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On the functor of semiadditive τ -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 OSτ of semiadditive
τ -smooth functionals in the category Tych of Tychono� spaces and their continuous mappings, which
extends the functor OS of semiadditive functionals in the category Comp of compact spaces and their
continuous mappings. It is proved that the functor OSτ is signi�cantly di�erent from the functor Oτ ,
as it preserves the preimages and nonempty intersections of closed subsets of Tychono� spaces. One
of the main results is that the functor OSτ : Tych→ Tych is normal.

On completion with respect to ultra�lters
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
di�erent 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 compacti�cation of a uniformly continuous mapping is introduced and some
of their properties are established. The notion of compacti�cation of continuous mappings has been
introduced and studied in [5, 12]. A wider study of compacti�cation 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 Tychono�.
De�nition 1. [8]. Let f : (X,U) → (Y,V) be uniformly continuous mapping. A mapping cf :

(cX, cU) → (Y,V) is called compacti�cation or uniformly perfect extension of the mapping f if the
following conditions hold: 1) X ⊆ cX ; 2) [X]cX ; 3) cf |X = f ; 4) cf is a uniformly perfect mapping.
For two compacti�cations c1f : (c1X, c1U) → (Y,V) and c2f : (c2X, c2U) → (Y,V) of a mapping

f : (X,U) → (Y,V), as usually we set c2f ≥ c1f , if there is a uniformly continuous mapping
ϕ : (c2X, c2U)→ (c1X, c1U), such that c2f = c1f · ϕ and ϕ 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 compacti�cation

(≡ of one uniformly perfect extension).
Theorem 2. Every uniformly continuous mapping f : (X,U)→ (Y,V) has maximal compacti�cation

(≡ a maximum 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 (bcY, bVc) of a uniform space (Y,V)

the mapping bcf satis�es to the condition βcf(βsX \X) ⊆ bcY \ Y .
(3) A mapping f is precompact and the mapping βsf : (βsX, βUs)→ (βsY, βVs) satis�es βsf(βsX\

X) ⊆ βsY \ Y .
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(4) A mapping f is precompact and there is a compact extension (bcY, bVc) of a uniform space
(Y,V), such that for the extension βsf : (βsX, βUs) → (βsY, βVs) of the mapping f the
inclusion βsf(βsX \X) ⊆ βsY \ Y holds.

Taking this into account and assuming that U is a maximal precompact uniformity of a Tychono�
space X, then Theorem 3 implies well-known theorem of Henriksen and Isbell [7] in the form,
contained in [6].
The set of all compacti�cations 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, �rstly UP ⊆ U , and,

the second, a mapping f : (X,Uc) → (Y V) is precompact and uniformly continuous. The set C(f)
is partially ordered by the inclusion �⊆�. A partially ordered set (C(f),⊆) 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(f),≤) and (C(f),⊆).
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ON β-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−1(0) : f ∈ U(uX)}, where
U(uX) is a set of all uniformly continuous functions on uX Wallman compacti�cation βuX [1, 8]
and Wallman realcompacti�cation vuX [11] had been constructed and their uniformities had been
described. The compacti�cation βuX is a β-like compacti�cation [10], and it is connected with an
algebra Cu(X)(C∗u(X)) of all (bounded) u-continuous functions on uX in sense [2, 4]. We note, that
Cu(X) is an algebra with inversion in sense [6, 7, 9]. Now for the rings Cu(X) and C∗u(X) a uniform
analogues of Gelfand�Kolmogoro� and Stone Theorems have been proved, which are established a
homeomorphism between βuX and a space of maximal ideals of the rings Cu(X) and C∗u(X) with
Stone topology. Due to Wallman realcompacti�cation vuX zu-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 Sikiri�c

Given a connected surface F2 with Euler characteristic χ and three integers b > a ≥ 1 < k, an
({a, b}; k) − F2 is a F2-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 pb

pa
, or pa

pb
is integer. Call it lego-like if it is either

abf -lego map, or afb-lego map, i.e., the face-set is partitioned into min(pa, pb) isomorphic clusters,
legos, consisting either one a-gon and f = pb

pa
b-gons, or, respectively, f = pa

pb
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 κb = 1 + b

k
− b

2
of b-gons is

positive, zero or negative, respectively.
All 13 elliptic ({a, b}; k)− S2 with (a, b) 6= (1, 2) are abf .
No ({1, 3}; 6) − S2 is lego-admissible. For other 7 families of parabolic ({a, b}; k) − S2, each lego-

admissible sphere with pa < pb is afb and an in�nity (by Goldberg�Coxeter operation) of abf -spheres
exist.
The number of hyperbolic abf ({a, b}; k) − S2 with (a, b) 6= (1, 3) is �nite. Such afb-spheres with

a ≥ 3 have (a, k) = (3, 4), (3, 5), (4, 3), (5, 3) or (3, 3); their number is �nite for each b, but in�nite
for each of 5 cases (a; k). Any lego-admissible ({a, b}; k)− S2 with pb = 2 ≤ a is afb.
We list, explicitly or by parameters, lego-admissible ({a, b}; k)-maps among: hyperbolic spheres,

spheres with a ∈ {1, 2}, spheres with pb ∈ {2, pa2 }, Goldberg� Coxeter's spheres and ({a, b}; k)-tori.
We present extensive computer search of lego-like spheres: 7 parabolic (pb-dependent) families, basic

examples of all 5 hyperbolic afb (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 �nest 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 �nest 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 �eld and
present some new results (e.g., a complete solution of the problem in the case of locally quasi convex
groups of �nite exponent).

Triples of in�nite 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 modi�ed Kantorovich�Rubinstein metric on the space OH(X) of all weakly additive, order-
preserving, normalized and positively-homogeneous functionals on a metric compactumX.We investigate
under what conditions subfunctors of the functor OH will be perfectly metrizable. We prove that
under natural assumptions on X the triple (Fω+(X),F++

+ (X),F+
+ (X)) is homeomorphic to the triple

(Q, s, rintQ), where F is a convex subfunctor of the functor OH+.

Cantor set in R3 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 ⊂ R3 is called ambiently universal set for the family F if
for each set M ∈ F there exists a homeomorphism hM of R3 onto itself such that hM(M) ⊂ U .
Bothe showed that in R3 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 R3 there does not exist a closed zero-dimensional set

ambiently universal for all rami�ed Antoine necklaces. (By Antoine necklace we mean Cantor sets
in R3 of special type; they generalize classical Antoine's construction and were de�ned in [2]. A
rami�ed Antoine necklace is a Cantor set obtained by using both analogue of Antoine construction
and a rami�cation procedure described in [3].)
In the talk we will de�ne 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.
References:
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On quasi Isbell topology
D.N. Georgioua and A.C. Megaritisb

a University of Patras, b Technological Educational Institute of Western Greece

In this talk we present the so called quasi Scott topology on a complete lattice, denoted by τqSc.
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 τqSc on O(Y ) de�nes, by a standard way, on the set C(Y ;Z) of all continuous maps of
the space Y to a space Z a topology tqIs 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 τqSc and tqIs are given.
References:
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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, Iasi, 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.
De�nition 1. Let X = (Xλ, pλλ′ ,Λ) and Y = (Yµ; qµµ′ ;M) be inverse systems in a category C and

(fµ;φ) : X→ Y a morphism of inverse systems. We say that the morphism (fµ;φ) is movable if every
µ ∈ M admits λ ∈ Λ, λ ≥ φ(µ), such that each µ′ ∈ M , µ′ ≥ µ, admits a morphism u : Xλ → Yµ′ ,
in the category C, which satis�es fµ ◦ pφ(µ)λ = qµµ′ ◦ u.
De�nition 2. Let X = (Xλ, pλλ′ ,Λ) and Y = (Yµ; qµµ′ ;M) be inverse systems in a category C

and (fµ;φ) : X→ Y a morphism of inverse systems. We say that the (fµ;φ) is co-movable morphism
provided every µ ∈ M admits λ ∈ Λ, λ ≥ φ(µ) (called a co-movability index of µ relative to (fµ;φ))
such that each λ′ ≥ φ(µ) admits a morphism r : Xλ → Xλ′ of C which satis�es fµλ = fµλ′ ◦ r.
De�nition 3. A morphism in a pro-category pro-C, f : X→ Y, is called movable (co-movable) if

f admits a representation (fµ;φ) : X→ Y which is movable (co-movable).
De�nition 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 = (Xλ, pλλ′ ; Λ) is movable if and only if the identity morphism

1X is movable (co-movable).
Now we can formulate two variants of Dydak's in�nite-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 �nite shape dimension, shX < ∞, 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 �nite shape dimension, sh Y < ∞, and that F is a co-movable pointed
shape morphism which has a left inverse. Then F is a pointed shape equivalence.
References:
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The �xed points of multimaps on a surface with application to the torus
� a Braid approach

D. L. Gon�calves, J. Guaschi
University of Sao Paulo, Brasil

Let φ : 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 classi�cation 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 �xed 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 speci�c 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 �xed point free. Finally a brief exposition about the case
of the projective plane should be presented.

Braids and the inclusion of the con�guration space into the product for
Surfaces and Spherical spaces

D. L. Gon�calves
University of Sao Paulo, Brasil

Given a space X we denote by Fn(X) the nth con�guration space of X, which is the subset of
consisting of the elements (x1, . . . , xn) of the Cartesian product X × · · · × X (n copies) for which
xi 6= xj for i 6= j. In order to understand better Fn(X), we compare certain properties of the two
spaces Fn(X) and X×· · ·×X (n copies), such as their fundamental group and their homotopy type.
In the latter case, this corresponds to determining the homotopy �bre of the inclusion, i.e. a space
F (ι) such that F (ι) → Fn(X) → X × · · · ×X looks a �bration. 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 �nite group. The groups
are determined by means of a presentation, and a few of their properties are explored. Concerning
the homotopy �bre of the inclusion, the results are given in terms of the spheres, loop spaces and
notoriously the equivariant con�guration spaces, a concept introduced in [CX]. The results above
contain a solution of a problem for X either S2 or RP 2, which in the case of X a closed surface
di�erent from S2 and RP 2 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 �bre Iιn of the inclusion map

ιn : Fn(RP 2) →
∏n

1 RP
2 has the homotopy type of FZ2

n−1(C) × Ω
(∏n−1

1 S2
)
, or equivalently of

K(Gn−1; 1)× Ω
(∏n−1

1 S2
)
, where FZ2

n−1(C) is the orbit con�guration space of the cylinder and Gn−1

is the orbit braid group i.e. π1(F
Z2
n−1(C)).
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7

[Gol] C. H. Goldberg: An exact sequence of braid groups, Math. Scand. 33, 1973, 69-82.
[GGG] M. Golasinski, D. L. Gon�calves and J. Guaschi: On the homotopy �bre of the inclusion map Fn(X) ↪→∏n

1 X for some orbit spaces X. Preprint 2016.
[GG1] D. L. Gon�calves and J. Guaschi: A survey of the homotopy properties of inclusion of certain types of
con�guration spaces into the Cartesian product. To appear in the Chinese Annals of Mathematics.
[GG2] D. L. Gon�calves and J. Guaschi: The inclusion of con�guration spaces of surfaces in Cartesian products,
its induced homomorphism, and the virtual cohomological dimension of the braid groups of S2 and RP 2.
arXiv:1511.02101

On �Zivaljevi�c Conjecture
D. Gugnin

Moscow State University, Russia

We will consider symmetric products Symn(M2
g,k) 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 (g′, k′) the corresponding open manifolds
are homotopy equivalent i� 2g+k = 2g′+k′. The following Conjecture was posed by Rade �Zivaljevi�c
in 2003.
Conjecture. Suppose that 2g + k = 2g′ + k′ and g 6= g′. Then open manifolds Symn(M2

g,k) and
Symn(M2

g′,k′) are not continuously homeomorphic for all n ≥ 2.
This conjecture was proved by �Zivaljevi�c 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 RN

for any N ≥ 0.

Restrictions of homeomorphisms on compacti�cations
Miroslav Hu�sek

There are several results asserting that a homeomorphism between compacti�cations of X, Y
entails a homeomorphism between the spaces X and Y (for instance, results by E.�Cech, J.R. Isbell,
S.Mr�owka). 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 �rst 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
compacti�cations 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 compacti�cations 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 compacti�cations bX, bY of �Cech-complete, proximal 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, proximally �ne and locally �ne.
In case the lattice isomorphism preserves constants, then the assertion holds if X, Y are complete,

�nitely dimensional and RE-spaces.
References:
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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 ξ ∈ F(Y ) (Y is a compact metric space) we de�ne lower and
upper metric orders o(ξ) and o(ξ) as a speed of approximation of ξ by points ξn ∈ Fn(Y ). If F is
the exponential functor exp then o(ξ) and o(ξ) coinside, respectively, with classical lower and upper
capacitarian dimensions dimBξ and dimBξ of a closed subset ξ ⊂ Y . We establish some properties of
o(ξ) and o(ξ) and pose several questions, concerning, in particular, metric orders in superextension
λ(Y ).

SOME REMARKS TO THE CLASS OF HARMONIC QUASICONFORMAL MAPPINGS AND
APPLICATIONS
Miljan Kne�zevi�c

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 in�nite 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 Aµ-types on
a �xed 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 (in�nite-
dimensional) space F has the homotopy type of a �nite-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 ZK 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 ZK 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 ZK
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 �rst example was constructed in 2003 by I.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 �ag 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 strati�able 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 �nite supports preserves the local density of compacts.
The local properties play an important role in general topology. For instance, compactness in Rn 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 Fσ-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 in�nitely 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∑
i=1

(dimCig/Ci+1g− 1) = 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 de�ned the space NX of complete linked systems (CLS) of a space X in a following
way:
De�nition 1. [1]. A linked system M of closed subsets of a compact X is called a complete linked

system (a CLS) if for any closed set of X, the condition �Any neighborhood OF of the set F consists
of a set Φ ∈M � implies F ∈M .
Obviously, any MLS ξ is a CLS, hence, λX ⊂ NX.
De�nition 2 [2]. Let M be a complete linked system of a compact X. The CLS M will be said

a thin complete linked system if M contains at least one �nite element. We denote a thin complete
linked system M by a TCLS.



11

De�nition 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 T1-space. Then:
1) πw(N∗X) = πw(NcmX) = πw(NcX) = πw(X);
2) d(X) = d(N∗X) = d(NcmX);
3) nπw(N∗X) = nπw(NcmX) = nπw(X);
4) If X is an in�nite Tychono� space, then wd(N∗X) = wd(NcX) = wd(NcmX) = wd(NX) ≤

wd(X).
De�nition 4 [3]. Let P be a family of subsets of a space X and τ(X) is the topology on X. P is

called a k - network if whenever K is a compact subset of X and K ⊂ U ∈ τ(X), there is a �nite
subfamily P ′ ⊂ P such that K ⊂ ∪P ′ ⊂ U .
Theorem 2. Suppose that topological space X have k-network of cardinality τ ≥ ℵ0, then the

space N∗X has a k-network of cardinality ≥ τ .
Theorem 3. Suppose that topological space X have k-network of cardinality τ ≥ ℵ0, then the

space NcX has a k-network of cardinality ≥ τ .
Theorem 4. Suppose that topological space X have k-network of cardinality τ ≥ ℵ0, then the

space NcmX has a k-network of cardinality ≥ τ .
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 su�cient conditions for the space of �rst Baire class functions
on a Tychono� space, with pointwise topology, to be (strongly) sequentially separable.

DUALITY PRINCIPLE IN OSSERMAN MANIFOLDS
Zoran Raki�c

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 TpM de�ned by RX(Y ) = R(Y ;X)X. In Riemannian settings,
if M is locally a rank-one symmetric space or if M is �at, 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 �rst 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�c.

Convex sections of rectangular sets and splitting of selections
P. V. Semenov

Moscow State University, Russia

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

Homothety Curvature Homogeneity and Homothety Homogeneity
Stana Nik�cevi�c Simi�c

University of Belgrade, Serbia

We examine the di�erence 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 classi�cation 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 de�nes 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 φ be an automorphism of a discrete group G. The talk is devoted to the study of the twisted
inner representation γφG de�ned by

γφG(x)(f)(g) = f(xgφ(x−1)), x, g ∈ G, f ∈ `2(G).

