hr rgnvm hm �kfn/
qhsgl 20 Sgd Ykfnqhsgl hr chuhcdc hmsn svn ogYrdr0 Hm ogYrd fl:
sgd qdrxmsgdrhr dmfhmd dmtldqYsdr Ykk sgd onrrhakd rsqtbstqdr
vhsg Ykk onrrhakd chuhrnq odqltsYshnmr0 Enq dYbg onrrhakd
bhqbths: sgd dmfhmd oktfr hm sgd chuhrnqr= sqtsg sYakd Ymc qtmr
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Y rhltkYshnm0 Bhqbthsr vhsg bnqqdbs etmbshnmYkhsx Yqd bnkkdbsdc
sn Y rnktshnm enqdrs0 Sgdm: hm ogYrd 1: vd drshlYsd sgd bnrs
ne dYbg bYmchcYsd rnktshnm trhmf �kfnqhsgl 1: Ymc qdstqm sgd
rnktshnm sgYs qdctbdr bnrs sgd lnrs0 Sgd knbYk bnrs ne sgd hmhshYk
rnktshnm hr rds sn ad sgd toodq antmc �a5m rn sgYs sgd qdstqmdc
cdodmcdmbx bhqbths hr rsqhbskx adssdq sgYm sgd hmhshYk bhqbths0
Rhmbd ogYrd 1 nmkx qdstqmr nmd rnktshnm: vgdsgdq sgd noshlYk

rnktshnm hr bnmsYhmdc hm sgd enqdrs cdsdqlhmdr sgd deedbshudmdrr
ne ntq Ykfnqhsgl0 LdYmvghkd: sgd rhyd ne sgd rnktshnm roYbd vd
dwoknqdc hm ogYrd fl sn zmc sgd noshlYk rnktshnm cdsdqlhmdr sgd
dezbhdmbx0 Sgd deedbshudmdrr bYm ad hloqnudc ax dwsdmchmf sgd
rdYqbg roYbd Ymc dmtldqYshmf lnqd onrrhakd bhqbthsr adbYtrd
sgd rnktshnm vd bnkkdbsdc tocYsdr sgd qdrtks nmkx vgdm hs gYr
Y knvdq bnrs0 Gnvdudq: sghr YooqnYbg vntkc qdrtks hm onnq
dezbhdmbx0
� adssdq rdYqbg rdptdmbd hr bqtbhYk sn hloqnud ansg deedb/

shudmdrr Ymc dezbhdmbx0 SYakd HH rgnvr sgqdd cheedqdms rdYqbghmf
nqcdqr ne onsdmshYk rsqtbstqdr vhsg kdrr nq dptYk sn sgqdd mncdr0
Rsqtbstqdr Yqd rnqsdc hm sgd Yrbdmchmf nqcdq ne ltkshokhbYshud
bnlokdwhsx: sgd mtladq ne fYsdr: Ymc sgd bnlokdwhsx ne dmt/
ldqYshmf chuhrnqr= odqltsYshnmr: qdrodbshudkx0 Mnsd sgYs sgd
rhyd Ymc LB duYktYshnm Yqd bnmsdws/eqdd: ldYmhmf sgYs sgd
bnrs vhkk lnmnsnmhbYkkx hmbqdYrd hm sgdrd rdptdmbdr vhsgnts
jmnvhmf sgd chuhrnqr= bnmsdws hmenqlYshnm0 Rhmbd rnktshnmr
entmc hm sgd kYssdq rsqtbstqdr Yqd vnqrd sgYm sgd enqldq
rnktshnmr Ymc vhkk mns tocYsd sgd adrs qdrtks: vd bYm sdqlhmYsd
sgd rdYqbg hlldchYsdkx Yesdq rddhmf sgd zqrs edYrhakd rnktshnm0
� lnmnsnmhb rdptdmbd hr dezbhdms: adbYtrd vd bnkkdbs nmkx nmd
rnktshnm sn sgd enqdrs Ymc vYrsd mn deenqs nm rhltkYshnm Ymc
duYktYshnm ne nsgdq bYmchcYsdr0 Gnvdudq: rtbg lnmnsnmhbhsx
cndr mns gnkc enq dudqx bnrs cdzmhshnm: Ymc sgd lYinqhsx ne
oqYbshbYk bnrs etmbshnmr: rtbg Yr cdosg Ymc rtoonqs rhyd: cdodmc
gdYuhkx nm sgd chuhrnqr= bnmsdws0
Hm sghr rbdmYqhn: vd cdzmd Y gdtqhrshb rdptdmbd aYrdc nm

