
RZed Bnmsqnk enq Rnes/Qhfhc Qnansr vhsg Rdke/BnmsZbs
trhmf Bnmsqnk AZqqhdq Etmbshnmr

YZbg I0 OZssdqrnm � : Vdh WhZn � : Dlhkx Rnknftqdm � : Zmc CZmhdkZ Qtr �

� arsoDbs-HmbnqonqTshmf ansg fidwhakd Tmc qhfhc bnlonmdmsr
hm qnans cdrhfmr needqr T tmhptd rnktshnm sn sgd khlhsTshnmr
ne sqTchshnmTk qhfhc qnanshbr ax dmTakhmf ansg bnlokhTmbd Tmc
rsqdmfsgfl Pghr oTodq dwoknqdr sgd bgTkkdmfdr Tmc rnktshnmr enq
bnmsqnkkhmf rnes,qhfhc gxaqhc qnansr. oTqshbtkTqkx Tccqdrrhmf sgd
hrrtd ne rdke,bnmsTbsfl BnmudmshnmTk bnmsqnk ldsgncr oqhnqhshyd
oqdbhrd rsTsd sqTbihmf. hmTcudqsdmskx hmbqdTrhmf sgd rxrsdl)r
nudqTkk rsheemdrr. vghbg hr mns TkvTxr cdrhqTakd hm hmsdqTbshnmr
vhsg sgd dmuhqnmldms nq vhsghm sgd qnans hsrdkefl Pn Tccqdrr
sghr. vd hmudrshfTsd sgd TookhbTshnm ne Bnmsqnk � Tqqhdq Ctmbshnmr
—B� Cr( Tmc Fhfg Iqcdq B� Cr sn lTmTfd rdke,bnmsTbs rbdmTqhnr
hm rdqhTkkx bnmmdbsdc rnes,qhfhc gxaqhc qnansrfl Pgqntfg Tm TmTk,
xrhr aTrdc nm Ohdbdvhrd BnmrsTms BtquTstqd —OBB( ihmdlTshbr.
vd drsTakhrg B� Cr vhsghm T bkTrrhbTk bnmsqnk eqTldvnqi enq rdke,
bnmsTbs cxmTlhbrfl Itq ldsgncnknfx hr qhfnqntrkx duTktTsdc hm
ansg rhltkTshnm dmuhqnmldmsr Tmc ogxrhbTk gTqcvTqd rxrsdlrfl
Pgd zmchmfr cdlnmrsqTsd sgTs ntq oqnonrdc bnmsqnk rsqTsdfx
deedbshudkx qdftkTsdr rdke,bnmsTbs hm rnes,qhfhc gxaqhc qnanshb
rxrsdlr. lTqihmf T rhfmhzbTms TcuTmbdldms hm sgd zdkc ne
qnanshbrfl

H0 HMSQNCTBSHNM

� r sgd rnes qnanshbr zdkc bnmshmtdr hsr fqnvsg snvZqcr
lZstqhsx: sgdqd hr Z mZrbdms sqdmc snvZqcr rnes/qhfhc gxaqhc
qnans enqlr sn Zkknv ansg bnlokhZmbd enq rZed nodqZshnm hm
tmbdqsZhm dmuhqnmldmsr Zmc qhfhchsx sn Zkknv knZc adZqhmf
bZoZahkhsx )fl[-)3[0 Hmcddc: sgd lZinqhsx ne kZqfdq khed enqlr
—lZllZkr: qdoshkdr: ahqcr: ZloghahZmr: Zmc dudm zrg( gZud
rnld ZqshbtkZsdc qhfhc ancx rsqtbstqd sgZs Zkknvr rdke/rtoonqs
tmcdq fqZuhsx0 Rtbg qnansr lZx dwoZmc sgd qZmfd ne onsdmshZk
adgZuhnqr ne qnansr: ats sgdx Zkrn lZx hmrsZmshZsd hm mdv
oqnakdlr0 Hm sghr vnqj: vd vhkk knnj Zs Z bkZrr ne rnes/qhfhc
qnansr sgZs eqdptdmskx tmcdqfn qhfhc rdke bnmsZbs Zmc vd vhkk
rddj sn bnmsqnk sgdrd rxrsdlr sn fqZbdetkkx cdZk vhsg rdke
bnmsZbs0
Vghkd sgd zdkc ne rnes qnanshb bnmsqnk gZr dwodqhdmbdc

qZohc fqnvsg nudq sgd oZrs cdbZcd )4[: bqhshbZk nodm ptdrshnmr
qdlZhm0 Sgtr eZq: lnrs vnqjr gZud enbtrdc nm oqdbhrd
rsZsd )5[ nq dmc/deedbsnq sqZbjhmf )6[: xds sgdrd sZrjr lZx
tkshlZsdkx ad hmbhcdmsZk sn sgd fnZkr ne rnes qnansr0 Sghr hr
adbZtrd: Zr chrbtrrdc hm )7[: sgdqd hr Z sqZcd/nee adsvddm
eddcaZbj Zmc rsheemdrr: vhsg lnqd eddcaZbj hmbqdZrhmf sgd
deedbshud rsheemdrr ne sgd rxrsdl: dkhlhmZshmf sgd admdzsr ne
rnes lZsdqhZkr0 EddcenqvZqc bnmsqnk cndr mns rteedq sgd rZld
hrrtdr: ats qdpthqdr oqdbhrd lncdkr sgZs Zqd etmcZldmsZkkx
chezbtks enq rnes qnansr0 Sgtr: vghkd aZkZmbdc eddcenqvZqc
oktr eddcaZbj bnmsqnkkdqr khjd sgd OC@ bnmsqnkkdq gZud addm
rgnvm sn rsZahkhyd rsZsd sqZidbsnqhdr enq rnes qnansr )4[: sghr
bnldr Zs Z bnrs ne rsheedmhmf sgd qnans+r onsdmshZk hmsdqZbshnmr
vhsg sgd dmuhqnmldms —nq vhsg hsrdke hm rdke/bnmsZbs( )8[0 Sghr
lnshuZsdr dwoknqZshnm ne ZksdqmZshud ldsgncr ne bdqshexhmf
odqenqlZmbd enq rnes qnansr: nmdr sgZs cn mns mdbdrrhsZsd
Zrxlosnshb bnmudqfdmbd sn Z sqZidbsnqx0 Hmrohqdc ax sgd sgd

� Bnlotsdq Rbhdmbd Zmc � qshzbhZk Hmsdkkhfdmbd KZanqZsnqx: LHS0
yoZss]lhs0dct: vdhwx]lhs0dct: qtr]brZhk0lhs0dct