We prove under supposition of �niteness of stabilizers of φ-twisted action, that γφG is weakly contained
in the regular representation λG. Moreover, γφG is weakly contained in λG if and only if the stabilizer
Cφ(a) of the φ-twisted action is amenable for all a ∈ G. It is proved that λG is weakly contained in
γφG for any ICC group G.
Consider an automorphism φ of a �nitely generated residually �nite groupG with �nite Reidemeister

number. Then G is φ-inner amenable in an appropriate sense if and only if it is amenable. This di�ers
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 δ-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 δ-closed. Using
well known plank methods, we show that a nearly normal Tychono� 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, δ-normality etc.

Î êëàññèôèöèðóþùåì ñâîéñòâå ðåãóëÿðíûõ ïðåäñòàâëåíèé
Ñ. Ì. Àãååâ

Áåëîðóññêèé ãîñóäàðñòâåííûé óíèâåðñèòå Ìèíñê, Áåëàðóñü

Áóäåò ïîêàçàíî, ÷òî äëÿ ñâÿçíîé êîìïàêòíîé ãðóïïû Ëè ãèëüáåðòîâî G-ïðîñòðàíñòâî L2(G)
è áàíàõîâî G-ïðîñòðàíñòâî C(G;C1) ÿâëÿþòñÿ óíèâåðñàëüíûìè G-ïðîñòðàíñòâàìè â ñìûñëå
Ïàëå, ò.å. êëàññèôèöèðóþò G-ïðîñòðàíñòâà.

Òîðè÷åñêèå îðèãàìè ìíîãîîáðàçèÿ è ìåòðè÷åñêèå ñâîéñòâà
ïëàíàðíûõ ãðàôîâ

À. À. Àéçåíáåðã
ÍÈÓ ÂØÝ, Ìîñêâà, Ðîññèÿ

Ïîíÿòèå òîðè÷åñêîãî îðèãàìè ìíîãîîáðàçèÿ ÿâëÿåòñÿ åñòåñòâåííûì îáîáùåíèåì ïîíÿòèÿ
ñèìïëåêòè÷åñêîãî òîðè÷åñêîãî ìíîãîîáðàçèÿ: âìåñòî ñèìïëåêòè÷åñêîé ôîðìû äîïóñêàþòñÿ çà-
ìêíóòûå 2-ôîðìû, ñ íå î÷åíü ïëîõèìè âûðîæäåíèÿìè. Ñèìïëåêòè÷åñêèå òîðè÷åñêèå ìíîãî-
îáðàçèÿ êëàññèôèöèðóþòñÿ ïðè ïîìîùè äåëüçàíîâûõ ìíîãîãðàííèêîâ (îáðàçîâ îòîáðàæåíèÿ
ìîìåíòîâ). Òîðè÷åñêèå îðèãàìè ìíîãîîáðàçèÿ êëàññèôèöèðóþòñÿ ïðè ïîìîùè îðèãàìè øàáëî-
íîâ � íàáîðîâ äåëüçàíîâûõ ìíîãîãðàííèêîâ âìåñòå ñ äàííûìè î ñêëàäêàõ.
Íàëè÷èå òîðè÷åñêîé îðèãàìè ñòðóêòóðû íàêëàäûâàåò íà òîïîëîãèþ ìíîãîîáðàçèÿ îïðåäå-

ëåííûå îãðàíè÷åíèÿ, õîòÿ äî íåäàâíåãî âðåìåíè áûëî íåïîíÿòíî êàêèå èìåííî. Ìàñóäà è Ïàê
äîêàçàëè, ÷òî ëþáîå 4-ìåðíîå êâàçèòîðè÷åñêîå ìíîãîîáðàçèå äîïóñêàåò íàëè÷èå òîðè÷åñêîé
îðèãàìè ñòðóêòóðû. Â äîêëàäå ÿ õî÷ó ðàññêàçàòü, êàê, èñïîëüçóÿ ìåòðè÷åñêèå ñâîéñòâà ïëàíàð-
íûõ òðèàíãóëÿöèé, ìîæíî ïîñòðîèòü 6-ìåðíûå êâàçèòîðè÷åñêèå ìíîãîîáðàçèÿ, íå äîïóñêàþùèå
îðèãàìè ñòðóêòóðû.
Ñîâìåñòíàÿ ðàáîòà ñ Mikiya Masuda, Seonjeong Park, Haozhi Zeng.

q-êâàçèìåòðè÷åñêèå ïðîñòðàíñòâà è òî÷êè ñîâïàäåíèÿ
À.Â. Àðóòþíîâ

Ìîñêâà

Ââåäåíû (q1, q2)-êâàçèìåòðè÷åñêèå ïðîñòðàíñòâà è èññëåäîâàíû èõ ñâîéñòâà. Èçó÷åíû íà-
êðûâàþùèå îòîáðàæåíèÿ, äåéñòâóþùèå èç îäíîãî (q1, q2)-êâàçèìåòðè÷åñêîãîãî ïðîñòðàíñòâà â
äðóãîå. Ïðèâåäåíû äîñòàòî÷íûå óñëîâèÿ ñóùåñòâîâàíèÿ òî÷åê ñîâïàäåíèÿ äâóõ îòîáðàæåíèé,
äåéñòâóþùèõ â ýòèõ ïðîñòðàíñòâàõ, è óäîâëåòâîðÿþùèõ ïðåäïîëîæåíèþ î òîì, ÷òî îäíî èç
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ýòèõ îòîáðàæåíèé ÿâëÿåòñÿ íàêðûâàþùèì, à äðóãîå óäîâëåòâîðÿåò óñëîâèþ Ëèïøèöà. Ýòè ðå-
çóëüòàòû îáîáùåíû äëÿ ìíîãîçíà÷íûõ îòîáðàæåíèé. Ïîêàçàíà óñòîé÷èâîñòü òî÷åê ñîâïàäåíèÿ
îòíîñèòåëüíî ìàëûõ âîçìóùåíèé ðàññìàòðèâàåìûõ îòîáðàæåíèé.

Î äèôôåðåíöèðîâàíèÿõ â ãðóïïîâûõ àëãåáðàõ
À. À. Àðóòþíîâ

Ìîñêîâñêèé ôèçèêî-òåõíè÷åñêèé èíñòèòóò, Ðîññèÿ

Ðåçóëüòàòû ïîëó÷åíû ñîâìåñòíî ñ ïðîôåññîðîì À.Ñ. Ìèùåíêî è äîöåíòîì À.È. Øòåðíîì.
Ïóñü G � íåêîòîðàÿ äèñêðåòíàÿ ãðóïïà è C[G] ñîîòâåòñòâóþùàÿ åé ãðóïïîâàÿ àëãåáðà. Íàçî-

âåì ëèíåéíûé îïåðàòîð d : C[G] → C[G] � îïåðàòîðîì äèôôåðåíöèðîâàíèÿ (èëè äåðèâàöèåé)
åñëè äëÿ íåãî âûïîëíåíî òîæäåñòâî Ëåéáíèöà

d(uv) = d(u)v + ud(v), ∀u, v ∈ C[G].

Ïî ãðóïïå G ìîæåò áûòü ïîñòðîåí ãðóïïîèä Γ ñëåäóþùèì îáðàçîì. Â êà÷åñòâå îáúåêòîâ
Obj(Γ) âîçüìåì ìíîæåñòâî ýëåìåíòîâ ãðóïïû G, à â êà÷åñòâå ìîðôèçìîâ Mor(Γ) ìíîæåñòâî
âñåâîçìîæíûõ ïàð ýëåìåíòîâ ãðóïïû. Ìîðôèçì (u, v) îïðåäåëèì êàê ñòðåëêó èç îáúåêòà v−1u
â îáúåêò uv−1. Íà ìíîæåñòâå ìîðôèçìîâ îïðåäåëèì ÷àñòè÷íóþ îïåðàöèþ ◦. Åñëè êîíåö ìîð-
ôèçìà φ1 = (u1, v1) ñîâïàäàåò ñ íà÷àëîì ìîðôèçìà φ2 = (u2, v2) òî

φ1 ◦ φ2 = (u2v1, v2v1).

Òåîðåìà 1. Îïðåäåëåííàÿ òàêèì îáðàçîì ñòðóêóðà Γ ÿâëÿåòñÿ ãðóïïîèäîì.
Â òåðìèíàõ ïîñòðîåííîãî òàêèì îáðàçîì ãðóïïîèäà óäîáíî èçó÷àòü äèôôåðåíöèðîâàíèÿ íà

ãðóïïîâîé àëãåáðå. Îòîáðàæåíèå χ : Mor(Γ)→ C ìû áóäåì íàçûâàòü õàðàêòåðîì íà ãðóïïîèäå
Γ åñëè äëÿ ëþáîé ïàðû ìîðôèçìîâ φ1, φ2 ìåæäó êîòîðûìè îïðåäåëåíà îïåðàöèÿ ◦ âûïîëíÿåñÿ
χ(φ1 ◦ φ2) = χ(φ1) + χ(φ2).
Äåéñòâèå äåðèâàöèè d íà ýëåìåíò ãðóïïîâîé àëãåáðû u =

∑
g∈G

λgg, ìîæåò áûòü çàïèñàíî â

âèäå

d(u) =
∑
g∈G

(∑
h∈G

dghλ
h

)
g

Òåîðåìà 2. Äëÿ ëþáîé äåðèâàöèè d ñóùåñòâóåò òàêîé õàðàêòåð χ, ÷òî dgh = χ(g, h).
Îêàçûâàåòñÿ, ÷òî õàðàêòåðû ìîãóò áûòü èçó÷åíû â ãðóïïîâûõ òåðìèíàõ, à èìåííî ïðè ïî-

ìîùè öåíòðàëèçàòîðîâ ýëåìåíòîâ ãðóïïû G.
Â ÷àñòíîñòè èìååò ìåñòî
Òåîðåìà 3. Åñëè d � îïåðàòîð âíóòðåííåãî äèôôåðåíöèðîâàíèÿ (êîììóòàòîð ñ ýëåìåíòîì

ãðóïïû) òî χ(φ) = 0, äëÿ âñåõ ìîðôèçìîâ φ ó êîòîðûõ íà÷àëî è êîíåö ñîâïàäàþò.

Î ïðîáëåìàõ Êåðâåðà â ñòàáèëüíîé òåîðèè ãîìîòîïèé
Ï. Ì. Àõìåòüåâ

ÈÇÌÈÐÀÍ; ÌÈÝÌ, Ìîñêâà

Ïðîáëåìà Êåðâåðà ÿâëÿåòñÿ îäíîé èç íåðåøåííûõ ïîëíîñòüþ ôóíäàìåíòàëüíûõ ïðîáëåì â
ñòàáèëüíîé òåîðèè ãîìîòîïèé.
1. Ñôîðìóëèðóåì ïðîáëåìó Êåðâåðà äëÿ ñòàáèëüíîé ãîìîòîïè÷åñêîé ãðóïïû Πn; ñèëüíóþ

ïðîáëåìó Êåðâåðà äëÿ ìíîãîîáðàçèÿ Øòèôåëÿ (m, 2); îáîáùåííóþ ïðîáëåìó Êåðâåðà äëÿ ñòà-
áèëüíîé ãîìîòîïè÷åñêîé ãðóïïû Πn(Pn/2−1 óñå÷åííîãî ïðîåêòèâíîãî ïðîñòðàíñòâà; m = 2l − 1,
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n = 2l+1 − 2. Îòêðûòûì, â ÷àñòíîñòè, ÿâëÿåòñÿ âîïðîñ: �âåðíî ëè, ÷òî ïðîáëåìà Êåðâåðà èìå-
åò îòðèöàòåëüíîå ðåøåíèå äëÿ Π126� (ãèïîòåçà Ñíàéòà)? 2. Íàïîìíèì ïîëîæèòåëüíîå ðåøåíèå
ñèëüíîé ïðîáëåìû Êåðâåðà äëÿ (15, 2) è ïîëîæèòåëüíîå ðåøåíèå ïðîáëåìû Êåðâåðà äëÿ Π30. 3.
Îñòàíîâèìñÿ íà ïðèëîæåíèè ñèëüíîé ïðîáëåìû Êåðâåðà äëÿ êîíå÷íîìåðíîé ìîäåëè ïðîñòðàí-
ñòâà ñëó÷àéíûõ óçëîâ îãðàíè÷åííîé ñêàëÿðíîé êðèâèçíû è îáñóäèì c ïðèêëàäíîé òî÷êè çðåíèÿ
âîïðîñ î öåëåñîîáðàçíîñòè ðåøàòü îáîáùåííóþ ïðîáëåìó Êåðâåðà.

Êîììóòàíò ìíîãîìåðíîé ãðóïïû Äæåííèíãñà
Ñ. À. Áîãàòûé, Ñ. È. Áîãàòàÿ

Ìîñêîâñêèé ãîñóäàðñòâåííûé óíèâåðñèòåò, Ðîññèÿ

Ââîäèòñÿ ìíîãîìåðíûé àíàëîã ãðóïïû Äæåííèíãñà è â ñëó÷àå, êîãäà êîëüöî êîýôôèöèåíòîâ
ÿâëÿåòñÿ ïîëåì õàðàêòåðèñòèêè 0 âû÷èñëÿþòñÿ êîììóòàíòû ðàçëè÷íûõ ïîäãðóïï.

Ïðîáëåìà ðåàëèçàöèè öèêëîâ è ìàëûå íàêðûòèÿ íàä
ãðàô-àññîöèýäðàìè

À. À. Ãàéôóëëèí
ÌÈÐÀÍ è ÌÃÓ, Ìîñêâà

Ïðîáëåìîé Ñòèíðîäà î ðåàëèçàöèè öèêëîâ íàçûâàþò ñëåäóþùèé âîïðîñ. Ìîæíî ëè ðåàëè-
çîâàòü äàííûé öåëî÷èñëåííûé ãîìîëîãè÷åñêèé êëàññ äàííîãî òîïîëîãè÷åñêîãî ïðîñòðàíñòâà
íåïðåðûâíûì îáðàçîì ôóíäàìåíòàëüíîãî êëàññà îðèåíòèðîâàííîãî ãëàäêîãî çàìêíóòîãî ìíî-
ãîîáðàçèÿ? (Ãîìîëîãè÷åñêèå êëàññû, óäîâëåòâîðÿþùèå ýòîìó óñëîâèþ, íàçûâàþòñÿ ðåàëèçó-
åìûìè ïî Ñòèíðîäó.) Îòâåò íà ýòîò âîïðîñ áûë äàí Ð. Òîìîì (1954), êîòîðûé ïîêàçàë, ÷òî
ñóùåñòâóþò íåðåàëèçóåìûå ïî Ñòèíðîäó ãîìîëîãè÷åñêèå êëàññû, íî ïðè ýòîì äëÿ êàæäîãî
öåëî÷èñëåííîãî êëàññà ãîìîëîãèé íåêîòîðûé êðàòíûé åìó êëàññ ðåàëèçóåì ïî Ñòèíðîäó.
Â 2007 ãîäó äîêëàä÷èê íàø¼ë ÿâíóþ êîìáèíàòîðíóþ êîíñòðóêöèþ ìíîãîîáðàçèÿ, ðåàëèçó-

