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On the functor of semiadditive 7-smooth functionals
R. B. Beshimov, N. K. Mamadaliev
Tashkent State Pedagogical University, Uzbekistan

In the work we investigate categorical and topological properties of the functor O.S., of semiadditive
T-smooth functionals in the category T'ych of Tychonoff spaces and their continuous mappings, which
extends the functor OS of semiadditive functionals in the category C'omp of compact spaces and their
continuous mappings. It is proved that the functor OS. is significantly different from the functor O,,
as it preserves the preimages and nonempty intersections of closed subsets of Tychonoff spaces. One
of the main results is that the functor OS5, : Tych — Tych is normal.

On completion with respect to ultrafilters
D. A. Boljiev, G. O. Namazova
National Academy of Sciences of the Kyrgyz Republic, KRSU named after B.Yeltsin, Bishkek,
Kyrgyz Republic

In the talk the notions of strong (weak) P-completeness of a uniform space are introduced and
different connections have been established with the spaces of relevant type of compactness.

COMPACTIFICATION OF UNIFORMLY CONTINUOUS MAPPINGS
Altay A. Borubaev
National Academy of Sciences of Kyrgyz Republic, Bishkek, Kyrgyz Republic

Below the notion of compactification of a uniformly continuous mapping is introduced and some
of their properties are established. The notion of compactification of continuous mappings has been
introduced and studied in [5, 12]. A wider study of compactification of continuous mappings has
been done by Pasynkov [10] and in [11, 8, 9]. All considered uniform spaces are assumed to be
separated and given in coverings terms, mappings are uniformly continuous and topological spaces
are Tychonoff.

Definition 1. [8]. Let f : (X,U) — (Y,V) be uniformly continuous mapping. A mapping cf :
(cX,cd) — (Y,V) is called compactification or uniformly perfect extension of the mapping f if the
following conditions hold: 1) X C ¢X ; 2) [X].x; 3) ¢f|x = f; 4) ¢f is a uniformly perfect mapping.

For two compactifications ¢;f : (a1 X, cid) — (Y, V) and cof : (o X, cold) — (Y, V) of a mapping
f o (X,U) — (Y,V), as usually we set cof > ¢ f, if there is a uniformly continuous mapping
0 (X, cld) = (1 X, 1), such that cof = ¢1f - ¢ and ¢ is an identity mapping on X.

The notions of uniformly perfect and complete mappings are introduced and investigated by the
author in [1, 2, 3, 4].

Theorem 1. Every uniformly continuous mapping f : (X,U) — (Y, V) has at least one compactification
(= of one uniformly perfect extension).

Theorem 2. Every uniformly continuous mapping f : (X,U) — (Y, V) has mazimal compactification
(= a mazimum uniformly perfect extension).

Theorem 3. Let f : (X, U) — (Y,V) be a uniformly continuous mapping. Then the following
conditions are equivalent:

(1) A mapping f is uniformly perfect.

(2) A mapping f is precompact and for any compact extension (b.Y,bV.) of a uniform space (Y, V)
the mapping b.f satisfies to the condition B.f(5sX \ X) Cb.Y \ Y.

(3) A mapping f is precompact and the mapping Bsf = (Bs X, BUs) — (BsY, BVs) satisfies B f (B X\
X)CBY\Y.



(4) A mapping [ is precompact and there is a compact extension (b.Y,bV.) of a uniform space
(Y,V), such that for the extension Bsf : (8:X,BUs) — (BsY,58Vs) of the mapping [ the
inclusion Bsf(BsX \ X) C BY \ 'Y holds.

Taking this into account and assuming that U is a maximal precompact uniformity of a Tychonoff
space X, then Theorem 3 implies well-known theorem of Henriksen and Isbell [7] in the form,
contained in [6].

The set of all compactifications of a uniformly continuous mapping f : (X,U) — (Y, V) will be
denoted as K(f). The set K(f) is partially ordered by the order “<” which we introduced earlier. A
partially ordered set (K (f), <) is not empty (Theorem 1) and has a maximal element (Theorem 2).

We denote by C(f) the set of all such uniformities Up of a space X that, firstly Up C U, and,
the second, a mapping f : (X,U.) — (YV) is precompact and uniformly continuous. The set C(f)
is partially ordered by the inclusion “C”. A partially ordered set (C(f),C) is not empty and has a
maximal element.

Theorem 4. There is an isomorphism G : (K(f),<) — (C(f), <) between the partially ordered
sets (K(), <) and (C(f), ).
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ON B-LIKE COMPACTIFICATIONS AND INVERSION-CLOSED RINGS OF UNIFORM
SPACES
Asylbek A. Chekeev
Kyrgyz National University, Mathematics, Kyrgyz-Turkish Manas University, Bishkek, Kyrgyz
Republic

In [3| for uniform space uX by a normal base Z = {Z(f) = f~Y0) : f € U(uX)}, where
U(uX) is a set of all uniformly continuous functions on uX Wallman compactification 5,X [1, §]|
and Wallman realcompactification v, X [11] had been constructed and their uniformities had been
described. The compactification 5,X is a S-like compactification [10], and it is connected with an
algebra C,(X)(C: (X)) of all (bounded) u-continuous functions on uX in sense |2, 4]. We note, that
C,(X) is an algebra with inversion in sense |6, 7, 9]. Now for the rings C,(X) and C}(X) a uniform
analogues of Gelfand—Kolmogoroff and Stone Theorems have been proved, which are established a
homeomorphism between ,X and a space of maximal ideals of the rings C,(X) and C}(X) with
Stone topology. Due to Wallman realcompactification v, X z,-complete uniform spaces are determined
and a uniform analogue of Hewitt Theorem [5, 3.12.21(g)| have been proved.
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Lego-like spheres and tori
Michel Deza and Mathieu Dutour Sikirié

Given a connected surface Fo with Euler characteristic x and three integers b > a > 1 < k, an
({a,b}; k) — Fy is a Fo-embedded graph, having vertices of degree only k& and only a- and b-gonal
faces. The main case are (geometric) fullerenes (5,6;3) — S2.

Call an ({a,b}; k)-map lego-admissible if either ', or L« is integer. Call it lego-like if it is either
ab’-lego map, or a’b-lego map, i.e., the face-set is partitioned into min(p,, py) isomorphic clusters,
legos, consisting either one a-gon and f = }’j’—z b-gons, or, respectively, f = % a-gons and one b-gon;
the case f =1 we denote also by ab.

Call a ({a,b}; k)-map elliptic, parabolic or hyperbolic if the curvature k, = 1 + % — g of b-gons is
positive, zero or negative, respectively.

All 13 elliptic ({a,b}; k) —S? with (a,b) # (1,2) are ab’.

No ({1,3};6) — S? is lego-admissible. For other 7 families of parabolic ({a,b}; k) — S?, each lego-
admissible sphere with p, < p; is a’/b and an infinity (by Goldberg—Cozeter operation) of ab’-spheres
exist.

The number of hyperbolic ab’ ({a,b}; k) — S? with (a,b) # (1,3) is finite. Such a’b-spheres with
a > 3 have (a, k) = (3,4), (3, 5), (4, 3), (5, 3) or (3, 3); their number is finite for each b, but infinite
for each of 5 cases (a; k). Any lego-admissible ({a,b}; k) — S? with p, = 2 < a is a’b.

We list, explicitly or by parameters, lego-admissible ({a,b};k)-maps among: hyperbolic spheres,
spheres with a € {1,2}, spheres with p, € {2, &}, Goldberg— Coxeter’s spheres and ({a, b}; k)-tori.

We present extensive computer search of lego-like spheres: 7 parabolic (p,-dependent) families, basic
examples of all 5 hyperbolic a’b (b-dependent) families with a > 3 and toric azulenoids ({5, 7}; 3)—T2.

The Mackey topology problem
Dikranian Dikran Niscian, Aussenhofer Lydia
Udine University, Italy

According to the classical Mackey theorem, every locally convex topological vectors space admits
a finest compatible locally convex vector space topology. Replacing continuous linear functionals by
continuous characters, Vilenkin introduced a nice and natural counterpart of local convexity, namely
local quasi-convexity, for topological abelian groups. Here the problem of the existence of a finest local
quasi-convex compatible group topology (called the Mackey topology in honor of George Mackey),
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raised in the nineties of the last century, is still open. We discuss the recent progress in the field and
present some new results (e.g., a complete solution of the problem in the case of locally quasi convex
groups of finite exponent).

Triples of infinite iterates of convex subfunctors on functor of the

positively homogeneous functionals
G. F. Djabbarov
Tashkent, Uzbekistan

The present paper is devoted to study of the space of all weakly additive, order-preserving,
normalized and positively-homogeneous functionals on a metric compactum. We construct an analogue
of the modified Kantorovich-Rubinstein metric on the space OH (X)) of all weakly additive, order-
preserving, normalized and positively-homogeneous functionals on a metric compactum X. We investigate
under what conditions subfunctors of the functor OH will be perfectly metrizable. We prove that
under natural assumptions on X the triple (F%(X), F{*(X), F{ (X)) is homeomorphic to the triple
(@, s,rint @)), where F is a convex subfunctor of the functor OH,.

Cantor set in R® ambiently universal for a special family of Antoine

Necklaces
Olga Frolkina
Moscow State University, Russia

Let F be a family of sets in R3. A set U C R3 is called ambiently universal set for the family F if
for each set M € F there exists a homeomorphism hy; of R? onto itself such that hy (M) C U.

Bothe showed that in R? there does not exist a closed zero-dimensional set ambiently universal for
all Cantor sets [1].

Proof of Theorem 5.1 in [3] implies that in R? there does not exist a closed zero-dimensional set
ambiently universal for all ramified Antoine necklaces. (By Antoine necklace we mean Cantor sets
in R? of special type; they generalize classical Antoine’s construction and were defined in [2]. A
ramified Antoine necklace is a Cantor set obtained by using both analogue of Antoine construction
and a ramification procedure described in [3].)

In the talk we will define some special classes of Antoine necklaces and discuss the existence of
Cantor sets ambiently universal for these families.

This work is supported by the Russian Foundation for Basic Research Grant No. 15-01-06302.
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On quasi Isbell topology
D.N. Georgiou® and A.C. Megaritis®
@ University of Patras, * Technological Educational Institute of Western Greece

In this talk we present the so called quasi Scott topology on a complete lattice, denoted by 7,s..
This topology is always larger than or equal to the Scott topology and smaller than or equal to the
strong Scott topology. If we consider the complete lattice O(Y") of all open subsets of a space Y, then
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the topology 7,5 on O(Y') defines, by a standard way, on the set C'(Y’; Z) of all continuous maps of
the space Y to a space Z a topology t,;s calling quasi Isbell topology. This topology is always larger
than or equal to the Isbell topology and smaller than or equal to the strong Isbell topology. Results
and problems concerning the topologies 7,5, and ¢, are given.
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MOVABILITY OF SHAPE MORPHISMS AND THE WHITEHEAD THEOREM IN SHAPE
THEORY
P. S. Gevorgyan and I. Pop
Moscow State Pedagogical University, Russia; and Al. I. Cuza University, lasi, Romania

The classical theorem of J. H. C. Whitehead has played an important role in homotopy theory.
In shape theory there are several results analogous to the Whitehead theorem, which are proved for
movable spaces. In this paper we introduce the notions of movable and co-movable shape morphisms
and state the Whitehead theorem in shape theory for these morphisms.

Definition 1. Let X = (X, pxv,A) and Y = (Y},; guv; M) be inverse systems in a category C and
(fu;¢) : X = Y a morphism of inverse systems. We say that the morphism (f,; ¢) is movable if every
p € M admits A € A, X > ¢(u), such that each ¢/ € M, ¢/ > p, admits a morphism u : X — Y,
in the category C, which satisfies f,, o pg()x = quu o u.

Definition 2. Let X = (X, pav,A) and Y = (Y),;qu; M) be inverse systems in a category C
and (f,;¢) : X = Y a morphism of inverse systems. We say that the (f,; ¢) is co-movable morphism
provided every p € M admits A € A, A > ¢(p) (called a co-movability index of u relative to (f.;¢))
such that each X > ¢(u) admits a morphism r : X, — X of C which satisfies f,, = fuvor.

Definition 3. A morphism in a pro-category pro-C, f : X — Y, is called movable (co-movable) if
f admits a representation (f,;¢) : X — Y which is movable (co-movable).

Definition 4. A shape morphism F': X — Y is movable (co-movable) if it can be represented by
a movable (co-movable) pro-morphism f : X — Y.

Theorem 1. An inverse system X = (X, pax; A) is movable if and only if the identity morphism
1x is movable (co-movable).

Now we can formulate two variants of Dydak’s infinite-dimensional White- head theorem in shape
theory [1].

Theorem 2. Let F': (X, *) — (Y %) be a weak shape equivalence of pointed connected topological
spaces. Suppose that X is of finite shape dimension, sh X < oo, and that F' is a movable pointed
shape domination. Then F'is a pointed shape equivalence.

Theorem 3. Let F': (X, %) — (Y, %) be a weak shape equivalence of pointed connected topological
space. Suppose that Y is of finite shape dimension, shY < oo, and that F' is a co-movable pointed
shape morphism which has a left inverse. Then F' is a pointed shape equivalence.
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The fixed points of multimaps on a surface with application to the torus

— a Braid approach
D. L. Gongalves, J. Guaschi
University of Sao Paulo, Brasil

Let ¢ : S — S be a n-valued continuous multimap on some compact surface S. First we classify the
homotopy classes of multimaps where for most of the surfaces the classification is given in terms of
the braids on n-strings of the surface S. Then we give an algebraic criterion to decide which homotopy
classes contains a multimap which is fixed point free. We will focus on the cases where S is a closed
surface of Euler characteristic < 0. Despite the fact that the algebraic criterion is quite hard, we
performe some specific calculations for the case where S is the torus. The concept of Nielsen number
for a surface has been developed. Then I explain the status of the Wecken property for multimaps
on the torus. In fact it is an open question if there is an example of a multimap which has Nielsen
number zero but it can not be deformed to fixed point free. Finally a brief exposition about the case
of the projective plane should be presented.

Braids and the inclusion of the configuration space into the product for

Surfaces and Spherical spaces
D. L. Gongalves
University of Sao Paulo, Brasil

Given a space X we denote by F,(X) the nth configuration space of X, which is the subset of
consisting of the elements (xy,...,z,) of the Cartesian product X X --- x X (n copies) for which
x; # x; for i # j. In order to understand better F,(X), we compare certain properties of the two
spaces F,,(X) and X X ---x X (n copies), such as their fundamental group and their homotopy type.
In the latter case, this corresponds to determining the homotopy fibre of the inclusion, i.e. a space
F(¢) such that F'(:) — F,(X) — X x .-+ x X looks a fibration. The two problems are related and
they may be equivalent or not, depending on X. The study of these questions were motivated by
the case where X is a surface. In this talk we present the recent results for the cases where X is
either the sphere, the projective plane or the quotient of an odd sphere by a finite group. The groups
are determined by means of a presentation, and a few of their properties are explored. Concerning
the homotopy fibre of the inclusion, the results are given in terms of the spheres, loop spaces and
notoriously the equivariant configuration spaces, a concept introduced in [CX]|. The results above
contain a solution of a problem for X either S? or RP?, which in the case of X a closed surface
different from S? and RP? it was proposed by |Bi| and solved in |Gol|. For further results see [GGG],
|GG1], [GG2]. One type of result that we get, is illustrated in the following statement:

Theorem. Let n > 2. With the above notation, the homotopy fibre I, of the inclusion map
ty + Fo(RP?) — T[]} RP? has the homotopy type of F7*(C) x Q( 71‘_152), or equivalently of
K(Gno131) x Q( et S?), where F72,(C) is the orbit configuration space of the cylinder and G,
is the orbit braid group i.e. m (F?,(C)).
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On Zivaljevi¢ Conjecture
D. Gugnin
Moscow State University, Russia

We will consider symmetric products Sym™(M, ng) of punctured compact Riemann surfaces (here
g is the genus, k is the number of punctures). These spaces are open complex manifolds of real
dimension 2n. It is easy to show that for any pairs (g, k) and (¢, k') the corresponding open manifolds
are homotopy equivalent iff 2g+ k = 2¢’ +k’. The following Conjecture was posed by Rade Zivaljevi¢
in 2003.

