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Generalization of the main principles of functional analysis

A.A. Borubaev
Institute of Mathematics of the National Academy of Sciences of the Kyrgyz Republi

These principles are generalized to the class of multi-normal spaces, which makes it possible to introduce
multinorms in any locally convex linear topological space.

Definition 1. A mapping || - ||-: L™ — R, of a linear space L (over the real number field) into a space R
is called a 7— norm or multinorm (if 7 is not fixed) on the linear space L and a pair (L, || - ||;) is 7— normalized
or multinormalized space if the following axioms are satisfied:

1. ||z||» = @ if and only if and only if x is a zero element of linear space L and 6 is a point of space R} all
coordinates of which are zero;

2. |IN-z||- = |\l - ||z for any scalar A € R and any z € L;

3. |z +yll- < |z|l- + [ly||- for all z,y,z € L.

If (L] -||+) is a multinormalized space and p-(z,y) = || — y||» then we obtain a T—metric space, which in
turn gives rise to a linear normalized space.

A complete 7—normalized space (L] - ||;) is called a 7—Banach or amultiBanach space.

Theorem 1. Any 7—Banach spaces and only these are limits of projective spectra of length 7 composed of
Banach spaces.

Theorem 2. (about the open mapping. Let f: (E, |- ||;) = (L, | - ||-) be a linear continuous mapping the
7—Banach space (E|| - ||;) to the 7—Banach space (L|| - ||-). Then the mapping f is open.

Theorem 3. (about the inverse operator). Let A: (E,| - ||-) = (L, || - ||-) be a linear continuous operator,
mutually identically mapping 7—Banach space (E||-||-) to 7—Banach space (L||-||-). Then the inverse operator
A~1 is continuous.
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Conformal Fedosov structures in symmetric and recurrent
(pseudo-)Riemannian spaces

Josef Mikes !, Patrik Peska Zaitov 2, Chakibek Almazbekov 3
L2 Olomouc, Czechia
3 Bishkek, Kyrgyzstan

This abstract is devoted to the study of the fundamental equations of conformally Fedosov structures in
symmetric and recurrent (pseudo-) Riemannian spaces. Based on [1], we introduce the following definition:

Definition 1. A conformally Fedosov manifold A, = (M,[J],[V]) is a conformally symplectic manifold
(M, [J]) in which, for the skew-symmetric form J, the equation Vi J;; = Jj[jq,) holds, where a; are components
of a linear form.

In [1] it is shown that these formulas are equivalent to the following equations:

V. Ji = alioi],

where J¥ are the components of the matrix inverse to ||.J;; ||, i.e., JocJ? = 8%, and §¢ denote the Kronecker
delta. The tensors J;; and J i determine the Fedosov manifolds; we call them a Fedosov structure.

In [2,3], a fundamental system of partial differential equations of Fedosov structure was found in Cauchy
form.

We recall that a space is called symmetric or recurrent if its Riemann tensor R is absolutely parallel or
recurrent, respectively, i.e.:

VR=0 or VR=¢poR

We have proven the following:
Theorem 1. Conformally Feodosov structures cannot exist in symmetric and recurrent (pseudo-) Rieman-
nian spaces V,, (n > 4) of non-constant curvature.
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On bitopological weak R-separability

Ljubisa D.R. Kocinaé !, Adilbek A. Zaitov 2
! Faculty of Sciences and Mathematics, University of Nis, Nis, Serbia
2Tashkent University of Architecture and Civil Engineering, Tashkent, Uzbekistan

Let X be a topological space. A family B of open subsets of X is said to be a base of X if for each x € X
and for every its open neighborhood Ox there exists a U € B such that x € U and U C Oz. The cardinal

w(X) = Ng + min{|B| : B is a base of X}

is called the weight of X. Here and further during in the paper symbol Xy means the cardinality of an infinite
countable set.

A family C of subsets of X is said [3] to be a m-net of X if for each z € X and for every its open neighborhood
Oz there exists a nonempty U € C such that U C Ox. A w-net C consisting of open subsets of X is said [3] to
be a m-base of X. The cardinal

7w(X) = Rg + min{|C| : C is a m-base of X}

is the m-weight of X.

It is clear that any base is a 7-base of a given space. But the converse is not true. So, we have 7w (X) < w(X).
There exist examples of strict inequality. For example, we have mw(L) = Ry < ¢ = w(L) for the Niemytzki
plane L.

Recall, a subset A of a topological space X is said [2] to be dense in X if ANU # & for every open set U in
X. It is easy to see that a subset A of a topological space X is dense in X if and only if ANU # @ for every
U € B for some base B of X.

We claim that the requirement in the definition of a dense set may be weakened.

Proposition 1. A subset A of a topological space X is dense in X if and only if ANU # & for every U € C
for some 7-base C of X.

The density d(X) of X is the smallest cardinality max{|A|,Ro} of dense subsets in X i.e.

d(X) = Np + min{|A| : A is a dense set in X }.

It is well-known that d(X) < w(X). Noted above Proposition 1 yields the following remarkable statement
which improves the last inequality.

Corollary 1. The density of any topological space X is not greater than its w-weight, i.e., d(X) < mw(X).

The inequality in Corollary generates the following question in a natural way.

Question 1. Is there a topological space X with d(X) < mw(X)?

Now we will consider weak density of topological spaces. At first, we recall the concept of m-base by the
sense in [2]. Let C be a family of subsets of a space X. If every open nonempty set contains some element of £
as a nonempty subset, then the family C is said to be dense in X. A dense in X family C of open sets is called
as a m-base of X.

Let U denote sets. For a topological space X a weak density wd(X) is the smallest cardinal number

{7 = max{|U], No} such that there exists a m-base C admitting a representation as a union |J C, of T centered
acU
systems C,, of open subsets in X for each o € Y. In the other words,

for each a € U there exists a centered system C, }

wd(X) = Rg + min {L{| * of open in X sets such that |J C, is a m-base of X
acU

A space X with wd(X) = ¥ is said to be a weak separable space.

Remark 1. Weak density of a topological space X is 7 if and only if there exists a m-net of subsets of X
admitting a union of 7 centered system of sets.

It is well known that wd(X) < d(X) for every space (X, 0). Indeed, let A be a dense subset of X with
d(X) = |A|. For a point z € A a system

B, ={UecO:2e€U}
is a centered system of open in X sets. Since each B, is a neighborhood system, the union B= |J B, is a
acA

base of the topology O, consequently, B is a w-base in X. Then
wd(X) < 4] = d(X)
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With respect to dense sets in a topological space, the question arises about the definition of the concept of
‘weak dense’ sets. In connect with this question we consider the following example.

Example 1. Consider the topological space X = [0,w;) - the set of all countable ordinals endowed with
the topology O consisting of all sets with compact complements and the empty set:

O={U cC X : X\U is a compact set} U &

The system B = {U C X : X \ U is a compact set} is both a base and a m-base of (X,0). Note that
w(X) = w(X) = d(X) = Ny; here N is the first uncountable cardinal number.