þùåãî êëàññ ãîìîëîãèé, êðàòíûé êëàññó ãîìîëîãèé çàäàííîãî ñèíãóëÿðíîãî öèêëà òîïîëîãè-
÷åñêîãî ïðîñòðàíñòâà. Áîëåå òîãî, ýòà êîíñòðóêöèÿ ïîçâîëèëà äîêàçàòü, ÷òî äëÿ ëþáîé ðàç-
ìåðíîñòè n íàéäåòñÿ îðèåíòèðîâàííîå ãëàäêîå çàìêíóòîå ìíîãîîáðàçèå Mn, óäîâëåòâîðÿþùåå
ñëåäóþùåìó óíèâåðñàëüíîìó ñâîéñòâó ïî îòíîøåíèþ ê çàäà÷å ðåàëèçàöèè öèêëîâ: äëÿ ëþáîãî
n-ìåðíîãî öåëî÷èñëåííîãî êëàññà ãîìîëîãèé ëþáîãî òîïîëîãè÷åñêîãî ïðîñòðàíñòâà íåêîòîðûé
êðàòíûé åìó êëàññ ãîìîëîãèé ìîæíî ðåàëèçîâàòü îáðàçîì ôóíäàìåíòàëüíîãî êëàññà êîíå÷íî-
ëèñòíîãî íàêðûòèÿ íàä ìíîãîîáðàçèåì Mn. (Ìíîãîîáðàçèÿ Mn, óäîâëåòâîðÿþùèå ýòîìó óñëî-
âèþ, áûëè íàçâàíû URC-ìíîãîîáðàçèÿìè.) Â êà÷åñòâå URC-ìíîãîîáðàçèÿMn ìîæíî âçÿòü òàê
íàçûâàåìîå ìíîãîîáðàçèå Òîìåè - èçîñïåêòðàëüíîå ìíîãîîáðàçèå ñèììåòðè÷åñêèõ òð¼õäèàãî-
íàëüíûõ âåùåñòâåííûõ ìàòðèö ðàçìåðà (n + 1) × (n + 1). Ýòî ìíîãîîáðàçèå ÿâëÿåòñÿ ìàëûì
íàêðûòèåì íàä ñïåöèàëüíûì ïðîñòûì ìíîãîãðàííèêîì - ïåðìóòîýäðîì, òî åñòü îíî ìîæåò áûòü
ñêëååíî ñïåöèàëüíûì îáðàçîì èç 2n ýêçåìïëÿðîâ ïåðìóòîýäðà.
Â äîêëàäå áóäåò ðàññêàçàíî î òîì, êàê ìîæíî ìîäèôèöèðîâàòü ÿâíóþ êîíñòðóêöèþ ðåàëè-

çàöèè öèêëîâ, ÷òîáû ïîëó÷èòü URC-ìíîãîîáðàçèÿ, ãîðàçäî áîëåå ïðîñòûå ÷åì ìíîãîîáðàçèÿ
Òîìåè. À èìåííî áóäåò äîêàçàíî, ÷òî URC-ìíîãîîáðàçèÿìè ÿâëÿþòñÿ âñå ìàëûå íàêðûòèÿ íàä
çàìå÷àòåëüíûìè ïðîñòûìè ìíîãîãðàííèêàìè, íàçûâàåìûìè ãðàô-àññîöèýäðàìè. Â ÷àñòíîñòè,
URC-ìíîãîîáðàçèÿìè ÿâëÿþòñÿ ìàëûå íàêðûòèÿ íàä êëàññè÷åñêèìè àññîöèýäðàìè Ñòàøåôà.
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Ìèíèìàëüíàÿ òðèàíãóëÿöèÿ êâàòåðíèîííîé ïðîåêòèâíîé ïëîñêîñòè
Ä. Ãîðîäêîâ

ÌÈÐÀÍ, Ìîñêâà, Ðîññèÿ

Çàäà÷à î íàõîæäåíèè ìèíèìàëüíûõ ïî êîëè÷åñòâó âåðøèí òðèàíãóëÿöèé ìíîãîîáðàçèÿ -
îäíà èç êëàññè÷åñêèõ çàäà÷ êîìáèíàòîðíîé òîïîëîãèè. Ðåøåíèå èçâåñòíî äëÿ ñðàâíèòåëüíî
íåáîëüøîãî íàáîðà ìíîãîîáðàçèé. Áðåì è Êþíåëü â 1992 ãîäó ïîñòðîèëè òðè âîñüìèìåðíûõ
ñèìïëèöèàëüíûõ êîìïëåêñà â âèäå êàíäèäàòîâ â ìèíèìàëüíûå òðèàíãóëÿöèè êâàòåðíèîííîé
ïðîåêòèâíîé ïëîñêîñòè, îäíàêî èì íå óäàëîñü äîêàçàòü, ÷òî ýòè êîìïëåêñû (êóñî÷íî ëèíåéíî)
ãîìåîìîðôíû HP 2. Â äîêëàäå áóäåò ðàññêàçàíî, ïî÷åìó êóñî÷íî ëèíåéíàÿ ãîìåîìîðôíîñòü
èìååò ìåñòî. Çàäà÷à ñâîäèòñÿ ê ïîäñ÷åòó ÷èñåë Ïîíòðÿãèíà ýòèõ ñèìïëèöèàëüíûõ êîìïëåêñîâ.

Ïðåîáðàçîâàíèå Ìóòàðà è ñèíãóëÿðíûå îáîáùåííî-àíàëèòè÷åñêèå
ôóíêöèè

Ï. Ã. Ãðèíåâè÷, Ð. Ã. Íîâèêîâ
ÈÒÔ èì. Ë.Ä.Ëàíäàó ÐÀÍ, ìåõ-ìàò ÌÃÓ, Ìîñêâà

Â ïîñëåäíèå ãîäû ïðåîáðàçîâàíèå Ìóòàðà èñïîëüçîâàëîñü ðÿäîì àâòîðîâ äëÿ ïîñòðîåíèÿ òî÷-
íûõ ðåøåíèé ïðîñòðàíñòâåííî-äâóìåðíûõ èíòåãðèðóåìûõ ñèñòåì, âêëþ÷àÿ ðàáîòû Òàéìàíîâà
è Öàðåâà ïî îïåðàòîðàì Äèðàêà è ñèíãóëÿðíûì ðåøåíèÿì îïåðàòîðà Øðåäèíãåðà. Îäíàêî,
íàñêîëüêî èçâåñòíî àâòîðàì, âî âñåõ ñëó÷àÿõ ïðåîáðàçîâàíèå Ìóòàðà ïðèìåíÿëîñü ïî �ôèçè-
÷åñêèì ïåðåìåííûì�. Ìà ïðåäëàãàåì èñïîëüçîâàòü ïðåîáðàçîâàíèå Ìóòàðà ïî �ñïåêòðàëüíîé
ïåðåìåííîé� â çàäà÷å ðàññåÿíèÿ íà îäíîì óðîâíå ýíåðãèè äëÿ äâóìåðíîãî îïåðàòîðà Øðåäèíãå-
ðà, êîòîðàÿ èìååò âèä óðàâíåíèÿ îáîáùåííî-àíàëèòè÷åñêèõ ôóíêöèé. Ïðåîáðàçîâàíèå Ìóòàðà
äàåò èíñòðóìåíò èññëåäîâàíèÿ ôóíêöèé ñî ñïåêòðàëüíûìè äàííûìè, èìåþùèìè ñïåöèàëüíûå
îñîáåííîñòè íà ëèíèÿõ, êîòîðûå, êàê áûëî ïîêàçàíî Ï.Ã. Ãðèíåâè÷åì è Ñ.Ï. Íîâèêîâûì, íåèç-
áåæíî âîçíèêàþò äëÿ äîñòàòî÷íî áîëüøèõ ïî íîðìå ïîòåíöèàëîâ.

Íåçàâèñèìûå ìàòðèöû è ïëîòíûå ïîäìíîæåñòâà ïðîèçâåäåíèé
À. À. Ãðûçëîâ

Óäìóðòñêèé ãîñóäàðñòâåííûé óíèâåðñèòåò Èæåâñê, Ðîññèÿ

Ïîíÿòèå íåçàâèñèìîé ìàòðèöû ÿâëÿåòñÿ îáîáùåíèåì êëàññè÷åñêîãî ïîíÿòèÿ íåçàâèñèìîé
ñèñòåìû ìíîæåñòâ. Ïîäîáíûå ñèñòåìû ìíîæåñòâ øèðîêî èñïîëüçîâàëèñü ïðè èçó÷åíèè ñòîóí-
÷åõîâñêèõ ðàñøèðåíèé äèñêðåòíûõ ïðîñòðàíñòâ. Ð. Ýíãåëüêèíã è Ì Êàðëîâè÷ èñïîëüçîâà-
ëè ñåìåéñòâà ïîäìíîæåñòâ ýòîãî òèïà äëÿ èõ äîêàçàòåëüñòâà òåîðåìû Õüþèòòà-Ìàð÷åâñêîãî-
Ïîíäèøåðè. Ìû ñòðîèì ðàçëè÷íûå íåçàâèñèìûå ìàòðèöû äëÿ ïîñòðîåíèÿ âñþäó ïëîòíûõ ïîä-
ìíîæåñòâ ïðîèçâåäåíèé äèñêðåòíûõ ïðîñòðàíñòâ, ÿâëÿþùèõñÿ îáúåäèíåíèåì ðàçëè÷íûõ äèçú-
þíêòíûõ ñèñòåì �íåáîëüøèõ� ïîäìíîæåñòâ. Ýòî ïîçâîëÿåò ñòðîèòü âñþäó ïëîòíûå ïîäìíîæå-
ñòâà ïðîèçâåäåíèé, îáëàäàþùèå äîïîëíèòåëüíûìè ñâîéñòâàìè.

Î ñâîéñòâàõ ïðîñòðàíñòâ íåïðåðûâíûõ G-çíà÷íûõ ôóíêöèé íà
ïîëèýäðàõ

Ñ. Ï. Ãóëüêî, À. Â. Òèòîâà
Òîìñê
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Â íåäàâíåé ñòàòüå [1] àâòîðû äîêàçàëè, ÷òî äëÿ êîìïàêòíîãî n-ìåðíîãî ïîëèýäðà X òîïî-
ëîãè÷åñêàÿ ãðóïïà Cp(X,S1) èçîìîðôíà ãðóïïå Cp(∆n, S

1), ãäå ∆n åñòü n-ìåðíûé ñèìïëåêñ,
n ≥ 1.
Â äîêëàäå áóäóò ðàññìîòðåíû íåêîòîðûå ñâîéñòâà òîïîëîãè÷åñêèõ ãðóïï Cp(X,G), îòíîñÿ-

ùèõñÿ ê ïðîáëåìàì èõ êëàññèôèêàöèè äëÿ ïîëèýäðîâ X è êîìïàêòíûõ àáåëåâûõ ãðóïï G.
Ëèòåðàòóðà:
[1] Ñ. Ï. Ãóëüêî, À. Â. Òèòîâà. Êëàññèôèêàöèÿ ïðîñòðàíñòâ íåïðåðûâíûõ S1-çíà÷íûõ ôóíêöèé íà

ïîëèýäðàõ. Âåñòíèê Òîìñêîãî óí-òà. Ìàòåì. ìåõàí. 2015, 4(36), 15�20.

Ëîêàëüíî ðàâíîìåðíî âûïóêëûå íîðìû â ïðîñòðàíñòâàõ
íåïðåðûâíûõ ôóíêöèé íà êîìïàêòàõ Ôåäîð÷óêà

Ñ. Ï. Ãóëüêî, Ì. Ñ. Øóëèêèíà
Òîìñê

À.Â.Èâàíîâ ïðåäëîæèë íàçûâàòü êîìïàêòàìè Ôåäîð÷óêà âñå êîìïàêòû, êîòîðûå ìîæíî ïî-
ëó÷èòü êàê ïðåäåëû íåïðåðûâíûõ îáðàòíûõ ñïåêòðîâ òðàíñôèíèòíîé ïîñëåäîâàòåëüíîñòåé ìåò-
ðèçóåìûõ êîìïàêòîâ ñ âïîëíå çàìêíóòûìè ïðîåêöèÿìè.
Òåîðåìà. Ïóñòü X � êîìïàêò Ôåäîð÷óêà. Òîãäà áàíàõîâî ïðîñòðàíñòâî C(X) âñåõ íåïðå-

ðûâíûõ ôóíêöèé äîïóñêàåò ýêâèâàëåíòíóþ ëîêàëüíî ðàâíîìåðíî âûïóêëóþ (=LUR) íîðìó,
êîòîðàÿ ÿâëÿåòñÿ ïîëóíåïðåðûâíîé ñíèçó îòíîñèòåëüíî òîïîëîãèè ïîòî÷å÷íîé ñõîäèìîñòè.
Îïðåäåëåíèå LUR-íîðì ñì., íàïðèìåð â [1]. Õîðîøî èçâåñòíî [2], ÷òî åñëè áàíàõîâî ïðîñòðàí-

ñòâî C(X) èìååò LUR-íîðìó, êîòîðàÿ ïîëóíåïðåðûâíà îòíîñèòåëüíî òîïîëîãèè ïîòî÷å÷íîé ñõî-
äèìîñòè, òî êîìïàêò X èìååò ñâîéñòâî Íàìèîêè. Íàïîìíèì, ÷òî êîìïàêò X èìååò ñâîéñòâî
Íàìèîêè (èíîãäà ýòî ñâîéñòâî íàçûâàåòñÿ ñâîéñòâîì êî-Íàìèîêè), åñëè äëÿ ëþáîãî Áýðîâñêîãî
ïðîñòðàíñòâà B è ëþáîé ðàçäåëüíî íåïðåðûâíîé ôóíêöèè f : B × X → R ñóùåñòâóåò âñþäó
ïëîòíîå ïîäìíîæåñòâî A ⊂ B òèïà Gδ òàêîå, ÷òî ôóíêöèÿ f ñîâìåñòíî íåïðåðûâíà â êàæäîé
òî÷êå ìíîæåñòâà A×X.
Ëèòåðàòóðà:
[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.

Ñïåêòðû âûñøèõ ïîðÿäêîâ, ýêâèâàðèàíòíûå ìíîãî÷ëåíû
Õîäæà-Äåëèíÿ è óðàâíåíèÿ òèïà Ìàêäîíàëüäà

Ñ. Ì. Ãóñåéí-Çàäå
Ìîñêîâñêèé ãîñóäàðñòâåííûé óíèâåðñèòåò, Ðîññèÿ

Â ñîîòâåòñòâèè ñ òåîðåìîé Ìàêäîíàëüäà äëÿ òîïîëîãè÷åñêîãî ïðîñòðàíñòâà X èìååò ìåñòî
ðàâåíñòâî 1 +

∑infty
i=1 ξ(SkX) = (1− t)−ξ(X), ãäå χ(·) - ýéëåðîâà õàðàêòåðèñòèêà, îïðåäåëåííàÿ â

òåðìèíàõ êîãîìîëîãèé ñ êîìïàêòíûìè íîñèòåëÿìè, SkX = Xk/Sk - kàÿ ñèììåòðè÷åñêàÿ ñòåïåíü
ïðîñòðàíñòâà X. Óðàâíåíèå òèïà Ìàêäîíàëüäà äëÿ èíâàðèàíòà - ýòî ôîðìóëà, êîòîðàÿ äàåò
ïðîèçâîäÿùèé ðÿä çíà÷åíèé èíâàðèàíòà äëÿ ñèììåòðè÷åñêèõ ñòåïåíåé ïðîñòðàíñòâà (èëè äëÿ
èõ àíàëîãîâ) â âèäå ðÿäà, íå çàâèñÿùåãî îò ïðîñòðàíñòâà â ñòåïåíè, ðàâíîé çíà÷åíèþ èíâàðè-
àíòà äëÿ ñàìîãî ïðîñòðàíñòâà. Óðàâíåíèÿ òèïà Ìàêäîíàëüäà ìîãóò áûòü ñôîðìóëèðîâàíû äëÿ
ðÿäà èíâàðèàíòîâ, êîòîðûå ìîãóò ðàññìàòðèâàòüñÿ êàê îáîáùåíèÿ ýéëåðîâîé õàðàêòåðèñòè-
êè, íàïðèìåð, äëÿ ìíîãî÷ëåíà Õîäæà-Äåëèíÿ. Åñëè èíâàðèàíò ïðèíèìàåò çíà÷åíèÿ â êîëüöå,
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îòëè÷íîì îò êîëüöà öåëûõ ÷èñåë (èëè äðóãîãî ÷èñëîâîãî êîëüöà), äëÿ ïðèäàíèÿ ñìûñëà òàêî-
ìó óðàâíåíèþ íàäî èñïîëüçîâàòü ñòåïåííóþ ñòðóêòóðó íàä êîëüöîì. Ñïåêòð Õîäæà ÿâëÿåòñÿ
àääèòèâíûì èíâàðèàíòîì êîìïëåêñíîãî êâàçè-ïðîåêòèâíîãî ïðîñòðàíñòâà ñ àâòîìîðôèçìîì
êîíå÷íîãî ïîðÿäêà. Ïîýòîìó îí ìîæåò ðàññìàòðèâàòüñÿ êàê îáîáùåíèå ýéëåðîâîé õàðàêòåðè-
ñòèêè. Äëÿ òîïîëîãè÷åñêîãî ïðîñòðàíñòâà ñ äåéñòâèåì êîíå÷íîé ãðóïïû îïðåäåëåíû ïîíÿòèÿ
îðáèôîëäíîé ýéëåðîâîé õàðàêòåðèñòèêè è åå âåðñèé âûñøèõ ïîðÿäêîâ. Ïî àíàëîãèè ñ ýòèìè ïî-
íÿòèÿìè ìû îïðåäåëÿåì ïîíÿòèÿ ñïåêòðîâ âûñøèõ ïîðÿäêîâ êîìïëåêñíîãî êâàçè-ïðîåêòèâíîãî
ìíîãîîáðàçèÿ ñ äåéñòâèåì êîíå÷íîé ãðóïïû G è ñ G-ýêâèâàðèàíòíûì àâòîìîðôèçìîì êîíå÷-
íîãî ïîðÿäêà, íåêîòîðûå èõ óñèëåíèÿ è ôîðìóëèðóåì óðàâíåíèÿ òèïà Ìàêäîíàëüäà äëÿ íèõ.
Äîêëàä îñíîâàí íà ñîâìåñòíîé ðàáîòå ñ Â.Ýáåëèíãîì.