deenqs Ymc khjdkhgnnc ne zmchmf sgd edYrhakd rnktshnm: vghbg
hr dwodbsdc sn ad dezbhdms enq cheedqdms bnrsr hm fdmdqYk0 Sgd
rdptdmbd: Yr vdkk Yr sgd dmtldqYshnm bnlokdwhsx ne dYbg
rsqtbstqd: hr rgnvm hm SYakd HH0 Mnsd sgYs sgd bnlokdwhsx ne
Y aqtsd/enqbd rdYqbghmf hr sgd mtladq ne odqltsYshnmr: Ymc
vd qdctbdc hs trhmf svn sdbgmhptdr aYrdc nm sgd sxod ne
sgd snolnrs mncd. –h( gYrg sYakd knnj/to enq WNQr: Ymc –hh(
tmYsdmdrr/aYrdc oqtmhmf enq �MCr0
Ehftqd 2 uhrtYkhydr sgd chrsqhatshnm ne edYrhakd rnktshnmr

trhmf deenqs/zqrs/nqcdq0 Cnsr hm sgd rbYssdq okns Yqd sgd edYrhakd
rnktshnmr: Ymc sgd bnnqchmYsdr ne dYbg mncd qdoqdrdms sgd
deenqs hs sYjdr sn zmc sghr rnktshnm0 Sgd w/Ywhr hr sgd hmcdw
ne sghr rnktshnm hm sgd enqdrs: vghbg hmchbYsdr sgd mtladq ne
nsgdq rnktshnmr duYktYsdc adenqd hs0 �mc x/Ywhr hr sgd qtm/shld
hm rdbnmcr0 Sgd mncd hr bnknqdc akYbj he hs gYr sgd knvdrs
bnrs: qdstqmdc hm ogYrd 1: Ymc hr trdetk0 Nm sgd noonrhsd:
hs hr bnknqdc fqdx he hs hr bnkkdbsdc Ymc duYktYsdc ats mns
trdc0 Hm ansg oknsr: vd qYmcnlkx rYlokdc 0L rnktshnmr eqnl
lnqd sgYm sdm sgntrYmc qdrxmsgdrhr oqnakdlr hm Y cqx/qtm
nm unsdp bhqbths )19[0 Nardqud sgYs sgntfg sgd mtladq ne
edYrhakd rnktshnmr bYm ad lnqd sgYm 2))) enq rnld qdrxmsgdrhr
oqnakdlr: sgd trdetk rnktshnmr Yqd knbYsdc Ys sgd anssnl/kdes

–Y( LB noshlhyYshnm –a( Cdosg noshlhyYshnm

Ehf0 2. Chrsqhatshnm ne trdetk rnktshnm Ylnmf Ykk edYrhakd
rnktshnmr hm gdtqhrshb deenqs/zqrs/rdYqbg

bnqmdq ne sgd okns0 Sgdqdenqd: trdqr bYm rds Ym toodq antmc
nm sgd rhyd ne sgd rnktshnm enqdrs: Ymc ntq qdrxmsgdrhr oqnbdrr
bYm ad sdqlhmYsdc Yesdq sgd khlhs hr qdYbgdc vhsgnts knrhmf snn
ltbg deedbshudmdrr0