The system B can be considered as a union of a unique centered system B of open sets. To explain more
detailly, consider the unique compact extension ¥ = [0, w;] = X Uw; of X. Then

Cl(B)={U U (wy) : U C X and X\U is a compact set}

is a centered system of compact sets in Y. Clearly, NCly (B) = {w1}. Thatis why U = {w1} and |J B, = B,
acU
consequently, |U| = 1 and wd(X) = N,.
It is worth marking that |[U| = {w;} is a dense subset of Y. Consequently, d(Y) = Ry. We obtain
d(X) =8y > Ry =d(Y) despite of X C Y. Next, we have

UNX #o (1)

It means, elements forming a centered system may not belong to the space, but belong to some its extension.
Kind of such objects we will call as spatial points.

Remind, every element of a dense set is a point of the space; such an element we will call as an inner point.
Thus, unlike dense sets a weak dense set may determine using spatial points. In other words, the set I/ of indices
in the definition of weak density of a topological space X need not lie in X.

In Example 1 an element w; forms a unique centered system Cly (B) = {[o, w1] : @ < w1} but wy ¢ X and
wy €Y, ie. U= {wl} C Y\X .

The raised phenomenon (1) does not allow us to research weak dense versions of collections of all dense
subsets studied in [1]. Therefore, according Remark 1 we will work with 7-nets of spaces.

Let A and B be sets consisting of families of subsets of an infinite set X. Then: S;(A, B) is the selection
hypothesis: for each sequence {A,, : n € N} of elements of A there is a sequence {b,, : n € N} such that for each
n,b, € Ay, and {b, : n € N} is an element of B.

Throughout this note the entry (X, 71, 72), sometimes written simply X, will be a bitopological space (shortly
bispace), i.e. the set X endowed with two topologies 71 and 72. For a subset A of X, Cl;(A) will denote the
closure of A in (X,7;),i=1,2.

Definition 2. A system C of sets in X is a bi-m-net in X if C is a 7m-net in both (X, 71) and (X, 72). X
is weak biseparable (shortly, wd-separable) if there is a m-net admitting countable union of centered systems of
sets in both (X, 71) and (X, 72).

A pairwise m-base of X is [1] a collection of pairs (P,, Q) € 71 X T2, & € A, such that for every (U, V) € 71 X 7o
there is @ € A such that P, C V and Q, C U.

Denote by C; and Cs the collections of all m-nets of (X, 71) and (X, 72) admitting countable union of centered
systems, respectively.

Definition 3. We say that X is weak R(,, ; -separable if S;(C;, C;) holds.

Fact 1. Weak R, ;,)-separability implies weak separability of (X, 7;).

Fact 2. If 7y < 79, then

2.1. Weak R(,, ,)-separability implies (X, 1) is weak R-separable (and, by Fact 1, (X, 72) is separable).

2.2. (X, 1) is weak R-separable = (X, 11, 72) is weak R(;, ,,)-separable = (X, 1) is weak separable.

Fact 3. If Y is either wd-dense or wd-open in (X, 7y,72) and X is weak R(7;,7;j)-separable, then Y is also
weak R, .)-separable.

Theorem 1. If X has a countable pairwise m-net, then X is weak R(,, r,)-separable, i,j =1, 2.

With respect to results in [1] the following questions of independent interest arise:

Question 2. Let (X, 7, 72) be a wd-separable bitopological space with countable weak (7;, 7;)-strong fan
tightness. Is X R(,, ;)-separable?

Question 3. Let (X, 7, 72) be a wd-separable bitopological space with countable weak (7;, 7;)-strong fan
tightness. Is X M(,, .)-separable?

The missing information can be found in [1].
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The space of G-permutation degree and uniform spaces

Ljubisa D.R. Kocinaé', Farkhod G. Mukhamadiev?, Anvar K. Sadullaev 3
! Faculty of Sciences and Mathematics, University of Nig, Nig, Serbia
23 National University of Uzbekistan named after Mirzo Ulugbek, Tashkent, Uzbekistn

We study the behavior of various compact-type properties (pre-compactness, local compactness, uniform
linkedness) of uniform spaces under influence of the functor SPZ of G-permutation degree. It is proved that
this functor preserves pre-compact-ness local compactness, uniform linkdness and star-finiteness of uniform
spaces. Also, the functor SPJ preserves (perfect) uniformly continuous mappings.
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Generalized universally measurable spaces

E.A. Reznichenko !, Yu.V. Sadovnichy 2

L2 Department of Mathematics, Lomonosov Moscow State University, Moscow, Russia

V. Fedorchuk, A. Chisogidze, and T.Banach in 2003 and V. Bogachev in 2024 posed the following questions:
(i) is it true that P;(X) is C-embedded in P,(X)? (ii) is it true that Pr(X) is C-embedded in Pr(5X) if and
only if X is pseudocompact, where P,, P., and Pg are probability o-additive functors on the Baer o-algebra,
T-additive and Radon measures on the space X7 The answers to these questions are negative. But if instead of
probability measures we consider the corresponding alternating measures M,, M, and Mg, then the situation
changes. It is proved that (i) M,(X) is C-embedded in M, (X); (ii) Mr(X) is C-embedded in Mg(8X) if and
only if X is pseudocompact.

The question of C-embedding of measure spaces is an extension of the question about the coincidence of
measure spaces, which is a development of the classical concepts of universally measurable and universally
measured zero sets. A general theorem is obtained, the consequence of which are the results we have stated.

For Tichonoff space X, the most important measure spaces on X are identified with subsets of the space
M(BX) of all regular Radon measures on the Stone-Chech compactification X, which makes it possible to
topologize these spaces with a star-weak topology: M;(X) = M(8X) are finite additive measures on the Baer
o-algebra B(X); M,(X) are countably additive measures on B(X); M,(X) are T-additive measures; Mr(X) =
M (X) are Radon measures; Mg(X) are measures with compact support; My(X) are discrete measures.

For M C R, the classical concepts of universally measurable and universally measures zero sets of M are
topological and are characterized as M, (X) = Mp(X) and M,(X) = My(X).

Let a,b € {f,o,7, R, (3,d}.

The space X is called [a,b]-measurable if M,(X) = My(X); is a-measurable if M,(X) = Mgr(X). The
subfunctors M, (X) = M,(X)NM*(B8X), Uy(X) = M, (X)NU(BX), Pu(X) = M,(X) N P(3X) non-negative
measures, norm measures not exceeding unity, probability measures, respectively the M, (X) functor, are con-
sidered. For Q € {M,M™*,U, P} we call X Q,-measurable if Q,(X) is C-embedded in Qy(X); we call X
Qq-measurable if Qr(X) is C-embedded in Q,(X).

Some problems of measure theory and topology are special cases of the following general question.

Problem 1. For a,b € {f,o,7,R,3,d} and Q € {M,M*,U, P}, we describe [a, b]-measurable and Q4 -
measurable spaces.

Theorem 1. For a,b € {f,0,7,R,j3,d}, the space X is an M, -measurable space if and only if any
separable metrizable space Y, which is a continuous image X, is a [a, b]-measurable space.

There have been questions in the literature that can be formulated as follows: (i) is it true that any space
is P, ,-measurable? (ii) is it true that the space X is Pjg s-measurable if and only if X is pseudocompact?

The answers to these questions are negative. But when the measure spaces change, the situation changes.

