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ITycrs (Xo, X1) — BioxkeHHasi GaHaxoBa mapa, To ectb X1 C Xo. Usy4arorcs
noanapsr Buga (Xo, Y1), rame Y1 — mommpocTpaHcTBO KopasMepHOCTH 1 mpocTpaH-
crBa Xi.

Ha ocuoBe anasora Teopembl Xana-Banaxa 0 mpomosikeHnn JMHEHHOro (OyHK-
[MOHAJIa JI0Ka3aH Kpurepuil K-3aMKHYTOCTH MOANApbI YKa3aHHOrO Bua. B cBsa3m
¢ srum BBegeno nouarue (K™)-cpoiicTBa 6aHax0Ba NPOCTPAHCTBA U IIOKA3AHO, ITO
9TUM CBOICTBOM 00s1aai0T "BecoBble” L1-IIPOCTPAHCTBA.

Hamomuanm, arto nBa 6anaxoBbix mpocTpancTtBa Xg n X; 006pa3yioT OaHaxoBy mapy,
eciu gXo u X JIMHEHHO U HENPEPHIBHO BJIOXKEHBI B HEKOTOPOE OTIE/IMMOE JIMHEHHOe
TOIMOJIOTTIECKOE TPOCTPAHCTBO.

Oupenenenue 1. Iycrs (X, X;) — 6anaxoBa napa. Torma juis nwoboro x € Xo+ X,
ut > 0 oupenesnnm K-byurnmonas [lerpe

K(t, z; Xo, X1) = inf{||zo|x, + tl|z1]|x, 1 @ = @0 + 21,25 € X;,i =0,1}.

B masbHeiimeM peds moiimeT o mpocTpaHCTBaxX BEMECTBEHHOro K-MeToma, KOTOphIE Io-
Jy9aloTCs HAJOXKeHneM yciosuit Ha dbynkuuto t — K(t, z; Xo, X7).

Omnpepnenenune 2. Ilycrs ®p , — byHKnmona, onpe/ieIeHHbI Ha HEOTPUIATELHBIX
dyHRImAX G(t) caenyommM o6pa3oM:

wa@) = ([ 200)' ) 1<a<x0 <<,

Dg,00(#) = sup (t704(t)) .

t>0

TTox npocrpancreom (X, Xl)e,q OyseM MOHMMATh MHOXKECTBO BCex T € Xo + X1, mus
KOTOPBIX
1zllg,, = Po,q (K(t, 23 Xo, X1)) < o0.

Jns Beex 1 < ¢ < 0o, 0 < 6 < 1 mpocrpanctso (Xo, X1), q OymeT WHTEPIONATMOHHBIM
)
orrHocurebuo napbl (Xo, X1), TO ecTb 1060l JuHelHbIH oneparop T, OrpAHUYEHHBIA B
Xo u X1, onHOBpeMeHHO orpaHuder Takxke B (Xo, X1), .
;

||TH(Xo,X1)g,q*>(X0,X1)g,q < zrgg,)i ||THX14>X1
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(11zbekov_roma_n@mai1.ru)7 Kadenpa QyHKIMOHAIBHOrO aHau3a u Teopun GyHkumii CamMapckoro ro-
cypapcrBenHoro ynusepcurera, 443011, r. Camapa, yi. Akagx. ITassosa, 1.
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BazkHoit mpobsieMoii TeopmE WHTEPIOJISIAN OTEePATOPOB SBJISETCH WHTEPIOJISIUS
MTOIMTPOCTPAHCTB: KOTJ[a MHTEPIOJIANOHHOE TPOCTPAHCTBO, IIOCTPOEHHOE BEIECTBEHHBIM
METO[OM II0 TIaPe MOAIPOCTPAHCTB UCXO/IHOM Maphl, 3AMKHYTO B IIPOCTPAHCTBE, IIOCTPOEH-
HOM BEIIECTBEHHBIM METOIO0M 110 camoii nape npocrpancrs? M3BeCTHO HEMAJIO IPUMEDOB,
KOTZIa MocJieiaee He BhmoaHsiercs [1], [2, ¢. 410-419], [3], [4, ¢. 137,589].