Conjecture. Suppose that 2g + k = 2¢g' + k" and g # ¢’. Then open manifolds Sym™(M_,) and
Sym™(M?}, ;) are not continuously homeomorphic for all n > 2.

This conjecture was proved by Zivaljevi¢ for n = 2 and some other special cases. The aim of this
talk is to present the proof of the conjecture in full generality. Moreover, we have proved that the
corresponding manifolds are still not homeomorphic even after taking there direct product with RY
for any N > 0.

Restrictions of homeomorphisms on compactifications
Miroslav Husek

There are several results asserting that a homeomorphism between compactifications of X, Y
entails a homeomorphism between the spaces X and Y (for instance, results by E.Cech, J.R. Isbell,
S.Mréwka). Classical approach used large cardinalities of closed subsets of remainders. Our more
general results use convergence. Uniformities play important role in our approach.

Two cases may appear. The first one concerns the situation when the restriction of homeomorphisms
bX — bY maps X onto Y. The second case concerns a situation when homeomorphisms bX — bY
imply existence of homeomorphisms X — Y — that reminds a kind of Banach-Stone-like theorems.
Indeed, if X, Y are uniform spaces and the lattices U(X), U(Y) of uniformly continuous real-valued
maps are isomorphic, then the lattices U*(X), U*(Y') are isomorphic and, thus, the Samuel-Smirnov
compactifications sX, sY are homeomorphic (see [1]). So, if that implies homeomorphism of X
Y, we have an implication: isomorphism of U(X), U(Y) implies homeomorphism of X, Y i.e. a
Banach-Stone-like theorem. Such approach was studied in [2].

Typical results (1-4 deal with restrictions of homeomorphisms):

1. Let X, Y be proximally complete in their compactifications bX, bY , resp. If every point of X, Y has
a linearly ordered neighborhood base and bX, bY are homeomorphic, then X, Y are homeomorphic.
2. Let X, Y be complete uniform spaces having linearly ordered bases. If sX, sY are homeomorphic,
then X, Y are uniformly homeomorphic.

3. If compactifications bX, bY of Cech-complete, prozimal complete and pseu- doradial spaces X, Y
are homeomorphic then X and Y are homeomorphic.
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4. Let X, Y be sequential spaces with homeomorphic sX, sY. Then realcomple- tions of X, Y are
homeomorphic.
5. Let X, Y be uniform spaces having no uniformly discrete subset of Ulam measurable cardinality.
If the lattices U(X) and U(Y') are isomorphic, then X, Y are uniformly homeomorphic if X, Y are
complete, prorimally fine and locally fine.

In case the lattice isomorphism preserves constants, then the assertion holds if X, Y are complete,
finitely dimensional and RFE-spaces.
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On metric order in spaces of the form F(X)
A. V. Ivanov
Petrozavodsk State University, Russia

For a normal functor F and a point £ € F(Y) (Y is a compact metric space) we define lower and
upper metric orders o(§) and 0(&) as a speed of approximation of £ by points &, € F,(Y). If F is
the exponential functor exp then o(§) and 0(&) coinside, respectively, with classical lower and upper
capacitarian dimensions dim ¢ and dimpgé of a closed subset & C Y. We establish some properties of

0(&) and 9(&) and pose several questions, concerning, in particular, metric orders in superextension
A(Y).

SOME REMARKS TO THE CLASS OF HARMONIC QUASICONFORMAL MAPPINGS AND
APPLICATIONS
Miljan KneZzevié¢

We give a new idea how to consider some important properties of the hyperbolic metric to obtain
results of the Schwarz-Pick type for the class of HQC mappings. By using some estimates for
hyperbolic partial derivatives for HQC mappings, that act between various domains, we discus
the hyperbolic bi- Lipschicity of those mappings.

SOME COANALYTIC ABSORBERS IN DIMENSION THEORY
P. Krupski
University of Wroclaw, Poland

Some recent and older results will be revisited concerning coanalytic absorbers in hyperspaces of
compacta of Hilbert cube manifolds. In particular, the families of strongly countable dimensional,
weakly infinite dimensional and C-compacta will be discussed.

Topology of the spaces of functions with prescribed singularities on

surfaces
E. A. Kudryavtseva
Moscow State University, Russia
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We study the space F' of smooth functions with prescribed local singularities of the A,-types on
a fixed smooth two-dimensional surface. We describe the homotopy type of this functional space
F, endowed with the C'*°-topology. We also describe the decomposition of F' into the classes of
topologically equivalent functions. Here, by a topological equivalence classes, we mean orbits of the
action of the group of “left-right changings of coordinates” on F. It turns out that the (infinite-
dimensional) space F' has the homotopy type of a finite-dimensional manifold, consisting of nice
blocks (“toric handles”) and having a nice combinatorial structure.

On cohomology operations for polyhedral products
I. Limonchenko
Moscow State University, Russia

Starting with a simplicial complex K and a pair of spaces (X,A) V.M.Buchstaber and T.E.Panov
constructed a topological space with a compact toruc action called a polyhedral product. It was
motivated by a topologycal study of projective toric varieties due to M.Davis and T.Januszkiewicz
and generalizes the notion of a moment-angle-manifold Zp of a simple polytope P, introduced by
them in 1991. In 1998 V.M.Buchstaber and T.E.Panov introduced a construction of a CW complex
Zk called a moment-angle-complex and proved it to be equivariantly homeomorphic to Zp when K
is a nerve complex of a convex simple polytope P. They also computed cohomology ring of Z in
terms of the Tor-algebra of K, a well known notion in combinatorial commutative algebra, therefore
linking toric topology with algebra. The topology of Zx can be very complicated in general; e.g.,
recently the case when the face ring of K is a Golod ring was studied intensively, in that case Zy
is a rational wedge of spheres and thus a rationally formal space. In 2008 T.E.Panov and N.Ray
proved that quasitoric manifolds of Davis and Januszkiewicz (and, therefore, all projective toric
varieties) are formal. However, moment-angle-manifolds can be nonformal, having nontrivial higher
Massey operations in cohomology. The first example was constructed in 2003 by 1.V.Baskakov. In
this talk we are going to introduce combinatorial conditions for graph-associahedra and generalized
associahedra P under which there are nontrivial higher Massey operations in cohomology of Zp. We
also determine a family of n-dimensional flag nestohedra P starting with a simple 3-polytope dual
to the Baskakov 2-sphere, which are not graph-associahedra, s.t. there is a nontrivial n-fold Massey
product in cohomology of Zp for any n starting with 3. The latter polytopes are 2-truncated cubes, a
class of polytopes introduced and studied by V.M.Buchstaber and V.D.Volodin (any such a polytope
can be realized as a sequence of codimension 2 face truncations starting with an n-cube).

SOME PROPERTIES OF TOPOLOGICAL SPACES RELATED TO THE LOCAL DENSITY
N. K. Mamadaliev
Institute of Mathematics of National University of Uzbekistan Tashkent, Uzbekistan

The local density of topological spaces is investigated. It is proved that for stratifiable spaces the
local density and the local weak density coincide, these cardinal numbers are preserved under open
mappings, are inverse invariant of a class of closed irreducible mappings. Moreover, it is showed that
the functor of probability measures of finite supports preserves the local density of compacts.

The local properties play an important role in general topology. For instance, compactness in R" is
equivalent to total boundedness and closedness. In the case of local compactness boundedness is not
necessary. In a case of locality some properties can be lost or some new properties may appear. For
example, an open subspace of a compact space may often be non-compact. But any open subspace
of a locally compact space is locally compact.
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In the paper we consider the local density and the local weak density of topological spaces. We
investigate what properties are preserved in a local cases or what properties may appear.

It is known that the density is preserved under continuous onto mappings, is hereditary with
respect to F,-sets and closed domains. The continuum product of separable spaces is separable, any
compact extension of a weakly separable space is weakly separable.

It turns out that the local density is not preserved under a continuous mapping, a compact
extension of a locally separable space can be not locally separable, the product of infinitely many
locally separable spaces is not always locally separable.

Resolvable-measurable mappings of metrizable spaces
S. Medvedev
South Ural State University, Chelyabinsk, Russia

A mapping f : X — Y is called resolvable-measurable if the preimage of every open subset of Y is
a resolvable subset of X. We study properties of such mappings for metrizable spaces. In particular,
we show that every resolvable-measurable mapping of a metrizable space X is piecewise continuous.

Pro-nilpotent Lie algebras of maximal class: cohomology and

deformations
D. V. Millionshchikov
Moscow State University, Russia

Pro-nilpotent Lie algebras are topological Lie algebras that are projective limits of nilpotent Lie
algebras. A pro-nilpotent Lie algebra g is of maximal class if

+infty
Y (dimCg/Cg—1) =1.
i=1
One of important examples of pro-nilpotent Lie algebras of maximal class is the Landweber-Novikov
algebra (tensored by reals) in complex cobordisms theory.
We will discuss cohomology and deformations of graded pro-nilpotent Lie algebras of maximal
class.

SOME CARDINAL AND TOPOLOGICAL PROPERTIES OF COMPLETE LINKED SYSTEMS
F. G. Mukhamadiev
Tashkent State Pedagogical University named after Nizami, Uzbekistan

A.V. Ivanov defined the space NX of complete linked systems (C'LS) of a space X in a following
way:

Definition 1. [1]|. A linked system M of closed subsets of a compact X is called a complete linked
system (a C'LS) if for any closed set of X, the condition “Any neighborhood OF of the set F' consists
of a set & € M” implies F € M.

Obviously, any M LS ¢ is a CLS, hence, AX C NX.

Definition 2 [2]. Let M be a complete linked system of a compact X. The C'LS M will be said
a thin complete linked system if M contains at least one finite element. We denote a thin complete
linked system M by a TCLS.
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Definition 3 [2]. We call an N-thin kernel of a topological space X the space N*X = {M € NX :
M is a TCLS}.

Theorem 1. Let X be a topological T}-space. Then:

1) mw(N*X) = 7w (NepX) = mw(N.X) = mw(X);

2) d(X) = d(N*X) = d(Non X):

3) nrw(N*X) = nrw(Nepn X ) = nrw(X);

4) If X is an infinite Tychonoff space, then wd(N*X) = wd(N,X) = wd(NepnX) = wd(NX) <
wd(X).

Definition 4 [3]. Let P be a family of subsets of a space X and 7(X) is the topology on X. P is
called a k - network if whenever K is a compact subset of X and K C U € 7(X), there is a finite
subfamily P’ C P such that K C UP' C U.

Theorem 2. Suppose that topological space X have k-network of cardinality 7 > N, then the
space N*X has a k-network of cardinality > 7.

Theorem 3. Suppose that topological space X have k-network of cardinality 7 > N, then the
space N.X has a k-network of cardinality > 7.

Theorem 4. Suppose that topological space X have k-network of cardinality 7 > N, then the
space N.,X has a k-network of cardinality > 7.

References:

[1]. Ivanov A.V., Cardinal-valued invariants and functors in the category of bicompacts. Doctoral thesis in
physics and mathematics. Petrozavodsk. 1985.

[2]. Makhmud T., Cardinal-valued invariants of spaces of linked systems. Candidate thesis in physics and
mathematics. Moscow State University, Moscow. 1993.

[3]. Li Zhaowen, Lin Fucai, Liu Chuan., Asymptotical method. Networks on free topological groups., Topology
and its Applications, vol. 180, (2015) p. 180-198.

On sequential separability of functional spaces
A. V. Osipov, E. G. Pytkeev
Krasovskii Institute of Mathematics and Mechanics Ekaterinburg, Russia

In this research, we give necessary and sufficient conditions for the space of first Baire class functions
on a Tychonoff space, with pointwise topology, to be (strongly) sequentially separable.

DUALITY PRINCIPLE IN OSSERMAN MANIFOLDS
Zoran Rakié¢
Faculty of Mathematics, Belgrade, Serbia

Let (M, g) be a pseudo-Riemannian manifold, with curvature tensor R. The Jacobi operator Rx
is the symmetric endomorphism of 7,M defined by Rx(Y) = R(Y;X)X. In Riemannian settings,
if M is locally a rank-one symmetric space or if M is flat, then the eigenvalues of Rx are constant
on SM. Osserman wondered if the converse held; this question is usually known as the Osserman
conjecture.

In the last two decades, many authors have been studied problems arising from the Osserman
conjecture and its generalizations. In the first part of the lecture we will give an overview of Osserman
type problems in the pseudo-Riemannian geometry. The second part of the lecture is devoted to some
generalizations of duality principle and the equivalence of duality principle and Osserman pointwise
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condition. This part of the lecture consists the new results, which are obtained in collaboration with
Yury Nikolayevsky and Vladica Andreji¢.

Convex sections of rectangular sets and splitting of selections
P. V. Semenov
Moscow State University, Russia

In the talk we propose some affirmative results and some counterexamples for a resolution of
splitting problem for n multivalued mappings, n > 2.

Homothety Curvature Homogeneity and Homothety Homogeneity
Stana Niktevi¢ Simié
University of Belgrade, Serbia

We examine the difference between several notions of curvature homogeneity and show that the
notions introduced by Kowalski and Vanzurova are genuine generalizations of the ordinary notion
of k-curvature homogeneity. The homothety group plays an essential role in the analysis. We give a
complete classification of homothety homogeneous manifolds which are not homogeneous and which
are not VSI and show that such manifolds are cohomogeneity one. We also give a complete description
of the local geometry if the homothety character defines a split extension.

Joint work with E. Garcia-Rio and P. Gilkey.

Amenability, twisted inner amenability, and ICC
E. Troitsky (joint work with A. Fel’shtyn and N. Luchnikov)
Moscow State University, Russia

Let ¢ be an automorphism of a discrete group G. The talk is devoted to the study of the twisted
inner representation fyg defined by

16(2)()(9) = flage(z™), g€, fel(G).

We prove under supposition of finiteness of stabilizers of ¢-twisted action, that 72 is weakly contained
in the regular representation A\g. Moreover, 72 is weakly contained in A if and only if the stabilizer
Cy(a) of the ¢-twisted action is amenable for all a € G. It is proved that Ag is weakly contained in
72 for any ICC group G.

Consider an automorphism ¢ of a finitely generated residually finite group G with finite Reidemeister
number. Then G is ¢-inner amenable in an appropriate sense if and only if it is amenable. This differs
from the case of inner amenability (i.e. Id-inner amenability).

On generalized normality and semiregularization topology
A.'N. Yakivchik
Moscow State University, Russia

A topological space X is nearly normal (Mukherjee-Debray 1998, 2005) if any two its disjoint
subsets, of which one is regular closed and the other is d-closed (i.e., complementary to a set
open in the semiregularization topology on X), have disjoint open neighborhoods. Furthermore,
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semi near normality (Mukherjee-Mandal 2014) of X means separation by open neighborhoods of
any two disjoint subsets in X, of which one is arbitrary closed and the other is d-closed. Using
well known plank methods, we show that a nearly normal Tychonoff space (even possessing many
pleasant properties) may fail to be semi nearly normal. We also discuss relations between several
other generalized normality properties such as almost normality, J-normality etc.

O kaccuuIUpPYIONEM CBOMCTBE PETY/ISIPHBIX IPEICTaBICHUI
C. M. Arees
benopycckuit rocynapcrBernblit yauBepcuTe Munck, benapych

Byzaer nokasano, 4ro jyjist ¢Ba3HON KoMIakTHO# rpynnbl Jlu ruasbeproso G-upocrpanctBo Lo(G)
u Ganaxoso G-npocrpancrso C(G;C') apnstiores yuusepcaibabiMu G-IPOCTPAHCTBAMU B CMbICJIE
[Tase, T.e. kaaccudunupyior G-TTpoCTPaAHCTBA.

