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PREFACE

International Conference on Mathematics and Mathematics Education (ICMME-
2024) was held on 3-5 October 2024 in Nevsehir, Tiirkiye, both face to face and online via the
zoom platform.

MATDER-Association of Mathematicians is an association founded in 1995 by
mathematicians in Turkey. Up to now 14 national and 5 international mathematics symposium
were organized by MATDER.

The last three conferences were held in Denizli (ICMME-2022), Ankara (ICMME-
2021) and Konya (ICMME-2019). Each of these events has been one of the primary national
symposiums. The presentations at these meetings cover nearly all areas of mathematics,
mathematics education, and engineering mathematics, attracting participation from
mathematicians in academia, the Ministry of Education, and engineers alike. This year,
ICMME-2024 took place at Nevsehir Hac1 Bektas Veli University in Nevsehir, Tiirkiye, from
October 3 to 5, 2024, as an international conference.

The main goal of this conference is to contribute to the advancement of mathematical
sciences, mathematical education, and their applications, while bringing together members of
the mathematics community, interdisciplinary researchers, educators, mathematicians, and
statisticians from around the globe. The conference featured new results and future challenges
through a series of invited and short talks, poster presentations, workshops, and exhibitions.
All presented paper abstracts will be published in the conference proceedings. Additionally,
selected and peer-reviewed articles will be published in the following journals:

e Advanced Studies: Euro Thilisi Mathematical Journal
e International Journal of Maps in Mathematics

e Turkish Journal of Mathematics and Computer Science
e Selguk University Journal of Engineering Sciences

e Gazi Egitim Bilimleri Dergisi

This conference is organised by MATDER-Association of Mathematicians, Nevsehir
Haci1 Bektas Veli University and Kapadokya University.

On Behalf of The Organizing Committee
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How Will Artificial Intelligence Affect the Future?

Cetin ELMAS?

Gazi University, Faculty of Technology, Electrical and Electronics Engineering, Ankara, Turkey
President of the Industrial Artificial Intelligence Association
celmas@gazi.edu.tr

ABSTRACT

Artificial intelligence (Al) technologies are considered one of the most important and
transformative innovations of the 21st century, and these technologies are expected
to create profound impacts in social, economic and technological fields in the future.
Especially in the business world, various sectors are increasingly turning to artificial
intelligence solutions to ensure automation and increased productivity. This trend
allows business processes to be accelerated and operations that require less human
intervention to become widespread, thus increasing the efficiency of business
processes and reducing costs. Artificial intelligence applications in critical sectors
such as health, finance, transportation and production offer new opportunities in
terms of rapid diagnosis of problems, more effective use of resources and provision
of the highest quality service at the lowest cost. Such applications provide significant
contributions in a wide range of areas, from early diagnosis of diseases to predicting
financial risks, from optimizing traffic flow in transportation to minimizing error rates in
production processes. The effectiveness of scientific research, data analysis and
mathematical modeling increases significantly with the speed and accuracy provided
by artificial intelligence algorithms. In particular, algorithmic solutions of complex
mathematical problems or analysis of large data sets obtained from observations can
be carried out faster and more error-free through methods optimized by artificial
intelligence. These developments allow new scientific discoveries and more rapid
development of mathematical theories, while also increasing the automation of
scientific processes. Thus, people can focus more on their creative thoughts, develop

innovative solutions and take their existing knowledge further.
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Norm estimates of general matrices between Lebesgue spaces
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ABSTRACT

For a large class of operators acting between weighted [*spaces, exact
formulas are given for their norms and the norms of their restrictions to the
cones of nonnegative sequences; nonnegative, nonincreasing sequences; and
nonnegative, nondecreasing sequences. The weights involved are arbitrary
nonnegative sequences and may differ in the domain and codomain spaces.
The results are applied to the Cesaro and Copson operators, giving their norms
and their distances to the identity operator on the whole space and on the
cones. Simplifications of these formulas are derived in the case of these
operators acting on power-weighted [*spaces. As an application, best
constants are given for inequalities relating the weighted [*norms of the Cesaro
and Copson operators both for general weights and for power weights.

Key Words: Operator norm, Cesaro operator, Copson operator, Best constant
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Higher Order Elliptic Equations in Weighted Sobolev-Banach
Spaces
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ABSTRACT

We consider 2m-th order linear, uniformly elliptic equations with non-smooth
coefficients in Banach-Sobolev spaces generated by weighted general Banach
Function Spaces on a bounded domain.

Supposing boundedness of the Hardy-Littlewood Maximal and Calderon-Zygmund
singular operators in weighted BFS we obtain local solvability in Sobolev-Banach
weighted spaces and establish interior Schauder type a priori estimates for the
corresponding elliptic operator.

Key Words: Elliptic equations, Sobolev-Banach function spaces, Schauder-type

estimates.
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ABSTRACT

The primary aim of this paper is to explore various aspects, such as the existence,
uniqueness, and k-Mittag-Leffler-Ulam-Hyers stability, pertaining to a specific class of
terminal value problems within Banach spaces. These problems encompass implicit
nonlinear fractional differential equations and tempered (k,p)-Hilfer fractional
derivatives. Our approach involves leveraging several mathematical tools, notably
the Banach fixed point theorem, Monch’s ~ fixed point theorem in conjunction with the
measure of noncompactness technique, and a generalized form of the well-
established Gronwall inequality. Furthermore, we present illustrative examples to
underscore the practical implications of our key findings.

Key Words: Tempered fractional operators, existence, uniqueness, generalized
Gronwall inequality, measure of noncompactness, Mittag-Leffler function, Ulam-

Hyers stability, terminal condition.
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ABSTRACT

The term "manifold® comes from German Mannigfaltigkeit, by Bernhard

Riemann. Riemannian geometry is thebranch of differential geometry that studies
Riemannian manifolds, defined as smooth manifolds with a Riemannian metric. This
gives, in particular, local notions of angle, length of curves, surface area and
volume. From those, some other global quantities can be derived by integrating
local contributions. Riemannian geometry originated with the vision of Bernhard
Riemann (who made profound contributions to analysis, number theory and
differential geometry.1826-1866) expressed in his lecture "On the Hypotheses which
lie at the bases of Geometry". It is a very broad and abstract generalization of the
differential geometry of surfaces in R3.
The concept of manifold is a concept that allows us to deal with different geometries
outside of Euclidean space, that is, planar (linear) spaces. The main motivation for
the concept of manifold is Gaussian curvature. Gaussian curvature is the measure
of deviation of a surface from its tangent plane at that point.

Keywords: Differentiable Manifolds, Complex Manifolds, Contact Manifolds.
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ABSTRACT

Solipsism is the version of the theses put forward by the school known as "sophists”
in the history of philosophy. In general, they defended a thesis expressed as "we
can't know anything, we can't convey it even if we know, we can't tell if we
communicate it". This thesis later evolved into a conclusion that does not accept any
existence other than "one-selfishness”, that is, "I". This has made it the unwanted
and ignored child of philosophy. However, the principles on which it puts forward and
rely on remain valid even today.

In order to interpret mathematics from a solipsist point of view, it is first necessary to
overcome the thesis of solipsism, which predicts "nothingness” in a sense. In the next
step, it will be necessary to associate it with mathematics, that is, to interpret
mathematics from a solipsist point of view.

Mathematics is also an information system after all, and this information system
seems to have not entered the radar of the solipist view so far. On the other hand,
mathematics is the most reliable information system in terms of the language it uses.
However, the reliability and certainty it has does not protect it from the solipsist
theses. In this case, what will be done will be to overhaul and reinterpret
mathematics in terms of solipsist theses. In this process, geometry, which means a
space representation, can help us. The space design to be mentioned here coincides
with the concept of space used in geometry in a sense, as well as important
differences between them. From a solipsist point of view, space representation (Ural
spaces) will give us the opportunity to talk about a solipsist mathematics. For this, it
will be necessary to redefine some basic concepts of mathematics.

Key Words: Solipsism, space representations, Ural spaces.
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ABSTRACT

A paradigm shift has been made in the primary school mathematics curriculum
prepared within the scope of the Turkiye Century Education Model. These
changes took place in the context of programs and interdisciplinary relations, as
in the courses of other disciplines. Based on inter-program relationships, social
emotional learning skills, values and literacy skills are included in the primary
school mathematics curriculum, as in other courses. Social emotional learning
skills are included in the primary school mathematics curriculum under 3
headings. These are Self Skills, Social Life Skills and Joint/Combined skills.
Another heading of inter-program components is values. In the primary school
mathematics course curriculum, which was prepared by taking into account the
Virtue Value Action framework, 13 of the 20 values in the common text were
integrated into the program by taking into account the context of the
mathematics course. The values in the program are included in learning and
teaching practices.

Another title of the cross-program components is literacy skills. Literacy skills
are included in the program under the title of system literacy. Under the basic
title of system literacy, the most emphasized literacy skill in the Primary School
Mathematics Curriculum is the "Digital Literacy" skill. Digital Literacy skills are
followed by "Information Literacy”, "Visual Literacy”, "Data Literacy" and
"Financial Literacy" skills, respectively. The fact that digital literacy skills are
included in more programs than other skills reveals that the integration of
technological developments into educational environments and the more
frequent use of digital platforms are taken into account in the new primary
school mathematics curriculum.

All 5 field skills included in the common text are included in the primary school
mathematics curriculum prepared within the scope of the Turkey Century

Education Model. The most used skill among the field skills is the "Working with

9
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Mathematical Tools and Technology" skill. This skill is followed by
"Mathematical Representation”, "Mathematical Problem Solving", "Working with
Data and Data-Based Decision Making" and "Mathematical Reasoning" skills

according to the frequency of its inclusion in the program.

10
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Alev Alath and Mathematics

ilhan OZTURK
Kapadokya University, Vocational School of Applied Sciences Aviation Electrical and Electronics,
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ABSTRACT

Alev Alatli the founder of Cappadocia University, is considered one of the most
important writers, philosophers and intellectuals in Turkiye. This presentation will
focus on her thoughts and perspectives on the education system, mathematics
education, logic and mathematics. Additionally, her views on the relationship
between the Turkish language, logic and mathematics will be discussed.
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ABSTRACT

In recent years, the Fibonacci and Lucas numbers have drawn the attention of
numerous mathematicians studying linear algebra, calculus, applied mathematics,
and other areas of mathematics. The recursive relationships of the Fibonacci and
Lucas number sequences are represented in a manner comparable to other
relationships, and new number sequences, including the Pell and Pell-Lucas number
sequences, are derived. The Pell numbers P, and the Pell-Lucas numbers Q. are
determined by

Poy1=2P,+ Py
forn > 1, where Po =0and P, =1, and

Qui1 = 2Q0n + Qn
forn > 1, where Qo = 2 and Q1 = 2, respectively.
In this study, we provide the Pell-Lucas matrix A, and the symmetric Pell-Lucas
matrix B,. To thoroughly investigate the linear algebraic characteristics of these
matrices, we analysed their mathematical properties and relationships. We give the
Cholesky factorization of the symmetric Pell-Lucas matrices and create
decompositions for the Pell-Lucas matrix and its inverse matrix. To do this, we first
determine the inverse of the Pell-Lucas matrix Az1, and show the factorization of it.
After that, we obtain components b; from the Pell-Lucas matrix B, and create the
Cholesky factorization of it.
Moreover, by using majorization notation, we obtain several useful identities and
constraints for the eigenvalues of these symmetric Pell-Lucas matrices. We get the
lower and upper boundaries for those eigenvalues.

Key Words: Pell-Lucas matrix, Cholesky factorization, Majorization.
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DUAL NIL-CLEAN, UN AND UNIT-REGULAR ELEMENTS IN CERTAIN
SUBRINGS OF M3(Z)
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ABSTRACT
Let Be a ring with identity. An element a € R js called clean (respectively, unit-

regular) if gis the sum (respectively, product) of an idempotent and a unit; @ € R js
called nil-clean if @ is the sum of an idempotent and a nilpotent. A ring R is clean

(respectively, unit-regular, nil-clean) if every element of® is clean (respectively, unit-
regular, nil-clean). Its known that unit-regular rings and nil-clean rings are all clean.

But there are questions of whether a nil-clean element is also clean and whether

Jacobson’s lemma holds for nil-clean elements. Let Z be the ring of integers and

Z 7
s € Z_ |n the paper under review, using the matrix (szz Z), prove the three results

let @,b €R_Then 1 — ab is nil-clean does not imply that 1 — ba is nil-clean, nil clean
elements need not be clean, there are many unit-regular elements which are not

clean.
Key Words: Nilpotent elements, idempotent elements, (nil-)clean elements,

unipotent elements
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Gaussian-Hybrid Numbers Obtained from Padovan and Jacobsthal-
Padovan Numbers

Merve TASTAN TEKIN?
Tokat Gaziosmanpaga University, Dept. of Mathematic, 60400, Tokat, Turkey
E-mail: merve.tastan@gop.edu.tr

ABSTRACT
In the present paper, we first study the Gaussian Padovan hybrid numbers and

Gaussian Jacobsthal-Padovan hybrid numbers. We give some new results for the
Gaussian Padovan hybrid numbers and Gaussian Jacobsthal-Padovan hybrid
numbers, including relations with the Padovan and Jacobsthal-Padovan numbers,
and also give some new results for the Gaussian Padovan hybrid numbers and
Gaussian Jacobsthal- Padovan hybrid numbers. Moreover, we obtain the recurrence
relations, Binet-like formulas, Cassini-like identities for the Gaussian Padovan hybrid
numbers and Gaussian Jacobsthal-Padovan hybrid numbers, respectively.
Mathematics Subject Classification: 11B39, 11B83, 11C08

Key Words : Padovan sequence, Jacobsthal-Padovan sequence, Gauss Padovan

sequence, Gauss Jacobsthal-Padovan sequence.
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Laplacian Spectrum of Some Special Graphs

Cahit Dede
Selguk University, Faculty of Science, Department of Mathematics, Konya, Turkiye
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ABSTRACT
In this work, we study Laplacian spectrum of specific graph families constructed by

applying join (V) and direct product (x) operators on the complete graph (K,), the
complete bipartite graph (K,,»), the hypercube graph (Q,) and the cycle graph (C,)
for some integer n. In particular, we explicity compute the complete Laplacian
spectrum of the following graphs and determine for which ng,n4,n,,c4,c, € Z* they
can be calculated:

() G =Ky X (1K, V C2Ko),

(i) G = Koo X (C1Kniin: V C2Knzina),

(iii) G = Qno X (€1Qn: V €2Qn),

(iv) G =Cpo X (c1Cp, V C2Ch).
We note that K, K,,,n, Qn, C,, are among the few graphs whose Laplacian spectrum
are known, see the monograph [1] for details. We have extended known Laplacian
spectrum of families of graphs by using graph operations on these graphs by using
results in [2,3]. It would be nice to have further graphs of families with known
Laplacian spectrum, for instance by applying graph operators on different graph
families.

Key Words: Laplacian spectrum, join operator, direct product.

REFERENCES

[1] D. M Cvetkovic, P. Rowlinson, and S. Simic. An introduction to the theory of graph spectra,
volume 75. Cambridge University Press Cambridge, 2010.

[2] S.Barik, R. B. Bapat, and S. Pati. On the Laplacian spectra of product graphs. Applicable
Analysis and Discrete Mathematics, 9(1):39-58, 2015.

[3] R. Merris. Laplacian matrices of graphs: a survey. Linear Algebra and its Applications,
197:143-176, 1994.

18


mailto:cahitdede@gmail.com

International Conference on Mathematics and Mathematics Education (ICMME-2024), Nevsehir
Haci Bektas Veli University, Cappadocia University, Nevsehir, Tiirkiye, October 3-5 2024
“Mathematics in Cappadocia in memory of Alev ALATLI”

On Horadam Finite Operator Bicomplex Numbers

Hayrullah Ozimamoglu * and Ece Tiirkoglu 2
1 Department of Mathematics, Faculty of Arts and Sciences, Nevsehir Haci Bektas Veli University,
50300, Nevsehir, Turkiye
h.ozimamoglu@nevsehir.edu.tr
2 Department of Mathematics, Faculty of Arts and Sciences, Nevsehir Hacl Bektas Veli University,
50300, Nevsehir, Turkiye
ecetrkglu028@gmail.com

ABSTRACT
In the fields of applied sciences and mathematics, particular number sequences are

significant. Fibonacci, Lucas, Pell and Jacobsthal sequences are only some of the
examples of particular number sequences that have numerous applications in the
fields of geometry, engineering, architecture, music and art. Horadam number
sequences are also a generalization of these sequences.

Bicomplex numbers are created four dimensional real vector space with a
multiplicative operation. These numbers have played immensely to the fields of
physical science, differential geometry and theory of relativity. Many researchers
have studied bicomplex numbers whose coefficients belong to a particular number
sequence.

Several famous operators including the identity operator, the forward difference
operator, the backward difference operator, the means operator and the Gould
operator are generalized by the finite operator. We note that there are many uses for
these operators in applied mathematics, physics, and engineering. Furthermore,
finite operators are extensively employed in computations by numerous researchers
in different fields of study.

In this work, we define a new family of the Horadam bicomplex numbers by using
finite operators. This family is a new generalization of the Horadam bicomplex
numbers. These numbers are referred to as the Horadam finite operator bicomplex
numbers. We give a variety of conclusions for the Horadam finite operator bicomplex
numbers included Binet-like formula, generating function, exponential generating
function, Catalan’s identity, Cassini’s identity, d’Ocagne’s identity and numerous

binomial-sum identities. Then we describe two new matrices. By these matrices, we
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construct a matrix whose entries are Horadam finite operator bicomplex numbers

and obtain the Cassini’s identity.

Key Words: Bicomplex Horadam numbers, finite operator, matrix representation.
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ABSTRACT

In this study, we define iterative relations in Pell subscripts using Pell numbers, and
examine the divisibility properties of these iterative relations. Furthermore, despite
the computational difficulty of determining the divisibility of very large Pell numbers,
the study possible to obtain results through theoretical methods.

Thus, we have successfully generalized Desmond's work on the Fibonacci

sequence by using Pell numbers to develop a dissimilar approach.

Theorem 28. For @, ¥ € N, the following equation is valid:

[

t
’pap 1 divides p_

aPqy .
;4129,_/ aPg
P P
n

The propositions and results obtained in the study allow us to prove this theorem.
Through the analysis of iterative relations and their divisibility properties, we have
extended the theoretical framework to include Pell numbers, effectively overcoming
the computational challenges associated with large terms in the sequence.

Key Words: Pell numbers, divisibility.
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ABSTRACT
Quaternions theory and characterizations have an important place in terms of

algebraic, geometric and application areas. Kinematics, a branch of mechanics,
only examines the displacement of a point or point system depending on time. In
terms of examining movements in kinematics; rotational motion, sliding motion and
general motions can be expressed with the theory of quaternions. Quaternions are a
number system that is increasingly used in many fields such as geometry, physics,
kinematics, vector analysis, medicine, computers, animation, image enhancement
and robotics. Quaternions, a 4-dimensional number system obtained by generalizing
complex numbers, were defined by Irish mathematician Sir William Rowan Hamilton
(1805-1865) in 1843. Hamilton, who tried to find an algebraic representation to
perform all operations corresponding to complex numbers, achieved the desired
result by giving up the mutability of multiplication. The set of real quaternions given
as an expansion of 4-dimensional complex numbers forms a quaternion algebra.
Hamilton defines quaternions that have properties different from complex and real
numbers; he showed that division was possible for two vectors and introduced a
new multiplication operation into vector algebra.

By defining a new product on the quaternions set, examining movements in
Euclidean space has been made easier. Quaternions have many applications in
spherical geometry, and the most common ones in the literature are real, dual and
split quaternions.

Split quaternions, defined by James Cockle in 1849, are a type of quaternion

e?=-1,e2=¢2=1
obtained by taking 1! 2 3 in the real quaternions set. The algebra of

split quaternions, which is associative but not commutative, is not a quotient algebra
because it has zero divisors. The presence of zero divisors divides this type of
guaternion into classes. In particular, rotations in 3-dimensional Lorentzian space

are expressed by unit time-like split quaternions. Thus, similar to spherical
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geometry, movements on unit hyperboloids are studied with split quaternions and
provide many application areas.

In this study; based on the studies in the literature, split quaternions on the real
number field will be examined. By reviewing the basic definitions and operations on
these types of quaternions; the given theory will be expressed and proven with new
methods and applied to examples.

Key Words: Quaternion, quaternion algebra, split quaternion, split quaternion

algebra, split quaternion matrices.
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ABSTRACT
Let be a simple, undirected graph with vertices and edges. Let B&a. V2, -, Vn

the vertices of G. The degree of a vertex Vi is the number of edges incident to it and
is denoted by d:. The adjacency matrix of a graphG is the square matrix
A(G) = (‘IU), in which @7 =1 if v; is adjacent to ¥/ and % =9 otherwise. The
energy of a graph is introduced in [2] as E(G) =2XiLilal | wheret are the
eigenvalues of adjacency matrix 4(G),

Let D(G) = diag(dy,ds,...,dn) be the diagonal matrix of vertex degrees. The
Laplacian matrix of Gis defined as L(G) =D(G) — A(G). Let B1,Bz - .Bn be its

eigenvalues. Then the Laplacian energy of G is introduced as

rGI' [3]
The normalized Laplacian matrix of graph ¢ is defined as

L(G) = D(G)M2L(G)D(G)™Y? et 01,05 .0, be its eigenvalues. Then the

Zm

LE(G) =3,

mn

normalized Laplacian energy ofG is Ec(6) = XiLal6 = 1]

The normalized Laplacian, a matrix popularized by Fan Chung in her book Spectral
Graph Theory, has applications in random walks [1].

The Seidel matrix of a graphC is the real symmetric matrix $(G) = (SU'), where
si; =0 on the diagonal, Sij = —1 v; andV; adjacent and 1 otherwise. Note that
S(6) = A(G) — A(G), where G is the complement of the graph G. Let uy, iy, ..., 1, be
the eigenvalues of Seidel matrix. The Seidel energy of ¢ is introduced as [4]
Es(G) = Xisylmil,

It is noteworthy that Seidel matrices were introduced in [5] as a tool for studying

equiangular line systems in Euclidean spaces.
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Let Ds(G) =diag(n — 1 —2dy;,n —1—2d,,...,n — 1 —2d,) be a diagonal matrix.