Bynem mpenmosarats majee, 9To Yy U Y7 — 3aMKHYTBIe TOATPOCTPaHCTBa B Xo 1 X1
COOTBETCTBEHHO.

Ounpenenenue 3. Banaxosa napa (Yy, Y1) maseiBaerca K-3aMKHyTO# moamapoil mapbr
(Xo, X1), ec;im cymectByer korcranTa C' > 0 Takas,qTo

’C(taw;Xle) < ’C(tax;YE)aYi) < C’C(ta$;X0)X1) (1)

anga Bcex ¢ € Yo+ Yt > 0.

Ecau (Y, Y1) — K-3amkayTas nognapa (Xo, X1) , To (Yo, Y1)9,q — 3aMKHYTO€ IIOJIIIPO-
cTpaHcTBO nmpocrpancTBa (X, X1)97 o At Beex 0 u g. Hokaxewm, aro s K-3aMKHYyTBIX
[o/IIap W TOJIHKO JIJIsk HUX CIPaBeJJINB aHAJIOr TeopeMbl XaHa-Banaxa.

Teopema 1. IIpemmosioxxkum, aro Yo N'Y; Bcrogy mirorao B Yo u Yy, a Xg N Xy B X
un X;. Ciaeayromue yCcIOBUS SKBABAJIEHTHDI:

1) (Yp,Y1) — K-3amkryTas nogmapa napst (Xg, X1);
2) aroboii dyukumonan g € Yy NY;* moxkuO npogoskuTh g0 dyskimonana f € Xg N X{
TAaKOro, 4To

Ifllx: < Cliglly- (i=0,1), (2)

rje C > 0 He 3aBHCHT OT .

HoxkaszarenabcTrBo. Ilycts ¢ > 0, ¥ — 6aHaxoBOo mpOCTPAHCTBO, TOT/A IOJ IIPO-
crpaHcTBOM tY GyneM MOHWMATh JIMHEHHOE TPOCTPaHCTBO Y ¢ HOpMOi ||z||yy = t]|z]|y-
Bamernm, a0 JuIs 060 Gamaxosoit maper (Ag, A1) mt > 0 K(t,z; Ag, A1) siBisiercs
mopmoii B Ag+tA;. Kpome toro, eciu AgN A Bcromy miiotao B Ag u A1, TO BBITOJTHAETCST
U30MeTPUYeCKoe paBeHCTBO [5, c. 74]:

* * 1 *
(Ao +1A1)" = A5 N 2 A7, (3)

ITostomy mns soboro a € Ag + A

a*(a
K(tai Ao, Ar) = sup Wl (@
areAjnA; a0 max([la*|lag, ¢[la* | as)
IpeamonoxuM, 9To BBIIOJIHEHO ycioBue 1). Dro o3Hadaer, uro npu Hekoropom C > 0
crpaBeuBO HepaseHcTBO (1) mus Beex € Yo+Y; mt > 0. Iycers g € Y5 NY;*. Beibepem
t > 0 rak, 4TO

1
lgllvs = S lgllyy = e (5)

Us (3) cnemyer, ato a = ||g|(vy+¢v,)*- HHosromy, BBumy (1), g —JIMHeiHbIH OrpaHEYeH-
HBI (DYHKIMOHAT Ha MOAIPOCTPAHCTBE Yy + tY; mpocTpancTtBa Xg + tX; ¢ HOpMOI, He
npesocxopammeit Ca. ITomb3ysch Teopemoit Xana-Banaxa, nmpomgomkuMm ero Ha Xo + tX7
¢ coxpaHeHHeM HOPMEI 10 dyHKImoHawxa f. CremoBaTeabHO,

1
11l xo+ex0) = max([|£llxg, S 1 Fllx;) < Cav,

orkyna Beumy (5) BeImOMHsIETCS (2).
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JokaxkxeM TpoTuBOMNOJNIOXKHOE yTBep:KaeHue. Ilycts y € Yo+ Yy, £t > 0w e > 0.
IIpumenss (4), maitnem g € Yy NY;* rakoit, aro

lg(y)]
K(t,y; Yo,Y1) < +e
max([|gllvy,tllgllv;y)

ITo ycnosuio cymecrsyer npomoskenune f € X& N X{, mug xoroporo Beimosmeno (2).
TlosTomy W3 mpe bl AyIero HepaBeHCTBA U COOTHOIIEHUST (4) caenyer:

|f ()l

max(|[fllxs, ¢ 1fllx;7)

Orciona BBuly npousBosibHOCTH € > () [OJIy9aeM IpaBOe HEPABEHCTBO B COOTHOIIEHUH
(1). TIockombKy JieBoe HEPABEHCTBO OYEBHIHO, TO TeopeMa 1 IOKa3aHa.