Topudeckue opuramm MHOTooOpas3usi 1 MeTPUUYECKHE CBOICTBA

IIJIAHAPHBIX I'padoB
A. A. Aiizenbepr
HITY BIII9, Mocksa, Poccus

[lonsaTre TOPHUYECKOIO OPUTaMH MHOTOOOPA3Hsl SABISIETCS €CTeCTBEHHBIM OOODIIEeHHEeM IOHATHUS
CUMILIEKTHYIECKOTO TOPHIECKOT'0 MHOT00Opa3HUsl: BMECTO CUMILICKTHIECKON (DOPMBI JIOIYCKAIOTCS 3a-
MKHYTBbIE 2-OpPMBI, ¢ He 0YeHb ILIOXMMH BBIPpOXKIeHUAME. CHMILIEKTUYECKHAE TOPUUECKHEe MHOTIO-
obpasust KJIaccuGUIUPYIOTCs PH MOMOIIU JeIb3aHOBBIX MHOIOTDAHHUKOB (00pPa30B O0TOOpazKEeHHsI
MomeHToB). Topudeckne opuramu MHOr006pasns KaaccuGumupyOTcs IPH ITOMOIITH OPHTAME Ta0JI0-
HOB — HADOPOB JI€/Ib3aHOBBIX MHOT'OIDAHHUKOB BMECTE C JIAHHBIMH O CKJIQJIKAX.

Hanmuue Topudeckoil opuramMu CTPYKTYPbl HAKJIAJIHIBAET HA TOMOJIOTHIO MHOTOOOpa3us OIpe/ie-
JICHHBIE OT'DAHMYCHUS, XOTs J0 HEJIaBHEIO BpeMEHH OBbLIO0 HEeIIOHATHO Kakue nMmeHHo. Macyna u Ilak
JIOKA3aJI4, 4TO J1I0b60e 4-MepHOe KBAa3HTOPUYECKOE MHOrooOpasue JIONyCKaeT HaJHIHe TOPUUECKO
OpHUI'aMHU CTPYKTYpPHI. B J0KIa1e s X0y paccKkasaTh, KaK, HCIOJIb3Ys MeTPHUIECKHEe CBOMCTBA IJIaHap-
HBIX TPHAHTYJIAIMH, MOYKHO IIOCTPOUTD O-MepHbIe KBA3UTOPUUIECKHE MHOT00Opa3us, He JTOMYCKAIONIe
OpHUTaMH CTPYKTYPHI.

CoBmectrast pabora ¢ Mikiya Masuda, Seonjeong Park, Haozhi Zeng.

J-KBaSUMETPUYIECKUE TIPOCTPaHCTBa U TOYKHN COBIIaJCHUA
A.B. ApyrionoB
Mocksa

Beenennl (g1, ¢2)-KBa3suMeTpHYeCKHe TPOCTPAHCTBA W HWCCJAEN0BAaHBl UX CBoOWicTBa. 13ydeHbl Ha-
KphIBaoIIne 0ToOpazKkeHusi, JefCTBYOINHE U3 OTHOTO (q1, g2)-KBA3UMETPHIECKOTOTr0 TIPOCTPAHCTBA B
jgpyroe. [IpuBeienbl 1ocTaTOYHbBIE YCJIOBHS CYIIECTBOBAHUS TOYEK COBIAJICHUSA JIBYX OTOOParKeHWUii,
JEHCTBYIOMUX B 3TUX NPOCTPAHCTBAX, U YAOBJIETBOPAIONIUX TPEANOJOKEHUIO O TOM, 4TO OJHO U3
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TUX OTOOPAYKEHWH SABJISIETCST HAKPHIBAIOIINM, a JIPYTroe YIOBIETBOPSAET Yea0BuIo JInmmuia. tn pe-
3yJIbTATBI 000OIIEHDI /1T MHOIO3HAYHBIX 0TOOpazkeHuil. [lokazana ycTodunBOCTD TOUYEK COBIIAJICHUS
OTHOCHUTEJIbHO MAJIBIX BO3MYIIEHUH paccMaTpUBaeMbIX OTOOParKeHUIA.

O muddepeHITUpPoBaHNIX B TPYIIIOBLIX ajJredpax
A. A. ApyrionoB
MockoBckuii pu3NKO-TeXHnIeCKuit HHCTUTYT, Poccus

Pesysibrarsl mosryaenbl coBMecTHO ¢ mpodeccopom A.C. Mumenko u gorerrom A.I. ITIreproMm.

[Tyck G — nekoropas auckpernas rpynma n C[G] coorsercTytomas eif rpymmnosas aarebpa. Hazo-
BeM JmHeiHbIl onepatop d : C[G| — C[G] — oneparopom auddepenupobatus (MIu JepuBaiueii )
eCJIM JIJIsd HEro BBILIOJTHEHO TOXKIeCTBO JIeiGHua

d(uv) = d(u)v + ud(v),Vu,v € C[G].

[To rpynme G moxker ObiTh mocTpoen rpynmnons [ ciaemxyoomum obpaszom. B kadecrBe 00beKTOB
Obj(I") BO3BMEM MHOXKECTBO 3jeMeHTOB Tpynnbl G, a B KadecrBe Mopduszmo Mor(I') mHOXKeCTBO
BCEBO3MOKHBIX TIap 3jeMeHToB rpymibl. Mopdusm (u, v) onpejesum Kak cTpe/iky u3 oobekTa v~ u
B 00bekT uv~!. Ha MHOXKecTBe MOP(U3MOB OMpPeIe M JaCTHIHYIO OTepaIuio o. Ecam KoHer Mop-
dbusma ¢ = (ug,v1) coBmamaer ¢ HadasoMm Mopduama gy = (ug, v2) TO

9251 0 (g = (U2U17U201)'

Teopema 1. Onpedesennas marxum obpasom cmpykypa I' asasemes 2pynnoudom.

B repmuuax mocTpoeHHOTO TakuM 0O6pa3oM IpyImnonia yaobHO n3ydarh jquddepeHinupoBatus Ha,
rpynnosoii anrebpe. Orobpazkenue x : Mor(I') — C mbr Gyem Ha3bIBATH XapaKTEPOM Ha TPYIIONJIE
[' eciu jy1a 110600 TApBl MOPGMUIMOB @1, P9 MEXKJLY KOTOPBIME ONpeJIe/IeHa ONepalys O BbIIOJTHIECH

X(¢1 0 ¢2) = x(¢1) + Xx(¢2)-

eiicTBue nepupanuu d Ha 3J€MEHT TPYIIOBOH anrebpsl u = » . Ag, MOKeT OBbITh 3aIlUCAHO B

geG
BUIE

du) =Y | D diN" | g
9eG \heG

Teopema 2. /s 110601 depusavyuu d cyuecmeyem maxoti zapaxmep X, wmo dj = x(g,h).

Oxka3biBaeTcs, 9T0 XapaKTepPbl MOTYT ObITh U3YYEHBl B I'PYNIOBBIX TEPMHUHAX, & UMEHHO HPH I0-
MOIIIH [EHTPAJIN3ATOPOB 3JIeMEHTOB rpymibl (.

B wacTtHOCTH NMeeT MecTo

Teopema 3. Ecau d — onepamop enympennezo duddeperyuposanus (KOMMYMamop ¢ sAeMeHmMoMm
epynno,) mo x(@) = 0, das ecex MopPusmos ¢ Y KOMOPHLL HAAAO U KOHEY, COBNAJAIOM.

O mpobiemax Kepsepa B cTaOUIbHON T€OPUN TOMOTOITHIA
I1. M. AxmeTheB
MNBMUIPAH; MM, Mocksa

[Ipobsiema Keppepa sBjisieTcsd OAHON W3 HEPENIEHHBIX MOJHOCTHIO (DYyHAAMEHTAJILHBIX MTPOOJIEM B
cTabuJILHOI TEOPUU TOMOTONHIA.

1. Chopmymupyem mpobiemy Keprepa st crabuyibHONH TOMOTOTIYIECKOH Tpymnmbl 11,; cribHyO
npobsemy Kepsepa s Muoroobpasust ltudens (m, 2); obobuienuyto npobiaemy Kepsepa st cra-
6uibHol roMorormaeckolt rpymust I, (P, /2—1 yceueHHOro IPOEKTHBHOIO Hpocrpancrsa; m = 28 — 1,
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n = 241 — 2. OTKpBITEIM, B 9aCTHOCTH, SBJIAETCS BOMPOC: “BepHO JH, uTo mpobiaema Keprepa mie-
er orpunaregbHoe pemienne s 1196”7 (runoresa Cuaiita)? 2. HAMOMHUM TIOJIOKATETBHOE PeIlleHIe
cuabHOi pobiemsl Kepsepa mis (15, 2) n mosnoxkurensnoe pemenne npodaemnor Kepsepa ms [13g. 3.
OcTtanoBuMcsd Ha TPUIOKEHUH CUILHOMK pobieMbl KepBepa J/1st KOHEYHOMEPHON MOJEIN MPOCTPaH-
CTBA CJYUYANHBIX Y3/0B OIPAHHYEHHO CKAIIPHON KPUBU3HBI M OOCYIUM € TPUKJIAIHON TOUYKU 3PEHU
BOILIPOC 0 1iej1ecoobpa3HocTu penarb 0000eHnyo npobjiemy Kepsepa.

KoMMmyTaHT MHOTOMEPHO I'pynnbl JI2KeHHrmHIca,
C. A. Borarsrii, C. 1I. Boraras
MockoBcKnit rocy1apcTBEHHBIM YHUBEpCUTET, Poccns

Brojurces MuHOromepHbiit anasior rpyiiibl JIzKeHHUHICA U B cJiydae, KOIJa KOJIbIo KO3(pduiuenTon
ABJISETCH MMOJIEM XapakKTepucTUKu () BBIYUCALAIOTCS KOMMYTAHThl Pa3JIUYHbIX TOJTDYIIIL.

[Ipobiiema peam3anyuy MUKJIOB U MaJible HAKPBITUS Ha/l

rpad-acconusapamu
A. A. lNaiidbynnaunu
MUPAH u MI'Y, Mocksa

[Tpobaemoit CtuHpoga O peajm3aluu MUKJI0B HA3BIBAIOT Cjeayonuil Bonpoc. MoxKHO jn peaJim-
30BaTb JAHHBIA [EJOYUCJACHHBIH IOMOJOIMYECKUA KJacC JaHHOI'0 TOHOJIOIMYECKOrO IIPOCTPAHCTBA
HEMPEPBIBHBIM 00pa3oM (DyHIAMEHTAIBHOTO KJIACCa OPHEHTHPOBAHHOTO TJIAKOIO 3aMKHYTOTO MHO-
roobpasus? (Fomosornyeckne Kaacchl, YAOBIETBOPSIOIINE 3TOMY YCJIOBUIO, HA3BIBAIOTCS Dean3y-
embivMu 10 Ctuaposy.) Oreer Ha sToT Bompoc Obit gan P. Tomowm (1954), KoTopslii mokasas, 4To
CYHIIECTBYIOT Hepeau3yembie 10 CTHHPOAY TOMOJOTHYECKHE KJACCHI, HO IPU ITOM I KayKJIOT'O
IEJTOYUCCHHOTO KJIacca TOMOJIOTHIT HEKOTOPBIf KpaTHBIA eMy KJacc peaaudyeM 1o CTHHPOILY.

B 2007 romy mOKJIaIYMK HAIMIEN SIBHYI0O KOMOMHATOPHYIO KOHCTPYKIIMIO MHOTOOOpA3Hs, PeaTn3y-
IOMIEeT0 KJIACC FOMOJIOTMHA, KPATHBIA KJIACCY IOMOJIOTHH 38/JaHHOT0 CUHIYJIAPHOIO IHUKJIA TOIIOJIOTH-
YeCKOTO TPOCTPAHCTBA. Bojiee TOro, 3Ta KOHCTPYKIHS MHO3BOJIMIA J0KA3aTh, 9TO JIsl JIO00H pa3-
MEDPHOCTH N HallIeTCs OPUEeHTHPOBAHHOE IJIaJIKOE 3aMKHYTOe MHOroobpasme M™, yioBieTBOpSIOIIee
CTIeIYIONEMY YHUBEPCATLHOMY CBOIICTBY 1O OTHOIIEHUIO K 3a/1a9e PeaTn3allni MUKJIOB: JJIs1 JIIOOTO
N-MEePHOTO MEeJOYUCJIEHHOIO KJIACCa FOMOJIOIUH JII0OOT0 TOIMOJIOIHYECKOr0 MPOCTPAHCTBA HEKOTOPDIi
KPaTHBIM €My KJIaCC FTOMOJIOTHH MOXKHO pPeau30BaTh 00pa3oM (PpyHIAMEHTAJIHLHOIO KJIacca KOHEIHO-
JIUCTHOTO HAKPBITHsI Haji MHOrooOpasuem M™. (Muoroo6pasust M, yA0BIETBOPSIIONIAE ITOMY YCIO-
But0, 66111 HazBanbl URC-MHOT00Opasusivu.) B kauectse URC-MHOr006pasus M™ MOXKHO B3sITh Tak
Ha3bIBaeMoe MHOTroobpasue ToMen - M30CIeKTpaabHOe MHOTOOOpa3He CUMMETPHIECKUX TPEXTUAro-
HAJIbHBIX BEIIECTBEHHBIX Marpul pasmepa (n + 1) X (n+ 1). D10 MHOroobpasue sBASETCST MAJIBIM
HaKpbITHEM Ha/ ClIeIUaJIbHBIM IIPOCTBIM MHOTOI'DaAHHHUKOM - IEPMYTO3APOM, TO €CThb OHO MOZKeT 6bITb
CKJIEEHO CIENMHUATHLHBIM 00pa3oM u3 2" 9K3eMILIIPOB MEPMYTO/IPA.

B nokiaze OyaeT paccka3aHo O TOM, KaK MOYKHO MOAU(UIMPOBATH IBHYIO KOHCTPYKIIHIO PeaJIv-
3aIUy IMUKJI0B, 94T00bl noayunth URC-mHOrooOpasus, ropasno 6ojee mpocTbie 4eM MHOrooOpasusd
Tomen. A mmenno 6ymer mpokasano, 910 URC-MHOTO0Opa3usMu SBJISIOTCS BCe MaJjible HAKPBITHS HA/T
3aMedaTeIbHBIMU MPOCTHIME MHOTOMPpAHHUKAMH, HA3bIBAEMBIMHU I'pad-acconudapamu. B gactnocTu,
URC-MHOTO00pa3susiMu SIBJISIOTCS MaJible HAKPBITHS HaJl KJacCuIecKuMHU accoruyapamu Cramreda.
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MunnMasbHas TPUAHTYIANNS KBATEPHUOHHON IPOEKTUBHON IIJI0OCKOCTH
. T'opoakos
MUPAH, Mocksa, Poccust

Bamada 0 HAXOXKICHUM MHHUMAJBHBIX 110 KOJHYECTBY BEPIIMH TPUAHTYJISIUNA MHOTOOOpasus -
OJIHA M3 KJIACCHYECKHUX 3aJa9 KOMOMHATOPHOM TOmOJIOrMU. PelleHue m3BeCTHO s CPABHUTEILHO
HeOOJIBIIOr0 Habopa MHOroobpasmii. bpem n Kronens B 1992 roay mocTpowin TpU BOCHMHUMEPHBIX
CUMIJIMIIMAJIBHBIX KOMIIJIEKCA B BHUAC KAHAMAATOB B MUHHUMAJIbHbIC TPUAHIYJIAIUN KBaTepHHOHHOfI
HpOGKTI/IBHOﬁ IIJIOCKOCTH, OJJHAKO UM H€ yJAaJIOChb JOKa3aTb, YTO 3TH KOMILJIEKCHI (KyCOLIHO J'II/IHefIHO)
romeomopdpunr H P2 B poknage Oymer paccKasano, MOUeMy KyCOYHO JIHHEHHad roMeoMOpPdHOCTD
nMeeT MeCToO. Baﬂaqa CBOAUTCHA K IOACUETY YHUCEJI HOHTPHFI/IHa ITUX CUMIIIMIIUAJIBHBIX KOMIILJIEKCOB.