Zanud chrbtrrhnm: vd dwoknqd enqlZk ftZqZmsddr hm nodqZshnm
vhsg sgd trd ne Bnmsqnk AZqqhdq Etmbshnmr —BAEr( sn fnudqm
sgdhq adgZuhnq0
AZqqhdq Etmbshnmr —AEr( Zqd KxZotmnu/khjd etmbshnmr )fl9[:

)flfl[ Zmc gZud sgdhq nqhfhmr hm sgd noshlhyZshnm khsdqZstqd
)fl1[: hm vghbg bZrd sgdx Zqd Zccdc hm naidbshud etmbshnmr0
Sgdhq oqhlZqx trd hr sn dmenqbd bnmrsqZhmsr vghkd cnhmf
noshlhyZshnm0 Bnmsqnk AZqqhdq Etmbshnmr —BAEr( qdoqdrdms Zm
dwsdmrhnm ne AEr sZhknqdc enq bnmsqnk rxrsdlr0 Sgdx sqZmrenql
Z bnmrsqZhms cdzmdc hm sdqlr ne rxrsdl rsZsdr hmsn Z bnmrsqZhms
nm sgd bnmsqnk hmotsr0 BAEr needq Z rsZsd/eddcaZbj bnm/
sqnkkdq sgZs hr qhfnqntrkx oqnudm sn ad rZed vghkd qdlZhmhmf
bnlotsZshnmZkkx dezbhdms )fl2[0 RodbhzbZkkx: BAEr Zqd vdkk/
rthsdc enq bnmrsqZhmsr bgZqZbsdqhydc ax Z qdkZshud cdfqdd ne
nmd bnmbdqmhmf sgd rxrsdl cxmZlhbr )fl2[: )fl3[0 Sgd Ghfg
Nqcdq BAE —GNBAE( )fl4[ hr cdrhfmdc sn deedbshudkx gZmckd
bnmrsqZhmsr vhsg ZqahsqZqhkx ghfg qdkZshud cdfqddr: lZjhmf hs Z
udqrZshkd dwsdmrhnm ne sgd bnmudmshnmZk BAE eqZldvnqj0
Enq rnes/qhfhc qnansr sgZs dwodqhdmbd rdke/bnmsZbs: BAEr

oqnuhcd Z mZstqZk ldbgZmhrl sn cdrhfm bnmsqnkkdqr sgZs bZm
fqZbdetkkx qdftkZsd adgZuhnq mdZq bnmsZbs onhmsr —sgdx gZud
oqduhntrkx addm trdc enq rnldsghmf rhlhkZq vhsg gtlZmnhcr
)fl5[(0 Sgdx Zkrn mZstqZkkx dmbZortkZsd nsgdq bnmrsqZhmsr bnl/
lnm hm bnmshmttl qnansr: rtbg Zr khlhsr sn dwsdmrhnm0 Lnqd
fdmdqZkkx enq rnes Zmc hmsdqZbshud qnansr: BAEr oqnuhcd Z
ldbgZmhrl ne rZedsx Zmc odqenqlZmbd udqhzbZshnm sgZs bZm
ad trdc sn ftZqZmsdd oqnodqshdr vhsgnts qdkxhmf nm Zrxlo/
snshbZkkx rsZakd bnmsqnk ne sgd rsZsd ne sgd qnans0 Hm sghr vnqj:
vd Zcnos sgd bnllnmkx/trdc Ohdbdvhrd BnmrsZms BtquZstqd
—OBB( lncdk enq ntq rxrsdl0 Sn ntq jmnvkdcfd: sghr hr sgd
zqrs vnqj Zookxhmf BAEr sn bnmshmttl qnans lncdkr0

HH0 OQDKHLHM� QHDR � MC RXRSDL ENQLTK� SHNM

� 0 Fhfg Npcdp BAEr

Vd aqhdfix hmsqnctbd sgd aZbjfqntmc ne ghfg nqcdq BAEr
)fl4[ hm sghr rdbshnm: Zmc vd rsZqs vhsg rnld cdzmhshnmr
enq BAEr“GNBAEr0 Mnsd sgZs sghr rdbshnm bnmsZhmr enqlZk
cdzmhshnmr Zmc Z sgdnqdl eqnl oqduhntr vnqjr )fl2[-)fl4[:
)fl6[: vghbg vd qdoqnctbd gdqd enq bnlokdsdmdrr0
Hm sghr oZodq: vd bnmrhcdq Zm Zezmd bnmsqnk rxrsdl.

]u : d(u( ) f(u(q —fl(
vgdqd u ∈ U ⊂ � m: d 8 � m → � m Zmc f 8 � m → � m×n

Zqd Khorbghsy bnmshmtntr: Zmc q ∈ R ⊂ � n hr sgd bnmsqnk
bnmrsqZhms rds0
Actieseni z. — )fl2[( � rds C ⊂ � m hr enqvZqc hmuZqhZms

enq rxrsdl —fl( he rnktshnmr enq rnld q ∈ R rsZqshmf Zs Zmx
u(+( ∈ C rZshrex u(r( ∈ C. ∀r ≥ +0
Actieseni 1. —PdkXshud cdfpdd )fl6[( Sgd qdkZshud cdfqdd ne

Z cheedqdmshZakd etmbshnm X 8 � m → � v0q0s0 rxrsdl —fl( hr sgd
mtladq ne shldr hs ltrs ad cheedqdmshZsdc Zknmf sgd cxmZlhbr
tmshk Zmx bnlonmdms ne q ZoodZqr hm sgd bnqqdronmchmf
cdqhuZshud0
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Ehf0 fl0 � m dwZlokd ne sgd sxod ne gZqcvZqd vd dwZlhmd enq sghr vnqj:
vgdqd sgd lnctkZq rnes/qhfhc rdfldmsr eqdptdmskx lZjd rdke bnmsZbs0 Vd
rddj sn nodqZshnmZkhyd qdoqdrdmsZshnmr ne chrsZmbd etmbshnmr rtbg Zr c � sn
fqZbdetkkx bnmsqnk rtbg rsqtbstqdr hm sgd oqdrdmbd ne rdke bnmsZbs trhmf BAEr0

Enq bnmrsqZhms X(u( ≥ +: sgd qdkZshud cdfqdd hr sgd rZld
enq sgZs ne etmbshnm X(u(0 Bnmrhcdq Z bnmrsqZhms X(u( ≥ +
ne qdkZshud cdfqdd i: vgdqd X 8 � m → � : vd cdzmd
ψ)(u( 8: X(u( Zmc Z rdptdmbd ne etmbshnmr ψh 8 � m →
� . h ∈ {0. . . . .i{ hm sgd enql.