K(t,y; Y, Y1) < C

+e < K(t,y; Xo,X1) + €.

Bameuanmue. Pesynprar, 6amsknit k Teopeme 1, 6uin panee nomyuen 9. Ilerpe [6].

[Tokaxkem, 9T0 B OJJHOM JIACTHOM CJydae 3a/a9a 0 K-3aMKHYTHIX TOJITapax CBOIUTCS
K BOHpOCy 06 OTHOCHUTEJIBHBIX IIOIIOJIHEHUAX.

Onpegnenenue 4. [Iycts X1 C Xy. OTHOCHTEIHHBIM HOMOJHEHIEM TPOCTPAHCTBA X1
OTHOCHTETBHO TIPOCTpaHCTBa X( HA3BIBAETCH GAHAXOBO MPOCTPAHCTBO X °, COCTOSTIEE
u3 Beex T € X TaKUX, 9TO CYIMECTBYET MOCIEAOBATENBHOCTD {Ty,} C X1, miust KoTopoit
BBLIIOJTHEHO:

z, —x B Xg 7 ||zs]|lx, <R mas mekoroporo R > 0.

[Ipu srom HOpMa ||| ¢ x, TOMaraeTcs papHoit mabEMyMy Beex Takux R [7, c. 12-16].
1

Teopema 2. Ilycts X7 C Xo u Y7 — 3aMKHYTOe TOAIPOCTPAHCTBO X1, BCIOY ILIOT-
noe B Xy. Torma (X, Y7) — K-samxuyTas mogmapa (Xo, X) Torma u TOIBKO TOTa, KOTIA
X, C Y (Bokenne HempephIBHO).

HokazarenbcrBo. [Ipeamomoxxum, aro Xy C 171X°. BBumy teopemnr 1 gocrarodno
moKa3aTh, 9To mpu HekoTropom C' > 0

1fllx; < Clifllyy (6)

quist Beex f € X§. Ilo onpeiesieHuio OTHOCUTEILHOTO HOMOJHEHUs JTst KaxKioro © € X1
HaliJIeTcs MOCIeMOBATENBHOCTD { Ty } € Y] Takas, aTo

lznlly, = ||9c||)~,1x0 n=12...) mw z, — z B Xp.

Tak kak f € X§, 10 f(2n) = f(z) upu n — oo. CieroBarenbHO, BBULY YCIOBUS

[f(@)] < sup|f(zn)| < [|Fllvy sup lznlly: = [[£llvy ll2llyx0 < Cllfllv;
n n

x| x,,

OTKYy/JIa cllejlyeT HepaBeHCTBO (6).
Hokaxkem obparnoe yrBepxkuaenue. Eciau (Xo,Y;) — K-samxayTag mogmapa napbt
(Xo, X1), To mo Teopeme 1 Bomosmeno (6). To ects npu dukcnposanaoM x € X3

[F (@) < Cllfllyy

st Beex f € X§. Dro osmauaer, uro dynkmmonan x(f) = f(x) menpepesen ma X ¢
HopMoii || f ||y, mpudaem Hopma dymkrnmonana ne mpesocxomut C||z|| x, . Ho mpocrpancTso

J;HX1

X
Y'° Kak pa3 u COCTOUT U3 BeeX Takux & € Xo 4, KpoMe Toro [7, ¢.17],

/()]
rexg r20 | fllvy

lally.xo =
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Urak, X; C }71X° n ||3:H}~,1x0 < C|lz||x, (z € Xy). Teopema 2 mokasana.