Æ�åñòêîñòü â êîãîìîëîãèÿõ ìîìåíò-óãîë è êâàçèòîðè÷åñêèõ
ìíîãîîáðàçèé òð�åõìåðíûõ ìíîãîãðàííèêîâ

Í. Þ. Åðîõîâåö
Ìîñêîâñêèé Ãîñóäàðñòâåííûé Óíèâåðñèòåò, Ðîññèÿ

Ñ êàæäûì ïðîñòûì n-ìåðíûì ìíîãîãðàííèêîì P ñ m ãèïåðãðàíÿìè {F1, . . . , Fm} â òîðè÷å-
ñêîé òîïîëîãèè (ñì. [1]) ñâÿçûâàåòñÿ (m+n)-ìåðíîå ìîìåíò-óãîë ìíîãîîáðàçèå ZP ñ äåéñòâèåì
m-ìåðíîãî òîðà Tm. Åñëè â Tm èìååòñÿ ñâîáîäíî äåéñòâóþùàÿ ïîäãðóïïà H ' Tm−n, òî ôàê-
òîðïðîñòðàíñòâî M(P,H) = ZP/H ÿâëÿåòñÿ 2n-ìåðíûì ìíîãîîáðàçèåì ñ äåéñòâèåì n-ìåðíîãî
òîðà è íàçûâàåòñÿ êâàçèòîðè÷åñêèì ìíîãîîáðàçèåì. Îáà ìíîãîîáðàçèÿ îïðåäåëÿþòñÿ êîìáè-
íàòîðèêîé ìíîãîãðàííèêà P , ÷òî äà¼ò âîçìîæíîñòü èññëåäîâàòü êîìáèíàòîðèêó ìíîãîãðàííè-
êîâ ïðè ïîìîùè àëãåáðàè÷åñêîé òîïîëîãèè ìíîãîîáðàçèé è íàîáîðîò. Íå âñÿêèé ìíîãîãðàííèê
èìååò õîòÿ áû îäíî êâàçèòîðè÷åñêîå ìíîãîîáðàçèå. Èç òåîðåìû î ÷åòûð¼õ êðàñêàõ ñëåäóåò, ÷òî
ëþáîé òð¼õìåðíûé ìíîãîãðàííèê èìååò.
Ñâîéñòâî ìíîãîãðàííèêà, íàáîð ýëåìåíòîâ â êîëüöå êîãîìîëîãèé, èëè êîìáèíàòîðíûé ìíî-

ãîãðàííèê íàçûâàþòñÿ B-æåñòêèìè (C-æ¼ñòêèìè) â íåêîòîðîì êëàññå ìíîãîãðàííèêîâ, åñëè
îíè ñîõðàíÿþòñÿ ïðè èçîìîðôèçìàõ ãðàäóèðîâàííûõ êîëåö ìîìåíò-óãîë (êâàçèòîðè÷åñêèõ)
ìíîãîîáðàçèé äëÿ ìíîãîãðàííèêîâ èç ýòîãî êëàññà. Èçâåñòíî, ÷òî èç B-æ¼ñòêîñòè ìíîãîãðàí-
íèêà ñëåäóåò åãî C-æ¼ñòêîñòü.
Ïðîñòîé ìíîãîãðàííèê íàçûâàåòñÿ ôëàãîâûì, åñëè èç òîãî, ÷òî åãî íàáîð ãèïåðãðàíåé ïîïàð-

íî ïåðåñåêàåòñÿ ñëåäóåò, ÷òî îí ïåðåñåêàåòñÿ â ñîâîêóïíîñòè. k-ïîÿñîì äëÿ k > 3 íàçûâàåòñÿ
öèêëè÷åñêàÿ ïîñëåäîâàòåëüíîñòü ðàçëè÷íûõ ãèïåðãðàíåé ìíîãîãðàííèêà, â êîòîðîé ïåðåñåêà-
þòñÿ òîëüêî ïîñëåäîâàòåëüíûå ãèïåðãðàíè.
Óòâåðæäåíèå 1. Òð¼õìåðíûé ïðîñòîé ìíîãîãðàííèê ÿâëÿåòñÿ ôëàãîâûì òîãäà è òîëüêî

òîãäà, êîãäà Hm−2(ZP ) ⊂ (H̃∗(ZP ))2.
Óòâåðæäåíèå 2. Òð¼õìåðíûé ïðîñòîé ìíîãîãðàííèê íå ñîäåðæèò 4-ïîÿñîâ òîãäà è òîëüêî

òîãäà, êîãäà óìíîæåíèå H3(ZP )⊗H∗3(ZP )→ H6(ZP ) òðèâèàëüíî.
Èç óòâåðæäåíèé 1 è 2, êîòîðûå äîêàçûâàþòñÿ íà îñíîâå ìåòîäîâ ðàáîòû [2], ñëåäóåò B-

æ¼ñòêîñòü ñâîéñòâ ôëàãîâîñòè è îòñóòñòâèÿ 4-ïîÿñîâ, êîòîðàÿ âïåðâûå áûëà äîêàçàíà â [2]. Â
ðàáîòå [3] äîêàçàíà B-æ¼ñòêîñòü ëþáîãî ôëàãîâîãî òð¼õìåðíîãî ìíîãîãðàííèêà áåç 4-ïîÿñîâ.
Èçâåñòíî (ñì. [1]), ÷òî:H∗(M(P,H)) = Z[v1, ..., vm]/(IP+JP,H), ãäå deg vi = 2, IP = (vi1 . . . vik : Fi1∩
· · · ∩ Fik = ∅), à èäåàë JP,H ïîðîæäàåòñÿ n ëèíåéíûìè ñîîòíîøåíèÿìè.
Ïðèâåä¼ì ôîðìóëèðîâêó îñíîâíîãî ðåçóëüòàòà.
Òåîðåìà. Íàáîð ýëåìåíòîâ {±v1,±v2, . . . ,±vm} ÿâëÿåòñÿ C-æ¼ñòêèì â êëàññå ïðîñòûõ ôëà-

ãîâûõ òð¼õìåðíûõ ìíîãîãðàííèêîâ áåç 4-ïîÿñîâ. Áîëåå òîãî, îí îòîáðàæàåòñÿ áèåêòèâíî íà
ñîîòâåñòâóþùèé íàáîð ïðè ëþáîì èçîìîðôèçìå ãðàäóèðîâàííûõ êîëåö êîãîìîëîãèé êâàçèòî-
ðè÷åñêèõ ìíîãîîáðàçèé.
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Êàê ñëåäñòâèå ýòîãî ðåçóëüòàòà ìîæíî ïîëó÷èòü C-æ¼ñòêîñòü íåêîòîðûõ õàðàêòåðèñòè÷åñêèõ
êëàññîâ êâàçèòîðè÷åñêèõ ìíîãîîáðàçèé.
Äîêëàä îñíîâàí íà ñîâìåñòíîé ðàáîòå ñ Â. Ì. Áóõøòàáåðîì, Ò. Å. Ïàíîâûì è Ì. Ìàñóäîé.
Ðàáîòà ÷àñòè÷íî ïîääåðæàíà ãðàíòîì ïîáåäèòåëÿì êîíêóðñà ¾Ìîëîäàÿ ìàòåìàòèêà Ðîññèè¿

è ãðàíòàìè ÐÔÔÈ-14-01-00537-à è 16-51-55017-Êèòàé-à.

Ñïèñîê ëèòåðàòóðû

[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 �ag 2-spheres without 4-belt arXiv:1511.03624.
[3] F. Fan, X. Wang, �Cohomology rings of moment-angle complexes arXiv:1508.00159.

Î 2-êàòåãîðèè ñíîïîâ ðàññëîåíèé (bundle gerbes)
À.Â.Åðøîâ

Ìîñêîâñêèé ôèçèêî-òåõíè÷åñêèé èíñòèòóò, Ðîññèÿ

Â äîêëàäå ïëàíèðóåòñÿ ðàññêàçàòü î 2-ãðóïïîèäå ñíîïîâ ðàññëîåíèé (bundle gerbes) è åãî
îáîáùåíèè � ãðóïïîèäå Ìîðèòà-ñíîïîâ ðàññëîåíèé (Morita bundle gerbes), ââåäåííûõ Ó. Ïåí-
íèãîì (U. Pennig). Ñ ïîìîùüþ ïîñëåäíèõ ìû îïèñûâàåì ñâÿçü ìåæäó ðàçëè÷íûìè òèïàìè
ñêðó÷èâàíèé â ñêðó÷åííîé K-òåîðèè.

Îá óñòîé÷èâîñòè ìíîæåñòâà óïîðÿäî÷åííîãî íàêðûâàíèÿ ê
àíòèòîííûì âîçìóùåíèÿì

Å.Ñ. Æóêîâñêèé
Ìîñêâà

Îïðåäåëÿåòñÿ ìíîæåñòâî óïîðÿäî÷åííîãî íàêðûâàíèÿ îòîáðàæåíèÿ, äåéñòâóþùåãî â óïîðÿ-
äî÷åííûõ ïðîñòðàíñòâàõ. Ðàññìîòðåíû ïðèìåðû íàõîæäåíèÿ ìíîæåñòâà óïîðÿäî÷åííîãî íà-
êðûâàíèÿ îïåðàòîðîâ. Äîêàçàíû óòâåðæäåíèÿ îá óñòîé÷èâîñòè ìíîæåñòâà óïîðÿäî÷åííîãî íà-
êðûâàíèÿ ê àíòèòîííûì âîçìóùåíèÿì. Ðàññìîòðåíà ïðîáëåìà ñóùåñòâîâàíèÿ ìèíèìàëüíîãî è
íàèìåíüøåãî ðåøåíèé îïåðàòîðíûõ óðàâíåíèé, îöåíîê ðåøåíèÿ òèïà ×àïëûãèíà. Ïåðå÷èñëåí-
íûå ðåçóëüòàòû ïðèìåíåíû ê èññëåäîâàíèþ äèôôåðåíöèàëüíûõ è èíòåãðàëüíûõ óðàâíåíèé.

Òî÷êè ñîâïàäåíèÿ îòîáðàæåíèé â ÷àñòè÷íî óïîðÿäî÷åííûõ
ïðîñòðàíñòâàõ
Ñ.Å. Æóêîâñêèé

Ìîñêâà

Äëÿ äâóõ îòîáðàæåíèé F,G : X → Y ÷àñòè÷íî óïîðÿäî÷åííûõ ïðîñòðàíñòâ X è Y ïîëó÷åíû
äîñòàòî÷íûå óñëîâèÿ ñóùåñòâîâàíèÿ òî÷åê ñîâïàäåíèÿ, ò.å. òàêèõ òî÷åê x ∈ X, ÷òî F (x) = G(x).
Äëÿ ýòîãî òåîðèÿ íàêðûâàþùèõ îòîáðàæåíèé ìåòðè÷åñêèõ ïðîñòðàíñòâ áûëà ïåðåíåñåíà íà
îòîáðàæåíèÿ ÷àñòè÷íî óïîðÿäî÷åííûõ ïðîñòðàíñòâ. Â ÷àñòíîñòè, áûëî ââåäåíî è èññëåäîâàíî
ïîíÿòèå óïîðÿäî÷åíî íàêðûâàþùåãî îòîáðàæåíèÿ.
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Ïðîåêòèâíî èíäóêòèâíî çàìêíóòûå ôóíêòîðû è C-ïðîñòðàíñòâà
Ò. Ô. Æóðàåâ, Ç. Î. Òóðñóíîâà

Ðàññìàòðèâàåòñÿ òîïîëîãè÷åñêèå,ãåîìåòðè÷åñêèå è ðàçìåðíîñòíûå ñâîéñòâà ìåòðè÷åñêèõ êîì-
ïàêòíûõ C-ïðîñòðàíñòâ ïðè âîçäåéñòâèå íà íèõ êîâàðèàíòíûõ ôóíêòîðîâ êîíå÷íîé ñòåïåíè â
êàòåãîðèè ìåòðèçóåìûõ ïðîñòðàíñòâ è íåïðåðûâíûõ îòîáðàæåíèé â ñåáÿ. À òàêæå ðàññìîòðå-
íî ðàçìåðíîñòíûå ñâîéñòâà ðàçëè÷íûõ òèïîâ ïðîìåæóòî÷íûõ áåñêîíå÷íîìåðíûõ ïðîñòðàíñòâ
ìåæäó C-ïðîñòðàíñòâàìè è áåñêîíå÷íîìåðíûìè ïðîñòðàíñòâàìè â êàòåãîðèè ïàðàêîìïàêò-
íûõ ïðîñòðàíñòâ è íåïðåðûâíûõ îòîáðàæåíèé â ñåáÿ. Â ðàáîòå [1] áûëî ââåäåíî ïðîåêòèâ-
íî èíäóêòèâíî çàìêíóòûå ôóíêòîðû (êðàòêî, p.i.c.-ôóíêòîðû)è èçó÷åíî èõ ôóíêòîðèàëüíûå
ñâîéñòâà â êàòåãîðèè Tych - òèõîíîâñêèõ ïðîñòðàíñòâ è íåïðåðûâíûõ îòîáðàæåíèé â ñåáÿ. C-
ïðîñòàðíñòâî èãðàþò áîëüøóþ ðîëü â ðàçëè÷íûõ ðàçäåëàõ òîïîëîãèè, â òîì ÷èñëå, â òåîðèè
A(N)R-ïðîñòðàíñòâ è òåîðèè ñåëåêöèè ìíîãîçíà÷íûõ îòîáðàæåíèé.
Îïðåäåëåíèå 1 [2]. Òîïîëîãè÷åñêîå ïðîñòðàíñòâî íàçûâàåòñÿ êîíå÷íûì C-ïðîñòðàíñòâàì

ïî Õýéâåðó (îáîçíà÷àåòñÿ, êîíå÷íûì C-Ha ïðîñòðàíñòâîì), åñëè íà ïðîñòðàíñòâå èìååòñÿ äî-
ïóñòèìàÿ ìåòðèêà d è äëÿ êàæäîé ïîñëåäîâàòåëüíîñòè {εi : εi > 0, i = 1, 2, ..., } ñóùåñòâóåò äèçú-
þíêòíîå ñåìåéñòâî Vi : i = 1, 2, ..., òàêîå, ÷òî X = ∪ni=1Vi è diamεjVj<εj äëÿ êàæäûõ i = 1, 2, ...n.
Òåîðåìà 1. p.i.c.-ôóíêòîðû ñ êîíå÷íûìè ñòåïåíÿìè ñîõðàíÿåò ìåòðè÷åñêèõ êîíå÷íûå C-Ha

ïðîñòðàíñòâà.
Îïðåäåëåíèå 2 [2]. Òîïîëîãè÷åñêîå ïðîñòðàíñòâî íàçûâàåòñÿ êîíå÷íûì-ïðîñòðàíñòâîì, åñ-

ëè äëÿ êàæäîé ïîñëåäîâàòåëüíîñòè îòêðûòûõ êîíå÷íûõ ïîêðûòèé Ui : i = 1, 2, ..., ñóùåñòâóåò
äèçúþíêòíîå ñåìåéñòâî îòêðûòûõ ìíîæåñòâ Vi : i = 1, 2, ...,, òàêîå, ÷òî X = ∪ni=1Vi è Vi < Ui
äëÿ êàæäûõ i = 1, 2, ...n. Íàïîìíèì, ÷òî U è V ñåìåéñòâà ïîäìíîæåñòâî ïðîñòðàíñòâà, ïèøåì
U < V , åñëè äëÿ êàæäîãî v ∈ V ñóùåñòâóåò íåêîòîðîå u ∈ U , òàêîå, ÷òî u ⊂ v.
Òåîðåìà 2. p.i.c.-ôóíêòîðû ñ êîíå÷íûìè ñòåïåíÿìè ñîõðàíÿåò ìåòðè÷åñêèå êîíå÷íûå C-

ïðîñòðàíñòâà.
Ëèòåðàòóðà

1. T. F. Zhuraev. On paracompact spaces and projectively inductively closed functors. Appl. Gen.Topol.
2002, V. 3, � 1, pp. 33-44.
2. P. Borst. A weakly in�nite-dimensional compactum not having Property C. Preprint, Vrije Universitet,
Amsterdam, 2005.

