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HexoTopbie NpUMEHEHHS NPOCTPAHCTB C OTPHUATENLHOH HOpMOil

10.M. BEPEBAHCHUN (Kues)

IIpéerpancrsa ¢ oTpUUATENLHON HopMolt THHA BBemenubix I1. Jlaxcom
BCCHMA YIOGHEL IIPH MCCIENOBAHHM PHAA BONPOCOB, CBHABAHHLIX ¢ Kupde-
PEHUMANGHEIME YPABHeHHAMA. B JoKIzane PaccMATPUBAIOTCA HEKOTO-
pBle NPHMEHEHHS TAKMX IPOCTPAHCTE K KPAeBBIM 3afadaM ¥ K CIERTPAIb-
HOR TEOPUM. .

Mul vemonb3yeM ciemylolylo ofuyio cxemy: mycrs H, — IIOXHOE
rUABGEPTOBO IPOCTPAHCTO (IIPOCTPAHCTBO © HYIeBO# HopMoit), (f, g)o —
craIApHOE Ipoussexerne B HeM. O6osHauuM yepes H, HEKOTOPOE ILIOTHOE
JupeiHoe MHOMECTBO B H,, ABIAOIIEECA IIONHBIM TMILO0EPTOBHIM IpPO-
CTPAHCTBOM OTHOCHTEILHO HOBOTO CHAJIADHOTO IPOWSBENeRHA (u,9),,
upuuem |lwfly < |lull, (weH,). Bearuit nuuefiubii HenpepsBHbI dyHRIMO-
nan 1(u) Hap H, Moixer Gwirh peanusoBar B BURe l(u) = (a, u)y, THE a —
BIEMENT HEKOTOPOTO TIuiLGeproBa IpocTpamctsa H_ — NpocTpancTsa
¢ OTPHIATENbHO! HOpMOH, maoMeTpuyroro H.,_ . DmeMeHTs! 3 H_ MOMHO
paccMaTpuBaTL KaK ,,0600IIeHAEe BEKTOPEL KOHEYHOro MOPAXKA HAaN
OCHOBHLIME BexTopamu ma H .

PaccmaTpuBaoTes CIERYIOMUE IPUMEHEHMHA

1. Hccaedyemea kpaesas sadaua &[u] = f, ede & — auneiiroe dupgpe-
PeHYuabHOe 6uIpadceHue; % YHoenemsopaem  HeKOMOPHM  OOHOPOOHBIM
epanuunbli yeaosuam. ECIH CIpaBeiiMBO HHEPreTHYECKOe HEPABEHCTBO
€Tz, 2 Ollull, ¢ mexoTopol IONMOMMUTENLHON HOPMON OTHOCHTENHHO
HyneBoro mpocrpaucrsa H, = L, U aHATOTHYHOE HEPABEHCIBO WJIA
compsuKeHHOlt 3amaun, TO paccmarpuBaemas sajgaua nmeer craboe us L,
pemenue upH Jo6oi feH_ WM riagkoe peuleHume eIWHCTBEHHO. [laercs
HEKOTOPAR METONUKA IIONYUYeHNs DHEPreTHYecHMX HepaseHcIB. OHa mpu-
MEeHSETCH K CIICAYIOIIAM KIaccaMm samad:

a) Kpaepbic sagadn [if ypaBHEHUH CMEIIQHHOTO THIA B ILIOCKOCTH
(@y, @p), pUUEM £ UPH %, >0 — MPOMIBOILHOE HIIUNTHICCKOE BHPA-
JKEHME BTOPOTO HOPANKA, KOTOPOE IPH 2, << 0 HEmpepHBHO Nepexomut
B Brpamenue Uaminirura.

