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International Conference on Mathematics and Mathematics Education (ICMME-2022)
was held on 22-24 September 2022 in Denizli, Turkey. The conference presented new results
and future challenges, in series of invited and short talks, poster presentations, workshops, and
exhibitions. This year, our conference included a chess tournament, Mathematics and Art
Exhibition, and a high school math competition.

MATDER-Association of Mathematicians is an association founded in 1995 by
mathematicians in Turkey. Up to now 14 national and 2 international mathematics symposium
were organized by MATDER.

These meetings have been one of the main national symposiums. Since the talks in the
meetings covers almost all areas of mathematics, mathematics education and engineering
mathematics, the conferences have been well attended by mathematicians from academia,
Ministry of Education and engineers as well. The last six conferences have been held in
Ankara (ICMME-2021), Konya (ICMME-2019), Ordu (ICMME-2018), Sanlurfa (ICMME-
2017), Elazig (ICMME-2016) and Nigde (2015). This year ICMME-2022 has been held at
Pamukkele University in Denizli/Turkey on 22-24 September 2022 as an international
conference.

The main aim of this conference is to contribute to the development of mathematical
sciences, mathematical education, and their applications and to bring together the members of
the mathematics community, interdisciplinary researchers, educators, mathematicians, and
statisticians from all over the world. The conference will present new results and future
challenges, in series of invited and short talks, poster presentations, workshops, and
exhibitions. All presented paper’s abstracts will be published in the conference proceeding.
Moreover, selected and peer review articles will be published in the following journals:

e Turkish Journal of Mathematics & Computer Science (TIMCS)
e Pamukkale University Journal of Education
e Advanced Studies: Euro-Thilisi Mathematical Journal

This conference is organised by MATDER-Association of Mathematicians and

Pamukkale University.

On Behalf of The Organizing Committee
Hasan Hiiseyin SAYAN
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Some Interdisciplinary Applications of Fuzzy Logic

Omer AKIN !
1. TOBB ETU, Department of Mathematics, Ankara, Tirkiye,
omerakin@etu.edu.tr

ABSTRACT

In this talk we would like to give some important applications of fuzzy logic of
which started in 1965 by Lotfi Ali Askerzadeh. Firstly we give some fundamental
knowledge for fuzzy logic and its historical developments. An Application of Fuzzified
Environment for SAIR Model Using COVID-19 Data in Turkey. Modelling in Health
treatment of COVID-19, modelling of phytosociology. Here we extend the classical
SAIR model to fuzzified environment. Application of Fuzzy Logic and Fuzzy
Similarity in  plant sociology. When doing this we get help of strong In recent years,
studies on plant communities with fuzzy logic and fuzzy similarity approaches have
accelerated. The plant communities (plant associations) detected in studies on
different habitats and different vegetation types can be interpreted more realistically
by re-evaluating them with fuzzy logic and fuzzy similarity approaches. These studies
can be applied on the plant communities identified in the current researches as well

as directly in the field studies from the beginning.

Key Words: Fuzzy logic, corona, plant sociology.
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Weighted integral inequalities restricted on the cone of
monotone functions and applications in the embedding’s of
Lorentz-type spaces
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ABSTRACT

Let p be a monotone quasinorm defined on M*, the set of all non-
negativemeasurable functions on [0, ). Let T be a monotone quasilinear operator on
M*. We show that the following inequality restricted on the cone of A-
guasiconcaveFunctions

@ 1
p(TF) < 4 f ey
0

where 1 =p<=9o and v is a weighted function, is equivalent to slightly
differentinequalities considered for all non-negative measurable functions. The case
0 < p < 1 is also studied for quasinorms and operators with additional properties.
These results in turn enable us to establish necessary and sufficient conditions on
the weights (u, v, w) for which the three weighted Hardy-type inequality

( L " L o) w26 L "oy

holds for all A-quasiconcave functions and all 0 < p, g = co.

We present the applications of these results in the embedding of Lorentz-type
spaces and real interpolation theory.

Key Words: Quasilinear operator, integral inequality, Lebesgue space; weight,
Hardy operator, quasiconcave functions, monotone functions.
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Differences in the Way of Doing Maths from Past to Present

ibrahim Cetin *
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ibrahimcetin@erbakan.edu.tr

ABSTRACT

In the increasingly digital world, there are still serious discussions about
effective and understandable mathematics education. While mathematicians
complain that mathematics is not understood enough, learners complain that it is
difficult to learn mathematics. So, is there a way to satisfy both mathematicians and
math learners? By moving away from the nature of mathematics, which emerged with
the understanding of producing a solution to a problem existing in nature through
systematic thinking, it has lost its organic aspect and became increasingly synthetic
in today's world by only being associated with numbers, calculations, and formulas.
For this reason, this difference in the way we do mathematics needs to be seriously
guestioned. Technology-supported learning environments and outdoor activities can
be a solution for establishing this relationship and for a meaningful mathematics
teaching, especially in school mathematics where the real life-mathematics
relationship cannot be established sufficiently. In learning environments where
technology is used effectively, the way we do mathematics changes and opens the
door for more meaningful learning. What are the suggestions we can offer to today's
mathematics education for meaningful and permanent learning? What kind of
changes can teachers make in their classrooms to overcome this problem, who are in
the conflict of teaching mathematics by solving a lot of questions and raising a
curriculum? In this presentation, the differences in the way we do mathematics from
past to present and what we need to do for an effective mathematics teaching today
will be explained with different examples. Discussions will be made on the
contribution of technology-supported and effective mathematics teaching, which is
associated with real life, to mathematics education.

Key Words: Doing maths, technology, outdoor maths education
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On addition formulas related to elliptic integrals

Malkhaz Bakuradze!
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ABSTRACT

Addition theorems offer a means of determining the value of the function for the
sum of two quantities as arguments, when the values of the function for each
argument is known. The simplest examples are the well-known addition formulas for
the functions e* and sinu.

The elliptic sine f(u) = sn(u), satisfies Euler's addition theorem

_ F)R(r ))+7 ()R () _ — 21 _ 24,2
flu+v) = ) where R(u) = J(l u?)(1 — k2u?)

and k is some parameter called modulus.
We review some other interesting examples, such as Baker-Akhiezer functions and
the exponent series of the Ochanine elliptic genus.

As a main result we provide certain addition formulas for the elliptic integrals

corresponding to the general elliptic genus with logarithm having differential %,

where R(t) is a monic polynomial of degree 4. Our result specializes in Euler's
addition theorems for elliptic integrals of the first and second kind and in the
examples above.

The proofs are given in terms of the formal group laws.

Key Words: Formal group law, elliptic integral.
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Teaching proof with an interactive theorem prover
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ABSTRACT

Let A and B be two abelian groups. The group A is called B-small if the
covariant functor Hom(A,-) commutes with all direct sums of the form B(k) and A is a
self-small group provided it is A-small. The main aim of the talk is to characterize self-
small products applying developed closure properties of the classes of relatively
small groups. In particular, we show that a product of a system of abelian groups is

self small if and only if it relatively small over a direct sum of the system.

As a consequence of the theory of relatively small groups and the well-known
fact that powers Zk of the group Z of all integers is slender for any nonmeasurable
cardinal k, we characterize self-small products of finitely generated abelian groups.
Namely, the product M of finitely generated groups is self-small if and only if either M
is isomorphic to power Zk for some cardinal k, or M is isomorphic to a direct sum of a

finitely generated free group F and finite abelian p-groups for each prime number p.

Finally, we also discuss possible application of the developed tools for
description of self-compact objects in context of general additive and abelian

categories.
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Weighted Morrey spaces

Yoshihiro Sawano*
1 1-3-1-625, Kasuga, Bunkyo-ku, 112-8551, Tokyo Japan

ABSTRACT

The goal of this talk is to consider the boundedness property of sublinear
operators. In 2009, weighted Morrey spaces are considered independently by
Natasha Samko and by Yasuo Komori-Furuya and Satoru Shirai. One of the standard
assumptions on weights is that they belong to the Muckenhoupt class. However, it is
too strong in some cases. In this talk, | address the problem by the use of the power
weights. In the case of local Morrey spaces, we can completely characterize the
boundedness property for weighted Morrey spaces of Samko type.

Key Words: Morrey spaces, Muckenhoupt weights, power weights.
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New Coding/Decoding Algorithm on k-Order Fibonacci
Numbers

CANAN CELEP YUCEL !, MUSTAFA ASCI 2, AND SEREL MADAK 3

1 Pamukkale University Science and Arts Faculty Department of Mathematics Kinikli 20160
Denizli TURKEY
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2 Pamukkale University Science and Arts Faculty Department of Mathematics Kinikli 20160
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mustafa.asci@yahoo.com

3 Pamukkale University Science and Arts Faculty Department of Mathematics Kinikli 20160
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ABSTRACT

In this paper, we define a new encryption algorithm by generalizing the 2 x 2
encryption algorithm and dividing it into k x k type block matrices. This coding
algorithm bound to the Qk matrices. Therefore, this algorithm is different from the
classical algebraic algorithm. Since matrix operations are at the forefront in this
algorithm, it is easily and quickly performed by todayis modern computers.

Key words: Fibonacci numbers, k-order Fibonacci numbers, Coding/decoding
method, k-order Fibonacci numbers coding/decoding Algorithm.
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Moore-Penrose Inverse on Generalized Fibonacci Matrix
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ABSTRACT
In this paper, we define the Moore-Penrose inverse on generalized Fibonacci

matrix. This matrix U eM_ (C), whose elements are Fibonacci numbers, is a
rectangular matrix. We consider U, =pU, ,-U, , with the initial conditions
U,=0,U, =1 generalized Fibonacci numbers and define the generalized Moore-

Penrose inverse. We get the special numbers according to the choices depending on
p. When we choose p=1 and p=2, we get Fibonacci and Pell numbers,

respectively. Therefore, depending on these particular choices, Moore-Penrose

inverses of rectangular Fibonacci and Pell matrices can be found.