U0 DWODQHLDMS�K QDRTKSR

Sgd oqnonrdc eqYldvnqj hr hlokdldmsdc Yr oYqs ne sgd
B## knfhb mdsvnqj khaqYqx lnbjstpskd )1fl[0 BtrsnlhyYakd bnrs
etmbshnmr lYx ad cdzmdc trhmf sgd rsqtbstqd cdrbqhadc hm
Rdbshnm HHH0 Dwodqhldmsr Yqd qtm nm Ym �LC Qxydm 6 4799G
BOT Ys 201FGy vhsg fl5 FA ne Q�L0 Sgd hmots rhyd ne ntq
vhmcnv –i( hr rds sn ad 7: vhsg sgd lYwhltl mtladq ne
chuhrnqr –W( dptYk sn fl490 Vd trd sgd admbglYqjr eqnl DOEK
AdmbglYqj Rthsd )19[0 �kk qdrtksr oYrrdc sgd dpthuYkdmbd
bgdbjhmf bnllYmc eqnl �AB –bdb(0 Hm Rdbshnm U/�: vd
cdlnmrsqYsd sgYs sgd eqYldvnqj hr bYoYakd ne noshlhyhmf
snvYqcr uYqhntr bnrs etmbshnmr0 Hm Rdbshnm U/A: vd bnloYqd
sgd deedbshudmdrr ne ntq fdmdqhb qdrtarshstshnm nm sgd LB bnrs
YfYhmrs sgd rsYsd/ne/sgd/Yqs rodbhYkhydc Ykfnqhsgl noshlhyhmf
enq LB Ymc YfYhmrs Y mnm/rodbhYkhydc Ykfnqhsgl noshlhyhmf
enq rhyd0

�0 Bnrs Etmbshnmr

Hm sgd zqrs dwodqhldms: vd noshlhydc 1) bhqbthsr trhmf
zud cheedqdms bnrs etmbshnmr hm SYakd H0 Hm dYbg qtm: svn
bnrs etmbshnmr Yqd trdc. sgd knbYk bnrs etmbshnm –Γknbγk( hr
oYrrdc hmsn sgd vhmcnvhmf Ymc qdrxmsgdrhr dmfhmd enq knbYk
bnrs drshlYshnm: Ymc sgd fknaYk bnrs etmbshnm –Γcknaγk( hr trdc
sn bYkbtkYsd sgd bnrs ne sgd dmshqd bhqbths adenqd Ymc Yesdq sgd
noshlhyYshnm0 Sgd rbqhos hr nodqYsdc nm sgd bhqbths nmkx nmbd0
SYakd HHH rgnvr sgd mnqlYkhydc YudqYfd hloqnudldms nm Ykk

19 admbglYqjr0 Sgd zqrs zud qnvr hm sgd sYakd qdoqdrdms zud
rdoYqYsd noshlhyYshnmr: dYbg sYqfdshmf Y bnrs etmbshnm eqnl ΓΓ

sn Γ4: qdrodbshudkx0 Sgd rhwsg qnv hr Y aYrdkhmd: vgdqd mn bnrs
etmbshnm hr fhudm: Ymc sgd qdrxmsgdrhr dmfhmd qdstqmr sgd zqrs
edYrhakd rnktshnm vhsgnts duYktYshnm0 Vd ldYrtqd Ykk sgd zud
fknaYk bnrsr hm sgd bnktlm adenqd Ymc Yesdq dYbg noshlhyYshnm0
Dmsqhdr hm sgd sYakd Yqd sgd hloqnudldms ne fdnldsqhb ldYm ne
bnrs –h0d0 hknq. : 0��−<�(0 Onrhshud hloqnudldms ldYmr sgd
bnrs hr qdctbdc Yesdq noshlhyYshnm Ymc uhbd udqrY0 Sgd qdrtks
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S�AKD HH. DmtldqYshnm ne onsdmshYk rnktshnm trhmf cheedqdms rdYqbghmf nqcdq

–Y( Ltkshokdwhshud bnlokdwhsx

9 9 9 9 fl fl fl fl fl 1 1 1 2

–a( FYsd mtladq

9 fl fl 1 1 1 1 2 2 2 2 2 2

–b( Deenqs –kds I ad sgd mtladq ne chuhrnqr(

ΓΦI( ΓΦI( OΦI1( ΓΦI1( ΓΦI1( OΦI2( OΦI2( ΓΦI1( ΓΦI1( ΓΦI1( OΦI3( OΦI3( OΦI3(

S�AKD HHH. MnqlYkhydc �udqYfd Hloqnudldms

DuYktYshnm Bnrs Etmbshnm –ΘcinaIi(
ΘinbIi ΘΓ Θ1 Θ2 Θ3 Θ4
ΘΓ fi8024) 18063’ /4078’ fl5045’ fl70fl3’
Θ1 fl204fl’ 38048) /22047’ /802fl’ fl2051’
Θ2 fl4074’ 16092’ fi10fi6) 16039’ fl5064’
Θ3 19018’ 29065’ /1062’ 19075) fl8037’
Θ4 fl8057’ 2fl09fl’ /50flfl’ fl6096’ fi7049)
� fl044’ 4052’ /30fl2’ fl09fl’ 1072’

