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The purpose of this conference is to bring together researchers in geometry, topology, algebra,
analysis and dynamical systems and to provide for them a forum to present their recent work
to colleagues from different nationalities. This way we aim to stimulate discussion about the
latest findings in geometrical and topological methods in analysis and to increase international
collaboration.

The conference continues the traditional annual conference «Geometry in Odesa» holding from
2004, and hosted by Odesa National University of Technology (Odesa National Academy of Food
Technologies till 2021). From 2017 the conference was renamed to «Algebraic and geometric
methods of analysisy» (AGMA).

The Conference languages: Ukrainian and English.
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Two problems in the theory of metric preserving functions
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The following is a particular case of J. Jachymski and F. Turobo$ concept, see [1] for more

details.

Definition 1. Let A be a class of metric spaces. Let us denote by P, the set of all functions
f:]0,00) — [0,00) such that the implication

(X,d) € A) = ((X, fod) € A)
is valid for every metric space (X, d).

We will use the following notations:

e F, set of functions f : [0, 00) = [0, 00);
e M, class of metric spaces;

e U, class of ultrametric spaces;

Definition 2. A function f € F is metric preserving (ultrametric preserving) iff f € Py (f € Py).

Remark 3. The concept of metric preserving functions can be traced back to Wilson [2]. Similar
problems were considered by Blumenthal in [3]. The theory of metric preserving functions was
developed by Borsik, Dobos, Piotrowski, Vallin and other mathematicians. See also lectures by
Dobos [4], and the introductory paper by Corazza [5]. The study of ultrametric preserving functions
begun by P. Pongsriiam and I. Termwuttipong in 2014 [6].

Our main purpose is to give the answers on the following problems.
Problem 4. Let A C Py. Find conditions under which the equation
Px=A (1)
has a solution X C M.

Problem 5. Let A C Py. Find conditions under which equation (1) has a solution X C U.
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Let us recall some basic concepts of semigroup theory, see, for example, John M. Howie [7].

A semigroup is a pair (S, *) consisting of a nonempty set S and an associative operation x :
S x S — S which is called the multiplication on S. A semigroup S = (S, %) is a monoid if there is
e € S such that

exsS=s5*%ke=3s
for every s € S.

Definition 6. Let (S,%) be a semigroup and @ # T C S. Then T is a subsemigroup of S if
a,beT = axbeT. If (S,*) is a monoid with the identity e, then T is a submonoid of S if T is a
subsemigroup of S and e € T..

Solutions to Problems 4 and 5 are given, respectively, in Theorems 7 and 8 below.

Theorem 7. Let A be a nonempty subset of the set Py of all metric preserving functions. Then
the following statements are equivalent.

(1) The equality
Px = A (2)

has a solution X C M.
(17) A is a submonoid of (F,o).
(1i1) A is a submonoid of (P, o).

The next theorem is an ultrametric analog of the previous theorem.

Theorem 8. Let A be a nonempty subset of the set Py of all ultrametric preserving functions.
Then the following statements are equivalent.

(1) The equality Px = A has a solution X C U.
(17) A is a submonoid of (F,o).
(7i1) A is a submonoid of (Py,o).

Some properties of the monoids of Py; and Py were described in [8] and [9].

Funding. Viktoriia Bilet was partially supported by a grant from the Simons Foundation (Award
1160640, Presidential Discretionary-Ukraine Support Grants, Viktoriia Bilet). Oleksiy Dovgoshey
was supported by a grant of Turku University, Finland.

REFERENCES

[1] J. Jachymski, F. Turebos. On functions preserving regular semimetrics and quasimetrics satisfying the relaxed
polygonal inequality. Rev. R. Acad. Cienc. Exactas Fis. Nat., Ser. A Mat., RACSAM 114 (3): 159, 2020.

[2] W. A. Wilson. On certain types of continuous transformations of metric spaces. American Journal of Mathematics
57 (1): 62-68, 1935.

[3] L. Blumenthal. Remarks concerning the euclidean four-point property. Ergeb. Math. Kollog. Wien 7: 7-10, 1936.

[4] J. Dobos. Metric Preserving Functions. Stroffek7 Kosice, Slovakia, 1998.

[5] P. Corazza. Introduction to metric-preserving functions. Amer. Math. Monthly 104 (4): 309-323, 1999.

[6] P. Pongsriiam, I. Termwuttipong. Remarks on ultrametrics and metric-preserving functions. Abstr. Appl. Anal.
1-9,2014.

[7] J. M. Howie. Fundamentals of semigroup theory. Clarendan Press, Oxford, 1995.

[8] O. Dovgoshey, O. Martio. Functions trasferring metrics to metrics. Beitrage zur Algebra und Geometrie. 54(1):
237-261, 2013.

[9] O. Dovgoshey. Strongly ultrametric preserving functions. Topology Appl. https://
doi.org/10.1016/jtopol.2024.108931, 2024.



144

Table of contents

A. Sako Solutions of N-body harmonic oscillators and Calogero-Moser model
using ®* matriz model

B. El Alaoui Partitioning problem and defensive alliances in the context of
zero-divisor graphs of rings

M. Amram On the connection between algebraic, geometric, and topological
methods in the classification of algebraic surfaces and curves

N. Ando Nilpotent structures of oriented neutral vector bundles
M.J. Atteya Multiplicative b-homogeneralized Derivations of Associative Rings
T. Banakh Algebra in fields extended by infinity

M. Bisci Variational problems in Nonsmooth Analysis

D. Bolotov On 2-convex embeddings of non-orientable surfaces in
four-dimensional Euclidean space

E. Bonacci Mizing optimization in the batch crystallization of CAM

V. Bondarenko, M. Styopochkina On representation type of incident algebras
of extensions of positive posets

F. Bulnes A theorem on hypercohomology groups and singular homology in field
theory

D. Carfi Geometric and algebraic-topological structures in Schwartz distribution
spaces for relativistic Quantum Mechanics

Y. Chapovskyi, S. Koval, O. Zhur Lie subalgebras of real order-three special
linear Lie algebra revisited

Y. Cherevko, O. Chepurna, Y. Kuleshova Conformal mappings and a
non-holonomic frame

A. Chornenka, O. Gutik On topologization of the bicyclic monoid

J. Cuadros, J. Lope An Application to Sasaki Extremal metrics via the
Berglund-Hiibsch rule

E. Sevost’yanov, V. Desyatka On singularities of mappings with a Lebesgue
integrable majorant

I. Diamantis, S. Lambropoulou, S. Mahmoudi New Combinatorial
Invariants of Doubly Periodic Tangles

K. v. Dichter Inequalities involving means in high-dimensional spaces

P. Petrenko, A. Andreev Two problems in the theory of metric preserving
functions

Y. Drozd Group action on noncommutative curves

© W O =

11

11

12

13

13

16

18

19

20

22

24

25

27
29