As a consequence of Theorem 1, we obtain: (i) any space X is M|, ,-measurable (that is, M,(X) is C-
embedded in M, (X)); (ii) the space X is Mg s-measurable if and only if X is pseudocompact (Mp(X) is
C-embedded in M (8X) if and only if X is pseudocompact).
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Idempotent measures on II-complete spaces

Adilbek Zaitov !, Shaxnoza Eshtemirova 2
1,2 Tashkent University of Architecture and Civil Engineering, Tashkent, Uzbekistan

A Tychonoff space X is said to be II-complete if for every point x € X\ X there exists a finite component
cover w of X which pricks out the point x in X.

A set of all idempotent probability measures on X is denoted by I(X). It is endowed with the topology 7,
of pointwise convergence. For p € I(X) sets

(130150 n 2 0) = {v € I(X) : ulpi) = plpi)| < 0,0 =1, ....n}

form a base of I(X) at u. Here ¢4, ...,p, € C(X), and 6 > 0
For a positive integer n let I,,(X) denote a set of all idempotent probability measures that support consists

of no more than n points. Put I,(X) = U I,(X). An idempotent probability measure p € I, (X) is said to
n=1

be an idempotent probability measure with finite support.
For a compact Hausdorff space X, we put

I7(X) = {u = P xulwi) @6, € L(X)

there exists a point x;, € supp p such that x,(z;,) =0, }
i=1

and x(2;) < —547 for i # g
For a Tychonoff space X let X be its Stone-Cech compactification (i.e. the maximal compact extension).
Let Ig(X) = {p € I(8X) : suppp C X}. Elements p € Ig(X) are called as idempotent probability measures
with compact support. It is well known [3] that Ig(X) lies in the compact Hausdorff space I(5X) as an
everywhere dense subset. Consequently, I7(8X) is some compact extension of If(X) = I;(8X)(I(X) . The
following result clarifies the phenomenon.
Theorem 1. For a Tychonoff space X the space If(5X) is a perfect compactification of the space I(X).
The following statement is the main result of our current note.
Theorem 2. For a Tychonoff space X, the space I;(X) is II-complete if and only if X is II-complete.
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On 7-base of topological spaces
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In recent researches an interest in the theory of cardinal invariants and their behavior under the influence
of various covariant functors is increasing fast. In [1], [2], [3], [4], [5], [6], [7], [8] the authors investigated several
cardinal invariants under the influence of some weakly normal and normal functors and hyperspaces.

The concept of a 7-closed subset was introduced Juhasz I. in 1980 in his book [9]. In 1987, Arkhangel’skii
A.V. introduced the classes of T-continuous and strictly 7-continuous mappings and gave examples of their
discrepancy with the class of continuous mappings [10]. In 2016, in the work [11] Okunev O. introduced the
concept of 7-closure of a set and presented some criteria for the 7-continuity of mappings. In 2023, Georgiou
D.N., Mamadaliev N.K., Zhuraev R.M. introduced the definitions of a 7-open set and a 7-interior operator. Using
new concepts, they expanded O. Okunev’s theorem and introduced new criteria for 7-continuity of mappings
[12]. In the work [13] some properties of w-bounded spaces were studied.

In this article, we proved some properties of families of T-open sets, studied the properties of the space of
T-continuous mappings, as well as the properties of the e-density of topological spaces. Let X be a topological
space and let A be a subset of X. We denote the closure of A in X by clx A.

Throughout the paper all spaces are assumed to be topological spaces and 7 be an infinite cardinal number.

Definition 1 [9]. Let X be a topological space. A set F' C X is called 7-closed in X if for each B C F such
that |B| < 7, the closure of the set B in X lies in F.

It is known that every closed subset of a topological space is 7-closed. But the opposite is not always true.

Example 1 [12]. On the real line we will assume that all sets whose complement is countable are open, and
we will also declare the empty set is open, i.e. the set of all real numbers R has the following topology:

0={o}U{U:UCR,|R\U| <w}.

Since every set whose cardinality of its complement does not exceed w is open in this topological space,
then an arbitrary countable set B C R is closed. Let’s choose an arbitrary subset M C R. Then every subset
B C M, whose cardinality does not exceed w, coincides with its closure, which means that B C M implies that
clgB C M for all |B| < w.

From the arbitrariness of the set M it follows that each subset of this space is w-closed. In particular, the
set of all irrational numbers in this space is w-closed, but not closed.

I. Juhasz in his work [9] proved that the tightness of a topological space X does not exceed 7 if and only if
every T-closed subset is closed.

Definition 2 [12]. Let X be a topological space. A set U C X is called 7-open in X if its complement X\U
is T-closed.

Every subset of the space defined in Example 1 is 7-open.

Any 71-open set containing a point € X is called a 7-neighborhood of this point.

The 7-closure of a subset A is defined as follows:

[A]; =([{exB: BCA, |B|<7}.

Recall that a subset A is 7-dense in X if [4], = X [11].

For any subsets A and B of the space X the following relation holds: if A C B, then [4], C [B],.

Example 2. On the set of real numbers with the natural topology, we choose the set of all rational numbers.
Let’s find its w-closure [Q], = J{ clgkB: B CQ, |B| <w}. Asasubset B C Q, |B| <w we take the set itself
Q, the closure of which coincides with the set of real numbers. This means [Q], = R, and we can conclude that
the set of rational numbers on the Euclidean line is w-dense.

Let ©. be the family of all 7-open subsets in X. The family B, C ©, is called the 7-base of the topological
Ti-space X, if every T-open subset of U, € ©,, U, # & can be represented as a union of some subfamily B, .

Theorem 1. (An analogue of the theorem of A.V. Arkhangelsky). The family B, is a 7-base of the
topological space X if and only if for every element = from X and for every T-neighborhood V € O, of x there
exists U € B, such that r € U C V.

Remark 1. The base of a topological space is not always a 7-base.

Example 3. Consider the topological space given in Example 1. Since the complement of every set whose
cardinality does not exceed w is open in this topological space, then an arbitrary set B C R for which |B| < w is
closed. Let us choose an arbitrary subset M C R. Then every subset B C M whose cardinality does not exceed
w coincides with its closure, which means that from B C M it follows that clg B C M for all |B| < w. From the
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arbitrariness of the choice of M it follows that every subset of this space is w-closed, and hence every subset is
w-open. As the base of this space, we can choose a family of subsets of the form B = {U : U C R, |R\U| < w}.
Since each element of B is an infinite set, it is impossible to represent the w-open subset {x}, where x € R, as
a union of some subfamily of the family B. Therefore, B is not an w-base.

Remark 2. A 7-base is not always a base.

Example 4. The w-base B, = {{z} : # € R} is not a base of the space (R, ) from Example 2 because its
elements are not open sets.

Definition 3. The family B, (z) of 7-neighborhoods of a point z is called a 7-base of the topological space
X at point z if for every 7-neighborhood V of point z there exists U € B, (z) such that t € U C V.

Definition 4. Let X be a topological T;-space and for every z from X a 7-base B, (x) of the space X. The
family { B, (x): x € X } is called a system of 7-neighborhoods of the topological space X.