Then the Seidel Laplacian matrix of G is defined as [6] S.(G) = Ds(G) — S(G). Also,
Ds = D(6) = D(6) and S.(6) = L(G) — L(G), The eigenvalues K1 K3, i of S.(G)

are called as the Seidel Laplacian eigenvalues of G. Further, the Seidel Laplacian

i

L nin- 1}—4m‘

— 1
energy of G is Es, (6) = 2=y |u

mn

In this study, we firstly define the normalized Seidel Laplacian matrix and normalized
. . _ n-1/2 -1/2
Seidel Laplacian energy of 6 as ST(G)=Dg " (6)S(GIDs(G)  gng
_ £ . . .
Eee(6) =X — 1| where 5's are the eigenvalues of normalized Seidel

Laplacian matrix SH(6), respectively. These are analogous to the normalized

Laplacian matrix and normalized Laplacian energy. The connections between
normalized Seidel Laplacian matrix S “(6) and normalized Laplacian matrix£(6) are

also given. We use twin vertices to determine eigenvalues of normalized Seidel
Laplacian matrix S“(G) and establish the some properties of the eigenvalues of
normalized Seidel Laplacian matrix S“6) and of normalized Seidel Laplacian
energy Est(G).

Key Words: normalized Seidel Laplacian matrix, normalized Seidel Laplacian

eigenvalues, normalized Seidel Laplacian energy.
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ABSTRACT
In the present work, we explore the concept of quaternion Padovan sequences,

extending the classical Padovan sequence into the realm of quaternions.
Quaternions, introduced by Hamilton in 1843, are a number system that generalizes
complex numbers into four dimensions, with applications in various fields such as
guantum physics, computer graphics, and three-dimensional rotations. The study
begins by reviewing the definition and properties of quaternions, including their non-

commutative multiplication rules and the formulation of quaternion numbers.

The Padovan sequence is defined by the recurrence relation Prs=P

P,=P,=P,=1

n+1 + I:)n

with

initial conditions . This sequence is generalized to quaternions by

defining quaternion Padovan numbers, denoted QP(a’b’C’d), which follow a similar
recurrence relation for each coordinate of the quaternion. The study provides
detailed recurrence relations and initial conditions for these quaternion Padovan
numbers and derives several new identities and plastic-like ratio. Furthermore, the
study introduces the concept of quaternion Padovan sequences in four dimensions
and investigates their algebraic properties, including the calculation of the norm and
conjugate of these quaternion sequences.

Key Words: Padovan numbers, quaternions.
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ABSTRACT

The concept of Wiener index was introduced by H. Wiener (Wiener, 1947) for the
study of physical, chemical and some pharmacological properties of molecules. It is
defined as the sum of the distances between all pairs of nodes in a graph, with the
ordering of node pairs being irrelevant. Recent studies have shown that the Wiener
index has become an important parameter for some special graphs. Please refer to
the references given for details. (Walikar vd., 2004), (Cohen vd., 2010), (Li ve Song,
2014), (Knor vd., 2015)

In this study, Wiener indices of circular graphs are analyzed and the limits of Wiener
indices of circular graphs are determined. Machine learning, which has recently
replaced artificial neural networks (YSA) with artificial intelligence, has transformed
the clustering algorithm into two-cluster graphs called input-output layers. Thus,
circular graphs and their indices, which are defined by considering the number of
common neighborhoods of finite bipartite graphs, will shed light on many academic
studies.

Key Words: Circular Graph, Wiener index, Bipartite Graph
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ABSTRACT
Leonardo Pisano numbers are defined by the following recurrence relation for

n =2

Le, =Le,_1 + Le,_>+1

with the initial conditions Leo =Le; = 1 in [4]. There is a relation between the
Leonardo numbers and the Fibonacci numbers for 7 = 0 such that

Len, = 2F,41— 1, The Leonardo Numbers are generalized in a variety of ways by
different researchers see [1-11].

In this presentation, we introduced the g-analogues of Leonardo polynomials called
the ¢Leonardo Pisano polynomials. Also we define g-Leonardo Lucas polynomials
of first and second kind. We obtained explicit formulas of these polynomials,

generating functions, some summations properties of these polynomials. We show

that there are connections between thed-Leonardo Pisano polynomials and4-

Leonardo Lucas polynomials.

Key Words: Leonardo polynomials, Fibonacci polynomials, 4 -analogue.
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ABSTRACT
The Parikh matrix mapping was introduced by Mateescu et al. [3] as generalization

of Parikh mapping. The Parikh matrix of a word is an upper triangular matrix which
gives information on the number of occurrences of certain subwords of that word. In
general, a Parikh matrix does not uniquely determine a word. Words having the
same Parikh matrix M constitute the class of M-equivalent words. M-equivalent
binary words are studied in [1, 2]. The degree of M-ambiguity of a Parikh matrix M is
the number of M-equivalent words. In [4], an upper bound polynomial for the degree
of M-ambiguity of an arbitrary word is investigated.

In this talk, we will give the degree of M-ambiguity of some Parikh matrices for the
binary alphabet.

Key Words: Parikh matrix, M-equivalent words, degree of M-ambiguity.
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ABSTRACT
A new number set called “Tripartite Number Set” lead to “Space numbers set”

works as third dimension number set above and beyond the real and imaginary in
complex number sets that can solve the problem of division by zero (Infinity) and
make clear understanding for the “Infinity”, supports the concept of “Math’s Limits”.
it's an extension to the existing number sets, which includes the complex numbers
as subset for it.
Tripartite Numbers are numbers whose division by zero are exist. They are existing
in a third line in space above and beyond the Real Line numbers and the Imaginary
line numbers (Plane of Complex numbers), where each complex number in its plane
divided by zero find its place in the third-dimension line, and written as: (x+ yi) *zt,
where x, y and z are real numbers and i is the imaginary unit (i= V-1). & t is the
tripartite/infinite unit (t =1/0).
So, we have the numbersets N2> Z > Q 2> R > C, and now

SN > Z-> Q> R > C > S
Natural numbers  Integers Rationales Real numbers  complex numbers
Space numbers
(on Line) (on Line) (on Line) (complete Line) (2D Plane)
(3D Space)
A Tripartite number T ={(at): a is real number., t =1/0}, a/O=at, and a (x+ yi)/0 = (x
+yi) *at.
A Space number S = {(x +yi + zt), X, y, & z are real, i= V-1. t =1/0}.

Keywords: Tripartite numbers, Space numbers, Infinite numbers, Division by zero.
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ABSTRACT
Let (F.)n=0 be Fibonacci sequence given by the relation Fn = Fa-1 + Fa—z with
Fo =0 and F1 = 1. Lucas sequence (Ln)n=o that satisfies the same recurrence

relation with the initial conditions Lo = 2 and L1 = 1. There are lots of combinatorial

identities about them.

It is proven by Luca that 55 is the largest repdigit Fibonacci number and 11 is the
largest repdigit Lucas number. Redigits have the form a(10™ —1)/9, for some

m=1 gnd 1 =a=9. Moreover, Marques and Togbe proved that there is no

repdigit number written as the product of Fibonacci numbers with at least two digits.

We find repdigit number written as the product of Lucas numbers with at least two

digits. Namely, we solve the following equation

Ly..Lpig1=a (—lﬂm — 1)-
9

forsomem =1, k 22 gnd 1 = a =9 greintegers..

Key Words: Repdigits, Lucas numbers, Diophantine equations.
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ABSTRACT

This study is a master’s thesis. The content of this thesis consists of general
information about reproducing kernel Hilbert spaces, which are widely used in
various fields such as Mathematics, Statistics, and machine learning. In this study,
we first introduced the concept of a reproducing kernel Hilbert space (shortly RKHS)
and provided the definition of a reproducing kernel. We also discussed the
characteristic property of the reproducing kernels, gave the statement and a brief
proof of the Moore-Aronszajn Theorem, which is one of the classical theorems in the
theory of reproducing kernel Hilbert spaces. Next, we explored how to construct a
reproducing kernel Hilbert space from a given kernel function in some concrete
cases. Finally, we briefly discussed several applications of reproducing kernel
Hilbert spaces, including their use in interpolation-approximation theory, statistics,
and machine learning.

Key Words: reproducing kernel Hilbert space, positive semidefinite kernel,

interpolation- approximation.
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ABSTRACT

The harmonic analysis theory consists of important operators such as singular
integral, maximal function, sharp maximal function, fractional maximal operator,
Riesz potential, convolution type operators and approximate identities. In various
function spaces, the boundedness of these operators and their versions which are
generated by the Laplace-Bessel differential operator have been examined and the
boundedness problems play a significant role in this theory.
Lorentz spaces, which are very useful in the theory of interpolation, have first been
introduced by Lorentz [3]. These spaces are Banach spaces and generalizations of

Lebesgue spaces. The Lorentz space Lp-q(ﬂgn), 0 <p,q == jsknown as the set of
all measurable functions f such that

11
tp af*(t)

< CO
Lg(0.c0)

1A, @ = ‘

where, by f * we denote the nonincreasing rearrangement of / and defined as
ff@)=inf{A=>0:[{yeR™ |[f(3)| =4} =t}, t € (0,0).

Local Morrey-Lorentz spaces My (R™) , Which are generalizations of the Lorentz
spaces, have first been introduced by Aykol et al. [1]. Also, they have obtained that
the maximal operator is bounded in the local Morrey-Lorentz spaces [1].

In this talk, we present the necessary and sufficient conditions for the boundedness

of the fractional maximal operator generated by the Laplace-Bessel differential

operator (B-fractional maximal operator) MY in theBlocal Morrey-Lorentz spaces
with the use of generalized Hardy type operators and sharp rearrangement

inequalities. Also, it is easy to observe that My =Myftor a=0 [2]. Consequently,

My in the B-local Morrey-

we give the boundedness of the B-maximal operator
loc n
Lorentz spaces Mpray (HI«H).
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Key Words: Local Morrey-Lorentz spaces, fractional maximal operator, Hardy type

operator, ¥ —rearrangement.
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ABSTRACT

In this scientific paper, the results of the necessity and sufficiency conditions of the
fact that the operator Tfor the case P = q is compactness from the weighted
Lebesgue Space Lew = Lpw(D) to weighted Lebesgue space Lav = Lav(D) were
obtained, where Lpw =L,(W.I) is the set of all measurable functions f in the

interval = (a,b),0 =a <b < for the functions f in the space Low =Lp(W.1)

the norm is finite:

1
p

b
Ifllpw:= [If(x)lpw(x)dx < o,

I=(ab), 0=sa<b=w 0<a<l gnd u and vV almost everywhere
let be locally integrable and positive functions on the interval |. Also, let be,
1 <p< oo,

1 1

T+ -=1
'D‘iq{mandp-l_w .

Let us denote all functions f:1 = R -measurable in the interval |.
Moreover, W:I — R s non-negative, strictly increasing and let ! be a locally
aW(x)

absolutely continuous function on the interval. For allt € I where ~ax =W(x).

Accordingly, we map the operator T from the space Lew = Lewll) to the space

Lo = Lavw(I) sych that:

B
b (In (%)) u(s)WY(s)f(s)w(s)ds
TFGx): = f _
(W(s) — W(x})

x

consider, where * €1,0 <a <1,y = f =0, The evaluation of this operator in the
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interval (@, x) with ¥ = 0 is considered in the scientific paper [1].

Ifu =16 =0,y =0, the independent condition of our operator T, the operator K

becomes a fractional order integral operator of the function / with respect to the
function W

f(s)w(s)ds

k1= | weo —weHr=

where X €I The fact that this operator K is measured from the space Lpw to the

L

space ~qv was obtained in the scientific paper [2].

If the operator K contains W (x) = x| this operator becomes the Weyl operator:

d
12f ()= [(’“S))fa el

this operator

g(x)dx
(.S‘ — x)l—a: X

Ia.g(s): =

The Riemann-Liouville operator becomes a dual operator.

1
— = .
Theorem. Leta ~ P =9< % 0<a <1,y <=0, andlett be anon-decreasing

(positive) function in the interval 1. Then the operator T is compact from the space
. A =supA(z) < o limA(z) = limA(z) =0
Lyw to the space Lav if and only if ze? and z—a* @ z—=b~ @ :
where:
1 1
b v’

Alz) = IWQE (v (x)dx fup:(S)Wp:{}""“_ﬁ_l](s)w(s)ds

z

Key words: Compactness; weight function; Logarithmic singularity.
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ABSTRACT

Fixed point theory is one of the most powerful and fruitful tools in of modern
mathematics. It also acts as a bridge between Analysis and Topology and provides
a very productive area of interaction between the two. Thus, this theory has been
investigated extensively in past two decades by numerous researchers.

Our main focus in this paper is to consider a new iterative sheme for finding the fixed

point as follows:
Let Ebe a real uniformly convex Banach space, Kbe a closed convex nonempty
subset of £ which is also a nonexpansive mappings off into K. Let

{an}, {by}, {en}, {dn} be sequences in (0,1). Let {xn}be a sequence generalized by
X1 e K,
Xpi1 =T — a)u, +a,x,],
u, = (1 — b,)z, + b, Tz,
z, =1 —ec)Tx, +¢c,Tv,,
v, =(1—d)x,+d,Tx,,n=1

Let F(T) = . In this work, weak and strong convergence theorems of the iteration
method given above for nonexpansive mapping in real uniformly convex Banach

space were established. Moreover, weak convergence theorems making use of

Opial’s condition and Fréchet differentiable norm is proved. We also show some
strong convergence theorems for the class of nonexpansive mappings. Our results
improve and generalize these announced by Mann [Mean value methods in
iteration, Proc. Am. Math. Soc.], Ishikawa [Fixed points by a new iteration method,
Proc. Am. Math. Soc.], Agarwal et al. [Iterative construction of fixed points of nearly
asymptotically nonexpansive mappings, J. Nonlinear Convex Anal] and Jubair et al.
[Estimating Fixed Points via New lterative Scheme with an Application. Journal of

Function Spaces].
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Key Words: Fixed point, nonexpansive mapping, Banach space.
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ABSTRACT

We study a linear operator generated by the linear part of the Korteweg-de Vries
operator in the case of an unbounded domain with unbounded coefficients. The
paper proves the existence of the resolvent, the separability of the operator
(maximum regularity of solutions), the compactness of the resolvent. Also two-sided
estimates of the distribution function of approximation numbers are obtained. As is
known, that the estimates of approximation numbers show the speed of the best
approximation of the resolvent of an operator by finite-dimensional operators.

In addition to these questions, the paper examines the question of the completeness
of root vectors. As is known, the completeness of root vectors can be applied in the
study of a nonlinear operator.

Consider the differential operator

u du

o +q(x)u+ puu, (1.1)

(L+ul)u=

initially defined on C7, (Q), where Q={(tx):-z<t<z, —w<x<w},u>0. C, isa
set of infinitely differentiable functions satisfying the condition

u(-z,x)=u(r, x). (1.2)
and compactly supported with respect to the variable X.

Further, we assume that the coefficient q(x) satisfies the conditions:

i) g(x)> &, >0 is a continuous function in R;

i) c = sup 9@<Oo_

vk q(y)

Note here that g(x) can be an unbounded function at infinity.
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The operator L+ ¢l admits closure in the space LZ(Q), which we also denote by
L+ ul . For this operator in an unbounded domain with an unbounded coefficient, the

following questions will be studied:

- the existence of the resolvent;

- separability (maximum regularity of solutions);

- compactness of the resolvent;

- estimates of singular (s-numbers) numbers.

Key Words: Korteweg-de Vries operator, resolvent, separability, singular (s-

numbers) numbers.
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Hermite-Hadamard and Ostrowski type Inequalities via (m, n)-
Exponential type Convex Functions with Applications
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ABSTRACT

Numerous scholars have placed a growing emphasis on the study of convex
functions due to their wide-ranging and adaptable nature. This area of research has
evolved and expanded in multiple directions, reflecting its broad applicability across
various mathematical and applied fields. In recent years, an impressive volume of
research papers has emerged, primarily focusing on integral inequalities linked to
convex functions. The key aim of this paper is to present the notion of a convex
function of (m, n)-exponential type and to derive enhanced versions of the well-
known Hermite-Hadamard and Ostrowski-type inequalities by leveraging this newly
introduced class of convex functions. Moreover, we delve into fresh special cases
stemming from our analysis, showcasing how our findings not only generalize but
also further develop and extend the results previously established in the literature. By
offering refined versions of classical inequalities, our study contributes to the ongoing
discourse on convex functions and their associated properties. These improvements,
grounded in the (m, n)-exponential type convexity, open up novel avenues for
exploring relationships within the realm of convex analysis. Additionally, the new
cases highlighted in our work provide deeper insights, underscoring the versatility
and utility of this generalization. Thus, our results serve as a bridge, connecting past
research with potential future inquiries, and enhancing the theoretical framework for
convex functions and their applications.

Key Words: Hermite Hadamard inequality, exponential type convexity, Ostrowski

inequality, convex function, Holder’s inequality.
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ABSTRACT

This study is on new midpoint-type and trapezoidal-type inequalities for Hermite-
Hadamard inequalities for W-Hilfer fractional integrals and for Hermite-Hadamard
inequalities for Conformable fractional integrals, respectively. The study, consisting of
four sections, begins in the first part with some necessary inequalities, definitions,
and theorems. Additionally, in the second part, the proof of the Hermite-Hadamard
inequality, inequalities for Riemann-Liouville fractional integrals, some inequalities for
Y-Hilfer fractional integrals, and finally, some inequalities for Conformable fractional
integrals are presented. In the second section, using the boundedness of the second
derivative of the function f, new midpoint-type and trapezoidal-type Hermite-
Hadamard inequalities are provided for W-Hilfer fractional integrals. Similarly, in the
third part, new midpoint-type and trapezoidal-type Hermite-Hadamard inequalities for
Conformable fractional integrals are presented, supported by examples, again using
the boundedness of the second derivative of the function f. In the fourth and final
section, conclusions and some suggestions for future studies are provided.

Key Words: Hermite-Hadamard inequality, Fractional integrals, Bounded function,
Midpoint type inequalities, Trapezoidal type inequalities, Conformable Fractional

integrals, W-Hilfer Fractional integrals.
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ABSTRACT

In this presentation, we deal with Kantorovich type generalization of the Brass-
Stancu operators. For the sequence of these operators, we study LpP-convergence
and give some upper estimates for the Lr-norm of the approximation error via first-
order averaged modulus of smoothness and the first-order K-functional. Moreover,
we show that the Kantorovich generalization of each Brass-Stancu operator satisfies
variation detracting property and is bounded with respect to the norm of the space of
functions of bounded variation on [0,1]. Finally, we present graphical and numerical
examples to compare the convergence of these operators to given functions under

different parameters.

Key Words: Stancu-type operators, Lr-convergence, averaged modulus of

smoothness.
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ABSTRACT

The concept of fractional-order derivatives has a history as old as that of integer-
order derivatives. The concept of fractional-order derivatives emerged in 1695 with a
letter from L'Hospital to Leibniz. Fractional-order derivatives have been used in
various fields of physics, biology, mathematics, and engineering. Recently, many
studies have been conducted on the Hyers-Ulam stability of fractional differential

equations.

Hyers-Ulam stability is among the main topics regarding the theory of functional
equations. Firstly, in 1940, Ulam posed a problem related to the stability of functional
equations at the University of Wisconsin. Hyers [1] answered Ulam's question for
Banach spaces. Subsequently, differential equations began to be used instead of

functional equations.

In 2015, Wang and Xu [4] solved the Hyers-Ulam stability problem of the
following two types of fractional linear differential equations by using the Laplace

transform:

(D y) () — Ay(©) = f(D),
and

(CD§+Y)(t) — A(°DF )Y)(t) =g,
ot
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where AeERt>0n—-1<as<nm-1<B<m0<pB<amneNm=<n f(t
and g(t) are real functions defined on Ry and ¢Dg§:. is the Caputo fractional

derivative.

In 2016, Shen and Chen [3] solved the stability problem of the following linear
fractional differential equations with constant coefficients by using the Laplace

transform method:

(Dg-y)() = Ay(t) = (D),

where D¢ denotes the following Riemann-Liouville fractional derivative:

(Dgx@=__1_xiff_lgﬁz_ . e
0 F(Tl — CZ) dt . (t — u)a—n+1

In 2020, Jarad and Abdeljawad [2] studied the solution of the following fractional

differential equations by using generalized the Laplace transform method:
D2y (t) —Ay(t) = f(D),t>a,0<a<1,1€R,
(dy?y)(@") =c,c€eR,

where ,D¢ is the generalized Riemann-Liouville fractional derivatives defined by

1 d

) ( Ief)(e)

g® ¢ a9

( Def)(@) =
ag

n

A4 t n—a—
=T [0 ~ g g wdu

rh—a

where n=[R(@)]+1, R(a)>0,g #0,i =2,...,n, g(t) a strictly  increasing

function with continuous derivative g' on the interval (a, b).

Motivated by the ideas by Wang and Xu [4] and Jarad and Abdeljawad [2] (for
g(t) =tand a = 0), in this paper we proved the Hyers-Ulam stability of the following

linear fractional differential equations by using the Mohand transform method:

Dgry(t) — 2y () = f(O),
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where Ae Rt >0n—1<a<n mne€Nm<n, f(t) is real functions defined on
R+ and Dg+ is defined in (1). Mohand transform is defined for a function of
exponential order in the following A set:

It

A={f():3IMy, ki, k2 > 0.|f(D)] < M1el,t € (—1)) x [0, )},

where M1 is a finite number, k1, k2 can be finite or infinite and f(t) is a function

defined for every t > 0. Mohand transform is defined by

(e

M{f(©)} =v2 [ f(Devdt, ki<v<ka
0

Key Words: Hyers-Ulam stability, Mohand transform, Riemann-Liouville fractional

derivative.
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New results for the weighted Hardy inequality inequalities involving

weak Riesz--Fischer functionals
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ABSTRACT

We establish a set of relations between several quite diverse types of weighted
inequalities involving various integral operators and fairly general quasinorm-like
functionals. The main result enables one to solve a specific problem by transferring it
to another one for which a solution is known. The main result is formulated in a rather
surprising generality, involving previously unknown cases, and it works even for
some nonlinear operators such as the geometric or harmonic mean operators. Proofs
use only elementary means.

Key Words: Weighted inequalities, integral operators, weak Riesz--Fischer property.
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ABSTRACT

In this paper, we study the maximal truncated B-Riesz transform R(+produced by

the B-Riesz transform R(® with the convolution-type, that is smooth homogeneous,

and generated by a generalized translate operator 77, y € Ry. We obtained a new
Cotlar's inequality for this operator. The point to be noted here is the kernel of the
operator which depends on the homogeneous polynomial, and the generalized
translate operator to which the operators are related. However, the case of the kernel
and the generalized shift operator should be considered to play an important role in
this study.

Here we deal specifically with the case of odd kernels.

Key Words: Generalized shift operator, B-Riesz transform, Cotlar's inequality.
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ABSTRACT

In this paper, the spaces of generalized fractional maximal functions are
considered. Embeddings of such spaces into rearrangement-invariant spaces are
studied, and descriptions of the optimal rearrangement-invariant space (in short: RIS)
for such an embedding are given.

