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Schedule of the conference

October 26
Registration (Green hall of ATSU)
Opening of the conference (Green hall of ATSU)
Talks
Coffee break
Talks
Presentation of the book ,Foundations of Real Analysis”
Memorial evening dedicated to Prof. Gigla Oniani

Conference dinner

October 27
Talks
Coffee break
Talks
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Schedule of the presentations

October 26

Session 1 (Green hall of ATSU)

Chairman: Shakro Tetunashvili

14.30 - 14.50 Duglas Ugulava, On some summability methods of Fourier series of almost periodic
functions

14.50 - 15.10 Gyorgy Gat, Developments in the theory of Cesaro summability of trigonometric and
Walsh-Fourier series

15.10 — 15.30 Ushangi Goginava and Giorgi Oniani, On the almost everywhere convergence of
multiple Fourier series for square summable functions

Chairman: = Ushangi Goginava

15.50 - 16.10 Tengiz Kopaliani, On the singularity of Banach function spaces near the space of
essentially bounded functions and some applications

16.10 - 16.30 Shakro Tetunashvili and Tengiz Tetunashvili, A criterion of convergence in measure of
a sequence of functions and Lebesgue and F.Riesz theorems

16.30 — 16.50 Omar Dzagnidze, One-dimensional Fouirer series of a function of many variables

Session 2 (Room 4307)

Chairman: Zaza Sokhadze

14.30 - 1450 Temur Surguladze, Different definitions of the conformable fractional derivatives, its
properties and some applications thereof
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14.50 - 15.10 Kosta Svanadze, Effective solution of the boundary value problem of statics of the
theory of elastic mixture in a half-plane

15.10 - 15.30 Lela Zivzivadze and Erekle Japaridze, On the estimation of the boundary values of
functions quasi-conformally mapping close domains onto the unit circle

Chairman: Temur Surguladze

1550 - 16.10  Nika Gorgodze, Necessary conditions of optimality and existence theorem for one
class of neutral quasi-linear optimal problems

16.10 - 16.30 Dali Makharadze, On the norms of Fourier Integral’s Cesaro and Abel-Poisson
means in weighted grand Lebesgue space

16.30 - 16.50 Merab Shalamberidze, Zaza Sokhadze and Malvina Tatvidze, Construction of the
Orthopedic Boot Tree Print and Main Longitudinal vertical section by Means of the
Solution of Differential Equations

Session 3 (Room 1205)

Chairman: Tariel Kemoklidze

14.30 - 14.50 Vladimer Baladze, Some Homological and Shape Properties of Continuous Maps and
Their Applications

14.50 - 15.10 Tengiz Bokelavadze, On nilpotent power MR-Groups

15.10 — 1530  Giorgi Berdzulishvili, Giorgi Bregadze, Genadi Margvelashvili, Functions in non-
standard tasks

Chairman: Vladimer Baladze

15.50 - 16.10 Tariel Qemoklidze, Endomorphisms of a primary group and the full transitivity of a
cotorsion hull

16.10 - 16.30 Bakur Bakuradze and Giorgi Lominashvili, Some aspects of the Bernoulli scheme
teaching

12



16.30 — 16.50 Temuraz Giorgadze, Mamuli Buchukhishvili and Shalva Kirtadze, Some considerations
for teaching Graph Theory

October 27

Room 4307

Chairman: Erekle Japaridze

11.00 - 11.20  Giorgi Tetvadze, Convergence of the boundary values of a sequence of analytic
functions and characteristic property of the boundary values of analytic functions in

the unit disk
11.20-11.40 Kakha Chubinidze, On the differentiability of random measures

11.40 - 12.00 Irma Tsivtsivadze, On the parametric representation of functions from the Bergman

space in the unit circle

Chairman: Giorgi Tetvadze

12.20 - 12.40 Maka Lomtadze, Some computations on the basis of series

12.40 - 13.00 Ivane Gogadze, Vladimer Adeishvili, Van Aubel's theorem and its use to overcome
the problems of school math olympiads

13.00 - 13.20  Tamar Kvirikashvili, The minimal condition on W-normal W-subgroup
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Book of abstracts

On some summability methods of Fourier series
of almost periodic functions

Duglas Ugulava

Georgian Technical University, Niko Muskhelishvili Institute of Computational
mathematics, Georgia
email: duglasugu@yahoo.com
Let W be a set of almost periodic functions defined on a locally compact Abelian groups G
with values in a Banach space. There are considered some summability methods of Fourier series of
functions from W in two cases. In the first case, the sequence of characters entering in the Fourier

series has unique limit point at the infinity of the dual group. In the second case, the sequence of
characters has a unique limit point in a compact set of the dual group.