Key Words: Fibonacci Matrix, The Moore-Penrose Inverse, Pseudoinverse,
Generalized Fibonacci matrix.
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ABSTRACT

According to Calugareanu [1], R is said to be a unit-semiprime ring if, for any
a € R, aU(R)a = 0 implies a = 0, where U(R) is the group of units of R.

In this presentation, we talk about the following equivalent conditions, which is
called idun-semicommutative rings by Cetin-Kosan-Zemlicka [2]; if xy = 0 implies
x(Id(R) + U(R))y =0 for all x,y € R iff (Id(R)+ U(R))ann,(x)(x) € ann,(x) for all
x € R (in view of [3]).

Key Words: Semiperfect ring, (unit-)semiprime ring, (unit-)semicommutative ring
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ABSTRACT
The first few Catalan numbers ¢, for 0 =n = 14 are;
1, 1, 2, 5, 14, 42, 132, 429, 1430, 4862, 16796, 58786, 208012, 742900, 2674440.

The Catalan numbers are defined by means of the following generating
functions;

1-VI-4&x w
Y
2x

n=0
=1+ x+2x% +5x3 + 14x* + 42x5 ..
One of explicit formulas of €, for n = 0 reads that
1
n —
:4 r(’H'?_) _ 1 (Zn)
"o ymrn+2) n+1 '
For more information on the Catalan numbers C,, , please see ([4-6, 8, 9]).

In this work, we will give some generalized results for the C,, numbers known as
Catalan numbers in the literature. We will give some new formulas for Catalan
numbers, their integral representation, and a parametric integral notation such as the
(a, k) —gamma and («, k) —beta functions [1-3, 7]. We will show that the obtained
results with their special selection give the current results in the literature.

Key Words: Catalan number, (a, k) —gamma function, («, k) —beta function.
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On Bivariate Gaussian Balancing Polynomials
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ABSTRACT
In this paper we define and study the bivariate Gaussian balancing and

Gaussian cobalancing polynomials. We identify the Binet formula, generating
function, summation formulas, matrix and determinant representations of these

polynomials. By this study we generalize the polynomials defined before this study.

Key Words: Fibonacci numbers, Balancing numbers, Gauss balancing
numbers
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Permuting n-(f,g)-Derivations On Lattices
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ABSTRACT
Ceven and Ozturk gave some results of symmetric bi-(o,7)-derivation of near

rings in [1]. Also in [2] Ceven studied this derivation structure for lattices. In [3] Ozturk
and Yazarli introduced permuting tri-(f,g)-derivation notion and gave some properties
in lattices. Also in [5] Alshehri defined generalized derivations of lattices and
discussed related properties.Then Chaudry and Ulah studied at generalized (a,3)
derivations on lattices in [6]. Asci and Ceran in [4] studied symmetric bi-(o,T)-
derivation of prime near rings.They also proved some results for permuting tri-(f,g)-
derivations on lattices in [7] and generalized (f,g) derivation on lattices in [8]. In this
paper as a generalization of permuting tri-(f, g)-derivation on a lattice we introduced
the notion of permuting n-(f, g)-derivation of a lattice. We defined the isotone
permuting n-(f,g)-derivation and got some interesting results about isotoneness. We
characterized the distributive and isotone lattices by permuting n-(f,g)-derivation.
About these derivations, detailed informations are also given. Finally we gave some
results about properties of f,g functions on lattices. We discussed this new structure
relationship with generalized (f,g) derivations on lattices.

Key Words: n-(f,g)-derivation, Permuting mapping, Distributive lattice, isotone
lattice
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ABSTRACT
Szasz introduced the notion of lattice derivation and gave interesting results in

[1]. Also in [2] the author studied this lattice derivation. In [3] Xin and et al. improved
derivation for a lattice and discussed some related properties. They gave some
equivalent conditions under which a derivation is isotone for lattices with a greatest
element, modular lattices and distributive lattices. In [5] Ozturk introduced the notion
of permuting tri-derivations in rings and proved some results. Also in [4] Ozturk and et
al. introduced the permuting tri-derivations in lattices. In this paper the definitions of
derivations which are defined in lattices are given. About these derivations, detailed
informations are also given. In the first chapter the definitions are some basic
theorems are which will be used in the other chapters. In the second chapter the
definitions, some properties and theorems of the derivations on lattices are given
without proof. In the third chapter the definitions of permuting n- derivations are
given.In this paper as a generalization of permuting tri-derivation on a lattice. We
introduced the notion of permuting n- derivation from semilattices to lattice. We
defined the isotone permuting n-derivation from semilattices to lattice and got some
interesting results about isotoneness. We characterized the distributive and isotone

lattices by permuting n-derivation from semilattices to lattice.

Key Words:Lattices, Derivation, semilattices
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ABSTRACT

In this study we defined the bivariate This file provides a template for writing
abstract for the conference. The abstract file shall be written in compliance wlucas
balancing polynomials with boundary conditions. We identify and prove Binet
formulas, generating functions for bivariate lucas balancing polynomials. And we
study some identities between bivariate balancing polynomials and bivariate lucas
balancing polynomials

Key Words: bivariate balancing balancing polynomials, bivariate lucas
balancing polynomials
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Characterization of the Wreath Product D, Z, in Terms of p-
Cockcroft Property
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ABSTRACT

It is known that when we manage to plot spherical pictures over groups defined
by presentations, one may take an advantage to investigate its p-Cockcroft property
by counting the positive and negative discs in spherical pictures. This gives a
distinguish characterize over these groups specially in the meaning of their
minimalities. The other way around these studies obtained by some other authors
with the homological terminology efficiency of groups. By taking into account a
special wreath product D, Z,, we will talk about the minimality and so p-Cockcroft
property by drawing the spherical pictures over them as a new result.

Key Words: Wreath product, p-Cockcroft property, Presentation.
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A Note on the Balancing-like and Lucas-balancing-like
Sequences
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ABSTRACT
In this study, we deal with a class of second order linear recurrence sequences

definedby X ., =AX —X ,, % =0, Xx,=1 and A>2 is any natural number.
These sequences are called by balancing-like sequences since the sequence of
balancing numbers is a particular case of the balancing-like sequences with A =6.

If X is a balancing-like number then Dx*+1 is a perfect square where

2

D=

and positive square root of Dx?+1 is called a Lucas-balancing-like

number.

We present firstly, Binet's formulas and some important properties of the
balancing-like numbers and Lucas-balancing-like numbers. Then we examine the
relations between balancing-like numbers and Lucas-balancing-like numbers.
Further, we observe that Lucas-balancing-like numbers are associated with
balancing-like numbers in the same way as Lucas balancing numbers associated

with balancing numbers.

Key Words: Balancing sequence, balancing-like sequences, Binet formula.
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ABSTRACT
An object over which the corresponding covariant hom-functor commutes with

arbitrary coproducts is usually called small in categories of modules over a ring [1],
compact in abelian categories [5], and connected in general categories [3]. While
compact objects replace the module-theoretical concept of finitely generated objects
[1], the connected objects in (non-abelian) category of acts over a monoid generalize
the concept of cyclic objects [3].

The aim of the talk is to compare other categorial and structural properties of
such objects in several classes of both abelian and (concrete) non-abelian
categories. We present in which categories closure properties of the class of small
(compact, connected) objects persist to hold. In particular, we describe categorical
and set-theoretical conditions under which all products of compact objects remain
compact. As projectivity appears to be a useful tool for study of compactness
(connectedness), we try to describe structure of projective objects in studied
categories. Furthermore, it is proved that projective modules are necessarily small as
well as projective acts are connected. Since autocompact objects, whose covariant
home-functor commutes only with coproducts of copies of the same object, play
important role in abelian case, we describe the corresponding notion of an

autoconnected object in particular non-abelian categories.

Key Words: small module, compact object, connected object.
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On Alternative Solutions of Some Differential Equations in
Bicomplex Space
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ABSTRACT

Integral transformations are used in the solutions of many boundary-value,
initial-value problems, differential equations and integral equations encountered in
applied mathematics and engineering. Based on this, new integral transformations
are defined and existing integral transformations are expanded. In this study, we
gave the bicomplex Fourier transform and bicomplex Hartley transform, which we
studied before, based on the studies on integral transforms in bicomplex space. With
the help of these transformations, we obtained alternative solutions of the well-known
Bessel differential equation. We gave the definition and some basic properties of
Hilbert transform. We also examined the relationship between the bicomplex Fourier
transform and the bicomplex Hartley transform of the Hilbert transform. Then, using
the definition of the Hilbert transform, we found another solution of the Bessel
differential equation with the help of the bicomplex Fourier transform and the

bicomplex Hartley transform of the Hilbert transform.

Key Words: Integral Transformations; Bicomplex Functions; Bessel Differential
Equation.
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p,g-Harmonic Numbers
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ABSTRACT

In this study, we examined a new generalization of well-known number
sequence which is called harmonic numbers. We defined p,g-harmonic numbers
which is also a generalization of g-harmonic nhumbers and deduced some properties
and identities related to this number sequence by using some combinatorial
operations.

Firstly we gave definitions of g-analogue and p,g-analogue of and integer and
some properties. Also we gave definition of g-harmonic humbers and some special
studies concerning this number sequences. After these informations, we defined four
types of p,g-harmonic numbers which includes alternating p,g-harmonic numbers. In
this study, we examined the finite summations of this number sequences and
obtained important results. We gave the finite sum of p,g-analogues of integers from
1 to n. Moreover, we gave two main results includes summations constructed by
using some coefficients depending on p and g and p,g-harmonic numbers. We gave

some important Lemmas helping to prove our main results.

Key Words: harmonic numbers, g-harmonic numbers, p,g-analogue.
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Some estimates of non-increasing rearrangement of generalized
fractional maximal function and cones generated by them
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ABSTRACT

In the work defines a generalized fractional maximal function (GFMF) M, f and
the spaces generated by it. We give a sharp pointwise estimates of the non-
increasing rearrangement of the GFMF. Three types of cones are determined for

non-increasing rearrangement of the GFMF and their equivalence is proved.

