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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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Similarly two other invariants may be congidered ag d.a.:
MI X — 7 —
(X) BL‘% I%M(B, Uy, M'(X) ALE;BC;M(A,B)-

There exists another approach: instead of e-capacity one takes as

a sta)rtn‘)g-pomt the quantity 8(4,B,n) — the so-called n-th diameter

of 4 with respect to B &(4,B,n) = infsupep(x, L), where L runs
L wed

over all n-dimensional linear sets in X, op(x, L) is the distance bhetween
the point # and the set L “induced by B”), and we define the classes
of sequences (4, B) and (X) in similar way as M (4, B) and M(X).
This approach is especially convenient in the case of Kothe spaces.

II. Case where X is a space of type F (B, -space) or DF.
THEOREM 1. The a. d. of X is not trivial if and only if X is & Schwarts
space (see [17]).
THEOREM 2. M(X) = M'(X) = M"(X).
TrroreM 3. X is nuclear if and only if M(X) C {p: limgp(e) /" = 0}.
&0

TBZE.OR.EM 4. If X is a countable Hilbert space (i. e. the topology of X
oan be given by a sequence of scalar products), then M (X) = M(X*.

III. Application.

1..THEOREM 4 (Dynin and Mitiagin [3], Dynin [21]) FBach dbasis in
an arbitrary nuclear F-space is an unconditional basis. It follows that every
nuclear F-space with o basis is a Kéthe space. ‘

2. Application to the classification of these spaces: proofs that
conerete spaces are mot isomorphic.

. 3: Example of an infinitely dimensional F-space not isomorphic

with its maximal subspace.
) 4. Application to the investigation of universal spaces (Pelezynski
[16], Bessaga and Pelezyrigki [17]).
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