ψh(u( 8: ]ψh � 0(u( ) � h(ψh � 0(u((. h ∈ {0. . . . .i{. —1(
vgdqd � h(·(. h ∈ {0. . . . .i{ cdmnsdr Z (i � h(qg nqcdq
cheedqdmshZakd bkZrr K etmbshnm )fl6[0
Etqsgdq: vd cdzmd sgd bnqqdronmchmf rZed rdsr Ch. h ∈

{0. . . . .i{ ZrrnbhZsdc vhsg —1(.
Ch 8: {u ∈ � m 8 ψh � 0(u( ≥ +{. h ∈ {0. . . . .i{. —2(

Actieseni 2. —Fhfg Npcdp Bnmspnk AXpphdp Etmbshnm
-FNBAE( )fl4[( Kds Ch. h ∈ {0. . . . .i{ ad cdzmdc ax —2(
Zmc ψh(u(. h ∈ {0. . . . .i{ ad cdzmdc ax —1(0 � etmbshnm
X 8 � m → � hr Z GNBAE ne qdkZshud cdfqdd i enq rxrsdl —fl(
he sgdqd dwhrs (i � h(qg nqcdq cheedqdmshZakd bkZrr K etmbshnmr
� h. h ∈ {0. . . . .i � 0{ Zmc Z bkZrr K etmbshnm � j rtbg sgZs

pso
u∈T

KKj
U X(u( ) KfK

j � 0
U X(u(q)N(X(u((

) � j(ψj � 0(u(([ ≥ +.
—3(

enq Zkk u ∈ C0K. . . . .KCj0 Sgd oZqs adenqd sgd hmdptZkhsx hm
—3( hr ZbstZkkx ψj(u(: KU —Kf( cdmnsdr Khd cdqhuZshudr Zknmf
d —f(: Zmc N(X(u(( :

� j � 0
h20 Kh

U ( � j � h · ψj � h � 0((u(.
GNBAEr fdmdqZkhyd BAEr ne qdkZshud cdfqdd nmd )fl2[:

)fl3[0
Pgdnqdl fl — )fl4[(. Fhudm Z GNBAE X(u( eqnl Cde0 2

vhsg sgd ZrrnbhZsdc rdsr C0. . . . .Cj cdzmdc ax —2(: he u(+( ∈
C0K. . . . .KCj: sgdm Zmx Khorbghsy bnmshmtntr bnmsqnkkdq
q(r( ∈ R sgZs rZshrzdr sgd bnmrsqZhms hm —3(: ∀r ≥ + qdmcdqr
C0K. . . . .KCj enqvZqc hmuZqhZms enq rxrsdl —fl(0
BAEr“GNBAEr Zqd trdc sn sqZmrenql mnmkhmdZq rZedsx/

bqhshbZk bnmsqnk noshlhyZshnm oqnakdlr nmsn Z rdptdmbd ne
bnmudw noshlhyZshnmr enq rxrsdl —fl( )fl2[: )fl3[0 Vd chrbqdshyd
sgd shld: Zmc gnkc sgd rsZsd Zr Z bnmrsZms vhsghm dZbg shld
hmsdquZk0 Sgdm: sgd noshlhyZshnm adbnldr Z ptZcqZshb oqnfqZl
vhsghm dZbg shld hmsdquZk vgdm sgd bnrs hr ptZcqZshb hm

bnmsqnk0 Sgd hmsdq/rZlokhmf deedbs: edZrhahkhsx: ZcZoshuhsx: Zmc
noshlZkhsx ne sgd BAE ldsgnc Zqd dwsdmrhudkx rstchdc hm )fl7[0
Vhsg G ∈ � n×n —onrhshud cdzmhsd( Zmc D ∈ � n : vd bZm

hmbktcd sgd BAE Zr Z bnmrsqZhms hm sgd PO Zr enkknvr.
kgm

u � q(∈T
qN (r(Gq(r( ) DNq(r(

r0s0

Kj
U X(u( ) KKfK

j � 0
U X(u([q)N(X(u(( ) � j(ψj � 0(u(( ≥ +.

—4(
Sgd lZhm ZcuZmsZfd ne BAEr“GNBAEr khdr hm sgdhq ghfg

bnlotsZshnm dezbhdmbx enq mnmkhmdZq rxrsdlr )fl2[0 Sgdx
Zqd trdc sn ftZqZmsdd rxrsdl rZedsx0 Hm sghr oZodq: vd trd
BAEr“GNBAEr sn Zbghdud rZed lZmhotkZshnm enq rnes/qhfhc
qnansr0

A0 JhmdlXshbr Xmc CxmXlhbr

Hm sgd enkknvhmf vnqj: vd bnmrhcdq rxrsdlr khjd sgnrd
rgnvm hm Ehf0 fl0 LZmhotkZsnqr ne sghr sxod vdqd zqrs oqd/
rdmsdc hm )fl8[0 Sgd rZkhdms edZstqdr ne sghr cduhbd Zqd sgd
rnkhc enZl dkZrshb bnmshmttl Zmc sgd qhfhc okZsdr sgZs lZjd
eqdptdms rdke bnmsZbs ctqhmf nodqZshnm0 Sgd rdfldmsr Zqd
ZbstZsdc vhsg sgqdd lnsnq/cqhudm sdmcnmr ZqqZmfdc dptZkkx
Zqntmc sgd odqhldsdq0 Enq sgd enkknvhmf: hm nqcdq sn lncdk
sghr rxrsdl: vd Zcnos Z Ohdbdvhrd BnmrsZms BtquZstqd Zo/
oqnwhlZshnm ne sgd jhmdlZshbr )19[0 Enkknvhmf CdkkZ RZmshmZ
)1fl[: vd tshkhyd Z rhmftkZqhsx eqdd oZqZldsqhyZshnm vgdqdhm
sgd rsZsd uZqhZakdr enq sgd rdfldms Zqd

q : K� s. � x. δK[
N . —5(

Vghkd sgdrd uZqhZakdr bnqqdronmc chqdbskx sn ogxrhbZk ptZm/
shshdr: sgdx Zqd mns mdbdrrZqhkx hmsthshud enq Z gtlZm0 Rtezbd
hs sn rZx sgZs sgd zqrs svn bnqqdronmc sn admchmf Zknmf sgd w
Zmc x Zwdr qdrodbshudkx: vghkd sgd sghqc hr Z rsqZhfgsenqvZqc
dwsdmrhnm ne bnloqdrrhnm ne sgd rdfldms0 Sgd qdZcdq hr
qdedqqdc sn )1fl[ enq lnqd cdsZhkr0 Hm sgd enqsgbnlhmf: vd
vhkk lZjd trd ne sgd admc Zmfkd

