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Predhovor

Vézeni tcastnici Konferencie kosickych matematikov a ostatni Citatelial

V rukach prave drzite zbornik abstraktov prispevkov z Konferencie ko-
Sickych matematikov a spolu s nim sa zoznamujete s 22. kapitolou histérie
tohto podujatia. Myslienka zorganizovat konferenciu tohto typu vznikla
na pode kosickej pobocky Jednoty slovenskych matematikov a fyzikov pri
Slovenskej akadémii vied koncom devétdesiatych rokov minulého storocia.
Cielom bolo poskytnit platformu pre stretnutia fudi, ktori sa profesionalne
venuju matematike, Zijucim na vychode Slovenska — pre ucitelov, vedcov,
aplikovanych matematikov. .. Slo o iniciativu zalozit pravidelné férum, na
ktorom mézu diskutovat s ostatnymi kolegami, zdielat svoje radosti a starosti
suvisiace s pracou; hladat riesenia pedagogickych, didaktickych a vedeckych
problémov.

Aj ked nevsedné udalosti poslednych rokov zanechali nejaké diery na linii
pravidelnosti usporiadavania Konferencii kosickych matematikov, mozno po-
vedat, ze si uz tradicnym podujatim organizovanym v Herlanoch v jarnych
diioch. Uz od zaciatku mali organizatori predstavu o zalozeni seriéznej kon-
ferencie, kde by bol kvalitny obsah garantovany najmé pozvanymi pred-
naskami. Preto boli na toto férum pozyvané osobnosti, ktoré si dobre
zname vo svojom vedeckom ¢i pedagogickom prostredi, ktorych mudrost
a skusenosti maji potencial obohatit Siroké publikum. Ich schopnosti mézu
povzbudit najméa mladych kolegov a doktorandov na zaciatku ich profe-
siondlnej kariéry. Prave preto by mala byt tato konferencia adresovand aj
im a poskytnut im nieco ako prvia branu k vedeckym prezentaciam, besedam,
diskusiam. Sme velmi radi, ze pocas viac ako 20-ro¢nej histérie konferencie
mnohi dnes uz velmi tspesni kolegovia mali svoje prvé verejné alebo vedecké
vystipenie prave na Konferencii kosickych matematikov.

Pozvanie predniest prednasku na 22. Konferencii kosickych matematikov
prijali: prof. RNDr. Katarina Cechldrova, DrSc. (Prirodovedeckd fakulta,
Univerzita P. J. Safarika v Kogiciach, Kosice, Slovenska republika), Mgr.
Zdenka Jeremiasovad (ZS Lesnicka 1, Presov, Slovenské republika), doc.
Mgr. Richard Kolldr, PhD. (Fakulta matematiky, fyziky a informatiky, Uni-
verzita Komenského v Bratislave, Bratislava, Slovenskéd republika), Mgr.
Tereza Kovafovd, Ph.D. (Fakulta elektrotechniky a informatiky, Vysokéa
gkola bénska — Technickd univerzita Ostrava, Ostrava — Poruba, Ceska
republika), RNDr. Rendta Ujhdziova, PhD. (IBM Slovensko, spol. s r.o.,
Kosice, Slovenské republika), prof. Ing. Roman Vodicka, PhD. (Stavebna
fakulta, Technickd univerzita v KoSiciach, Kosice, Slovenskd republika)
a RNDr. Petra Vondrakova, Ph.D. (Fakulta elektrotechniky a informatiky,
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Vysoka skola banska — Technickd univerzita Ostrava, Ostrava — Poruba,
Ceské republika).

Mili castnici konferencie, tesi nés, ze vas moézeme privitat na Konferen-
cii kosickych matematikov. Verime, ze sa tu budete citit prijemne a nacer-
pate tu mnozstvo motivacie do dalsej tvorivej prace.

Editori: Jan Busa
Erika Feckovd Skrabuldkova
Andrea Fenovdéikova
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Editorial

Dear participants of the Conference of Kosice Mathematicians and other
readers!

In your hands you are currently holding a booklet of abstracts of contri-
butions presented at a Conference of Kosice Mathematicians. Hereby you
are getting acquainted with the 22°¢ chapter of the history of this event.
The idea to organize a conference of this type originated at the Kosice’s
branch of the Union of Slovak Mathematicians and Physicists by Slovak
Academy of Science at the end of the nineties of the last century. The goal
was to provide a platform for meetings of people living in the eastern part
of Slovakia who are professionally engaged in mathematics — for teachers,
scientists, applied mathematicians... There was an initiative to establish
a regular forum where they can discuss with other colleagues, share their
work-related joys and worries; to look for solutions of pedagogical, didactic
and scientific problems.