Criteria for embedding spaces of generalized fractional-maximal functions into
rearrangement-invariant spaces are obtained.

Definition 1. [1] Let n € N and R € (0, o0]. We say that a function ®: (0,R) — R+
belongs to the class A.(R) if:

(1) @ is decreases and is continuous on (0, R);

(2) the function ®(r)rm is quasi-increasing on (0, R).

For example, ®(t) = t* " € An(0), 0 < a < n.

Definition 2. [2] Let n € N and R € (0, o]. A function ®:(0,R) — R+ belongs to
the class Bx(R) if the following conditions hold:

(1) ® is decreases and is continuous on (0, R);

(2)there exists C = C(®d,n) > 0 such that

J @(p)pr-1dp < CO@)rm,r € (0, R).
0

For example, ®(p) = p* " € B (©)(0 < a < n), ®(p) = lnf €B (R),RER .
n p n +

Definition 3. [2] Let R € (0, «]. We say that ®: (0,R) — R+ belongs to the class
D(R) if for some C = C(®) >0
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Todt C
fo WS m; r € (0;R).

Definition 4. Let ®: (0,0) = (0, 0). The generalized fractional-maximal function
Mof is defined for the function f € L},. (R") by

(Maf)(x) = sup &(r) J 1folay,

B(x,r)

where B(x,r) is a open ball with the center at the point x € R* and radius r > 0. In
the case ®(r) =r*™m, a € (0,n) we obtain the classical fractional maximal function
M.f.

Let T € (0, ], Ir = {M(T)} the set of cones consisting measurable function on
(0, T) equipped with a positive homogeneous functionals pur). Let X(R") is the
rearrangement invariant space, X R+) is their Luxemburg representation.

Definition 5.1 Let M(T) € 3r. The embedding M(T) - X0,T) means that
M(T) c X0, T) and there exists a constant Cur)(T) € R+ such that

Ilhllxc0,r) < Cuapmery(h),  h € M(T).
Definition 6. 2 Let E - RIS. By an optimal RIS for embedding

Mg(R™) < X(Rm),

we mean an RIS Xo = Xo(R") such that M?(R") — Xo(R"?) and if M*(R") < X(R") is
E E

valid for another rearrangement-invariant space X, then X, c X. Such an optimal RIS
is called a rearrangement-invariant envelope of the space of fractional-maximal
functions.
Theorem 1. 3 Let @ € By(0). The optimal RIS Xo = Xo(R") for embedding
MP(R") & X(R")

has an equivalent norm (in sense of Luxemburg representation):
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(e}

[1£1lx (0,00) = sup {J F(@g*(@)dr: g € Lo(0, ),

7

(o)

. sup I ®(sV/)sh(s)ds|| <1}
f h(s)dsS_P g*(s)ds ,
0 0 t E

The proof of this theorem uses the following result of Sinnamon [3].

Theorem 2.4 Suppose f,w € L§. Then

[ee]

sup, [ gCowedx = | " £ Csup w(e)) dx.
g= 0

9:f t€[x,00)

0 0 0
The generalized Riesz potential was considered in [4]. In [2] was proved that
the generalized fractional maximal function (M«f)(x) is estimated by the generalized

Riesz potential: (Maof)(x) < (I|f])(x), x € R™.

Key Words: Optimal embedding, generalized fractional maximal functions,
rearrangement-invariant spaces, non-increasing rearrangements.
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ABSTRACT

Let f € Ly(R"), (1 £ p <o) and (0 < f,t < o). Denote

(Bf”f) )= w(f)(y)f(x —y)dy, (x € RY),

Rn

where @)
w7 (y) = F~1 (exp(—t|x|F)),
t X—y

F-1is the inverse Fourier transform and |x| = Vx*=+—x2
1 n

The function w(f)(y) generalizes the classical Poisson and Gauss kernels and
turns into them in the case of § =1 and g = 2, respectively.

In paper [1], the following family of bi-parametric potential type operators was
introduced:

Jef) () =__1  —tra/b-1p B f) (x)dt.
s rap, ©

It should be reminded that, in the case of g =2 the classical Bessel potential

and B = 1 the classical Flett potential [2,3] are obtained.
In this study, we investigate the behavior of the integral operators jgf in

Lebesgue spaces Ly(R").

Key Words: Fractional integral, Bessel potential, Flett potential, semigroup,
convolution, Fourier transform.
MSC: 26A33, 47G10, 45P05
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ABSTRACT

In this paper we characterize weighted inequalities for a quasilinear operators
involving a superposition of the three operators, Copson, Hardy and Tandori
operators.

Let 9i+(0, o) the set of all non-negative measurable functions on (0, o).

Let 1<p<o,0<qg<oo, u,v and w are weights (i.e., locally integrable non-

negative functions on (0,)), ¢ is strictly increasing function on (0,), and £ be
U

decreasing on (0,), where

S

U(s) = [ u(t)dt.
0

Our goal in this paper is to characterize the following inequality

q : -

0 s © q © »

(J Csup — (J U@h@dr+UGs) [ R) wyd) <c( rwv)’ (1)
0 t<s<oo P(S 0 s 0

for all h € M+(0, 0).

The following theorem provides a criterion for the embedding of inequality (1)

1

for some values of the parameters p and q.

Theorem 1. Let g € (0,), p € (L,®), r="", 1+ 1 =1 and u,v,w be weight
r—q p p

functions on (0, ), ¢ be a U-quasi-concave function on (0, ). Then there exists a
constant ¢ > 0 such that inequality (1) holds for all f € Mt+(0, o) if and only if one of

the following conditions holds:

)1<pg<p
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1
©  w(s)ds 4 r

o= U GoTem?

0

dvp(t)) < oo,

where v, is the measure of representation of the following expression

r

o U (7)UP(s)

o (©) sup vi- ()dr)”,
se(tow) PT(S) o UP(s) + UP(7)
ie.
@ (t) sup ur(@Ur(s) Ul_p,(‘[)d‘[)p = ” ¢ () v (s)ds.
se(o) P7(S) y UP(s) + UP (1) o P (s)+e@®) P
(ihg<p=1

1

© w(s)ds q "
Co= ({) J N OE: S)? e <o,

where v« is the measure of representation of the following expression

o sup L (sup VOV
et ) settm (UG) + UD)WE)

@7(t) sup ( sup u@®uls) )T= f ” () Veo(5)ds.
seto) PT(S) seom) (U(s) + U®))v(s) o @ (s) + (1)

Moreover, the best constant in inequality (1) satisfies the following:

_ {Cl in the case (i)
~ ', inthe case (ii).

The proof of the Theorem 1 is based on the so called discretization and
untidiscretization techniques develop in the paper [1], [2] and in the monograph [3].

Similar close inequalities were previously considered in [4] and [5].

Key Words: Characterization, weighted inequalities, quasilinear operator,
embedding.
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ABSTRACT

AMS American Mathematical Society 30. c. 45.
There are three main problems in Geometric Function Theory.
1. Distortion Theorems
2. Coefficient bounds or estimates
3. Convexity and starlikeness of certain subclasses of analytic functions. We

define the following classes

f(@
CCV(0,a) = {feH:ReW > 0,geCV(a)}
CST(0,a) ={feH: R @>0 ST
, _{fe . g(Z) ‘ge (a)}

Where f and g are normalized analytic functions in the unit disk, 0 < a < 1.
In this work we obtain the radius of convexity of the a — type — close —
to convex functions and the radius of starlikeness of the a —type — close —

to star functions and Corollaries of the theorems

Key Words: Analytic function, starlike function, convex function, close-to-

convex function and close-to-star function, radius convexity and starlikeness.
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ABSTRACT

The key moment in the development of approximation theory is Weierstrass'
theorem.

The problem has been studied by many famous mathematicians. Bernstein has
succeeded to give the most elegant and short proof of this theorem via Bernstein
polynomials. Another important instrument in approximation theory by positive linear
operators is the Korovkin theory. Korovkin theory enables a very simple and useful
criterion in the approximation theory of functions, i.e. the classical Korovkin theorem
states the uniform convergence of a sequence of positive linear operators in C[a, b],
the space of continuous real valued functions defined on [a, b], by providing the
convergence only on three test functions{1, x, x2}.

On the other hand, modular spaces are mathematical structures that generalize
vector spaces by relaxing certain linear constraints, making them suitable for
studying a wide range of functional analysis problems. Modular spaces have been
instrumental in the study of Orlicz spaces, Musielak-Orlicz spaces and other spaces
where classical norms are insufficient, enabling the advancement of both theoretical
and applied fields in mathematics. The development of modular convergence has
opened up new avenues for research in functional analysis

In this talk, we present Korovkin type theorem for nonlinear operators in modular
spaces. An example that satisfies our theorem is also provided.

Key Words: Nonlinear operator, Korovkin theory, modular spaces.
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ABSTRACT

This study investigates the boundedness and continuity properties of classical
singular operators in the context of vanishing Morrey spaces with mixed
homogeneity, building upon the foundational works on Calderén-Zygmund operators
(e.g. [1], [3]). By exploring the anisotropic behaviour of Calderén-Zygmund operators
and maximal operators under various dilation metrics [4], we aim to extend the
classical results to more general quasi-norms on homogeneous metric spaces [2].
Utilizing anisotropic quasi-norms [5], we establish new estimates for these operators
and their interactions with vanishing Morrey spaces, offering insight into potential
extensions of classical results in this framework [7]. Our preliminary results suggest
that these operators retain continuity and boundedness properties under suitable
conditions. This work has potential applications in harmonic analysis and partial
differential equations, particularly in non-Euclidean spaces [6].

Key Words: Singular operators, Calderén-Zygmund, Vanishing Morrey spaces,

Mixed homogeneity.
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ABSTRACT

In this paper, we give a new m-earthquake convex function definition. Moreover, we
demonstrate Hermite-Hadamard inequality and practices for m-earthquake convex
function. Furthermore, we obtained some algebraic properties and refinements of

Hermite-Hadamard for m-earthquake convex function.

Key Words: Convexity; Earthquake convex; Hermite-Hadamard inequality.
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ABSTRACT

The aim of this talk is to give the definitions of (X,Y;®,r,s)-admissible quasilinear
operators and the generalized Morrey-Banach spaces. We define these spaces for
two Banach subspaces X and Y, non-increasing function @, and a wide range of the
numerical parametersr,s, 1 <r <o, 0 <s <oo. And also, we define the operator
Sers and we show that it is the generalization of all classical operators of harmonic
analysis.

Furthermore, we show the boundedness of (X,X;1,1,c)-admissible Hardy-Littlewood
maximal operators on the generalized Morrey-Banach spaces and also including
weak estimates. The definition of (X,Y;®,r,s)-admissible quasilinear operator covers
all previously given definitions of admissible operators. These conditions satisfy
almost all the classical operators in harmonic analysis. Hence, we show that the
Hardy-Littlewood maximal operator M is an applications of (X,Y;®,r,s)-admissible

guasilinear operators.

Key Words: Admissible operators, Hardy-Littlewood maximal operator, generalized

Morrey-Banach spaces.
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ABSTRACT

Musielak-Orlicz spaces, also known as generalized Orlicz spaces, are a current area
of study of increasing importance in the theory of function spaces. The structure of
these spaces has been investigated in detail in [1]. In addition to being a natural
generalization of results obtained in both Lebesgue and Orlicz spaces with variable
exponents, these spaces have wide applications in areas such as nonlinear
differential equations, image processing and fluid dynamics. For results on the
boundedness of classical operators of harmonic analysis in Musielak-Orlicz spaces,
we refer to [1, 3, 4].

Generalized Orlicz-Morrey spaces, defined as a structure combining Orlicz and
generalized Morrey spaces, have recently been the subject of intensive research.
Nakai [5] first defined these spaces in 2004, which were introduced as three different
types in the literature. Later, Sawano et al. [6] defined a different type of generalized
Orlicz Morrey space in 2012. What is now called the third type of Orlicz-Morrey
space, a structure combining Morrey and Orlicz spaces, was defined by Deringéz et
al. [2] in 2014.

In this study, Musielak-Orlicz-Morrey spaces are introduced from the point of view of
the third type Orlicz-Morrey space and the boundedness of the Riesz potential
operator, one of the classical operators of harmonic analysis, is investigated in these
spaces.

Key Words: Riesz Potential, Musielak-Orlicz-Morrey Spaces, Generalized Orlicz

Spaces
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ABSTRACT

Let0<q,p,s<oo,u={u}” ,v={v}® and w={w}* be weight sequences, i.e.,
i =1 i =1 i =1

positive sequences of real numbers. We denote by Ip,v and | , respectively, the

SW

spaces of sequences f ={f}* and g ={g }” of real numbers and the following
i i=1 i i=1

guasinorms are finite:
1

|f " =(Z v, f |P)p < o0
i=1
1
© 3
ol.,=(Z wa ] <
i=1
We consider the foIIowing bilinear discrete operator with matrix

(Agf), : Zg Z_an,f , (1)

and the bilinear Hardy inequality

Zg Zaf

nj j
i=1 =1

w =

(Zuq
(i

quc(gv_f_ﬂé( |wg|5) @
J \izl Y } i= !

where C is a positive constant independent of f, g. (a,;), k>i21, is a matrix,

whose non-negative entries satisfy the discrete Oinarov condition: there exist d >1,

entries @, ; are almost non-decreasing in kK and almost non-increasing in i, such

that
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1
a(ak,j +a;;)<aq,; <d(a,; +a;), 3)

or, equivalently, the relation a,; ~ (a, ; +a,;;) holdforall k> j>ix>1.

In this work, the necessary and sufficient conditions for the fulfillment of inequality (2)

were obtained for the case 1< min{p,s}<qg<max{p, s} <. Recently, Hardy-type

inequalities for classes of matrix operators have been intensively studied. In peppers
[1] and [2], the bilinear discrete Hardy-type inequality (2) when ar; =1 for all
k>1>1 already has been explored for all possible cases of parameters
0<q,p,S<o.

( l( k —1 0 —

M = ) " \%i%l q 195 o P
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Theorem 1. Let 1 <min{p, s} <q <max{p, s} <. Let the elements of the matrix
(a, ;) satisfy discrete Oinarov condition. Then the inequality (2) for the operator (1)
holds if and only if

@M =max{Mi, M2, M3} <o incase 1<s<qg<p<oo.

(b) M =max{M,,M;, M4, M;}< o incase 1< p<q<s<co.
Moreover, C =M in case (a) and C ~M in case (b), where C is the best constant
in (2).
Key Words: Inequality, Hardy-type operator, bilinear operator, weights, weighted
sequence space.
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ABSTRACT

Letl<pg<owand u= {ui}il, v = {vi}‘:’_lbe positive sequences of real numbers.
Let (aij) be a non-negative triangular matrix with entries a;; > 0 when i >j > 1 and
aij = 0 when i < j. Let [, denote the space of sequences of real numbers
f =13 suchthat|Ifllw = (£ Ivifil")? 1 <p <o
We consider the weighted estimate

At fllgu < [|AZ|lpr-qull fllpw,  VF € Ly (1)

for a general class of matrix operators

i

ATf)i=Xayf), i=1, (2)
j=1
A== ayf), j=1, 3)

i=j
where a; > 0,i = j = 1. Note the validity of inequality (1) that the validity of
inequality (1) is equivalent to the boundedness of matrix operators (2) and (3) from

Ly into lg. In the paper [1], the wide classes O and O;, n = 0, of matrices were

introduced. These classes are defined by conditions on a matrix (a;;) that are
weaker than the conditions are defined before in [2] - [5]. The criteria for the

boundedness of operators (2) and (3) for 1 < p < q < o were obtained, where the
matrices belong to the class 0+*UO0-, n = 1. Moreover, according to [1], these

n n

classes form extension systems 0+ c 0* c...c 0* c..., and it was shown that the
0 1 n

system of classes {0f,n > 0} is closed with respect to iteration, i.e., the iteration

matrix of operators (2) and (3) from classes 0* and 0+ belongs to the class 0+
n m n+m+1

This property makes it possible to study various problems that involve iterations of
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matrix operators, in particular, the problem of weighted estimates for quasilinear
operators with iteration of operators (2) and (3).

The problem of boundedness of operators (2) and (3) with matrices from the
classes 0+ and 0—-,n > 1, has not been proved for the case 1 < g <p < oo.
n

n

In the present work, we consider the case 1 < g < p < o and find the criteria
for the boundedness of operators (2) and (3) from 1l into 1, When their matrices

belong to the classes Of for any n > 2.
Key Words: Boundedness, matrix operator, weighted inequality.
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ABSTRACT

Using the quintic B-spline collocation finite element method, this article
focuses on creating numerical schemes for the generalized Oskolkov equation. By
utilizing the von-Neumann theory, it can be demonstrated that the suggested
approach exhibits marginally unconditional stability. Three model problems, involving
the evolution of an undular bore, Gaussian initial condition, and a single solitary

wave, were used to assess the method's accuracy and efficiency. By computing

invariant | and error norms Lzand L, the performance of the proposed method is
illustrated [1]. Both graphical and numerical results are shown. The method's
correctness and robustness, which can be further applied to solve similar situations,
are validated by numerical experiments.

Keywords : Generalised Oskolkov equation; Gaussian Initial Condition; finite

element method; collocation; quintic B-splines.

REFERENCES

[1] K., Seydi Battal Gazi, B., Samir Kumar, Y. S., Derya. A Novel Scheme Based on Collocation
Finite Element Method to Generalised Oskolkov Equation. Journal of Science and Arts, 2021,
Vol. 21, No. 4(57), pp. 895-908.

79


https://orcid.org/0000-0000-0000-0000
mailto:22010810030@nevsehir.edu.tr
mailto:sbgkarakoc@nevsehir.edu.tr

International Conference on Mathematics and Mathematics Education (ICMME-2024), Nevsehir
Haci Bektas Veli University, Cappadocia University, Nevsehir, Tiirkiye, October 3-5 2024
“Mathematics in Cappadocia in memory of Alev ALATLI”

A fractional prey-predator model with
functional carrying capacity
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ABSTRACT

In our ecosystem, predation is the primary interaction between different species. The
relationship between prey and predators plays a crucial role in species survival and
biodiversity conservation. To understand the long-term behavior of populations,
researchers study the dynamics of predator-prey models. As a result, various models
have been proposed to incorporate different biological phenomena. Typically, prey
growth is modeled using a logistic equation that includes a growth rate and carrying
capacity. In population biology, carrying capacity is defined as the maximum load an
environment can support, and it is often treated as a constant value. However, due to
environmental changes, carrying capacity can vary over time, and a species may
even influence its own intrinsic carrying capacity [1]. Some models have been
developed and analyzed to address this, often using delay differential equations [2,3].
In this work, we use fractional differential equations to introduce a general memory
effect into the system. Additionally, we consider a model where prey’s growth is
subject to the Allee effect, a phenomenon that describes a positive correlation
between average individual fithess and population size [4]. So, at low population
densities, the presence of conspecifics can increase the per capita growth rate. We
will conduct stability and bifurcation analyses and provide numerical simulations to
support our findings.

Key Words: Prey-predator, Varying carrying capacity, Allee, Fractional order
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ABSTRACT

Various physical and natural phenomena around us both in engineering and other
scientific fields are generally modelled with the help of ordinary, partial or fractional
order differential equations. Those equations are widely encountered but in such a
complex way that it is almost impossible to be solved by classical analytical methods.
Of course, first of all scientists try to find the analytical solutions of those encountered
differential equations used for modelling the physical phenomena around us [1]. But,
because of the intricate natural designs and structure characteristics of those natural
phenomena, it is generally difficult to be able to obtain the analytical solutions of
those differential equations that we encounter in nature and most of the time it
becomes almost impossible under the conditions of the present day. Thus, the
scientists resort to numerical methods to find approximate solutions to replace exact
solutions of those equations. Among those methods, the most frequently used ones
in the literature are finite difference, variational, quadrature differential and finite
element methods. In the present study, the approximate solutions of a model
problem constructed by a differential equation with definite given boundary conditions
will be obtained by Galerkin finite element method based on Cubic Hermite B-spline
bases [2]. As of the knowledge of the authors, this is the first time to apply presented
Galerkin finite element method with the given Cubic Hermite B-spline basis functions
to the presented prototype model problem. To give a clear explanation of the
subject, the problem used in the present study is selected as a fundamental

prototype problem having an exact solution. By this way, it becomes possible to be
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able to test how close the applied numerical scheme produces approximate solutions
to the exact solution by using widely used error norms L2 and L~. The numerical
results found out by the application of the method are presented in tables together
with the error norms L2 and L«. By the application of the computer program, newly
obtained results will be illustrated in graphs and tables for some values obtained as a
result of the computer simulation, and finally a clear comparison is going to be made
with those of some other studies available in the literature.

Key Words: Cubic Hermite B-spline; Galerkin method; Shifted Legendre and
Chebyshev polynomials Roots, Finite Element Method.
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artificial neural networks and their ODE model
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ABSTRACT

Construction cost index is a price index that measures the changes in construction
costs in terms of labor and material. There are many factors affecting this index. In
this study, inputs (x) given as the USD opening value, consumer price index (CPI
Annual % Change) and Bank housing loan TL Interest rate and output (y) given as
construction finance index residential purpose total obtained from TUIK were
analyzed with artificial neural networks (ANN). The data between 01.01.2015-
01.05.2024 were handled monthly. The data were subjected to min/max
normalization before analysis. Then, a linear activation function in ANN was found
and thus the weights of the inputs on the output were shown. Then, the coefficients
were obtained with the MATLAB R2023b program by considering the activation
function in the form of y=b2+LW*tanh(b1+IW*x). In this way, the error was further
reduced compared to the linear function. In the other part of the study, the total of 4
variables given above was presented along the linear differential equation system
depending on time. The coefficients in the system were calculated with minimum
error by means of real values. In this way, the change of each variable depending on
time was given.

Key Words: Construction cost index, ANN, Activation function, linear differential

equation system.
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ABSTRACT

In this work we study the flexure of thin plates, which are caused by the expansive
soil movements [1, 2, 3]. Experimental data indicates that the expansive soil can be
very dangerous to underground thin plates [4].
We study the well-known equation of small vibration of thin plates [5]:
92 0w 0%w (1)
0x? D (axz v ayz)] +
2 0w 92 0w d%w

dxdy D axay) + dy? D (ayz +v axz)]

2(1—-v)

_q=0,

where E is Young's modulus (E > 0), v is Poisson's ratio 0<v < ;), g is the
distributed load, and D is flexural rigidity of the plate, which is determined by formula
Eh3
po 2)
12(1 —?)

where h is the thickness of the plate.
In the case of constant cross section, we have h = ho = const, D = Do = const. And
Eq. (1) can be rewritten in the following form

A = 3)

D
Considering upward positive, then w(x, y) and swelling loads are positive, while the

weight of the plate is negative. Consequently, Eq. (3) should have the following form:
Aw = Qy4(x, y, w) — Qs(x, ¥), V(x,y) EQcR? (4)

where Qs is the distributed weight load, and () is the middle plane of the undeformed

plate, and Q, is the distributed load of the expansive soil. Further, the thin plate was

assumed to be clamped along the edges:
d

Wloo =0 —wlaa =0, (5)
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wher%% is the normal derivative along the boundary 9.