[Ipeobpazopanue MyTapa u cury/sggpable 00001IIeHHO-aHAJINTUIECKIE

dbyHKIINK
I1. I'. I'puneBuu, P. I HoBukos

NTO® um. JI.A.Jlannay PAH, mex-mat MI'Y, Mocksa

B nocsiegame rogpr mpeobpazosanne MyTapa NCIIOIB30BATIOCH PSIIOM aBTOPOB /st TOCTPOEHUST TOY-
HBIX DEIeHw MPOCTPAHCTBEHHO-IBYMEPHBIX HHTETPUPYEMBIX CHCTEM, BKIOUYas paboThl TaliMaHoBa
n [lapeBa 1o omeparopam /lupaxa u cuHryJdpHBIM perieHusaM oneparopa Illpesunrepa. OpHako,
HACKOJILKO M3BECTHO aBTOpaM, BO BCeX CJaydasdx mpeobOpasoBanue MyTapa npuMeHSI0CH 0 “du3u-
JecKHM IepeMeHHBIM . Ma mpejiaraemM HcIo/ib3oBaTh IpeobpasoBanue MyTapa 1o “crieKTpabHOR
mepeMeHHOR” B 3aa4e paccedHmsT Ha OJTHOM YPOBHE SHEPIUU M IByMepHoro onepaTopa Ipegunre-
pa, KoTopas uMeeT BHUJI, ypaBHeHus 00001eHHO-aHa/mTnYecKuxX dyukiuii. [Ipeobpazosanue Myrapa
JlaeT WHCTPYMEHT UCC/Ae0BaHus (DYHKIHH CO CIIeKTPAIbHBIMU JAHHBIMEI, IMEIOIIUME CIeIHAIbHbIE
0CODEHHOCTH HA JIMHUSAX, KOTOPBIe, Kak 0bL10 mokazano [1.I". I'punesnaem u C.I1. HoBukosbiM, Hens-

0eKHO BO3HUKAIOT JJIS JIOCTATOYHO DOJIBINTNAX 110 HOPME MOTEHIIHAIOB.

Hezasucumole MaTpunbl 1 IIJIOTHBIE IIOAMHOZKECTBA HpOI/ISBe,ZLeHI/Ifl
A. A. T'pwizaoB
VaMypTcKuit rocyapcTBeHHBIH yEUBepcuTeT VkeBek, Poccus

[TougaTre HE3aBUCUMON MaTPHIBI SIBIsieTCS 0DOOIMEHNEeM KJIACCHYECKOTO TOHSTHS He3aBUCHMOit
cucteMbl MHOXKeCTB. [10/100HbBIE CHCTEMBI MHOYKECTB TIUPOKO MCIOJIb30BAJIUCH TTPA U3YUEHUNW CTOYH-
YEeXOBCKUX PACHIMpEHUuN JUCKPETHBIX IpocTpancTB. P. Durenpbkunr u M KapjoBud ucroab3oBa-
JIL ceMeficTBa MOJAMHOXKECTB 9TOT0 THIA JId UX J0KA3aTeIbCTBA TeopeMbl XbIoUTTa-MapueBcKkoro-
[Tonaumepu. MbI cTpouM pas/udHble HE3aBUCUMbIE MATPHILLI I IIOCTPOCHUS BCIOLY ILIOTHBIX MOJI-
MHOKECTB IPOU3BEICHNH TUCKPETHBIX MTPOCTPAHCTB, ABISIONINXCI 00beTMHEHTEM PA3JIUIHBIX U3 b-
IOHKTHBIX CHCTEM “HeDOJIBIINX’ MOAMHOXKECTB. DTO MO3BOJSET CTPOUTH BCIOAY ILJIOTHBIE HOIMHOMKE-
CTBa IPOU3BeeHni, 00/1aa1011e JIONOJTHUTEbHBIMIA CBOWCTBAMH.

O cBoficTBaxX MPOCTPAHCTB HENMPEPBIBHLIX (G-3HAYHBIX (DYHKITUI Ha

TTOJINAPaX
C. II. I'yapko, A. B. TuroBa
Tomck
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B Henasueil crarbe [1]| aBTOpHI J0Ka3aan, 9TO JJIsi KOMITAKTHOTO N-MEPHOTO mosmsapa X Tormo-
norudeckas rpynua Cp(X, S') uzomopdua rpyune C,(A,, S, rae A, ecTb n-MepHbIl CHMILIEKC,
n>1.

B noknane Gyayr paccMOTpeHBl HeKOTOpble cBoiicTBa Tomnosorndeckux rpynn C,(X, G), oTHOCH-
IUXCsd K IpobaeMaM UX KJaacCuUKAIME M7 MOARdIpoB X W KOMIAKTHBIX abeneBbiX rpynn G.

Jlureparypa:

[1] C. II. T'ysibko, A. B. Turosa. Kuaccudukaiysi npocrpascTs HelpepblBHbIX S L 3Haunbix pyHKIHE Ha
nosimsapax. Becruuk Tomckoro yu-ra. Marem. mexan. 2015, 4(36), 15-20.

JIoKaJbHO pAaBHOMEPHO BBIIYKJIble HOPMBI B ITPOCTPAHCTBAX

HeIIpePhIBHLIX (DYHKIMN Ha KoMmiakTax Pegopuyka
C. IIL. T'ynpko, M. C. Hlynmukuua
Tomck

A.B.VBanoB mpeioKm1 HazeiBaTh KoMmakTamMu Pegopayka BCe KOMIAKTHI, KOTOPbIE MOXKHO TI0-
JIVIUTDH KaK MPEJIE/Ibl HEITPEPHIBHBIX 0OPATHBIX CIEKTPOB TPAHCHUHUTHON MOCIeI0BATEILHOCTEH MeT-
pU3yeMbIX KOMIIAKTOB € BIIOJIHE 3aMKHYTHIMH IIPOEKIIHAMH.

Teopema. Ilycts X — kommakt ®Pemopuyka. Torma 6anaxoBo mpocrpancrso C(X) Bcex mempe-
PHIBHBIX (DYHKIMA JOMYCKAET IKBUBAJEHTHYIO JIOKATHHO paBHOMepHO BHIMYKIyI0 (=LUR) HOpMY,
KOTOpasl SIBJIAETCA MOJYHEIPEePbIBHON CHU3Y OTHOCUTEIHLHO TOIMOJOTUU HOTOUYETHON CXOITIMOCTH.

Oupepaesenne LUR-nopwm eM., nanpumep B [1]. Xoporro uzsectHo [2], 4To ecsin 6aHaxoBo MPOCTpaH-
crBo C'(X) umeer LUR-HOpMY, KOTOpast 1101y HenpepbiBHA OTHOCHTEIBHO TOMOJOT U TOTOYETHO CXO0-
guMocTd, To KoMnakT X umeer cBoiicrBo Havmmoku. Hamomumm, aro kommnakT X mmeeT CBOHCTBO
Hamuoku (MHODIA 9TO CBOWCTBO Ha3bIBaeTCs cBoiicTBOM KO-Hamuoku), ecm asist ioboro Baposckoro
npocTpancTBa B u 110001t pasnenbHo HenpepwuiBHOW dyukmu f @ B X X — R cymecTByer BCIOLY
IT0OTHOE moaMHOXKecTBO A C B tuna G Takoe, 910 (GYHKIHS f COBMECTHO HEIpPEPHIBHA B KaKI0i
Touke MHOXKecTBa A X X.

JIutepatypa:

[1] A. Molto, J. Orihuela, S.Troyanski, M. Valdivia. A non-linear transfer technique for renorming. LNM
v. 1951, 2009.

[2] Deville R., Godefroy G., Zizler V. Smoothness and renorming in Banach spaces. Longman, 1993.

CHGKprI BbICHIHNX ITIOPAAKOB, SKBUBAPHaHTHBIE MHOI'OYJICHDbI

Xomxka-/lennnasa n ypapHennd Tuna MakxioHasbia
C. M. I'yceiin-3azne
MockoBcKnit rocy1apcTBeHHBIM YHUBEpCUTeT, Poccns

B coorsercrBuu ¢ Teopemoit Makaonaiba Jis TONOJOIMIECKOIO HPOCTPAHCTBA X MUMEET MECTO
paserctBo 1+ S E(SFX) = (1 — )74 mie () - siinepoBa XapakTeprcTHKa, ONpeIeleHHas B
TepMHEHAX KOTOMOJIOTHIL ¢ KOMIAKTHBIME HocuTeaaMu, SFX = X% /S, - kag cumMerpudeckas creneHb
npocrpancTsa X. YpaBuenue tuna MakjoHajib/a Jijisi HHBapUaHTa - 3T0 (popmy/ia, KoTopas 1aer
IPOU3BOJAIIUI Psiji 3HAYCHUIT HHBAPUAHTA JIJIT CHMMETPUYIECKUX CTeleHeii mpocTpancrsa (Min 1ist
UX aHAJOTOB) B BUJE DSAJIA, HE 3aBUCSIIErO OT MPOCTPAHCTBA B CTENEHU, DABHON 3HAUEHUIO WHBAPH-
aHTa JIJIST CAMOT'O TTPOCTPAHCTBA. Y paBHeHUs THNa MaK/I0HA b8 MOTYT OBITH COPMYIUPOBAHBI JIjTs1
psjla MHBAPUAHTOB, KOTOpPbIE MOIYT PaccMaTpUBaThCAd KakK 0000MIeHud MIepoBoOil XapaKTepUCTH-
KU, HAIpUMeDp, JJIsd MHOrouwieHa Xomxka-/lenunsda. Eciim mHBapuadnT NpuHAMAaeT 3HAYeHUS B KOJIbIE,



18

OTJIMIHOM OT KOJIBIIA MEJIhIX dnces (MJIn IPYyTroro YuCI0BOTO KOJBIA), I TTPUIAHWS CMbICIa TaKo-
MY YPaBHEHHIO HAJIO HCIOJIb30BATh CTEIIEHHYIO CTPYKTYPY HaJ KOabiioM. CrekTp XojKa SBIdeTcd
QJIMTUBHBIM MHBAPUAHTOM KOMILIEKCHOTO KBA3H-IPOEKTHUBHOIO IIPOCTPAHCTBA € aBTOMOP(MU3IMOM
KOHETHOro nopsgaka. [loaroMy oH MoXKeT paccMaTpuBaThbes KakK 0000IIeHHe 3iIepoBoil XapaKTepH-
cTuKA. /7189 TOMOJIOrIYecKOro MpocTpaHCTBa ¢ AeficTBHEM KOHEYHOW TPYIIBLI OMpeIeTeHbl TTOHITHS
opbud oI 1HO# 3i11epOBOIT XapaKTEePUCTUKU U €€ BEPCUI BBICIIUX 1OPsIKOB. [0 anajoruu ¢ 3Tumu 1o-
HATUAMU MBI OIpeeasdeM MOHATHS CIIEKTPOB BBICIITHX MOPAIKOB KOMILJIEKCHOTO KBAa3U-TTPOEKTUBHOTO
MHOTr000pa3us ¢ AeiicteueM KoHe4dHO rpynnbl G u ¢ (G-5KBUBapHAHTHBIM aBTOMODP(MU3IMOM KOHEY-
HOT'O TOPsi/IKa, HEKOTOPbIe UX yCUJIeHusT 1 (popMyaupyeMm ypaBHeHus Tuiia MakgoHaIbaa A1t HAX.
JlokJtaji ocHOBaH Ha COBMeCTHO# pabore ¢ B.296emuHrom.

7KECcTKOCTh B KOTOMOJIOTHSX MOMEHT-YTOJI 1 KBa3UTOPUIECKIX

MHOI'000pa3uil TPEXMEPHBIX MHOTI'OIPAHHUKOB
H. FO. Epoxosern
Mockosckuii ['ocynapcrenubiit Y uusepcurer, Poccus

C KaxKJIbIM TPOCTHIM N-MEPHBIM MHOTOIpaHHUKOM P ¢ m runeprpansmvu {Fy, ..., F,,} B Topude-
ckoii ronosoruu (eM. [1]) eBassiBaeTcs (m+ n)-MepHOe Momenm-y204 MHo2000pasue Zp ¢ eficTBHEM
m-mepHoro Topa 1. Ecyiu B T™ umeercs cBoboHO JeficTBytomas noarpyuna H ~ T " 1o dak-
tropupocrpanctBo M (P, H) = Zp/H siBagercs 2n-MepHbIM MHOI0OGpasueM ¢ JefCTBHEM n-MepHOro
TOpa W HA3BIBAETCHA KBA3UMOPUHECKUM MHOo2000pasuem. Oba MHOrOOOpa3us ONPeIeIaIoTCs KOMOH-
HATOPUKOI MHOTOTPaHHWKA P, 9T0 1aéT BO3MOKHOCTH MCCJIEI0BATH KOMOMHATOPUKY MHOTOTDAaHHU-
KOB IIPU IIOMOIIH aJredpamvdecKoil TOMoJIOrul MEOrooOpa3uit m Haobopotr. He Begkuit MEOrOrpaHHUK
uMeeT XOTd ObI OJTHO KBa3HTOpHUUecKoe MHOTooOpa3ue. 113 TeopeMbl 0 4eThIPEX KpacKax CJIeIyeT, YTO
JIF0O0H TPEXMEPHBbI MHOTOIPAHHUK HMeEeT.

CBoiicTBO MHOTOTPAHHUKA, HAOOD JIEMEHTOB B KOJbIle KOTOMOJIOTHN, MM KOMOWHATOPHBIN MHO-
TOTpaHHUK HazbiBatoTcss B-owcecmrumu (C-océemrumu) B HEKOTOPOM KJIACCE MHOTOTPAHHUKOB, €CJIH
OHM COXDPAHSIIOTCsI TIPH M30MOP(MU3MAaX I'PAyUPOBAHHBIX KOJIEI, MOMEHT-yToJ1 (KBa3HTOPUYECKHX )
MHOT'000pa3uii Jijig MHOT'OIPAHHUKOB U3 3TOro Kjacca. M3BecTHO, 4T0 U3 B-KECTKOCTH MHOTOIDAH-
HuKa ciaenyer ero C-»KECTKOCTh.

[TpocToit MHOTOTDAHHWK HA3BIBAETCS (hAA206b1M, €CJIN W3 TOTO, 9TO €ro HabOP TUieprpaHei momap-
HO TepeceKaeTcsd CJIeayeT, 9TO OH MepeceKaeTcd B COBOKYIHOCTH. k-noacom Ajsd k > 3 Ha3blBaeTCHd
MUKJINYecKas TOCIeJOBATEIbHOCTh PA3JUIHBIX MHHeprpaHeil MHOTOIDAHHUKA, B KOTOPOil MepeceKa-
I0TCS TOJIBKO TOCTIe0BaTe/IbHbIe THIIePTPAHH.

Yreepxkaenue 1. TpéxmepHblii NpOCTOHl MHOTOTPAHHUK ABIAETCA (DIATOBBIM TOIJIA M TOJBKO
Torja, korga H™ 2(Zp) C (H*(Zp))>.

YrBepkaenune 2. Tpéxmepusbiit MpOCTOI MHOTOTPAHHWK HE COJAEPKUT 4-TIOSICOB TOT/IA U TOJTBKO
Torma, Korjaa ymuoxenue H*(Zp) @ H*3(Zp) — HY(Zp) TpusnasibHo.

U3 yrBep:kienuit 1 u 2, KOTOpbIe JTOKA3BIBAIOTCS HAa OCHOBE MeTOn0B paborwl [2|, ciaemyer B-
KECTKOCTh CBOHCTB (DJIaroBOCTH M OTCYTCTBHsI 4-TI0SICOB, KOTOPasi BIepBbie OblTa JoKa3aHa B [2]. B
pabote [3| mokazana B-KECTKOCTH JH0O0r0 (hJIArOBOTO TPEXMEPHOIO MHOTOIPAHHUKA Ge3 4-T0sCoB.

sBectno (eM. [1]), uro: H*(M (P, H)) = Z[v1, ..., vm]/(Ip+Jpm), tae degv; = 2, Ip = (v;, ... v;, 0 F3; N
--NF;, =), angean Jpy NOPOKIACTCH N THHEHHBIME COOTHOIICHUSIML.

[IpuBeém HOPMYINPOBKY OCHOBHOI'O PE3YJILTATA.