Key Words: Generalized fractional maximal function, non-increasing
rearrangements, cones.
REFERENCES

[1] C.Bennett and R.Sharpley, Interpolation of operators, Pure and applied mathematics 129,
Boston, MA: Acad. Press Inc., 1988.

[2] Goldman M.L., On the cones of rearrangements for generalized Bessel and Riesz potentials,
Complex Variables and Elliptic Equations 55:8-10 (2010), 817-832.

[3] Goldman M.L., Optimal embeddings of generalized Bessel and Riesz potentials, Trudy
Matematicheskogo Instituta imeni V.A. Steklova 269 (2010), 91-111.

[4] Bokayev N. A., Goldman M. L., Karshygina G. Zh., Cones of functions with monotonicity
conditions for generalized Bessel and Riesz potentials, Math.Notes 104 (2018), 356—373.

31


mailto:gogatish@math.cas.cz
mailto:bokayev2011@yandex.ru
mailto:azhar.abekova@gmail.com

International Conference on Mathematics and Mathematics Education MATEMATIKCILER
(ICMME-2022), Pamukkale University, Denizli, 22-24 September 2022 DERNEGI

On (p,q)- Analogue of Mittag-Leffler Operators
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ABSTRACT
The important new discoveries decades were focussed on the g-calculus

based on deformation of quantum spaces. The g-differential operators having the so-
called

q -classical polynomials as eigenfunctions fulfils many interesting properties. This is
based on orthogonal polynomial whose sequences of the corresponding g-derivatives
or Jackson-derivative is also orthogonal. The (p,q) -deformed differential calculus
plays an important role in physics and mathematics and its applications and their
differential calculus can be given.

The (p, q)- integer is

n

p"-q

[nlpq = m=012,.,0<g<p<1,
the (p, ¢)- binomial expansion is

(x+¥)pg =@ +pEx +q)@P?x +q%y) .. (" x + q" 1Y),

and the (p, g)-binomial coefficients are

[n] . [n]p,q!
k p.q [k]pql [3’1 - k]pql

More details about (p, g)- calculus can be found in [2].
(p,q) —calculus is used also in approximation theory. For instance,

In [4] Mursaleen et al. defined the (p, g) — analogue of Bernstein operators as
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n—k—1

Bupq(fix) = Z[k]pq H(P —q°x )f({ ]]pq) € [0,1]

and they studied its Korovkin’s type approximation properties.

Mittag-Leffler type operators introduced by Ozarslan and studied their A-
statistical approximation properties in [5] and g-Mittag-Leffler type operators and its
approximation properties were obtained in [1].

In this presentation, we introduce the new type of Mittag-Leffler operators in
another saying (p,q) - Mittag-Leffler operators by generalizing the g-Mittag-Leffler
operators in [1] and then we obtain the approximation properties based on Korovkin’s
type approximation theorem of (p, q) - Mittag-Leffler operators and establish some
direct theorems.

Key Words: Korovkin’s type approximation, (p,q)-binomial, (p,q)-Mittag-
Leffler operators
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ABSTRACT

The space of p-summable sequences of real numbers can be equipped with
norm or n-norm with n> 2. In this work, we define a new 2-norm which is derived by
bounded linear functionals on the space of p-summable sequences of real numbers.
We also investigate its relationship among the other 2-norms which are defined by
Gahler and Gunawan on this space. We also derive an alternative norm from this
new 2-norm and explore its relation with the usual norm on the space of p-summable
sequences of real numbers. Alternatively, we redefine another new 2-norm on the
space of p-summable sequences of real numbers and investigate its relationship
among the Gahler's 2-norm [Lineare 2-normierte Raume, Mathematische
Nachrichten] and Gunawan’s 2-norm [The space of p-summable sequences and its
natural n-norm, Bulletin of the Australian Mathematical Society]. We see that one of
these 2-norms is equivalent to the natural 2-norm on this space and there is an
equivalence relation among Gahler's 2-norm and Gunawan’s 2-norm while the
second one is not equivalent to the natural 2-norm on this space and there is no any
equivalence relation among the other 2-norms which have already been defined on

this space.

Key Words: Bounded linear functionals, the space of p-summable sequences
equivalence of norms, 2-norm.
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ABSTRACT
Let 1 <p,g<o and u={y};2,, v={v;};-, be positive sequences of real

numbers. Let (a”) be a non-negative triangular matrix with entries a;; = 0 when

izj=1and a;; =0 when i <j. Let [,,, denote the space of sequences of real

numbers f = {f;};2; such that ||f|l,, = (ZZ,|v;f|P)e, 1 = p < oo.
We will consider inequality of the following form
IAfllgw = Cllfllpw, VFE Ly (1)

for matrix operator
i

(A= ) aify, i€N. @

j=1

In paper [1] R. Oinarov and Zh. Taspaganbetova introduced an extended class
of matrices 0F, n = 0 and obtained a criterion for the fulfillment of inequality (1) for
matrix operators from these classes. The class 0;f consists matrix (a”) satisfying
the following condition: a;; = 0 and there exist d >1, a sequence of positive
numbers {w;}72, and a non-negative matrix (b, ;), where b, ; is non-decreasing in i

and non-increasing in j such that
1
= (bxw; + ar;) < ay; < d(byew; + ag) (3)

forallizk=j=1.

The class 0; consists matrix (a,,) satisfying the following condition: a,; = 0 and

(=]

there exist d > 1, a sequence of positive numbers {w;};Z, and a non-negative matrix

(bi.j), where b; ; is non-decreasing in i and non-increasing in j such that

1
E (ai.k + bk.jwi) = a’i.j = d(a’i.k + b;‘,lj-wl-) (4)
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forall i = k = j = 1. Note that first results of the boundedness of matrix operator (2),
belonging to the classes 0; and 0;, were obtained in [2], [3], respectively.

Therefore, the main goal of this work is to establish new alternative criteria for
the fulfilment of the inequality (1) for matrix operators belonging to the classes 0;
and 0;.

Theorem 1. Let 1 <p < g < o and matrix (ai.j) of operator (2) belong to the

classes 0. Then inequality (1) holds if and only if B¥ = max{B;", B;f} < =, where

"o 1
oo o0 p AP o0 qr
¥
+ - q-1_4g q q
B = sup Z v, (Z ainb;, "u, ) (Z bn.k“n) ,
k=1 -
n==k i=n n==k
"= 1
oo oo pAD o0 qr
-
B = sup Z v, ¥ (Z a;n uf) (Z uf{) :
k=1 -
n=k i=n n==~k

Moreover C ~ B*, where C is the best constant in (1).
Theorem 2. Let 1 <p = g < o and matrix (ai.j) of operator (2) belong to the

classes 0; . Then inequality (1) holds if and only if B~ = max{B;", B, } < o, where
1

1
k o0 9\ g s @ P
By = sup (Z 1wy (Z al-.nvl._p’> ) (Z 1:'n_p:) )
k=1

n=1 i=n n==~k

1
k n aN g k
I
- — q p-1 _-pr pr.,—pr
By = ?::311] Z U, (Z aniby . v ) (Z by v, )

n=1 i=1

Moreover C ~ B~, where ( is the best constant in (1).

Key Words: Boundedness, matrix operator, weighted inequality.
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ABSTRACT

Linear operators induced by functions are frequently encountered in functional
analysis; they include Hankel operators, composition operators, and Toeplitz
operators. The inducing function is sometimes referred to as the symbol of the
resultant operator. In many circumstances, a linear operator on a Hilbert space
also gives rise to a function on a subset of a topological space. Hence, we frequently
examine operators induced by functions, and we may similarly research functions
induced by operators. The Berezin symbol is an outstanding exemplar of an operator-
function link. F. Berezin proposed the Berezin transform in [2] and it has proven to be
a fundamental tool in operator theory, since many essential features of significant
operators are contained in their Berezin transforms. Many researchers in
mathematics and mathematical physics are interested in the Berezin symbol of an
operator defined on the reproducing kernel Hilbert space. In this context, several
mathematicians have conducted substantial research on the Berezin radius
inequality. We construct Berezin radius inequalities for Hilbert space operators using
the notion of Kantorovich ratio and increasing convex function in this study. Also, we
present new results related to Berezin radius inequality. We give the Berezin radius
inequality by using operator version of improvement of arithmetic-geometric mean
inequality.

Key Words: Berezin symbol, Berezin number, Kantorovich ratio, Young
inequality, convex function
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ABSTRACT

The boundedness of classical operators in local Morrey type spaces have been
intensively studied. For the boundedness of the maximal operator, the fractional
maximal operator, the Riesz potential, and the singular integral operator in these
spaces, there are already certain necessary and sufficient conditions. The main tool
in the literature for studying the boundedness of the above operators in local Morrey
type spaces is the reduction of these problems to the boundedness of the Hardy
operator in weighted Lebesgue spaces on the cone of non-negative, non-increasing
functions using the Holder’s inequality. Since the Holder's inequality is strict, it is
possible to obtain better results for the boundedness problem in local Morrey-type
spaces by using the characterization of embeddings between these spaces.

The aim of this talk is to give the characterization of embeddings between
weighted local Morrey type spaces and weighted complementary local Morrey-type
spaces. The characterization is known only for the range of parameters where the
duality argument works. However, we will use a different approach and show that
certain n-dimensional inequalities are equivalent to inequalities in the 1-dimensional
setting. Thus, the recent characterization of embeddings between Copson and
Cesaro spaces will allow us to study the boundedness of the identity operator
between weighted complementary Morrey-type local spaces and weighted Morrey-
type local spaces.

Key Words: Local Morrey-type spaces, Cesaro spaces, Copson spaces,
embeddings, reduction.
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A New Accelerated Fixed-Point Algorithm with Application to
Image Restoration Problem
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ABSTRACT
Fixed point theory is an important topic that has many applications in various

fields of mathematics. One of the application areas of fixed-point theory is image
restoration problems. These problems are important issues in image processing.
Image restoration is a classical inverse problem that has been extensively studied in
various applications such as medical imaging, astronomical imaging, remote sensing,
and video or image coding. The image restoration problem can be formulated by the
inversion of the following way:

z=Ax+y,

where x € R™! is the original image, z € R™*! is the degenerated image, v is the
additive noise and A € R™*" is the blur function. Image restoration is the process of
obtaining a relatively clear image from a distorted or imaged image. So, the aim of
image restoration is to increase the quality of the images.