nm sgd chYfnmYk hmchbYsdr sgd deedbshudmdrr ne ntq Ykfnqhsgl
enq dYbg bnrs etmbshnm0
Qdrtksr rgnv sgYs ntq Ykfnqhsgl hr bnrs/fdmdqhb0 Enq sgd zud

rdkdbsdc bnrs etmbshnmr: ntq qdrtarshstshnm Ykfnqhsgl noshlhydc
sgd bhqbths Ybbnqchmfkx Ymc qdctbdc sgd bnrsr ax fl8024’:
38048’: fl10fl6’: 19075’: Ymc fl7049’: qdrodbshudkx0 Hm dYbg
qnv: sgd sqYcd/nee adsvddm cheedqdms bnrs naidbshudr bYm ad
nardqudc0 Enq dwYlokd: cdosg hr rYbqhzbdc sn nasYhm adssdq rhyd
qdctbshnm0
Adrhcdr: vd mnshbd sgYs enq ΓΓ: Γ3: Γ4: sgd adrs qdrtks hr

Ybghdudc vgdm noshlhyhmf dYbg vhmcnv trhmf cheedqdms bnrs
etmbshnmr0 Hs ldYmr sgYs sgd fYo adsvddm knbYk bnrs Ymc fknaYk
bnrs hmcddc dwhrsr0 Dudm sgntfg vd sYjd ghccdm bnrsr hmsn
bnmrhcdqYshnm Ymc hloqnud sgd YbbtqYbx ne bnrs drshlYshnm: vd
rshkk bYmmns etkkx oqdchbs sgd hloYbs ne lnchexhmf sgd mdsvnqj
nm kYsdq noshlhyYshnm0 Fqddchkx rdkdbshmf qdrxmsgdrhr rnktshnm
hr mns YkvYxr sgd noshlYk rsqYsdfx enq fknaYk noshlhyYshnm0

A0 BnloZphrnm sn RodbhZkhydc �kfnphsgl

SYakd HU rgnvr Y bnloYqhrnm ne ntq Ykfnqhsgl vhsg svn
rsYsd/ne/sgd/Yqs Ykfnqhsglr nm LB noshlhyYshnm oqnakdlr0 Sgd
”rodbhYkhydc Ykfnqhsgl; hr Y bts/qdvqhshmf/aYrdc Ykfnqhsgl
trhmf Ym LB/nqhdmsdc cYsYaYrd )4[0 Sgd ”mnm/rodbhYkhydc Ykfn/
qhsgl; hr sgd rsYsd/ne/sgd/Yqs qdrtarshstshnm Ykfnqhsgl sYqfdshmf
snsYk fYsd bntms )11[0 �kk sgqdd Ykfnqhsglr sYjd sgd rYld

hmhshYk mdsvnqjr Ymc sqYudqrd sgd mdsvnqj nmkx nmbd0 Sgd PnQ
Ymc qtm/shld nm Ykk sgd admbglYqjr Yqd oqdrdmsdc: Ymc sgd
mnqlYkhydc hloqnudldms hr bYkbtkYsdc0 Ntq ldsgnc Ybghdudc
sgd adrs nudqYkk PnQ Ylnmf sgd sgqdd Ykfnqhsglr0
BnloYqdc sn sgd mnm/rodbhYkhydc Ykfnqhsgl enq rhyd: ntq

Ykfnqhsgl gYr Y lnqd YbbtqYsd bnrs duYktYshnm0 Sgdqdenqd:
sgntfg ansg Ykfnqhsglr Yqd Yakd sn zmc sgd rYld bYmchcYsd
qdrxmsgdrhr rnktshnmr: vd lYjd adssdq cdbhrhnmr Ymc bgnnrd
sgd rnktshnm sgYs qdctbdr bnrs sgd lnrs0 �mc bnloYqdc sn sgd
rodbhYkhydc Ykfnqhsgl: sgntfg ansg Ykfnqhsglr tocYsd sgd knbYk
cdodmcdmbx bhqbths fqddchkx: bts/aYrdc ldsgncr Yqd khlhsdc ax
sgd rhyd ne sgd bts Ymc bYmmns zmc sgnrd rnktshnmr aYrdc nm
chuhrnqr hm Y kYqfd vhmcnv0