Teopema. Habop siementon {dv, £vs,. .., +uv,,} gasagerca C-KECTKUM B KJaacce TPOCTHIX (uia-
TOBBIX TPEXMEPHBIX MHOTOTPAHHUKOB 0e3 4-mosicoB. Bosiee Toro, ou orobparkaercss ODMEKTUBHO HA
COOTBECTBYIONIWH HAOOP TPHU JTIOO0M U30MOPGU3Me IPaJIYUPOBAHHBIX KOJIEI] KOTOMOJIOTHH KBAa3UTO-
pUYECKUX MHOTrooOpas3unii.
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Kax cjecTBue 3T0T0 pe3yabraTa MOKHO MOy IuTh (C-’KECTKOCTD HEKOTOPHIX XapaKTePUCTUIECKIX
KJIACCOB KBa3HTOPUYIECKUX MHOTOOOpa3Hil.
oxkaz ocHoBan Ha coBMecTHOM pabore ¢ B. M. Byxmrabepom, T. E. Ilanoseim u M. Macy1oii.

Pabora gacTuduno mojaep:KaHa IpaHToOM MobeauTeIssM KOHKypcea «Mosomas maremaTuka Poccum»
n rpantamu POPI-14-01-00537-a n 16-51-55017-Kwuraii-a.

CIIICOK JIMTEPATYPHI

[1] V. M. Buchstaber, T. E. Panov, “Toric Topology,” AMS Math. Surveys and monogrpaphs. vol. 204, 2015. 518 pp.
[2] F. Fan, J. Ma, X. Wang, “B-Rigidity of flag 2-spheres without 4-belt arXiv:1511.03624.
[3] F. Fan, X. Wang, “Cohomology rings of moment-angle complexes arXiv:1508.00159.

O 2-xareropun cuonos pacciaoennit (bundle gerbes)
A.B.Epimos
MockoBckuii (pU3HKO-TeXHUIeCKHit HHCTUTYT, Poccus

B jokiajie mIaHUpYeTCs paccKa3arh 0 2-Ipynmouje cHonoB pacciaoenuit (bundle gerbes) u ero
o6obrmennn — rpynnouge Mopura-cHonos paccyioenuit (Morita bundle gerbes), BBenennbix V. Ilen-
aurom (U. Pennig). C moMoImbio TOCTETHAX MBI OMHUCHIBAEM CBSA3b MEXKY PA3JHYHBIMH TUIAMU
CKPpYYUBaHHUil B CKpydYeHHON K-Teopun.

O0 yCcTONYMBOCTI MHOYKECTBa, YIIOPSII0UEHHOTO HAKPhIBAHUS K

aHTUTOHHBIM BO3MYIIEHUAM
E.C. XKykoBckmuii
Mocksa

OrnpeensieTcss MHOZKECTBO YIOPSIOYEHHOTO HAKPBIBAHUST OTOOPaYKeHWsI, JefiCTBYIONIErO B YIIOPSs-
JIOYeHHBIX MpOoCcTpaHcTBaX. PaccMOTpeHBl MpuUMephl HAXOXKJ/IEHUS MHOXKEeCTBa YIIOPSI0UYeHHOTO Ha-
KpBIBaHHS OlepaTopoB. /loKa3zanbl yTBepzKaeHHsS 00 YCTOWIMBOCTH MHOXKECTBA, YIIOPSI0YEHHOIO Ha~
KPBIBaHHS K aHTUTOHHBIM BO3MyIeHusIM. PaceMorpena npobJiema cymecTBOBAHUS MUHUMAJILHOIO 1
HauMeHBIIeTO PeleHuil onepaTOpPHbIX YPaBHEHHUH, OeHOK pellleHus Tuna Jamabirnaa. [lepeuncien-
HBIE Pe3yabTaThl IPUMEHEHbI K HCCaeT0BaHni0 Tud hepeHnnaaIbHbIX I HHTeTPAJIbHBIX YpaBHEHHIA.

Touku coBmaieHNd O0TOOPAXKEHNT B YACTUIHO YITOPAI0UEHHBIX

ITPOCTPAHCTBAX
C.E. 2KykoBckmii
Mocxksa

Jnga aByx orobpakennit [, G : X — Y 9acTu4HO ynopsiI09eHHBIX TPOCTPAaHCTB X Y MOy deHb!
JOCTATOYHbIE YCJIOBHS CYIIECTBOBAHNUS TOUEK COBIAJIEHHUsI, T.e. TaKuX Touek = € X, uro F(x) = G(x).
s 9TOro Teopms HAKPBIBAIOMIMX OTOOpayKeHWil MeTpHUYeCKUX ITPOCTPAHCTB ObLIA IepeHeceHa Ha
0TOOPaYKeHWsT YaCTUIHO YHOPSI0TYEeHHBIX MPOCTPAHCTB. B 4acTHOCTH, OBLTIO BBEIEHO W UCCIETOBAHO
MOHATHE YHIOPSII0YeHO HAKPBIBAIOIIETO OTOOPAYKEHUS.
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[IpoeKTUBHO MHAYKTUBHO 3aMKHYThIe (DYHKTOPBI 1 C-IIPOCTPAHCTBA
T. ®. 2Kypaes, 3. O. TypcynoBa

PaccmaTrpuBaeTcs TOoIOTHIeCKHe, reOMeTpUIecKHe U Pa3MePHOCTHBIE CBONCTBA METPUUECKIX KOM-
HakTHBIX C-MPOCTPAHCTB MPH BO3JICHCTBHE HA HUX KOBAPUAHTHBIX (DYHKTOPOB KOHEUHON CTEIeHH B
KaTerOpPHH METPU3YEMBIX IIPOCTPAHCTB U HEIMPEPBIBHBIX OTOOparKeHMi B cebst. A TakzKe paccMoOTpe-
HO Pa3MepPHOCTHBIE CBOMCTBA PA3/IMYHBIX TUIOB IIPOMEXKYTOUYHBIX OECKOHEUYHOMEPHbBIX POCTPAHCTB
Mexky C-mpocTpaHcTBaMu U OECKOHETHOMEDHBIMH MPOCTPAHCTBAME B KATETOPUU TAPAKOMIAKT-
HBIX HPOCTPAHCTB M HENPEPHIBHBIX OTOOpazkeHuit B cebs. B pabore [1]| ObLI0 BBEJIEHO MPOEKTHB-
HO WHAYKTHBHO 3aMKHYTHIe (DyHKTOPHI (KPATKO, D.i.C.-DyHKTOPH )M u3ydeHo nX GyHKTOpHATHHBIE
cBoiicTBa B Kareropun 1'ych - THXOHOBCKHX MPOCTPAHCTB U HEIIPEePBIBHBIX 0ToOpaskeHuit B cedga. C-
IPOCTAPHCTBO HI'PAIOT OOJBIIYIO POJIb B PA3JUYHBIX Pa3jie/iaX TOIOJOTMH, B TOM YHCJE, B TEOPUU
A(N)R-upocTpaHCTB U TEOPHH CEJIEKIINU MHOTO3HAYHBIX OTOOPaZKEHUIT.

Omnpenenenune 1 [2|. Tonmoaoruvyeckoe TPOCTPAHCTBO HA3BIBACTCS KOHEYHBIM C-TIPOCTPAHCTBAM
o Xsitsepy (o6o3Hauaercs, KoneunbiM C-Ha TPOCTPAHCTBOM), €C/IH HA MPOCTPAHCTBE UMEETCS JI0-
mycTUMasi MeTpuKa d 1 it KazK10i nocaepoarenpaoctu {€; : ¢; > 0,4 = 1,2, ..., } cymecrByer au3b-
1onKTHOE cemeiictso Vi 1i = 1,2, ..., Takoe, uto X = U V; n diam,,v,<.; nnsa Kaxapix @ = 1,2, ..n.

Teopema 1. p.i.c.-OyHKTOPBI ¢ KOHEYHBIMU CTEMEHSIME COXpaHsieT MeTpudeckux KoHeunnie C-Ha
MPOCTPAHCTRA.

Oupepesenne 2 [2|. Tonosornueckoe MpoCTPAHCTBO HABBIBAETCS KOHEUHBIM-IIPOCTPAHCTBOM, €C-
JIW T KazKI0M TOCIeI0BaTeTbHOCTA OTKPBITHIX KOHEUHBIX MOKpbITUil U; : ¢ = 1,2, ..., cymecTByeT
JIN3BIOHKTHOE CeMefcTBO OTKPBITBIX MHOxkKecTB V; : ¢ = 1,2, ..., Takoe, uto X = UV, u V; < U;
I KaxKAabIx ¢ = 1,2, ...n. Hamomanm, ato U u V' cemeiicTBa MOAMHOXKECTBO MTPOCTPAHCTBA, MUTITEM
U <V, ecimm it kaxoro v € V cymecrsyer nekoropoe u € U, takoe, 4ro © C 0.

Teopema 2. p.i.c.-pyHKTOPBI ¢ KOHEUYHBIMH CTEIEHIMH COXPaHsSeT MeTpudeckue koHednbie (-
[POCTPAHCTBA.

JIuteparypa
1. T. F. Zhuraev. On paracompact spaces and projectively inductively closed functors. Appl. Gen.Topol.
2002, V. 3, Ne 1, pp. 33-44.

2. P. Borst. A weakly infinite-dimensional compactum not having Property C. Preprint, Vrije Universitet,
Amsterdam, 2005.

O pasmepHOCTH B pelieTKax
C. 1. Nnunamuc
Mocxkockuii ['ocymapcTBennbiit Y HuBepcuteT, Poccus

[IpobieMbl yHUBEPCAJTBHOCTH B pellleTKaX, JI0 HeJaBHEr0 BpeMeHH (paKTHYecKH He paccMaTpuBa-
JIECh, TeM OoJjiee TPOOJIEMBI, CBI3aHHBIE ¢ pa3MepHOCTbIO. MBI 37ech Oonpee/nuM JBa WHBaApHAHTA
(pasMepHOCTH) PEIeTOK U HPUBEJEM COOTBETCTBYIOIINE TEOPEMbl YHUBEPCATBLHOCTH. A UMEHHO, OY-
JIeT TOKa3aHo, ITO B KJIACCE BCEX PENIeTOK, Beca He MPeBOCXOIAIIET0 JaHHOMY KapJInHATIY U pa3Mep-
HOCTH HE ITPEBOCXO/IAIIEH TaHHOMY 3HAUEeHUIO, CYIeCTBYIOT YHUBEPCAJbHbBIE PENIeTKH.

OcHalIleHHbIe XOPAOBhIe TMarpaMMbl
. II. NabioTko
Mocxkockuii ['ocymapcTBennblit Y HuBepcuTeT, Poccus
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OcHalleHHbIe XOPAOBbIE AHAarpaMMbl TOSBISIOTCS TP W3YyYeHNN WHBAPHAHTOB BacmibeBa y3/10B,
J-MHBAPUAHTOB KPUBBIX U TII. XOPOIIO U3BECTHO, YTO B CJIy4ae OOBIYHBIX XOPJIOBBIX Juarpamm (OCHa-
menue papHo () XOpIOBbIe THATPAMMBI 10 MOy 10 4 T-cooTHoIeHuAX 06pasytor anrebpy Xornda, rie
B KauecTBe YMHOXKeHUs OepeTcst 0ObIYHas cBA3Hasg cyMMa. B ciydae ke oOIHUX OCHAIIEHHBIX XOP/I0-
BBIX JHArPaMM Je0 OOCTOUT COBCEM HHAYe.

006 e—oTobparkeHnsIX HEKOTOPBIX He TPUAHTYJIHPYEMBIX MHOI000OPa3mil
V. X. Kapumos, M. Cencen, /1. PenoBiua
Nucruryr maremarukun AH Pecunybsukn Tazxkukucran ymanbe, Tazkukucran

Jlano n—wmepHOe KOMIIAKTHOE He TPHUAHTyJIupyemMoe MHOrooOpasue. Bepuo jum 4rTo jjs Jjiroboro
€ > 0 cyrmecTByer e—orobparkeHne 3TOro MHOrooOpas3usi Ha N—MepPHBI KOHEeYHBI TTOJN3AD KOTOPOe
UHIYIIEPYET TOMOTOIMUYIECKYIO SKBUBAJIECHTHOCTD?

B coobiennn mpejmnosiaraeTcd paccka3arh O MOJYyYeHHBIX pPe3y/IbTraTaX IIo 3Toi mnpobdieme.

K Teopeme Pemopuyka 0 HOpMaJIbHOM (DYHKTOPE
A. II. Kombapos
Mocxkockuii ['ocymapcTBennblit Y HuBepcuTeT, Poccus

PaccmaTpuBaioTes pa3andHble 0000ITEHNUsT HOPMATBHOCTH U JIOKA3BIBAIOTCSA AHAJOTH H3BECTHOMN
TeopeMbl B.B.®@ejopuyka: eciim Jijisi KaKOro-HuOy/ b HOpMaJibHOrO (pyHKTOpa F' crenenn >2, jieii-
CTBYIOIIETO B KATErOPUU KOMIIAKTOB W WX HENPEPHIBHBIX 0TOOpazkenuii, komuakt F(X) sBiasercs
HACJIEJCTBEHHO HOPMAJAbHBIM, TO X — METPHU3YyeMblif KOMIIAKT.

O06 ogHOM KJjacce ToOMeoMOP(MU3MOB ITPOCTPAHCTB HENPEPBIBHBIX

byHKIMIi
B. P. Jlazapes
Tomck

Cumposiom Cp(X) 06o3HadaeTcst MPOCTPAHCTBO BCEX HEMPEPHIBHBIX BEIIECTBEHHO3HAYHBIX (hYHK-
M Ha THXOHOBCKOM TOIIOJIOTHYECKOM IPOCTpaHcTBe X, CHAOXKEHHOE TOIOJIOTHEH IMOTOYEeYHO’ €XO-
auMocTd. THUXOHOBCKHE TONMOJIOIHYEeCKHe MPOCTPAHCTBA HA3BIBAEM IPOCTO MPOCTPAHCTBAMH.

[Iycts kaxka0My pocTpacTBy X MOCTABICHO B COOTBETCTBHUE HEKOTOPOE MOANPOCTpancTBo F(X)
B C.Cp(X). Torga psa kaxaoit napst npocrpancts X, Y onpegeaeHo (BO3MOXKHO, IyCTOE) CeMeHCTBO
(E(X), E(Y)) romeomopduzmon h : C(X) — C,(Y) rakux, aro h*(Y) C E(X) n (h71)*(X) C
E(Y). Bmecs h* — ecrecTBennoe ABOHCTBEHHOE K h 0TOOpazKeHHe.

Teopema 1. /laa xasicdozo npocmpancmea X cywecmsyem maxoe Ey(X) C C,Cp(X), umo

(1) samvranue Ey(X) 6 C,CH(X) umeem wopazmeprocmo 1;
(2) dasa wasrcdol napw npocmpancms X,Y cemeticmeo (Ey(X), Eo(Y)) codepocum cemeticmeo
(Lp(X), L,(Y)) ecex aunetinox 2omeomopdusmos T = Cp(X) — Cp(Y);

(3) ne sce 2omeomopdusmo, cemeticmea (Eo(X), Eo(Y)) Asaaomea pasromeprvimu.

[IpuBeiennass TeopemMa MpeJICTaBIgeT UHTEPEC B CBA3U CO CJEIYIONUM (PaKTOM.
Teopema 2. Ecdu npocmpancmea X,Y umerom cuemmnwd i-eec, dim(Y) = m u cemeticmso
(Eo(X), Eo(Y)) us meopemo, 1 wenycmo, mo u dim(X) = m.
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[TpeAnoo:KuM, 9TO BBITIEOTTHCAHHBIM ¢OCOOOM ompesieenbl cemeiictBa F; = (B (X), E1(Y)) u
Fy = (Ex(X), Ex(Y)).

Bompoc. g kakux npocrpamcts X,Y, E;(X), E/(Y), tme ¢ = 1,2, u3 HemycToThl cemeii-
crBa F| caenyer memycrora cemeiictBa Fy? B uactaoctu, uro ecim Fy = (Eo(X), Eo(Y)) u [y =
(Lp(X), Lp(Y))?