We denote by wo(x, y) the solution of the following problem
A?wo = Qs(x, y), V(x,y) €EQcR? (6)

i}

It is well-known [6], that there exists an unique solution of the linear problem (6), (7).
Let Ux, y) =w(x,y) —wo(x,y) V(x,y) € Q. Then v(x,y) is the solution of the

following nonlinear boundary value problem.

Problem 1.
A = ak(x,y)e vy, V(x,y) € Q CcR? (8)
Ulgg = O o Vea =0, ©)
where v(x,y) = ai(x,y), a = ' and k(x,y) =0 D g—awo(xy)
HaCp 0 p

In the following, C(Q) denotes the class of continuous real valued functions in Q.

We denote by C®(Q) the set of functions u(x, y) whose partial derivatives, up to and
including order four, are all continuous on Q. And C((Q) denotes the set of functions
v(x,y) € C®(Q) that satisfy inequality 0 < v(x,y) < wo(x,y) for all (x,y) € Q.

Further only the circular plate is studied, i.e. Q = {(x,y) € RZ: x2 + y2 < 1}.

Theorem 1. There exists an unique solution v(x,y) of the nonlinear problem (1) in
CEH(Q).

Funding: This research is funded by the Science Committee of the Ministry of
Science and Higher Education of the Republic of Kazakhstan (Grant No
AP23489433).

Key Words: Partial differential equation, model of nonlinear oscillation, theory of

oscillation equations.
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ABSTRACT

In this study, the Estevez—Mansfield—Clarkson equation is considered to be
analyzed for its wave solutions. To implement this purpose the exponential function
method is used and ultimately new hyperbolic, trigopnometric and rational forms of the
exact solutions are obtained. Besides this, the two and three dimensional graphics
together with the contour and density plots are presented. Chemical engineers use
the Estevez—Mansfield—Clarkson equation extensively for studying surface reactions
and gas adsorption. The behavior of gases adsorbed onto solid surfaces may be
modeled and analyzed using this equation, which is essential for process design and
optimization in a variety of industries, including materials science, environmental
control, and catalysis. In order to create effective catalytic processes, it is hecessary
to comprehend how gases interact with surfaces, which is something that the
equation assists with. Reactor and other chemical process performance can be
improved with accurate adsorption modeling. Understanding the kinetics of surface
reactions is essential for creating new materials and enhancing those that already
exist. Everything from industrial catalysts to sensors may be impacted by this. The
equation can be used in environmental science to investigate and enhance
techniques for ensnaring and eliminating contaminants from gases, such as in water
and air treatment systems. It facilitates the creation of novel materials with particular
adsorption qualities that find utility in filtration and separation technologies, among
other fields. In general, the Estevez—Mansfield—Clarkson equation is a useful

resource for comprehending and refining gas-solid interaction processes.
Key Words: The Estevez—Mansfield—Clarkson equation, Exponential function

method, Mathematica software.
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ABSTRACT

This work presents a comprehensive study of the generalized viscous Burgers'
equation under the framework of a power-law fluid model. The Burgers' equation,
widely used in modelling various physical phenomena such as fluid dynamics is
traditionally based on Newtonian fluid assumptions. However, many real-world
materials exhibit non-Newtonian behavior, necessitating more generalized
approaches for solving nonlinear differential equations governed by power-law
models. Power-law models have been widely used to describe systems with scaling
properties, non-uniform growth, and self-similarity. In this work, we provide some
analytical and numerical solutions of a viscous Burgers’ equation for the isothermal

flow of power-law non-Newtonian fluids:
pai(x’ =u i(|a_u|m_1 ™,

ot ox = ax dx
where p is the density, 4 the viscosity, u the velocity of the fluid in x direction and m
the power-law index. The equation augmented with the initial condition u(0,x) =
Uo(x) =sinmx, 0 < x <1 and boundary condition u(t,0) = u(t,1) = 0.

We study the existence and uniqueness of solutions of the Burgers equation in
Sobolev space. Moreover, we construct numerical solutions to the problem using the
high-level modelling and simulation package COMSOL Multiphysics. We explore
the effects of different power-law indices on the evolution of the solution and
compare the efficiency and accuracy of the proposed numerical method with the
exact analytical solutions.

Key Words: non-Newtonian fluids, Analytic solutions, Numerical solutions, Burger’s

equation, Power-law, Sobolev space, COMSOL Multiphysics.
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ABSTRACT

Because of its broad applicability, fractional partial differential equations have drawn
much interest from academics lately. These equations are used to model various
phenomena that occur in real-world situations. One of these equations are the well-
known Korteweg-de-vries (KdV) and Boussinesq equations. This study introduces
new analytical solutions to the (3+1)-dimensional extended KdV equation. These
extension include a second-order time derivative term similar to Boussinesq
equation. For this purpose, sub-equation method is used to obtain new analytical
solutions. This method is based on the Riccati equation and its solutions. The
present equation has been used to model a wide range of nonlinear phenomena
occurring in plasma physics, fluid mechanics, tsunami events, and other scientific
disciplines. It can also be used to analyse the properties of the above-mentioned
equation. Numerous analytical solutions that were not discovered in the literature are

acquired, and a few of the solutions' graphical representations are provided.

Key Words: Sub-equation method, analytical solution, extended Korteweg-de Vries

equation.
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ABSTRACT

Fibonacci and Lucas numbers have received increasing attention in the last few
decades. It is extensively studied in several fields of mathematics, such as linear
algebra, calculus, and applied mathematics. In addition, Gaussian numbers, for
which various studies have been carried out, were introduced as complex Fibonacci
numbers by Horadam in 1963. The Pell numbers, another significant and noteworthy
numbers, similar to the Fibonacci and Lucas numbers, is determined by the
recurrence
P,=2P, 1+ P,

for n > 2, with initial values Po = 0 and P1 = 1. Using the Pell recurrence relation as
an analogy, the set of Gaussian Pell numbers is defined based on this definition.

In this study, we make generalizations of the well-known Gaussian Pell numbers and
indicate this new class as generalized Gaussian k-Pell numbers. Furthermore, we
provide relationships between the Gaussian Pell numbers and the generalized
Gaussian k-Pell numbers. In the same manner, as an extension of the Gaussian Pell
polynomials in Yagmur's work in 2019, we identify a novel class of generalized
Gaussian k-Pell polynomials and explain the relationships between generalized
Gaussian k-Pell polynomials and Gaussian Pell polynomials. Then, we determine the
matrix representation for new generalization of these humbers and polynomials, and

demonstrate and prove Cassini’s identity of them.

Key Words: Gaussian Pell numbers, Gaussian Pell polynomials, Cassini’s identity.
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ABSTRACT

The objective of this study is to investigate the analytical solutions of fractional-order
partial differential equations categorized as generalized equations. This study uses
the extended Kudryashov method to address the fractional-order generalized
Burgers-Huxley equation, which provides insight into the evolutionary aspects of
nerve impulse propagation, considering the interaction between reaction
mechanisms and diffusion transports, the fractional-order generalized Huxley
equation, which deals with nerve impulse propagation in nerve fibers and the motion
of liquid crystals in walls, the fractional-order generalized Fisher equation, which
helps us to analyse population dynamics, taking into account factors such as natural
selection and migration, the fractional-order generalized Burgers equation, which
studies the behaviour of weakly non-linear acoustic waves travelling in one direction
through gas-filled pipes. Through this approach, exact solutions to these equations
are derived, and we visualise the obtained results in 3D using Maple. The results
underline the effectiveness and reliability of the extended Kudryashov method as a
clear and efficient tool for solving the specified equations.

A significant advantage of this method is its capacity to simultaneously yield multiple
exact solutions for equations presented in a generic format. The clarity, efficiency,
and reliability of this approach establish it as a robust tool for generating novel exact

solutions.

Key Words: The fractional order generalized nonlinear differential equations,

extended Kudryashov method, conformable fractional derivative.
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ABSTRACT

In this research, we present a novel Laplace transform-based encryption method.
The recommended encryption technique uses the inverse Laplace transform to
decrypt data and the Laplace transform of Bessel functions to encode plaintext. This
approach highlights the significant relationship between mathematical theory and
practical applications of cryptography by demonstrating the potential of Bessel
functions and Laplace integral transformations in the field of encryption. Although
they are not frequently associated with conventional cryptographic methods, Bessel
functions and Laplace transforms offer valuable insights into the development and
evaluation of encryption algorithms. Bessel functions are widely used in
communications, signal processing, and error-correcting codes. They are obtained by
solving Bessel's differential equation.

Their relevance in encryption technology stems from their ability to represent intricate
waveforms and their use in modulation and demodulation procedures. Bessel
functions in particular can be used to build encryption technigques that depend on
waveform manipulation and signal modification. Moreover, a strong basis for
investigating novel cryptographic methods is provided by the transformational
gualities of Laplace transforms combined with the mathematical attributes of Bessel

functions, such as orthogonality and completeness. Innovative encryption techniques
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that strengthen security characteristics and boost computational efficiency can be
created by looking at these qualities in the context of theoretical cryptography.
Hence, this work advances knowledge about the use of sophisticated mathematics in
the creation of safe and effective cryptographic systems. Similarly, some other
integral transformations have also been used in encryption problems, such as the
Sumudu, Natural, Kamal transforms, etc.

Key Words: Bessel function, Laplace transform, cryptography, encryption,

decryption
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ABSTRACT

We concentrate on the following fuzzy difference equations system with
higher-order

Zinz]l ﬂn—i Zzljln—i
v

ﬂwl:nl"‘ ’yn+1:772+ V4

n

where m is positive integer, the parameters 7,77, and the initial values g,y for
ie{01,...,m} are positive fuzzy numbers in this paper. Also, we study the existence

and uniqueness, boundedness, persistence and convergence of positive solutions of
mentioned system. Finally, we give some numerical examples to support the validity
and effectiveness of our theoretical results obtained.
Our research focuses on mainly evaluating and examining a four-dimensional system
generated through the Zadeh extension, as well as demonstrating boundedness,
persistence, and various stability aspects such as local and global asymptotic
stability at equilibrium point for mentioned system.
The theory of difference equations, the methods to solve them play an important role
in many fields such as finance mathematics, computer sciences, control theory.
Since conditional parameters may fluctuate or change within a certain range, one
way to solve this kind of problems is the fuzzification of the difference equation which
is based on the indeterminacy.

A fuzzy difference equation is an equation with fuzzy initial conditions and
fuzzy parameters. Therefore, the solutions are also fuzzy numbers. Fuzzy numbers
concept has widely many applications such as finance, population models, time

series, medicine etc. due to the advances in technology.
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ABSTRACT

In this work we consider the fifth - order degenerate differential equation, which
called the Kawahara type equation or the generalized Korteweg-de Vries equation.
This equation is given on the real line, and its coefficients are assumed unbounded
functions. The differential operator corresponding to such equation is not semi-
bounded in the Hilbert space. So its study requires the use of new methods. We
obtain the sufficient conditions for the existence and uniqueness of the solution in the
Hilbert space, as well as the conditions for the fulfillment of the coercive estimate of a
solution. These issues are important in the theory of odd-order differential equations
with variable coefficients.

The Kawahara equation describes the propagation of one-dimensional
nonlinear waves in a dispersive medium. Stationary nonlinear Kawahara type
equation with a variable coefficients is reduced to the degenerate differential
equation as a result of linearization. When the coefficients of these equations are
bounded and smooth, these linear equations and its some nonlinear generalizations
were studied by A. Birgebaev and M. Otelbaev [1], and V. Faminsky, M.A. Opritova
[2]. The study of the correctness of equation and maximal regularity of the solution in
the case when its coefficients are unbounded functions is a natural continuation of

the above works.

Key Words: Fifth - order differential equation, closure, coercive estimate.
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ABSTRACT

Interpolation is a fundamental mathematical technique used to estimate unknown
values within the bounds of known data points. This presentation delves into five
prominent interpolation methods: Linear Interpolation, Polynomial Interpolation,
Spline Interpolation, Radial Basis Function (RBF) Interpolation, and Kriging Method,
highlighting their applications, mathematical foundations, and relative strengths and
weaknesses.

The Linear Interpolation method is the simplest among the five, offering a quick and
straightforward solution by drawing a straight line between two known data points to
estimate intermediate values. Its primary advantage lies in its computational
efficiency, but it is limited in precision, especially for datasets that exhibit non-linear
structures. Polynomial Interpolation, in contrast, fits a single polynomial to the entire
dataset, offering more accuracy in capturing the underlying trend, particularly for
small datasets. However, it is prone to significant errors, especially when using high-
degree polynomials. Spline Interpolation overcomes some of the drawbacks of
Polynomial Interpolation by using piecewise polynomials to ensure smooth transitions
between data points. Particularly, cubic splines are favored for their balance between
precision and computational complexity. Radial Basis Function (RBF) Interpolation is
particularly effective for high-dimensional data and in scenarios where capturing
intricate relationships between data points is crucial. The Kriging method is a
geostatistical interpolation technique that excels in spatial data analysis.

The presentation also compares these methods using TOPSIS across four key
criteria: precision, computation speed, flexibility, and error margin. Linear
Interpolation, while fast, is the least precise. Polynomial Interpolation can be precise
but risks high error margins with increasing polynomial degree. Spline Interpolation

offers a good balance of precision and flexibility, while RBF Interpolation provides
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flexibility at the cost of computational speed. Kriging stands out for its low error
margin despite requiring higher computation.

In conclusion, the choice of an interpolation method depends on the specific
requirements of the task at hand, including the nature of the data, desired accuracy,
and available computational resources. The purpose of this presentation is to provide
a comprehensive understanding of the methods discussed and facilitate informed
decision making in their application in various fields.

Key Words: Interpolation methods, data analysis, spline techniques.
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ABSTRACT

The importance of fractional differential equations has significantly increased in
recent years due to their wide range of applications in physics and engineering.
These equations have been studied for over 300 years, beginning with a question
posed by L'Hospital to Leibniz in a letter dated 1695. Recently, many researchers
have focused on the Hyers-Ulam stability of fractional differential equations.
The concept of Hyers-Ulam stability first emerged in 1940 at the University of
Wisconsin, in connection with a problem concerning the stability of functional
equations. In 1941, Hyers [1] introduced the concept with a theorem that provided a
solution to this problem, laying the foundation for future research in this area.
In 2015, Wang and Xu [2] presented the following two type of fractional differential
equations with Caputo fractional derivatives
Dgr y(©) — Ay(8) = f(0),

and

“De y(1) — A(°DF y)(1) = g(D),

where t>01eRn—-1<a<s<nm-1<B<m0<f<amneNm=<n f(t
and g(t) are real functions defined on R+ and ¢Dg- is the Caputo fractional derivative
of order a defined by

1 t
(CD“+ () = J(t = )t yn(x)dx. €y
0 I'(n—a)
0

They demonstrated the Hyers-Ulam stability of two types of fractional linear
differential equations by using the Laplace transform.

In 2017, Shen and Chen [3] addressed the stability issue of linear fractional
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differential equations with constant coefficients by employing the Laplace transform
method.
In 2020, Jarad and Abdeljawad [4] examined the following Cauchy problem within the
context of generalized Caputo fractional derivative
CCngy(t) —Ay@) =ft),t>a0<a<1,1€ER,
y(at) =¢, c € R
Motivated by the ideas of Wang and Xu [2] and Jarad and Abdeljawad [4] (for g(t) =
t and a = 0), this paper presented the stability of the Hyers-Ulam type for linear
fractional differential equations using the Dinesh Verma Transform (DVT):
Dg+ y(t) = Ay(t) = f(O.
Here, ¢Dg. is defined in (1) and Dinesh Verma transform is defined by

[ee)

DO} =p5 [ e f(B)dt,

0
where f(t) is a well-defined function of real numbers t >0, p may be a real or

complex parameter.
Key Words: Caputo fractional derivative, Hyers-Ulam stability, Dinesh Verma

transform.
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ABSTRACT

In ecological systems, predation is a fundamental interaction influencing species
survival and biodiversity. Understanding the long-term dynamics of prey-predator
relationships necessitates examining various models that incorporate different
biological phenomenas. In this study, we investigate a predator-prey model that
combines fear, its carry-over effect and Allee effect. The indirect effects of predators
can act as a suppressive factor on the reproduction of prey populations. We
incorporate the classic fear factor and extend it to include the concept of carry-over
effect, which refers to how an individual’s past experiences and history influence their
current performance in specific situations. Additionally, we account for the Allee
effect in the prey population, an important ecological mechanism driven by factors
like mate limitation, cooperative defense, cooperative feeding, and environmental
conditioning. Given that many biological systems inherently exhibit memory effects,
we employ the Caputo fractional derivative, which is beneficial due to its non-local
properties. This approach helps us better understand how past experiences influence
current hunting behavior, leading to more realistic outcomes. Our research provides
deeper insights into predator-prey dynamics and introduces a novel method for
modeling ecological systems with memory effects. The stability analysis of the
equilibrium points of the system is performed and the existence of a Hopf bifurcation
around the positive equilibrium point is investigated. Then the theoretical findings are

verified by numerical results and interpreted biologically.

Key Words: Carry-over, Allee effect, Caputo fractional derivative.

107


mailto:htckrky.38@gmail.com
mailto:ercanbalci@erciyes.edu.tr

International Conference on Mathematics and Mathematics Education (ICMME-2024), Nevsehir
Haci Bektas Veli University, Cappadocia University, Nevsehir, Tiirkiye, October 3-5 2024
“Mathematics in Cappadocia in memory of Alev ALATLI”

REFERENCES

[1] C.M. O’Connor, D.R. Norris, G.T. Crossin and S.J. Cooke, Biological carry-over effects: linking
common concepts and mechanisms in ecology and evolution, Ecoshere 5 (3) (2014) 1-11.

[2] E. Balci, Predation fear and its carry-over effect in a fractional order prey-predator model with
prey refuge, Chaos, Solitons & Fractal 175 (2023) 114016

[3] E. Gonzalez-Olivares, B. Gonzalez-Yanez, J.M. Lorca, A. Rojas-Palma, and J.D. Flores,

Consequences of double allee effect on the number of limit cycles in a predator-prey model,
Computers & Mathematics with Applications 62 (9) (2011) 3449-3463.

108



International Conference on Mathematics and Mathematics Education (ICMME-2024), Nevsehir
Haci Bektas Veli University, Cappadocia University, Nevsehir, Tiirkiye, October 3-5 2024
“Mathematics in Cappadocia in memory of Alev ALATLI”

Dynamics of a three-dimensional system of difference equations
with exponents

Gamze Giingér ! and Yasin Yazlik®
1 Nevsehir Haci Bektas Veli University, Institute of Science, Department of Mathematics, Nevsehir,
Tarkiye
gamzegungor.3850@gmail.com
2 Nevsehir Haci Bektas Veli University, Faculty of Science and Arts, Department of Mathematics,
Nevsehir, Turkiye
yyazlik@nevsehir.edu.tr

ABSTRACT

In this study, we consider the following three-dimensional system of difference
equations

Xn+1 = a1 + a e 1 + bype=y-1,
{yn+1 = az + c e7yn-1 + dzpe=?n-1, n € Ny,
Zn+1 = az + f e + gxpe—¥nl,

where the parameters ai, a2 a3, a,b,c, d, f, g are positive real numbers and the
initial conditions x—;, y—, z—;, i € {0,1}, are arbitrary nonnegative real numbers. Also,
the boundedness, persistence, invariance, convergence and the global asymptotic

behaviour of the positive solutions of mentioned system are studied.

Key Words: Boundedness, invariance, global behaviour.
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ABSTRACT

This study, we investigate the fractional Benjamin-Ono equation and the use
of Jacobi elliptic functions to obtain exact solutions to this equation. The fractional
Benjamin-Ono equation is an extension of the classical Benjamin-Ono equation,
incorporating fractional derivatives to model the propagation of nonlinear dispersive
waves. This equation has been generalized to capture more complex wave dynamics
in physical systems, with significant applications in fields such as water waves,

plasma physics, and optics.

Jacobi elliptic functions provide a powerful analytical tool for solving such
nonlinear differential equations. In our work, we utilize Jacobi elliptic functions to
derive exact solutions to the fractional Benjamin-Ono equation. These solutions are
further analyzed and visualized through 3D modeling using the Maple software,
allowing for a comprehensive examination of physical parameters such as wave
amplitude, speed, and periodic structures. The obtained solutions offer crucial
insights into the nonlinear behavior of waves and reveal the effects of fractional

derivatives in physical systems.

In conclusion, the use of Jacobi elliptic functions presents an effective method
for solving the fractional Benjamin-Ono equation, and these solutions contribute to a
deeper understanding of physical systems. The 3D modeling conducted in Maple
enhances the visualization and analysis of these solutions, introducing new
perspectives in the modeling of nonlinear dispersive systems and broadening the

applicability of such equations across various fields.
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ABSTRACT

This study presents new exact solutions of hyperbolic and trigonometric functions
derived from the conformable fractional Biswas-Milovic equation, characterises long-
distance optical communications, which is a generalisation of the nonlinear
Schrédinger equation that has been at the center of the development of optical
technologies, resulting nonlinear fibers and plasma physics. The fractional Biswas-
Milovic equation is investigated in conformable derivative sense. It is used the
analytical method, Sardar sub-equation, which is a powerful procedure that allows
extracting the various types of solitons and search for some new solutions, such as
hyperbolic and trigonometric functions. The resulting solutions are novel for the
fractional Biswas-Milovic equation with the help of the method used, a powerful
instrument for exploring precise solitary wave solutions for various other nonlinear
equations in a nonlinear medium. In case special values are given to the parameters
involving this approach, solitary wave solutions obtained from this method, which
produces abundant solitons. Singular, bright—singular, bright and dark solitons are
reported via parametric restrictions that shown with 3D graphics. These solutions find
their application in communication to transmit information, because solitons could
propagate over long distances without shrinking and without changing their shape.

The results can have a great impact on many areas of nonlinear science.

Key Words: The fractional Biswas-Milovic equation, Sardar sub-equation method,

solitons.
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ABSTRACT

The purpose of this study is to present sufficient conditions for the existence of
solutions of the boundary value problem involving a nonlinear fractional differential
equation that incorporates a broad form of the Caputo fractional derivative
concerning a new function and integral, multi point boundary conditions. Existence
and uniqueness of the solution is established using the fixed point theorems
established by Banach, Schafer. At the end some examples are also given to

illustrate our results.