Î ðàçìåðíîñòè â ðåøåòêàõ
Ñ. Ä. Èëèàäèñ

Ìîñêîâñêèé Ãîñóäàðñòâåííûé Óíèâåðñèòåò, Ðîññèÿ

Ïðîáëåìû óíèâåðñàëüíîñòè â ðåøåòêàõ, äî íåäàâíåãî âðåìåíè ôàêòè÷åñêè íå ðàññìàòðèâà-
ëèñü, òåì áîëåå ïðîáëåìû, ñâÿçàííûå ñ ðàçìåðíîñòüþ. Ìû çäåñü îïðåäåëèì äâà èíâàðèàíòà
(ðàçìåðíîñòè) ðåøåòîê è ïðèâåäåì ñîîòâåòñòâóþùèå òåîðåìû óíèâåðñàëüíîñòè. À èìåííî, áó-
äåò ïîêàçàíî, ÷òî â êëàññå âñåõ ðåøåòîê, âåñà íå ïðåâîñõîäÿùåãî äàííîìó êàðäèíàëó è ðàçìåð-
íîñòè íå ïðåâîñõîäÿùåé äàííîìó çíà÷åíèþ, ñóùåñòâóþò óíèâåðñàëüíûå ðåøåòêè.

Îñíàùåííûå õîðäîâûå äèàãðàììû
Ä. Ï. Èëüþòêî

Ìîñêîâñêèé Ãîñóäàðñòâåííûé Óíèâåðñèòåò, Ðîññèÿ
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Îñíàùåííûå õîðäîâûå äèàãðàììû ïîÿâëÿþòñÿ ïðè èçó÷åíèè èíâàðèàíòîâ Âàñèëüåâà óçëîâ,
J-èíâàðèàíòîâ êðèâûõ è òï. Õîðîøî èçâåñòíî, ÷òî â ñëó÷àå îáû÷íûõ õîðäîâûõ äèàãðàìì (îñíà-
ùåíèå ðàâíî 0) õîðäîâûå äèàãðàììû ïî ìîäóëþ 4T-ñîîòíîøåíèÿõ îáðàçóþò àëãåáðó Õîïôà, ãäå
â êà÷åñòâå óìíîæåíèÿ áåðåòñÿ îáû÷íàÿ ñâÿçíàÿ ñóììà. Â ñëó÷àå æå îáùèõ îñíàùåííûõ õîðäî-
âûõ äèàãðàìì äåëî îáñòîèò ñîâñåì èíà÷å.

Îá ε−îòîáðàæåíèÿõ íåêîòîðûõ íå òðèàíãóëèðóåìûõ ìíîãîîáðàçèé
Ó. Õ. Êàðèìîâ, Ì. Ñåíñåë, Ä. Ðåïîâø

Èíñòèòóò ìàòåìàòèêè ÀÍ Ðåñïóáëèêè Òàäæèêèñòàí Äóøàíáå, Òàäæèêèñòàí

Äàíî n−ìåðíîå êîìïàêòíîå íå òðèàíãóëèðóåìîå ìíîãîîáðàçèå. Âåðíî ëè ÷òî äëÿ ëþáîãî
ε > 0 ñóùåñòâóåò ε−îòîáðàæåíèå ýòîãî ìíîãîîáðàçèÿ íà n−ìåðíûé êîíå÷íûé ïîëèýäð êîòîðîå
èíäóöèðóåò ãîìîòîïè÷åñêóþ ýêâèâàëåíòíîñòü?
Â ñîîáùåíèè ïðåäïîëàãàåòñÿ ðàññêàçàòü î ïîëó÷åííûõ ðåçóëüòàòàõ ïî ýòîé ïðîáëåìå.

Ê òåîðåìå Ôåäîð÷óêà î íîðìàëüíîì ôóíêòîðå
À. Ï. Êîìáàðîâ

Ìîñêîâñêèé Ãîñóäàðñòâåííûé Óíèâåðñèòåò, Ðîññèÿ

Ðàññìàòðèâàþòñÿ ðàçëè÷íûå îáîáùåíèÿ íîðìàëüíîñòè è äîêàçûâàþòñÿ àíàëîãè èçâåñòíîé
òåîðåìû Â.Â.Ôåäîð÷óêà: åñëè äëÿ êàêîãî-íèáóäü íîðìàëüíîãî ôóíêòîðà F ñòåïåíè >2, äåé-
ñòâóþùåãî â êàòåãîðèè êîìïàêòîâ è èõ íåïðåðûâíûõ îòîáðàæåíèé, êîìïàêò F (X) ÿâëÿåòñÿ
íàñëåäñòâåííî íîðìàëüíûì, òî X � ìåòðèçóåìûé êîìïàêò.

Îá îäíîì êëàññå ãîìåîìîðôèçìîâ ïðîñòðàíñòâ íåïðåðûâíûõ
ôóíêöèé

Â. Ð. Ëàçàðåâ
Òîìñê

Ñèìâîëîì Cp(X) îáîçíà÷àåòñÿ ïðîñòðàíñòâî âñåõ íåïðåðûâíûõ âåùåñòâåííîçíà÷íûõ ôóíê-
öèé íà òèõîíîâñêîì òîïîëîãè÷åñêîì ïðîñòðàíñòâå X, ñíàáæåííîå òîïîëîãèåé ïîòî÷å÷íîé ñõî-
äèìîñòè. Òèõîíîâñêèå òîïîëîãè÷åñêèå ïðîñòðàíñòâà íàçûâàåì ïðîñòî ïðîñòðàíñòâàìè.
Ïóñòü êàæäîìó ïðîñòðàíñòâó X ïîñòàâëåíî â ñîîòâåòñòâèå íåêîòîðîå ïîäïðîñòðàíñòâî E(X)

â CcCp(X). Òîãäà äëÿ êàæäîé ïàðû ïðîñòðàíñòâ X, Y îïðåäåëåíî (âîçìîæíî, ïóñòîå) ñåìåéñòâî
(E(X), E(Y )) ãîìåîìîðôèçìîâ h : Cp(X) → Cp(Y ) òàêèõ, ÷òî h∗(Y ) ⊂ E(X) è (h−1)∗(X) ⊂
E(Y ). Çäåñü h∗ � åñòåñòâåííîå äâîéñòâåííîå ê h îòîáðàæåíèå.
Òåîðåìà 1. Äëÿ êàæäîãî ïðîñòðàíñòâà X ñóùåñòâóåò òàêîå E0(X) ⊂ CpCp(X), ÷òî

(1) çàìûêàíèå E0(X) â CpCp(X) èìååò êîðàçìåðíîñòü 1;
(2) äëÿ êàæäîé ïàðû ïðîñòðàíñòâ X, Y ñåìåéñòâî (E0(X), E0(Y )) ñîäåðæèò ñåìåéñòâî

(Lp(X), Lp(Y )) âñåõ ëèíåéíûõ ãîìåîìîðôèçìîâ T : Cp(X)→ Cp(Y );
(3) íå âñå ãîìåîìîðôèçìû ñåìåéñòâà (E0(X), E0(Y )) ÿâëÿþòñÿ ðàâíîìåðíûìè.

Ïðèâåäåííàÿ òåîðåìà ïðåäñòàâëÿåò èíòåðåñ â ñâÿçè ñî ñëåäóþùèì ôàêòîì.
Òåîðåìà 2. Åñäè ïðîñòðàíñòâà X, Y èìåþò ñ÷åòíûé i-âåñ, dim(Y ) = m è ñåìåéñòâî

(E0(X), E0(Y )) èç òåîðåìû 1 íåïóñòî, òî è dim(X) = m.
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Ïðåäïîëîæèì, ÷òî âûøåîïèñàííûì ñïîñîáîì îïðåäåëåíû ñåìåéñòâà F1 = (E1(X), E1(Y )) è
F2 = (E2(X), E2(Y )).
Âîïðîñ. Äëÿ êàêèõ ïðîñòðàíñòâ X, Y , Ei(X), Ei(Y ), ãäå i = 1, 2, èç íåïóñòîòû ñåìåé-

ñòâà F1 ñëåäóåò íåïóñòîòà ñåìåéñòâà F2? Â ÷àñòíîñòè, ÷òî åñëè F1 = (E0(X), E0(Y )) è F2 =
(Lp(X), Lp(Y ))?

Óíèâåðñàëüíûå îáúåêòû â òåîðèè ìíîæåñòâ, êëàññîâ, ãèïåðêëàññîâ,
etc.

Þ. Ò. Ëèñèöà
ÏÑÒÃÓ, Ìîñêâà

Óíèâåðñàëüíûìè îáúåêòàìè â òåîðèè ìíîæåñòâ íàçûâàþòñÿ òðàäèöèîííî òàêèå îáúåêòû,
ýëåìåíòàìè êîòîðûõ ÿâëÿþòñÿ òå è òîëüêî òå îáúåêòû, êîòîðûå îáëàäàþò çàäàííûì îïðåäå-
ëåííûì ñâîéñòâîì. Ýòî ìîãóò áûòü ìíîæåñòâà, ñîáñòâåííûå êëàññû, ãèïåð-êëàññû, åñëè ôîð-
ìàëüíàÿ òåîðèÿ äîïóñêàåò, ÷òîáû ñîáñòâåííûå êëàññû áûëè ýëåìåíòàìè ãèïåð-êëàññà, etc. Íî
ñóùåñòâîâàíèå óíèâåðñàëüíûõ îáúåêòîâ ÷àñòî îáåñïå÷èâàåòñÿ íåêîòîðîé àêñèîìîé îãðàíè÷å-
íèÿ, íàïðèìåð, îãðàíè÷åííîé àêñèîìîé ïàðû. Î ñâÿçè ïîñëåäíåé àêñèîìû è óíèâåðñàëüíûõ
îáúåêòîâ áóäåò èäòè ðå÷ü. Â ÷àñòíîñòè, áóäåò ñôîðìóëèðîâàí ñëåäóþùèé ÏÐÈÍÖÈÏ ÌÀÊÑÈ-
ÌÀËÜÍÎÑÒÈ: Åñëè ñóùåñòâóåò ìàêñèìàëüíîå (óíèâåðñàëüíîå) ñåìåéñòâî (ìíîæåñòâî, êëàññ,
ãèïåð-êëàññ, ãèïåð-ãèïåð-êëàññ, etc.) Z, çàäàííîå íåêîòîðûì ñâîéñòâîì, ïðåäèêàòîì, êîíñòðóê-
öèåé, etc., ò.å. ñîñòîèò èç ÂÑÅÕ ýëåìåíòîâ, îáëàäàþùèõ èìåííî ýòèì ñâîéñòâîì, óäîâëåòâîðÿ-
þùèõ èìåííî ýòîìó ïðåäèêàòó, ïîñòðîåííûõ îïðåäåëåííîé êîíñòðóêöèåé èëè îïåðàöèåé íàä
îáúåêòàìè, etc., òî ËÞÁÎÅ ÓÒÂÅÐÆÄÅÍÈÅ, êîòîðîå âëå÷åò ñóùåñòâîâàíèå íîâîãî ýëåìåí-
òà z ñ òàêèì æå ñâîéñòâîì, ïðåäèêàòîì, ïîñòðîåííûì òàêîé æå êîíñòðóêöèåé èëè îïåðàöèåé
íàä îáúåêòàìè, etc., è òàêîãî ÷òî z íå ïðèíàäëåæèò Z, ËÎÆÍÎ. Ìíîãèå ñòàðûå, èçâåñòíûå
ïàðàäîêñû òåîðèè ìíîæåñòâ ðåøàþòñÿ ýòèì ïðèíöèïîì, â ÷àñòíîñòè, áåç ïðèâëå÷åíèÿ ïàðà-
äîêñà Ðàññåëà â îäíîèìåííîì ïàðàäîêñå, äîêàçûâàþùåì, ÷òî íå ñóùåñòâóåò óíèâåðñàëüíîãî
ìíîæåñòâà. Ïðèâëåêàåòñÿ òåîðèÿ íåôóíäèðîâàííûõ ìíîæåñòâ, ïîñòðîåííàÿ àâòîðîì.

Ñâÿçü íîòîèäîâ è óçëîâ ãåîìåòðè÷åñêîé ñòåïåíè 1 â óòîëùåííîì
òîðå

ß. Ê. Ìàé, Ô. Ã. Êîðàáëåâ
×åëÿáèíñêèé ãîñóäàðñòâåííûé óíèâåðñèòåò, Ðîññèÿ

Òåîðèÿ íîòîèäîâ áûëà ïðåäëîæåíà Â.Ã. Òóðàåâûì êàê îäíî èç îáîáùåíèé òåîðèè äëèííûõ
óçëîâ. Íîòîèäû, êàê è êëàññè÷åñêèå óçëû, çàäàþòñÿ ñâîèìè äèàãðàììàìè íà äâóìåðíîé ñôåðå.
Îòëè÷èå îò óçëîâ ñîñòîèò â òîì, ÷òî íåñóùåé êðèâîé íîòîèäà ÿâëÿåòñÿ îòðåçîê, à íå îêðóæ-
íîñòü. Óòîëùåííûì òîðîì íàçûâàåòñÿ ïðÿìîå ïðîèçâåäåíèå äâóìåðíîãî òîðà íà îòðåçîê. Óçëîì
â óòîëùåííîì òîðå íàçûâàåòñÿ ïðîñòàÿ çàìêíóòàÿ êðèâàÿ. Áóäåì ãîâîðèòü, ÷òî óçåë èìååò ãåî-
ìåòðè÷åñêóþ ñòåïåíü 1, åñëè ñóùåñòâóåò òàêîå âåðòèêàëüíîå êîëüöî, ÷òî îíî ïåðåñåêàåò óçåë
â îäíîé òî÷êå. Ïîñòðîèì îòîáðàæåíèå ïîäíÿòèÿ, êîòîðîå êàæäîìó íîòîèäó ñîïîñòàâëÿåò óçåë
ãåîìåòðè÷åñêîé ñòåïåíè 1 â óòîëùåííîì òîðå. Ýòî îòîáðàæåíèå îïðåäåëåíî êîððåêòíî è ÿâëÿ-
åòñÿ ñþðúåêòèâíûì. Íà ìíîæåñòâå íîòîèäîâ ñëîæíîñòè 1 ââåäåì îïåðàöèþ ïåðåêëþ÷åíèÿ. Èç
îïðåäåëåíèÿ ïîäíÿòèÿ ñëåäóåò, ÷òî åñëè íîòîèäû ïîëó÷àþòñÿ îäèí èç äðóãîãî ïåðåêëþ÷åíèåì,
òî óçëû, ïîëó÷àåìûå èç íèõ ïðè ïîäíÿòèè, ýêâèâàëåíòíû. Äëÿ ìíîæåñòâà ïðèìàðíûõ íîòîèäîâ
ñëîæíîñòè íå ìåíåå äâóõ äîêàçàíà ñëåäóþùàÿ òåîðåìà: îòîáðàæåíèå ïîäíÿòèÿ èç ìíîæåñòâà
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ïðèìàðíûõ óçëîâ ñëîæíîcòè íå ìåíåå äâóõ âî ìíîæåñòâî óçëîâ ãåîìåòðè÷åñêîé ñòåïåíè 1 èíú-
åêòèâíî.