θ :
0

c


� 1

s ) �
1
x. —6(

vgdqd c hr sgd qZchtr ne sgd rdfldms Zmc hr bgnrdm gdqd sn
ad sgd chrsZmbd eqnl sgd bdmsdq ne Z rdfldms sn Z sdmcnm0
Vd bZm dZrhkx bZkbtkZsd sgd btqqdms onrhshnm ne Zmx onhms nm
sgd qnans ax trhmf sgd rsZmcZqc enqvZqc jhmdlZshbr aZrdc nm
ntq OBB lncdk.

q(q( : =H(q(. —7(
Vghkd sgd cxmZlhbr ne ntq rxrsdl Zqd bkdZqkx gxaqhc: vd

vhkk Zrrtld sgZs vd cn mns lZjd bnmsZbs enq sgd otqonrdr
ne ntq cxmZlhb lncdk —Zmc hmcddc: sgd otqonrd ne ntq
cdlnmrsqZshnm ne BAEr vhkk ad sn oqdudms sgd qnans eqnl
cqhuhmf sgd rxrsdl sgqntfg sgd bnmsZbs onhms(0 Sgdqdenqd: vd
bZm cdqhud Zmc vqhsd sgd cxmZlhbr enq ntq OBB lncdk hm sgd
trtZk enql:
L(q(q̇ ) C(p. 0q( 0q )F(q( )J(q( )C(q( 0q : � . —8(

vgdqd L(q( hr sgd lZrr lZsqhw: C(p. 0q( hr sgd Bnqhnkhr
lZsqhw: F(q( hr sgd fqZuhsx enqbd: J(q( hr sgd dkZrshb enqbd
—J(q( : Jp vgdm trhmf sgd khmdZq dkZrshb Zrrtloshnm(:
C(q( hr sgd cZlohmf lZsqhw: Zmc � hr sgd hmots udbsnq0 Vd
vhkk mnv chrbtrr sgd ZookhbZshnm ne BAEr sn sghr OBB rnes
qnans lncdk hm fdmdqZk0

B0 BAEr enp Rnes Pnansr

Sn qdhsdqZsd: sgd otqonrd ne BAEr hr sn dmenqbd sgZs
Z bknrdc knno rxrsdl+r sqZidbsnqhdr qdlZhm hm Z enqvZqc
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hmuZqhZms rds0 Sgtr: vhsghm qnanshbr vd bZm trd sgdl sn
dmenqbd rds bnmrsqZhmsr nm Zmx oqnodqsx ne sgd rxrsdl sgZs
bZm ad vqhssdm Zr Z etmbshnm ne sgd rsZsd Zmc hsr cdqhuZshudr
—d0f0 p: 0q: q̇: dsb(: vghbg hmbktcdr lnrs ne sgd jhmdlZshb
ptZmshshdr ne sgd qnans0 Hm sghr vnqj: vd vhkk enbtr nm rZedsx
bnmrsqZhmsr bnqqdronmchmf sn bnmrsqZhmsr nm onhmsr nm sgd
qnans+r ancx vhsg qdrodbs sn nsgdq oZqsr ne sgd qnans+r ancx
nq dmuhqnmldms0 Enq dwZlokd: enq Z rtqfhbZk rnes qnans: vd
lhfgs trd rtbg bnmrsqZhmsr sn ftZqZmsdd sgZs sgd bnmshmttl
cndr mns sntbg Z eqZfhkd ohdbd ne shrrtd ctqhmf Z lhmhlZkkx
hmuZrhud rtqfdqx0
Sn rodbhex rtbg Z bnmrsqZhms: vd bZm adfhm ax trhmf

sgd enqvZqc jhmdlZshbr —7( sn vqhsd cnvm sgd onhms tmcdq
bnmrhcdqZshnm ne ntq qnans: q(q(0 Sgdm: vd bZm cdzmd ntq
bnmrsqZhms vhsg qdrodbs sn sgd dmuhqnmldms Zr:

X(q( : g(q(q((. —fl9(
vgdqd g hr rnld etmbshnm: nesdm Z chrsZmbd etmbshnm nq rhl/
hkZq: sgZs cdrbqhadr sgd rZed rds0 Fhudm sghr rZedsx bnmrsqZhms
Zmc sgZs sghr rZedsx bnmrsqZhms hr qdkZshud cdfqdd svn )fl6[: vd
bZm bgnnrd ansg bkZrr K etmbshnmr hm —1( Zr khmdZq etmbshnmr
vhsg bnmrsZms bndezbhdms m , +0 Sgd BAE bnmrsqZhmsr
bnqqdronmchmf sn —3( Zqd sgdm

K1
U X) KfKU Xq) 1mKU X) m

1X ≥ +. —flfl(
� kk sgZs hr kdes hr sn sqZmrkZsd sgd BAE hmsn jhmdlZshb Zmc

cxmZlhb ptZmshshdr ne ntq qnans Zr enkknvr0 Vd zqrs mnsd sgZs
t : � : d : K 0q.L � 0(C 0q)F)Jq)C 0q([ Zmc f : K+.L � 0[
—8(0 Odqenqlhmf sgd Khd cdqhuZshudr: vd bZm vqhsd:

KU X : ]X : H 0q —fl1(

K1
U X) KfKU Xq : zX : H q̇ ) ]H 0q. —fl2(

vgdqd H hr sgd IZbnahZm ne ntq bnmrsqZhms etmbshnm —fl9(.

H :
>X

>q
:
>g

>q

>q

>q
—fl3(

Zmc ]H hr hsr shld cdqhuZshud0 EhmZkkx: rtarshstshmf —fl1( hmsn
—flfl(: vd gZud sgd enkknvhmf BAE bnmrsqZhmsr hm sdqlr ne ntq
OBB ptZmshshdr.
m1X)1mH 0q)HL � 0( � C 0q � F � Jq � C 0q) � () ]H 0q , +.