Even though the unusual events of recent years have left some holes in
the timetable regularity of Conferences of Kosice Mathematicians, it can be
said that they are already a traditional event organized in Herlany in spring.
From the very beginning, the organizers had the idea of a serious confer-
ence establishment, where quality content would be guaranteed, especially
through invited lectures. Therefore, personalities who are well known in
their scientific or pedagogical environment, whose wisdom and experience
have the potential to enrich a wide audience, were invited to this forum.
Their skills can especially encourage young colleagues and PhD students
at the beginning of their professional careers. That is why this conference
should also be addressed to them and provide them with something like
the first gateway to scientific presentations, talks, and discussions. We are
very happy that during the more than 20-years history of the conference,
many of our now very successful colleagues had their first public scientific
presentation at the Conference of Kosice Mathematicians.

The invitation to give an invited lecture at the 22°¢ Conference of Kogice
Mathematicians accepted: prof. RNDr. Katarina Cechldrova, DrSc. (Fac-
ulty of Science, Pavol Jozef Safarik University, Kosice, Slovak Republic),
Mgr. Zdenka JeremiasSova (Primary School Lesnicka 1, Presov, Slovak Re-
public), doc. Mgr. Richard Kollar, PhD. (Faculty of Mathematics, Physics
and Informatics, Comenius University, Bratislava, Slovak Republic), Mgr.
Tereza Kovérovd, Ph.D. (Faculty of Electrical Engineering and Computer
Science, VSB — Technical University Ostrava, Ostrava — Poruba, Czech
Republic), RNDr. Rendta Ujhdziovd, PhD. (IBM Slovakia, Ltd., KoSice,
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Slovak Republic), prof. Ing. Roman Vodicka, PhD. (Faculty of Civil Engi-
neering, Technical University of Kosice, Kosice, Slovak Republic) and RNDr.
Petra Vondrakovéd, Ph.D. (Faculty of Electrical Engineering and Computer
Science, VSB — Technical University Ostrava, Ostrava — Poruba, Czech Re-
public).

Dear participants of the conference, we are pleased to be able to welcome
you at the Conference of Kosice Mathematicians. We believe that you will
feel comfortable here and that you will draw here a lot of motivation for
further creative work.

Editors: Jan Busa
Erika Feckova Skrabuldkova
Andrea Fenovcéikova
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Invited lectures

On three applications of linear programming

Katarina Cechlarova

Institute of Mathematics, Faculty of Science,
Pavol Jozef Safarik University, Jesenna 5, 041 54 Kosice, Slovakia

In this contribution we present the power of linear (in)equalities in solv-
ing nontraditional problems. Using the following examples we demonstrate
how a mathematical model of a real situations was created, its computa-
tional complexity analysed, an algorithmic solution proposed, and numerical
simulations with real and generated data performed:

e assignment of trainee teachers to schools,
e construction of fair schedules of Young Physicists Tournament,

¢ clection candidate nomination.

Keywords. Integer programming, computational complexity, numerical
simulation, applications.

References

[1] Cechldrova K., Fleiner T., Manlove D.F., McBride 1., Potpinkova E.:
Modelling practical placement of trainee teachers to schools, CEJOR 23
(2015), 547-562.

[2] Cechlarova K., Cseh A., Janké Z., Kires M., Mino L.: A quest for a fair
schedule: The International Young Physicists’ Tournament, J. Sched.
26 (2023), 3-18.

[3] Cechlarova K., Lesca J., Trellova D., Hancovd M., Han¢ J.: Hardness of
candidate nomination, Auton. Agents Multi Agent Syst. 37 (2023), 37.
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Specifics of education of pupils
from the Roma community in primary school

Zdenka Jeremiasova

Primary School, Lesnicka 1, 080 05 Presov, Slovakia

In this contribution the observations from the long-term practice of edu-
cation of pupils from the Roma community in primary school are presented.
Here we analyze these observations from several perspectives, namely, from
the point of view of mathematics teaching, from the point of view of the
classroom teacher, and from the point of view of interpersonal and inter-
community relations between the majority and this minority.

While speaking about the mathematics teaching point of view, it is
mainly about the usage of appropriated methods of education and work
itself, didactic aids, staying with students in class, their homeworks and
own preparation for the study process itself.

From the point of view of a class teacher, we analyze specific problems
related to the language barrier between teacher and parents, their ability to
understand expressed topics and the lack of understanding of their duties
as the legal representatives of the pupil.

The conclusion of the contribution is devoted to more or less disturbed
interpersonal relations and prejudices from one hand side or the other. It
also deals with tips on how to break down these prejudices, how to work not
only with students and their parents, but also with field workers working
with the community in their place of residence.
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Self-organization
as a multiscale absorbing Markov process

Richard Kollar', Katarina Bodova?