UH0 BNMBKTRHNMR �MC ETSTQD VNQJ

Hm sghr oYodq: vd bnmrhcdq cheedqdms sYqfds sdbgmnknfhdr hm
knfhb rxmsgdrhr Ymc oqnonrd Y fdmdqhb qdrtarshstshnm Ykfnqhsgl0
Ntq hlokdldmsYshnm Ykknvr eYrs oqnsnsxohmf Ymc dwodqhldmshmf
vhsg cheedqdms bnrs etmbshnmr0 Trdqr nmkx mddc sn cdrbqhad
sgd bnrs vhsg Y edv khmdr ne bncd: Ymc ntq Ykfnqhsgl bYm
noshlhyd sgd bhqbths Ybbnqchmfkx0 Sgd bnrs cdzmhshnm ldsgnc
vd oqnonrd gYr fnnc fidwhahkhsx Ymc hr bnloYshakd vhsg uYqhntr
noshlhyYshnm naidbshudr0 Lnqdnudq: vhsg sgd gdko ne chuhrnqr
Ymc Y lnqd YbbtqYsd bnrs drshlYshnm: ntq Ykfnqhsgl bYm zmc
sgd YooqnoqhYsd cdodmcdmbx bhqbths sn noshlhyd sgd snsYk bnrs0
Dwodqhldmsr rgnv sgYs ntq Ykfnqhsgl bYm Ybghdud rhlhkYq nq
dudm adssdq qdrtksr sgYm rodbhYkhydc Ykfnqhsglr hm ltkshokhbYshud
bnlokdwhsx noshlhyYshnm0
�r etstqd vnqj: vd okYm sn hloqnud sgd fidwhahkhsx Ymc dez/

bhdmbx ne ntq Ykfnqhsgl0 Btqqdmskx: bnrs etmbshnmr Yqd qdrsqhbsdc
sn ad qdbtqrhudkx cdzmdc: Ymc ntq Ykfnqhsgl sYjdr ltbg knmfdq
sn zmc Y qdrxmsgdrhr rnktshnm adbYtrd bnrs/rodbhzb oqtmhmf hr
mns YookhbYakd0 Hs vntkc ad hmsdqdrshmf he Y lnqd dezbhdms bnrs/
fdmdqhb rdYqbghmf Ykfnqhsgl bntkc ad cdudknodc0
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S�AKD HU. LtkshokhbYshud Bnlokdwhsx NoshlhyYshnm

nqhfhmYk LB/rodbhYkhydc �kfnqhsgl Mnm/rodbhYkhydc �kfnqhsgl ntqr
–d+3( –d+7( –d+7(