Developments in the theory of Cesaro summability of trigonometric and
Walsh-Fourier series

GYORGY GAT
Institute of Mathematics, University of Debrecen

Email: gat.gyorgy@science.unideb.hu

Let xbe an element of the unit interval I := [0; 1]. The n-th Walsh function is

0, (x)=(-1) = 1=k, x=Y 2,

i
k=0 k=0 2

The sequence of the Walsh functions forms an orthonormal system over the unit
interval. In his talk a résumé is given with respect to some very recent results in the theory
of summation of one dimensional trigonometric and Walsh-Fourier series. From Fejér means
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to Cesaro summability with variable parameters. Open problems and conjectures are

formulated.

On the almost everywhere convergence of multiple
Fourier series for square summable functions

Ushangi goginava! and Giorgi Oniani?

'Department of Mathematics, I. Javakhishvili Tbilisi State University, Tbilisi, Georgia
email: zazagoginava@gmail.com

2Department of Mathematics, Akaki Tsereteli State University, Kutaisi, Georgia
email: oniani@atsu.edu.ge

It is proved that if for each one-dimensional orthonormal system ®,,---,®, partial sums

(lacunary partial sums) of Fourier series of every square summable function converge almost

everywhere then the product system ®,,---, D, also possesses similar property for a quite general

type partial sums.

A criterion of convergence in measure of a sequence of functions and
Lebesgue and F. Reisz theorems

Shakro Tetunashvili'? and Tengiz Tetunashvili%?

'A. Razmadze Mathematical Institute of I. Javakhishvili Tbilisi State University;
2Georgian Technical University, Department of Mathematics;
3[lia Vekua Institute of Applied Mathematics of Ivane Javakhishvili Tbilisi State University,

Thilisi, Georgia
stetun@hotmail.com tengiztetunashvili@gmail.com

In the present talk a criterion of the convergence in measure of a sequence of functions is
formulated. An interrelation between this criterion and Lebesgue and F. Reisz well known theorems

related to the convergence in measure of a sequence of functions is considered.
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On the singularity of Banach function spaces
near L” and some applications

Tengiz Kopaliani

Department of Mathematics, 1. Javakhishvili Thilisi State University, Thilisi, Georgia
email: tengizkopaliani@gmail.com

We investigate some properties of Banach function spaces X, (L” < X < L), whose dual has
singularity property on some set. Some specific properties of unconditional bases in such spaces are
established and existence of divergent Fourier series on positive measure with general uniformly
bounded orthonormal system is proved.

One-dimensional Fourier series of a function of many variables

Omar Dzagnidze

A. Razmadze Mathematical Institute of I. Javakhishvili Tbilisi State University 6, Tamarashvili Str.,
Thilisi 0177, Georgia

Email: odzagni@rmi.ge

It is well known that to each summable in the n-dimensional cube [—7[, 72']n function f of

variables X, ---, X, there corresponds one N-multiple trigonometric Fourier series S [ f] with

n
constant coefficients.

With the function f we associate N one-dimensional Fourier series S[f]l, e S[f]n,

with respect to variables X, ---, X, respectively, with nonconstant coefficients and announce the

n°>

preliminary results. In particular, if a continuous function f is differentiable at some

point X =(X,**-,X,), then all one-dimensional Fourier series S[f] ,---, S[f ]n converge at X to

the value f (X)

1t

For illustration we consider the well known example of Ch. Fefferman’s function F (X, y)
whose double trigonometric Fourier series S [F] diverges everywhere in the sense of Prinsheim.