Îïèñàíèå Ê-òåîðèè ñ ïîìîùüþ ñáàëàíñèðîâàííûõ ïàð
Â. Ì. Ìàíóéëîâ

Ìîñêîâñêèé ãîñóäàðñòâåííûé óíèâåðñèòåò, Ðîññèÿ

Âìåñòî ñòàíäàðòíîãî îïèñàíèÿ -ãðóïï ñ ïîìîùüþ ôîðìàëüíûõ ðàçíîñòåé ïðîåêòîðîâ, ìû
èñïîëüçóåì ïàðû îïåðàòîðîâ, èìåþùèõ îäèíàêîâîå îòêëîíåíèå îò òîãî, ÷òîáû áûòü ïðîåêòîðà-
ìè. Àíàëîãè÷íî îïèñûâàåòñÿ è ãðóïïà 1. Ýòî ïîçâîëÿåò îïðåäåëèòü îòíîñèòåëüíûé èíäåêñ äëÿ
ïàð ïñåâäîäèôôåðåíöèàëüíûõ îïåðàòîðîâ, ñèìâîëû êîòîðûõ íåîáÿçàòåëüíî îáðàòèìû, à ëèøü
èìåþò îäèíàêîâîå îòêëîíåíèå îò îáðàòèìîñòè. Äàííûé ïîäõîä ðàáîòàåò òàêæå äëÿ îáîáùåíèÿ
ïðåäñòàâëåíèé ãðóïï.

Õàðàêòåðèçàöèÿ R�ôàêòîðèçóåìûõ G�ïðîñòðàíñòâ
Å. Â. Ìàðòüÿíîâ

ÌÃÓ, Ðîññèÿ

Â ðàáîòå äàåòñÿ õàðàêòåðèçàöèÿ R-ôàêòîðèçóåìîñòè G-ïðîñòðàíñòâ, äîêàçûâàåòñÿ ðàâíî-
ñèëüíîñòü R-ôàêòîðèçóåìîñòè è ñâîéñòâà ω−U äëÿ G-ïðîñòðàíñòâ ñ d-îòêðûòûì äåéñòâèåì ω-
óçêèõ ãðóïï. Ïîêàçàíî, ÷òîR-ôàêòîðèçóåìîñòü õàðàêòåðèçóåò òå êîìïàêòíûå ôàêòîð-ïðîñòðàíñòâà,
êîòîðûå ÿâëÿþòñÿ ôàêòîð-ïðîñòðàíñòâàìè ω-óçêèõ ãðóïï. Ââîäÿòñÿ ïîíÿòèÿ m- è M -ôàêòî-
ðèçóåìûõ G-ïðîñòðàíñòâ, îáîáùàþùèõ ñîîòâåòñòâóþùèå ïîíÿòèÿ äëÿ òîïîëîãè÷åñêèõ ãðóïï.

Ãîìîòîïè÷åñêàÿ êëàññèôèêàöèÿ òðàíçèòèâíûõ àëãåáðîèäîâ Ëè
À. Ñ. Ìèùåíêî

Ìîñêîâñêèé ãîñóäàðñòâåííûé óíèâåðñèòåò, Ðîññèÿ

Äîêëàä ïîñâÿùåí èçëîæåíèþ ðåçóëüòàòîâ ãðóïïû èññëåäîâàòåëåé ïî òðàíçèòèâíûì àëãåáðî-
èäàì Ëè. Ýòà ïðîãðàììà áûëà èíèöèèðîâàíà áåçâðåìåííî óøåäøèì ïðîôåññîðîì ïîëèòåõíè-
÷åñêîãî óíèâåðñèòåòà â Ëîäçè (Ïîëüøà) ßíîì Êóáàðñêè, êîòîðûé ñîâìåñòíî ñ àâòîðîì íà÷àë
èçó÷åíèå ñèãíàòóð òðàíçèòèâíûõ àëãåáðîèäîâ Ëè â 2003 ãîäó.
Â öåëîì ïðîãðàììà èññëåäîâàíèé ìîæåò áûòü îïèñàíà êàê ãîìîòîïè÷åñêàÿ êëàññèôèêàöèÿ

òðàíçèòèâíûõ àëãåáðîèäîì Ëè ïðè ôèêñèðîâàííîì ìíîãîîáðàçèè â êà÷åñòâå áàçû è ôèêñèðî-
âàííîé êîíå÷íî ìåðíîé àëãåáðå Ëè, ïðèñîåäèíåííîé ê òðàíçèòèâíîìó àëãåáðîèäó Ëè. Åùå â
êíèãå Ìàêêåíçè ([1]) áûëî óñòàíîâëåíî, ÷òî åñëè ðàññëîåíèå L ñî ñëîåì êîíå÷íîìåðíàÿ àëãåáðà
Ëè g è ñòðóêòóðíîé ãðóïïîé àâòîìîðôèçìîâ ýòîãî ñëîÿ äîïóñêàåò êàïëèíã ] ñ êàñàòåëüíûì
ðàññëîåíèåì TM ìíîãîîáðàçèÿ M , òî òîãäà òàêîå ðàññëîåíèå L ðàñøèðÿåòñÿ äî òðàíçèòèâ-
íîãî àëãåáðîèäà Ëè, ó êîòîðîãî äàííîå ðàññëîåíèå L ïðèñîåäèíåíî ê ïîëó÷åííîìó àëãåáðîèäó
Ëè, ïðè óñëîâèè òðèâèàëüíîñòè ïðåïÿòñòâèÿ Ìàêêåíçè â âèäå òðåõìåðíîãî êëàññà êîãîìîëîãèé
obs(]) ∈ H3(M ;ZL) ñ êîýôôèöèåíòàìè â ïëîñêîì ðàññëîåíèè ZL.
Äëÿ çàâåðøåíèÿ ãîìîòîïè÷åñêîé êëàññèôèêàöèè òðàíçèòèâíûõ àëãåáðîèäîâ Ëè íàäî ðåøèòü

äâå çàäà÷è: 1) Íàéòè íåîáõîäèìûå è äîñòàòî÷íûå óñëîâèÿ ñóùåñòâîâàíèÿ êàïëèíãà äëÿ çàäàí-
íîãî ðàññëîåíèÿ L è 2) îïèñàòü óñëîâèÿ òðèâèàëüíîñòè ïðåïÿòñòâèÿ Ìàêêåíçè. Îáå ýòè çàäà÷è
â êíèãå Ìàêêåíçè ([1]) íå ñòàâèëèñü è íå îáñóæäàëèñü. Äîêëàä ïîñâÿùåí ðåøåíèþ ñôîðìóëèðî-
âàííûõ çàäà÷. Ïåðâàÿ çàäà÷à ðåøåíà ïîëíîñòüþ ([5], [3]). Â ðàìêàõ âòîðîé çàäà÷è î âû÷èñëåíèè
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ïðåïÿòñòâèÿ Ìàêêåíçè ïîêàçàíà åãî ôóíêòîðèàëüíîñü ([5])è ïîêàçàíà åãî òðèâàëüíîñòü â íåêî-
òîðûõ ÷àñòíûõ ñëó÷àÿõ ([4],[6]).
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Russian Journal of Mathematical Physics, Maik Nauka/Interperiodica Publishing (Russian Federation), t. 21,
No.4, p. 544-548, 2014

Î ïðîñòðàíñòâàõ äèàãîíàëüíîé êðèâèçíû
Î. È. Ìîõîâ

Ìîñêîâñêèé ãîñóäàðñòâåííûé óíèâåðñèòåò, Ðîññèÿ

Ðàññìàòðèâàþòñÿ ïðîñòðàíñòâà äèàãîíàëüíîé êðèâèçíû, âîçíèêàþùèå â ñîâðåìåííûõ çàäà-
÷àõ ìàòåìàòè÷åñêîé ôèçèêè è òåîðèè èíòåãðèðóåìûõ ñèñòåì ãèäðîäèíàìè÷åñêîãî òèïà. Ýòè
ïðîñòðàíñòâà õàðàêòåðèçóþòñÿ íàëè÷èåì äèàãîíàëüíîé ìåòðèêè (îðòîãîíàëüíûõ êîîðäèíàò) ñ
äîïîëíèòåëüíûìè óñëîâèÿìè íà òåíçîð êðèâèçíû Ðèìàíà è îïèñûâàþòñÿ èíòåãðèðóåìîé ñè-
ñòåìîé óðàâíåíèé. Â ÷àñòíîñòè, âñå äâóìåðíûå ìåòðèêè çàäàþò ïðîñòðàíñòâà äèàãîíàëüíîé
êðèâèçíû, à òàêæå ïðîñòðàíñòâàìè äèàãîíàëüíîé êðèâèçíû ÿâëÿþòñÿ ïðîñòðàíñòâà ïîñòîÿí-
íîé êðèâèçíû, ãèïåðïîâåðõíîñòè, ïðîñòðàíñòâà ñ ïëîñêîé íîðìàëüíîé ñâÿçíîñòüþ. Îáùèå ïðî-
ñòðàíñòâà äèàãîíàëüíîé êðèâèçíû ïîêà ìàëî èññëåäîâàíû. Áóäóò ïðåäñòàâëåíû ðåçóëüòàòû ïî
îïèñàíèþ òðåõìåðíûõ ïðîñòðàíñòâ äèàãîíàëüíîé êðèâèçíû.

Î ïðîñòðàíñòâàõ ñ ω-ðåãóëÿðíîé áàçîé
Å. Þ. Ìû÷êà, Â. Â. Ôèëèïïîâ

Ìîñêîâñêèé Ãîñóäàðñòâåííûé Óíèâåðñèòåò, Ðîññèÿ

Â äîêëàäå áóäåò îáñóæäàòüñÿ ïîíÿòèå ω-ðåãóëÿðíîé áàçû òîïîëîãè÷åñêîãî ïðîñòðàíñòâà,
ïðåäëîæåííîå À.Â.Àðõàíãåëüñêèì. Áóäåò ïðåäñòàâëåíî óòâåðæäåíèå î òîì, ÷òî êàæäîå ïðî-
ñòðàíñòâî ñ ω-ðåãóëÿðíîé áàçîé ÿâëÿåòñÿ ïàðàëèíäåë¼ôîâûì. Òàêæå áóäåò ïîñòðîåíî ïðîñòðàí-
ñòâî ñ σ-ëîêàëüíî ñ÷¼òíîé áàçîé, íî áåç ω-ðåãóëÿðíîé áàçû, îáëàäàþùåå íåêîòîðûìè äîïîëíè-
òåëüíûìè ñâîéñòâàìè.

Òàáóëèðîâàíèå óçëîâ ìàëîé ñëîæíîñòè â óòîëù¼ííîé áóòûëêå
Êëåéíà

Ë. Ð. Íàáååâà
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×åëÿáèíñêèõ Ãîñóäàðñòâåííûé Óíèâåðñèòåò, Ðîññèÿ

Ðàáîòà ïîñâÿùåíà ñîñòàâëåíèþ òàáëèöû óçëîâ â óòîëù¼ííîé áóòûëêå Êëåéíà, ìèíèìàëüíûå
äèàãðàììû êîòîðûõ èìåþò íå áîëåå òð¼õ ïåðåêðåñòêîâ. Ñíà÷àëà ñòðîÿòñÿ ðåãóëÿðíûå ãðàôû
ñòåïåíè 4, èìåþùèå íå áîëåå òð¼õ âåðøèí. Äëÿ êàæäîãî ãðàôà ïåðå÷èñëÿþòñÿ ãîìåîìîðôíûå
åìó ïðîåêöèè, çàòåì - îòâå÷àþùèå èì äèàãðàììû óçëîâ. Ðàçëè÷íîñòü áîëüøèíñòâà ïîëó÷åííûõ
óçëîâ óäàëîñü äîêàçàòü ïðè ïîìîùüþ ñïåöèàëüíî ïîñòðîåííîãî èíâàðèàíòà óçëîâ â óòîëù¼ííîé
áóòûëêå Êëåéíà - àíàëîãà ïîëèíîìà Êàóôôìàíà. Äî ñèõ ïîð òàáëèöû óçëîâ â òð¼õìåðíûõ
ìíîãîîáðàçèÿõ, îòëè÷íûõ îò ñôåðû, ñòðîèëèñü äëÿ ïðîåêòèâíîãî ïðîñòðàíñòâà, óòîëù¼ííîãî
òîðà è ïîëíîòîðèÿ.

AKNS èåðàðõèÿ è êîíå÷íîçîííûå ïîòåíöèàëû Øðåäèíãåðà
Â. Ñ. Îãàíåñÿí

Ìîñêîâñêèé ãîñóäàðñòâåííûé óíèâåðñèòåò, Ðîññèÿ

Ðàññìîòðèì îïåðàòîð M =

(
ı 0
0 −ı

)
∂x +

(
0 −ıq(x)

ıp(x) 0

)
. Ïóñòü Ln � äèôôåðåíöèàëüíûé

îïåðàòîð ïîðÿäêà n, ãäå êîýôôèöèåíòàìè ÿâëÿþòñÿ ìàòðèöû ðàçìåðà 2× 2.
Ðàññìîòðèì óñëîâèå íà ôóíêöèè p(x) è q(x) ïðè êîòîðûõ ñóùåñòâóåò îïåðàòîð Ln, ÷òî

LnM = MLn, L2
n+1 = M2m+2 + b2mM

2m + ...+ b1M + b0,

ãäå bi � êîìïëåêñíûå ÷èñëà. Ïîëó÷åííàÿ ñèñòåìà óðàâíåíèé íà p(x) è q(x) íàçûâàåòñÿ n−ûì
óðàâíåíèåì ñòàöèîíàðíîé ÀÊÍÑ èåðàðõèè.
Â äîêëàäå áóäåò ðàññêàçàí ÿâíûé êðèòåðèé ïðè êîòîðîì ôóíêöèè p(x) è q(x) áóäóò ðåøå-

íèÿìè íåêîòîðîãî ñòàöèîíàðíîãî óðàâíåíèÿ èç èåðàðõèè ÀÊÍÑ. Òàêæå áóäåò ïîêàçàíà ÿâíàÿ
ñâÿçü ìåæäó ðåøåíèÿìè ÀÊÍÑ èåðàðõèè è êîíå÷íîçîííûìè ïîòåíöèàëàìè Øðåäèíãåðà.

Îá n-ýáåðëåéíîâñêèõ êîìïàêòàõ
Á. À. Ïàñûíêîâ

Ìîñêîâñêèé ãîñóäàðñòâåííûé óíèâåðñèòåò, Ðîññèÿ

Ïóñòü Q � òèõîíîâñêèé êóá íåñ÷åòíîãî âåñà. Ïîäêîìïàêò nQ êóáà Q (n � íàòóðàëüíîå ÷èñ-
ëî), ñîñòîÿùèé èç âñåõ òî÷åê Q, íå áîëåå n êîîðäèíàò êîòîðûõ îòëè÷íî îò 0, ÿâëÿåòñÿ n-
ýáåðëåéíîâñêèì, íî íå ÿâëÿåòñÿ (n− 1)-ýáåðëåéíîâñêèì.