IIycte X; C Xy, X3 Bcrogay miotHO B Xo. MBI OymeM paccMaTpuBaTh TOAIAPHI TAPbI
(Xo,X1) Buma (Xo,Y1), e Y1 — noampocTpaHcTBO pocTpancTBa X1 KopasMmepHocTH 1
(unaue Y7 = Ker f, f € X{). Ilokaxewm, uro Becerga cymecryer f € X, miga Koroporo
cootBercrBytomasa noamapa (Xo, Y1) me K-3amknyra B (X0, X;). HeiicTBuTensno, mycTsb
f e X§, f # 0. ITockosrbky X7 C Xp, o f € X;. Kpome toro, cymecrsyer © €
X1\ Y1. Ecan mpeanonoxuTs, 9rto @ € f’lX‘j, TO JIJI HEKOTOPO# IOC/Ieq0BaTeIbHOCTH
{z,} C Y1 2z, —» 2 B Xo. Ho rorma f(z,) = f(z) (upu n — oo ). Buaunur, f(z) = 0,
9TO MPOTUBOPEYUT BHIOOPY x. Takum obpasom, Xy ¢ }71 ) M 3HAYUT, BBUJY TEOPEMBI 2,
nommapa (Xy,Y7) me K-3amknyta B (X0, X1).

[Tociteree 06CTOSITEIBLCTBO MOTUBADYET BBEJIEHHE CJIEJLYIONIETO OIPE/ICIICHNS.

Ounpepnenenne 5. Bygem rosoputh, aro 6anaxoso npocrpanctso X obmamaer (K*)-
cBolicTBOM, ecym Jiuis Jiio6oro f € X* cymecTByerT 6aHAXOBO TPOCTPAHCTBO Y, 3aBUCSIIEe
oT f, Takoe, 9TO
1) X CY;

2) Xy = Ker f Bciony mwiorso B Y
3) X C X},

Bamernm, aTo pedaekcuBHBIE TpocTpancTBa (K *)-cBoiicTBoM HE 06maM210T. DTO CIte-
JIET U3 TOT'O, YTO IPOU3BOJIHLHOE IOAIIPOCTPAHCTBO PEMIIEKCUBHOIO IIPOCTPAHCTBA TaKKe
PedIIEKCABHO W MOITOMY TIOJHO OTHOCUTEILHO JIIOOOTO COMEPIKAIIETO ero baHaX0Ba MPO-
crpaHcTBa [6, ¢.18-19].

[TokazkeM, 4T0 3TUM CBOCTBOM 06s1aa10T “BecoBbie” Ly -npocrpanctBa. Ecau f(t) —
nosoxkuTenbHAs cymmupyemas dyukmua wa [0,1], To mpocrpancrso Li(f) cocrouT m3

1
Beex m3MepuMbix Ha [0,1] dymxuumit z(t) Takux, aro ||z|| 1, 5 = [ |x(t)|f(t)dt < oo.
0
Teopema 3. Ilpocrparcrso Ly (f) obmamaer (K*)-cBoiicTBoM.
HokaszaresbcTBo. BBUjiy onpesiesieHnsT JOCTATOYHO JOKA3aTh CIIEAYIOIEe yTBED-

KJIeHne: JJIs Ji000i pyHKIMHR Yy € Loo(%), y # 0 cymecryer dynkuuga ¢ (t) > 0, 0 <
t < 1, Takag, 9TO HOIOJHEHHE MOAIPOCTPAHCTBA

1
Hy = {ze Li(f): / 2(O)y(t)dt = 0}
0
npocrpascTBa Ly (f) orrHOocHTensHO npoctpancTBa Ly (1)) comepxur Ly (f), To ecTh
Li(f) c H™). (7)

Crauasa paccMOTpUM 9acTHBIN caywaii: y(t) = f(t). [lokaxkeM, 9TO TOT/Ia MOXKHO B3STh
P(t) = tf(t). JocTaTouHo IPOBEPUTH, ITO

1 FrLa (tF(1))
t)=——€H )
0= 7 € Hs

PaCCMOTpI/IM IIoCJIeJ0BaTeJIbHOCTDb

L pa®, (=12,

1
alt) = =(0 = 1) X0 () 7L

f(t)
Torna x,(t) € Hy,

znllL, () :/0 |zn (£) f()dt = 2(n—1)
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n