6) Kpacsee samaws pus ypasueHui Buma dw/di—Aw =f, THe
w(t) — BEHTOP-QYHKIUSA CO BHAYEHWAME B TMIHOEPTOBOM IPOCTPAHCTBE,
a A -— CaMOCONPSMEHHbIH, BOOGIIE TOBOPA, HEDINNITIECKHH omeparop.
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B) Kpaepsre sapaun tuna Jupuxie pid ypaBHesui BTOPOro MOPHILKA
¢ mocrofupsMu xoa(duumenramu. B wactmoerw, sapava tnma lupuxie
ISl YPABHEHWA KOJEGAHUFA CTPYHBL

9. Iocmpoerue pasaoncenull no 0600ujeHHbIM COGCMEEHHUM 6EKINOPUM
CAMOCONPANCEHHO20 onepamopa 6 esuibbepmogon npocmparcmee Hy. o-
KABHIBAETCH, UTO IPY OJHOM JOTMONHHUTENILHOM Oorpanmueny ua H, y Ta-
KOT0 OIIEpPaTopa CYIUECTBYET IOJHAA CHCTeMa O0COGUICHHBIX COGCTBEHIBIX
Bexropos u3 H_. Bouxee XeTalbHO HCCICAYIOTCH CIHCAYIONME BOLPOCH:

a) Msygaerca xapaxrep PasmosKeHuil mis pudepenuanbHLIX. ore-
PATOPOB B KOHEUHOH M OecHOHEUHOM obuacrax. Mecmexyeres moBepenne
Ha 0o COGCTBEeHHEIX (yHKImiL.

6) MsyuyaloTca BOMPOCH!, CBABAHALIE ¢ 0G0GIMEHMEM n-MepHOIL TeopeMut
Boxnepa 0 IMOJOMKUTENbHO ONPEREICHHHX (PYHRUMAX HA ciydall pasio-
JHEHME 1o coOCTBeHHHIM (PYHRUMAM Tu(PepeHnmaibHEK OILEpPaTOPOB.

3. Hccnedoganue cnekmpaabHblE C60IiCME HEKOMOPBLIL KAACCO8 HECaMmo-
CONPAdCEHHBT onepamopos. IIpexBapUTENBLHO NOKABHIBACTICH, UTO AHAJIH-
THYecKas (YHKUUA B BEPXHEH INOLYINOCKOCTH ¢ MAKCHMYM CTEIIEHHEIM
pocTOM NpH UPUOGINMKEHHM K BEIIECTBEHHON 0CH MMEeT NPEHENbHLIe 3HA-
YEHHA HA 9TO OCH, ABIAIOMMECH OGOCIICHHBIME (YHKIMAMA H3 HEKO-
roporo H_. 9TOT peayibraT NPUMEHAETCS K IOCTPOSHMUIO CICKTPATIBIBIX
pasnosxenuii BooGme roBOPS HEOTPAHMYECHHOr0 ONEPATOPA B FUILGEPTOBOM
IPOCTPAHCTBE, HMEIOIIEr0 YHCTO BEIIECTBEHHBIH CIIEKTD M Pe30olbLBEHTA
KOTOPOro BONMBM BENIECTBEHHOM * 0CH YIOBIETBOPSET OUeHKe |rez| <
< Clflimel* (%> 0).
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Approximative dimension of linear topological spaces
and some of its applications

(Summary of a report)

by
(. BESSAGA, A. PEECZYNSKI and 8. ROLEWICZ (Warszawa)

Certain classes of linear topological spaces introduced by French
mathematicians seem to be more gimilar to finite dimensional spaces
than the Banach spaces are. As a measure of this similarity one may
congider the so-called approzimative dimension.

I. Let X be a linear space. A and B — two subsets of X. Put

M(4A, B, s) ;
= gup{n: there exist ,,..., s, cA such that m;—m.<B for ¢ # &},

M (4, B) = {p: lim|p(e)] = oo; ﬁn:tp(s)/M(A, B, &) = 0},

where ¢ (e) are real functions defined for & > 0. The quantity M(4, B, &)
iy called s-capacity of the set A with respect to B.

Consider X with a fixed locally convex topology o: X = (X, o).
Let 0 be the class of all convex centrally symmetric neighbourhoods
of zero, I — the clags of all convex bounded sets with the centre of sym-
metry in zero.

Definition. The family of functions

MX)=U NMV, V)
Uel VO
is called approwimative dimension (a.d.) of the space X (see Kolmo-
gorov [7]).

Tt is easy to verify that the a.d. of n-dimensional spaces is equal

t0 {p: lim |p(&)| = oo, lin;(p(s)'e"’ = 0}; the a. d. of the infinite dimensional
&0 =S

Banach spaces i trivial, i.e. it consists of all functions ¢ for which
lim [p(e)| = oo,
=0

The approximative dimension is an isomorphical invariant: more-
over if Y is isomorphic to a subspace of X then M(Y)C M (X).
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