YHuBepcaJjbHble 00bEKTHI B TEOPUU MHOXKECTB, KJIACCOB, THIIEPKJIACCOB,

etc.
10. T. Jlucuna
LHCTTY, Mocksa

yHI/IBepcaﬂbeIMI/I O6'b€KTaMI/I B T€OpHHN MHOXKECTB HA3bIBAIOTCA TPAaIUIIUOHHO TaKHE O6']3€KTBI7
9JIEMEHTAMH KOTOPBIX SBJISIOTCS T€ W TOJHKO T€ 00BEKTBI, KOTOPbIe 0013 ai0T 3a/laHHbIM OTIpeie-
JIEHHBIM CBOHCTBOM. DTO MOTYT OBITH MHOXKECTBa, COOCTBEHHBIE KJIACCHI, THIIEP-KJIACCHI, ecan (hop-
MaJibHasg TEOpHs JIONYCKAEeT, YTOOBI COOCTBEHHBIE KJACCHI OBLIN dJeMEHTaMH THiep-Kjiacca, etc. Ho
CYIIECTBOBAHNE YHUBEPCAJBHBIX OOBEKTOB YacTO 0DeCIeuMBAETCs HEKOTOPOH aKCHOMOM OrpaHuyde-
HUs, HAIPUMEDP, OTPAaHUYEHHON akcuoMoil mapbl. O cBg3U MOcjaeIHeil aKCHOMBI M YHUBEPCAJIBLHBIX
00beKTOB OyaeT uaTu pedb. B wactHocTH, 6yaer chopmymuposan caenyionuit [TPUTHIIUIT MAKCI-
MAJIBHOCTU: Ecau cymecrByer Mmakcumasbaoe (YHHBEPCAIBHOE) CeMeHcTBO (MHOKECTBO, KJIACC,
IHIeP-KJIACC, MHIIEP-THIEP-KIace, etc.) Z, 3aJaHHoe HEKOTOPBIM CBOHCTBOM, MPEIUKATOM, KOHCTPYK-
mueit, etc., T.e. cocrout u3 BCEX snemenTos, 001a1a10MHX UMEHHO 3THM CBOHCTBOM, y/IOB/IETBOPSI-
IOIMX WMEHHO 3TOMY INPEeANKATy, TOCTPOEHHBIX ONPENECJICHHON KOHCTPYKIMEH WM Onepanueil HaT
obbekTamu, ete., To JIOBOE YTBEPZKJIEHUE, koTtopoe BjiedeT cyriecTBOBaHHe HOBOI'O 3JieMEH-
Ta Z C TAKUM K€ CBOMCTBOM, IIPEIUKATOM, HOCTPOCHHBIM TAKON 2Ke KOHCTPYKIHEeH WU ollepalnuei
HaJ 00beKTaMH, etc., n Takoro 4to z He npuHaiiexkur Z, JJIO2KHO. Muorue crapbie, usBecTnbie
apaJIOKChl TEOPUH MHOXKECTB PeIIaloTCs STHM IPUHIMIIOM, B YaCTHOCTH, O€3 IIPUBJICUYEHHS Iapa-
nokca Paccena B OIHOMMEHHOM TapaIoKce, JTOKA3BIBAIOIIEM, UTO He CYIIECTBYeT YHUBEPCAILHOIO
MHOXKecTBa. [IpuBjiekaercs reopusi HedyHIMPOBAHHBIX MHOZKECTB, IIOCTPOCHHAS aBTOPOM.

CBsI3b HOTOUIOB U y3JI0B T'€OMETPUYIECKOil cTerieHn 1 B yTOJIIIEHHOM

TOpE
4. K. Maii, ®@. I'. Kopabiesn
Yensgbunckuii rocygapcrBennbiii yuusepcuret, Poccus

Teopus noronmop Obia npeanokera B.I. TypaeBbiM Kak ogHO u3 0000IIeHUIT TEOPUH JJTMHHBIX
y370B. Horouipl, KaK 1 KJjlacCHYeCKue y3Jbl, 33/1al0TC CBOUMHU JUarpaMMaMy Ha JBYMepHOii cepe.
OTmm4me OT Y3JIOB COCTOUT B TOM, 4TO HecyIeil KpUBOH HOTOHJIA SBJIAETCH OTPE30K, a He OKPYZK-
HOCTB. Y TOJEHHBIM TOPOM HA3bIBAETCS MPAMOe MPOW3BEIeHNe IBYMEPHOTO TOpa Ha OTPE30K. Y 3JI0M
B YTOJIIIEHHOM TOPEe Ha3bIBAETCS MPOCTasd 3aMKHYTasd KpUBas. BymieM roBopuTh, UTO y3€71 HMEeT Teo-
MeTPHYIECKYIO CTemeHb 1, eCJu CYIIECTBYeT TaKoe BepTHKAJIbHOE KOJbIO, YTO OHO IepeceKaeT y3es
B ojiHO# Touke. ITocTpoum oToOparkeHue MOAHATHs, KOTOPOEe KaxKJI0My HOTOMJIY COIOCTABJISIET y3eJI
reOMEeTPHYIECKOH cTeneHn 1 B yTOJIIMEHHOM TOPEe. DTO 0TOOpasKeHNe ONPeIeJeHO KOPPEKTHO U sIBJIsI-
ercs CIOPbeKTUBHBIM. Ha MHOKecTBe HOTOM/IOB CJIOXKHOCTH 1 BBejgeM omnepanuio nepexJaodenus. 13
oTIpe/ieJIeHNsT TIOMHSITHSI CJIeyeT, YTO eCJAU HOTOMIBI MOy Yal0TCs OANH U3 APYToTo MepPeKIIdYeHneM,
TO y3JIbI, OJYYaeMble U3 HUX MPH IOJHATHH, SKBUBAJCHTHBI. J[/1s1 MHOYXKeCTBa NPUMapPHBIX HOTOUIOB
CJIOXKHOCTH He MeHee JBYX J0Ka3aHa CJAeIyIoNas TeopeMa: OTOOpazkeHue MOTHATHS U3 MHOXKECTBA
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MPUMAaPHBIX y3J0B CJOKHOCTH He MeHee JIBYX BO MHOXKECTBO y3JI0B T€OMETPUUeCKOl cTernern 1 mWHb-
C€KTHUBHO.

Onucanne K-teopun ¢ momoinpio cbagaHCHPOBAHHBIX ITap

B. M. Mamnyiiaos
MockoBcekuii rocyjapcrBentbiit yuusepeurer, Poccus

BwmecTo cTaHAapTHOTO OMUCAHUSA -IPYII C MOMOIIBIO (POPMAIbHBIX PA3HOCTEH MPOEKTOPOB, MbI
HCIOJIB3YEM Mapbl ONMEPATOPOB, NMEIOIIIX OJNHAKOBOE OTKJIOHEHHE OT TOT0, YTOOBI OBITH MPOEKTOPa-
MH. AHAJIOTMIHO ONUCBIBACTCI M IPYIIIA 1. JTO IMO3BOJISET OIIPEIeJIUTh OTHOCUTEIbHBIA HHIAEKC IS
nap ucesnoandg GepeHIuaIbHbIX OIePATOPOB, CUMBOJIBI KOTOPBIX HEOOA3aTeIbHO 0OpATUMBbI, & JIUIIb
AMEIOT OJMHAKOBOE OTKJIOHEHHE OT oOpaTuMocTh. JaHHbINi moaxoa paboraeT TakzKe s 000OIIeHHST
IpeJICTaBIeHIi TPYIII.

Xapakrepuzaius R—-paxTopuzyeMbx G—IIPOCTPAHCTB
E. B. MapTtbpaH0B
MTI'Y, Poccus

B pabore maerca xapakrtepusainus R-daxropuzyemocTu G-IPOCTPAHCTB, JOKA3bIBACTCS PaBHO-
CUJIBHOCTDL R-dakTopusyeMocTn U cBoiicTBa w—U 119 G-IPpOCTPAHCTB ¢ d-OTKPBITBIM JICHCTBHEM W-
y3kux rpyii. [lokazano, 4ro R-¢gpakTopu3yeMocTh XapaKTepHU3yeT Te KOMIIAKTHBIE (haKTOP-IIPOCTPAHCTBA,
KOTOpPBIE SBJISIOTCS (DAKTOP-IPOCTPAHCTBAMHI w-Y3KUX I'pyii. Beoasrcs mouarus m- u M-dakTo-
pusyembix G-IPOCTPAHCTB, 00OOIIAIONIIAX COOTBETCTBYIONINAE HOHATH JIJIsi TOMOJOIHYEeCKAX IPYIIIL.

['oMmoTonmueckas KiaaccuuKalsd TPAH3UTUBHBIX aJreOpouaon JIn
A. C. Muinesko
MockoBckuii rocyapcTBentbiil yuuBepcutet, Poccus

Jlokma1 TOCBAIIEH U3I0KEHHIO PE3YIbTATOB TPYIIBI HCCIe0BATe el 0 TPAH3UTUBHBIM aJIredpo-
uaaMm JIu. Dra nporpamma Obljia HHEUIMHPOBAHA OE3BPEMEHHO YVIIEIIIUM ITPOMECCOPOM MOJTUTEXHH-
geckoro yuusepcutera B Jlogsu (IToabma) duom Kybapcku, KOTOPBI COBMECTHO ¢ ABTOPOM HAYAI
U3y4YeHUue CUI'HATYP TPaH3UTUBHBIX ajiredpousios JIu B 2003 romy.

B mesiom mporpamma ucciiegoBaHuii MOKeT OBITH OMUCAHA KAK FOMOTOMUYECKAS KIaCCHU(pUKamms
TPAH3UTUBHBLIX ajaredbpougom Jlu mpu pUKCHPOBAHHOM MHOrOOOpa3uy B KadecTBe 6a3bl U (PUKCUPO-
BaHHON KOHEYHO MepHOi ajreOpe Jlu, mpucoepunentoit Kk Tpan3utuBHoMmy ajredbpouay JIu. Eme B
kuure Makkensu ([1]) 6bL10 ycTaHOBIEHO, 9TO ec/u pacciaoeHue L co cjioeM KOHeYHOMepHast aarebpa
JIn g u cTpyKTypHO# rpynioit aBToMOpGU3IMOB 9TOTO CJI0s JIONMYCKAET KAILTHHT § ¢ KacaTeabHbIM
pacciaoenuem T'M muoroodopasus M, To TOrga Takoe paccjioeHHe L paciimpsiercd 10 TPaH3UTHB-
HOTO airebpouaa JIu, y KoToporo JanHoe paccjioeHne L MPUCOeIHHEHO K TOJYYeHHOMY aJredpouTy
Jlu, Ipu yca0BUYM TPUBUATBHOCTH MPENITCTBUS MaKKeH3! B BUJIe TPEXMEPHOTO KJIACCa KOTOMOJIOTH
obs(t) € H*(M; ZL) ¢ koadpdunuentamu B IJI0CKOM paccjioenuu Z L.

JLng 3aBepIieHns TOMOTONMYECKOH KaacCu(puKaIm TpaH3uTUBHBIX aarebpoun 108 JIu Haao pernmrn
ase 3amaan: 1) Hafitu HeobXomumMble W TOCTATOYHBIE YCJIOBHS CYIIECTBOBAHUS KAILIMHTA JJIsT 3a/1aH-
HOTO paccyioenust L w 2) onucarhb ycaoBusi TpuBrasibHOCTH mpensterBust Makkensu. Obe atn 3a1adn
B kuure Makkensu ([1]) He craBuiuch u He 06Cy K IATUCH. [JOKIa/T MOCBAIIEH PeIleHuI0 chOPMYIUPO-
BaHHBIX 33/0a4. [lepBas 3a71a4a permena moanoctbio ([5], [3]). B pamMkax BTopoii 331241 0 BLITHCTICHAT
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npensitcTBust MakkeHsn mokasaHa ero (yHKTOpHasbHOCH ([5])n mokazaHa ero TpUBaIBLHOCT B HEKO-
TOPBIX JacTHBIX caydasax ([4],[6]).

CIIICOK JIMTEPATYPHI
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O mpocTpaHcTBaxX JUATOHAJLHON KPUBUBHEI
O. 1. MoxoB
MockoBcknit rocy1apcTBEHHBIM YHUBEpCUTET, Poccns

PaccmarpuBatoTes TpocTpaHCTBa AWArOHAJIBHOW KPUBU3HBI, BOSHUKAIOIINE B COBPEMEHHBIX 3a/1a-
YaX MaTeMaTH4ecKoi (DU3UKH U TEOPUH HHTEIPUPYEMBIX CHCTEM TI'UAPOJMHAMUYIECKOrO THUIA. DTHU
IPOCTPAHCTBA XaPAKTEPU3YIOTCS HATMINEM JUATOHANBHON METPUKE (OPTOrOHAIBHBIX KOOPIUHAT) ¢
JIOHOJTHUTEJIbHBIMM YCJIOBUSIMHM Ha, TE€H30D KPpUBU3HBbI PuMaHa M OLUCBHIBAIOTCH MHTErPUPYEMOI Cu-
creMmoil ypaBHenuii. B wacrHocTu, BCe JByMepHbIE METPUKH 3a/al0T IIPOCTPAHCTBA, JUATOHAJIbHON
KPUBHU3HBI, & TaKyKe MPOCTPAHCTBAMHU IUATOHAJIBHON KPUBU3HBI SABJLIIOTCSI TPOCTPAHCTBA MOCTOSH-
HOI KPUBU3HBI, THIEPIIOBEPXHOCTH, TPOCTPAHCTBA ¢ ILIOCKON HOPMAJIbHON CBA3HOCTHIO. O01IIe mpo-
CTPAHCTBA JIMATOHAJIBLHONW KPUBU3HBI ITOKA MAJIO MCCJIEJIOBAHBI. BYIyT MPeACTaBICHbI PE3YILTATHI 110
OIUCAHUIO TPEXMEPHBIX IIPOCTPAHCTB JNArOHAJIBbHON KPUBU3HBI.

O mpocTpaHCTBaX € W-peryydpHoil 6a3oii
E. 0. Msbruka, B. B. ®Puaunmos
MocxkoBckuii ['ocymapcTBennbiit Y auBepcutet, Poccus

B nokmaze Oymer oOCYyKIAThCs IMOHSITHE w-PEryasipHOi 6a3bl TOMOJIOTHYECKOr0 ITPOCTPAHCTBA,
upeoxkernroe A.B.Apxanresbckum. Bymer mpejcraBiieHo yTBEpKIEHHE O TOM, YTO KazKJ0e MPOo-
CTPAHCTBO C W-Pery/asapHoit 6a30ii saBJsgeTcs napaantaeaeédoBbiM. Takke Oy1eT MOCTPOEHO MPOCTPaH-
CTBO C 0-JIOKaJIbHO CYETHOMN 0a30ii, HO 0e3 w-peryaapHoit 6a3bl, 00/1a1aK011ee HEKOTOPBIMEU JTOTIOJTHHU-
TeJIbHBIMU CBOUCTBAMU.

TabynupoBanue y3/10B MaJIoil CJIO2KHOCTU B yTOJIIEHHON Oy ThIIKE

Kieitna
JI. P. HabGeeBa
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Yensgounckux [ocymapersennbiii ¥ auBepeurtet, Poccus

Pabora nocssiena cocraB/ieHuIo Tab/IMIbL Y3/10B B YTOJIIEHHON OyThuiKe KieliHa, MUHUMAaJIbHbIE
JarpaMMbl KOTOPBIX UMEIOT He Oojiee Tpéx mepekpecTkoB. CHavaa CTPOSITCS PeryaspHbie rpadbl
crernenu 4, uMerotue He Oosee TpEx BepinuH. J[jig KazxKa0ro rpada mepeduc/igioTcs romeoMmopdubie
eMy TPOEKITUH, 3aTeM - OTBEIAIONNE UM JUATPAMMBI Y3/10B. Pa3mnaHoCTh OOIBITHHCTRA MOy 9€HHBIX
V3JI0B yIAJ0Ch JI0Ka3aTh IPH IIOMOTIBIO CIIENHATBHO IIOCTPOEHHOTO NHBAPUAHTA Y3J10B B Y TOJIIEHHOM
oyTenke Kireitna - anaJiora noiaunoma Kaydpdmana. /o cux mop TabJIHIBI y3J10B B TPEXMEPHBIX
MHOT000Pa3usaX, OTIHIHBIX OT chepbl, CTPOMINCH JJIs MPOEKTUBHOTO MPOCTPAHCTBA, YTOJIEHHOTO
TOpa U TMOJTHOTOPHUS.