In this study, we present a new fixed-point algorithm for finding a common fixed point
of an infinite family of nonexpansive mappings in the Hilbert space. Moreover, the
strong convergence theorem is established under some suitable conditions. We give
an application of our algorithm for the monotone inclusion problem, the convex
minimization problem, and also the image restoration problem. Finally, we conclude
that our algorithm outperforms better than some other algorithms in image

restoration.

Key Words: Monotone inclusion problem, convex minimization problem, image
restoration problem.
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Two-sided estimates of the norm of an operator with a
logarithmic singularity for p > q
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ABSTRACT
Let I = (0,0) and the functions v, u are positive almost everywhere, locally
integrable on the interval I.
Llet 1 <p,g<«and p = ﬁ . Let us denote by Lgyv = Lq(v,I) the set of
functions f
measurable on | for
which

”f“q,u = |f(17)‘q'l"(£)d£ < 00
j .

Let W is a positive, strictly increasing and locally absolutely continuous function

on the interval I. Assume %ix} = w(x), for almost all x € I.
Consider the operator

r (1, W) B

- f() B f (-ﬂ 1,.1,.-(;-;:)*1.1:(5)) ) ( )f( ) ”{( ) el

a,BJ L) = (H(l:) —I-'V(s))l—” u(s s)jaw(s), x ,
0

1)
where a>0, 82 0.

When B = 0 the operator Tqg is called the operator of fractional integration
of the function f with respect to the function W when u = 1 ([1], p.248).

The main purpose of the paper is to establish the boundedness and compactness

of the operator (1)Tagfrom Lpwto Lqv With the following ratios of parameters 0 < q < p
< oo,

THEOREM 1. Let 0<a<1, O<g<p<o, p>- andB20. Letthe

function u be
nonincreasing on |. Then the operator Tqgis bounded from Lpwto Lqy if and only
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a(p—1)

Bag = / / WP (s)u? (s)w(s)ds X
0 \D
q T’I:Tq

X /?)(.ﬁf;)l”[f"“(“"g”(.T)d.r W1e=A-D () (z)dz < 00

z

and Tqg = Bag, Where Tqg is the norm of the operator Tag from Lpwto Lg,yv.
THEOREM 2. Let i{ a<1l l<g<p<o and B 2 0. Let the function u be

nonincreasing on |. Then the operator Tqgis compact from Lpwto Lqvif and only if Bag
< o0,
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ABSTRACT
In the papers [3] and [4] the notion of § -convergence of sequences of real

numbers is introduced and its basic properties are investigated. The $ -convergence
generalizes the notion of the statistical convergence and it is based on the ideal S of
subsets of the set N of positive integers. They presented some examples of
admissible ideals.

In the present work we mainly deal with ideals 3 f‘(‘i) .Forany g € (0,1] theset
30 = {E € N: Tep oz < o0}
is an admissible ideal. Recall that 3 (‘5") C 3,4 (see e.g., [2]), where the ideal I, is
the class of all subsets of positive integers that has asymptotic density zero. In 2011
Gogolo et al. studied the properties of ideals S{""}— related to the notion of
g—convergence and they showed that 5 ‘”[‘”— and 3 (‘*') —convergences are equivalent
([2]). They also ([2]) introduced the class T; of lower triangular nonnegative matrices
as follows:
A matrix T = (tn) belongs to the class 7; if and only if it satisfies the following
conditions:
() limygo 2Rt = 1
(E c NandE € 39 then limy,_o, Lpertue = 0, € (0,1].
By ¢3@, ¢3@(b) we denote the set of all 39— convergent sequences, the set

of all bounded I~ convergent sequences, respectively.

We study results motivated by those of [1] and [2]. In particular we study

bounded multipliers of bounded M:‘*'}—convergent sequences, and we show that

M (3@ ®)) = (] Mer ).

TeT,
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Some Results on Commutators
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ABSTRACT

One of the most important issues in harmonic and functional analysis is the
boundedness properties of the operators in many function spaces. In this context, the
operators we will work with will be maximal commutators, commutators of the
Hardy—Littlewood maximal operators M and commutators of the Fefferman—Stein
sharp maximal operators M#. As it is known, these operators are used in almost all
areas of mathematical analysis and the most important results are obtained by using
these operators.

Let b be a locally integrable function on R"™. We define the commutator

operators [M,b]f and [M¥, b]f as
[M,b]f := M(bf) — DMF,

and

(M7, b]f = M7 (bf) —bMP(f),

respectively.

M. Milman and T. Schonbek [1] proved that commutator is a bounded map
from Lebesgue spaces L,(R")onto itself, p > 1, when the nonnegative symbol

belongs to BMO (R").

The necessary and sufficient conditions for the boundedness of [M,b] and
[M#, b] on Lebesgue spaces L,(R™) was shown by J. Bastero, M. Milman and F. J.

Ruiz in [2].

P. Zhang and J. Wu [3] extended the results in [1] and [2] to Lebesgue spaces
with variable exponent L, (R").
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In this talk, the above-mentioned results will be obtained in more general
Banach function spaces, and necessary and sufficient conditions for the
boundedness of operators will be obtained. Finally, some applications will be
presented.

Key Words: Commutators, Maximal operators, BMO.
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Spanne and Adams type Results in the Vanishing Generalized
Weighted Local Morrey Spaces
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ABSTRACT
Morrey spaces were introduced by Morrey in [2]. These spaces appeared to be

useful in the study of local behavior properties of the solutions of second order
elliptic PDEs. The vanishing Morrey space of the classical Morrey spaces was
introduced by Vitanza in [4] and applied there to obtain a regularity result for elliptic
PDEs. Later in [5] Vitanza proved an existence theorem for a Dirichlet problem, under
weaker assumptions then those introduced by Miranda in [1] and a regularity result
assuming that the partial derivatives of the coefficients of the highest and lower order
terms belong to vanishing Morrey spaces depending on the dimension.

The vanishing generalized Morrey space and vanishing generalized local
Morrey space was introduced by Samko in [3]. The boundedness of the multi-
dimensional Hardy type operators, maximal, potential and singular operators in these
spaces were proved in [3].

The generalized fractional maximal operators M, was initially investigated in by

Nakai in 1994. Nakai introduced the generalized Morrey spaces and proved the
boundedness of the generalized fractional integral operator in these spaces.
Nowadays many authors have been culminating important observations about the

generalized fractional maximal operators M, especially in connection with Morrey-

type spaces.

In this talk, we prove the Spanne-type and Adams-type boundedness of the

generalized fractional maximal operator M, from the vanishing generalized weighted
local Morrey spaces VLM, , (w?) to another vanishing generalized weighted local
Morrey spaces VLM, ,_ (w?) with w7, and from the vanishing generalized weighted

local Morrey spaces VLM, , (w )to the vanishing generalized weighted weak local
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Morrey spaces VWLMg, (w?) withw ; and VM :1(w ) to the vanishing
p.@P

generalized weighted Morrey spaces VM 1(w ) with the weight function « , and
g.¢1

from the vanishing generalized weighted Morrey spaces VM, , (w ) to the

vanishing generalized weighted weak Morrey spacesVWM i(w ), respectively
g.¢9

Also, we get a new theorem for the Spanne-type result of the generalized fractional

maximal operator M, from the vanishing generalized local Morrey spaces VLM, , to

vanishing generalized local Morrey spaces VLM including weak estimates. The

q.¢z?
all weight functions belong to Muckenhoupt-Weeden classes 4, ,.

Key Words: Generalized fractional maximal operator, Vanishing generalized
weighted local Morrey space, Vanishing generalized Morrey space, Muckenhoupt-
Weeden classes.
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ABSTRACT
There has been a lot of interest recently in the generalizations of single

sequence spaces to double sequence spaces. The initial works on double sequences
have been given by Bromwich [2] and Pringsheim [6]. Later on, double sequences
and double series have been studied by Méricz [4], Mdricz and Rhoades [5], and
many others. Also, Basar and Sever have introduced the Banach space £, of double
sequences corresponding to the well known classical sequence space £, of single
sequences [1]. Furthermore, for the special case k = 1, the space L, is reduced to
the space L,, which was introduced by Zeltser [8]. More recently, some important
results on single sequence spaces have been extended to double sequence spaces
by means of matrix domain of four dimensional matrices [3,7]. In this study, our main

purpose is to investigate some topological and algebraic properties of the absolutely

double series space |~51.1 which is defined by combining the first order Cesaro

k,
means with the concept of absolute summability method for k = 1. To explain in more

detail, we show that the set \51.1|k becomes a linear space with the coordinatewise
addition and scalar multiplication, and also |-51.1\k is a Banach space. Moreover, we

obtain that the double series space |~51.1 \kis linearly norm isomorphic to the space L,

forl1 =k < oo.

Key Words: Double Series, Cesaro Means, Absolute Summability Method.
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Two-weighted inequalities for Riesz potential and its
commutators in generalized weighted Morrey spaces
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ABSTRACT
In this talk we find the conditions for the boundedness of Riesz potential 1% and

its commutators from the generalized weighted Morrey spaces M, ”¥*(R™) to the

generalized weighted Morrey spaces M, ”#2(R"), where 0 <a<n,1<p< E : i - é

= ; , @1, 92  positive measurable functions on R"x(0,) , (w,, w;) € 4,,(R") and
b € BMO(®R"). Furthermore, we give some applications of our results.

Key Words: Maximal operator, Riesz potential, commutator, weighted Lebegue
space, generalized weighted Morrey space, BMO space.
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ABSTRACT
The first and second authors introduced Riemannian warped product

submersions and discussed interesting fundamental geometric properties of such
submersions in [1]. In the present paper, we extend this study to put light on the
curvature properties of such submersions and then obtain optimal inequalities for
Riemannian warped product submersions involving vertical Casorati curvatures. Also,
we discuss under which conditions, the equality case of inequality can hold with an

example.