Theorem 2. Any system of 7-neighborhoods { B;(z) : = € X } has the following properties:

(B, P1) For every element = of X we have that B, (z) is non-empty and for every element U from B, (z) we
have that z € U.

(B, P2) If x belongs to U € B.(y) for some y € X, then there is a set V € B, (z) such that V C U.

(B, P3) For any elements Uy, Uz of the family B, (x) there is a set V' € B, (z) such that V' .C U; N Us.

Proposition 1. For any subset A of a topological space X, the following conditions are equivalent:

1) A point z belongs to [A];

2) For every B, (x) and every U € B, (z) we have U N A # &;

3) There is a system of neighborhoods B (x) such that U N A # & for every U € B.(x).

Corollary 1. If U is a 7-open set and A is some subset of the space X disjoint with U, then U N [4], = &.
In particular, if U and V' are disjoint 7-open subsets, then U N [V]_ = [U], NV = @.
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Topological Properties of 7-Closed Subsets and Vietoris Topology
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Let X be a topological Ti-space and 7 an infinite cardinal number. Denote by exp X the set of all closed
subsets of the space X. A basis for the Vietoris topology defined on exp X is the family of sets of the form:

O<U17U2,...,Un>:{FEQXPX'FC UUZ" FﬂUi;«ézforizl,...,n},
i=1

where Uy, Us, ..., U, are open subsets of X [1].
Theorem 1. [1] Let X be a Ty-space and Xy C X. Then the set

{FeexpX | Xy, CF}

is closed in exp X.

Theorem 2. [1] If X is a T}-space, then exp X is also a T}-space.

Theorem 3. [1] If Y is a dense subset of X, then expY is a dense subset of exp X.

In 2016, O. Okunev introduced the concept of a 7-closed subset.

Definition 1. [2] A subset F' C X is called 7-closed in the topological space X if for every subset B C F
with |B| < 7, the closure of B in X lies within F.

In 2023, the authors of [3] introduced the notion of a 7-open subset and established connections between
T-open, T-closed subsets, and 7-continuous mappings, which were introduced by A.V. Arkhangelskii in 1983 [4]

In 2023, [5] investigated some properties of 7-closed and 7-open subsets, as well as the properties of 7-closure,
T-interior, and 7-boundary. Examples were given to demonstrate similarities and differences between 7-closure,
T-interior, and 7-boundary and the usual closure, interior, and boundary of subsets.

In [6] , the theory of T-closed subsets was extended, introducing certain cardinal invariants such as 7-density
and the 7-Suslin’s number. Examples were provided to illustrate the significance of these cardinal invariants.

In [7] , the concepts of T-bases and 7-neighborhood systems in topological spaces were introduced, and their
properties were studied. The space of 7-continuous mappings was constructed and shown to be a T;-space
whenever the image of 7-continuous mappings is a T;-space for i = 0,1, 2, 3.

Let exp™ X denote the family of all 7-closed subsets of X.

Let Uy,...,U, be T-open subsets of X.

Theorem 4. The family of sets

O<U17...,Un>:{FeexpTX|FC U v, FﬁUi;«éQforalli:L...,n}
=1

forms a basis for some topology on exp” X.
Theorem 5. If X is regular, then exp” X is Hausdorff.
Theorem 6. Let X be a Tj-space and Xy C X. Then the set

{FerexpX | XoCF}

is closed in the space 7-exp X.
Proposition 1. The space exp(X) is a dense subspace of exp” (X).
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In this paper, we illustrate that the symmetric power functor preserves almost-open mappings between
compact Hausdorff spaces, demonstrating the stability of this topological property under finite quotient con-
structions.

On the n*" power X™ of the compact X, the permutation group S™ acts as the group of coordinate permu-
tations. The set of orbits of this action with the quotient topology is denoted by SP™X. Consider the quotient

mapping

m X" —= SP"X

that associates to each point @ = (21, x2,...,2,) € X" the orbit of this point. Thus, the points of the space
SP"X are finite subsets (equivalence classes) of the product X™.
In this setting, two points (z1,%2,...,2,) and (y1,¥y2,...,yn) are considered equivalent if there exists a

permutation o € S™ such that y; =z, for all i = 1,2,...,n [1].
Let f: X — Y be a continuous mapping between compact Hausdorf spaces X and Y. For the equivalence
class [(z1,22,...,2,)] € SP"X, put

(SP")([(z1, 2, -y zn)]) = [(f(21), f(@2), - ., flan))]-
This defines a mapping
SP"f:SP"X — SP"Y.

It is easy to verify that the operation SP"™ constructed in this way is a covariant functor in the category
Comp of compact spaces and their continuous mappings.

Definition 1. A mapping f is called pseudo-open if for each y € Y and each neighborhood U of f~1(y) in
X, f(U) is a neighborhood of y in Y [2, 3].

Theorem 1. Let f: X — Y be a pseudo-open mapping. Then the induced map

SP"f:SP"X — SP"Y

is also pseudo-open for every n € N.
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This paper investigates cardinal invariants of the space of weakly additive functionals with finite supports.
In particular, we study tightness-type properties such as tightness ¢(X), minimal tightness, functional tightness
to(X), local density ld(X), and the Hewitt number ¢(X) (for basic definitions see [1] and [2]).

Special attention is given to the functor O,,, which assigns to each compact space X the space O, (X)
consisting of weakly additive, order-preserving, normed functionals with support of size at most n. It is shown
that the functor O,, preserves a number of important topological properties of the original space. In particular,
for any infinite compact space X, the following equalities hold:

Moreover, the functor O,, is extended to the category Tych(r) of Tychonoff spaces and strictly 7-continuous
maps. It is proven that the induced map O(f) is strictly T-continuous for any strictly 7-continuous function
f X — Y . The obtained results generalize several known theorems on the behavior of car-dinal invariants
under normal and weakly normal functors.
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On 7—placedness of the space of compactmaximal linked systems
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A system £ = {F, : « € A} of closed subsets of a space X is called linked, if any two elements of £ intersect.
Each linked system can be filled up to a maximal linked system (MLS), but such a completion is not unique
[2]. The set of all maximal linked systems of a space X we denoteby A\X.

For a closed set A C X we suppose AT = {£ € AX : A € ¢}. The family of sets in the form AT becomes a
closed subbase in the space AX. For an open set U C X we get

O (U) = {¢ € AX :there exists such F' € { that F C U}.

The family of all the sets of the form O (U) covers the set AX (O (X) = AX), so it becomes a subbase of a
topology on X. The set AX with this topology, is called the superextension of X. The family of all sets in the

OUy, Usy ..., Uy)={€€ XX : fori—1, 2, ..., n there exists such F; € ¢ that F; C U;}.

A maximal linked system & of a space X is called a compact mazimal linked system if £ contains at least one
compact element [3].

We denote by A. X the set of all compact maximal linked systems of the space X [3].

We say that A C X is a set of type G in X if there is a family « of open sets in X such that A = Ny and
|7 < 7. Aset AC X is called 7—placed in X if for each point z € X\ A there is a set P of type G, in X such
that x € P C X\ A [1].

Put ¢(X) = min{r >w: X is 7— placed infX}; ¢(X) is called the Hewitt-Nachbin number of X. We
say that X is a Q,—space if ¢ (X) < 7.