Key Words: Boundary value problem, fractional derivative and integral, fixed point

theorem.
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ABSTRACT

In this study, we investigate the traveling wave solutions of nonlinear partial
differential equation which describe processes that exhibit anomalous diffusion or
memory effects by the using two powerful analytical methods: Kudryashov's
method and Sardar's method. The equation, plays a crucial role in modeling
nonlinear wave propagation and soliton dynamics in various physical systems, such
as plasma physics and nonlinear optics. Kudryashov's method allows for the
construction of exact solutions by balancing nonlinear and dispersive terms, while
Sardar's method simplifies the equation into a set of solvable algebraic equations,
offering semi-analytical solutions. By applying these methods, we derive exact and
approximate traveling wave solutions that describe stable waveforms propagating
through nonlinear media. The results highlight the efficiency of these techniques in
handling nonlinear equations, providing new insights into soliton behavior and wave
stability in complex systems. The significance of these solutions lies in their ability to
model wave propagation in real-world systems with nonlinearity and dispersion,
offering potential applications in various fields including optical communication, fluid

dynamics, and quantum systems.

Key Words: Nonlinear partial differential equation, Kudryashov’s method, Sardar’s

subequation method.

REFERENCES

[1] N. A. Kudryashov, Method for finding highly dispersive optical solitons of nonlinear differential
equations. Optik International Journal for Light and Electron Optics 206 (2020) 1-9

[2] O.Kirci, T. Akturk, H. Bulut, Simulation of wave solutions of a mathematical model

representing communication signals, Journal of the Institute of Science and Technology 11 (4)
(2021) 3086-3097

115


mailto:serife.muge.ege@ege.edu.tr

International Conference on Mathematics and Mathematics Education (ICMME-2024), Nevsehir
Haci Bektas Veli University, Cappadocia University, Nevsehir, Tiirkiye, October 3-5 2024
“Mathematics in Cappadocia in memory of Alev ALATLI”

[3] N.A. Kudryashov, Solitary waves of the non-local Schrodinger equation with arbitrary
refractive index, Optik 231 (2021) 1-5

[4] S. M. Ege, Traveling wave solutions for two physical models via extended modified
Kudryashov method, Journal of the Institute of Science and Technology 11 (1) (2021) 625-634

[5] L.Yan, H. M. Baskonus, C. Cattani, W. Gao Extraction of the gravitational potential and high

frequency wave perturbation properties of nonlinear (3+1)-dimensional Vakhnenko Parkes
equation via novel approach, Mathematical Methods in the Applied Sciences 5 (1) (2022).

116



International Conference on Mathematics and Mathematics Education (ICMME-2024), Nevsehir
Haci Bektas Veli University, Cappadocia University, Nevsehir, Tiirkiye, October 3-5 2024
“Mathematics in Cappadocia in memory of Alev ALATLI”

Fractional-order model with Holling Type-2 functional response of
the post-disaster period: Study for 2023 Elbistan Earthquake

Teslima Dagbasi ' and Bahatdin Dasbasi ?
1 Kayseri University, Blinyan Vocational School, Department of Property Protection and Security,
Kayseri, Turkey, teslimadasbasi@kayseri.edu.tr
2* Kayseri University, Faculty of Engineering, Architecture and Design, Department of Engineering
Basic Sciences, Kayseri, Turkey, bdasbasi@kayseri.edu.tr

ABSTRACT

In this study, the mathematical model examining the relationships between the
population that survived the disaster and continues to live in the disaster area, the
population that migrated to another region, the number of newly constructed
independent units in the disaster area after the disaster and the socio-economic
development index (SEDI) variables in the disaster area was expressed with
fractional-order differential equations (FODE). In addition, the relationship between
the migrating and non-migrating population was presented in the model as Holling
Type-2 functional response. Both existence and uniqueness of the solutions of the
proposed model as well as their non-negativity and boundedness are shown.
Additionally, the existence of a positive equilibrium point and its local asymptotic
stability are demonstrated.

In real-world applications, data after the 1999 Golciuk earthquake were used in the
model and the parameters, derivative order and functional response were determined
by considering the minimum Root Mean Square Error (RMSE). Then, the
performance of the proposed model with these values was shown for the 2023
Elbistan earthquake. Thus, 5-year and 10-year estimates of the non-migrating
population, migrating population, the number of newly constructed independent units
and SEDI index values for Elbistan were presented.

Public institutions and organizations aim to realize their social and economic target
plans within the specified time period in order for a region to reach its pre-disaster
population structure. Thanks to the results of the model we propose, predictions are
made about whether they can reach these goals within the specified time period. The

structure of the mathematical model with Holling type-2 functional response used
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adds innovation to the literature in terms of analysis and adaptation of the results to
the real-world example. In this context, the following questions are answered in this
study for the February 6, 2023 Kahramanmaras/Elbistan earthquake, which is a real-
world example, with the model we propose:

* When can Elbistan reach its pre-disaster population size?

* How many new independent sections need to be built for Elbistan to reach its pre-
disaster population size?

* What is the change in the population size living in Elbistan before the disaster and
migrating to different regions after the disaster over time?

* What is the change in the SEDI value of Elbistan over time?

Although it was made specifically for Turkey and the earthquake situation, the model
and analysis proposed here are highly functional in terms of applicability to natural

disasters such as tsunamis and landslides occurring in different parts of the world.

Key Words: Fractional-order differential equation, Holling type-2, Earthquakes,

Socio-economic development index, Root Mean Squared Error.
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ABSTRACT

The goal of this study is to investigate the one-dimensional unsteady natural
convection flow through an infinite vertical cylinder, the transfer of heat and mass
when there is a constant heat flux at the surface of the cylinder, and how the
parameters that are found affect the flow. The dimensionless, unsteady linear
governing boundary layer equations are transformed into non-dimensional form, and
an implicit finite difference method of the Crank-Nicolson type is used. The core of a
nuclear reactor may need to be cooled rapidly in the event of a pump or power failure
by using flow through vertical cylinders that transfer mass and heat. It is found that
the solutions of the problem using the profile developed by the finite difference
method give good results and are simpler and faster than the analytical solution
methods developed for this problem. A simple and rapid method of solving this
problem is essential. The impressive effects on both velocity, concentration, and
temperature distribution for different numerical values of parameters such as Schimtd
number, Prandtl number, mass Grashof number, thermal Grashof number, and time
are investigated using graphs and tables. The Sherwood number and skin friction are
also plotted. The results show that the concentration stabilises at very large values of
time, while the temperature and velocity vary with time in an unbounded manner.

Key Words: Finite Difference Method, Vertical Cylinder, Heat Flux, Mass Transfer
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ABSTRACT

The concept of the Ricci-Bourguignon flow was introduced by J.P. Bourguignon, as
an extension of the Ricci flow, based on an unpublished paper by Lichnerowicz and
an article by Aubin. The Ricci-Bourguignon flow is an intrinsic geometric flow on
Riemannian manifolds whose fixed points are solitons. Therefore, Ricci Bourguignon

solitons produce identical similar solutions to the Ricci-Bourguignon flow defined as

ag .
~ = —2(Ric — prg), g(0) = go,

where Ric is the Ricci curvature tensor, r is the scalar curvature with respect to the

semi-Riemannian metric g, and p is a nonzero real constant.

The quadruplet (g,¢,4, 1) on M satisfying the equation
1
Eng +S+2(A—pr)g +2un@n =0,

where (M, g) is a semi-Riemannian manifold, is called a n -Ricci Bourguignon
soliton, where A and u are real constants, n is the dual of the vector field ¢ and S is

the Ricci curvature tensor of the manifold M.

Ricci solitons have attracted great attention especially in recent years and have been
studied by many mathematicians. On the other hand, Lorentz para-Kenmotsu
manifolds are a very important type of manifold for geometry, mathematics and
physics. In this study, we have considered 7 -Ricci Bourguignon solitons on Lorentz
para-Kenmotsu manifolds. We have examined 7 -Ricci Bourguignon solitons in detail

on some special curvature tensors such as Riemann curvature tensor, projective
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curvature tensor, concircular curvature tensor, M-projective curvature tensors for
Lorentz para-Kenmotsu manifolds. Especially, we have given important
characterizations of Ricci pseudosymmetric and Ricci semisymmetric Lorentz para-
Kenmotsu manifolds by using these curvature tensors and n -Ricci Bourguignon

solitons.

Key Words: n- Ricci Bourguignon soliton, Lorentz para-Kenmotsu Manifold, Ricci

Pseudoparallel Manifold.
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ABSTRACT

Compartmental models are widely used in epidemiology to study the spread of
infectious diseases by dividing populations into distinct groups based on disease
status. A key extension of these models includes asymptomatic individuals, who do
not exhibit symptoms but can still transmit the infection, offering a more realistic
approach to understanding disease dynamics. In this work, we further refine this
approach by incorporating In this work, we refine the model by introducing logistic
growth dynamics to account for more realistic population changes over time.

To analyze the behavior of epidemic models, stability and bifurcation analysis are
crucial tools. In this work, we focus on determining the stability of a compartmental
model includes asymptomatic individuals by using the Routh-Hurwitz criteria, which
provides conditions for the stability of equilibrium points based on the system’s
characteristic equation. By calculating the eigenvalues of the Jacobian matrix at
equilibrium points, we assess stability under varying parameters and identify when
bifurcations may occur. This approach allows us to detect shifts in the model’s
dynamics driven by changes in key parameters.

Our results provide deeper insight into the potential for disease spread and offer a
framework for predicting critical thresholds where small changes in parameters lead

to significant shifts in infection dynamics.

Key Words: Epidemic modelling, Routh-Hurwitz criteria, stability analysis.
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ABSTRACT

In this paper, we investigate the nonlinear dynamics of a discrete-time Leslie type
predator-prey system with prey harvesting. We use nonstandard finite difference
method to discretize a continuous model into a discrete system. We investigate
existence of equilibrium points and stability analysis of the discrete system using
some analytical techniques. We not only explore the Neimark-Sacker bifurcation of
the discrete system but also apply some chaos control techniques to stabilize the
chaotic fluctuations and ensure sustainable population levels. We present numerical
simulations such as phase portraits, maximum Lyapunov exponents, bifurcation

diagrams, and controlled regions to support the theoretical results.

Keywords: Stability Analysis, Neimark-Sacker Bifurcation, Chaos Control, Leslie
Type Predator-Prey Model, Nonstandard Finite Difference Method, Prey Harvesting
Effect.
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ABSTRACT

This study uses the B-spline functions as approximate functions to offer a
finite element scheme for numerical solutions of the Gilson-Pickering (G-P) equation.
Additionally, an investigation of the algorithm's Von-Neumann stability has been done
[1]. Furthermore, the method's practicality and dependability are illustrated through
an analysis of a single soliton's behavior. To regulate the efficiency and conservation
features of the proposed algorithm, the L2 and L~ error norms as well as the two
lowest invariants, 11 and 12, of the equation have been calculated [2]. The aspects of
the problem modelled are easily visualized thanks to the tables and images that
accompany the obtained numerical results. The outcomes also show that our

approach is effective .

Keywords : Gilson-Pickering Equation; Finite Element Method; Collocation; Septic

B-Spline
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ABSTRACT

Researchers have recently focused on the concepts of fractional differentiation and
integration. Interest in fractional calculus is increasing day by day. It is frequently
used in many areas such as physical processes, natural processes, engineering
problems and real world problems. Physical and engineering problems that classical
differentiation and integration are insufficient to explain are better explained by
fractional calculus increases the interest in this field considerably.

In this study, it is considered nonlinear variable order integro-differential equations in
sense of conformable and beta derivative. Two examples of integro-differential
equations with variable order derivatives are considered and a modified variational
iteration method (MVIM) is proposed and a solution procedure for these equations is
established.

The definitions of the derivative in the conformable and beta sense are generalized
and different functions are used as the order of the derivative. To demonstrate the
effectiveness of the method, it is obtained semi-analytical solutions using various
functions.

It is used figures to show the effect of various order functions with respect to the
exact solution. It is utilized figures to compare oscillations and fluctuations due to
fractional derivatives. Also, the effects of conformable and beta derivatives on the

solution of nonlinear variable order integro-differential equations are investigated.
Key Words: modified variational iteration method (MVIM), variable order

conformable derivative, variable order beta derivative, variable order integro-

differential equation
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ABSTRACT

Behavior of solutions of mathematical models can be evaluated without solving
them with the help of stability analysis of equilibrium points. The most common
method used to analyze the behavior of solutions of systems is the analysis which
based on spectral criteria. It is well known that the problem of calculating the
eigenvalues of non-symmetric matrices, i.e. the problem of studying spectral

properties, is an ill-posed problem [1,2].

The other method used for stability analysis of linear systems is Lyapunov's
theorem. According to Lyapunov's theorem, if the system is schur stable, Lyapunov
matrix equation (LME) has a positive definite solution [1,4,5,6]. However, the
existence of this solution does not give information about the quality of the stability of
the system. The stability parameter w(A4) = ||H||, which depends on the solutions of
the (LME), gives an idea about the quality of the system's stability, robustness to
external influences and sensitivity of the system. If A is Schur stable then w(4) < oo,
otherwise it is shown with "w(A) = co" [3]. Moreover, sensitivity analysis is performed
with the continuity theorems [1,4]. Thus, stability intervals that preserve Schur
stability of matrix families consisting of linear combinations can be obtained. These
intervals can be extended with the given methods and algorithms [5,6].

In nonlinear systems, decisions are usually made by linearizing with the help of
Jacobian matrix. In this study, we will perform stability analysis on the Nicholson-

Bailey model and SIR model by taking into account the studies in the literature, and
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we will obtain intervals by performing sensitivity analysis for Schur stability with the
help of stability parameter and continuity theorems in linear systems. We will give
results on the stability analysis of Nicholson-Bailey model and SIR models. We will
test these results with numerical examples [7,8].

Key Words: Schur stability, continuity theorems, stability parameter, mathematical
model.
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ABSTRACT

This paper is concerned with the spectral properties of the operator L generated
by the finite system of Klein-Gordon s-wave differential expressions in the
space L2(R4, CV). We investigate the spectrum of L and find the conditions for
the potential, under which there exist finite number of eigenvalues and spectral
singularities with finite multiplicities. Along with generalizing and adopting the
recent results to Klein-Gordon operators, this paper may lay the groundwork for
some problems including matrix valued operators, inverse problems and

scattering theory.

Key Words: Spectral analysis, eigenvalues, spectral singularities.
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ABSTRACT

This study consists of five chapters. Basic information is included in the
introduction section. Information about optimization definition, daily survival and
geometry application areas is given. Optimization problems of some special curves
are expressed. In the second part, information about resource research and
previous studies is given. In the third section, which is the material and method
section, the objective function, the optimal point, some special cycloid type curves
and the helix curve are expressed. The Gradient descent method to be specifically
applied is explained in detail in the third section. The application steps of the
gradient descent method are explained in detail and its application on a curve is
shown. The advantages of the gradient descent method and the reasons for its
preference are expressed. The definitions and equations of the special curves to be
optimized with the gradient descent method are expressed. In the fourth part, which
is the original part of the study, epicycloid, hypocycloid and helix special curves were
optimized by the gradient descent method. With this algorithm, the minimum and
maximum values of the curves within the specified range were calculated. These
values are expressed in tables and graphs. In the fifth chapter, which is the last part
of the study, information is given about the continuation and diversification of this

study.

Key Words: Gradient descent algorithm, Helix curve, Optimization, Cycloid type
curve
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ABSTRACT

Higher order Fibonacci and Lucas polynomials are polynomial sequences formed by
generalizing classical Fibonacci and Lucas number sequences. These polynomials
have an important place in theoretical and practical mathematical applications. This
study aims to generalize higher order Fibonacci and Lucas polynomials. First,
existing definitions, theorems and properties in the literature are used to describe the
generalization of these higher order polynomials. Moreover, generating functions and
Binet formulas for generalized higher order Fibonacci and Lucas polynomials are
derived. In addition, several important identities of these generalized higher order
polynomials are obtained. The findings are expected to increase the importance of
generalized higher order polynomials in the mathematical literature and contribute to

the research to be done in this field.

Key Words: Higher-order Fibonacci Polynomials, Higher-order Lucas Polynomials,

Generating functions, Binet formulas.
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ABSTRACT

In [1], the continuous-time predator —prey population model has been investigated. In
this study we have considered a discrete-time type of these system by applying the
forward Euler scheme. In [2], existence of the fixed points and stability of the system
have been studied. Therefore, we focus on the topological classification of the co-
existence fixed point and possible bifurcation types of the system such as Neimark-
Sacker and flip bifurcations using both bifurcation theory and center manifold theory.
The control method of OGY feedback is investigated for the system. Finally,
numerical examples are given to verify theoretical results obtained. These examples
not only support our theoretical finding but also show the complex dynamical
behaviors of the discrete-time system.

We prove that if the bifurcation parameter exceedes a critical bifurcation value, the
stability of the co-existence fixed point of the system goes from stable to unstable
and the flip and Neimark-Sacker bifurcations arise from at this critical value.
Analytical findings and numerical simulations show that the integral step size plays
an important role in the local stability of the co-existence fixed point, flip, and
Neimark-

Sacker bifurcations and dynamics of the discrete-time predator-prey system after the

original continuous-time the predator-prey system is discretized.

Key Words: Predator-prey population model, Flip bifurcation, Neimark-Sacker

bifurcation, Chaos control.
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ABSTRACT

In this study, the dynamics of fluid flow in a porous medium under the influence of
magnetohydrodynamics (MHD) have been thoroughly investigated. A time-
dependent flow model between parallel plates has been developed, where fractional-
order differential equations are employed. The reason for preferring fractional
derivatives is that they provide more flexible and realistic modeling results, going
beyond classical derivatives. Fractional derivatives allow for a broader examination of
the system’s dynamics, as they consider both past and present states of the flow,
offering a richer solution. In the study, the existence and uniqueness conditions for
the solutions of the developed fractional differential equation system were analyzed.
This analysis is crucial to ensure the validity of the model and the reliability of the
solutions. Additionally, the Hyers-Ulam stability of the solutions was examined,
assessing whether the system remains stable under various conditions. Numerical
solutions were obtained using the finite difference method. The time-dependent
Caputo fractional derivative was discretized using the Grinwald-Letnikov (GL)
approach, while the terms related to space were computed with the Crank-Nicolson
method. The Thomas algorithm was used for solving the fractional differential
equation system. After obtaining the velocity, temperature, and concentration
profiles, the effects of flow parameters such as Gr, Gm, Pr, M, Sc, and K on these
profiles were thoroughly analyzed. Furthermore, the motion of the plate under
constant speed and periodic acceleration was separately evaluated. The effects of
varying the fractional-order derivative were illustrated through graphical

representations.

Key Words: Fractional derivative, Grinwald Letnikov approach, Hyers Ulam stability.
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ABSTRACT

In this paper, a mathematical model of reaction-diffusion artificially evaluates the
behavior of low-density lipoprotein (LDL), lipoprotein (a), and c-reactive protein
(CRP) in the arterial walls, which contribute to processes of diseases such as heart
attack and stroke by forming plaques on their interior wall has been proposed. It
models these molecules' diffusion and biochemical interactions via partial differential
equations to reproduce their functions in oxidation, inflammation, and formation of
plaques. Computational simulations via finite-difference methods reveal that C-
reactive protein increases the rate of low-density lipoprotein oxidation and promotes
plaque deposition, especially in regions of elevated local lipoprotein concentration.
Results Pointedly, this study revealed that elevated CRP could efficiently facilitate
development by the interaction of LDL and Lp(a), suggesting inflammation-targeted
treatment may be a potential strategy in the clinic. It, therefore, presents a robust
model to examine the interactive inflammatory effects of lipid metabolism in
cardiovascular disease. This study presents a comprehensive stability analysis of a
reaction-diffusion model that simulates the interactions between LDL, Lipoprotein(a),
and CRP, key players in the progression of atherosclerosis. This mathematical
modeling using finite difference methods and eigenvalue estimation provides deep
insights into the dynamics of lipid accumulation, inflammation, and their combined

effects on cardiovascular health. The main results are as follows.

Key Words: Finite Difference, Reaction-Diffusion, Atherosclerosis
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ABSTRACT

In this paper, new numerical solutions for some nonlinear fractional differential
equations are obtained. The structure of fractional derivatives is investigated in a
conformable sense. Two-dimensional and three-dimensional graphs of the obtained
numerical solutions are plotted using the Maple software program. Fractional
derivatives, or derivatives of arbitrary (non-integer) order, are incorporated into
nonlinear fractional partial differential equations (NFPDES), which are an extension of
classical partial differential equations (PDEs). These equations appear in many
domains, including physics, engineering, biology, and finance, because they are
superior to fractional partial differential equations in simulating anomalous diffusion,
memory effects, and complex dynamical systems. Fractional derivatives, such as the
Riemann-Liouville, Caputo, or Grinwald-Letnikov derivatives, are involved in these
equations. Each of these derivatives has distinct properties and can be applied to
various kinds of situations. The understanding and solution of the problem are
influenced by the selection of the derivative.

NFPDEs may have nonlinear terms in the dependent variable, its fractional
derivatives, or both as sources of nonlinearity. Due to their nonlinearity, the equations
are frequently difficult to understand and solve, necessitating the use of the analytical
and numerical techniques used to explain quantum physics, wave propagation in
nonlinear, viscoelastic materials, and anomalous diffusion in complex media models
of electromagnetic waves in complex media, viscoelastic materials, and porous
media flow. Population dynamics in biological tissues: anomalous diffusion and

memory effects models that account for genetic traits and memory in financial
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markets.
Key Words: Fractional derivative, nonlinear fractional partial differential equations,

Maple software.
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ABSTRACT

This paper investigated the transient thermal behaviour of a functional graded
material (FGM) in a longitudinal fin. A longitudinal fin is a longitudinal structure used
to improve heat transfer in various systems, such as heat exchangers, electronic
cooling systems, and power generation equipment. The main objective of this study
is to analyse the efficiency of the longitudinal fin in terms of heat transfer and
temperature distribution. The fin surfaces are subjected to convection and radiation
to disperse heat. The exponential change in thermal conductivity with distance of the
longitudinal fin is considered. Also the cross-sectional area is assumed to be an
exponential function. The partial differential equation resulting from these
assumptions is the closed-form solution of the heat transfer equation for the FGM
wing and is obtained using the method of lines. The equation is first decomposed
using the method of lines, and then its numerical solution is obtained using the matrix
method. These solutions allow to check the accuracy of the transient numerical
predictions for large times. The thermal distribution along the fin is shown graphically
and compared with the literature. The results presented are not only of fundamental
interest but can also be used to design a functionally graded fin with the desired
stable and transient performance. The exponent of the heat transfer coefficient on
the temperature distribution are studied.