!Department of Applied Mathematics and Statistics,
Faculty of Mathematics, Physics and Informatics, Comenius University,
Mlynskéa dolina, 842 45 Bratislava, Slovakia

2Department of Mathematical Analysis and Numerical Mathematics,
Faculty of Mathematics, Physics, and Informatics, Comenius University,
Mlynska Dolina 842 48, Bratislava, Slovakia

We explore self-organization in a stochastic dynamical system using rig-
orous and numerical multiscale analysis. The system, at the microscale,
describes lane-switching of individuals moving in opposite directions on
a circular multi-lane track. At the mesoscale, some system variants are
modeled as absorbing Markov chains, while others are not. However, at the
macroscale, all variants reduce to an absorbing Markov chain model, en-
suring self-organization within a finite time. Our findings show a constant
upper limit for the mean time to self-organization regardless of the number
of individuals in the system in variants with mesoscopic Markovian prop-
erties. That aligns with a simplified Poisson process model following the
Mass action law. Conversely, non-Markovian variants on the mesoscale ex-
hibit longer self-organization times, although numerical simulations indicate
that some of them also achieve bounded self-organization times. We also
identify a non-Markovian variant that demonstrates crowd formation ten-
dencies, leading to prolonged time of self-organization. For another variant,
we confirm linear growth in self-organization time observed in the literature
for simple lane-switching models. Our study provides a framework for ap-
plying absorbing Markov chain theory in self-organization, particularly in
systems involving conflict resolution mechanisms.

Keywords. Self-organization, absorbing Markov chain, crowd formation,
traffic model, mass action law.

Acknowledgement. This work has been supported by the Scientific Grant
Agency of the Slovak Republic under grants no. 1/0521/20 and 1/0755/19,
and by the Slovak Research and Development Agency under contract no.
APVV-18-0308.
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Generative Al
and large language models (LLMs)

Renata Ujhaziova

IBM Slovakia, Ltd., Prievozska 2,
821 09 Bratislava — mestska cast Ruzinov, Slovakia

Generative Al and large language models have revolutionized natural
language processing, enabling machines to generate coherent and contextu-
ally relevant text. In this presentation, we delve into the intricacies of these
sophisticated models and explore their capabilities while showcasing their
real-world impact on artificial intelligence.

We will discuss how generative Al systems, particularly large language
models like GPT (Generative Pre-trained Transformer), operate by lever-
aging deep learning architectures and vast amounts of data to generate
human-like text. Furthermore, we will demonstrate the critical role of math-
ematics in evaluating these models, examining metrics such as BLEU scores,
ROUGE scores, etc., to quantify their performance and assess their quality.

This presentation aims to provide a comprehensive understanding of
generative Al and large language models, elucidating their potential and
guiding effective utilization in various domains. This is your chance to
embark on a captivating journey into the future of AI!
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Computational fracture mechanics:
Models with internal variables

Roman Vodicka

Department of Applied Mathematics and Descriptive Geometry,
Faculty of Civil Engineering, Technical University of Kosice,
Vysokoskolska 9, 042 00 Kosice, Slovakia

Materials of engineering structures, when exposed to external loads, may
significantly change its properties. Ultimately, the changes could lead to fail-
ure of the structures. The failure is frequently accompanied by nucleation
and propagation of cracks in the materials: either directly inside the mate-
rial or along the material component interfaces. Therefore, a computational
simulation of those cracks is an important part of mechanics of materials
and, due to its complexity, it is a challenging task.

Computational methods for fracture modelling follow two basic direc-
tions of how they treat the cracks. First, the crack is (naturally) considered
as a discontinuity of the structure geometry, or, second, the possible discon-
tinuity is diffused over structure components by defining changes in material
and producing so called regularised cracks. The material changes are deter-
mined by internal variables and usually they are referred to as damage.

In the presentation, a computational approach for analysis of regularised
cracks developed by the author is described, implemented and tested in
a scheme which utilises a phase-field fracture model [2] for solids simulta-
neously with an independent application of an adhesive contact model for
interface damage [I]. A variationally based approach for a computer sim-
ulation [3] is put into effect in an in-house MATLAB code which uses the
finite element method and algorithms of sequential quadratic programming.
Although, the tested solids represent academic examples of multi-domains
structural elements containing inhomogeneities, they simulate actual exper-
imental observations.

Keywords. Phase-field fracture, interface damage, finite element method,
sequential quadratic programming, staggered approach.

Acknowledgement. This work was supported by the following grants:
VEGA 1/0363/21 and VEGA 1/0307/23.
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How to revive teaching, create tailored tests,
or simply practice mathematics with Math4U

Petra Vondrakova, Tereza Kovarova

Department of Applied Mathematics,
Faculty of Electrical Engineering and Computer Science,
VSB — Technical University of Ostrava,
17. listopadu 2172/15, 708 00 Ostrava — Poruba, Czech Republic

Math4U (math4u.vsb.cz) is a multilingual portal offering students ap-
plications to practice all areas of secondary school mathematics. It provides
teachers with effective tools for creating tests in several output formats and
additional options to revive math lessons. Users of the Math4U portal have
access to an extensive database of questions covering the entire secondary
school math curriculum. All content is available in five languages: English,
Spanish, Slovak, Polish, and Czech. In our talk, we will introduce you to
the Math4U portal and demonstrate its functionalities, which can be used
advantageously by both teachers and students. The portal consists of five
main sections (apps): Student, Student Easy, Class, Teacher, and Test4U.