This allows us to give the following definition: put m (X) = min{r > w: X is an m, — space}[1].

Theorem 1. If ¢ (A.X) <7 and m (AX) < 7, then A\, X is 7—placed in A\ X.

Corollary 1. If m (AX) <7 =d(X), then A\. X is 7—placed in A X.

Corollary 2. If AX is Moscow space and X is separable, then A\. X is w—placed in AX.
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Inverse systems of intuitionistic fuzzy topological spaces of soft sets
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Inverse systems of intuitionistic fuzzy topological spaces of soft sets are defined, and it is proven that they
form a category. The existence and uniqueness of the inverse limit in this category are established. It is also
demonstrated that the inverse limit is a functor, and the properties of the inverse limit space are examined.
Furthermore, the relationship between inverse systems of intuitionistic fuzzy topological spaces of soft sets and
inverse systems of soft bitopological spaces is investigated. Finally, by introducing the quotient space and
topological sum operations for intuitionistic fuzzy topological spaces of soft sets, direct systems in this category
are explored, along with the existence of their limits.
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Different topologies on the space of G-symmetric power
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Let G be any subgroup of the group S,. Then it also acts on X™ as permutation group of coordinates.
Consequently, it generates a G-symmetric equivalence relation on X™. The quotient space of the product X"
under the G-symmetric equivalence relation, is called G-symmetric power of the space X and is denoted by
SPEX. The operation SPZ is also the covariant functor in the category of compacts and is said to be a functor
of G-permutation degree. If G = S,, then SP% = SP". If the group G consists only of unique element then
SPZ% =T]". Moreover, if G; C G» for subgroups G1, Gs of the permutation group S,, then we get a sequence
of the factorization of functors [2]:

H — SPg, — SPg, — SP"
Let f: X — Y be a continuous mapping. For a class equivalence [(21, xa, ..., 2, )] € SP"X put

SPnf[(mhx% ’xn)] = [(f(x1)7f(332)7 7f(mn))]

Thereby, a mapping is defined SPEf : SPEX — SPZY. It is easy to check that the operation SPJ so
constructed is a normal functor in the category of compacts. This functor is called the functor of G-permutation
degree.

Let 7 be an infinite cardinal number and let X be a topological space. A subset F' of X is called 7-closed
in X [4] if for each B C F' such that |B| < 7, the closure of the set B in X lies in F.

It is known that every closed subset of a topological space is 7-closed. But the opposite is not always true
(see [3]).

The 7-closure of a subset A is defined as follows:

A, = J{clxB: BCA, |B|<7}.

Recall that a subset A is 7-dense in X if [A], = X][1].
Lemma 1. Let X and Y be topological spaces and let A and B be 7-open subsets in X and Y respectively.
Then Cartesian product A x B is 7-open in X X Y.
We are going to introduce two topologies different from Tychonov topology on X™. Let (X,6) be a
topological space. The product space with the Tychonov topology we denote by (X™,6"™).
Proposition 1. The family
1 ={U; xUs x .. x U, C X": U;isT —openin (X,0)foreachi=1,2,....,n}

of subsets of X™ satisfies conditions B1)-B2) of base, so the family

07 ={Uy: yCmj}
is a topology in X™.
It easy to check that the family
v={PCX": PisT—openin (X", 0")}
of subsets of X" satisfies conditions B1)-B2) of base, so the family

(0")r ={Uy: v C}

is a topology in X™.
Finally just we get two distinct topological spaces (X, 0") and (X", (6™),).
Proposition 2. The topology 07 is weakly than the (0™).,.

22



International Scientific Conference “Topology and its Applications” dedicated to the 100th Anniversary of the Kyrgyz

National University named after J. Balasagyn and the 75th Anniversary of Academician
A.A. Borubaev, June 28-30, 2025, Bishkek, Cholpon-Ata

References

[1]

[2]

Beshimov R.B., Georgiou D.N., Juraev R.M., Manasipova R.Z., Sereti F., Some topological properties of
e-space and description on —closed sets, Filomat 39:8 (2025), pp. 2625-2637.

Fedorchuk V.V., Filippov V.V., Topology of hyperspaces and its applications, Moscow: Mathematica, Cy-
bernetica, 4 (1989), p. 48.

Georgiou D.N., Mamadaliev N.K., Juraev R.M., A note on functional tightness and minitightness of space
of the G-permutation degree, Comment. Math. Univ. Carolinae 64(2023), pp. 97-108.

Juhasz 1., Cardinal Functions in Topology: Ten Years Later, Mathematical Center, Amsterdam, 1980.

23



International Scientific Conference “Topology and its Applications” dedicated to the 100th Anniversary of the Kyrgyz
National University named after J. Balasagyn and the 75th Anniversary of Academician
A.A. Borubaev, June 28-30, 2025, Bishkek, Cholpon-Ata

On some compactifications locally compact spaces and absolute
retracts

M.M. Madirimov !, T.F. Zhuraev 2
1.2 Tashkent State Pedagogical University named after Nizami, Tashkent, Uzbekistan

The topological properties of the Alexandrov and Freudenthal compactifications of locally compact spaces
are considered. It is shown that the compactifications aX are covariant functors in the category LComp—locally
compact spaces and continuous proper mappings into themselves. The topological properties of the Alexandrov,
Freudenthal extension and its growth for any connected, locally connected locally compact space are studied.
Below we show in what cases the Freudenthal compactification e X and the Alexandrov extension X of a locally
compact space X are a Hilbert manifold, and the Freudenthal compactification £¢X and the compactification
aX of some subspaces of the space—P(X) of all probability measures that are a Q—(Hilbert)—manifold.

Definition 1. A closed set A of a space X is called a Z-set in X if the identity mapping idx of X can be
arbitrarily closely approximated by mappings f: X — X\ A

A set A C X is called homotopy dense in X if there exists a homotopy h(z,t) : X x [0,1] — X such that
h(z,0) =idx and h(X x (0,1]) C A [2].

A non-empty subset A C X is homotopy negligible (or vague, i.e. nowhere dense) in X if X \ A is homotopy
dense in X.

For a non-compact space X, eX and aX denote the Freudenthal and Alexandrov extensions, respectively.

Theorem 1. For any locally compact AN R space X and its compactification eX has place:

a) X is homotopy dense in eX;

b) the embedding X < «(X) is a fine homotopy equivalence;

¢) the set C(Q, X) is everywhere dense in C(X,eX);

Corollary 1. For any open subset U C R of a line R, the compactification eU contains U as a homotopy
dense set. Therefore, the line R is homotopy dense in eR.

Corollary 2. For any local compact ANR space X, its growth EX = ¢X \ X of the compactification eX
is a Z-set in €X.

Theorem 2. The compactification e M of any Q-manifold M is the Hilbert cube of Q, i.e., eM ~ Q.

Corollary 3. The compactification (@ x [0,1)) is homeomorphic to @ i.e., e(Q x [0,1)) ~ Q.

If X is an AN R-space, then X x Q-is a @ manifold [6], therefore.

Corollary 4. For any non-compact AN R-space X, the space ¢(X x @) is homeomorphic to the Hilbert
cube Q ie. (X x Q ~ Q).