Key Words: Method of Lines, Functionally Graded Longitudinal Fin, Numerical

Solution, Heat Transfer Coefficient
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ABSTRACT

The Agnesi curve, one of the curve examples in the book Instituzioni Analitiche ad
Uso della Gioventu Italiana (1748) written by the 18th century Italian mathematician
Maria Gaetana Agnesi, is a curve with wide application areas. The curve, which was
examined and defined by Pierre de Fermat in 1630, Guido Grandi in 1703 and Maria
Gaetana Agnesi in 1748 as a translation error of the name given in Agnesi's book,
and known in the literature as the Agnesi curve or the Witch of Agnesi Curve in
common usage, is one of the kinematic, geometric ground-based curves. The Agnesi
curve plays an important role in the approximate calculation of the spectral energy
distributions of spectral lines. The Agnesi curve is defined as the geometric location
of points that satisfy certain geometric conditions around the circle. The Agnesi curve
is similar to the probability density function of some probability distributions such as
the Cauchy distribution. The similarity between the shapes of the Agnesi curve and
the Cauchy distribution curve can help visualize how certain probability distributions
behave, especially in terms of central tendencies and tail behavior. The Agnesi curve
also has an important relationship with the Lorentzian distribution, especially in the
context of physics. The Agnesi curve has an important place both mathematically
and historically. Maria Gaetana Agnesi's contributions demonstrate the richness of
her mathematical thought, while the curve's geometric and analytical properties
combine mathematical elegance and complexity. The curve has an important place
both in its time and in modern mathematics. The form of the Agnesi curve in the
Lorentz-Minkowski space will yield important results. This study tries to obtain the
equations of the Witch of Agnesi curve in the Lorentz plane.

*This work is supported by the project number 9953 supported by the Scientific
Research Projects Coordination Unit of Van Yuzuncu Y1l University of the Republic of
Turkiye.
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ABSTRACT

The curve, which was studied and defined by Pierre de Fermat in 1630, Guido
Grandi in 1703 and Maria Gaetana Agnesi in 1748 and is commonly known as the
Agnesi curve or the Witch of Agnesi Curve in literature, is a kinematic, geometric
ground-based curve. The curve, which was studied by Pierre de Fermat, Guido
Grandi and Maria Gaetana Agnesi in 1748 and is widely known as the Witch of
Agnesi Curve in literature, is one of the kinematic, geometric ground-based curves
that play an important role in the approximate calculation of spectral energy
distributions of spectral lines. The similarity between the shapes of the Agnesi curve
and the Cauchy distribution curve can help visualize how certain probability
distributions behave, especially in terms of central tendencies. The Agnesi curve has
an important place both mathematically and historically. Maria Gaetana Agnesi's
contributions show the richness of her mathematical thought, while the geometric and
analytical properties of the curve offer mathematical elegance and complexity
together. The curve has an important place both in its time and in modern
mathematics. The curve, which is in the form of the probability density function of the
Cauchy distribution, has also widespread applications in probability theory. To
examine multiple distributions together, the Agnesi surface is needed. The study
studies the theory of defining and examining the Agnesi surface and its Matlab
application.

*This work is supported by the project number 9953 supported by the Scientific
Research Projects Coordination Unit of Van Yuzuncu Y1l University of the Republic of
Turkiye.

Key Words: Agnesi curve, distribution, probability
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ABSTRACT

The geometric properties of involute and evolute curves in Euclidean space play a
significant role in differential geometry, particularly in understanding the local and
global behaviour of curves. These properties, such as curvature, torsion, and the
Frenet frame, can provide deep insights into the nature of the curves and their
applications in various fields. In this study, we present a Python-based framework for
the calculation and visualization of these properties, with a focus on involute and
evolute curves. Using libraries like NumPy, SymPy and Matplotlib, we demonstrate
how to compute the tangent, normal, and binormal vectors, as well as the curvature
and torsion, for parametric curves. The framework also enables the analysis of
involute and evolute relationships, providing a computational tool for deeper
exploration of these curves. By facilitating both symbolic and numerical
computations, this approach enhances accessibility to complex geometric concepts,
bridging the gap between theoretical understanding and practical implementation.
Additionally, the framework allows for graphical representation of the curves and their
geometric properties, further aiding in visualization and comprehension. Future work
will extend these methods to more complex geometries and higher-dimensional

spaces.

Key Words: Euclidean space, curvature, torsion, Frenet frame, involute, evolute,
Python, differential geometry.
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ABSTRACT

The aim of this article is to characterize pairs of curves within multiplicative (non-
Newtonian) spaces. Specifically, we examine how notable curve pairs in differential
geometry, such as Bertrand and Mannheim partner curves, are transformed through
the framework of multiplicative analysis. By utilizing the relationships between
multiplicative Frenet vectors, we introduce multiplicative versions of Bertrand and
Mannheim curve pairs. Subsequently, these pairs are characterized through
multiplicative arguments. To further enhance comprehension of the subject,
examples are provided along with multiplicative graphs, which visually illustrate key
concepts.

This study seeks to shed light on the behavior and intrinsic properties of these curve
pairs within the context of multiplicative geometry. By exploring the intersection of
differential geometry and multiplicative analysis, we aim to offer a novel perspective
that enriches the understanding of both fields. The examples and graphs presented
in the article serve as crucial tools for demonstrating the practical implications of this
innovative approach. Ultimately, the analysis undertaken herein contributes to a
deeper understanding of how multiplicative structures influence well-known

geometric entities.

Key Words: Multiplicative Frenet frame, multiplicative Euclidean space, non-

Newtonian calculus, multiplivative Bertrand curve, multiplivative Mannheim curve .
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ABSTRACT

This study explores the application of the principle of least action to epicycloid and
cardioid cycloid curves under closed planar reverse motion. Initially, a summary of
relevant literature is provided, along with the foundational concepts necessary for
understanding the research. The study delves into the mathematical definitions and
equations of the epicycloid and cardioid curves, explaining how the principle of least
action can be applied to these specific geometric shapes.

A key aspect of the research involves calculating the energies of points on a moving
plane under reverse motion to identify the least action points on these curves. The
study compares the characteristic points of the epicycloid and cardioid curves,
highlighting the differences and similarities between them.

Finally, the potential for expanding and applying this research in various fields is

discussed, emphasizing its broader implications and future directions.

Key Words: Inverse motion; Cycloid type curve; Minimal action; Kinematics
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ABSTRACT

This study explores the application of the principle of least action to special cycloid-
type curves within the Galilean plane. The research begins with a review of relevant
literature and introduces key concepts, including the definitions of these curves and
the general Galilean transformations. The study focuses on the transformations of
these special curves under planar motion, calculating the energies of points on the
moving plane to determine the minimal action points. Additionally, the pole points of
these curves are examined under general Galilean motion, encompassing shear,
rotation, and displacement. The findings offer insights into the behavior of these
curves within the framework of Galilean geometry.

Key Words: Planar Motion, Cycloid-Type Curves, Principle of Least Action, Galilean

Plane
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ABSTRACT

In this study, we examine Umbrella matrices in Galilean space and the Lie group
formed by these matrices. Additionally, we will provide examples of the orbit surfaces

of curves under Umbrella motions.

Key Words: Umbrella matrix, Galilean space, Lie Group.
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ABSTRACT

Baran [1, 2] introduced the notions of “closedness” and “strong closedness” in
arbitrary set-based topological categories, and he used these notions to generalize
some fundamental topological concepts to topological categories. Moreover, it is
shown that they form a suitable closure operator in the sense of Dikranjan and Giuli
[3] in some well-known topological categories.

In recent years, distinct mathematical frameworks have been studied with
lattice structures, including lattice-valued topology [4], quantale-valued metric space
[5], quantale-valued approach space [6, 7], and lattice-valued preordered space [4].
This leads us to study quantale-valued reflexive spaces, which is a generalization of
guantale-valued preordered spaces. In this paper, we characterize a closed point,
closed and strongly closed subsets in Q-RRel [8], the topological category of

guantale-valued reflexive spaces, and Q-monotone mappings.

Key Words: Quantale-valued reflexive space, Closedness, Strong closedness,

Topological category.
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ABSTRACT

This study aims to explore the misconceptions held by mathematics major students
regarding the concept of topological space. The topological space concept is a
primary concept in topology which is regarded as a difficult subfield of mathematics.
The participants in this study were third-year students in the mathematics department
enrolled in courses on topology and geometric topology. The research utilized a
gualitative method to determine misconceptions about the topological space concept,
particularly in point set topology and geometric topology. The qualitative method was
employed within a case study framework, guiding the design and implementation of
the study. The research interviews focused on the participants’ conceptual
understanding and their definition of topological concepts, such as topological space.
The primary sources of data for this study were video-recorded interviews, in which
students provided explanations and insight into their cognitive processes. The
interviews utilized specific techniques, namely, the think-aloud protocol and
interview-about-events. Additionally, artifacts created by the students during the
interviews were also considered as part of the data sources. The methodology for
data analysis included the case study approach and the framework proposed by
Miles and Huberman (1984), and Creswell (2013), involving three stages: data
reduction, data display, and conclusion or verification. The findings of this research
revealed several misconceptions about the concept of topological space ($ahin,
2024).

Key Words: Topological space, misconceptions in topology.
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ABSTRACT

The present paper aims to use the soft maximal description of the objects, which give
rise to new kinds of soft covering based rough sets. We examine the relationships
between them. Also, we present its basic, topological properties, and give some

illustrative examples.

Key Words: Rough set, soft set, soft covering based rough set.
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ABSTRACT

The interval operator, a natural generalization of intervals, was introduced by
Calder [1] in 1971. It also offers a frequent and natural way to construct convex
structures [2]. Convexity is a fundamental property in many areas of mathematics
with numerous applications, such as lattice theory, graph theory, and topology.

In 1991, Baran [3] extended the classical separation properties of topology to
set-based topological categories [4] concerning discreteness, initial and final
structures. He defined these axioms first at a point p, that is, locally, and then point-
free. In this work, we characterize local separation properties such as Ty at p, T1 at
p, pre-Hausdorff at p, and Hausdorff at p for the topological category of interval
spaces. Furthermore, we investigate the relationships among them and examine

their some invariance properties, such as hereditary and productive.

Key Words: Topological category, Interval spaces, Local separation properties.
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ABSTRACT

The concept of the ideal [2,4] forms the basis of many studies in general topology.
Researchers introduced numerous topological operators by means of ideal. The local
closure function [1] and the operator ¥ [1] which are defined by Al-Omari and Noiri
are among these operators. Afterward, I'-boundary operator [8] was presented by
Tung and Ozen Yildinm via local closure function. In addition, Tung and Ozen
Yildirnnm produced the operators Ar, Vr and Ar using local closure function and the
operator ¥r in [7]. They analyzed the behaviors of these operators for some special
sets. In [1], Al-Omari and Noiri obtained equivalent conditions of the case cl(t)NJ =
{¢} and they defined the closure compatibility in ideal topological spaces.
Furthermore, different equivalent conditions for the case cl(t)NJ = {@} and closure
compatibility were obtained using the operators Ar, Vr and Ar in [7]. In this study, we
introduce new operators ¢1, £2 and 3 by using the operators Ar, Vr and Ar. We also
investigate important properties of these new operators. Besides, we acquire some
new characterizations of the case cl(z)NJ = {@} by means of these new operators as
a practice of these main properties. The attitudes of these operators are researched

in ideal topological spaces which are familiar.

Key Words: Ideal topological space, local closure function, operator ¥r, operator ¢;
(i=1,273).
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ABSTRACT

Learning every new phenomenon by gamifying it from childhood is of great
importance at the cognitive level. For some unknown reason, when we move towards
adulthood, the learning by playing games is abandoned. Learning without using
imagination, seeing the reality behind objects, making abstract thought tangible or
fully understanding the cause-effect relationship is not a permanent learning. The
changing new world system has directed us to learn more, research more and
produce more. This compelling force has certainly brought with it a painful process,
but in order to produce, we need to go out of our comfort zone. During our university
education, we have very few courses that push the boundaries of our thinking by
taking us to the world of imagination, and one of them is Topology. Network topology,
which states that we need only six people at most to reach one person, network
topology based on the logic that the data flow between computer connections should
not be interrupted and should work with the highest efficiency, artificial neural
network topology used in modeling biological neural networks are examples that are
not taught at the undergraduate level but are not disconnected from daily life,
showing that topology works exactly as the new world system wants.

In this study, the relationship between topology and different branches of science will

be emphasized and topological games will be discussed.

Key Words: Artificial neural network topology, network topology, topological games.
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ABSTRACT

In this talk, topological classification will be done using S — n —hyperideals over the
commutative hyperring. In this context, n —hyperideals of the hyperring R and
S — n —hyperideals as specializations of this hyperstructure will be defined and their
topological properties will be presented. We will denote the multiplicative closed
subset of the hyperring R as S. Let Spec*(R) denote the set of all S — n —hyperideals
of R. Let us define a set to be I a hyperideal of R satisfying the conditon I n J =0 .
Firstly we have defined that a set as a closed set for a topology t on the set Spec(R).
We call this topology the S — n —Zariski topology of R and denote it by Spec*(R).
Then we have defined any open sets of Spec*(R) . Finally we have proved that a

basis of the S — n —Zariski topology for each element of the hyperring R.

Key Words: Zariski Topology, multiplicative closed subset, S — n —hyperideal of a
commutative hyperring.
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A Fuzzy Multi-Criteria Decision-Making Method Application: The

Case of an Educational Mobile Mathematics Application
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ABSTRACT

Mobile applications, due to their portability and access to various platforms, have
transcended physical boundaries in mathematics education, allowing for the
expansion and enhancement of educational environments. In this context,
determining which of the thousands of available applications are most effective for
mathematics education has become a research-worthy topic. A teacher looking to
integrate mobile learning (m-learning) into their teaching must select an appropriate
application for their lesson by considering mathematical content and pedagogical
approaches. In recent years, the widespread adoption of mobile learning
technologies has led to an increase in the use of mobile applications in education,
particularly in mathematics instruction. However, the necessity of considering
multiple criteria in evaluating these applications has made it essential to employ more
sophisticated and flexible approaches beyond traditional evaluation methods. Fuzzy
logic-based multi-criteria decision-making (MCDM) techniques, by effectively
handling uncertainty and subjective judgments, have emerged as a crucial tool in
such evaluations.

In this study, ten different mathematical mobile applications were evaluated based on
ten distinct criteria. The selected mobile applications were chosen according to data
obtained from experts and teachers working in schools under the Ministry of National
Education. Similarly, as a result of studies conducted with experts and teachers, ten
criteria were identified for evaluating mathematical mobile applications. These criteria
were assessed by twenty-five teachers who are either pursuing or have completed
postgraduate education and are working in public schools in various provinces under

the Ministry of National Education. The evaluation matrix derived from the
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assessments was analyzed using the Fuzzy TOPSIS method, and the effectiveness
of the applications in contributing to mathematics education was evaluated. The
results indicate that such studies can provide valuable insights to mathematics
teachers regarding beneficial educational mobile applications.

The findings also suggest that the study can guide educators in making more
informed decisions when selecting mobile applications and assist developers in
improving existing applications. Moreover, this study demonstrates the applicability
and effectiveness of fuzzy MCDM techniques in evaluating mobile applications used
in mathematics education, highlighting the need for more comprehensive evaluation
studies in this field.

Keywords: Fuzzy TOPSIS, Mobile Learning, Fuzzy Multi-Criteria Decision-Making,

Educational Mobile Application, Mathematical Mobile Application.
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ABSTRACT

Mathematics has an important place in academic life for everyone. Those who
successfully pass to the upper education level are those who are successful in
mathematics, and similarly, those who are successful in mathematics are able to be
successful in their careers as they planned. Being successful in mathematics is one
of the important steps in achieving the desired career. Those who are successful in
mathematics can also be emotionally strong. However, there may be factors that
prevent this situation and cause fear and shyness from mathematics. Basar and
Dogan (2020) identified the factors that cause fear of mathematics as 4 factors in
their study. They determined these factors as fear arising from the personal qualities
of individuals, fear arising from family and environment, fear arising from the teacher,
and fear arising from the characteristics of mathematics itself. This study aimed to
obtain the opinions of secondary school 7th and 8th grade students about
mathematics anxiety and to get to the roots of this anxiety. The current research is
very important to guide teachers so that the necessary precautions can be taken by
examining the effects of the factors that cause mathematics anxiety in students (such
as environment, teacher, classroom and family) on mathematics anxiety. In this
regard, a case study, one of the qualitative research designs, was used in the study.
The study group of the research consists of 20 students studying in the 7th and 8th
grades at a public secondary school in Karablk in the 2024-2025 academic year.
Within the scope of the current research, the interview form prepared by the
researchers in order to reveal the opinions of the students as a data collection tool
was applied by the school counselor in a one-on-one chat environment in the
guidance service, thus ensuring that sincere and real feedback was received from
the students. As a result of the research, the majority of the students stated that their
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fear of mathematics stems from the structure of mathematics, that the subjects
become more difficult and their grades decrease with the transition to secondary
school, that there are negative family attitudes and behaviors that cause the fear of
mathematics, and that the negative teacher attitudes and behaviors that cause the
fear of mathematics include "high expectations". They stated that the reason for fear
of mathematics arising from the classroom and its environment is to achieve
"success in mathematics" within the scope of environmental success. The most
important subject for LGS is mathematics. Moreover, as a suggestion to overcome
the fear of mathematics, many of the students answered "reducing the expectation of
success in mathematics from the student".

Key Words:Guidance Service, Fear of Mathematics, Mathematics Education
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A Review of the Literature on Dyscalculiain TURKIYE
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ABSTRACT

Dyscalculia is defined as an individual's difficulty in comprehending mathematical
relationships, recognising numerical symbols, using symbols functionally, making
calculations and writing, despite the absence of an intelligence deficit [1]. The most
widely accepted characteristic of children with dyscalculia is their difficulty in learning
and remembering arithmetic facts. Furthermore, they encounter difficulties in
calculation and problem-solving due to their underdeveloped processing abilities,
with a high incidence of errors. In light of the significant influence these challenges
exert on student performance, there has been a discernible surge in attention
devoted to dyscalculia in recent times. The investigation of this subject, which
commenced in the global research community in the 2000s, is now only just
beginning to be undertaken in our country [2]. It is essential to increase research
efforts in order to enhance awareness about the existence of dyscalculic students
and their mathematics learning. Nevertheless, it is beneficial to ascertain the
prevailing trends in dyscalculia research in our country and to identify the principal
approaches that are being adopted, as this provides guidance for future research
endeavours. In light of the aforementioned considerations, the objective of the
current study is to examine the existing research on dyscalculia. The data collected
through document analysis, a qualitative research design, was analysed using the
document analysis technique. The analysis was conducted on twenty articles
prepared between 2018 and 2024. Upon examination of the studies in general, it was
determined that common topics included the opinions of primary and secondary
school teachers, the process of diagnosing students with dyscalculia risk, and
teachers' awareness of dyscalculia. It was established that the literature contains a
greater number of studies conducted with teachers than studies on the knowledge

and awareness of dyscalculia among those preparing to become teachers. With
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regard to the research group, it is evident that the majority of studies focus on
primary school students, with relatively few investigating other grade levels In terms
of content, there is a tendency towards studies that examine the effect of the subject
matter on students' numbers and operations, number sense and counting [4].It was
observed that there is a dearth of studies pertaining to the development of curricula
or pedagogical models for students identified as dyscalculic or at risk of dyscalculia.
The data were analysed in terms of research methodology and it was found that
gualitative research and descriptive analyses were the most commonly used
approaches. The limited number of studies examining instructional interventions for
students with mathematics learning disabilities in our country is a remarkable result.
It may be recommended to increase the number of studies on the design of
mathematics courses in a way to increase the academic achievement of these
students. In light of the findings of this study, it is recommended that teacher

educators and researchers address the gaps in their understanding of dyscalculia.

Key Words: Discalculia, Mathematics learning disability, Literature review,

Document analysis
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ABSTRACT

Computational thinking is an essential skill for students in the digital
era, since it enables them to solve problems systematically and logically,
which is highly relevant in many fields of science. Computational thinking
supports a more indepth understanding of math and science concepts and
develops the analytical skills needed to face complex challenges in the real
world. This research aims to analyze students' computational thinking ability
using “Smart Fraction” learning media assisted by iSpring Suite 9 and
GeoGebra software. The research method used was descriptive qualitative,
with data collected through tests and observations of elementary school
students. The expected result of this research is a more obvious mapping
of students' computational thinking ability, which can be used as a
foundation for developing more effective learning strategies. The technic,
used for data analysis, is technical triangulation. The results that have been
obtained in the Research are that students can identify problems to be
more simple so that it can be easier to understand (Decomposition) and
students can decide what information to keep and what to ignore
(Abstraction).

Key Words: Computational Thinking, Qualitative Research.
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ABSTRACT

The Merdeka Belajar - Kampus Merdeka (MBKM) or Freedom to Learn-Independent
Campus was launched by the Indonesian Minister of Education, Culture, Research
and Technology, since 2021. One of the policy has a direct impact on students,
namely the students’ rights to study for three semesters outside study programs.
MBKM aims to enhance both soft skills and hard skills to prepare graduates with
personality and the ability to face the progress and developments of the times, as
well as supporting graduates’ employability and linking them to the job market. There
are six forms of learning activities (FLP) have been implemented in the Mathematical
Education Study Program, Jember University namely, 1) exchange of students in
other study programs or other colleges, activities in partner institutions such as 2)
teaching assistance in education units, 3) internships, 4) independent study, 5)
research, and 6) building a village/faculty of real work thematic. This study examines
the implementation of the curriculum Merdeka studied in the Mathematical Education
Studies Program of Jember University. The indicators used in this study are
creativity development, problem-solving skills, self-development, and readiness to
enter the world of work. The research uses the method of surveys and interviews
against students participating in MBKM and satisfaction surveys against partner
institutions. Students participating in MBKM stated that 79% of MBKM activities can
provide an increase in the development of creativity in solving thinking and improved
problem-solving skills by 71.4%. In addition self-development of student such as the
ability to communicate and collaborate in a team, leadership, are above 80%. Finally

178


mailto:susisetiawani.fkip@unej.ac.id
mailto:rafiantikap.fkip@unej.ac.id

International Conference on Mathematics and Mathematics Education (ICMME-2024), Nevsehir
Haci Bektas Veli University, Cappadocia University, Nevsehir, Tiirkiye, October 3-5 2024
“Mathematics in Cappadocia in memory of Alev ALATLI”

88% of students stated the MBKM curriculum is relevant to the needs of the
workplace that is in line with the job profile of the Mathematical Education Studies
Program and feel better prepared to enter the workforce.