The Student and Student Easy apps are primarily designed for students
to practice mathematics. The Student app works with a database of 6,000
multiple-choice questions, while the Student Easy app utilizes a database
of 2,000 easy questions, solvable without the need for pen and paper.

The Teacher app (Math4Teacher) allows teachers to quickly create tests
in different languages and in three output formats: printable PDF, interac-
tive PDF suitable for use on an interactive whiteboard or in a computer lab,
and HTML. Teachers can select multiple-choice questions from a database of
6,000 questions and generate tests in these output formats from the selected
questions. Additionally, we mention the Test4U app, which complements
the Math4Teacher app and allows students to access teacher-created HTML
tests. This application also provides immediate feedback to teacher on stu-
dents’ test performance, offering evaluations of individual student answers
and statistics on answers to individual questions instantly. Teachers can
utilize this information to identify and effectively address problematic parts
of the curriculum.

The Class section of the portal contains 150 ready-made quizzes and
practice games. These interactive PDF quizzes are automatically evaluated
upon completion, and the aim is to find the correct question-answer pairs.


math4u.vsb.cz
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The portal is not only designed for students and teachers of secondary
schools but also for math practice in the first years of study at technical
universities. It can be used successfully to practice material covered in
pre-calculus courses involving trigonometry, algebraic, exponential, or loga-
rithmic functions. Math4U also includes more than 500 questions on Single
Variable Calculus.

Acknowledgement: The authors are supported by the Erasmus+ pro-
gramme of the European Union under grant agreement No. 2022-1-CZ01-
KA220-SCH-000086821.
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Conference contributions

Dynamic maximum entropy approximation
for understanding complex stochastic
dynamics

Katarina Bodova

Department of Mathematical Analysis and Numerical Mathematics,
Faculty of Mathematics, Physics, and Informatics, Comenius University,
Mlynska Dolina 842 48, Bratislava, Slovakia

Realistic models of biological processes typically involve interacting com-
ponents on multiple scales, driven by changing environment and inher-
ent stochasticity. Such models are often analytically and numerically in-
tractable. We will present a dynamic maximum entropy (DME) method,
which approximates the full dynamics by a low-dimensional system of ODEs
describing the system. The method circumvents the problem of closing an
infinite hierarchy of moment equations by choosing a suitable set of func-
tions, whose averages are followed in time. Using a quasi-stationarity as-
sumption, the problem reduces to low-dimensional dynamics, which shows
great accuracy even in non-stationary problems. While estimating accu-
racy of the method is still an open problem (we will indicate why), we will
present a couple of applications ranging in complexity where:

1. the approximation recovers the exact solution,
2. the approximation is accurate but not exact,

3. the approximation fails.
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From curvature to tortuosity

Miloslav Cisko

Institute of Mathematics, Faculty of Science,
Pavol Jozef Safarik University, Jesenna 5, 041 54 Kosice, Slovakia

Tortuosity is an under-researched concept, but it could have a relatively
wide practical application. It is a relatively new concept, as all works dealing
with this concept come from the end of the 20*" and the beginning of the
215 century [2, [3, 4, 5]. However, most of these works are devoted to
practical use, whether it is the tortuosity of curves representing rivers, or
the tortuosity of animal movement in the wild, or the tortuosity of human
blood vessels.

Therefore, this work was created as an effort to create a definition that
would better capture tortuosity. So that it can capture all the curves, so
that it is invariant to all important properties and so that the resulting
values correspond to the ideas. With possible ideas of the generalisation of
it.

In the first part, we will deal with the basic theory of curves, see [I, [6].
We will go through the derivative of the curve, the tangent to the curve,
the formula for calculating the length of the curve, reparameterization, and
natural reparameterization. Finally, we come to higher derivatives and the
key concepts of the first part, the curvature of a curve.

In the second part, we will look at the currently known approaches to the
concept of tortuosity. Then we will take a closer look at the curve integral,
necessary for our definition. Subsequently, we state our definition and prove
some basic properties such as invariance to shift, reparameterization, and
rotation of the curve.

Keywords. Curves, curvature, line integral, tortuosity.

Acknowledgement. The present work was supported by the Slovak Re-
search and Development Agency under Contract no. APVV-21-0468.
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What we learn about quadratic equations

Jozef Dobos

Institute of Mathematics, Faculty of Science,
Pavol Jozef Safarik University, Jesenna 5, 041 54 Kosice, Slovakia

Some interesting topics will be presented, what we could learn about

quadratic equations.