Äîïîëíåíèå äî ñèãìà-êîìïàêòíîãî ìíîæåñòâà â ïðîñòðàíñòâå ñ
Ëóçèíñêîé ïè-áàçîé òàêæå îáëàäàåò Ëóçèíñêîé ïè-áàçîé

Ì. À. Ïàòðàêååâ
Èíñòèòóò ìàòåìàòèêè è ìåõàíèêè ÓðÎ ÐÀÍ, Óðàëüñêèé Ôåäåðàëüíûé Óíèâåðñèòåò,

Åêàòåðèíáóðã, Ðîññèÿ

Ïîíÿòèå ëóçèíñêîé ïè-áàçû áûëî ââåäåíî àâòîðîì â ðàáîòå �Ìåòðèçóåìûå îáðàçû ïðÿìîé
Çîðãåíôðåÿ� [1]. Êðàòêîå ââåäåíèå â êëàññ ïðîñòðàíñòâ ñ ëóçèíñêîé ïè-áàçîé ìîæíî ïðî÷èòàòü
â ðàáîòå [2]. Ïðèìåðàìè ïðîñòðàíñòâ, îáëàäàþùèõ ëóçèíñêîé ïè-áàçîé, ÿâëÿþòñÿ ïðîñòðàíñòâî
Áýðà ωω, ïðÿìàÿ Çîðãåíôðåÿ è èððàöèîíàëüíàÿ ïðÿìàÿ Çîðãåíôðåÿ, à òàêæå ëþáûå êîíå÷íûå
è ñ÷¼òíûå ïðîèçâåäåíèÿ, ñîñòàâëåííûå èç ýòèõ òð¼õ ïðîñòðàíñòâ. Ñâîéñòâî èìåòü ëóçèíñêóþ
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ïè-áàçó ñîõðàíÿåòñÿ ïðè óìíîæåíèè íà ïðîñòðàíñòâî Áýðà èëè íà ïðîèçâîëüíóþ êîíå÷íóþ èëè
ñ÷¼òíóþ ñòåïåíü ïðÿìîé Çîðãåíôðåÿ.
Ïðîñòðàíñòâà ñ ëóçèíñêîé ïè-áàçîé îáëàäàþò ìíîãèìè õîðîøèìè ñâîéñòâàìè, îáùèìè äëÿ

ïðîñòðàíñòâà Áýðà è ïðÿìîé Çîðãåíôðåÿ. Íàïðèìåð, êàæäîå ïðîñòðàíñòâî ñ ëóçèíñêîé ïè-
áàçîé óïëîòíÿåòñÿ íà ïðîñòðàíñòâî Áýðà; êàæäîå ïðîñòðàíñòâî ñ ëóçèíñêîé ïè-áàçîé äîïóñêàåò
íåïðåðûâíîå îòêðûòîå îòîáðàæåíèå íà ïðîèçâîëüíîå ïîëüñêîå ïðîñòðàíñòâî.
Ïîëó÷åí ñëåäóþùèé ðåçóëüòàò:
Òåîðåìà. Äîïîëíåíèå äî ñèãìà-êîìïàêòíîãî ìíîæåñòâà â ïðîñòðàíñòâå ñ ëóçèíñêîé ïè-áàçîé

òàêæå îáëàäàåò ëóçèíñêîé ïè-áàçîé.
Äàííûé ðåçóëüòàò â íåêîòîðîì ñìûñëå îòðàæàåò ñëåäóþùåå ñâîéñòâî ïðîñòðàíñòâà Áýðà:

äîïîëíåíèå äî ñèãìà-êîìïàêòíîãî ìíîæåñòâà â ïðîñòðàíñòâå Áýðà ãîìåîìîðôíî ñàìîìó ïðî-
ñòðàíñòâó Áýðà. Ñ äðîãîé ñòîðîíû èíòåðåñíî îòìåòèòü, ÷òî îòêðûòîå ïëîòíîå ïîäïðîñòðàíñòâî
äàæå â ñåïàðàáåëüíîì ìåòðèçóåìîì ïðîñòðàíñòâå ñ ëóçèíñêîé ïè-áàçîé ìîæåò óæå íå îáëàäàòü
ëóçèíñêîé ïè-áàçîé.

[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

Çàìå÷àíèå î ìåòðèçóåìîñòè è õàðàêòåðå ïîëèýäðîâ
Ñ. À. Ïåðåãóäîâ

Ãîñóäàðñòâåííûé óíèâåðñèòåò óïðàâëåíèÿ, Ìîñêâà, Ðîññèÿ

Ïóñòü n - íàòóðàëüíîå ÷èñëî. Áàçà B ïðîñòðàíñòâà X íàçûâàåòñÿ n-â ñ÷¼òíîì,åñëè íèêàêèå n
òî÷åê ïðîñòðàíñòâà X íå ñîäåðæàòñÿ êàê ïîäìíîæåñòâî â íåñ÷¼òíîì ñåìåéñòâå ýëåìåíòîâ áàçû
B.
Òåîðåìà 1. Ïîëèýäð,èìåþùèé n-â ñ÷¼òíîì áàçó, ìåòðèçóåì.
Áàçà B ïðîñòðàíñòâà X íàçûâàåòñÿ w-â ñ÷¼òíîì, åñëè íèêàêîå áåñêîíå÷íîå ïîäìíîæåñòâî

ïðîñòðàíñòâà X íå ñîäåðæèòñÿ êàê ïîäìíîæåñòâî â íåñ÷¼òíîì ñåìåéñòâå ýëåìåíòîâ áàçû B.
Òåîðåìà 2. Ïîëèýäð ñ w-â ñ÷¼òíîì áàçîé èìååò õàðàêòåð, íå ïðåâûøàþùèé ìîùíîñòü êîí-

òèíóóìà.

Íåïîäâèæíûå òî÷êè îòîáðàæåíèé óïîðÿäî÷åííûõ ìíîæåñòâ
Ä. À. Ïîäîïðèõèí, Ò. Í. Ôîìåíêî

Ìîñêîâñêèé ãîñóäàðñòâåííûé óíèâåðñèòåò èìåíè Ì.Â.Ëîìîíîñîâà, Ðîññèÿ

Äîêëàä ïîñâÿùåí ïðîáëåìå ñóùåñòâîâàíèÿ îáùèõ íåïîäâèæíûõ òî÷åê ñåìåéñòâà ìíîãîçíà÷-
íûõ îòîáðàæåíèé óïîðÿäî÷åííûõ ìíîæåñòâ. Â ëèòåðàòóðå èçâåñòíà è øèðîêî ïðèìåíÿåòñÿ òåî-
ðåìà Êíàñòåðà-Òàðñêîãî (1927) î íåïîäâèæíîé òî÷êå èçîòîííîãî îòîáðàæåíèÿ óïîðÿäî÷åííûõ
ìíîæåñòâ è åå ìíîãîçíà÷íàÿ âåðñèÿ, äîêàçàííàÿ Ñìèòñîíîì (1971). Â äîêëàäå áóäóò ïðåäñòàâëå-
íû íåäàâíèå ðåçóëüòàòû î ñóùåñòâîâàíèè îáùèõ íåïîäâèæíûõ òî÷åê ñåìåéñòâà ìíîãîçíà÷íûõ
îòîáðàæåíèé óïîðÿäî÷åííûõ ìíîæåñòâ, îáîáùàþùèå ïåðå÷èñëåííûå âûøå ðåçóëüòàòû.

Ìàêñèìàëüíûå îäíîðîäíûå ïðîñòðàíñòâà
Å. À. Ðåçíè÷åíêî

Ìîñêîâñêèé ãîñóäàðñòâåííûé óíèâåðñèòåò èìåíè Ì.Â.Ëîìîíîñîâà, Ðîññèÿ
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Ïðîñòðàíñòâî X íàçûâàåòñÿ ìàêñèìàëüíî îäíîðîäíûì åñëè X ÿâëÿåòñÿ ìàêñèìàëüíûì îäíî-
ðîäíûì ïîäïðîñòðàíñòâîì βX, ñîäåðæàùèå X. Íàïðèìåð, îäíîðîäíîå ïðîñòðàíñòâî ñ ïåðâîé
àêñèîìîé ñ÷åòíîñòè ìàêñèìàëüíî îäíîðîäíî. Èçâåñòíûå ïðèìåðû îäíîðîäíûõ ýêñòðåìàëüíî
íåñâÿçíûõ ñ÷åòíîêîìïàêòíûõ ïðîñòðàíñòâ ìàêñèìàëüíî îäíîðîäíî.
Äîêàçàíî, ÷òî ìàêñèìàëüíî îäíîðîäíîå ýêñòðåìàëüíî íåñâÿçíîå ñ÷åòíîêîìïàêòíîå ïðîñòðàí-

ñòâî X â ñ÷åòíîé ñòåïåíè òàêæå ÿâëÿåòñÿ ñ÷åòíîêîìïàêòíûì ïðîñòðàíñòâîì.

ÝËËÈÏÒÈ×ÅÑÊÈÅ ÇÀÄÀ×È, ÀÑÑÎÖÈÈÐÎÂÀÍÍÛÅ Ñ ÄÈÔÔÅÎÌÎÐÔÈÇÌÀÌÈ
ÌÍÎÃÎÎÁÐÀÇÈÉ Ñ ÊÐÀÅÌ

À. Þ. Ñàâèí, Á. Þ. Ñòåðíèí
Óíèâåðñèòåò Äðóæáû íàðîäîâ, Ìîñêâà, Ðîññèÿ

Íàñòîÿøàÿ ðàáîòà ïîñâÿùåíà èññëåäîâàíèþ íîâîãî êëàññà êðàåâûõ çàäà÷ íà ãëàäêîì êîì-
ïàêòíîì ìíîãîîáðàçèè ñ êðàåì, â êîòîðûõ îñíîâíîé è ãðàíè÷íûé îïåðàòîðû ÿâëÿþòñÿ íåëî-
êàëüíûìè è àññîöèèðîâàíû ñ ãëàäêèìè îòîáðàæåíèÿìè ìíîãîîáðàçèÿ â ñåáÿ. Òàêèå çàäà÷è
âêëþ÷àþò â êà÷åñòâå ÷àñòíûõ ñëó÷àåâ ðÿä èçâåñòíûõ êëàññîâ çàäà÷. Èìåííî, çàäà÷è äëÿ îá-
ðàòèìûõ îòîáðàæåíèé (ò.å. äëÿ äèôôåîìîðôèçìîâ), ñì. [1]; çàäà÷è ñ ãîìîòåòèÿìè â Rn, ñì.
[2]. Íàêîíåö, òàêèå çàäà÷è ñîäåðæàò â êà÷åñòâå ÷àñòíîãî ñëó÷àÿ èçâåñòíûå çàäà÷è Áèöàä-
çå�Ñàìàðñêîãî [3], â êîòîðûõ çíà÷åíèÿ ôóíêöèè íà ãðàíèöå ñâÿçûâàþòñÿ ñ å¼ çíà÷åíèÿìè íà
ïîäìíîãîîáðàçèè, ðàñïîëîæåííîì âíóòðè îáëàñòè.
Îñíîâíîé ðåçóëüòàò äàííîãî äîêëàäà ñîñòîèò â ïîëó÷åíèè óñëîâèé ôðåäãîëüìîâîñòè ðàññìàò-

ðèâàåìîãî êëàññà îïåðàòîðîâ â ñëó÷àå, êîãäà çàäà÷à àññîöèèðîâàíà ñî ñæàòèåì � îòîáðàæå-
íèåì ìíîãîîáðàçèÿ ñ êðàåì ñòðîãî âíóòðü ñåáÿ. Ïðè ýòîì íàèáîëüøèé èíòåðåñ ïðåäñòàâëÿåò
íàõîæäåíèå àíàëîãà óñëîâèÿ Øàïèðî�Ëîïàòèíñêîãî â ýòîé ñèòóàöèè.
Îêàçûâàåòñÿ, ÷òî â ñëó÷àå íåëîêàëüíûõ çàäà÷, àññîöèèðîâàííûõ ñî ñæàòèÿìè, óñëîâèå ýë-

ëèïòè÷íîñòè èìååò ïðèíöèïèàëüíî íîâûé âèä. Äåëî â òîì, ÷òî ïðè íàëè÷èè ñæàòèé íåîáõîäèìî
çàìîðàæèâàòü êîýôôèöèåíòû ñðàçó íà âñåé îðáèòå òî÷êè ãðàíèöû ïîä äåéñòâèåì ñæàòèÿ è åãî
èòåðàöèé. Â ðåçóëüòàòå ïîëó÷àåìîå íàìè íà ýòîì ïóòè óñëîâèå òèïà Øàïèðî�Ëîïàòèíñêîãî ñî-
ñòîèò â òðåáîâàíèè îäíîçíà÷íîé ðàçðåøèìîñòè áåñêîíå÷íîé ìàòðè÷íîé ñèñòåìû îáûêíîâåííûõ
äèôôåðåíöèàëüíûõ óðàâíåíèé, îòâå÷àþùèõ òðàåêòîðèÿì ãðàíè÷íûõ òî÷åê, ëåæàùèõ âíóòðè
ìíîãîîáðàçèÿ.
Ðàáîòà âûïîëíåíà ïðè ÷àñòè÷íîé ôèíàíñîâîé ïîääåðæêå ÐÔÔÈ (ïðîåêòû � 15-01-08392 è

16-01-00373).
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Ôóíêòîð Pn è ðàçìåðíîñòü
Þ. Â. Ñàäîâíè÷èé

Ìîñêîâñêèé ãîñóäàðñòâåííûé óíèâåðñèòåò, Ðîññèÿ
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Èññëåäîâàíû ñâîéñòâà ïðîñòðàíñòâà Pn(X), ãäå Pn � ôóíêòîð âåðîÿòíîñòíûõ ìåð ñ êîíå÷-
íûìè íîñèòåëÿìè, à X � ïàðàêîìïàêòíîå p-ïðîñòðàíñòâî.
Îïðåäåëåíèå 1. Ïðîñòðàíñòâî X íàçûâàåòñÿ S-ñëàáî áåñêîíå÷íîìåðíûì (îáîçíà÷åíèå:

X ∈ S − wid), åñëè ëþáàÿ áåñêîíå÷íàÿ ïîñëåäîâàòåëüíîñòü äèçúþíêòíûõ ïàð Φ = {F1, F2},
F1, F2 ∈ exp(X) ñîäåðæèò êîíå÷íóþ ïîäïîñëåäîâàòåëüíîñü òàêóþ, ÷òî äëÿ êàæäîãî i ñóùå-
ñòâóåò ïåðåãîðîäêà Pi ïàðû Φi, ïðè ýòîì ∩iPi = ∅.
Îïðåäåëåíèå 2. [1]. Êîâàðèàíòíûé ôóíêòîð F : Comp → Comp, äåéñòâóþùèé â êàòå-

ãîðèè êîìïàêòíûõ ïðîñòðàíñòâ è èõ íåïðåðûâíûõ îòîáðàæåíèé, íàçûâàåòñÿ íîðìàëüíûì
ôóíêòîðîì, åñëè îí

(1) ñîõðàíÿåò òî÷êó è ïóñòîå ìíîæåñòâî;
(2) ñîõðàíÿåò âåñ áåñêîíå÷íûõ êîìïàêòîâ;
(3) ìîíîìîðôåí;
(4) ýïèìîðôåí;
(5) íåïðåðûâåí;
(6) ñîõðàíÿåò ïåðåñå÷åíèÿ;
(7) ñîõðàíÿåò ïðîîáðàçû.