Key Words: creativity, problem-solving skills, MBKM curriculum.
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ABSTRACT

The purpose of this research is to investigate the opportunities and challenges from
the perspectives of students and teachers in teaching special quadrilaterals
according to the new mathematics curriculum (Turkiye Ylzyih Maarif Modeli). We
adopted an action research method which is a type of research that involves the
process of applying scientific methods to solve problems in the classroom
environment (Fraenkel, Wallen, & Hyun, 1993), and conducted the study at a public
high school in Istanbul, involving 10th-grade students. Data collection took place
during the second term of the 2023-2024 academic year. The data collection
instruments included classroom observations, activity papers, achievement tests on
guadrilaterals, teacher diaries, and interviews. We designed activities to explore
special quadrilaterals aligned with the new mathematics curriculum (MoNE, 2024).
We videotaped two classes where the first and second authors were the teachers.
The teachers recorded notable events in their diaries. Pre-tests and post-tests on
special quadrilaterals were administered, and the tests were scored according to the
answer key. We interviewed six students from each class, representing low, middle,
and high achievement levels based on the post-test results. All video recordings and
interviews were transcribed and analyzed using content analysis. Diaries and activity
papers were also analyzed through content analysis, while pre-test and post-test
results were analyzed using statistical methods. The findings revealed a significant
difference between the pre-test and post-test results. The pre-test scores for
Classrooms A and B were 5.15 and 3.36, respectively, while the post-test scores
were 42.96 and 45.16. Additionally, the data indicated that students had many
opportunities to understand the relationships between special quadrilaterals through

topic discussions and the identification and overcoming of misconceptions. However,
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there were also some difficulties, such as technical limitations and the inadequate
adaptation of the material by some students. The results will be discussed in

comparison with findings from other research in the literature.

Key Words: New math curriculum, new math curriculum implementation, special

guadrilaterals.
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ABSTRACT

Mobile learning enables students to learn continuously and uninterruptedly by making
learning independent of space and time. Research shows that mobile learning
improves students' mathematical success, problem-solving skills, motivation, and
self-efficacy. The multifunctional structure of mobile devices provides students with
richer and more concrete learning experiences, facilitating the visualization of
mathematical concepts. Additionally, teachers can make lessons more engaging by
using mobile tools and applications that students are already familiar with in
mathematics education. This approach can also increase students' awareness of
how they can utilize available technologies in their own learning. Therefore, it can be
said that mathematics teachers' awareness and skills regarding the integration of
educational mathematics mobile applications into education should be enhanced. In
response to this need, the "Digital Education in Our Pocket: Increasing Teachers'
Awareness of EMMA (Educational Mathematics Mobile Applications)" project was
first implemented in 2022 within the scope of the TUBITAK 4005 Innovative
Education Applications Support Program. Due to the project's success and high
demand, a second iteration was organized this year. This study shares the opinions
of the teachers who participated in the second phase of the project. The question
"What are the participating teachers' opinions about this project?" was explored.

As part of the project, up-to-date and practical EMMA that mathematics teachers can
use in their lessons were identified. Interactive activities and seminars were
developed for these applications, which were then introduced to the teachers. The
teachers were given the opportunity to use and evaluate these applications, and

examples were provided on how they could adapt them for their lessons. The project
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included a 7-day training session for 30 mathematics teachers. To assess whether
the project met its objectives, opinion forms were created by the project team, with
input from experts, to evaluate the project. During the training, participants were
asked to complete these forms at the beginning and end of each activity, and the
collected data were analyzed using content analysis. The participating teachers
indicated that they were unfamiliar with almost all of the mobile applications
introduced, and even if they had heard of them, they had not used them in their
lessons or mathematics education. However, they expressed that they would use
these applications in the future. Based on these results, it can be said that the project
successfully contributed to its primary goal of increasing teachers' awareness of
educational mathematics mobile applications. This report aims to support the
dissemination of similar projects by sharing the perspectives of the teachers who

participated in this initiative.

Key Words: Mathematics education, mathematics teacher, mobile applications.

Note: This research was supported within the scope of the TUBITAK-4005 Innovative
Education Applications Support Program with project number 13B892.
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ABSTRACT

Teaching mathematics in middle school for performance and contest success
requires a holistic approach that combines a strong foundation in mathematical
concepts, problem-solving skills, and a growth mindset.

Mathematics is a critical subject in middle school, laying the foundation for
higher-level problem-solving and reasoning skills. Effective teaching practices,
particularly those tailored for students aiming to excel in mathematics competitions,
can significantly enhance both performance and engagement. These practices not
only build conceptual understanding but also foster creativity, critical thinking, and
perseverance—qualities essential for mathematical excellence.

Teaching mathematics to middle school students with the goal of both
academic performance and competition success requires a blend of pedagogical
strategies that focus on fostering deep understanding, problem-solving skills, and
resilience. Middle school is a crucial stage where foundational math concepts are
solidified, and the groundwork for more advanced topics is laid. Therefore, these
practices not only build conceptual understanding but also foster creativity, critical
thinking, and perseverance—qualities essential for mathematical excellence.

The paper will reveal some insights in teaching and guiding, that Mathematics
Teachers in the county of Sibiu (Romania) use to raise students’ interest to

participate in Mathematics Competitions.

Key Words: Mathematical Education, Teaching for Competitions, Didactics.
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Geometry and Mathematics in Traditional Turkish Handicrafts
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ABSTRACT

Throughout their ancient history, people have tried to describe everything around
them, and while doing this, they have used vegetal, figural and geometric designs to
which they attributed various meanings. Geometry became a measuring tool in these
designs, which turned into art over time, and thus, geometrical decorative arts
emerged with the fusion of mathematics and art in harmony. Calligraphy, which
emerged between the 6th and 10th centuries, is one of them. Calligraphy, defined as
"a spiritual engraving created with physical tools”, is a line art created by human
hands using reed pen and ink. The dictionary meaning of the word calligraphy is
explained as "writing, drawing, engraving, putting a sign”, meaning "writing, line, It
also means "ground, path". The calligraphy was measured based on a single point
coming from the tip of the pen, and the writing types called "aklam-i sitte" were
created. In these writing types, the number of dots of each letter varies with the
aesthetic feelings of the artist. Works that reflect their philosophy, understanding and
culture emerge.

lllumination, which means "golding" in the dictionary, is an important branch of book
arts. The patterns that form the basis of the art of illumination, which is performed in
harmony with calligraphy, are designed in geometric forms such as circles, squares,
rectangles and ovals. These designs can be prepared in the form of ulama, or they
can be designed with or without symmetry and in the style of a wheel of fortune. The
motifs that make up the pattern are prepared by stylizing animal and plant forms
while preserving the main lines and pattern determined by measurements. Pen¢ and
hatai, which are drawn by stylizing the bird's eye view of leaf flowers drawn with
circular forms and mathematical measurements, and rumi, munhani and cloud, which
are the stylized forms of the body, legs and wings of animal figures, are the motifs
applied when creating patterns in illumination. While creating the pattern, these
motifs are placed on spirals and geometric forms within certain rules. The 12th and

13th centuries are the period in which mathematics and geometry were intense in
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Anatolian illumination art. In the 16th century pattern designs, the zencerek, which
consists of dots, tangent to the dots and key lines connecting the centers of the dots,
is also one of the geometric ornament.

The aim of this study is to emphasize that various mathematical and geometric
calculations are elements that contribute to the formation of patterns and designs
beyond visual and quantitative numerical expressions, and in this context, reflect the
emotions and aesthetic feelings of the artist. Our traditional arts, such as calligraphy
and illumination, which have developed throughout history, are ancient branches of
art that require the use of scientific techniques with historical depth, beyond their
aesthetic appearance that is not designed and implemented haphazardly.

Key Words: Geometry, Traditional Arts, Calligraphy, lllumination Art.
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ABSTRACT

The aim of this study is to examine the relationship between mathematical reasoning
self-efficacy and geometric thinking habits of middle school mathematics teacher
candidates. The study was designed in a quantitative research design. Causal
comparison and correlational study methods were used among quantitative research
methods. The sample of the study will consist of primary middle school mathematics
teacher candidates of a university located in Central Anatolia. The data collection
tools of the study consist of the “Mathematical Reasoning Self-efficacy Scale”
developed by Mumcu (2019) and the “Geometric Thinking Habits Scale” developed
by Bulbul and Guven (2021). Data will be collected from approximately 160 students
using these scales. The obtained data will be analyzed with the SPSS 20 statistical
program. From the analysis methods, quantitative analysis techniques will be used
by checking whether the data are normally distributed after the normality test is
performed. In case of normal distribution of data, correlation will be used to examine
the relationship between mathematical reasoning self-efficacy and geometric thinking
habits, multiple correlation will be used to examine the relationship between the sub-
dimensions of the scales, regression will be used to reveal the predictive status of
scale variables and multiple regression analysis will be used to examine the
predictive status of sub-dimensions. As a result of the study, a statistically significant
positive and moderate relationship is expected between the level of mathematical
reasoning self-efficacy and geometric thinking habits. Another expected finding is
that mathematical reasoning significantly predicts geometric thinking habits.

Key Words: Mathematical reasoning, geometric thinking habits, teacher candidate
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ABSTRACT

This study aimed to examine the activities designed by preservice elementary
mathematics teachers using different themes in the context of mathematical
connections. In this research study, which was designed in accordance with the
gualitative methodology, the case study method was adopted. A total of 148
documents were designed by preservice teachers based on the relationship between
mathematics and the themes of out-of-school learning environment, art,
interdisciplinary, and technology were examined in this study. In this research study,
the existing situation was conveyed as it is, and various categories and codes were
used in the analysis of the data. The research study sample consists of 37 preservice
elementary mathematics teachers studying at the undergraduate level. Document
review technique was used in data analysis. In this context, the activities designed by
each participant within the scope of the work instructions were examined in the
context of real-life relations. In the study, preservice elementary mathematics
teachers mostly preferred the Geometry and Measurement learning area at the
eighth-grade level while designing their activities. On the other hand, they stated that
they aimed to make students learn mathematics better, easier and permanent by
associating mathematics with real life while designing their activities. Teacher
candidates who paid attention to using correct mathematical terms and concepts
preferred creating their activities in the light of historical artifacts, monuments,
museums, production facilities, surface art, physics content area, and geogebra
software. The majority of the developed design content was based on the discussion
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of mathematics in society. Most of the activities designed by preservice mathematics
teachers were related to the Numbers and Operations learning area and the
outcomes that were included in this learning area. Increasing the awareness of
preservice elementary mathematics teachers about the importance of mathematical

connections is presented as a recommendation.

Key Words: Elementary mathematics teacher, mathematical connection, skill
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ABSTRACT

The digital age represents a period influenced by the rapid development of
information and communication technologies, affecting every aspect of education,
work life, and daily living. During this era, digital technologies and platforms have
caused profound changes in the processes of accessing information, learning, and
teaching (Kuban¢ & Kokgl, 2023; Saykili, 2018). In particular, the digitization in
education has reshaped traditional teaching methods and created significant
changes in the roles of teachers and students (Weigand, Trgalova, & Tabach, 2024).
Mathematics teaching has also been impacted by this transformation, incorporating
digital platforms and artificial intelligence technologies into teaching processes (Anh
& Ngan, 2021; Clark-Winson et al., 2021; Goérgut, 2024). In this context, the role of
teachers has become crucial for students to acquire the skills required by the digital
age (Yalap & Gazioglu, 2023). Therefore, it is essential for preservice teachers to
develop their skills in using digital technologies and integrating these technologies
into the classroom environment during their pre-service training. Furthermore, the
perspectives of preservice mathematics teachers on the future of mathematics
teaching in the context of digitization and artificial intelligence technologies are
expected to shed light on future studies. The aim of this study is to examine
preservice teachers' perspectives and ensure that the findings play an effective role
in pre-service teacher education processes. Therefore, developing preservice
teachers' abilities to use digital technologies and integrate them into the classroom
environment stands out as a significant requirement for both current educational

processes and future teaching practices.
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To this end, a "Semi-Structured Opinion Form" consisting of 7 questions was
administered to 53 preservice teachers (39 female, 14 male) studying in the Division
of Elemantary Mathematics Education of a state university. The interview form
included questions about the integration of digital platforms into the teaching process,
how artificial intelligence technologies will shape their profession, and their views on
the schools of the future. Through these questions, the study explores how
preservice teachers assess the knowledge and skills required to be an effective
mathematics teacher in the digital age within the framework of Technological
Pedagogical Content Knowledge (TPACK) components. Additionally, it examines
whether preservice teachers find their education sufficient and how they use digital
platforms and artificial intelligence tools. The collected data are being analyzed using
the case study method, a qualitative research design. The analysis process is

ongoing, and the findings will be presented at the conference.

Key Words: Digital Technologies, Artificial Intelligence, Mathematics Education
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ABSTRACT

Rapid developments in science and technology affect change and development in
the social structure of societies around the world. Due to individuals' need for
technology, societies find themselves in an inevitable change and transformation.
Technological developments are rapidly entering all areas of our lives with
unpredictable results (Mutlu and Akgun, 2019). These rapid advances have revealed
significant differences in the education system as well as in different fields. These
differences have affected various factors of education, from student and teacher
roles to learning environments, from tools and equipment to educational goals, and
techniques and methods used in learning environments (Talan and Gulsegen, 2018).
Educators have a great responsibility in adapting to the requirements and needs of
the current era, following developments, and applying them to every aspect of our
lives. It is thought that applying these developments to our daily lives and using them
efficiently can be achieved by making efficient use of technology. In this context, with
the use of technology in daily life and the increase in individuals' ability to use
technology, there is a need for educational institutions to adapt to this process. It is
defined as the gathering and use of all required technologies in order to create an
efficient learning process specific to the purposes determined for the technology
used in education, and the planning, realization and evaluation of the process in a
suitable manner (Gurbtz, 2008; Zhu and Kumar, 2023).

Digital Storytelling

It is very important to use technology effectively and apply new technologies to
education and to conduct teacher education programs from this perspective. The
study conducted by Admiraal et al., (2017) had to implement flipped learning due to

classroom management issues and related issues.
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METHOD

Research Method

Method

The study is a case study, one of the qualitative research methods. According to
Creswell (2007), in a case study, the researcher examines one or more situations
limited in time using more than one data.

Working Group

The population of the research consists of specially talented students. The study was
conducted with 18 specially talented students studying in the special talent
development program at the Science and Art Center in Nigde. The students
participating in the research are individuals who volunteer to participate in the study
and can express themselves well. The students participating in the study differ from
each other in terms of their demographic characteristics. It is thought that this

difference will be effective in obtaining useful results in the research.

Key Words: Digital story, Students, Case study
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ABSTRACT

Mathematics is considered one of the most fundamental disciplines that directly
contributes to individuals' cognitive and academic development, and it is regarded as
one of the significant determinants of students’ academic success. However, for
many students, coping with mathematics is a highly challenging process, and this
difficulty can lead to low mathematics achievement, negatively impacting their long-
term academic and career goals. Therefore, developing strategies to enhance
mathematics achievement and integrating these strategies into the education system
is of great importance. Improving the level of success in mathematics not only
enhances students' overall academic performance but also positively contributes to
their future success by increasing their motivation to research and learn. In this
context, developing strategies to enhance mathematics achievement has become an
important goal for both countries and stakeholders in education. The difficulties
encountered in mathematics are often attributed to individual differences and the
diversity in teaching processes.

To develop effective strategies for students to achieve higher success in
mathematics, educators and policymakers need to explore various approaches. This
has increasingly led to the preference for modeling studies in the field of education
using system dynamics, as a method to understand complex learning processes,
improve education policies, and enhance student achievement. Therefore,
mathematics education stands out as one of the important areas where system
dynamics can be effectively applied. The processes by which students learn
mathematical concepts, the effects of educational policies, and the long-term
outcomes of teaching strategies can be modeled and subjected to comprehensive
analyses using system dynamics. Such studies contribute to the more effective

design and implementation of strategies for mathematics education. Applying system
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dynamics to factors affecting student achievement can encompass many elements,
including student motivation, teaching methods, classroom dynamics, and student-
teacher interactions, as well as the quality time students spend in school, family
communication, and their socio-economic background. Models and analyses created
using system dynamics serve as important tools for evaluating the possible outcomes
of a specific strategy and predicting the potential impacts of strategies. This study
emphasizes the importance of using system dynamics to understand and improve
mathematics achievement in educational processes.

In this study, after defining the variables affecting mathematics achievement
and the dimensions formed by these variables, the student dimension was
addressed, the variables constituting the student dimension were identified, and then
a stock-flow model related to the student dimension was created. The created model
consists of two stocks and a total of nineteen main variables. The model was run
covering the years 2003-2018, and the results obtained were compared both with the
PISA results of the relevant years and with the literature.

Keywords: System Dynamics, Mathematics Achievement, Modeling with System

Dynamics, PISA Mathematics.
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ABSTRACT

In the past fifty years, the rapidly changing world has deeply impacted the field of
education. Countries showing industrial development and knowledge-based societies
have had to reconsider their educational paradigms, leading to changes in traditional
educational approaches (Ersoy, 2006). This global transformation has made it
inevitable to renew the content and application aspects of educational programs. The
World Bank's (2018) report emphasizes that teachers are the most significant factor
affecting the learning process and highlights that students play a crucial role in
shaping the future, being at the center of education. A theoretically well-designed
teaching plan may not necessarily have the desired impact in practice. This can
result from factors such as classroom dynamics, student profiles, teacher
implementation skills, and current educational conditions not being adequately
considered, even if the theoretical foundation of the teaching plan is strong.
Therefore, for a teaching plan to be successful, it must be flexible enough to adapt to

challenges encountered during the implementation process (Kiyak et al., 2020).

Teachers' positive views on written teaching programs are a significant factor in
increasing the applicability of these programs (Bal et al., 2021). In Turkey, since the
declaration of the Republic, primary education mathematics programs have been
continuously updated and developed. The mathematics teaching programs renewed

by the comprehensive reforms in 2005, in particular, have generally been positively
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received and found to be applicable by teachers (Sen and Unal, 2021). Therefore,
determining the views of mathematics teachers, who are the fundamental element
and implementers of the teaching process, will contribute to the qualitative

advancement of the development and revision processes of teaching programs.

In this context, the aim of the study is to examine the impact of mathematics teaching
programs on classroom practices and teachers' views on these programs. The study
was conducted using a case study design, a type of qualitative research. The
research group consists of mathematics teachers working in public and private
institutions. Data were collected online using a semi-structured interview form
prepared by the researchers. The data analysis is being carried out using content
analysis methods. Content analysis is a qualitative analysis method aimed at
uncovering themes, meaningful patterns, and relationships within the data. During
this analysis process, the data obtained from teachers' views and experiences are
carefully examined, categorized, and connections between these categories are
identified for in-depth interpretation. Thus, the goal is to obtain meaningful and
consistent results that will answer the fundamental questions of the research. The
analysis phase of the study is ongoing, and the findings will be presented at the
symposium.

Key Words: Mathematics Curriculum, Mathematic Teachers, Mathematics

Textbooks
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ABSTRACT

The purpose of this research is to determine effectiveness and practicality of learning
media assisted by Desmos that integrated with TPACK to improve the understanding
of senior high school students of exponential function graphs. So that, an experiment
research with quasi-experimental design was conducted with the sample of 36
students from Indonesian senior high school of student class B as the experimental
group and 35 students of X-D class as the control group. Based on the research
results analysis, it showed that the mean of pretest and posttest of experimental
group were 43.22 and 85.44. Meanwhile the control group were 45.49 and 80.57.
Based on N-Gain analysis, the average of experimental group of 0.74 is better than
the control group 0.64. Furthermore, the practicality test conducted both
experimental and the control group achieved a good score with the percentage of
93%. This research indicates that the learning media of exponential function assisted
by Desmos integrated with TPACK meet the criteria of effectiveness and practicality.
The understanding of students in the group that use learning media assisted by
Desmos integrated by TPACK has increased significantly compared to conventional
learning. By integrating media assisted by technology in learning, it makes students
more enthusiasm, satisfaction, can improve student and increase class presence.
The choice of Desmos as the media is the right choice because Desmos provides
features for students to be able to explore graphs of exponential functions

independently.
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ABSTRACT

Considering the development levels and progress levels of the countries and their
capacity to break through in science and technology and to make inventions, a direct
proportion is observed between these two variances. The needs of the countries and
the quality of the labor force to meet the needs in the age of industry 4.0 in which we
live currently and the upcoming age of 5.0 show major changes day by day
(Akgunduz vd, 2015; National Research Council (NRC), 2012; Sanders, 2008;
Turkish Businessman Association (TUSIAD), 2017; Yildirim, 2018). The generations
to produce, develop and use information will all and only guide economy and the
competition in the world as a technology literates (NRC, 2002). The developed
countries have started to apply education programs in compliance with the new age
for the new generations to form their own future (Akgundiz, 2018). The low level of
success in the disciplines of life sciences and mathematics and the decrease in the
demand to the areas of profession concerning those fields caused the experts to
search for a new educational approach. STEM (Science, Technology, Engineering
and Mathematics) Approach has a significant place and impact among the education
reforms to be made in our country (MEB YEGITEK, 2018).

A subject of the math class was lectured to students in a vocational high school,
which is a resource of labor to industry, through STEM activities in this research.
The impact of STEM activities on the academical success of the students, their
motivations for mathematics learning, their interest in their area of profession and

their act towards STEM were examined.
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While a statistically significant difference was observed to be provided by STEM
activities in the academic success of the students, a statistically significant
differences was not observed in their interest in the areas of profession, their

motivation for mathematics and their attitude towards STEM.

Key Words: FeTeMM, Geometry Education, Mathematics Education, STEM,
STEM Education
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ABSTRACT

In this research, the types of representations used by second-grade primary school
children in solving different types of problems, the accuracy rate of schematic
representations within this type of representation, and the effect of schematic
mathematical problem solving activities carried out with the students on the level of
success were examined. The research was conducted with 20 students attending the
2nd grade of primary school. An achievement test prepared by the researchers,
containing eight different problem types and validated by expert opinions, was used
as a data collection tool. A total of 167 representations used by students in problem
solving were examined. Descriptive analysis and content analysis were used in data
analysis, the operational representation, pictorial representation, schematic
representations and mental solutions used by the students in the problem solving
process were examined, and the types of representations were evaluated in terms of
the correct solution to the problem. Then, for a total of 8 class hours over 2 weeks,
students were given problem-solving activities using only schematic representation
forms. After the activities, a test parallel to the first test was administered to the
students again. As a result of the research data, it was seen that the students used

39 operational representations, 85 pictorial representations, 21 schematic
representations and made 22 mental solutions in the first problem solving process. It
was determined that the accuracy rates of problem solutions were 18% for students
using operational representation, 31% for students using pictorial representation,
67% for students using schematic representation and 41% for students using mental

solutions. In the problem solving process applied as a post-test after the activities, it
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was observed that they used 20 operational representations, 51 pictorial
representations, 83 schematic representations and made 13 mental solutions. It was
determined that the accuracy rates of problem solutions were 15% for students using
operational representation, 37% for students using pictorial representation, 73% for
students using schematic representation and 44% for students using mental
solutions. As a result, it was observed that the students' correct solution rate
increased significantly. As a suggestion to teachers, it can be suggested to use
schematic representation at an early age when solving mathematical problems and
to include activities related to this.