Acknowledgement. This work was supported by KEGA grant No. 004KU-
4/2022 Slovak Mathematics II — Life Patterns for Future Generations.
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Utilization of the graph theory tools in order
to increase the information content of data

Erika Feckova Skrabulakova, Dagmar Bednarova,
Gabriela Bogdanovska

Institute of Control and Informatization of Production Processes,
Faculty BERG, Technical University of Kosice,
Némcovej 3, 042 00 Kosice, Slovakia

Graph theory tools are widely used in technical disciplines and other
scientific fields. This is evidenced, for example, by a large number of pub-
lications in which knowledge from graph theory is applied to the study of
various phenomena from technical and technological practice. The applica-
tions of graph theory in research conducted at the Technical University of
Kosice have brought fruit, for example, in connection with the acquisition
and processing of land resources, multicriterial classification of spatial data,
in connection with research in the field of finance, banking and economics,
in the field of neural networks and data mining, in solving several problems
from the field of logistics, and even those connected with human health
and the like. In this contribution, we provide a review of applications of
graph theory used in the works of researchers from Technical University of
Kosice with the aim of strengthening the motivation for basic and applied
investigation in this area.

Acknowledgement. This research was funded by VEGA 1/0264/21 and
KEGA 006TUKE-4/2024.
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Technologies in mathematical education.
Round table — part 2

Erika Feckova Skrabuldkova!, Marcela Lascsikova?

nstitute of Control and Informatization of Production Processes,
Faculty BERG, Technical University of Kosice,
Némcovej 3, 042 00 Kosice, Slovakia

2Department of Applied Mathematics and Informatics,
Faculty of Mechanical Engineering, Technical University of Kosice,
Letnd 1/9, 042 00 Kosice, Slovakia

A method of roundtable discussion is based on an organized conversation
between moderator and speakers that bring a variety of perspectives to
a subject. The audience may simply observe or participate. The round
table method has been known at least since 12*" century. The method
is simple but highly effective. Everyone understands the value of two-way
communication. The structured environment helps to increase its efficiency.

In the second part of the round table, we will deal with specific problems
of teaching process of mathematics connected with distance learning, teach-
ing and communication, information technologies and alike. We will discuss
the utilization of suitable software and tools in education process and expe-
riences with teaching mathematics via software support. We will search for
motivation to study mathematics via suitable examples of its utilization in
connection with automatization, Al ... Last but not least we will discuss
the way of writing mathematical texts.

We believe that stimulating such discussion will bring not only the
overview on used strategies of teaching mathematics and the software used,
but also some new inspirations for participants.

Acknowledgement. We would like to acknowledge VEGA 1/0264/21,
VEGA 1/0532/22, KEGA 006TUKE-4/2024 and KEGA 012TUKE-4,/2022
for funding.
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Modular lattice — a short memory
of the centenary of the birth of Jan Jakubik

Emilia Haluskova

Mathematical Institute Slovak Academy of Science,
Gresdkova 6, KoSice, Slovakia

Professor Jan Jakubik (8. 10. 2023, Dudince — 24. 11. 2015, Kosice) is one
of the important world mathematicians. The main research field through-
out his whole career, has been the theory of ordered algebraic structures,
especially lattice ordered groups and related algebras. He published more
than 300 scientific papers. In addition, he belongs to people who were at the
birth of the Technical University and the P. J. Safarik University in Kogice
and trained multitudes of experts at these schools.

Besides other distinctions, professor Jan Jakubik was awarded by the
1st Class Ludovit Sttr Order by the State President of the Slovak Republic
in 2008, see [1].

The notion of lattice and its basic properties are a part of the foundations
of higher mathematical education today. We are convinced that the result
of [2] which follows should be widely known in homeland of Jén Jakubik.
For alternative proof see [3].

Let L be a lattice. A sublattice M of L is called cover-preserving, if x
covers y in M implies = covers y in L for all z,y € M.

A lattice L is said to be

e cell if there are u,v € L, u # v and chains C,C’ C L such that

(a) L#{u,v}, CUC" =L and CNC" = {u,v},
(b) ifz € C\{u,v} and y € C'\ {u,v}, then zxVy =wand z Ay = v.

o 4-cell if every cover-preserving sublattice M of L satisfies the condition
that if M is a cell, then M is isomorphic to the four-element Boolean
lattice.

e discrete if every bounded chain is finite.

Note that every finite lattice is discrete.
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Theorem 1 (Jakubik, 1975) Let L be a discrete lattice. Then the fol-
lowing conditions are equivalent:

1. L is modular,

2. L is 4-cell lattice and lattices S7, S5, see Fig. are not cover-
preserving sublattices of L.

Figure 1: Lattices S7 and S7.

Keywords. Jan Jakubik, modular lattice, cell, cover-preserving.

Acknowledgement. This work was supported by the Slovak Scientific
Grant Agency VEGA 2/0104/24.
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On a function monotonicity problem

Anton Hovana

Department of Applied Mathematics and Informatics,
Faculty of Mechanical Engineering, Technical University of Kosice,
Letnd 1/9, 042 00 Kosice, Slovakia

Monotonicity of a function is an important property that describes be-
haviour of the function depending on its argument. Investigating the mono-
tonicity of the function is often a part of mathematical analysis and is crucial
in many applications of mathematics, physics, economics, and other fields.
We will focus on functions which can be expressed as a ratio of two functions
f and g defined on some interval [a, b] such that r: = f/g has sense.