Namely, we establish the simultaneous convergence of the one-dimensional Fourier series S [F]1

and S [F ]2 at almost all points (X, y) € [—72', 7r]2 to the values F (X, y) .
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Different definitions of the conformable fractional derivatives,
its properties and some applications thereof

Teimuraz Surguladze

Akaki Tsereteli State Universiy, Department of Mathematics
email: temsurg@yahoo.com

Fractional calculus is a field of mathematical analysisb which studies integrals and derivatives
of any order, their properties and applications.
d°f
dx

immediately when the concept of derivative appeared. First Question about the concept of fractional
n

The idea of generalizing the concept of derivatives for noninteger p appeared

calculus belongs to Marquis de L'Hopital, who admitted the meaning of Leibniz Notation for

n :E in 1695.
2

Fractional derivatives were also mentioned in other contexts by Euler in 1730, Lagrange in
1772, Laplace in 1812, Lacroix in 1819, Fourier in 1822, Liouvilee in 1832, Riemann in 1847, Green in
859, Holmgren in 1865, Grunvald in 1867, Letnikov in 1868, Sonin in 1868, Laurent in 1884, Weyl
1917 etc.

Despite of this fractional calculus can be considered as a young science. The first Work of
fractional calculuspublished in the book by Oldham and Spanier in 1974.
The most popular definitions of fractional derivatives belongs to Riemann- Liouville, Caputo and
Grunwald-Letnikov.But there derivatives have many bad properties.

New definition, which called conformable derivative has discovered in 2014, which has many

good properties. This Topic is about the definitions of conformable fractional derivatives and there
applications.

Effective solution of the boundary value problem of statics
of the theory of elastic mixture in a half-plane

Kosta Svanadze
Departament of Mathematics, Akaki Tsereteli State Universiti, Kutaisi, Georgia

email: kostasvanadze@yahoo.com

We obtain effective solution of the boundary value problem for homogeneous equation of

statics of the linear theory of elastic mixture in a half-plane, when on the boundary are given the sum
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of the I and III components, the difference of II and IV components, the normal derivative of the sum

of IT and IV components of displacement vector and of rotor vector.

The problem can be reduced in same domain to the of Dirichlet and Neumann problems for

equations of the Laplase and Poisson.

On the estimation of the boundary values of functions quasiconformally
mapping close domains onto the unit circle

LelaZivzivadze*, Erekle Japaridze*

*Faculty of Exact and Natural Sciences, Akaki Tsereteli State University, Kutaisi, Georgia

email: Lelajaparidze21@gmail.com

We consider the quasiconformal mappings of close domains onto the unit circle. A
difference of the boundary values of quasiconformally mapping functions and their derivatives is
estimated with respect to the order of closeness of domains.

Necessary conditions of optimality and existence theorem for one class of neutral
quasi-linear optimal problem

Nika Gorgodze
Department of Mathematics, Akaki Tsereteli State University, Kutaisi, Georgia,

email: nika.gorgodze@atsu.edu.ge

One class of neutral quasi-linear optimal problem (the right-hand side of differential equation
is linear with respect to the prehistory of the phase velocity) with continuous initial condition (the
values of the initial function and the trajectory always coincide at the initial moment). Necessary
conditions of optimality and existence theorem of optimal control (constant delays and control
function in the nonlinear term of the right-hand side of equation) are proved. Necessary conditions of
optimality are obtained in the form of equality/inequality in the last moment and in the form of
integral maximum principle for delay and control functions.
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On the norms of Fourier Integral’s Cesaro and Abel-Poisson
means in weighted grand Lebesgue space

Dali Makharadze

Batumi Shota Rustaveli State University, Batumi, Georgia
Email: dali.makharadze@bsu.edu.ge

Let1 <p <o, 8> 0. Weighted grand Lebesgue space on (—, ©) is defined as

1

&
< +oop,

PR f 11 o = SWbocecp-r (£° [ IFCOP- w) (VI+T2])  dx)’

where @ > p (see, e.g., [1],p.800).
We assume that the weight w belongs to the Muckenhoupt class.

We present the uniform estimates in Lﬁ,)'e(—OO, o) of the norms Fourier integral’s summability
means.

Theorem 1. Let 1 <p < oo, 6 > 0. We suppose that weight w satisfies the Muckenhoupt
condition. Then there exists a positive constant c, such that

llor (x, Ol e < cllf Il pre -
w w

for arbitrary function f € Lﬁ,)'e and for arbitrary R> 0.