1 1
n 1
len — @l = / Lo (£) — w(t)|LF (1) dt = n/ tdt = o0 (upu n > o).
0 0
Paccmorpum reneps obmuii caygait. Hafinem rakyto "BecoByro” dbyukmmio 1 (t), aro

M r7L1(¢)
0 € H,/". (8)

Oynxrma Y} € Ly (f) \ Hy. B cavom sieme, || 4|1, () = fly Oldt <lyllr. Il <oo
1
Yy
Off— t)dt # 0.
Ecan )
F={tel01]:[y®] > 5lylre) fFO)}

ro m(F) > 0. OnpemesanM MHOXKECTBA

f

Fp={teF:yt)> %HyIILW(%)f(t)} n Fo={teF:y(t) < ——IIyIIL (1) (B)}-

IMockonbky m(F) = m(Fy) + m(F-), to xora 6 omao u3 muoxkecTs Fy mwm F_ mmeer
HoJIOXKKTEbHYIO Mepy. Ilycrb, nanpumep, m(Fy) > 0. Oupejesum 110cJ1e/10BaTeIbHOCTD

nHTEepBaJIOB

6n(s):(s—%,s+%) (n=1,2,...), s€0,1].

ITo Teopeme JleGera [8, ¢.276] muOXKeECTBA

n—oo 2
On(s)

Fy={sc[0,1]: lim " / Ft)dt = £(s)}

Fi={s€]0,1] : lim n / y(t)dt =y(s)} =

nmeror Mepy, pasayio 1. Ilosromy G = F N F; N Fy sBisiercss MHOXKECTBOM HOJIOXKH-
TeabHOI Mepbl. Ecin tg € G, To cyImecTByeT ng Takoil, 9aTo mpu k > ng

Wiy S0 <2 [ w0t w k[ st <450, (©

f
O (to) Ok (tO

OHpe,D;e.HI/IM IIOCJIeJ0BAaTE€JIbHOCTh MHO2KECTB U’ (i)yHKH;I/Iﬁ

%z%mmwmsz»,%wz%hmwﬂgmmw

-1
2
e ¢, = — [ yf((tt)) dt (f y(t)dt) .
[0,1]\en
Torna zy(t) € Hy (n=1,2,...), a BBuay (9) u nepasencrsa l'eiibiepa noiydaem

leallzain = leal [ 02+ [ ly(ola <

[0,1\en
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4
g—
Tl s,

Bsenem "BecoByo” pyHKITHIO

2f (o) |9l _ ) 1l + Il 11l = 9yl ) 1 £

¢(t) f( )X[O 1]\e Z Xen\enJrl I‘rue €= U?Lozlen‘

Tak xax 0 < 9¥(t) < f(t), ro Li(f) C Li(¢). Kpome Toro, BBuay (9) m Hepasencrsa
Tespmepa

y(t

y B y(t) [0,1]\en
n%fmw—/mlf@wwﬁ<|fydﬂ /fdﬂ»/w\ﬁ

€n

18
nyllc.,

9
< \|y||L (3lIF 1k + —||y\|L il = Myl )llf 1l
TO €CTh ||z — 7HL1(¢) — 0 (mpm n — 00). Tem campiv (8), a 3uaunT, n BIOoXKenwUe (7)
JIOKa3aHO.
Ocrasocs mokasars, aro H,, Beiogy miorHo B Ly (). Eciu « € Ly (v), To mns moboro
m € N nonoxum z,,(t) = z(t)X[0,1]\e, (t), TOTMA 77, (t) € L1(f). Heiicteurensno, mis

te(0,1]\em $(t)>Tf(t)n
ol = [ e@l@a<m [ e@od < mldl <

[0,1\em [0,1]\em
< meHLl(W < 0.