For a compact X, P(X) denotes the space of all probability measures, P,(X) = {u € P(X) : |suppu| <
n}, Py(X) = U,—, P.(X),supp(u)-the support of the measure [3].

Theorem 3. For any infinite compact X we have:

a) the compactification e(P(X) \ P(A)) of P(X)\ P(A) is homeomorphic to @, where A C X, A # X,
A=A ie e(P(X)\ P(A) ~Q;

b) e(Sp(A)) is homeomorphic to Q, where A C X, A # X A is open in X; i.e. e(Sp(A));

¢) e(P(X)\ Py(X)) ~ Q, where n € N;

Theorem 4. For any infinite compact X, the compactification (P, (X)) is homeomorphic to the Hilbert
cube Q. ie. e(P,(X)) ~ Q.

If X is connected, locally compact and locally connected, then X is homotopy dense in eX [11].

Theorem 5. Let X be an infinite compact set and Xy be a countable dense subset of it. ie. |Xg| =
X0, Xo C X and Xy = X. Then

2) a(Pu(Xo)) = Q;

b) a(P(Xo)) ~ Q:

Theorem 6. Let X be an infinite metric compact set such that P(X) ~ Q. Then

a) for any n € N the subspace P,(X) is a Z-set in P(X):

b) For any proper subset A of the compact X the subspace Sp(A) is homotopy dense in P(X).
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Regularization of a multidimensional inverse problem with a
hyperbolic-type operator

Alybaev Anarbek
Kyrgyz National University named after Jusup Balasagyn, Bishkek, Kyrgyzstan

Let the inverse problem of the form:

U2y + )‘um2y = /\1uy + QO(uvuwuxQ) =+ f(t)(He)(Ivy)a (1)

U(O,yt) ’LLI(O y»)_o

u(x,0,t) = 0;u(z,y,0) = o(z,y), Y(z,y,t) € Q, (2 = (0, X) x (0,b) x (0,00)), (2)
P(0.5) = 0(.0) = (0.0) = 0, (,(0,) = 031 £,0,0) = 04 (0.0.0) = 0),
{ (w + M) =1 = g (2,9) ,Y(z,y) € D1, (3)
gla=0 = gly=0 = 0,(9(0,0) = 0; D1 = (0, X) x (0,b): T € (0, 00)),

with respect to the known functions A, A1, ®q, f, ¢, g, K the following conditions are allowed:

O(DO) QK(vavya V) : |K()‘ S O(n,V(.T,T,y,I/) € DOa

Do ={(z,7): 0<7 <2< X} x[0,b] x[0,b],

K(.) > 0;K(0,0,y,y) # 0,Vy € [0,0],

Cl’l’l(Dg) el <I)0(u1,u2,u3), (D2 =Rx RX R), |‘I)()| S 51, |<I)0ui S ﬁg, (Z = 1,3),
C*(Dy) 9w(x7y);sgp[l<ﬁ(~)l Neals a2l 1oyl s eyl s |0x2y|] < Bs,

CHH(Dy) 99($,y)5851£>[|g(-)| 19215 19y (O 192y (DN] < Ba,
C(Ry) > f(t):0< f(t) < for <oo: f ft)dt < foz = const,
F(T) £ 051 fOle | fHTD)| < Bsi fo = maX(foufoz) fo = max 3, (i = 1,5)).

The unknown is the vector function P = (u,#) with two components. Since the inverse problem (1)-(3)
degenerates into an ill-posed Volterra integral equation of the first kind with a non-negative solution, the
regularizability of this integral equation is considered in the generalized sense in the space Z2(Dy).
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The use of educational research in teaching geometry and topology

Gulnara Munapysova!, Gulmira Israilova?, Zhang Peipei®, Kong Qiang*
L2 Kyrgyz National University named after Jusup Balasagyn, Bishkek, Kyrgyzstan
34Zhengzhou, China

The problem of using educational research in teaching geometry and topology elements with the wide
use of interactive computer programs is considered. Research work in a geometry lesson is one of the forms
of setting and solving a problem, in the process of solving which a stimulating environment is created for
the mental development of students, the disclosure of their personal qualities. When conducting educational
research, priority is given to “open” problems, proofs of theorems, geometric constructions, as well as topological
properties of figures. Such topological concepts as a geometric body and its surface, inner area, outer area,
border are the basis for understanding and defining shapes in the school geometry course.

The use of educational research involves the wide use of a computer, various programs of dynamic geometry
(interactive programs GeoGebra, “Live Mathematics”, “Mathematical Constructor”, etc.). As an example,
consider the proof of the theorem on the sum of the internal angles of a triangle. Having built a geometric
drawing in one of the dynamic geometry programs, students measure the angles of the resulting triangle and
make sure that the sum will always be equal to 180°, with any change in the configuration of the triangle.
Then an analytical proof of the theorem is considered. In this case, the method of “computer proof” is used to
conduct a computer experiment that establishes the fact that the sum of the angles of a triangle is independent
of its parameters. By comparison, Chinese schools emphasize modeling and visualization, and the integration
of modern technology into math teaching is a key element of learning effectiveness.

Thus, this work has implemented several didactic functions: teaching how to make and read geometric
drawings; the formation of skills to notice properties and patterns, to deduce consequences from given conditions,
to conduct evidential reasoning and draw conclusions.
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About uniformly Scheepers spaces

U.A. Saktanov', B.E. Kanetov?
! Osh State University, Osh, Kyrgyzstan
2 Kyrgyz National University named after Jusup Balasagyn, Bishkek, Kyrgyzstan

A uniform space (X,U) is uniformly Scheepers if for each sequence (a,|n € N) C U there is a sequence

(Bn|n € N) of finite sets such that for each n, 8, C a, and the set {{JBn|n € N} is a w-cover of X.
An open cover « of a space X is an w-cover [1] if X does not belong to a and every finite subset of X is

contained in an element of «.
Evidently that a uniform space (X,U) we have:
o-precompact — uniformly Hurewicz — uniformly Scheepers —

— uniformly Menger — pre-Lindel6f.
Theorem 1. For a uniform space (X, U) the following are equivalent:

1. (X, U) is uniformly Scheepers;

2. For each sequence (anln € N) C U there is a sequence (S,|n € N) of finite sets such that for each
n, Bn C a, and the set {St(J fn,an)|n € N} is an w-cover of X;

3. For each sequence (ay|n € N) C U there is a sequence (Fy,|n € N) of finite

subsets of X such that {St(F,, «a,)|n € N} is an w-cover of X.
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About Star-Menger Mappings

Bekbolot E. Kanetov', Zhazgul A. Birimkulova?
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Let f: X — Y be continuous mappings between topological spaces X and Y.

Definition 1. A mapping f is said to be a star-Menger mapping, if the mapping f is closed and preimage
f~ 1y for each y € Y is star-Menger space.

Definition 2. A mapping f is said to be a weakly star-Menger mapping, if for each y € Y is star-Menger
space.

It is clear that every star-Menger mapping is a weakly star-Menger mapping. Every strongly star-Menger
mapping is star-Menger mapping.

If f is a star-Menger mapping and Y = {y}, then X is star-Menger space.