Key Words: Riemannian immersion, Riemannian submersion, Warped product,
Vertical Casorati curvatures, Einstein manifold.
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Singularly Perturbed Two-Point Fuzzy Boundary Value
Problems
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ABSTRACT

In this work, we have firstly introduced singularly perturbed two-point fuzzy
boundary value problems (SPTPFBVP) and then we have given an algorithm for
obtaining the solutions of them by using Zadeh’s extension principle given. We have
presented some results on the behaviour of the a-cuts of the solutions. To show the
robustness of the given algorithm, we have fuzzified some examples with different
boundary layers given in literature and then we have successfully applied the
algorithm.

Key Words: Fuzzy Differential Equation, Two Point Boundary Value Problem,
Singularly Perturbed, Zadeh'’s Extension Principle, Mathematics.
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ABSTRACT

One of the most fundamental and adaptable dataset formats are point clouds. It
is crucial to work directly with this representation without having to go through the
intermediary phase, which might add computational cost and fit-to-face issues, given
the expanding popularity and extremely broad uses of this data source. Point clouds
are commonly employed in the depiction of high-dimensional manifolds, which is an
important topic. Nearly every field, from computational biology to image analysis to
financial data, uses such high-dimensional and generic isodimensional data [1,2].
Manifold reconstruction is not possible in this situation due to the high dimensionality;
thus, the necessary computations must be made directly on the raw data, or point
cloud. It's crucial to use graph representations while analysing point clouds. In this
paper, the community similarity measures of graph theory are used to provide a
solution to the point cloud classification issue. With the aid of internal similarity
matrices discovered by contrasting each community with the others, classification of
fixed number communities of synthetic 3D point clouds was carried out using deep
learning. In this study, fixed-number community determination approaches and deep
learning technigues employing hybrid Long Short Term Memory and Convolution
Neural Network architectures are contrasted in terms of classification performance.
We present the point cloud classification technigue' most effective number of

communities and most effective deep learning hyperparameters.

Key Words: Point cloud classification, graph communities, deep learning.
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ABSTRACT
The roundworm Caenorhabditis elegans is frequently employed as a model

organism in genetic research. It is well recognized that understanding the behavioural
genetics of these worms' movement might be a helpful indication for studies on soill
biology. Several research have used systems to track worm movement on an agar
plate and quantify a variety of human-defined parameters [1,2]. Combinations of the
six fundamental forms, or eigenworms, can be used to show the range of shapes that
Caenorhabditis elegans can take on an agar plate. Once the worm is drawn out,
each frame of worm motion may be represented by six scalars, one for each
dimension's amplitude, when the figure is projected onto the worm's six cores. This
kind of data format matches to time series mathematically. The topic of categorizing
individual worms as wild type or mutant based on time series is examined as a time
series classification problem in this work utilizing the data gathered for the study
reported in [1]. In this study, classification of images derived from time series is used
in place of models with traditional time series classifier and deep learning
architecture. Deep learning is used to classify Gramm Angular Field images of time

series, and comparisons with several models are shown.

Key Words: Mathematical Biology, deep learning, time series classification.

REFERENCES
[1] A. E. Brown, E. I. Yemini, L. J. Grundy, T. Jucikas and W. R. Schafer, A dictionary of
behavioral motifs reveals clusters of genes affecting Caenorhabditis elegans
locomotion. Proceedings of the National Academy of Sciences, 110(2), (2013), 791-796.

[2] E.I. Yemini, T. Jucikas, L. J. Grundy, A. E. Brown and W. R. Schafer, A database of
Caenorhabditis elegans behavioral phenotypes. Nature methods, 10(9), (2013), 877-879

57



International Conference on Mathematics and Mathematics Education MATEMATIKCILER
(ICMME-2022), Pamukkale University, Denizli, 22-24 September 2022 DERNEGI

Stability Analysis of Prey — Predator System Involving Multiple
Allee Effect

Deniz ELMACI , Figen KANGALGIL 2
1 Dokuz Eylul University, Bergama Vocational School, deniz.elmaci@deu.edu.tr
2 Dokuz Eylul University, Bergama Vocational School, figen.kangalgil@deu.edu.tr

ABSTRACT
Allee effects have already been demonstrated to play significant roles in the

dynamics of many populations. These effects are directly related to the vulnerability
of species to extinction and are increasingly receiving recognition from both
theoretically oriented and ecologists. Two or more Allee effects may happen
simultaneously in the same population, despite this not being commonly known. In
this study, a mathematical model is proposed to study a stability analysis of a
diffusive prey—predator system with multiple Allee effect. The existence of biological
feasible fixed points with their stability properties are determined. Theoretical

discussion is illustrated through numerical simulations.

Key Words: Allee effect, prey-predator model, local stability.
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ABSTRACT
The oscillation and asymptotic behaviour of solutions for different classes of

functional differential equations and functional dynamic equations on time scales is
an active and important area of research. The rapidly growing interest in qualitative
behaviour of solutions of neutral differential equations is motivated by their
applications in natural sciences and engineering.

In this talk, we will consider a class of third order nonlinear functional differential
equations that involves both delayed and advanced arguments in neutral term. Under
certain conditions, we aim to present some comparison theorems that guarantee the
oscillation of all solutions of the studied equation. The results obtained are based on
comparisons with associated first order delayed differential inequalities and first order
delayed differential equations. Let us point out that comparison theorems presented
in this study can be applicable to both cases where the neutral coefficients of the
differential equation are unbounded and/or bounded. Some illustrative examples are

also provided to demonstrate applicability and significance of the main results.

Key Words: Oscillation, comparison theorem, third-order, neutral differential
equations.
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Asymptotics of the eigenvalues of a boundary value problem
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ABSTRACT
In this study, on the space H; = L,(H,[0,1]), where H is a separable Hilbert

space, we study the asymptotics of the eigenvalues of the following boundary value
problem for the operator Schrédinger equation:

v 1
+

u(x) + Au(x) = Au(x), x €(0,1), v= % (1.1)

2
—u (x)+ .

u(0) =0, u'(D)+ (ag + a4+ azA?)u(l) =0, (1.2)
where 4 is a spectral parameter; A is a self-adjoint, positive-definite operator in H; the
inverse operator A~! is completely continuous in H, and a,, «,,a, are reel numbers:
ap > 0and a, < 0.

In [1], an investigation has been done on the asymptotic behavior of the
eigenvalues of the following boundary value problem for the operator Schrodinger
equation (1.1) with the boundary conditions

u(0) =0, u'(1)—A2u(l)=0 (1.3)
It has been proven that the eigenvalues of the problem (1.1) — (1.2) are real and
simple. Furthermore, it was shown that the eigenvalues asymptotically behave as

2
Gwr + %rr + rm) + 1y or Uns1)? + t, where  the numbers

J1 <Jj» < j3 <.+ <j,<-- are the roots of the equation J,(z) =0, and p;, = u(4)

are the eigenvalues of the operator A.

Keywords: Operator differential equations, spectrum, eigenvalue, asymptotic
formula, Hilbert space
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ABSTRACT

In this study analytical solutions of conformable fractional partial differential
equation are obtained by using exp(—0(s)) method. At the beginning chain rule and
wave transform are used for changing nonlinear fractional partial differential equation
into nonlinear ordinary differential equation where the derivatives are integer order.
As a result of this process, there is no need to use either discretization or
linearization to reduce the equation. Also 3D graphical representations are given to

view the geometrical behaviour of obtained solutions.

Key Words: exp(—@(s)) method, conformable derivative, exact solution.
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ABSTRACT
Dynamic Mode Decomposition (DMD) is a powerful technique in Fluid

Mechanics that can extract fundamental information from snapshots of the fluid flows.
Dynamic Mode Decomposition algorithm reveals the spatio-temporal coherent
structures of the model by using only the data, without the governing equations so
DMD is a full data-driven technique [1].

DMD has a variety of uses and interpretations. Basically, the DMD algorithm
generally appears to have three main uses. These are; Diagnostics, State estimation
and future-state prediction and Control [2,3]. In the current study diagnostics purpose
is used. So that, the aim of this study is to diagnose the flow characteristic of the
model and reconstruct the flow by revealing the pattern found in the flow by using
DMD. DMD is applied to a fluid flow model called “Cylinder Wake Flow” obtained by
the flow past a circular cylinder and turbulent wake flow field is investigated.

In this investigation, firstly, desired dataset and snapshots of the flow are
obtained from the computational fluid dynamics (CFD) simulation which is performed
on open source software; OpenFoam. Secodly, DMD algorithm is used to model
reduction and generate the reconstructed flow. Moreover, the dominant modes of the
flow, namely the flow characteristics, are examined. Finally, some conclusions is

driven by comparing the reconstructed flow and the original flow.

Key Words: Dynamic Mode Decomposition, Cylinder Wake Flow, Reduced
Order Model.
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ABSTRACT
A discrete-time linear system whose characteristic polynomial has all roots in

the open unit disk is called Schur stable system. In this study, determination
problems of Schur stability of linear systems are addressed by considering the
geometric and topological properties of Schur stable monic polynomials space. The
main handicap of the stability and stabilization problems is the non-convexity of the
stability domain. The set of n-th order Schur stable monic polynomials is contained
by the convex hull of (n +1) known monic polynomials. On the other hand, a
multilinear transformation can be defined from the n-dimensional open cube (—1,1)"
onto this space of Schur stable monic polynomials. Using such a map, we construct
polytopes that contained by the stability set. Given a linear system, we propose an
algorithm that determines the stabilizing parameters if exists. For this purpose, an
inner polytope is established with a chosen stable polynomial and it is determined
whether this polytope intersects with the affine set corresponds to the linear system.
The problem of determining the parameters that stabilizing two different linear
systems at the same time is also important. Simultaneously stabilization problems
can be also solved by our results. By using the multilinear transformation described
here, inner polytopes can be defined in the space of non-monic polynomials and the

stabilization problem can be evaluated. A number of examples are provided.