Theorem 2. Let 1 <p < oo, 6 > 0. If the weight wsatisfies the Muckenhoupt condition. Then there
exists a positive constant ¢, such that

UG Pl pro < cllfl oo
w w

with a constant ¢ independent on f and t.
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Construction of the Orthopedic Boot Tree Print and Main Longitudinal
erticalection by Means of the Solution of Differential Equations

Merab Shalamberidze*, Zaza Sokhadze**, Malvina Tatvidze™
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*Department of Mathematics, Akaki Tsereteli State University, Kutaisi, Georgia
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The methods for construction of the main longitudinal-vertical section, print and computer
design of orthopedic boot tree are considered in the paper. The research is based on
anthropometric, pedographic and tensometric data of the patients with club feet. To manufacture
orthopedic shoe, it is necessary to design boot tree taking into account pathological deviation of the
club foot. For normal functioning of the club foot an internal shape of the shoe is developed allowing
patient to feel comfortable. Geometrically, orthopedic boot tree has a complex shape and its
description by the methods of mathematical investigation is a long and arduous process. The integral
curves of the solutions of singular Dirichlet boundary value problem and the equations with
deviating argument are used to construct the main longitudinal-vertical section and the print of the
orthopedic boot tree. By means of a computer program we executed turning and connection of the
obtained curves, on the basis of which we constructed the main longitudinal-vertical section
and print of orthopedic boot tree. The main longitudinal-vertical section and the print of orthopedic
boot tree in 3D format are described in the paper.

The work is supported by Shota Rustaveli National Science Foundation of Georgia, Grant FR
Ne 217386.

Some Homological and Shape Properties of Continuous Maps
and Their Applications

Vladimer Baladze

Batumi Shota Rustaveli State University, Batumi, Georgia

vbaladze@gmail.com

The purpose of this report is to investigate continuous maps from the standpoint of geometric

topology and algebraic topology. The applications of obtained results include the new axiomatic
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approaches of Cech spectral (co) homology groups and Chogoshvili projective homology groups of
compact Hausdorff spaces without using the relative (co)homology groups.

The axiomatic characterizations of (co)homology theories of topological spaces go back to S.
Eilenberg and N. Steenrod. In 1945 they gave axiomatic approach to Cech spectral (co)homology
theory for pairs of compact Hausdorff spaces. In 1987 T. Watanabe used the achievements of shape
theory to axiomatize the Cech spectral (co)homology theories based on all normal coverings of
arbitrary topological spaces.

In 1960 J. Milnor and E.G.Skliarenko gave the characterizations of the Steenrod homology
theory of compact metrizable spaces. The first uniqueness theorem for exact homology theories on
the category of compact Hausdorff spaces proved by N. Berikashvili in 1983. In next H. Inasaridze
and L. Mdzinarishvili, H. Inasaridze, and L. Mzinarishvili constructed the different axiomatic
characterizations of Steenrod homology theory of compact spaces.

The axiomatic characterizations considered by above mentioned authors are formulated in
terms of the relative homology groups, the induced homomorphisms, and the boundary
homomorphisms.

In 1958 D. Puppe constructed a different axiomatic approach to homology theory for pointes
connected CW-complexes without using the relative groups. The theory of D. Puppe based on
notions of absolute homology groups, induced homomorphisms, and suspension isomorphisms.

In 1960 S.T.Hu impoved D. Puppe axiomatic theory by removing the base point in his theory
and gave an axiomatic approach homology theory for all CW-complexes. S.T.Hu also established an
axiomatic characterization of homology theory.

In the same period G. Boltianski and M.M. Postnikov gave another axiomatic definition of
cohomology groups without using the relative cohomology groups. M.M. postnikov proved that their
and Hu’s axiomatic approach induce the equivalent cohomology theories.

There is a natural question.

Problem 1. Can we characterize the Cech spectral (co)homology theory and Chogoshvili
projective homology theory defined on the given category of spaces by axioms without using the
relative (co)homology groups.