Kpome Toro, B crity abcoroTHO# HEMPEPHIBHOCTH WHTETPAJIA UMEEM

o= il = [ @@+ 0 (= o0),

Tak Kak & € Li(¢) u m(ey) = 0 (m — oo). 3raunt, misg aoboro € > 0 cymecTByer
x1 € Ly(f) Takas, aro ||z —z1||1, (y) < 5. Hanee, BBuny Broxenus (6), naitnercs zo € Hy,
TaKas, 970 ||z2 — 1|1, (y) < 5. CremoBaTensuo, ||z — ||, (y) < €, 1 TeOpema moKa3aHA.
U3 teopem 2 u 3 nmosrygaem
Cuepncrsue. s noboro 2* € (Ly(f))* cymecryer dynkmus 9 (t) > 0 Takasi, 9410
napa (L1 (v), Hy~) K-samxayTa B nape (L1(¢), L1(f)), tae

H,« ={z € Li(f) : z*(x) = 0}.
Bonpoc 0 K-saMKHyTOCTH CHMMeTpUYHBIX mpocTpaHcTB Jloperma A(¢p) ¢ Hopmoii

lzllacg) = fz ) (¢(t) — Bospacraromas Borayras dynkuus Ha [0,1], ¢(0) = 0)

ocraercs OTKpI)ITI)IM B onpenenennom cMmbicie 3T TPOCTPAHCTBA OJM3KH K "BECOBBIM™
L+-ipoctpancrBaM. TeM He MeHee, clleyoIIee YTBEPKIEHNE TPUBOJIUAT K MBICTH O TOM,
4T0 mpocrpancTBo Jloperna A(¢) obmamaer (K*)-cBORCTBOM TOIJa U TOJIBKO TOTZA, KO-
ra OHO B30MOPGHO TPOCTPAHCTBY L1, TO €CThb

(1)

lim —* <
t—0+ ¢
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Onpenenenue 6. Banaxoso mpocTpaHcTBo Y HasblBaeTcd HAeATbHBIM GAHAXOBBIM
IPOCTPAHCTBOM, eciu u3 Toro, uro |z(t)| < |y(t)| nourn Beropy u y € Y, ciaeayer Boos-
menne ycnosuit # € X n ||z||x < |lyllx.

IIpengioxxenne. Ilycts ¢(t) — Bormyras Bospacraromast GYHKIUS TaKkast, ITO

lim @—

t—0+ t

Ecan
1

Hy ={z(t) € A(¢) : /:c(t)dt =0},
0
TO Jyist JI060ro GaHaxoBa MAEAJLHOrO HpoCTpancTsa Y rakoro, 4ro A(¢) C Y,

1¢ HY.
HokazaresibcTBo. [Ipeamnonokum, 9To yTBEepKIeHNEe TeOPEMBI HEBEPHO, TO €CTh CY-

IMecTByeT HaeaqbHoe 6HaHAXOBO IpOCTpaHCcTBO Y Takoe, uto A(¢) CY m Z(t) =1 € HY .
IIo onpejieseHIIO OTHOCHTEJIBLHOIO [IOMOJHEHN HalAeTC II0CIeI0BaTEIbHOCT

{un} € A(9), llynlla) <C, yn € Hi(n=1,2,...)u y, = T8 Y (mpm n — 00).

Orcrona cieyer, 9To oCIen0BaTeNLHOCTE { Yy, } cxomuTes k T no mepe Ha [0, 1] [9, ¢.139].
CanenoBaresbHo, o Teopeme @. Pucca [8, ¢.110] cymecTByer moamnocie oBaTeIbHOCTh
{z1} C {yx}, cxongmasics x bynkuum Z(t) mourn Berogy Ha [0,1]. CormacHo Teopeme
I.®. Eroposa [8, c.111], muga moboro § > 0 cylecTByeT Takoe M3MEpUMOe MHOXKECTBO
Es C [0,1], aro

1) m(Ey) = 1-6,

2) ma MHEOXKecTBe Ej§ MOCIEI0BATENBHOCTD {2)} CXOMUTCS pAaBHOMEDHO K Z(t).