Key Words: 2nd Grade Problem Solving, Schematic Representation Form, Early
Childhood Mathematics Education
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ABSTRACT

This research study aims to evaluate the 2024 Turkey Century Education Model
Elementary School Mathematics Curriculum within the framework of digital literacy.
With this purpose, a qualitative research method was adopted to analyze the new
curriculum in depth. Document analysis method was used, which allows
phenomenon to be investigated by examining documents. The document examined
in this research, Turkey Century Education Model Elementary School Mathematics
Curriculum (5th, 6th, 7th and 8th grades), was obtained from the official website of
the Ministry of Education. The document was coded under the categories of terms
related to digital literacy, the types of digital and technological tools, and the
purposes of using these digital tools. The obtained codes are divided into main
categories using the content analysis method. When the Turkish Century Education
Model Elementary School Mathematics Curriculum is examined, the most commonly
used concepts in the recently introduced curriculum regarding digital literacy are
mathematics software, technology, virtual manipulatives, statistical software, digital
tools, digital environment, online applications, platforms (etc. EBA, Turkish Statistical
Institute, OECD or World Health Organization) and social media platform. The digital
and technological tools recommended to be used in the curriculum would be listed as
mathematical software, virtual manipulatives, statistical software, online applications,
digital presentation tools, online calculators, digital games, and electronic
spreadsheets. In the Turkish Century Education Model Elementary School
Mathematics Curriculum, frequently mentioned purposes of using digital tools are
drawing geometric shapes, making presentations, using them for performance tasks,

collecting data, organizing and analyzing data, measuring, demonstrating with
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different representations, and creating simulations.

Key Words: Digital literacy, maarif model, technology, mathematics curriculum
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ABSTRACT

Mathematical Equality has sometimes met of with equivalence and sometimes with
biconditional requirement within logical relations. However, the concepts of equality,
identity and equivalence have been interpreted differently, especially in the 19th
century. The necessity of an identity underlying every equality is an idea that
developed with modern mathematical philosophy. This necessity also explains the
reason for equality. At the same time, this idea supports meaningful learning in
mathematics education.
Gottlob Frege (1848-1925), a philosopher of mathematics, pioneered the problem of
the foundations of arithmetic, which was one of the most heated debates of his time.
With this aim, he created six basic laws (axioms) to form the basis of arithmetic. The
fifth of these laws, just like Euclides' fifth law, is controversial as to whether it is a
fundamental law. The Basic Law V explains the justification that makes two
expressions with different spellings equal to each other. For example, there must be
a justification that makes an equality such as x2 — 4 = (x — 2)(x + 2) possible.
According to this law, this justification is possible with an identity that must be
established between the “value range” (Wertverlaufe), which is a definition belonging
to Frege, of each expression. In other words, according to Frege, what makes every
equality possible is the existence of an identity underlying them.
The Basic Law V with its current interpretation is as follows.

(€f(e) = a’g(a)) < Va(f(a) = g(a)
The letters ¢ and a” expressed with the Greek softening symbols here indicate the

value range of functions. The value range is also the extension of a concept for
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Frege.In this respect, the equality of two functions such as f(a) and g(a) with
different spellings is possible with the identity of their extensions. This extension is
represented in class terminology as the class of ordered pairs (X, y) such that F(x) =

y. Then the value range of f(a) and g(a) are the identities of all (g &) and all
(a, y) pairs for f(e) = & and g(a) = y. This situation will lead to the identity of all
ordered pairs provided by these functions, all points on the graph of each function. In
other words, there must be an identity under each equality. Such an idea leads to the
idea that the identity underlying each equality should be sought in mathematics

education, which discusses the whatness of equalities. For example, let's consider

the equality (n) = ( n ). Of course, the reason for this equality can be shown
T n

- T
operationally with various operations. However, with a philosophical approach, the
identity between the extension of each concept can be sought. The extension of the

concept (n) is on its whatness. This gives the answer to how many ways r elements
r

can be selected from n elements. However, in this case, when r elements are
selected, there are (n — r) elements that are not selected. In that case, selecting r
elements at the same time or not selecting (n — r) elements is the same event and
should be calculated in the same way. In this case, the extensions of the concepts on
both sides of the equation express one and the same thing. It can be thought that
searching for the identity under mathematical equations with philosophical
approaches will contribute to making mathematics education meaningful.

Key Words: Equality, identity, equivalence, Gottlob Frege,
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ABSTRACT

This study aims to examine the studies on out-of-school learning environments in
mathematics education through a systematic review with a holistic perspective and to
determine their trends. It aims to reveal the similar and different aspects of the
studies in this field by comparing the general characteristics and methods of the
studies on out-of-school learning environments in mathematics education in national
and international literature. In this direction, the Preferred Reporting Items for the
Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA)
(PRISMA) 2020 criteria were considered. In line with the inclusion and exclusion
criteria determined within the scope of the research, 36 studies were included in the
scope of the research. The articles were examined within the framework of the article
review template and the research data were obtained. The document review method
was used for the analysis of the studies. Within the framework of the analyses
performed, it was determined that although more studies were reached nationally,
the first studies on out-of-school learning environments in mathematics education
were carried out internationally. When the distribution of studies by year was focused
on, it was seen that there were studies in the international field before 2000, but it
was revealed that the increase in this field occurred significantly after 2020. It was
concluded that the vast majority of studies at the national level were conducted in
2018 and later. In the studies examined, it was determined that qualitative research
was generally preferred, and quantitative and mixed-type studies were not sufficient.
When the study group was focused on, it was revealed that secondary school level
studies were preferred more both nationally and internationally. Within the framework

of the findings, it was seen that studies were generally put forward to determine the
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situation regarding out-of-school learning environments in mathematics education
and that there was a greater need for studies on how to design out-of-school learning
environments in mathematics education and what kind of activities would make
learning more effective in mathematics education.

Key Words: Out-of-school learning environments, mathematics education,

systematic review
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ABSTRACT

Preserving the traces of cyberattacks in incident response and maintaining a chain of
custody in digital forensics processes is crucial to determine the root-cause of the
attacks and to hold the perpetrators accountable in justice. Traditional incident
response processes often lack proactive evidence collection, hindering forensic
investigations. The secure storage of evidence and chain-of-custody records is
critical for legal proceedings but susceptible to tampering or destruction. In this study,
we propose a re-modelling of current enterprise cyber incident response systems on
blockchain called SecOpsChain. The proposed model records all evidence and
actions related to cyber incidents in a transparent and immutable manner. The model
increases the forensic readiness of organizations by allowing all stakeholders to
access complete and accurate information about incidents. By leveraging the tamper-
proof and transparent nature of blockchain, the model aims to enhance forensic
readiness within organizations. The SecOpsChain model, developed on the
Hyperledger Fabric blockchain platform, integrates with Security Operations Centers
(SOCs) to record critical security alerts and incident details. This immutable record
ensures the integrity of evidence for potential future investigations. The model offers
enhanced forensic readiness, improved collaboration among stakeholders, and
increased accountability. Future research will focus on real-world implementation and

performance evaluation.

Key Words: cyber security incident response, forensics, blockchain technologies,

chain of custody.
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ABSTRACT

Today, computer networks connect countless devices and enable the exchange of
large amounts of data. However, this large data flow is exposed to cyber threats such
as unauthorised access and data breaches. The most important issue to take
precautions against these threats is anomaly detection. Many methods are used to
detect anomalies in computer networks. Machine learning classification methods are
frequently used by researchers in the literature for anomaly detection [1], [2].

In this study, Space Vector Machine (SVM) and Naive-Bayes, which are widely used
machine learning classification methods for anomaly detection, are used. SVM is a
machine learning classification technique that is based on mathematical topics such
as calculus, vector geometry and constrained optimisation and allows to perform
linear and non-linear classification problems. The main purpose of classification with
SVM is to provide the most appropriate classification by separating the hyperplanes
well in the high-dimensional attributes space, as well as classifying in a two-
dimensional space. Naive Bayes is a classification algorithm in the supervised
learning category and is based on a probabilistic approach. Naive Bayes calculates
the conditional probabilities of the features under observation for each class and
predicts to which class a new observation may belong by combining these
probabilities through Bayes theorem. In this study, an open source dataset presented
in the literature was also used for anomaly detection [3]. SVM and Naive Bayes
methods were used to classify anomaly in this dataset. According to the findings
obtained as a result of the experimental study, a high prediction accuracy rate was
achieved.

Key Words: Machine Learning, anomaly detection, space vector machine, naive

bayes.
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ABSTRACT

Biometric data can be processed in accordance with the Personal Data Protection
Law, considering personal data, privacy and fundamental rights and freedoms of
individuals. With Industry 4.0, very large and critical systems work for the benefit of
humanity. However, all these systems must operate without interruption due to their
importance. At this point, unique patterns, remain unchanged, individual
characteristics and classifiable biometric datas and the cyber security of these
systems can be an inseparable partner. Our study focus on the use of biometric data
for logging into a critical system. In this context, verification, system entry stages and
cyber security of these stages with biometric data such as fingerprint, face, iris, retina
are discussed. First of all, the usability of biometric data in the 2fa (two factor
authentication) security step will provide great benefits to all system users. Because
biometric data cannot be forgotten or captured by someone else like classic
passwords. For this reason, it is a perfect step for the verification process. Is it
possible to log into the system safely with the verification process? When the answer
to this question is investigated, it is seen that the cyber security of verification
systems may be under threat at certain points. When these points are examined, it is
predicted that 7 points could be possible cyber vulnerability points. The first of the
vulnerability points is the user login step. The second point is the biometric data
acquisition step, the third point is the stage of sending the received data to the
feature extraction server, the fourth point is the feature extraction server operation
stage, the fifth point is the recording of the extracted biometric data to the database,
the sixth point is the query stage made in the database, and the seventh and last
point is the stage of returning the query result to the user. The points are possible
cyber vulnerability points. Future studies will focus on cyber security software
packages of biometric verification systems and the production of biometric data and

fake data.
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ABSTRACT

Education has been an important element of civilizations with a great impact on
individuals and societies. Improving existing educational activities, materials and
systems has a significant impact on social development. Nowadays, artificial
intelligence has started to be used extensively in educational activities as in every
field of technology. Language learning is one of the fields affected by these
developments. With personalized language learning applications with artificial
intelligence, content can be produced according to the level, learning speed and
preferences of the individual. With an Al-based language learning application,
pronunciation errors can be detected with instant feedback and the development of
the individual can be supported by making corrections. Atrtificial intelligence can
produce personalized language learning materials, i.e. personalized tests, and study
texts. Thus, the diversity and effectiveness of language learning resources can be
increased.

With the personalized learning method, methods and materials are designed for each
individual. In foreign language teaching, the development of content and methods in
accordance with the interests of individuals increases the effectiveness and success
of the learning process. For this purpose, computer-based training models are
developed using machine learning algorithms and machine learning methods are
used to improve student performance. Personalized learning process: virtual reality,
game-based learning using augmented reality, communities of practice, adaptive
technologies, learning analytics and e-assessment techniques are used. One of the
important processes of foreign language education is assessment and evaluation.
The assessment and evaluation process provides continuous feedback to individuals

about how they are learning, the support they need and the progress they are making
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towards their learning goals.

In this study, a model was designed for determining the interests of the individual
(technology, sports, health, etc.) and developing learning materials suitable for these
interests, determining topics for listening activities and assessment and evaluation
processes with machine learning methods. For this purpose, algorithms using
artificial neural networks, support vector machines, k-nearest neighbors and decision
trees were developed, and their performances were compared. With the most
successful model, it will be possible to develop applications that offer content and
measurement questions suitable for the interests of individuals and evaluate the level
of achievement.

Key Words: Atrtificial Intelligence, foreign language education, assessment and

evaluation, individual language education
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ABSTRACT

With their versatility and convenience, video calling and conferencing applications
have increased significantly in recent years and have become an integral part of
modern life. These platforms have evolved into indispensable tools for various
purposes, from personal interactions with distant friends and family to professional
conditions, like collaborative work sessions and business negotiations.

The COVID-19 pandemic, which took the world by storm in late 2019, introduced
unprecedented disruption to daily life, compelling governments to enforce strict
measures such as lockdowns and curfews to curb the spread of the virus. As a
result, the remote working culture, previously a minority practice in a few industries,
quickly achieved general acceptability across various sectors. Companies and
organizations were forced to adapt to this new reality, seeking digital solutions that
would allow them to continue their operations while adhering to social distancing
guidelines. In this context, vidleo communication platforms emerged as a critical tool,
enabling individuals and teams to maintain contact and collaborate effectively despite
the physical barriers imposed by the pandemic. However, the surge in demand for
these platforms also brought to light the varying levels of performance and reliability
among different video communication tools. While some platforms excelled in
delivering high-quality video and audio experiences, others struggled to keep up with
the increasing user demands. The differences in features, user interfaces, and
overall user experience led to the need for a comprehensive evaluation of these
platforms to determine which ones indeed met the needs of their users.

This study seeks to undertake a detailed evaluation of various video communication

platforms using a decision analysis tool. The methodology employed in this analysis
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is based on fuzzy sets, a mathematical approach that is particularly efficient in
uncertainty and imprecision results from subjective opinions and preferences. A
panel of experts was consulted to conduct this evaluation, each providing ratings for
the selected video communication platforms based on a linguistic measurement
system. Initially collected verbally, these ratings were then processed using fuzzy
sets to translate the subjective assessments into objective data. This transformation
from qualitative to quantitative analysis enables a more structured and rigorous
comparison of the platforms, identifying strengths and weaknesses across different
criteria.

Conclusively, the results of this analysis will provide valuable insights into which
platforms are best suited to meet the diverse needs of users, whether for personal,
educational, or professional use. It demonstrates the practical application of fuzzy
sets in decision analysis, offering a model that can be applied to other areas of

technology assessment.

Key Words: Fuzzy sets, remote working, decision analysis.

REFERENCES

[1] B. Erdz-Tuga and R. Sadler, Comparing six video chat tools: A critical evaluation by language
teachers, Comput. Educ. 53(3) (2009), 787-798.

[2] C.-L. Hwang and K. Yoon, Multiple Attribute Decision Making: Methods and Applications,
Springer-Verlag Berlin, 1981.

[3] L. A. Zadeh, Fuzzy sets, Inf. Control 8(3) (1965), 338-353.

[4] R. E.Bellman and L. A. Zadeh, Decision-making in a fuzzy environment, Manag. Sci. 17(4)
(1970), B-141.

[5] S.-M. Chen and L.-W. Lee, Fuzzy multiple attributes group decision-making based on the
interval type-2 TOPSIS method, Expert Syst. Appl. 37(4) (2010), 2790-2798.

[6] B. Meniz, An advanced TOPSIS method with new fuzzy metric based on interval type-2 fuzzy
sets, Expert Syst. Appl. 186 (2021), 115770.

224



International Conference on Mathematics and Mathematics Education (ICMME-2024), Nevsehir
Haci Bektas Veli University, Cappadocia University, Nevsehir, Tiirkiye, October 3-5 2024
“Mathematics in Cappadocia in memory of Alev ALATLI”

Software Approaches To Mathematics
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Turkey,230708004@samsun.edu.tr

ABSTRACT

Throughout history, mathematics and software technologies have played an
important role in solving complex problems in science and engineering. Today,
software is used as an effective tool for solving mathematical problems, performing
fast calculations, big data analysis and data visualization. The historical development
of mathematics covers a wide range of topics, from the first discoveries in
Mesopotamia and Egypt to advances in Ancient Greece, the Islamic world of the
Middle Ages, the Renaissance and the modern era. The historical development of
software started with the invention of the first electronic computers, accelerated with
the development of high-level programming languages, and has reached the present
day with advances in areas such as the internet, mobile technologies, cloud
computing and atrtificial intelligence. The combination of mathematics and software
has led to significant advances in many fields, including algorithms and
computational mathematics, cryptography and security, machine learning and data
science, optimization and computational research, computer graphics and image
processing. The software tools used in these areas enable mathematical concepts to
be applied and used at large scales. Software such as Mathematica, Maple, Matlab,
Python and R have become indispensable for mathematical operations and analysis
thanks to their extensive libraries and strong community support. Excel and other
spreadsheet software are also effective tools for data analysis and solving
mathematical problems.

Key Words: Mathematics, software, algorithms, data science
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ABSTRACT

Numerous applications in engineering, finance, medicine, and other scientific fields
have led to an increasing interest in optimization problems. Many practical problems
have been converted into popular optimization problems, including regularization,
eigenvalue, min-max, and min-sum-min problems. The use of nonsmooth,
nonconvex regularization offers significant benefits in the restoration of images.
Therefore, problems that arise during image restoration are frequently transformed
into large-scale optimization problems that are not smooth and are not convex. The
majority of the currently available minimization approaches are not effective in
handling situations of this nature. It is common knowledge that nonlinear conjugate
gradient methods are the most popular choice for solving large-scale smooth
optimization problems. This is because these methods are simple to use, need little
storage space, are efficient in terms of practical computation, and have great
convergence properties. This paper investigates norm regularization-based non-
smooth image restoration problems. We propose a smoothing conjugate gradient
method (SCGM) by combining the conjugate gradient method with two new
generation smoothing techniques. The SCGM method is created as a numerical
algorithm. Furthermore, numerical applications of the algorithm on test images with
various types of noise are demonstrated, and the results are compared with similar

algorithms. Experimental results show the efficacy of the proposed algorithm.

Key Words: Non-smooth optimization, image restoration, conjugate gradient

method.
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ABSTRACT

Since artificial neural networks have the ability to generalize information and data,
they are frequently used in solving problems for different disciplines. Since artificial
neural networks can continuously learn rapidly, they can solve problems at high
levels of accuracy. In addition, artificial neural networks do not need to wait in their
relationships to produce inputs and outputs so that the appropriate outputs can be
presented to the network. Artificial neural networks can be learned linearly or
nonlinearly between predefined inputs and outputs by using the parameters of the
defined problem. In addition, artificial neural networks can also produce output for
classified network structures whose output values cannot be seen. With these
features, it offers effective solutions to quite complex problems. In order to
demonstrate the contribution of this software of artificial neural networks in solving
paleontological problems, the pattern completion processes of biometric parts that
were not damaged or measured during fossilization, transportation or sample

preparation in the laboratory were predicted.

Key Words: Artificial neural networks, paleontology, pattern completion.
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The Power of Software in Big Data:Diabetes Analysis and
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ABSTRACT

This study examines the analysis and prediction of diabetes using big data analytics
techniques. The focus of the research is to highlight the importance of software and
algorithms for in-depth analysis of health data. In the healthcare sector, data
analytics plays a critical role in preventing diseases, improving treatments and
improving patient outcomes. Using the Pima Indian Diabetes dataset, we aimed to
predict diabetes and identify risk factors. The data set includes 8 independent and 1
dependent variable for 768 individuals. Powerful big data processing tools such as
Apache Hadoop and Apache Spark were used in the study. These tools are critical
for efficient processing and analysis of data. After loading the dataset and performing
pre-processing steps, machine learning models such as logistic regression, decision
trees and support vector machines were created and trained. The performance of
these models is evaluated using cross-validation methods and different algorithms
are compared. Apache Hadoop enables large data sets to be stored and processed
in parallel in a distributed environment. The HDFS component distributes the data,
while the MapReduce algorithm processes it. Apache Spark accelerates data
analytics, machine learning and graph processing with in-memory processing
capabilities and extensive libraries. After loading the dataset and preprocessing
steps, machine learning models such as logistic regression, decision trees and
support vector machines were created and trained. The performance of these models
was evaluated by cross-validation methods. The results highlight the importance of

big data analytics and software tools in diabetes prevention and management.

Key Words: Big Data Analytics, Pima Indian Diabetes Dataset, Disease Prediction,

Data Processing, Decision Trees, Data science
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ABSTRACT

Recent advancements in artificial intelligence technology have given rise to crucial
changes in content creation processes. The popularization of human-like work by
artificial intelligence has provided Al to mimic human voices, especially by being
trained with voice data. Voice data is a particular ideal resource for training Al
algorithms to analyze, learn, and reproduce human speech. The voice data used for
this purpose is often collected through social media and other digital platforms.

Voice cloning, the process of replicating a specific individual's voice [1, 2, 3] using
advanced machine learning (ML) and deep learning (DL) techniques [4, 5, 6]. This
process has been revealed as a viable mechanism in different applications such as
personalized voice assistants, content creation and assistive technologies for the
visually impaired individuals. Main advantages of voice cloning are its ability to
produce highly realistic and personalized synthetic voices, which can crucially
enhance user experience and accessibility in digital interfaces and to provide the
preservation of a person's voice for future use, which is especially valuable for
individuals suffering from degenerative diseases that affect speech.

In this work, we present a comprehensive voice cloning approach [7] for Turkish
speech by utilizing state-of-the-art natural language processing (NLP) and deep
learning models. The proposed system integrates a robust sequence-to-sequence
model for spectrogram generation and an advanced vocoder for high-fidelity audio
synthesis. The pipeline begins with the preprocessing of textual input, converting it
into phonemes by using text normalization, tokenization and language-specific
phonemization techniques. The phoneme sequences are then fed into a Tacotron

and FastSpeech based model to generate a mel-spectrogram, effectively capturing
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the prosody and acoustic features of the target speech.

For the final waveform synthesis, we employ WaveRNN, UnivNet and finally HiFi-
GAN model which is a generative adversarial network-based vocoder, known for its
ability to produce high-quality and realistic audio waveforms. This vocoder translates
the mel-spectrogram into a natural-sounding voice that closely mimics the original
speaker's vocal characteristics.

We also conduct several visual evaluations to validate the effectiveness of the
proposed system. Visual analyses of input-output (synthesized) waveforms,
spectrograms and mel-spectrograms below indicate that the proposed approach is
capable to accurately replicate the temporal structure, spectral content, and harmonic
characteristics of the input speech. The related visual results also show a noticeable
degree of consistency between the synthesized output and the original input across
various metrics. Especially, we can observe that the output waveform preserves the
amplitude and timing patterns of the original, while the spectrogram analysis
demonstrates closely aligned frequency distributions by maintaining the essential

formant structures critical for speech intelligibility and naturalness.

Input Speech Text for Experiment: “Bilgisayar, aritmetik veya mantiksal islem
dizilerini (berim) otomatik olarak yuritmek Uzere programlanabilen dijital bir

elektronik makinedir.”
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