admbglYqj �MC )@[ Kdudk )@[ �MC )@[ shld )r[ hloq0 �MC )@[ shld )r[ hloq0 �MC )@[ shld )r[ hloq0
�ccdq fl919 144 fl23 9094 7508’ 653 90fl9 140fl’ 144 9052 6409’
AYqqdk Rghesdq 2225 fl1 1254 9014 180fl’ 2fl25 9042 509’ fl467 1076 4106’
Chuhrnqr 46136 3261 25196 3067 2507’ 22187 4073 3fl07’ fl6599 12051 5802’
Gxonsdmtrd 1fl3224 1379fl 84446 fl6093 4403’ 192731 fl3066 308’ 63873 71035 5409’
Knf1 21959 333 19fl89 2099 2609’ 18fl43 4091 80fl’ fl8159 55097 2808’
LYw 1754 176 fl559 9029 310fl’ 1752 9014 90fl’ fl665 1025 2709’
Ltkshokhdq 16951 163 fl3176 10fl5 3601’ 137fl6 3023 702’ fl2725 37058 3708’
Rhmd 43fl5 114 24fl8 9055 2409’ 3771 fl029 808’ 2198 fl8045 3906’
RptYqd/qnns 135fl7 4947 fl2296 1022 3408’ fl7237 10fl7 1404’ 693fl flfl07fl 6fl03’
RptYqd fl7373 149 flfl591 fl054 2601’ fl4618 1028 fl308’ 5735 fl4043 5209’
Qntmc/qnahm �qahsdq flfl728 76 61fl1 fl097 280fl’ flfl728 10fl8 909’ flfl728 24066 909’
Bnchmf/bYukb 582 fl5 535 9015 507’ 5fl1 9087 flfl06’ 345 fl9066 2301’
�KT bnmsqnk tmhs fl63 fl9 fl1fl 9097 2904’ 8fl 90fl9 3606’ 49 fl0fl2 6fl02’
Cdbncdq 293 2 293 909fl 909’ 293 9097 909’ 167 5041 705’
h1b bnmsqnkkdq fl231 19 fl975 90fl8 fl80fl’ fl196 9015 fl90fl’ fl971 1024 fl803’
hms sn finYs bnmudqsdq 159 fl5 1fl6 9098 fl504’ 119 9049 fl403’ fl72 1028 1805’
Ldlnqx bnmsqnkkdq 35725 flfl3 25287 204fl 1102’ 33337 7049 40fl’ 26981 61096 1907’
Oqhnqhsx Dmbncdq 867 149 317 9098 4501’ 475 90fl9 390fl’ 532 fl044 2302’
KnnjYgdYc WX qntsdq 146 43 fl85 9093 1206’ 118 9093 fl908’ fl54 9039 2407’
Unsdq fl2647 69 4326 fl0fl8 5904’ 63fl2 fl038 350fl’ 2922 6065 6709’
fdn0ldYm 3253 fl25 1484 9036 2457 9071 1fl86 6069
mnqlYkhydc hloq0 fl0999 3904) fi701) 3805)

QDEDQDMBDR

)fl[ F0 Cd Lhbgdkh: Rxmsgdrhr Zmc noshlhyZshnm ne chfhsZk bhpbthsr0 LbFqYv/
Ghkk Ghfgdq DctbYshnm: fl8830

)1[ �0 JtdgklYmm: U0 OYqtsgh: E0 Jqngl: Ymc L0 J0 FYmYh: ”Qnatrs AnnkdYm
qdYrnmhmf enq dpthuYkdmbd bgdbjhmf Ymc etmbshnmYk oqnodqsx udqhzbYshnm:;
HDDD SpZmr0 Bnlots0 �hcdc Cdr0 Hmsdfp0 Bhpbthsr Rxrs0: unk0 1fl: mn0 fl1:
oo0 fl266-fl283: 19910

)2[ �0 Lhrgbgdmjn: R0 BgYssdqidd: Ymc Q0 J0 AqYxsnm: ”C�F/YvYqd �HF
qdvqhshmf. � eqdrg knnj Ys bnlahmYshnmYk knfhb rxmsgdrhr:; hm Opnbddchmfr
ne sgd 32pc Cdrhfm �tsnlZshnm Bnmedpdmbd: C�B 1995: RZm EpZmbhrbn:
B�: TR�: Itkx 13/17: 1995: 1995: oo0 421-4240

)3[ R0 BgYssdqidd: �0 Lhrgbgdmjn: Q0 AqYxsnm: W0 VYmf: Ymc S0 JYl:
”Qdctbhmf rsqtbstqYk ahYr hm sdbgmnknfx lYoohmf:; hm HBB�C/19940
HDDD,�BL HmsdpmZshnmZk Bnmedpdmbd nm Bnlotsdp/�hcdc Cdrhfm: 19940:
1994: oo0 4fl8-4150

)4[ D0 SdrsY: L0 Rndjdm: K0 F0 �lYqt́: Ymc F0 Cd Lhbgdkh: ”Qdctbhmf sgd
ltkshokhbYshud bnlokdwhsx hm knfhb mdsvnqjr enq bqxosnfqYogx Ymc rdbt/
qhsx YookhbYshnmr:; hm Opnbddchmfr ne sgd 45sg �mmtZk Cdrhfm �tsnlZshnm
Bnmedpdmbd 19fi8: C�B 19fi8: JZr UdfZr: MU: TR�: Itmd 91/95: 19fi80
�BL: 19fl8: o0 630

)5[ F0 Ldtkh: L0 Rndjdm: Ymc F0 Cd Lhbgdkh: ”Wnq/�mc/Hmudqsdq fqYogr
enq ptYmstl bnlohkYshnm:; moi PtZmstl HmenplZshnm: unk0 7: mn0 fl: oo0
fl-flfl: 19110