AKNS nepapxusa n konegnosonuble norennmanbl Lpennarepa
B. C. Oranecan
MockoBckuii rocyapcTBenubiil yuuBepcutet, Poccus

Paccmorpum omeparop M = (é 92) O + (zp?m) —zc_(z)(a:)) . Ilyctp L, — muddepennnaabHbrit

onepaTop Mopsaka 7, rie Ko3p UIUeHTaAMI ABJILAI0TCA MATPHILI pasMepa 2 X 2.
Pacemorpum yemosue wa dyukiun p(z) u ¢(x) Tpr KOTOPBIX CYIMIECTBYET OMEpaTop L, 9To

L,M = ML,, L2 = M*™"2 4 by, MP™ + ... + by M + by,

riae b, — KOMILUIEKCHBIe dncia. [loaydennas cucrema ypasHernuit Ha p(z) u ¢(x) Ha3BIBAETCA N—BIM
ypasuennem crannonapuoiit AKHC uepapxumn.

B noknaze Gymer pacckaszaH siBHBIH Kpurepuii npu kotopoM dyHknuu p(x) u q(z) 6yayT perre-
HUSMH HEKOTOPOTO CTAIMOHapHOTo ypashenus u3 nepapxun AKHC. Takzxke Oyner mokasaHa siBHasI
cBsa3b Mexy pemenusasvu AKHC nepapxum n KoHedHO30HHBIME moTeHIaaMu 11Iperuarepa.

006 n-36epIeiTHOBCKIX KOMITAKTax
B. A. IlaceiEKOB
MockoBckuii rocyapcrBentbiii yuusepcuret, Poccus

[Iycrs ) — TuxoHOBCKHI Ky6 HecderHOro Beca. IlogkoMmakt n@ Kyba () (n — HATYpaJbHOE THC-
JI0), COCTOAIMH U3 BCexX TOUeK (), He 0ojiee n KOOPAMHAT KOTODPBIX OTJIHYHO OT 0, SBJSIeTCS M-
90epIeHHOBCKIM, HO He gBisieTcs (n — 1)-36epaeifiHoBCKuM.

ﬂOHOHHeHI/Ie J0 CUI'Ma-KOMIIaAKTHOI'O MHO2KECTBa B IIPOCTPaHCTBE C

Jlysunckoit mu-6a3o0it Takxke obmamaer JIy3uHckoit mu-6a30it
M. A. ITarpakeesn
NucruryT maremarukn u Mexaaukun YpO PAH, Ypanbckuit PenepaabHblil Y HOBEPCUTET,
Exarepunbypr, Poccus

[Tongarue Jyiy3unckoit mu-6a3nl OLLIO BBEEHO aBTOPOM B pabore “Merpusyembie oOpa3bl npaMoit
Boprendpest” [1]. KpaTkoe BBeeHIe B KJIACC TPOCTPAHCTB ¢ JY3UHCKON MH-0a30f MOKHO IIPOYUTATH
B pabore |2]. [Tpumepamu mpocTpaHcTB, 00JATAONINX JY3HHCKOI MTH-6a30i, SIBISIOTCS TPOCTPAHCTBO
Bapa w¥, npamas 3oprendpes u uppalnuoHaJIbHasd OpdMas 30preadpesd, a Takzke JIIoOble KOHeUHbIe
U CUYETHBIE ITPOU3BEICHUsI, COCTABICHHBIE U3 YTHX TPEX HMpocTpaHcTB. CBOUCTBO UMETh JIY3UHCKYIO



26

mu-6a3y COXPaHSeTCs TP YMHOYKEHUHN HA TTPOCTPAHCTBO Bapa min Ha TPOU3BOIBHYI0 KOHETHYIO HJTH
CYETHYIO cTelleHb NpsaMoit 3oprendpes.

[IpocTpancrBa ¢ JIV3HHCKON Nu-0a30#t 00J1aa10T MHOIMMH XOPOIIUMH CBOMCTBAMHU, OOIIUMHU JIJIst
npoctpancTBa bapa u npsamoit 3oprendpes. Hampumep, Kaxkaoe TpoOCTPaHCTBO € JY3HHCKON ITH-
0a30i1 YILIOTHSIETCS HA TPOCTPAHCTBO bapa; Kaxk1oe TpocTpaHCTBO ¢ JIY3UHCKOH MH-0a30it JomycKaeT
HEIPEPBIBHOE OTKPBITOE OTOOPAaYKeHHe HA MPOU3BOJIBHOE MOJBCKOE ITPOCTPAHCTBO.

[Mosrygaen cremyronuit pe3yabrar:

Teopema. /lonojinenne J1o0 CUTMa-KOMIAKTHOT'O MHOYKECTBA, B IPOCTPAHCTRBE C JIY3UHCKOI Mu-0a30it
TakzKe 00JIa1aeT JIy3MHCKO# 1H-0a30ii.

JlaHHBIH pe3yabTaT B HEKOTOPOM CMBICIE OTparKaeT CJjeylollee CBOMCTBO NpocTpancTBa bapa:
JIONOJTHEHHUE JI0 CUT'Ma-KOMIIAKTHOTO MHOXKECTBa B IIPOCTPaHcTBe Bapa romeomMopdHo camMomy Ipo-
crpanctBy bapa. C aporoit cTOpoHbl HHTEPECHO OTMETHTD, YTO OTKPBITOE IIOTHOE IOIIPOCTPAHCTBO
Jlayke B cernmapabeibHOM MEeTPU3YEMOM IMPOCTPAHCTBE ¢ JIY3UHCKO# MHu-0a30# MOXKeT yzKe He 00J1aJaTh
JIY3UHCKOI TTH-0a30ii.

[1] M. Patrakeev, Metrizable images of the Sorgenfrey line, Topology Proceedings, vol.45 (2015) 253-269.
[2] M. Patrakeev, The complement of a sigma-compact subset of a space with a Luzin pi-base also has a Luzin
pi-base, preprint, http://arxiv.org/abs/1512.02458

3aMeTaHue o METPU3YEMOCTU U XapaKTepe IIOJINSIPOB
C. A. Ileperynos
TlocynapcrBennbiit ynusepcurer yipasiaenus, Mocksa, Poccus

[Iyctsb n - HarypasbHOE 9mca0. baza B mpocTpaHcTBa X Ha3bIBAETCd N-B CIETHOM,EC]I HUKAKHUE N
TOYEK IIPOCTPAHCTBA X HE COJepzKaTCs KaK MOJAMHOXKECTBO B HECUETHOM CeMeHCcTBe 3JIeMeHTOB 6a3bl
B.

Teopema 1. [lonusap,umeroniuit n-B caéTHOM 0a3y, METPU3YEM.

Baza B npocrpancrsa X Ha3bIBaeTCd W-B CYETHOM, €CJIM HUKAKOE OECKOHEYHOE IIOJMHOXKECTBO
npocTpancTBa X HE COJAEP:KHUTCS KaK IMOJMHOYKECTBO B HECUETHOM CeMeiCcTBe 3JeMeHTOB 0a3bl B.

Teopema 2. [Tosm3ap ¢ w-B cuérHoM 06a30it UMeeT XapakTep, He MPEBLIIAIONIIH MOITHOCTH KOH-
TUHYYMA.

HemnoapurkHabie TOUKM 0TOOPaXKeHHUI YIIOPAI0IEHHBIX MHOXKECTB
. A. Ilogponnpuxun, T. H. ®omenko
MockoBckuii rocynapcrentbiii yuusepecurer umenu M.B.Jlomonocosa, Poccus

Jlok1aa mocBsitiieH podJeMe CyIeCTBOBAHNST ODIIIX HEIOABNKHBIX TOYEK CceMeicTBa MHOTO3HAY-
HBIX OTOOparkeHnit yHopsA09eHHbBIX MHOYKeCTB. B simreparype n3pecTHa u MUPOKO TPUMEHSIETCST T€O-
pema Knacrepa-Tapckoro (1927) 0 HEMOABUZKHON TOYKe M30TOHHOIO OTOOPAYKEHUS YIOPSI0TeHHBIX
MHOZKECTB U ee MHOTO3HAauHAas Bepcus, TokasanHast Cvurconom (1971). B moknase 6yayT npeacrabiie-
HBI HeJJABHUE Pe3YJIbTATHI O CYIIECTBOBAHUHU OOIIMX HEMOABUXKHBIX TOUYEK CeMEUCTBA MHOTO3HAUHBIX
0TOOpaKeHU il YIOpsI0UeHHBIX MHOYKECTB, 0000IIAIONIAe MePeUNCIeHHbIe BBIIIe Pe3yIbTATH.

M&KCI/IMaHbeIe OJHOPOJHLBIE IIPOCTPAaHCTBA
E. A. Pe3audyeHko
MockoBcknuit rocyiapcTBeHHBIH yEUBepcuTeT umenn M.B.J/IomoHocoBa, Poccus
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[IpocTpancTBo X Ha3bIBaeTCS MaKCUMAJIHLHO OJTHOPOIHBIM €CJin X SIBJASIETCS MAKCHMaJIbHBIM OJIHO-
poaHbIM nojanpocTpancTsoM [SX, comepxkamue X. Hanpumep, oJHOpPOAHOE MPOCTPAHCTBO € TEPBOi
AKCHOMOW CYeTHOCTH MAaKCHMAaJIbHO OJHOPOTHO. VI3BecTHBIE MpUMEpPHI OTHOPOJIHBIX IKCTPEMaIbHO
HECBSI3HBIX CYETHOKOMITAKTHBIX MPOCTPAHCTB MAKCUMAaJIbHO OJTHOPOJIHO.

JlokazaHo, 9TO MAKCHMAJIBHO OJHOPOTHOE SKCTPEMATIBHO HECBI3HOE CIETHOKOMITAKTHOE TPOCTPAH-
crBO X B CUETHOHN CTEIEHN TaKzKe sIBJSIeTCS CYETHOKOMIIAKTHBIM IIPOCTPAHCTBOM.

QJIJIMIITUNYECKUE 3AJAYN, ACCOUNMNPOBAHHBIE C INOPEOMOPONU3MAMN
MHOTOOBPA3UN C KPAEM
A. 1O. CaBun, B. FO. Crepann
Vuupepcurer /Ipy:x6b1 Hapomo, Mocksa, Poccus

Hacrogmas pabora mocBdineHa HCCIeJ0BAHUI0 HOBOI'O KJAcCa KPAeBBbIX 33/a4 Ha IJIAJIKOM KOM-
aKTHOM MHOI'00Opa3uu ¢ KpaeM, B KOTOPBIX OCHOBHON M I'PAHUYHBLIN ONEpaTOpbl SBJILAIOTCS HEJIO-
KAJIbHBIMH U ACCOIMUPOBAHBI € IVIQJIKUMH OTOOParKeHHAMH MHOroobOpasms B cebs. Takue 3amaqun
BKJIIOYAIOT B KAUeCTBE YACTHBIX CJIYYAEB Psiji U3BECTHLIX KJIACCOB 3ajad. VIMenHo, 3amadu 1 00-
paTuMBIX oToOparkenuii (T.e. qis auddeomopdusmon), em. [1]; 3amauu ¢ romorerusvu B R™, cM.
|2]. Hakomnemn, rakme 3ajadqu cojep:Kar B KadeCcTBE YaCTHOTO CJIydas W3BECTHBIE 3ajadu bBunaj-
3e—Camapckoro [3], B KoTopbix 3HaveHust (DYHKIMA HA IDAHUIE CBSI3bIBAIOTCS C €6 3HAYEHUSIMH Ha
IOJIMHOTO00PA3HH, PACIIOJIOKEHHOM BHYTPH 00JIaCTH.

OcHOBHO pe3y/IbTaT JaHHOTO JOKJIA1a COCTOUT B TIOJIYIYEHUH YCIOBUI (DPeIroTbMOBOCTH PACCMAaT-
PHUBAEMOro KJjacca OlepaToOpoB B cjydae, KOrJa 3ajada acCOIUUPOBAHA CO Colcamuem — OTOOpazKe-
HHEM MHOrooOpa3us ¢ KpaeM CTPOro BHYTPb cebs. llpu roM HambosbIInii HHTEpeC MpeJcTaBseT
HaxXoK/IeHue anaJora ycaosus Illanupo—/lomatuHCKOoTo B 9TO# CUTyaIuH.

OkaspIBaeTcst, 9TO B CIydae HEJOKAJTbHBIX 3aJ1a9, aCCOIUUPOBAHHBIX CO CXKATUSIMH, YCJIOBHE 3JI-
JIMIITUYHOCTY UMeeT HPUHIUITUAJIbHO HOBBIH B/, Jles10 B TOM, 9TO PU HAJMYUU C2KATUN HEOOXOMMO
3aMOpakKuBaTh K0P OUIUEHTH cpa3y Ha Bcell opbuTe TOUKM I'PAHUIBI 1O/ JeHCTBUEM CXKATHUS U €0
urepanuii. B pe3yabrare nojgydaeMoe HaMu Ha 3ToM myTu ycjaosue tuna [lamupo—/lonarunckoro co-
CTOUT B TPeOOBAHUM OJIHO3HAYHON Pa3penmMocTu 6eckoHewHO MATPUIHOM CUCTeMbl OOBIKHOBEHHBIX
nuddepeHInaIbHBIX YPaBHEHWH, OTBEYAIONINX TPAEKTOPUIM T'PAHUYHBIX TOYEK, JIeYKAIINX BHYTPHU
MHOT000pa3ud.

Pabora BbimoJTHEeHA MpH YacTUIHON dbunarcoBoil momuepkke PODI (mpoektsr Ne 15-01-08392 u
16-01-00373).

Crucok aureparypbl
1. Antonevich A. and Lebedev A. Functional-Differential Equations. I. C*-Theory. Number 70 in Pitman
Monographs and Surveys in Pure and Applied Mathematics. — Longman: Harlow, 1994.

2. Poccoeckuii JI. E. Kpaesvie 3a0a4u 0as a44unmudeckus GyHKUUOHAALHO-OUBPEPEHUUANOHDT YPasHEHUT
¢ pacmasicenuem u coicamuem apeymenmos // Tp. Mock. mar. o-Ba. — 2001. — T. 62. — C. 199-228.

3. bumagze A. B., Camapcruit A. A. O nexomopux npocmetuut 0600ULCHUAT AUHETIHVEL IAAUNTRUNECKUT
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4. Casun A. 1O., Crepuun B. ). Sasunmuueckue 3a0anuu ¢ pacmaniCeHuamu-coHcamuam 1 MHo2006pa3UAT
¢ kpaem |/ Joxnaner akagemun Hayk. — 2016 (B mewarn).

OyukTop P, 1 pa3MepHOCTH
10. B. CagoBunumnii
MockoBcknit rocy1apcTBEHHBIM YHUBEpCUTET, Poccns
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UccaenoBansl cpoiictsa npocrpancrBa P, (X), rne P, — hyHKTOp BEPOATHOCTHBIX Mep ¢ KOHeY-
HBIMH HOCHUTEJSIMH, 8 X — HapaKOMIAKTHOE P-IIPOCTPAHCTBO.

Omnpenenenne 1. Ilpocmpancmeo X mnasweaemcsa S-caabo beckoneunomeprvim (0603nauenue:
X € S — wid), ecau awbas beckoneunas nocaedosamesvrocms dusstonkmunr nap © = {Fy, Fy},
Fi, Fy € exp(X) codepotcum koneunyo nodnocaedosamesvHocs makyto, 4mo 0Ai Kaxcdozo i cyuie-
cmeyem nepezopodxa Py napw ®;, npu smom N; Py = .