In this report using the method of approximation of spaces and maps, we investigate this
question and describe Cech spectral (co)homology and Chogoshvili projective homology theories in
terms of absolute (co)homology groups induces homomorphisms, suspension isomorphisms and exact

homology sequences of maps.
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On nilpotent power MR-Groups

Tengiz Bokelavadze

Akaki Tsereteli State University, Kutaisi, Georgia

Tengiz.bokelavadze@atsu.edu.ge

The notion of a power MR-group, where R is an arbitrary associative ring with unity, was
introduced by R. Lyndon. A. G. Myasnikov and V. N. Remeslennikov gave a more precise definition
of a R-group by introducing a complementary axiom. In particular, the new notion of a power MR-
group is the direct generalization of the notion of a R-module to the case of non-commutative groups.
In the present paper, central series and series of commutants in MR-groups are introduced. Three
variants of the definition of nilpotent power MR-groups of step n are discussed. It is proved that for n
= 1; 2 all these definitions are equivalent. The question of the coincidence of these notions for n > 2
remains open. Moreover, it is proved that the tensor completion of a 2-step nilpotent MR-group is 2-
step nilpotent.

Some considerations for teaching Graph Theory

Teimuraz Giorgadze,'Mamuli Butchukhishvili?, Shalva Kirtadze?

'Department of Teaching Methodology, AkakiTsereteliSstate University, Kutaisi, Georgia
email: t.giorgadze@atsu.edu.ge

2Department of Teaching Methodology, AkakiTsereteliSstate University, Kutaisi, Georgia

email: mbuchukhishvili@yahoo.com

3Department of Teaching Methodology, AkakiTsereteliSstate University, Kutaisi, Georgia
Email: shalva kirtadze@atsu.edu.ge

Contemporary teaching is characterized by the aspiration to turn students' thinking into a
manageable process, and the fundamental ways of thinking become a special subject of learning.In
recent years the popularity of Graph Theory has increased markedly. Graph Theory is a powerful tool
for researching and solving many problems. Graph Theory is one of the branches of modern applied
mathematics. There are a number of systems that are much easier to study using Graph Theory.

Graph Theory teaching has proved to be useful in mathematical economics, game theory,
mathematical logic, algebra theory, information theory, mathematical linguistics, biology,
psychology, etc.

22


mailto:Tengiz.bokelavadze@atsu.edu.ge
mailto:t.giorgadze@atsu.edu.ge
mailto:mbuchukhishvili@yahoo.com

Endomorphisms of a primary group and
the full transitivity of a cotorsion hull

Tariel Kemoklidze

Akaki Tsereteli State University, Kutaisi, Georgia
email: kemoklidze@gmail.com

Endomorphisms of the primary separable abelian group T where T lies between a basic
subgroup B and a torsion complete groupB are considered. These endomorphisms are contained a
finite endomorphisms and endomorphisms mapping the basic subgroup B onto the unbounded
subgroup of the group T. This endomorphisms are used to shown that there exists an element a €
T,a & B the endomorphic hull of which is isomorphic to the homomorphic hull of an element b €
B,begT generated by the endomorphisms of the group T. The obtained result can be applied
when studding the full transitivity of the cotorsion hull of the group T.

Some Aspects of the Bernoulli Scheme Teaching

Bakur Bakuradze®* and Giorgi Lominashvili**
Department of Teaching Methods, Akaki Tsereteli State University. Kutaisi, Georgia

Email: bakuradze41l@rambler.ru

The rapid development of science and technology in modern times has required the modernization
of the school mathematics course. This led to a broad involvement of elements of probability theory
and mathematical statistics in both the mathematics school curriculum and the circular and
facultative work.From this point of view, Bernoulli's formula is interesting and teaching it will be

particularly stimulating for students interested in mathematics.

In this work we will see the methodological features of Bernoulli's formula and its teaching. We
also have a task system that will make it more effective when discussing the issue. Methodological
recommendations are developed based on practical experience of teaching the subject.
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Functions in non-standard tasks

Giorgi Berdzulishvili !, Giorgi Bregadze 2, Genadi Margvelashvili 3
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2Andria Razmadze's Kutaisi Physics and Mathematics Public School N 41. Kutaisi, Georgia
Email: bregadze78@mail.ru

3 Parliament of Georgia, Tbilisi, Georgia
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The math course deals with the types of tasks related to functions when functions are recorded
analytically and based on which the features of the function are determined.

In this paper, we discuss the tasks when some features of a function are given and recorded and
based on them we must find analytical record of function. Such tasks fall under the category of non-
standard tasks and there is no general algorithm for solving them.