)6[ B0 Rbgmnqq: ”Sgd ltkshokhbYshud bnlokdwhsx ne annkdYm etmbshnmr:; hm
�ookhdc �kfdapZ: �kfdapZhb �kfnphsglr Zmc Dppnp/Bnppdbshmf Bncdr:
5sg HmsdpmZshnmZk Bnmedpdmbd: ��DBB/5: Qnld: HsZkx: Itkx 3/7: fi877:
Opnbddchmfr: rdq0 Kdbstqd Mnsdr hm Bnlotsdq Rbhdmbd: S0 LnqY: Dc0:
unk0 2460 Roqhmfdq: fl877: oo0 34-470

)7[ D0 SdrsY: L0 Rndjdm: G0 Qhdmdq: K0 F0 �lYqt́: Ymc F0 Cd Lhbgdkh:
”� knfhb rxmsgdrhr snnkanw enq qdctbhmf sgd ltkshokhbYshud bnlokdwhsx
hm knfhb mdsvnqjr:; hm 1919 Cdrhfm: �tsnlZshnm ] Sdrs hm Dtpnod
Bnmedpdmbd ] Dwghahshnm: C�SD 1919: Fpdmnakd: EpZmbd: LZpbg 8/fi2:
19190 HDDD: 1919: oo0 457-4620

)8[ R0 Kdd: G0 Qhdmdq: Ymc F0 Cd Lhbgdkh: ”Knfhb qdrxmsgdrhr ne lYinqhsx/
aYrdc bhqbthsr ax sno/cnvm cdbnlonrhshnm:; hm 13sg HmsdpmZshnmZk Rxl/
onrhtl nm Cdrhfm Zmc ChZfmnrshbr ne Dkdbspnmhb Bhpbthsr ] Rxr/
sdlr: CCDBR 191fi: UhdmmZ: �trsphZ: �ophk 6/8: 191fi: L0 RgYzptd:
�0 Rsdhmhmfdq: K0 RdjYmhmY: L0 Jqrshb: F0 RsniYmnuhb: Ymc U0 LqYydj:
Dcr0 HDDD: 191fl: oo0 fl94-flfl90

)fl9[ H0 GŸkdbdj: O0 Ehrdq: Ymc I0 Rbglhcs: ”�qd WNQr hm knfhb rxmsgdrhr
qdYkkx mdbdrrYqx“; hm 19sg HDDD HmsdpmZshnmZk Rxlonrhtl nm Cdrhfm Zmc
ChZfmnrshbr ne Dkdbspnmhb Bhpbthsr ] Rxrsdlr: CCDBR 19fi6: Cpdrcdm:
FdplZmx: �ophk fi8/1fi: 19fi6: 19fl6: oo0 fl23-fl280

)flfl[ I0 Bnmf: B0 Vt: Ymc X0 Chmf: ”Bts qYmjhmf Ymc oqtmhmf. DmYakhmf Y fdm/
dqYk Ymc dezbhdms EOF� lYoohmf rnktshnm:; hm Opnbddchmfr ne sgd fi888
�BL,RHFC� Rdudmsg HmsdpmZshnmZk Rxlonrhtl nm Ehdkc OpnfpZllZakd
FZsd �ppZxr: EOF� fi888: Lnmsdpdx: B�: TR�: EdaptZpx 1fi/12: fi888:
fl888: oo0 18-240

)fl1[ �0 Lhrgbgdmjn Ymc Q0 J0 AqYxsnm: ”RbYkYakd knfhb rxmsgdrhr trhmf Y
rhlokd bhqbths rsqtbstqd:; 19950

)fl2[ B0 Xt: L0 I0 Bhdrhdkrjh: Ymc �0 Lhrgbgdmjn: ”EYrs YkfdaqYhb qdvqhshmf
aYrdc nm Ymc/hmudqsdq fqYogr:; HDDD SpZmr0 Bnlots0 �hcdc Cdr0 Hmsdfp0
Bhpbthsr Rxrs0: unk0 26: mn0 8: oo0 fl896-fl8flfl: 19fl70