Key Words: Stabilization, discrete linear systems, Schur stability.
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ABSTRACT
In this study, a new formula for the operational matrix of the fractional derivative

of the Chebyshev polynomials has been introduced. Here, the fractional derivative
has been considered in the Caputo sense. The operational matrix has given the
relation between the Chebyshev polynomials and the Caputo fractional derivative of
them using the formula of the fractional derivative of the Chebyshev polynomials in
terms of Chebyshev polynomials. In addition, this matrix has been compared with the

other operational matrices of Chebyshev polynomials.

Key Words: Caputo fractional derivative, Chebyshev polynomials, operational
matrix.
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ABSTRACT

The [1] study contains detailed information about solvable models of
guantum mechanics. As can be seen, these models are generally expressed with
Hamilton operators or Schrédinger operators with singular coefficients. Many of the
problems expressed by these models are related to the solution of spectral inverse
problems for differential operators with singular coefficients. However, many
problems of mathematical physics are reduced to the study of differential operators
whose coefficients are generalized functions.

For example, the stationary vibrations of a spring-tied homogeneous wire
fixed at both ends, density R'(x) = ad(x —xy) (6(x)-Dirac function) and stiffness
R(x) at the x, point, whose domain set is

p(wy = 00 € WHIOLLY (o +0) =0~ 0) = av(xo) xa € 0,1}

y(0) =0 =y(1)
and is expressed by the differential operator given as L = (d?/dx?) in L,[0,1] Hilbert
space. There is detailed information about the correct ( regular) definition of such
operators and the examination of their spectral properties in [2] studies.

We consider the following quadratic pencils of Sturm-Liouville equation of the
form

Ly = —y" + [BAp(x) + q()]y = 2y, xe[0,7] \ {a}
with the boundary conditions
U(y):=y'(0) —hy(0) =0
V(y):=y'(m) —hy(m) = Owhere q(x) is a real function belonging to the space
L,[0,m],A is a spectral parameter, p(x)eW; 1[0,7] , h,a, H and § are real numbers.

In the presented study, firstly, the characteristics of singular diffusion
operators are given. Then, the properties of the solutions of the diffusion differential
equation with singular coefficients are examined. The behavior of the eigenvalues
and eigenfunctions of the given diffusion operator is examined by using the
properties of the solutions. With the help of eigenvalues and normalizing numbers,
some properties of the characteristic function and the uniqueness theorems for the
solution of some spectral inverse problems are proved by using these properties.
Finally, the behavior of the nodal points is examined for the given problem. And with
their help, an algorithm is given for solving the inverse nodal problem and
determining the solution. This type of problems, namely, half-axis inverse spectral
problems for diffusion operators with singular coefficients and inverse spectral
problems according to two spectral are investigated in [3], [4] studies, respectively.
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ABSTRACT
Schrédinger equation with singular potential, which is one of the basic

equations of quantum theory, represents an important class of differential equations
that have applications in many fields of engineering sciences. These types of singular
differential operators, which we encounter in wave theory, heat transfer and
determination of Coulomb type potential fields, have an important place in solving
wave amplitudes, wavelengths and behavior of waves in different potential fields and
many similar problems. Therefore, learning inverse nodal problems for singular
Schrédinger operators is important in terms of applied sciences.

The inverse problems of spectral analysis are concerned with constructing the
operator using spectral data. Here by spectral data is meant the eigenvalue,
normalizing numbers and spectral function. In some studies of inverse problems,
uniqueness theorems are given which show that the spectral characteristics
determine the operator in a unique way. Initially, inverse nodal problems were
discussed by Hald and McLaughlin [1] in their study published in 1989. In this study,
inverse nodal problems for regular and weakly singular Sturm-Liouville operators are
discussed, uniqueness theorems for their solution and an algorithm for determining
the potential are proposed. After this study, many studies have been carried out on
the inverse nodal problems for the Sturm-Liouville and Dirac operators ([2 — 4]).

In our study, the boundary value problem given with the differential equation

Ly = —y" + q(x)y = 26(x)y
and

y'(0) — hy(0) = 0
y'(m) + Hy(m) = 0
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boundary conditions, where , q(x)eL,[0, ] is a bounded and measurable function, is

1Lx < .
gzxx }aa ,with BeR, \ {1} .

In the present study, properties of solutions of singular Sturm-Liouville

discussed. Here, 4 is a spectral parameter, §(x) = {

differential equations, behavior of eigenfunctions, asymptotic behavior of eigenvalues
and nodal points, theorems related to the solution of inverse nodal problem are
given. In addition, an algorithm is proposed for the solution of the inverse nodal

problem. Finally, by examining the behavior of the nodal points, the following theorem

is proved.

Theorem: Let's take the sequences {xjjn(l)} c D, and {hjjn(l)} as lim ijn(l) =x and
nx1 nx1 n—o

limhj ., =h. Then

flx) = AI_I}‘I;D xj‘."n{l} — (a —%))

h, (xﬁt[l} — Zaﬁ_) _j —% gt

— 1 j -
g(x) = lim gy —2af™ — (B 2nr R (nm)?
limits are exists and f(x) = %}'(n), glx) = ;;‘;3 + Q(x) + hyD(x) equalities are true.

Keywords: Sturm-Liouville operators, nodal points, inverse problem.
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ABSTRACT
In this study, some Schur stable matrix family ¢ is constructed from convex

combinations of matrices 4 € Sy, = {4 € M, (C)||4;(4)] < 1} and B € My (C). In the
literature, a necessary and sufficient condition for matrix A to be Schur stable is that
the Lyapunov matrix equation A"HA—H +1 =0 must have a matrix H =H" > 0,
according to Lyapunov's theorem [4]. Moreover, the parameter « which indicates the
quality of Schur stability of the matrices, is defined as w(4) =||H|| = 1. If the
condition w(4) < o applies then 4 is Schur stable, on the other hand it is written as
"w(A) = co" if A is not Schur stable [1,3,4]. w*(> 1) parameter specified by users, if
w(A) = " then the matrix 4 is w*-Schur stable matrix. In this study, matrix family ¢
was introduced with convex combinations of the matrices 4 € Sy and B € My(C).
Some properties about this family and their proofs were introduced. The continuity
theorems were also given [2,5]. Some theorems and results about the Schur stability
(w*-Schur stability) of this family were given. With given theorems, the interval 7 (7%)
was obtained. This interval guarantees the Schur stability («w*-Schur stability) of the

matrix family €. After all, the illustrative examples related to this family were given.

Key Words: Schur stability, continuity theorems, convex combination
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Some Properties of Matrix Family Which Consist of Linear
Combinations
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ABSTRACT
In this study, some Schur stable matrix family £ is constructed from linear

combinations of matrices 4 € Sy, = {4 € M, (C)||4;(4)] < 1} and B € My (C). In the
literature, a necessary and sufficient condition for matrix 4 to be Schur stable is that
the Lyapunov matrix equation A"HA—H +1 =0 must have a matrix H =H" > 0,
according to Lyapunov's theorem [4]. Moreover, the parameter « which indicates the
quality of Schur stability of the matrices, is defined as w(4) =||H|| = 1. If the
condition w(4) < o applies then 4 is Schur stable, on the other hand it is written as
"w(A) = " if A is not Schur stable [1,3,4]. w*(> 1) parameter specified by users, if
w(A) = " then the matrix 4 is w*-Schur stable matrix. In this study, matrix family £
was introduced with linear combinations of the matrices A € Sy and B € My(C),
respectively. Some properties about this family and their proofs were introduced. The
continuity theorems were also given [2,5]. Some theorems and results about the
Schur stability (w*-Schur stability) of this family were given. With given theorems, the
interval 7 (7*) was obtained. This interval guarantees the Schur stability (w*-Schur
stability) of the matrix family L. After all, the illustrative examples related to the this

family were given.

Key Words: Schur stability, continuity theorems, linear combination
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ABSTRACT
In this work, we consider an initial-boundary value problem for a semilinear

fractional diffusion equation on a bounded domain. The solution of the problem
depends on both time and space. The fractional derivative in the equation is Caputo
type. Fractional diffusion equations have many applications in science and
technology.

Our aim is to investigate the existence and uniqueness of solution of the
problem. The main tool which we use for this purpose is the Fourier method. We
solve the problem with using superposition of the solutions for the boundary value
problem. Then, we determine the functions dependant on the time variable, which
also satisfy the initial condition. This is a fundamental technique for finding solutions
of initial-boundary value problems for partial differential equations. In the works of [2],
[3] and [4], this method was applied and generalized to various initial-boundary value
problems that involve a fractional order diffusion equation. At the end of the
evaluation, the obtained solution of the problem is a weak solution. In our study, we
use this approach for a more general problem. For the proof of our main theorem, we
use the method given by [2], which can be considered as a generalization of the
proof of Picard's theorem for ordinary differential equations, [1]. We also employ a

priori estimates in the space of square integrable functions in order to get our results.

Key Words: Semilinear fractional diffusion equation, initial-boundary value
problem, existence, uniqueness.
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ABSTRACT
We consider the boundary value problem generated by the equation

—y"+q(xy = Ay, (1)
with the boundary condition
(bo +b, 2 )//’(0)_ (ao +ad+a,l’ )V(O) =0, (2)

where 1 is a complex parameter, b, a, (j =0,1 2) are real numbers, g(x) is a real

valued function and (1+ x)q(x) e L,(0,).

We study the spectral analysis of the boundary value problem (1), (2). Using the
Jost function of the equation (1) and Titchmarsh’s method [1], we construct the
resolvent operator and obtain two-fold expansion formula according to the scattering
data. The physical application of the expansion problem for the differential equation
on the half line [0,) with the boundary condition on the spectral parameter is
considered in T.Regge's works [2, 3]. Expansion formulas according to the
eigenfunctions for the equation (1) with different types of boundary conditions are
obtained in [4, 5] and other studies. For the reason, scattering data of the problem
(2), (2) is differently obtained.