U3 ycnoBus 2) nosydaeM, 9ro npu k — 0o

/%ﬂﬂh%/é@ﬂhﬂMEgzl—&

ITosromy, Tak xak zx(t) € Hy (k=1,2...),

/ zi(t)dt = —/zk(t)dt — —-m(Es) =46 —1,

[0,1]\ Es Es

u, 3Ha9uT, upu k > ks |7, c.89]

5
/4@ﬁ> /\%@w>l%f (10)
0

[0,1]\Es

ITo ycnosmio must moboro A > 0 maiimercs § > 0 takoe, ato ¢(t) > At qra 0 < t < 4.
Torma, npumensist (10) npn atom § > 0 n k > ks, nomyan:

) )
1-6
lealla > [ st@dole) > 4 [ s> 4252
0 0
TeM caMBIM MOCIIEIOBATEIBHOCTD {Yy, } HeorpanndeHa mo HopMme A(@), 9TO IPOTHBO-

PEYUT IIPEJINOJIOKEHUTO. Hpe,zmomeHI/Ie JOKa3aHO.
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ON K-CLOSED SUBCOUPLES AND RELATIVE
COMPLETIONS

© 2002 S.V.Astashkin, R. Uzbekov?

Let (Xo,X1) be a Banach couple such that X; C Xo. Subcouples of the form
(Xo, Y1) with a subspaces Y1 of codimension 1 of the space X are considered.

By the analogue of the Hahn-Banach theorem about extending of linear func-
tionals, we find the criterion of (Xo, Y1) being a K-closed subcouple of the couple
(Xo0,X1). A new concept of (K™*)-property of a Banach space is introduced. We
prove that arbitrary "weighted” Li-space has this property.

IMocrynuna B pemakmuio 24/ X/2002.

2 Astashkin Sergey Vladimirovich (astashkn@ssu.samara.ru), Uzbekov Roman (uzbekov_roman

@mail.ru), Dept. of Functional Analysis and Theory of Functions, Samara State University, Samara,
443011, Russia.
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JTEKOMIIO3UIINS MHOT'OTEMIIOBBIX MO/IEJIEN
VIIPABJISIEMBIX CUCTEM!

© 2002 M.M. Cemenopa?

B crarpe mamaraerca MeTon JEKOMIIO3UIMH MHOTOTEMIOBON MOJEIU HeJMHEH-
HOI yIpaBJjIsieMO#l CUCTEMbl, OCHOBAHHbBII HA TEOPUU UHTEIPAJIbHBLIX MHOI0OOpa3uit
OBICTPBIX W MeJJIEHHBIX JBukeHuit. Vcciemyercs ynpaBiseMoCTh CHCTEMBI BOJIM3H
Havaja KoopauHat. [IpuBenen nmpumMep, MILUTIOCTPUPYIOMINI OJIyYeHHBIE PEe3yJIbTa-
THI.

1. Pacmienistoriee mpeodpa3oBanue

PaCCManI/IBaeTCH CucCTeMa BHIa.:
i
H ek @i = fi(To,T1,. .., Tn €15 En) + Bi(To,€1,. .., €n)u, 1 =0,n, (1.1)
k=0

rne t € R, z;, f; € R™,u € R"— ynpasnaromue Bozneiictsug, B;, i = 0,n— MaTpud-
Hble (DyHKIUM COOTBETCTBYIOMMX PA3MEPHOCTEH, £;—MAaJIble TOJOKUTEIHHBIE TapaMeT-
por, g € (0,e)],1=1,n,e0 = 1.

[IpeAmoIoXK UM, ITO BBIMOJHSIIOTCS CJIEIYIONHE YCIAOBUSI:
1) YpaBHenue

falzo, 21, ..., 2n,0,...,0) =0

nmeer mzosmposannoe pemenne r, = h200(xg 1, .. 2, ).
2) B obmactn

Q= {(.%‘0,.’,131, coey Ty €1, - -75n) : ||xn - h%O’m’O(xO: LR mnfl)H < Pns

g1 € (0,e)],1 =1,n}

bynxmun 200 f; i = 0,n UMeroT JOCTATOYMHOE YMCJIO PABHOMEDHO HENPepHIBHLIX H
OTPAaHUYEHHBIX YaCTHBIX IIPOU3BOJIHBIX IO BCEM I€PEMEHHBIM.

3) CobcrBennble sHaueHus A; = A (o, T1, ..., Tn—1),1 = 1, n, MaTPUIBI
Ofn
0,0,...,0
_(3707 L1yeeyTn—1; hnY T ("1"071‘17 s 7$n71>7 07 te 0)
or,

Ipencrarnena mqoxTopoM dbusnko-mMaTemarndeckux Hayk mpodeccopom B.A. Coboensim.