Äëÿ ñîõðàíÿþùåãî ïåðåñå÷åíèÿ ôóíêòîðà F è äëÿ ëþáîãî ýëåìåíòà a ∈ F(X) îïðåäåëåí
åãî íîñèòåëü supp a ñëåäóþùèì îáðàçîì: supp a = ∩{Y ⊂ X : Y çàìêíóòî è a ∈ F(Y )}. Äëÿ
íîðìàëüíîãî ôóíêòîðà F ìîæíî îïðåäåëèòü åãî ïîäôóíêòîð Fn, n ∈ N ñëåäóþùèì îáðàçîì:
Fn(X) = {a ∈ F(X) : |supp a| ≤ n}. ßñíî, ÷òî Fn(X) çàìêíóòî â F , ïîýòîìó Fn åñòü íîðìàëü-
íûé ôóíêòîð â êàòåãîðèè Comp. Â ÷àñòíîì ñëó÷àå, ôóíêòîð F1 èçîìîðôåí òîæäåñòâåííîìó
ôóíêòîðó Id. Ôóíêòîð P âåðîÿòíîñòíûõ ìåð è åãî ïîäôóíêòîðû Pnÿâëÿþòñÿ íîðìàëüíûìè
ôóíêòîðàìè ([3], ãëàâà VII).
Òåîðåìà 1. Ïóñòü X � ïàðàêîìïàêòíîå p-ïðîñòðàíñòâî. Òîãäà Pn(X) ∈ S−wid⇐⇒ Xn ∈

S − wid.
Ñïèñîê ëèòåðàòóðû

[1] Å. Â. Ùåïèí. Ôóíêòîðû è íåñ÷åòíûå ñòåïåíè êîìïàêòîâ. Óñïåõè ìàòåì. íàóê. 1981. 36(3), 3�62.
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Î ãîìåîìîðôèçìå ïðÿìîé Çîðãåíôðåÿ è åå ìîäèôèêàöèè SP
Å. Ñ. Ñóõà÷åâà, Ò. Å. Õìûëåâà

Òîìñêèé ãîñóäàðñòâåííûé óíèâåðñèòåò, Ðîññèÿ

Â äàííîé ðàáîòå ðàññìàòðèâàåòñÿ òîïîëîãè÷åñêîå ïðîñòðàíñòâî SP , êîòîðîå ÿâëÿåòñÿ ìî-
äèôèêàöèåé ïðÿìîé Çîðãåíôðåÿ S. Òîïîëîãèÿ íà ïðîñòðàíñòâå SP îïðåäåëÿåòñÿ ñëåäóþùèì
îáðàçîì: åñëè òî÷êà x ∈ P ⊂ S, òî áàçîé îêðåñòíîñòåé òî÷êè x ÿâëÿåòñÿ ñåìåéñòâî ïîëóèí-
òåðâàëîâ {[x, x + ε), ε > 0}, åñëè x ∈ S \ P , òî áàçà îêðåñòíîñòåé òî÷êè x � ýòî ñåìåéñòâî
ïîëóèíòåðâàëîâ âèäà {(x+ ε, x], ε > 0}.
Ïîëó÷åíî íåîáõîäèìîå è äîñòàòî÷íîå óñëîâèå, ïðè êîòîðîì ïðîñòðàíñòâà SP è S ãîìåîìîðô-

íû. Âîïðîñû î ãîìåîìîðôèçìå ïðÿìîé Çîðãåíôðåÿ è åå ìîäèôèêàöèè ðàññìàòðèâàëèñü, íàïðè-
ìåð, â ðàáîòàõ [1]-[3].
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Òåîðåìà 1. Ïóñòü P � ïîäìíîæåñòâî âåùåñòâåííîé ïðÿìîé. Ïðîñòðàíñòâî SP ãîìåî-
ìîðôíî S òîãäà è òîëüêî òîãäà, êîãäà íå ñóùåñòâóåò çàìêíóòîãî â P ïîäìíîæåñòâà V

òàêîãî, ÷òî V = V \ V .
Â ýòîé òåîðåìå äëÿ ëþáîãî ïîäìíîæåñòâà X ⊂ R ÷åðåç X îáîçíà÷àåòñÿ çàìûêàíèå â åâêëè-

äîâîé òîïîëîãèè.
Ñëåäñòâèå 1. Äëÿ ìíîæåñòâà ðàöèîíàëüíûõ òî÷åê Q ⊂ R ïðîñòðàíñòâà SQ è S íå ãîìåî-

ìîðôíû.
Ñëåäñòâèå 2. Ïóñòü C ⊂ R � êàíòîðîâî ìíîæåñòâî, R \ C = ∪∞n=1(an, bn), A = {an}∞n=1,

B = {bn}∞n=1 è D = {dn}∞n=1, ãäå dn = (an, bn). Òîãäà ïðîñòðàíñòâà SD ãîìåîìîðôíî S, à
ïðîñòðàíñòâà SA è SB íå ãîìåîìîðôíû S.
Ñëåäñòâèå 3. Åñëè F ⊂ R � çàìêíóòîå ïîäìíîæåñòâî, òî SF ãîìåîìîðôíî S.
Ëèòåðàòóðà:
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ãîìåîìîðôíûõ ïðÿìîé Çîðãåíôðåÿ // Âåñòíèê Òîìñêîãî ãîñóäàðñòâåííîãî óíèâåðñèòåòà. Ìàòåìàòèêà
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ãîñóäàðñòâåííîãî óíèâåðñèòåòà. Ìàòåìàòèêà è ìåõàíèêà. 2016. N 1(39). Ñ. 53-56.

Ïðîñòðàíñòâà íåïðåðûâíûõ ôóíêöèé, çàäàííûå íà �äëèííûõ
ïðÿìûõ�

Í. Í. Òðîôèìåíêî, Ò. Å. Õìûëåâà
Òîìñêèé ãîñóäàðñòâåííûé óíèâåðñèòåò, Ðîññèÿ

Â äàííîé ðàáîòå ðàññìàòðèâàþòñÿ âîïðîñû î ëèíåéíûõ ãîìåîìîðôèçìàõ ïðîñòðàíñòâ íåïðå-
ðûâíûõ ôóíêöèé, çàäàííûõ íà �äëèííûõ ïðÿìûõ� Lα, ãäå α � ïðîèçâîëüíûé îðäèíàë. Ïðî-
ñòðàíñòâà íåïðåðûâíûõ ôóíêöèé íàäåëÿþòñÿ òîïîëîãèåé ïîòî÷å÷íîé ñõîäèìîñòè è îáîçíà÷à-
þòñÿ Cp(Lα). Îïðåäåëèì �äëèííûå ïðÿìûå� Lα.
Îïðåäåëåíèå 1. Ïóñòü α � ïðîèçâîëüíûé îðäèíàë. Ðàññìîòðèì ëèíåéíîå óïîðÿäî÷åíèå <

íàìíîæåñòâå Lα = [1, α]× [0, 1) ∪ {(α, 1)}, îïðåäåëåííîå ñëåäóþùèì îáðàçîì: (µ1, t1) < (µ2, t2),
åñëè µ1 < µ2 èëè µ1 = µ2 è t1 < t2. Áóäåì íàçûâàòü �äëèííîé ïðÿìîé� ìíîæåñòâî Lα ñ òîïîëî-
ãèåé, ïîðîæäåííîé ëèíåéíûì óïîðÿäî÷åíèåì <.
Âïåðâûå �äëèííàÿ ïðÿìàÿ� áûëà îïðåäåëåíà â ðàáîòå Ï. Ñ. Àëåêñàíäðîâà, Ï. Ñ. Óðûñîíà [1].

Â ðàáîòå ïîëó÷åíû ñëåäóþùèå ðåçóëüòàòû.
Òåîðåìà 1. Ïóñòü τ � ðåãóëÿðíûé íà÷àëüíûé íåñ÷åòíûé îðäèíàë è α, β � íà÷àëüíûå îðäè-

íàëû, òàêèå, ÷òî α < β ≤ τ . Òîãäà ïðîñòðàíñòâà Cp(Lτ ·α) è Cp(Lτ ·β) íåëèíåéíî ãîìåîìîðôíû.
Òåîðåìà 2. Ïóñòü α è β � ñ÷åòíûå îðäèíàëû. Òîãäà ïðîñòðàíñòâà Cp(Lα) è Cp(Lβ) ÿâëÿ-

þòñÿ ëèíåéíî ãîìåîìîðôíûìè.
Ëèòåðàòóðà:

1. Ï. Ñ. Àëåêñàíäðîâ, Ï. Ñ. Óðûñîí.Ìåìóàð î êîïìàêòíûõ òîïîëîãè÷åñêèõ ïðîñòðàíñòâàõ// Ìîñêâà:
Íàóêà. 1971. Ñ. 144.

Ñòåïåíè ñòðåëêè Çîðãåíôðåÿ è êàðäèíàëüíûå èíâàðèàíòû
À. À. Ôåäîðîâ
Òîìñê, Ðîññèÿ
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Íà âåùåñòâåííîé ïðÿìîé ðàññìàòðèâàþòñÿ ñëåäóþùèå òîïîëîãèè: åâêëèäîâà, òîïîëîãèè ëå-
âîé è ïðàâîé ñòðåëêè Çîðãåíôðåÿ τLS è τRS(îêðåñòíîñòÿìè òî÷åê â êîòîðûõ ñëóæàò ñîîòâåò-
ñòâåííî ëåâûå è ïðàâûå ïîëóèíòåðâàëû), à òàêæå íåõàóñäîðôîâû òîïîëîãèè τL è τR, â êîòîðûõ
îêðåñòíîñòÿìè òî÷êè x ÿâëÿþòñÿ ëåâûå ëó÷è (−∞, x] è ïðàâûå ëó÷è ([x;∞), ñîîòâåòñòâåííî
Ïðîñòðàíñòâà Rn áóäåò íàäåëÿòüñÿ îäíîé èç âûøåóêàçàííûõ òîïîëîãèé. Íà Rn ââîäèòñÿ

÷àñòè÷íûé ïîðÿäîê ≤ ñëåäóþùèì îáðàçîì: (x1, . . . , xn) ≤ (y1, . . . , yn) òîãäà è òîëüêî òîãäà,
êîãäà xi ≤ yi äëÿ êàæäîãî i, 1 ≤ i ≤ n.
Âñå ðàññìàòðèâàåìûå êàðäèíàëüíûå èíâàðèàíòû ñ÷èòàþòñÿ áåñêîíå÷íûìè.
Òåîðåìà 1. Ïóñòü A ⊂ Rn. Òîãäà l(A, τRS) = e(A, τRS) = s(A, τRS) = hl(A, τRS) = hd(A, τRS) =

s(A, τR) = hl(A, τR) = hd(A, τR) = sup{B ⊂ A;B � àíòèöåïü îòíîñèòåëüíî ïîðÿäêà ≤}.
Ðàññìîòðèì ïîäìíîæåñòâî A â ïðîñòðàíñòâå âñåõ âåùåñòâåííûõ ôóíêöèé íà R è ââåäåì äëÿ

íåãî A0 = {x ∈ R;∃f ∈ A, f èìååò ðàçðûâ â òî÷êå x ñëåâà è ñïðàâà},
Äëÿ âñåõ ïîëîæèòåëüíûõ öåëûõ n,m, íå ðàâíûõ îäíîâðåìåííî íóëþ ââåä¼ìAn,m = {(x1, . . . , xn,

y1, . . . , ym) ∈ (Rn, τLS)×(Rm, τRS);∃f ∈ A; f â òî÷êàõ x1, . . . , xn íåïðåðûâíà ñëåâà è èìååò ðàçðûâ
ñïðàâà, à â òî÷êàõ y1, . . . , ym ôóíêöèÿ f íåïðåðûâíà ñïðàâà è èìååò ðàçðûâ ñëåâà}
Òåîðåìà 2. Ïóñòü A � ïîäìíîæåñòâî ïðîñòðàíñòâà âñåõ âåùåñòâåííûõ ôóíêöèé íà R. Òîãäà

s(A), hd(A), hl(A) íå ïðåâûøàþò |A0| · sup{s(Anm)}, à â ñëó÷àå åñëè A0 = ∅ è âñå ôóíêöèè èç
A èìåþò ðàçðûâû òîëüêî 1 ðîäà, òî íåðàâåíñòâî ìîæíî çàìåíèòü íà ðàâåíñòâî.

Àòòðàêòîðû ñèñòåìû óðàâíåíèé ïîãðàíè÷íîãî ñëîÿ íåíüþòîíîâñêîé
æèäêîñòè
Ã. À. ×å÷êèí

Ìîñêîâñêèé ãîñóäàðñòâåííûé óíèâåðñèòåò, Ðîññèÿ

Â ðàáîòå óñòàíîâëåíû óñëîâèÿ ñóùåñòâîâàíèÿ àâòîìîäåëüíûõ ðåøåíèé ñèñòåìû óðàâ-íåíèé
ïîãðàíè÷íîãî ñëîÿ îáîáùåííî íüþòîíîâñêîé ñðåäû. Âûâåäåíî îáûêíîâåííîå äèôôåðåíöèàëü-
íîå óðàâíåíèå, ðåøåíèÿ êîòîðîãî ïðèìåíÿþòñÿ äëÿ ïîñòðîåíèÿ àâòîìîäåëüíûõ ðåøåíèé ðàñ-
ñìàòðèâàåìîé ñèñòåìû óðàâíåíèé. Äîêàçàíî, ÷òî ïðè îïðåäåëåííûõ óñëîâèÿõ ðåøåíèÿ óðàâ-
íåíèé ïîãðàíè÷íîãî ñëîÿ íåçàâèñèìî îò íà÷àëüíîãî ïðîôèëÿ ñêîðîñòåé ñòðåìÿòñÿ ê àâòîìî-
äåëüíîìó ðåøåíèþ, òî åñòü àâòîìîäåëüíûå ðåøåíèÿ íîñÿò ïðèçíàêè àòòðàêòîðîâ ìíîæåñòâà
ðåøåíèé óðàâíåíèé ïîãðàíè÷íîãî ñëîÿ.

Íåêîòîðûå ñâîéñòâà òîïîëîãè÷åñêèõ âåêòîðíûõ ïðîñòðàíñòâ è
òåîðåìà î çàìêíóòîì ãðàôèêå

Å. Ò. Øàâãóëèäçå
Ìîñêîâñêèé ãîñóäàðñòâåííûé óíèâåðñèòåò, Ðîññèÿ

Èññëåäóþòñÿ ðàçëè÷íûå ñâîéñòâà òîïîëîãè÷åñêèõ âåêòîðíûõ ïðîñòðàíñòâ, ñâÿçàííûå ñ ïå-
ðåíîñîì íà êëàññû òàêîãî âèäà ïðîñòðàíñòâ òåîðåì î çàìêíóòîì ãðàôèêå è îòêðûòîì îòîá-
ðàæåíèè. Â ñâÿçè ñ ýòèì îïèñûâàþòñÿ ðàçëè÷íûå îïðåäåëåíèÿ ïîëíîòû ëîêàëüíî âûïóêëûõ
ïðîñòðàíñòâ è äðóãèõ òîïîëîãè÷åñêèõ ïðîñòðàíñòâ. Èçó÷àþòñÿ ñâÿçè ìåæäó ðàçëè÷íûìè îïðå-
äåëåíèÿìè ïîëíîòû â øèðîêèõ êëàññàõ ïðîñòðàíñòâ è âîçíèêàþùèå â ñâÿçè ýòèì òîïîëîãèè.

Íåêîòîðûå ñâîéñòâà óïîðÿäî÷åííûõ êîëåö
Í. Å. Øàâãóëèäçå
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ÌÃÓ èìåíè Ì.Â. Ëîìîíîñîâà, ÑÓÍÖ èìåíè À.Í. Êîëìîãîðîâà, Ìîñêâà, Ðîññèÿ

Â äîêëàäå èññëåäóþòñÿ íåêîòîðûå ñâîéñòâàì ðåøåòî÷íî óïîðÿäî÷åííûõ êîëåö. Â ÷àñòíîñòè,
ôîðìóëèðóþòñÿ òåîðåìû îá èçîìîðôèçìàõ òàêîãî ðîäà ñòðóêòóð è ñâÿçàííûå ñ ýòèì ðàçëè÷-
íûå ñâîéñòâà. Ïðèâîäÿòñÿ ïîëåçíûå ïðèìåðû ðåøåòî÷íî óïîðÿäî÷åííûõ êîëåö è âîçìîæíîå èõ
ïðèìåíåíèå.

Ìóëüòèïëèêàòîðû â ëîêàëüíî âàóêëûõ è ôóíêöèîíàëüíûõ
ïðîñòðàíñòâàõ
À. À. Øêàëèêîâ

Ìîñêîâñêèé ãîñóäàðñòâåííûé óíèâåðñèòåò, Ðîññèÿ

Ðåøàåòñÿ çàäà÷à îá îïèñàíèè ïðîñòðàíñòâà ôóíêöèé, óìíîæåíèå íà êîòîðûå ðåàëèçóþò îãðà-
íè÷åííûå îïåðàòîðû èç îäíîãî ïðîñòðàíñòâà â äðóãîå. Íàèáîëüøèé èíòåðåñ ïðåäñòàâëÿåò èçó-
÷åíèå ìóëüòèïëèêàòîðîâ, äåéñòâóþùèõ èç ôóíêöèîíàëüíûõ ïðîñòðàíñòâ â äâîéñòâåííûå ê íèì.