Key Words: Expansion formula, eigenfunction, scattering data.
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ABSTRACT
Hydroelectric power plants are substantial alternative energy source among

renewable energy sources. While these power plants are working, sudden pressure
changes occur in the water transfer system that reveal a concept called water
hammer. In these power plants, a structure called surge tank is usually built to
prevent the water hammer from damaging any element in the water transfer system.
The surge tank needs to be constructed according to the physical characteristics of
the dam. The engineering problem revealed in the construction of the surge tank is
expressed by a nonlinear differential equation system. This equation system does not
have analytical solution. In this paper, four different numerical methods were used to
find the solution of the surge tank problem, which were expressed as an initial value
problem. The methods those are used and to be compared are differential transform
method, Adomian decomposition method, variational iteration method and Runge-
Kutta-Fehlberg method. Calculation algorithms were executed with Maple software. It

has been observed that the obtained solutions with all four methods are consistent.

Key Words: Differential transform method, Adomian decomposition method,
variational iteration method, Runge-Kutta-Fehlberg method, surge tank.
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ABSTRACT
We consider the singular boundary value problem on the half line [O,oo)
—u"+q(x)u = zu, (1)
u'(0)+ (b, +b,z)u(0)=0 2)
and

u(@@-0)=a u(a+0),
u'(a-0)=au(a+0) )

Where z=21" is a spectral parameter, q(x) is a real valued Lebesgue

measurable function satisfying
j(1+ x)a(x)dx < oo, (4)
0

It is well known, in the classical case (b, = 0) the direct and inverse problem of

scattering theory for the boundary value problem (1), (2) was completely solved in [1],
[2]. Similar problem for the equation (1) when the boundary conditions dependent on
the spectral parameter are examined in [3,4,5] and spectral analysis on the half line
was studied in [6].

The main aim of this paper is to show the Marchenko’s method applying to the
boundary value problem (1), (2) with discontinuity conditions (3) at the interior

pointx = a e (0,).
Key Words: Spectral parameter, boundary value problem, scattering theory.
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ABSTRACT

Consider the mixed type differential operator

Lu = k(y)u,, —u,, +b(y)u, +a(yu,

which is initially defined with CZ, (), where Q={(x,y):-z<x<z, ~w<y<w},
C,. is a set of infinitely differentiable functions with compact support of a variable
and satisfy the conditions:

w7z y)=ul(zy) =01

Regarding the coefficient k(y), with supposition that k(y) satisfies the condition:

a) |k(y)| >0 is a piecewise continuous and bounded function in R =(~a0,).

The coefficients b(y) and q(y) are continuous functions in R and can be

unbounded at infinity.
The L operator is susceptible to closure in space L,(Q) and the closure is also

denoted by L.
Taking into consideration certain constraints on the coefficients b(y) u q(y),

apart from the above-mentioned conditions, the existence of a bounded inverse
operator is proved in this paper; a condition guaranteeing compactness of the
resolvent kernel is detected; and we also obtained two-sided estimates for singular
numbers (s-numbers). Here we note that the estimate of singular numbers (s-
numbers) shows the rate of approximation of the resolvent of the operator L by linear
finite-dimensional operators. It is given an example of how the obtained estimates for
the s-numbers enable to identify the estimates for the eigenvalues of the operator L.
We note that the above results are apparently obtained for the first time for a mixed-
type operator in the case of an unbounded domain with rapidly oscillating and greatly
growing coefficients at infinity.
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ABSTRACT
The object of our research is a Homogeneous Riemann spaces, which held an

important place in geometry. To study invariant properties of a geometric object was
always important in mathematics. The theory of homogeneous spaces also closely
connected with the theory of invariant tensors. For example, homogeneous
symmetric spaces and invariant tensors with respect to representations of semi-
simple Lie groups.

An isotropically irreducible Manturov—Wolf homogeneous space is a
homogeneous Riemannian space whose isotropy group is irreducible [1, 2]. For
these spaces in the tangent space only trivial subspaces are invariants of the isotropy
group. Invariants with respect to the group of motion of isotropically irreducible
homogeneous spaces, can be described in terms of invariant tensor fields on these
spaces. Our construction, allows us to construct tensors invariant with respect to the
isotropy group.

We considere invariant tensors fields on the Manturov—Wolf homogeneous
space in case when isotropic representation has the type SL(2) ® SO(2n), n > 3 [3].

Received the formula of expansion of the tensor square of an isotropic
representation of the given MWH space onto direct sum of irreducible
representations. Proven the main theorem on the dimensions of spaces of invariant
tensor fields valency 2, 3 and 4. The received results has as being, also, of applied

character.

Key Words: Homogeneous Riemannian space, invariant tensor field, Isotropy
group.
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ABSTRACT
Addition theorems offer a means of determining the value of the function for the

sum of two quantities as arguments, when the values of the function for each
argument is known. The simplest examples are the well-known addition formulas for
the functions e* and sinwu.

The elliptic sine f(u) = sn(u), satisfies Euler's addition theorem

_ F) R(F (0))+F (VIR(f (1)) _ .2 _ 1,2.,2
flut+v)= ) where R(uw) = /(1 —u2)(1 — k2u?)

and k is some parameter called modulus.

We review some other interesting examples, such as Baker-Akhiezer functions and

the exponent series of the Ochanine elliptic genus.

As a main result we provide certain addition formulas for the elliptic integrals

corresponding to the general elliptic genus with logarithm having differential %,

where R(t) is a monic polynomial of degree 4. Our result specializes in Euler's
addition theorems for elliptic integrals of the first and second kind and in the

examples above.

The proofs are given in terms of the formal group laws.

Key Words: Formal group law, elliptic integral.
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ABSTRACT
In this study, exploiting the definition of non-null slant ruled surface, which is a

ruled surface whose Frenet vectors make a constant angle with some fixed
directions, in literature, the non-null slant ruled surface acquired by the striction curve
of the natural lift curve has been defined with the new perspective in Minkowski 3-
space E}. In order to construct this definition, the correspondence between the
subsets of the tangent bundles for pseudo-spheres and E. Study mapping has been
considered. This mapping says that there exists an isomorphism between the curves
on the tangent bundles of peudo-spheres and the spacelike or timelike slant ruled
surfaces. This mapping has been modified fort he non-null slant ruled surfaces
generated by the striction curve of the natural lift curve. g, hand @ spacelike or
timelike slant ruled surfaces have been introduced in E?. Furthermore, some
characterizations for g, h and @ spacelike or timelike slant ruled surfaces generated
by the striction curve of the natural lift curve have been denoted. Several significant
theorems and remarks have been mentioned in detail. Then, some examples have
been given to support the main results. Finally, these results have been discussed

and open problems have also been mentioned.

Key Words: Non-null slant ruled surface, E. Study mapping, tangent bundle of
pseudo-sphere.
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ABSTRACT

Bisho

In this work, we study k-type (k=0,1,2,3) spacelike slant helices with non-zero
p curvature functions due to Bishop frame in Minkowski space-time. O-type

slant helices are general helices and 1-type slant helices are slant helices within the
notation of this study. We prove that there are no 0-type spacelike slant helices due

to Bis

hop frame in Minkowski space-time. Also, we characterize k-type spacelike

slant helices and determine the axis of the curve in terms of Bishop curvatures in
Minkowski space-time.

Key Words: General Helix, Slant Helix, Bishop Frame, Minkowski Space-time.
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Notes on Meta-Golden Riemannian Structures
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ABSTRACT
In this work, we introduce a meta-golden Riemannian structure on manifolds

and investigate the locally decomposability of the manifold with respect to this

structure. We also give some examples for meta-golden structures on bundles.

Key Words: Chi ratio, meta-golden Riemannian manifold, pure tensor, bundle.
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Translating Solitons on Null Direction in Minkowski 3 Space
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ABSTRACT

In this talk, we deal with translating solitons of the mean curvature flow. In
Minkowski 3-space; the definition of translating solitons with null direction is
introduced. Firstly, we classify those which are graphical translation surfaces,
obtaining spacelike and timelike, entire and not entire, complete and incomplete
examples. Among them, all our timelike examples are incomplete. The second family
consists of those which are invariant by a 1-dimensional subgroup of parabolic
motions with null axis. The classification result implies that all examples of this
second family have singularities.

Key Words: Translating solitons, Mean curvature flow, Null direction,
Minkowski 3-Space.

REFERENCES

[1] E. Kocakusakli and M. Ortega, A zoo of translating solitons on a parallel light-like direction in
Minkowski-3 space, Diff.geo. and its Appl., 78, 2021.

[2] J.H.S. de Lira, F. Martin, Translating solitons in Riemannian products, J. Differential
Equations 266, no. 12, (2019), 7780-7812.

[3] R.Lépez, M. Moruz, Translation and Homothetical surfaces in Euclidean Space with Constant
Curvature, J. Korean Math. Soc. 52, No. 3, (2015), 523-535.

92


mailto:ekocakusakli@sinop.edu.tr

International Conference on Mathematics and Mathematics Education MATEMATIKCILER
(ICMME-2022), Pamukkale University, Denizli, 22-24 September 2022 DERNEGI

Mimkowski Difference of Cubes

Jalolxon Nuritdinov Tursunboy ogli !
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ABSTRACT
The Minkowski difference of sets having the different configuration is basic to

the treatment of a large class of problems often occurring in lots of interesting
applications from a variety of areas, especially in problems of engineering design, in
data classification, image analysis and processing, motion planning for robots, real-
time collision detection, computer graphics, optimal control and many other front-line
fields.

In [1], various geometric properties of the Minkowski difference on sets are
studied in detail. In works [2],[3], the problems of finding the Minkowski difference of
triangles and squares on the plane are covered. Below we present the results of our
research on finding the Minkowski difference of cubes located in three-dimensional

Euclidean space.