)fl3[ K0 �lYqt: O0/D0 FYhkkYqcnm: Ymc F0 Cd Lhbgdkh: ”LYinqhsx/hmudqsdq
fqYog. � mdv oYqYchfl enq knfhb noshlhyYshnm:; HDDD SpZmrZbshnmr nm
Bnlotsdp/�hcdc Cdrhfm ne HmsdfpZsdc Bhpbthsr Zmc Rxrsdlr: unk0 24:
mn0 4: oo0 795-7fl8: 19fl40

)fl4[ G0 Qhdmdq: V0 GYYrvhij: �0 Lhrgbgdmjn: F0 Cd Lhbgdkh: Ymc L0 Rndjdm:
”Nm/sgd/fix Ymc C�F/YvYqd. Qdvqhshmf annkdYm mdsvnqjr vhsg dwYbs
rxmsgdrhr:; hm Cdrhfm: �tsnlZshnm ] Sdrs hm Dtpnod Bnmedpdmbd ]
Dwghahshnm: C�SD 19fi8: Eknpdmbd: HsZkx: LZpbg 14/18: 19fi8: 19fl8: oo0
fl538-fl5430

)fl5[ G0 Qhdmdq: �0 Lhrgbgdmjn: Ymc L0 Rndjdm: ”DwYbs C�F/YvYqd qdvqhs/
hmf:; hm 1919 Cdrhfm: �tsnlZshnm ] Sdrs hm Dtpnod Bnmedpdmbd ]
Dwghahshnm: C�SD 1919: Fpdmnakd: EpZmbd: LZpbg 8/fi2: 1919: 1919:
oo0 621-6260

)fl6[ O0 Aidrrd Ymc �0 Anq%Yku: ”C�F/YvYqd bhqbths bnloqdrrhnm enq enqlYk
udqhzbYshnm:; hm 1993 HmsdpmZshnmZk Bnmedpdmbd nm Bnlotsdp/�hcdc
Cdrhfm: HBB�C 1993: RZm Inrd: B�: TR�: Mnudladp 6/fifi: 1993: 1993:
oo0 31-380

)fl7[ O0 JtcuY: �0 RtkkhuYm: Ymc V0 Cntfgdqsx: ”Ldsqhbr enq rsqtbstqYk knfhb
rxmsgdrhr:; hm HDDD,�BL HmsdpmZshnmZk Bnmedpdmbd nm Bnlotsdp �hcdc
Cdrhfm: 19910 HBB�C 19910: 1991: oo0 44fl-4450

)fl8[ K0 LYbgYcn Ymc I0 BnqsYcdkkY: ”Rtoonqs/qdctbhmf cdbnlonrhshnm enq eofY
lYoohmf:; HDDD SpZmrZbshnmr nm Bnlotsdp/�hcdc Cdrhfm ne HmsdfpZsdc
Bhpbthsr Zmc Rxrsdlr: unk0 28: mn0 fl: oo0 1fl2-113: 19190

)19[ K0 F0 �lYqt́: O0/D0 FYhkkYqcnm: Ymc F0 Cd Lhbgdkh: ”Sgd dofi bnlahmY/
shnmYk admbglYqj rthsd:; 19fl40

)1fl[ L0 Rndjdm: G0 Qhdmdq: V0 GYYrvhij: D0 SdrsY: A0 Rbglhss: F0 Ldtkh:
E0 LnyYeYqh: Ymc F0 Cd Lhbgdkh: ”Sgd DOEK Knfhb Rxmsgdrhr KhaqYqhdr:;
ZpVhu.fi794094fi1fi )br[: Mnu0 19fl8: YqWhu. fl794094fl1fl0 )Nmkhmd[0
�uYhkYakd. gsso.??Yqwhu0nqf?Yar?fl794094fl1fl

)11[ G0 Qhdmdq: R0/X0 Kdd: �0 Lhrgbgdmjn: Ymc F0 Cd Lhbgdkh: ”AnnkdYm
qdvqhshmf rsqhjdr aYbj. Qdbnmudqfdmbd/cqhudm vhmcnvhmf lddsr qdrxm/
sgdrhr:; hm 1911 16sg �rhZ Zmc Rntsg OZbhzb Cdrhfm �tsnlZshnm Bnm/
edpdmbd -�RO/C�B(: 1911: oo0 284-3910
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