Keywords. Monotonicity, ratio, derivative.

Acknowledgement. This work was supported by the Slovak Research
and Development Agency under contract No. APVV-21-0120 and VEGA
1/0243/23.

Modern trends in linear prediction

Ales Jandera, Tomas Skovranek

Institute of Control and Informatization of Production Processes,
Faculty BERG, Technical University of Kosice,
Némcovej 3, 042 00 Kosice, Slovakia

The following contribution introduces two novel types of linear predic-
tion (LP) models that outperform the standard short-term and long-term
linear prediction models. The proposed approach involves a vector of sea-
sonal weights estimated based on basic statistical values. These weights act
on the previous samples used for the prediction, resulting in better perfor-
mance of the developed LP models in terms of the chosen metrics, such as
R-squared, root mean squared error (RMSE), mean squared error (MSE),
and prediction gain (PQG), indicating their superior accuracy and predictive
power. Furthermore, based on experiments, an interesting observation from
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an application perspective is that the proposed short-term linear prediction
model enhanced using seasonal weights achieved the same fitting perfor-
mance in terms of R-squared as the standard long-term linear prediction
model but with better performance in terms of RMSE, MSE, and PG, even
when using fewer prediction parameters. Thus, having fewer prediction pa-
rameters results in speeding up the prediction and further transmission of
the coded data, which can be of great importance in the field of digital
signal processing.

Keywords. Linear prediction, seasonal weights, signal processing.

Acknowledgement. This research was funded in part by the Slovak Re-
search and Development Agency under contract No. APVV-18-0526 and
contract No. APVV-22-0508, by the Slovak Grant Agency for Science un-
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On 2-connected graphs with small
circumference

Stanislav Jendrol

Institute of Mathematics, Faculty of Science,
Pavol Jozef Safarik University, Jesenna 5, 041 54 Kosice, Slovakia

The circumference cir(G) of a 2-connected graph G is the length of its
longest cycle. The problem of characterization of all 2-connected graphs
is, in general, very difficult. To see this, note that Hamiltonian graphs on
n > 1 vertices have circumference n.

We show that for some small k, a characterization of all 2-connected
graphs G with cir(G) = k is possible. We also formulate some open ques-
tions concerning these families of graphs.
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Education of communities.
Round table — part 1

Marcela Lascsakova!, Erika Feckova Skrabulikova?

IDepartment of Applied Mathematics and Informatics,
Faculty of Mechanical Engineering, Technical University of Kosice,
Letna 1/9, 042 00 Kosice, Slovakia

2Institute of Control and Informatization of Production Processes,
Faculty BERG, Technical University of Kosice,
Némcovej 3, 042 00 Kosice, Slovakia

The round table method has been known for centuries. It is a very simple
but highly effective method. Round tables use two-way communication
in a structured environment. Ideas are not taught, but facilitated. The
facilitator encourages people to share and allows them to learn and grow by
their personal example.

In the first part of the round table, we will deal with pressing prob-
lems of the teaching process in primary, secondary and higher schools. We
will discuss the specifics of the education of different communities. We will
focus on the problems of teaching mathematics in a foreign language and
teaching mathematics in Slovak language for foreigners. We will not for-
get questions regarding the sufficiency or lack of study materials, books,
supporting literature and other study aids.

We believe that stimulating the discussion on these topics will not only
bring interesting views of the participants, but also outline possible solution
strategies.

Acknowledgement. We would like to acknowledge VEGA 1/0264/21,
VEGA 1/0532/22, KEGA 006TUKE-4/2024 and KEGA 012TUKE-4,/2022
for funding.
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On anti-A-walks in plane graphs

Toméas§ Madaras, Stefan BereZny, Daniela Matisova,
Juraj Valiska

Institute of Mathematics, Faculty of Science,
Pavol Jozef Safarik University, Jesennd 5, 041 54 Kosice, Slovakia

Given a graph G and its rotation system R = (J, ey (g) R(v), where R(v) is
a cyclic clockwise ordering of edges incident with v, a walk (vg,e1,v1,...,
ek, V) in G is an anti-A-walk if, for every ¢ € {1,...,k — 1}, the edges
ei,e;+1 are not successive in R(v;). A particular example of such a walk is
earlier known cut-through trail in a 4-regular plane graph (where the edges
ei,e;+1 are opposite in R(v;)), see [1], [3].