Lemma 1. For a mapping f the following are equivalent:

1. f is star-Menger mapping;

2. For each point y € Y and for each sequence (a,|n € N) of f~1y by of open sets in X there exists a sequence
(Bn|n € N) and neighborhood O, of the point y such that 3, C «, for each n € N and |J St(UBn,an) =

neN
[710,.
Theorem 1. Letf : X — Y be a mapping. If Y and f is star-Menger, then X is also have star-Menger
property, conversely, if X is star-Menger space, then the mapping f is a star-Menger.
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About compact type uniformly continuous mappings

Dinara E. Kanetova
Jalal-Abad, Kyrgyzstan

u-uniformly compact, u-uniformly finally compact and w-uniformly countable compact spaces are studied
in the work [3]. In this work we introduce and study w-uniformly compact, u-uniformly finally compact and
u-uniformly countable compact mappings of the uniform spaces.

Letf : (X,U) — (Y,V) be an arbitrary uniformly continuous mapping of a uniform space (X,U) onto a
uniform space (Y, V).

A uniformly continuous mapping f is called u-uniformly compact (u-uniformly finally compact) if for any
finitely additive open cover « of the space (X, U) there exist finitely additive uniform cover § of the space (Y, V)
and finite (countable) uniform cover v of the space (X,U), such that f~'8 A~y = a.

A uniformly continuous mapping f is called u-uniformly countable compact if for any finitely additive
countable open cover a of the space X there exist finitely additive uniform cover 5 of the space Y and finite
uniform cover v of the space X, such that f=13 A~y = a.

Theorem 1. If f and (Y, V) are u-uniformly compact, then the space (X,U) is also w-uniformly compact,
conversely, if (X, U) u-uniformly compact, then f is also u-uniformly compact.

Theorem 2. If f and (Y,V) are w-uniformly finally compact, then the space (X,U) is also u-uniformly
finally compact, conversely, if (X, U) u-uniformly finally compact, then f is also u-uniformly finally compact.

Theorem 3. If f and (Y, V) are u-uniformly countable compact, then the space (X,U) is also u-uniformly
countable compact, conversely, if (X, U) u-uniformly countable compact, then f is also u-uniformly countable
compact.

Theorem 4. A uniformly continuous mapping f is w-uniformly compact if and only if it is u-uniformly
finally compact and u-uniformly countable compact.

References

[1] Borubaev A.A., Uniform Topology and its Applications, Bishkek: Ilim, 2021.

[2] Kanetov B.E., Some classes of uniform spaces and uniformly continuous mappings, Bishkek: Kyrgyz Na-
tional University named after J. Balasagyn, 2013.

[3] Kanetova D., Kanetov B., About compact type uniform spaces, Kragujevac J. of Math., 54 (9), pp. 1425-
1431 (Preprint).

30



International Scientific Conference “Topology and its Applications” dedicated to the 100th Anniversary of the Kyrgyz
National University named after J. Balasagyn and the 75th Anniversary of Academician
A.A. Borubaev, June 28-30, 2025, Bishkek, Cholpon-Ata

About sequentially complete mappings

Makhabat Beknazarova
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This work investigates sequentially complete mappings of uniform spaces.

Let f: (X,U) — (Y, V) be a uniformly continuous mapping. If F' is Cauchy filter, then fF = {fN : N € F}
is a Cauchy filter base.

A uniformly continuous mapping f : (X,U) — (Y, V) of a uniform space (X,U) to a uniform space (Y,V)
is called sequentially complete if every Cauchy filter F in (X,U) for which fF converges in (Y, V), converges
n (X,U).

Consider the following square in the category If Unif: Cauchy filter, then

(X,U0) 3 (X,0)
L 4@
Y, V) 2% (Y,V)

where (X,U) and (Y, V) be the sequentially completions of uniform spaces (X,U) and (Y,V) respectively, ix
and iy are identical uniform embeddings of (X,U) and (Y,V) in (X,U) and (Y, V) respectively, and f is a
unique extensions of the mapping f . The square (1) is commutative.

Theorem 1. For a uniformly continuous mapping f : (X,U) — (Y, V) of a uniform space (X,U) onto a
uniform space (Y, V) the following are equivalent:
1. The mapping f is sequentially complete;
2. f(X\X) Cc Y\Y;
3. The square is Cartesian in the Category Unif.
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zy-filters

Baktiiar Z. Rakhmankulov!, Makhabat A. Abdraimova?
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In this work we studyzy-filters.

Definition 1. Nonempty subsystem F' C Zy called is zy-filter of the uniform space (X, U), if the following
are met:

1. o ¢ F;
9. If Z1,Zs € F, then Z, () Z2 € F;
3. If (X,U) and Z’ € Zy such that Z C Z’, then Z' € F.

Theorem 1. If I is ideal in Cy(X), then the family F;r = {Z; : f € I} is zy-filter on the uniform space
(X,U), conversely, if F' is zy-filter on the uniform space (X,U), then system Ir = {f € Cy(X) : Zy € F} is
ideal in Cy(X).

Theorem 2. If I is maximal ideal in Cy(X), then the family F; = {Zy : f € I} is zy-ultrafilter on the
uniform space (X,U), conversely, if F' is zy-ultrafilter on the uniform space (X,U), then system Ir = {f €
Cuy(X): Zy € F} is maximal ideal in Cpy(X).
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T-boundedness of the mapping of hyperspace of uniform space
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In this work we study some classes of uniformly continuous mappings of hyperspaces of uniform spaces.

Let (X, U) be a uniform spaces and exp, X - set of all compact spaces of the space (X, 7). For each a € U
we put O(a) = {(¢) : & C a— finite}, where (o) = {K € exp, X : K C | Jo/,K C A, A € &}. If B is base of
the uniform spaces (X,U), then O(B) = {O(«) : a € B} forms the base of some uniformity exp, U on exp, X.

Let f: (X,U) — (Y, V) be a uniformly continuous mapping of a uniform space (X, U) onto a uniform space
(Y, V). The mapping f is called 7-bounded, if for each o € U there exist a uniform cover 8 € V and a uniform
cover v € Ucardinality < 7 such that f=13 A~y = a [3].

Theorem 1. Let f: (X,U) — (Y,V) be a 7-bounded mapping of the uniform space (X, U) onto uniform
space (Y, V). Then mapping exp.(f) : (exp. X, exp,U) — (exp,Y,exp,. V) of the hyperspace onto hyperspace
(exp, Y, exp, V), where exp.(f) = [K], K € exp, X is 7-bounded.

Corollary 1. Let f: (X,U) — (Y, V) be a precompact mapping of the uniform space (X,U) onto uniform
space (Y, V). Then mapping exp,(f) : (exp, X,exp,U) — (exp,Y,exp, V) of the hyperspace onto hyperspace
(exp,Y,exp, V), where exp,(f) = [K], K € exp, X is precompact.
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About remainders of the uniformly continuous mappings

Bekbolot Kanetov!, Bakir Zhadilov?, Nurgazy Altybaev®
1,23 Bishkek, Kyrgyzstan

In this work we study remainders of uniformly continuous mappings.