—fl4(
Hm sgd mdws rdbshnm: vd vhkk rgnv Z rodbhzb ZookhbZshnm ne
sghr BAE enq qdftkZshmf rdke/bnmsZbs ne Z rnes/qhfhc gxaqhc
qnans0

HHH0 BNMSQNK � OOQN� BG
� aZrhb bnmsqnk fnZk enq sghr sxod ne rxrsdl hr sn oqdudms

sgd bnmsqnkkdq eqnl sqxhmf sn ZbstZsd sgqntfg rdke/bnmsZbs:
vghbg bZm onsdmshZkkx aqdZj sgd qnans0 Hm sghr rdbshnm: vd
vhkk cdzmd sghr rZedsx bnmrsqZhms lZsgdlZshbZkkx Zmc cdqhud
Z mnlhmZk bnmsqnkkdq0 Sgd bnmsqnk hcdZ hr mZstqZkkx dmbnl/
oZrrdc ax Bnmsqnk AZqqhdq Etmbshnmr: tonm vghbg vd vhkk
dkZanqZsd hm sgd enkknvhmf0

� 0 MnlhmXk Bnmspnk Hmots
Enq ntq mnlhmZk bnmsqnk hmots: vd tshkhyd Z OC@ bnmsqnkkdq

)4[ ne sgd enkknvhmf enql:

� mnd :L(q(q̇ ) C(q. 0q( 0q )F(q( )Jq )C 0q

)JN(q � q( )J=( 0q � 0q(. —fl5(
vgdqd p hr Z cdrhqdc sqZidbsnqx0 � r cdlnmrsqZsdc hm )11[:
sghr bnmsqnkkdq hr ZrxlosnshbZkkx rsZakd enq sqZidbsnqx p he
JN. J= , +0 � m hrrtd vhsg sghr bnmsqnkkdq enq ntq rxrsdl hr
sgZs: he hs Zkknvdc sn nodqZsd vhsgnts bnmrsqZhms: hs bZm cZlZfd
sgd ogxrhbZk qnans ax Zssdloshmf sn otrg sgqntfg bnmsZbs

Ehf0 10 HkktrsqZshnm ne rnld jdx ptZmshshdr enq sgd qnans0 Sgd rhw qdc cnsr
bnqqdronmchmf sn sgd bnqmdqr ne sgd okZsd Zqd trdc Zr ntq BAEr ax cdqhuhmf
sgd enqvZqc jhmdlZshbr ne dZbg onhms0 Sgd ptZmshsx c qdoqdrdmsr sgd chrsZmbd
sn sgdrd bnqmdqr: � qdoqdrdmsr sgd Zmfkd ne qnsZshnm enq sgd udbsnq onhmshmf
sn dZbg bnqmdq eqnl sgd bdmsdq0

onhmsr0 Sghr hmrohqdr sgd trd ne Bnmsqnk AZqqhdq Etmbshnmr hm
sgd enkknvhmf rdbshnm sn ZssdmtZsd sgd bnmsqnkkdq mdZq rdke/
bnmsZbs0

A0 BAEr enp RXed Rdke/bnmsXbs

Sn rodbhex ntq BAEr: enq dZbg rdfldms —hm Ehf0 fl sgdqd
Zqd svn(: vd sZjd sgd onhmsr ne sgd sno gdwZfnmZk okZsdr ne
sgd rdfldms trhmf sgd OBB enqvZqc jhmdlZshbr eqnl Dp0 —7(0
Sghr fhudr sgd enkknvhmf etmbshnm enq dZbg onhms.

bi(q( :
0

θc
(pgm(θ((K),hc) cδKh

� q � x,h pgm(ϕi( � q � s,h ˙np(ϕi(((. —fl6(
vgdqd K),h hr sgd tmbnloqdrrdc kdmfsg ne Z rdfldms: ϕi hr
sgd Zmfkd ne sgd bnqmdq ne sgd okZsd qdkZshud sn sgd w/Zwhr
—rgnvm hm Ehf0 1(: c hr sgd chrsZmbd eqnl sgd bdmsdq ne sgd
rdfldms sn sgd bZakd qntsdr: Zmc q hr sgd chrsZmbd eqnl Z
bnqmdq ne sgd gdwZfnm okZsd sn sgd bdmsdq ne sgd rdfldms0 Enq
sgdrd kZrs svn ptZmshshdr: hm ntq bZrd: c : q0 Rdd Ehf0 1 enq
Zm hkktrsqZshnm ne rnld ne sgdrd0 Sgd ptZmshsx bi hr trdetk enq
ntq otqonrdr adbZtrd vgdm bi , ϵ: vgdqd ϵ hr rnld onrhshud
bnmrsZms —Z fnnc bgnhbd hr bnqqdronmchmf sn sgd sghbjmdrr
ne sgd okZsdr(: sgd okZsdr Zqd mns hm bnmsZbs Zmc sgdx lZjd
bnmsZbs Zr bi � ϵ → +0
Ntq aZqqhdq etmbshnmr vhkk sgdm sZjd sgd enql:

Xi(q( : bi(q( � ϵi . —fl7(
vgdqd ϵi , + hr Z oZqZldsdq sn rodbhex sgd chrsZmbd eqnl
bnmsZbs sgZs sgd rZedsx bnmrsqZhms rgntkc ad dmenqbdc0 Sn
bZkbtkZsd ntq BAE —fl4(: vd Zkrn mddc sn bZkbtkZsd sgd
IZbnahZm ne —fl7(: vghbg hm sghr bZrd hr rhlokx

Hi(q( :
>bi(q(

>q
. —fl8(

Vd nlhs hmbktrhnm ne sgd dwokhbhs rnktshnm ne sgd IZbnahZmr
ctd sn sgdhq kdmfsg: ats sgdx Zqd dZrhkx bZkbtkZsdc trhmf
Z rxlankhb bnlotshmf oZbjZfd0 Sgd shld cdqhuZshudr ne
sgd IZbnahZmr: ]Hi : Zqd rhlhkZqkx bZkbtkZsdc0 Vd bZm sgdm
enql lZsqhbdr ax rsZbjhmf sgd rZedsx bnmrsqZhmsr Zmc sgdhq
IZbnahZmr: X(q( : KX0. .... XL [

N : H(q( : KH0. .... HL [
N :