Focusing on study of properties of anti-A-walks in plane graphs, we
address the question of their existence between each pair of vertices. While
this is not always possible in 4-regular plane graphs (resp. plane graphs of
minimum degree at least 4) in the sense of existence of cut-through paths
(see [4]), the problem is open (even with anti-A-walks) for plane graphs of
minimum degree 5 (resp. 5-regular ones, [2]). We developed a set of tools
(in Maple computer algebra system [5]) for testing path anti-A-connectivity
of 5-regular plane graphs; in addition, for finding the shortest anti-A-paths
(resp. trails) between two vertices in a graph with given rotation system, we
used integer linear programming approach. We also present large families of
polyhedral graphs of minimum degree 5 (with exponentially many members
for fixed number of vertices) in which every pair of vertices is connected by
an anti-A-path.

Keywords. Anti-A-walk, cut-through path, plane graph.
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On irregular labelings of graphs

Ali Ovais

Department of Mathematics, Faculty of Applied Mathematics,
University of Engineering and Technology, GT Road, 54000 Lahore,
Pakistan

Various types of graph labelings have been intensely studied over the
last few decades. One of the most challenging tasks in the theory of labeled
graphs is to prove that it is possible to label the edges of any graph other
than K5 with consecutive integers from 1 to k so that the sum of integers
at each vertex is different. Such a labeling is called irregular. The minimal
k for which such labeling exists is known as the strength of the graph.

In this talk, we will focus on two types of irregular labelings. We will
discuss the face irregularity strength of type («, 8,7) for plane graphs. We
will present some lower and upper bounds for this graph invariant and
determine the precise values of this parameter for certain families of plane
graphs.

Additionally, we will explore the reflexive edge strength for the Cartesian
product of two cycles and for the Cartesian product of two paths.

Keywords. Irregular labeling, face irregularity strength of type («, 3,7),
reflexive edge strength.
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Microlearning in engineering education

Jana Pécsova, Andrea Mojzisova

Institute of Control and Informatization of Production Processes,
Faculty BERG, Technical University of Kosice,
Némcovej 3, 042 00 Kosice, Slovakia

Microlearning is one of the new approaches to modern education. This
contribution presents the main pillars of microlearning, its historical per-
spective, and its benefits for the educational process in the 215 century.

Implementing microlearning in the mathematics course requires redesign-
ing the course and creating specific electronic materials for the learning and
teaching process. This contribution brings our experiences with its imple-
mentation to the Mathematics 1 course at the Faculty of Mining, Ecology,
Process Control and Geotechnologies of the Technical University of Kosice.

Keywords. Microlearning, education process, engineering education.
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Proposal of principles of a classification
method for classifying rocks based on
attributes of the vibration signal generated
during rock drilling

Beata Stehlikova, Gabriela Bogdanovska

Institute of Control and Informatization of Production Processes,
Faculty BERG, Technical University of Kosice,
Némcovej 3, 042 00 Kosice, Slovakia

The research aimed to develop a method for classifying rocks based on
vibration signals. The paper presents procedures and results of individual
steps of the design. The proposed method currently works for four types
of rocks: granite, concrete, limestone, and andesite. Descriptive statistics
indicators, ANOVA, Cluster dendrogram based on Euclidean distance, and
decision tree tools from machine learning were used to create the method.
The paper presents the results of attribute selection and length of vibration
signal for rock classification purposes and verification of their suitability for
rock classification, the proposal of attribute combinations to ensure that the
Euclidean distance between objects of different rocks is statistically more
significant than the distance between objects of the same rock, a classifica-
tion rule, which was created for the train set and verified on test set data.
The method’s efficiency was 100 % on the test data.

Keywords. Classifying rocks, vibration signals, decision tree.
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On a specific vertex coloring of graphs

Zuzana Sarosiova

Institute of Control and Informatization of Production Processes,
Faculty BERG, Technical University of Kosice,
Némcovej 3, 042 00 Kosice, Slovakia

Graph coloring is an assignment of labels to elements of a graph subject
to certain constraints. These labels are traditionally called colors. Color-
ing the vertices of a graph such that no two adjacent vertices are of the
same color is called proper vertex coloring. Proper vertex coloring is called
proper open interval vertex coloring if colors used on the neighbors of an
arbitrary vertex form an integer interval. Proper vertex coloring is called
proper closed interval vertex coloring if the set of colors used on the closed
neighborhood of every vertex forms an integer interval.

In this contribution we present the recent results on both proper closed
interval vertex coloring and proper open interval vertex coloring. Regarding
proper closed interval vertex coloring, we show that there are k-chromatic
graphs, k > 4, that do not admit a proper closed interval vertex coloring.
Moreover, we provide multiple constructions of proper closed interval vertex
non-colorable graphs.

Acknowledgement. This research was funded by the Slovak Grant Agency
for Science under grant VEGA 1/0674/23.
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Important personalities of Slovak
mathematics

Stefan Tkacik!, Tom4s Lengyelfalusy?