2Cemenosa Mapuna Muxaitiosua, kadepa BbICIIEH MATEMATHKE U S9KOHOMHKO-MATEMATUIECKIX Me-
rogoB CaMapCKOil rocymapCTBEHHOR skoHOMHUUecKOil axamemuu, 443090, r. Camapa, yi. Cos. Apmumn,
141.
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VIOBJIETBOPAIOT HepaBeHCTBY Re A\; < —28 < 0.
1') Ypasnenne

0,0,...,0 _
fn—l(:EOal'l) e '75[:n—1;hn7 B (anxla s 7$n—1)70) e 70) =0
0,0,...,0
uUMeeT U30JIMPOBaHHOE pedIeHue T,_1 = hn’;1 ’ (zo, .. ,xn_2).

21) B obnactu
. ) 0,0,...,0
Q1 - {(1‘07 oy Tn—2,€1,. .. 7En) . H"L‘nfl - hn71 (1‘07 L] 7xn72>H < Pn—1,

g1 €(0,¢f], I =T1,n},ef <&},

0,0,...,0 L
dbyuknuu h,) ;" fi,1 = 0,n — 1 UMeloT KOCTATOYHOE YUCJIO PABHOMEDPHO HEIPEPBIBHBIX
U OIrPaHUYCHHbIX YaCTHBIX IIPOU3BO/HBIX 110 BCEM IME€PEMEHHbIM.

3!) Cobereennnie sHavenus \; = \;(Zo, ..., Tp_2),4 = 1,n,_1 MATPHIILI
afn 1
- 0,0,...,0 0,0,...,0 0,0,...,0
F(xo, ey Tn—2, n’!l ' (CC(), Ce ,.’En_g), hn’ e (Io, ey Tp—2, h’nL’l ’ ),0, A ,0)
n—1

VIOBJIETBOPAIOT HepaBeHCTBY Re \; < —28 < 0.

1"1) Vpasuenue
0,0,...,0 0,0,...,0 0,0,...,0 0,0,...,0 _
fl(l‘o,l‘l,h27 7 ,...,hn’ E (I0,$17h2’ e 7"‘7h‘n’771 ! ),0,...,0) =0

0,0,...,0
MMeeT M30JIMPOBAHHOE DelteHne ¥y = hy (z0).
27~1) B obnactu

Q1 = {(zo, 21,615 80)  lz1 — B (o) < p1,s
€€ (O,EI"_I],Z = 1,7},57_1 < E?_z << eY

. 5 o 0,0,...,0

dysknmn hj,j = 2,n, fi,i = 0,1, hy AMEIOT JOCTATOTHOE YUCIO0 PaBHOMEPHO
HEIPEPBHIBHBIX W OTPAHMYEHHBIX YACTHBIX IIPOU3BO/IHBIX 110 BCEM II€PEMEHHBIM.
3"~1) Cobcreennnie 3ramenns A; = \;(2g),i = 1,n; maTpumsr

ofi ( ho,...,o(x ) ho,...,o(x ho,...,o) ho""’o(x RO ho,...,o) 0 0)

8371 0,14 0),1tg 0,141 g ey Iy 0,741 gerenlbp_1 )oYy,
VAOBIETBOPAIOT HepaBeHCTBY Re \; < —28 < 0.
Cuuras u HE3aBUCHMBIMU BXOJIHBIME IIEPEMEHHBIMHE, C/IEIAEM TJIAJKYI0 3aMEHY IePEeMeH-
mBIX [1]:

n J
rog = U0+ZH€ng7

j=1k=1
n J
Z; = 'Ui+hi+z HEkHZJ,sz,
j=i+1k=i+1
Tn = Up+ hy,
tie by = hp (2o, ooy, Tne1,€1,- -, En)s

1 1 1

HO = HO(’U(),’Ul,El,...,En),hl = hl(’UO +61H0,61,...,€n),
2 _ 172 1 ; — .

H? = H(vo + e1Hg,v1 + hi,v2,€1,...,6pn), 1 =0,1;