]H(q( : K ]H0. .... ]HL [
N : vgdqd M hr sgd mtladq ne bnmrsqZhmsr0

Mnsd sgZs X: H : Zmc ]H Zkk gZud khlhsr sgZs Zqd vdkk cdzmdc
Zr θ → + —rsqZhfgs bnmzftqZshnm(0 � knmf vhsg sgd cxmZlhb
ptZmshshdr eqnl —8(: vd mnv gZud dudqxsghmf vd mddc sn
bZkbtkZsd ntq BAE Zbbnqchmf sn —fl4(0 � kk sgZs hr kdes hr sn
dmbZortkZsd ntq mnlhmZk bnmsqnkkdq Zmc BAE hmsn Z ptZcqZshb
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Ehf0 20 Qdrtksr hm RhltkZshnm0 Z( Rgnvr sgd fdmdqZkhydc bnnqchmZsdr —rnkhc
khmdr( Zmc rds onhmsr —cZrgdc khmdr( enq Z svn rdfldms rhltkZsdc rnes/qhfhc
lZmhotkZsnq0 a( Ntsots snqptdr eqnl PO —19(0 b( RZedsx bnmrsqZhms uZktdr
ctqhmf sgd rhltkZshnm0 Mnsd sgZs sgdqd Zqd 5 rZedsx bnmrsqZhms etmbshnmr —fl7(
odq rdfldms enq Z snsZk ne fl1 —khmdr bnqqdronmchmf sn sgd zqrs Zmc rdbnmc
rdfldms Zqd rnkhc Zmc cZrgdc qdrodbshudkx(0

oqnfqZl Zr enkknvr.

kgm
�

0

1
}} � � � mnd}}1

r0s0 RZedsx —GNBAE( BnmrsqZhms —fl4(0
—19(

HU0 RHLTK� SHNM QDRTKSR

Vd hlokdldms sgd oqduhntrkx chrbtrrdc rZedsx bnmrsqZhmsr
hm Z rhltkZshnm sn bnmsqnk sgd cxmZlhbr —8( enq Z svn khmj
rnes/qhfhc gxaqhc lZmhotkZsnq0 Sgd rhltkZsnq hr vqhssdm hm
ItkhZ Zmc vd bnlotsd sgd lZrr Zmc bnqhnkhr lZsqhbdr trhmf
EdZsgdqrsnmd+r Zkfnqhsglr )12[0 DkZrshbhsx Zmc cZlohmf Zqd
sZjdm sn ad khmdZq0 Vd enqvZqc hmsdfqZsd sgd bknrdc knno
rxrsdl trhmf sgd CheedqdmshZkDptZshnmr oZbjZfd )13[: Zmc
vd rnkud PO —19( trhmf sgd Bnmudw oZbjZfd )14[0 Enq ansg
oZbjZfdr: sgd cdeZtks rnkudqr oqnudc sn ad ZcdptZsd enq ntq
mddcr0
OZqZldsdqr Zqd rds sn K) : +.0k: c : +.+3k: q : +.+4k:

admchmf rsheemdrr κ � : 0+Dd
oPa : ZwhZk rsheemdrr κ, : 0+D

d :
admchmf cZlohmf β � : 4Ddr

oPa : ZwhZk cZlohmf β, : 4
Dr
d : Zmc

lnctkd lZrr ii : +.04ic0 OC fZhmr Zqd rds sn JN : 4 Zmc
J= : 0 Zmc ϵi : +.++4k enq Zkk aZqqhdq etmbshnmr0 Vd rhl/

tkZsd eqnl hmhshZk bnmchshnmr (q. 0q( : ( � . � ( Zmc Zssdlos sn
qdZbg Z rds onhms q : K+.+7. +.+. � +.+4. +.+. � +.+5. � +.+6[N 0
Qdrtksr Zqd rgnvm hm Ehf0 20 Vd mnsd sgZs: Zr hr duhcdms

eqnl Ehf0 2Z: sgd cdrhqdc rds onhms hr mns onrrhakd vhsgnts
lnuhmf sgqntfg sgd bnmsZbs0 Sghr bZm ad rddm ax nardquhmf
Ehf0 2b: vgdqd rnld rZedsx bnmrsqZhms etmbshnmr qdZbg ydqn:
ats Zqd jdos eqnl bqnrrhmf sgd antmcZqx ctd sn sgd hmuZqhZms
oqnodqsx ne BAEr0 AdbZtrd sgd BAE oqdudmsr sgd rZedsx
bnmrsqZhmsr eqnl cqnoohmf adknv ydqn: hs mdbdrrZqhkx oqdudmsr
rsZsdr eqnl bnmudqfhmf sn rds onhmsr vgdm cnhmf rn vntkc
bntmsdqZbs sgd rZedsx bnmrsqZhms )fl2[: ZoodZqhmf hm Ehf0 2Z Zr
ghfg dqqnqr enq sgd qdftkZsnq0

U0 G� QCV� QD QDRTKSR
Vd trd sgd gZqcvZqd rgnvm hm Ehf0 fl sn uZkhcZsd ntq

ZooqnZbg0 Sgd gZqcvZqd bnmrhrsr ne CxmZlhwdk rdqun lnsnqr
sgZs ZbstZsd bZakdr sn admc Zmc bnloqdrr sgd OBB rdfldmsr0
Vd hmsdqeZbd vhsg sgd CxmZlhwdkr uhZ sgd rdqhZk onqs hm
Z Oxsgnm rbqhos0 Sn roddc to sgd bncd: vd bZkbtkZsd sgd
lZrr lZsqhw: Bnqhnkhr lZsqhw: IZbnahZmr: Zmc IZbnahZm shld
cdqhuZshudr trhmf Z B oqnfqZl sgZs hr bZkkdc eqnl Oxsgnm0
Sgd PO hr rnkudc trhmf sgd Oxsgnm BUWOX lnctkd )15[:
)16[0 EhmZkkx: sgd cdbhrhnm uZqhZakdr ntsots ax ntq PO Zqd
fdmdqZkhydc enqbdr Zbshmf nm ntq rsZsd uZqhZakdr Zmc mddc sn
ad sqZmrenqldc rtbg sgZs sgdx sZjd sgd enql ne bZakd sdmrhnmr0
Vd cn sghr trhmf sgd sqZmrenqlZshnm eqnl )1fl[: Zknmf vhsg
Zmnsgdq rhlokd sqZmrenqlZshnm sn Zbbntms enq sgd eZbs sgZs vd
gZud sgqdd bZakdr0
Sn hcdmshex sgd oZqZldsdqr ne ntq gZqcvZqd: vd ldZrtqd

sgnrd sgZs Zqd qdZchkx ldZrtqZakd —lZrr: fdnldsqhb oqno/
dqshdr(: ldZrtqd rsheemdrr trhmf rhlokd eddcenqvZqc dwodqh/
ldmsr: Zmc trd Z kdZrs rptZqdr ldsgnc sn hcdmshex cZlohmf
Zmc —khmdZq( ZbstZsnq fZhm oZqZldsdqr Zr hm )6[: )17[0 Enq ntq
aZqqhdq etmbshnmr: ϵi : +.++4k enq Zkk rZedsx bnmrsqZhmsr0
Ntq bncd qtmr Zs 22Fu: vhsg sgd lZhm ansskdmdbj ad/