!'Department of Informatics, Faculty of Education,
Catholic University in Ruzomberok,
Hrabovska cesta 1, 034 01 Ruzomberok, Slovakia

2Department of School Didactics, DTI University,
Ul. Slddkovicova 533/20, 018 41 Dubnica nad Vahom, Slovakia

There are several mathematical centres in Slovakia that are important
impulses for the development of mathematics on an international scale.
These centres concentrate many world-class mathematicians who can be
an inspiration for the younger generation. Within the pilot project Person-
alities of Slovak mathematics — life models for future generations, we have
processed the Mikuld$s mathematical school and 6 prominent personalities
(doc. Fri¢, prof. Hejny, prof. Bukovsky, prof. Dvureéenskij, prof. Jendrol,
prof. Sedivy). At present, we are continuing the above project and working
on the second important centre of Slovak mathematics — the Kosice Mathe-
matical School. In the first part we have already presented the history of the
Kosice Mathematical School of Set Theory and Topology — Seminar of prof.
Lev Bukovsky, [I]. Now we are preparing the second part of it — the Kosice
School of Discrete Mathematics, which is being created in cooperation with
prof. Jendrol and prof. Madaras. The last part will be a presentation of
the history of the Conference of Kosice Mathematicians in Herlany, which
we are working on in collaboration with Erika Feckova Skrabulikové and
Jan Busa.

The aim of the talk is to present the results of the second project so
far, which captures important Slovak mathematicians (prof. Cizmér, prof.
Cechlarova, doc. Velichové, [2, [3]) as well as maps of the second important
mathematical workplace in Slovakia — the Kosice Mathematical School.

Keywords. History of Kosice mathematics school, personalities of Slovak
mathematics, education.
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Programme

of the 22" Conference of Kosice Mathematicians

1200 .

1230 1330
1490 — 1495
1495 — 14%
1430 — 1450
1455 — 1515
1520 _ 1540
154 — 16
1610 _ 1705
1710 — 18%
1800 .

Stvrtok — Thursday 25. 4. 2024
Registacia ticastnikov — Participants Registration
Obed — Lunch

Slavnostné otvorenie konferencie — Conference open-
ing

Madaras (ﬁMAT PF UPJS): On anti-A-walks in plane graphs
Jendrol (UMAT PF UPJS): On 2-connected graphs with small
circumference

Stehlikova (URIVP FBERG TUKE): Proposal of principles of
a classification method for classifying rocks based on attributes
of the vibration signal generated during rock drilling

Cisko (UMAT PF UPJS): From curvature to tortuosity

Obcerstvenie — Coffee-break

Jeremiasova (ZS Lesnicka Presov): Specifics of education of
pupils from the Roma community in primary school

Lascsdkova (KAMal SjF TUKE): Education of communities.
Round table — part 1

Vecera a konferenc¢ny kviz — Dinner & Conference Quiz
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715 o 815

820 o 915

920 o 1015
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1210 — 1230
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13%0 — 135
13%% — 1415
1420 1440
1440 — 1510
1510 — 16%°
1640 — 179
1710 — 18%
18%0 —

Piatok — Friday 26. 4. 2024
Registacia acastnikov — Participants Registration
Ranajky — Breakfast

Kollar (KAMS FMFI UK Bratislava): Self-organization as
a multiscale absorbing Markov process

Cechlarova (UMAT PF UPJS): On three applications of linear
programming

Obcerstvenie — Coffee-break

Ujhéziova (IBM Slovensko): Generative AI and large language
models (LLMs)

Jandera (URIVP FBERG TUKE): Modern trends in linear
prediction

Bodova (KMANM FMFI UK Bratislava): Dynamic maximum
entropy approximation for understanding complex stochastic
dynamics

Obed — Lunch

Hovana (KAMal SjF TUKE): On a function monotonicity prob-
lem

Sérosiovd (URIVP FBERG TUKE): On a specific vertex col-
oring of graphs

Ovais (UET Lahore Pakistan): On irregular labelings of graphs

Obcerstvenie — Coffee-break

Vondrakové, Kovaiova (KAM FEI VSB — TU Ostrava): How to
revive teaching, create tailored tests, or simply practice math-
ematics with Math4 U

Pécsové, (URIVP FBERG TUKE): Microlearning in engineer-
ing education

Feckové Skrabuldkova (URIVP FBERG TUKE): Technologies
in mathematical education. Round table — part 2

Vecera a spolocensky vecer — Dinner & Party
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715 — 815 Ranajky — Breakfast
820 — 915 Vodicka (OAMDG SvF TUKE): Computational fracture me-
chanics: Models with internal variables
920 — 9% Dobos (UMAT PF UPJS): What we learn about quadratic equa-
tions
940 — 10! Obéerstvenie — Coffee-break
1010 — 1030 Feckové Skrabulikova (URIVP FBERG TUKE): Utilization
of the graph theory tools in order to increase the information
content of data
10%° — 10°° Haluskova (MU SAV): Modular lattice — a short memory of the
centenary of the birth of Jan Jakubik
1190 — 1120 Tka¢ik (KI PF KU Ruzomberok): Important personalities of
Slovak mathematics
1129 — 112> Zaver konferencie — Conference closing
112° — Obed — Lunch
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