Omnpenenenune 2. [1|. Kosapuanmnwi ¢gynxmop F : Comp — Comp, deticmeyrowui 6 kame-
20PUU KOMNAKMHBIT NPOCMPAHCNE U UL HENPEPLLEHLIL 0MOOPAHCEHUT, HA3BIBAEMCH HOPMAADHBLM
Pyrrmopom, eciu o

2) coxzpansem 6ec GECKOHEUHBIT KOMNAKIMOS;
3) monomopger;

4) anumopgpen;

5) nenpepvieen;

6) corpansem nepeceuenus;

7) coxpansem npoobpasoi.

st coxpansiomero nepecedenust dbyukropa F u st joboro anementa a € F(X) onpezesen
ero Hocumeawv supp a caegyrommm obpazom: suppa = N{Y C X : Y samuyro u a € F(Y)}. dna
HOPMAJbHOrO (byHKTOpa J MOXKHO onpeleauth ero nojadynkrop F,, n € N caeayionum odbpazom:
Fu(X) ={a € F(X) : |suppa| < n}. dcno, uro F,(X) 3amkuyTO B F, 109TOMY F;, €CTh HOPMaJIb-
uplit pynkrop B Kareropuu Comp. B gactoom ciydae, dynkrop JF; uzoMopdeH TOXKJIECTBEHHOMY
dyukTopy Id. @ynkrop P BEpPOATHOCTHBIX Mep U €ro MoAdYHKTOPH P, aBAdi0Tcd HOPMAaJIbHBIMU
dbyuxropamu ([3|, rmasa VII).

Teopema 1. Ifycmv X — napaxomnaxmmoe p-npocmpancmeo. Tozda P,(X) € S —wid <= X" €
S — wid.

Crmcok jimreparypbl
[1] E. B. Ilenun. @yHKTOPHI 1 HECUETHbIE CTEIIEHM KOMIIAKTOB. Ycrexu marem. Hayk. 1981. 36(3), 3-62.
[2] Engelking R. Theory of dimensions, finite and infinite. Lemgo: Heldermann, 1995.
[3] ®egopuyk B. B., ®uaunnos B. B. O6mas ronosorusi. OcHosuble Koncrpykuuu. M.: @usmariur, 2006.

[4] Bacmanos B. H. Kosapuanrhbie dyskropsl, perpakrbl u pasmepsoctsb, doxiaaast AH CCCP. 1983.
271(5), 1033-1036.

[5] Fedorchuk V. V. Weakly infinite-dimensional spaces, Russian Math. Surveys. 2007. 62(2), 323-374.

[6] Polkowski L. Some theorems on invariance of infinite dimension under open and closed mappings. Fund.
Math. 1983. 119, 11-34.

O romeomopdusme pamoit 3opreadpest u ee Moaudukanum Sp
E. C. CyxaueBa, T. E. XmMbl1eBa
Tomckuit rocyaperBennblit yuusepcurer, Poccus

B mamHoii paboTe paccMATPHBAETCS TOMOJOIHYECKOE IIPOCTPAHCTBO Sp, KOTOPOE SIBISETCS MO-
mucdukamueit mpsamoit 3oprendpes S. Tomosorus Ha TpoOCTpaHCTBE Sp ONPEIENICTCA CIAETYIONTAM
obpasoM: ecanm Touka r € P C S, 1o 6a30if OKPECTHOCTEH TOUKH T SIBISIETCS CEMeilCTBO IOJIyHH-
TepBasoB {[r,z + €),e > 0}, ecim x € S\ P, To 6a3a OKPeCTHOCTEH TOYKH T — 3ITO CEMEHCTBO
nosynHTepBasios Buga {(z + &, x],e > 0}.

[ToryueHo HEOOXOAMMOE M JTOCTATOYHOE YCJIOBHE, IPU KOTOPOM TTPOCTpaHcTBa Sp n .S romeomopd-
ubl. Bormpocsl 0o romeoMopdusme npsamoit 3oprendpes u ee MoaudUKAITE PACCMATPUBAINCH, HAIIPH-
Mep, B paborax [1]-[3].
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Teopema 1. Ilycmv P — nodmnoocecmeo seusecmeentoti npamoti. Ilpocmparncmeo Sp 2omeo-
mopdro S mozda u moavko moeda, koeda He cywecmsyem amrnymozo ¢ P nodmmnoocecmea V
makoeo, wmo V =V \ V.

B sroit Teopeme st si060ro moamuozxkecrsa X C R uepe3 X 0603HAYAETCS 3aMBIKAHHAE B €BKJIH-
JOBOI TOIIOJOTHH.

Caenctsue 1. Jlra muoscecmsa payuonarvuuir movex Q C R npocmparncmsa Sq u S we 2omeo-
MODPHDL.

Caencteue 2. [Tycmo C C R — xanmoposo mmuooicecmeo, R\ C = U2 (an, by), A = {a,}32,
B = {b,}2, u D = {d,}2,, ede d, = (an,by,). Tozda npocmpancmsa Sp eomeomopdno S, a
npocmpancmea S4 u Sg He 20meomopdro. S.

CaencrBue 3. Ecau F C R — samrnymoe nodmmoscecmso, mo Sg 2omeomopdro S.

JIutepatypa:
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2. Xwueutea T.E., CyxadeBa E.C. O nexomopuix sunetino ynopadouennnvis monoio2uteckus npocmpaeHcmear,
eomeomopdPrve npamot 3opzengpes // Becrruk Tomckoro rocymapcrsentoro yaupepcunrera. Maremaruka
u Mmexanuka. 2014. N 5, C. 63-68.

3. Xuertesa T.E. O zomeomoppusme npamoti 3opzendpes u ee modudurayuu Sg // Becrmuk Tomckoro
rocyJIapCTBeHHOrO yHUBepcnTeTa. Maremaruka n mexannka. 2016. N 1(39). C. 53-56.

[IpocTpancTBa HeIpepbIBHLIX MYHKIINI, 3a/IaHHBIE Ha “JIJIMHHBIX

TIPSIMBIX
H. H. Tpodumenko, T. E. XmblzeBa
Tomckuit rocynapcrBennblit yuusepcurer, Poccus

B manHoi pabore paccMaTpHBaIOTCS BOIPOCHL O JTHHEHHBIX TOMEOMOPdU3MAX IPOCTPAHCTB HeIpe-
PBIBHBIX (DYHKIUH, 3aJaHHBIX HA “IJIMHHBIX NpAMBIX L, TIe o — Ipou3BOJIBHBIN opaunan. Ilpo-
CTPAHCTBa HEIPEPBIBHBIX (DYHKIUA HAJEJAI0TCI TOMOJOrHedl MOTOYedHOH CXOIUMOCTH U 0OO3HaYa-
orest Cp(Lg). Oupegenum “ayunnsie npsivbie” L.

Onpenenenne 1. Ilyctb o — npousBosibubiilt opjunaj. PaccmorpuMm jinaeiinoe ynopsjiodenue <
HamuoxecTBe Lo, = [1,a] x [0,1) U {(«, 1)}, onpenerennoe caenyromum obpazom: (u1,t1) < (pe,t2),
ecan 1y < g WINA 41 = g U t; < lo. Bysem Ha3bIBaTh “AAUHHON TPAMOI’ MHOXKECTBO L, C TOIOJIO-
rueil, HOpoXKJICHHON JIMHENHBIM YIOPAJOYeHUEM < .

Buepsbie “miaunHas npsmMast’ 6bi1a onpeaenena B pabore I1. C. Anekcanaposa, I1. C. ¥Ypsicona [1].
B paboTre mosydeHbl ClIeAyIONIHe pe3yIbTaTh.

Teopema 1. [lycmv T — pezysapruiii Ha4asbHoil HecuemHutl opouras u o, B — HavasvbHve opou-
naav, maxue, wmo o < 3 < 1. Tozda npocmparcmea Cy(Lr.o) v Cp(Lr.3) Heauretto 20Mmeomopdrot.

Teopema 2. ITycmo o u . — cuemnvie opduranv,. Tozda npocmpancmea Cy(Ly) u Cp(Lg) a6nsn-
OMEA NUHETHO 20MEOMOPHHBLMU.

Jlureparypa:

1. TI. C. Anekcangpos, IT. C. Ypeicon. Memyap o xonmaxmuuz monosozuseckur npocmpancmsazr// Mocksa:
Hayxka. 1971. C. 144.

Crenenn crpeakn 3opreudpes U KapIuHaIbHbIe THBAPUAHTHI
A. A. ®egopos
Tomck, Poccus
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Ha BelmecTBeHHO TIPAMOil paccMaTpPUBAIOTCS CJIEYIONIHe TOMOJOIMH: eBKJIH/I0Ba, TOIOJIOTHA Jle-
BOil W mpaBoii crpesiku 3opreHdpes Trs U Trs(OKPECTHOCTAME TOYEK B KOTODPBIX CIYZKAT COOTBET-
CTBEHHO JIeBble U MpaBble MOJYUHTEPBAJIbI ), & TAKZKe HeXaycIopOBbI TOMOJOIHH Ty, U TR, B KOTOPHIX
OKPECTHOCTSIMH TOYKH T SIBJISIOTCS JIeBble Jy4n (—oo, 2| u mpasble Jiyun ([x; 00), COOTBETCTBEHHO

[IpocTtpancra R™ Oymer HamZedsIThCS OAHON W3 BhIMIEeyKasaHHBIX Tomosoruit. Ha R™ BBomuTcs
YACTHYHBIA TOPsIoK < cieaytonmmM obpazom: (T1,...,2,) < (Y1,...,Yn) TOJA U TOJBKO TOLJA,
Kora x; < 1; Juid Kaxkaoro ¢, 1 < ¢ < n.

Bce pacCMaTpBaeMble KapAUHaJbHbIE HHBapHUAaHTbhI CUYUTAXOTCA 6eCKOHeqHBIMI/I.

Teopema 1. ITycte A C R™. Torna I(A, Trs) = ¢(A, Trs) = s(A, Trs) = hl(A, Trs) = hd(A, Trs) =
s(A,Tr) = hl(A,Tr) = hd(A, Tr) = sup{B C A; B — anTunens 0THOCATEILHO HOPsIKa < }.

PaccMOTpuM MOAMHOXKECTBO A B IIPOCTPAHCTBE BCEX BelmecTBeHHbIX yHKnuil Ha R u BBemeM mis
nero A = {x € R;3f € A, f uMeeT pa3pbiB B TOUKE T CJICBA U CIpaBa},

JLJ1s1 BCeX MOTOXKUTETBHBIX Te/IBIX 1, M, He PABHBIX OJHOBPEMEHHO HYJIIO BBeJEM A, = {(21, ..., Zn,
Yty Ym) € (R™, 705) X (R™, Trs); Af € A; f BTOUKAX X1, .. ., T, HEMPEPHIBHA CJIEBA U UMEET PA3PHIB
crpaBa, & B TOYKaX Y1, . . . , Y, QYHKIUS f HEIPEPHIBHA CIIpaBa U UMeeT Pa3pbIB CJeBa}

Teopema 2. Ilycts A — NOAMHOZKECTBO TPOCTPAHCTBA BCEX BemecTBeHHBIX (pyHKIuit Ha R. Torma
s(A), hd(A), hi(A) ue npesbimaior |A°| - sup{s(A.m)}, a B ciyuae eciin A° = () u Bee dynxunu u3
A uMeioT pa3phiBhl TOJIHKO 1 POJIA, TO HEPABEHCTBO MOKHO 3aMEHUTH HA PABEHCTBO.

ATTpaxTophl CUCTEMBI ypaBHEHUI MOMPAHUYIHOTO CJI0sT HEHbIOTOHOBCKOI

YKUJIKOCTA
I'. A. Yeukun
MockoBcknit rocy1apcTBEHHBIM YHUBepCUTeT, Poccns

B pabore ycTaHOB/IEHBI yCJIOBHS CYIIECTBOBAHUSI ABTOMO/IEIbHBIX PEITeHN CHCTEMBI ypaB-HEHUIH
IIOIPAHUIHOIO CJIOsI 0DOOIEHHO HBIOTOHOBCKOI cpejibl. BuiBeeHo 0ObIKHOBEeHHOE JuddepeHIinaib-
HOE ypaBHEHUe, PelIeHhs KOTOPOro MPUMEHSIOTCA JJisd IOCTPOeHUS aBTOMOJICIbHBIX pPellleHuil pac-
CcMaTpHUBaeMO# CHCTeMbl ypaBHeHuil. JloKa3aHo, 9TO MPHU OLpPEICIEHHBIX YCJIOBHSAX PEIIeHUS YpPaB-
HEHUH MOTPAHMYIHOTO CJIOS HE3aBHCHUMO OT HAYAJILHOrO MPOMHISI CKOPOCTeil cTpeMdaTcsd K aBTOMO-
JIEJIBHOMY PEIIEHUIO, TO €CTh aBTOMOJIE/bHBIC PEIIeHns] HOCAT IPU3HAKU ATTPAKTOPOB MHOYKECTBA
pelieHuil ypaBHEHUN IIOIPAHUYHOIO CJIOM.

HGKOTOprG CBOIICTBa TOIIOJIOI'MYECKUX BEKTOPHBIX IIPDOCTPAHCTB U

TeopeMa 0 3aMKHYTOM I'paduke
E. T. IITaBrynmunaze
MockoBckuii rocyapcTBenubiii yuusepcutet, Poccus

Uccnepytorest pa3jaudnbie CBOMCTBA TOMOJOIMYECKMX BEKTOPHBIX MPOCTPAHCTB, CBA3aHHbBIE C Iie-
PEHOCOM Ha, KJACCHhl TAKOTO BHJIA ITPOCTPAHCTB TEOPEM O 3aMKHYTOM rpaduke U OTKPBITOM OTOD-
pakeHuu. B CBA3M € 3TUM ONUCHIBAIOTCH PA3JUYHBIE ONPEIEJICHUS MOJHOTHI JOKAJIHHO BBITYKJIBIX
MPOCTPAHCTB U JIPYTUX TOTOJOTHYECKUX MPOCTPAHCTB. M3ydarorcs ¢BA3M MeXK/1y pa3IndHbIMU OTpe-
JIeJICHUAMU TIOJIHOTBL B MIMPOKUX KJIACCaX IPOCTPAHCTB U BO3ZHUKAIOIIHE B CBA3H 3TUM TONOJOTHH.

Hekoropnle cBoiicTBa yIOPAI0UEHHBIX KOJIEIT
H. E. ITaBrynunaze
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MI'V umenn M.B. Jlomonocosa, CYHII nmenn A.H. Koamoroposa, Mocksa, Poccust

B nokiazne uccaeayorcs HEKOTOPbIEe CBOMCTBAM PEIIeTOTHO YIIOPII0YeHHbIX KoJieln. B qacTaoCTH,
dopmyupyOTCs TeopeMbl 00 n30MOpdU3MaxX TAKOrO Poja CTPYKTYP W CBsI3aHHBIE C STHM pPa3JIHy-
HBbIE CBOHICTBA. HpI/IBO,ZLHTCﬂ IMOJIE3HBIC IIPUMEDPDBI PEIMICTOYHO YIIOPAAOICHHBIX KOJIEI 1 BO3MOZKHOE UX
IIpAMEHeHne.

MyabTHIIIIKATOPHI B JIOKAJbHO BayKJbIX 1 (DYHKIMOHAJIBHBIX

IIPOCTPaHCTBax
A. A. Tkanukos
MockoBcekuii rocyjiaperBentbiit yuusepeurer, Poccus

Pemaercsa 3a/1aua 06 onUCAHUT TPOCTPAHCTBA (PYHKITUIN, YMHOXKEHHE Ha KOTOPbIE PEAJTHU3YIOT Orpa-
HUYEHHBIE OIIEPATOPBI U3 OJHOTO MPOCTPAHCTBA B Apyroe. Hauboapimuit nHTEpEC MpeacTaBisgeT u3y-
YeHrue MYJIbTHILTUKATOPOB, JeUCTBYIOMNX U3 (DYHKIMOHAIBHBIX TPOCTPAHCTB B ABOMCTBEHHDBIE K HIM.