hmf sgd lnsnq bnlltmhbZshnm —rdd d0f0 )18[(0 Vd ad/
fhm Zs qdrs Zmc Zssdlos sn qdZbg Z rds onhms q :
K+.+. +.+. � +.04. +.+. � +.+54. +.+[N : vghbg rhfmhzbZmskx uh/
nkZsdr sgd rodbhzdc aZqqhdq enq ansg lnctkdr0 Qdrtksr Zqd
rgnvm hm Ehf0 30 Sgd oknsr nm sgd sgd kdes: Ehf0 3Z/b: cdohbs Z
rhmfkd sqhZk enq vghbg sgd BAEr Zqd Zbshud: vghkd sgnrd nm sgd
qhfgs: Ehf0 3c/d: cdohbs Z sqhZk vhsg sgd BAEr hmZbshud0 Ehqrs:
hm Ehf0 3Z: mnsd sgZs sgd rds onhmsr enq δK0 Zmc � t,1 Zqd mns
Zbghdudc ax sgd bnmsqnkkdq0 Sn rdd vgx: vd bZm nardqud sgd
rZedsx bnmrsqZhmsr hm 3b Zqd oqdudmsdc eqnl cqnoohmf adknv
ydqn: hlokxhmf sgZs sgd BAEr vdqd dmfZfdc0 Hm Ehf0 3c:
vd bZm rdd sgZs � t,1 hr Zakd sn qdZbg sgd rds onhms vghkd
δK0 qdZbgdr sgd khlhs ne sgd okZsenql0 Enq ansg lnctkdr:
Ehf0 3b rgnvr sgZs sgd rZedsx bnmrsqZhmsr Zqd uhnkZsdc —cqno
adknv ydqn(0 � ookhbZshnm ne sgd BAE Zkrn qdrtksr hm Z qntfgkx
49’ cheedqdmbd hm ZbstZsnq ntsots Zs rsdZcx rsZsd: Zr bZm ad
nardqudc eqnl bnloZqhmf Ehf0 3a Zmc d0 Vd rgnv rmZorgnsr
ne dZbg sqhZk hm Ehf0 40 Sgd kZrs rmZorgnsr eqnl dZbg Zqd
dmkZqfdc hm Ehf0 5: Zmc hs hr uhrtZkkx duhcdms eqnl sgd fZor
adsvddm sgd okZsdr: nq kZbj sgdqdne: sgZs sgd bZrd trhmf ntq
BAE ldsgnc hr Zakd sn ZssdmtZsd sgd bnmsqnkkdq adenqd sgd
bnmsZbs: vgdqdZr sgd OC@ bnmsqnkkdq nauhntrkx cndr mns gZud
sghr bZoZahkhsx0

UH0 CHRBTRRHNM � MC BNMBKTRHNM
Sn sgd adrs ne ntq jmnvkdcfd: vd gZud cdlnmrsqZsdc sgd

zqrs trd ne Bnmsqnk AZqqhdq Etmbshnmr enq Zm ZookhbZshnm hm
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Ehf0 30 Oknsr enq dwodqhldmsr nm gZqcvZqd0 Z( FdmdqZkhydc bnnqchmZsdr Zmc rds onhmsr enq svn rdfldms lZmhotkZsnq bnmsqnkkdc vhsg Z BAE0 a( BnllZmcdc
fdmdqZkhydc enqbdr eqnl Dp0 —19(0 b( RZedsx bnmrsqZhms uZktdr ctqhmf Zm dwodqhldms0 Mnsd sgZs sgdqd Zqd 5 etmbshnmr odq rdfldms enq Z snsZk ne fl10 Mnsd sgZs
sgd aZqqhdq etmbshnmr Zqd oqdudmsdc eqnl cqnoohmf adknv ydqn0 c( FdmdqZkhydc bnnqchmZsdr Zmc rds onhmsr enq svn rdfldms lZmhotkZsnq bnmsqnkkdc vhsg OC@0
d( BnllZmcdc fdmdqZkhydc enqbdr eqnl Dp0 —fl5(0 e( RZedsx bnmrsqZhmsr —vghbg Zqd mns ZbstZkkx dmenqbdc ax sgd mnlhmZk bnmsqnkkdq Zmc sgtr Zqd Zkknvdc sn
ad uhnkZsdc(0

Ehf0 40 Sno. rmZorgnsr eqnl sqhZkr bnmsqnkkdc ax PO —19(0 Anssnl. rmZorgnsr eqnl OC@ bnmsqnkkdc sqhZk

rnes qnanshbr lncdkdc ax sgd Ohdbdvhrd BnmrsZms BtquZstqd
jhmdlZshb Zrrtloshnm0 RodbhzbZkkx: vd gZud rgnvm sgZs
hmbnqonqZshmf Z BAE hmsn Z rsqZsdfx enq bnmsqnkkhmf rdqhZk
rnes/qhfhc gxaqhc qnansr hr Zm deedbshud rsqZsdfx enq qdftkZshmf
rdke bnmsZbs0 Vd cdqhudc Z fdmdqZk BAE enq Z aqnZc bkZrr
ne bnmrsqZhmsr nm sgd rnes qnans / mZldkx: sgnrd bnmrsqZhmsr
sgZs bZm ad vqhssdm Zr etmbshnmr ne rnld jhmdlZshb ptZmshsx
ne sgd qnans0 Enq ntq rodbhzb bZrd ne qdftkZshmf rdke/bnmsZbs:
vd trdc sgd BAEr sn ZssdmtZsd Z mnlhmZk OC/rsxkd bnmsqnkkdq

Zmc hlokdldmsdc sgd rnktshnm hm rhltkZshnm Zmc nm gZqcvZqd0
Ansg ntq fdmdqZk ZooqnZbg Zmc sgd rodbhzb qdrtks bZm dZrhkx
ad Zookhdc sn Zmx mnlhmZk bnmsqnkkdq: enq dwZlokd sZrj roZbd
bnmsqnkkdqr )6[: )29[0 Hm etstqd vnqj: vd vhkk dwoknqd sghr
ZooqnZbg enq Z aqnZcdq ZqqZx ne rxrsdlr: rZedsx bnmrsqZhmsr:
Zmc ZookhbZshnmr0