Practice has shown that students' interest in non-standard tasks containing functions is high,
because when solving these kinds of tasks, students feel like discoverers, scientists, who, with the
help of given features of the function, compile the analytic record of the function. The students'
interest in such tasks, the teacher should use effectively and correctly select the learning themes to
include such tasks in the learning process. Teaching non-standard task according to this way does not
require additional time, and the developmental effect of the learners is large.

The methodological approaches to solve these types of tasks are less elaborate and difficult to
find in compilation books because of the scarcity of such tasks. Methodically we discuss various types
of tasks, including the tasks we set out.

Discussed non-standard tasks develop the ability to perceive functional attitudes in students,
which is based on some of the features of the function to determine its analytical record and partially
fills the gaps in this field in mathematics textbooks.

The issues discussed can also be incorporated into the students' mathematics subject clubs, help
math teachers to develop similar tasks that can be successfully incorporated into the math lessons
when passing relevant topics.
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Convergence of boundary values of analytic functions’ sequence and
characteristic property of the boundary values
of analytic functions in the unit disk

Giorgi Tetvadze

Department of Mathematics,Akaki Tsereteli State University, Kutaisi, Georgia
emai: giorgi.tetvadze@yahoo.com

Generally, there is no link between the angular boundary values of the analytic functions’
sequences and the angular meanings of the sequences border functions. Even when the members of
sequence are polynomials. There are established necessary and sufficient conditions, which makes
link between the angular boundary values of the analytic functions’ sequences, and the angular
meanings of the sequences border functions. Using this result, there are established necessary and
sufficient conditions for measurable function, in order to be equal to border angular meanings of

analytic function almost everywhere on the positive measure set.

On the differentiability of random singular measures

Kakha Chubinidze
Department of Mathematics, Akaki Tsereteli State University, Kutaisi, Georgia

email: kaxachubi@gmail.com

It is proved, that if a translation and homothecy invariant convex differentiation basis
B(R™) has spherical halo function ¢ g, satisfying the condition:

D A 0s(0) = =,
k=1

where(4;, = 0,k € N) is a sequence such, that };;_; 4, < o, then for almost all 8 € [0,1]" x [0,1]™ X-
-+ the upper derivative with respect to B(R™) of the measure u g = Yp=; A0, is equal to infinity
almost everywhere.
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On the parametric representation of functions in the Bergman space in the
unit circle and the uniform convergence of sequences in the unit circle

Irma Tsivtsivadze

Department of Mathematics, Akaki Tsereteli State University, Kutaisi, Georgia

email: irmatsiv@gmail.com

Using the boundary properties of fractional integrals of functions of the Bergman space we study
in the space: 1) the parametric representations of functions (theorems of Riesz-Smirnov type); 2) the
properties of zero sets; 3) theorems of Khinchin-Ostrovski type on the uniform convergence of the

sequences .

Some computations on the basis of series

Maka Lomtadze

Akaki Tsereteli State University, Department of teaching methodology
Email: maka.lomtadze@mail.ru

We consider some methods of computations that are based on the usage of function
series.

Van Aubel's Theorem and its Use to Overcome the Problems
of School Math Olympiads

Ivane Gokadze* and Vladimer Adeishvili**

* Ltd, School Nel
**Akaki Tsereteli State University, Department of teaching methodology

In school math olympiads, we often encounter geometrical content tasks that require a great
deal of effort in finding and comparing the search sections and their matching, as well as a thorough
knowledge of less common geometric facts. Our goal at the conference is to present one of the most
important, compact and mathematically remarkable geometrical facts officially formulated for the
first time by the renowned mathematician Henri Van Aubel (1830-1906) and nowadays we know it
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as his theorem. Van Aubel's Theorem mainly focus on two different aspects, one for any triangle and
one for any rectangle. There are many tasks of geometrical content that can be very easily solved by
using above mentioned theorem.

The Minimal Condition on W-Normal W-Subgroup

Tamar Kvirikashvili
Georgian Technical University, Tbilisi, Georgia

Email: t.kviri@yahoo.com

We are concerned with finiteness conditions which refer only to the normal or subnormal W-
subgroups of a W-group. If a W-group G satisfies Min-n, then every W-subgroup with finite index in
W-group G satisfies Min-n.
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