A uniformly continuous mapping f : (X,U) — (Y, V) of uniform space (X,U) onto a uniform space (Y, V)
is called precompact, if for each o € U there exist a uniform cover 5 € V' and finite uniform cover v € U, such
that f~!8 Ay = a [1]; a uniformly continuous mapping f : (X,U) — (Y, V) of uniform space (X,U) onto a
uniform space (Y, V) is called uniformly perfect if it is precompact and perfect [1].

Throughout this paper all uniform spaces are assumed to be Hausdorff and mappings are uniformly contin-
uous.

Let f: (X,U) — (Y,V) be a uniformly continuous mapping of a uniform space (X,U) onto a uniform
space (Y, V). Let vf : (wX,vU) — (Y,V) be a Hewitt realcompactification of the mapping f. We denote by
vilox\x @ (WX\X,vU,x\x) — (Y, V) the remainder of the mapping f.

Theorem 1. The remainder vf|, x\x : (vX\X,vU,x\x) — (Y, V) of the uniformly continuous mapping
f:(X,U) = (Y,V) is Hewitt complete if and only if the uniform space (X,U) is open subspace of the space
(vX,vU).
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Strongly p-complete space

Anara M. Baidzhuranova
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In this paper, strongly p-complete spaces are studied.

A filter F in a uniform space (X, U) is called a weak Cauchy filter if for any « € U there exists A € a such
that A( B # @ for anyB € F.

A uniform space (X,U) is called a strongly complete space if any weak Cauchy filter converges in it.

A uniform space (X,U) is called sequentially strongly u-complete if every weak Cauchy filter F' in (X, U)
having a base cardinality < u converges.

It is clear that every strongly complete space is strongly p-complete.

Theorem 1. A uniform space(X,U) is strongly p-complete if and only if it is uniformly u-paracompact
i.e., every finitely additive countable open cover cardinality < p is a uniform cover.

Corollary 1. A uniform space(X,U) is sequentially strongly complete if and only if it is sequentially
uniformly paracompact.

Theorem 2. A Tychonoff space X is u-paracompact if and only if a uniform space (X, Ux) with universal
uniformity Uy is strongly p-complete.

Corollary 2. A Tychonoff space X is sequentially paracompact if and only if a uniform space (X, Ux) with
universal uniformity Ux is sequentially strongly complete.

Theorem 3. Any uniformly p-paracompact space is pu-complete.

Corollary 3. Any countable uniformly paracompact space is sequentially p-complete.
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On a Uniform Analogue of Strongly Paracompact Spaces
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In this work we introduce and study strongly uniformly 7 — P-finally paracompact space. This concept
generalizes the concept of strongly uniformly P-paracompact spaces.

A uniform space (X,U) is said to be a strongly uniformly P-paracompact space if it is uniformly P-
paracompact and the topological space (X, 7) is strongly paracompact.

Definition 1. A uniform space (X, U) is said to be a strongly uniformly 7 — P-finally paracompact space
if it is uniformly 7 — P-finally paracompact and the topological space (X, 7) is strongly 7-finally paracompact.

A topological space (X, 7) is said to be a strongly 7-finally paracompact if every open cover has a star finite
open refinement cardinality < 7.

Every strongly uniformly 7 — P-finally paracompact space is uniformly 7 — P-finally paracompact.

Proposition 1. Every strongly uniformly 7— P-finally paracompact space is strongly uniformly 7— B-finally
paracompact.

Theorem 1. The uniform space (X, U) is strongly uniformly 7 — P-finally paracompact if and only if for
each open cover w of space (X, U) there exists a uniform continuous w-mapping f of the uniform space (X,U)
onto some strongly 7-finally paracompact metrizable uniform space (X, U).

Theorem 2. The preimage of a strongly uniformly 7 — P-finally paracompact space under perfect mappings
is strongly uniformly 7 — B-finally paracompact.

Theorem 3. The image of a strongly uniformly 7 — P-finally paracompact space under a strongly uniformly
open uniformly perfect mappings is strongly uniformly 7 — P-finally paracompact.
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Dimensions of uniformly continuous mappings
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In this work dimensions of uniformly continuous mappings are introduced and studied.

A uniform space (X,U) has a uniformly dimension < n ore dimU < n if the uniformity U has base B
consisting of coverings « such that orda < n + 1 where orda = |[{A € a: A > x}| for each x € X.

Let f: (X,U) — (Y,V) be an arbitrary uniformly continuous mapping of a uniform space (X,U) onto a
uniform space (Y, V). A pseudouniformity Uy C U is called a base of a uniformly continuous mapping f if for
any a € U there exist 3 € V and v € Uy such that f713 A~ = a.

Definition 1. A uniformly continuous mapping f : (X,U) — (Y, V) a uniform space (X, U) onto a uniform
space (Y, V) is called dim f < n if the mapping f has base Uy consisting of coverings « such that orda < n+1.

Let f: (X,U) — (Y,V) be an arbitrary uniformly continuous mapping of a uniform space (X, U) onto a
uniform space (Y,V). If dim f < n and Y = {y} then dimU < n. Let f : (X,U) — (Y,V) be a uniformly
continuous mapping of a uniform space (X,U) onto a uniform space (Y,V) andg : (Y,V) — (Z,W) be a
uniformly continuous mapping of a uniform space (Y,V) onto a uniform space (Z,W). If dimf < n and
dimg <n then dimgo f < n.

Theorem 1. Let f: (X,U) — (Y, V) be a uniformly continuous mapping of a uniform space (X,U) onto a
uniform space (Y, V). If dim f <n and dimV < n, then dimU < n.
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About 7-star mappings
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Throughout this work all uniform spaces are assumed to be Hausdorff and mappings are uniformly contin-
uous.

A uniform cover « of the uniform space (X, U) is called 7-star uniform cover if |St(a, z)| < 7 for each x € X,
where St(a,z) = {A € a: A 5 x}, a uniform cover « of the uniform space (X,U) is called strongly 7-star
uniform cover if |St(o, A)| < 7 for each A € «, where St(a, A) = {A' e a: AN A" # @}.

A uniform space (X, U) is called (strongly) 7-star uniform space if U have a base B consisting of (strongly)
T-star uniform cover.

Let f: (X,U) — (Y,V) be a uniformly continuous mapping of a uniform space (X, U) onto a uniform space
(Y, V). The mapping f is called precompact, if for each o € U there exist a uniform cover 5 € V and a finite
uniform cover v € U such that f~!8 A+ > «; uniformly perfect, if it is both precompact and perfect.

Definition 1. The mapping f is called 7-star uniformly mapping, if for each a € Uthere exist a uniform
cover 3 € V and 7-star uniform cover v € U such that f~13 A~y = a.

The mapping f is called strongly 7-star uniformly mapping, if for each o € U there exist a uniform cover
B € V and strongly 7-star uniform cover v € U such that f~'8 A~y = a.

Every uniformly prefect mapping is strongly 7-star uniformly and every strongly 7-star uniformly mapping
is 7-star uniformly.

Theorem 1. Let f: (X,U) — (Y, V) be a uniformly continuous mapping of a uniform space (X,U) onto
a uniform space (Y, V). If f and (Y, V) is 7-star uniformly, then the space (X,U) is also a 7-star uniformly,
conversely, if the space (X, U) is 7-star uniformly then mapping f also is 7-star uniformly.
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