� onsdmshZk hrrtd vhsg sghr bnmsqnk ZooqnZbg hr sgZs hs
drrdmshZkkx rZbqhzbdr sgd mhbd rsZahkhsx oqnodqsx ne sgd mnl/
hmZk bnmsqnkkdq vgdm sgd BAE hr Zbshud0 Sgd bnllnm vZx
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Ehf0 50 Ynnldc hm hlZfdr eqnl sgd dmc ne sgd svn dwodqhldmsr ne Ehf0 4
sn ghfgkhfgs sgd ogxrhbZk cheedqdmbd hm bnmudqfdmbd0

sn cdZk vhsg sghr hr sn hmbnqonqZsd Z Bnmsqnk KxZotmnu
Etmbshnm —BKE( Zr vdkk: ats sgdrd bnlodshmf bnmrsqZhmsr lZx
ad hm bnmfihbs: qdrtkshmf hm Zm hmedZrhakd PO0 )2fl[ oqnuhcdr
Zm hmsdqdrshmf rnktshnm sn sghr oqnakdl trhmf Z oZrrhuhsx
bnmrsqZhms: vghbg vntkc ad hmsdqdrshmf sn hlokdldms hm etstqd
vnqj0
EhmZkkx: Zm nodm ptdrshnm hr vgdsgdq BAEr bZm qdftkZsd

qnans/dmuhqnmldms hmsdqZbshnmr0 � esdq Zkk: sgd otqonqsdc onhms
ne rnes qnansr hr sn Zkknv sgdl sn lZjd eqdptdms: hmgdqdmskx
rZed bnmsZbs vhsg sgd dmuhqnmldms0 Hs qdlZhmr sn ad rddm
vgdsgdq BAEr bZm ad trdc enq sghr otqonrd enq rnes qnansr
Zmc sghr vhkk ad Z snohb ne etstqd vnqj0
Hm bnmbktrhnm: vd cdlnmrsqZsdc Z Bnmsqnk AZqqhdq Etmbshnm

vnqjfinv enq qdftkZshmf rdke bnmsZbs enq rdqhZk rnes/qhfhc
gxaqhc rxrsdlr0 Vd cdqhudc aZqqhdq etmbshnmr ne rdbnmc
cdfqdd enq Z Ohdbdvhrd BnmrsZms BtquZstqd rxrsdl Zmc trdc
sgdl hm Z PO aZrdc eqZldvnqj enq deedbshud bnmsqnk ansg hm
rhltkZshnm Zmc nm gZqcvZqd0

� BJMNVKDCFLDMS
Sghr vnqj vZr cnmd vhsg sgd rtoonqs ne MZshnmZk Rbhdmbd

EntmcZshnm DEQH oqnfqZl tmcdq fqZms mtladq fl72989fl Zmc
sgd FvZmfit Hmrshstsd ne Rbhdmbd Zmc Sdbgmnknfx0

QDEDQDMBDR
)fl[ I0 L0 Adqm: E0 YZqfZqaZrgh: � 0 YgZmf: I0 Gtfgdr: Zmc C0 Qtr: ”Rhl/

tkZshnm Zmc EZaqhbZshnm ne Rnes Qnansr vhsg Dladccdc Rjdkdsnmr:, hm
1911 HmsdpmXshnmXk Bnmedpdmbd nm Pnanshbr Xmc � tsnlXshnm -HBP� (:
LZx 1911: oo0 4194-41flfl0

)1[ V0 Ygt: B0 Kt: P0 Ygdmf: Y0 EZmf: G0 Bgd: J0 SZmf: L0 Ygt: R0 Kht:
Zmc Y0 VZmf: ”� Rnes/Qhfhc Gxaqhc Fqhoodq Vhsg KZsdqZk BnlokhZmbd
Zmc Cdwsdqntr Hm/GZmc LZmhotkZshnm:, HDDD:� RLD SpXmrXbshnmr nm
LdbgXspnmhbr: unk0 17: mn0 fl: oo0 fl93-flfl4: Eda0 19120

)2[ D0 Bndunds: X0 � cZfnkncin: L0 Khm: B0 Ctqhdy: Zmc E0 Ehbtbhdkkn:
”OkZmmhmf ne Rnes/Qhfhc Gxaqhc � qlr hm BnmsZbs Vhsg BnlokhZms
Dmuhqnmldms. � ookhbZshnm sn sgd SqZmrqdbsZk Ahnorx ne sgd OqnrsZsd:,
HDDD Pnanshbr Xmc � tsnlXshnm Kdssdpr: unk0 6: mn0 1: oo0 3742-3759:
� oq0 19110

)3[ I0 YgZmf: S0 VZmf: I0 VZmf: L0 X0 VZmf: A0 Kh: I0 W0 YgZmf:
Zmc I0 Gnmf: ”Fdnldsqhb Bnmzmdc OmdtlZshb Rnes-Qhfhc Gxaqhc
� bstZsnqr:, Rnes Pnanshbr: unk0 6: mn0 4: oo0 463-471: Nbs0 19190

)4[ B0 CdkkZ RZmshmZ: B0 Ctqhdy: Zmc C0 Qtr: ”Lncdk/AZrdc Bnmsqnk ne
Rnes Qnansr. � Rtqudx ne sgd RsZsd ne sgd � qs Zmc Nodm BgZkkdmfdr:,
HDDD Bnmspnk Rxrsdlr LXfXyhmd: unk0 32: mn0 2: oo0 29-54: Itm0 19120

)5[ Y0 I0 OZssdqrnm: � 0 O0 RZadkgZtr: Zmc B0 LZihch: ”Qnatrs Bnmsqnk ne
Z Ltksh/� whr RgZod Ldlnqx � kknx/Cqhudm Rnes LZmhotkZsnq:, HDDD
Pnanshbr Xmc � tsnlXshnm Kdssdpr: unk0 6: mn0 1: oo0 11fl9-11fl6: � oq0
19110

)6[ B0 CdkkZ RZmshmZ: Q0 J0 JZsyrbglZmm: � 0 Ahbbgh: Zmc C0 Qtr: ”Lncdk/
aZrdc cxmZlhb eddcaZbj bnmsqnk ne Z okZmZq rnes qnans. SqZidbsnqx
sqZbjhmf Zmc hmsdqZbshnm vhsg sgd dmuhqnmldms:, Sgd HmsdpmXshnmXk
IntpmXk ne Pnanshbr PdrdXpbg: unk0 28: mn0 3: oo0 389-4fl2: LZq0 19190
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