A;

|

Fig.1 Fig.2

In order for the definition of a cube to be one-valued in Euclidean space [1°, it is
enough to give its four points that are not in the same plane and have common

edges. Let the cubes C* and C® are given by vertices A, A, A,,A, and

B, B,,B,, B, respectively (Fig.1). We introduce the following denotations:

AA =8, AA, =8, AR =8, (1)
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BB, =b,,BB, =b,,BB, =b,. )
Using the defined operations on vectors, we can formulate all the diagonals of

the cube C® by vectors b;,b, and b;,

!

545, +5,

d, =6, -b, +b, 3)
. = b1b+b

i, =6, -6, +5,

Theorem. In order for the difference C*=C® not to be empty, it is necessary

and sufficient that the length of the orthogonal projections of the vectors Ji,i =14 to
the vectors &,d, and &, should not be greater than the length of the vector a

Proof. There are two possible cases when calculating the difference C*=C°®.
In the first case, all vectors &,a, and &, are parallel to all vectors b;,b, and b,
respectively (Fig.2),then the orthogonal projections of vectors JII =1,4 onto vectors

a,a, and &, will be equal to the length of vector b,, that is

‘projéjai‘=‘51‘,i:1,_4,j=1, . (4)
It can be seen from the figure 2 that in this case, in order to place the cube C°®

inside the cube C*, that is, for the C*=C?® difference to exist, the relation |51|2‘51‘ is

necessary and sufficient. This means that ‘projgIj cTi‘ <l|a|,i =14,j=1
In the second case, at least one of the vectors a,, &, and 4, is not parallel with

one of the corresponding vectors b,b, and b,. In the general case, we assume that

none of these vectors are parallel to each other (Fig.1). Then the lengths of the

orthogonal projections of vectors d,,i =1,4 to vectors a,d, and d, are found using

formula

}&—J@V&NJ:I_' 3 (5)

Here, <éj,6i> is a scalar product of vectors d, and a.
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We denote the vectors whose length is equal to the longest orthogonal

projection of d.,i=1,4 vectors to d; vectors and whose direction is the same as the

direction of &, vectors as b, b,, 53' respectively. We construct a parallelepiped P’

whose edges consist of vectors 51.' , j =1,3 and which contains the cube C&. This will

be P :C® =@ according to the construction of this parallelepiped. As in the first

case, to place the parallelepiped P inside the cube C* by parallel transfer, it is
necessary and sufficient that the sides of P* are not greater than the corresponding

sides of C*, that is,
a2 [6], [&] = b, fa| = [bs), (6)
thus

‘éj‘z‘projajai‘,i ~14,j=13 @)

With this we conclude the proof.

Key Words: Minkowski difference, orthogonal projection, scalar product.
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On Matrixes of Comutative Quaternions
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ABSTRACT

After W.R. Hamilton defined quaternions in 1843, C. Segre defined
commutative quaternions in 1892. The generalized form of commutative quaternions
are elliptical quaternions. A special case of elliptical quaternions are real quaternions.
By defining a new multiplacition in the set of quaternions, Hamilton facilitated the
study of motions in Euclidean space. In this study; the algebraic structure of
commutative quaternions defined on the real numbers field is constructed and a 2x2
type matrix representation of this kind of quaternions is obtained.

Keywords: Field, Quaternion, Commutative Quaternion, Elliptic Quaternion,
Commutative Quaternion Algebra
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On Algebra of Elliptical Quaternions
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ABSTRACT

Quaternions were developed in 1843 by W.R. It was defined by Hamilton. By
defining a new product on the set of quaternions, Hamilton facilitated the study of
motions in Euclidean space. In this study; algebraic structure of elliptic quaternions
has been constructed on the field of real numbers and some properties of this kind of

guaternions have been investigated.

Keywords: Field, Elliptic Quaternion, Elliptic Quaternion Algebra, Hamilton
Operators

This study is a part of Fadime ORMAN’s master’s thesis.
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CONSTRUCTING THE ELLIPSE AND ITS APPLICATIONS IN
ANALYTICAL FUZZY PLANE GEOMETRY
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ABSTRACT

In this study, we talked about a method and the details of the method to be
used to create the fuzzy ellipse. In the previously studies, some methods for fuzzy
parabola are discussed.To define the fuzzy ellipse, it is necessary to modify the
method applied for the fuzzy parabola. First, need to get five same points with the
same membership grade to create crisp ellipse and the union of crisp ellipses
passing through these points will form the fuzzy ellipse. Although it is difficult to
determine the points with this property, it is important for constructing the fuzzy
ellipse equation. In this study, we determine the points that satisfy this condition and
prove the properties required to obtain the fuzzy ellipse to be formed by using these
points. In the second part of this study, we have drawn a graph of a fuzzy ellipse and
depicted the geometric location of fuzzy points with different membership grades on
graph. We have also shown some geometric application on examples. It has been
shown that the determinants defined in the calculation of the coefficients of the fuzzy
ellipse using the maple program for different points and angles with the examples
given, thus different fuzzy ellipses can be obtained. In addition, by investigating the
membership of any point to the fuzzy ellipse, if the appropriate conditions are met,
the equation of the ellipse passing through this point will be found. Then we can very

easily obtain which one is the closest ellipse to the crisp ellipse.

Key Words: Fuzzy ellipse, fuzzy points, same fuzzy points, membership

function, a- cuts.
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On a Topological Operator via Local Closure Function

Ayse Nur TUNC 1, Sena OZEN YILDIRIM 2
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ABSTRACT
In general topology, there are important topological operators; such as

closure, interior, boundary operators. After the concept of the ideal was introduced
by Kuratowski in [2], many topological operators was studied in ideal topological
spaces. For instance, local function [2], local closure function [1], ¢l Kuratowski
closure operator [7], »-boundary operator [6]. Among these topological operators, cl*
Kuratowski closure operator and *-boundary operator were defined by using local
function. In the paper [6], Selim et al. defined new closure operator by using =*-
boundary operator and they researched some properties of this operator. Also, they
characterized the Hayashi-Samuel spaces [8] by using =*-boundary points [6].
Furthermore, Al-Omari and Noiri were studied local closure function and they defined
other operator . via local closure function in [1]. With the help of this operator, they
formed the topologies o, and ¢ which is coarser than g,. In [5], Goyal and Noorie
defined 8-closure of a set with respect to an ideal by using local closure function and
they obtained a new topology z,,. The authors in [1], [3], [4] studied the local closure
function in detail.

In this study, we introduce new operator Bd" by using local closure function in
ideal topological spaces. We also investigate important properties of this operator.

Key Words: Operator Bd", local closure function, ideal topological space.
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ABSTRACT

Crossed modules on groups were defined by Whitehead [1]. After that, they are
defined on many algebraic structures such as algebra, commutative algebra, Lie
algebra, Leibniz algebra, Lie-Rinehart algebra and their properties, and their
relationship with other structures has been investigated [2, 3]. Recently, crossed
modules over Hom-Lie algebras were introduced by Shen and Chen in [4] in order to
reveal relationship between Hom-Lie 2-algebras and crossed modules on Hom-Lie
algebras. After then, many authors studied this topic. Especially, Casas and Garcia-
Martinez investigated crossed modules of Hom-Lie algebras in [5], and they studied
on low dimensional cohomology groups of Hom-Lie algebra and their relation with
crossed modules. Also, they defined cat'-Hom-Lie algebras and showed natural
equivalence between category of cat'-Hom-Lie algebras and category of crossed
modules over Hom-Lie algebras.

Covering for crossed modules was first defined by Brown and Mucuk in [6]
using the equivalence of crossed modules and group-groupoids. The concept of
coverings for groupoids were obtained using fundamental groupoid functor (i) by
Brown, Danesh-Naruie and Hardy [7]. In the same study, they defined coverings for
internal groupoids in any category with pullback structures. With similar thinking, in
this study, we will obtain coverings of Hom-Lie crossed modules and give some their
properties.

Key Words: Hom-Lie algebra, crossed module, covering.
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A note on quasi-metrizable spaces
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ABSTRACT
Let X be anon-empty setand A,B two subsets of X x X . By definition,

A*={(ab): (b,a)eA}, te[0,T],
and

AoB={(a,c): there exists b e X such that (a,b) < B and(b,c) e A}.
A filter U, on X x X is called a quasi-uniformity if each element of i/, contains the
diagonal set and for each W e l{, there exists V e U/, satisfying V oV cW .

It is well know that a quasi-uniformity generates a topology. The converse, that is,
there is a quasi-uniformity for a given topology compatible with the topology, was first
proved by Krishnan [2], then Csaszar proved it with the structure he defined [1]. But
the direct topological proof was given by Pervin [3].

A subcollection of a given quasi-uniformity is a basis for the quasi-uniformity if
each element of the quasi-uniformity includes at least one element of the

subcollection in question. A function d: X x X —>[0,oo[ is said to be a quasi-metric if
d(x,x)=0 and d(x,z)<d(x,y)+d(y,z) (X,¥,ze X). In this case, X is said to be

guasi-metrizable if the family (Bﬂ(a)) is a local basis at each ae X where B,(a) is

A>0

the set containing all points b e X satisfying d(a,b) < 1.

In this talk, we discuss the conditions to obtain a quasi-metrizable topological
space.

Key Words: quasi-uniformity, quasi-metric
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A note on global classical solutions to a Cauchy problem
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ABSTRACT
Let F :[O,T]x R" — R" be a set-valued map with nonempty values. In this paper,

we study the existence of global classical solutions to the following problem, called a

Cauchy problem such that x'(0) =y, , for every x, e R" and y, € F(0,X%,),

X'(t) e F(t,x()), te[0,T],

X(O) =Xo» X,(O) =Y-

The existence of local (or global) classical solutions in the nonconvex (or
convex) case for this problem, under the assumption that each set F(t,x) is uniformly
locally connected (or totally disconnected), was studied in many papers (see, e.g. [1],
[2]). For this purpose, we make use of some results related to the existence of
Caratheodory type solutions under different assumptions.

Key Words: differential inclusion, existence, classical solution
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Some Properties of Metric in Digital Topology

Gulseli BURAK *
1 Pamukkale University, Faculty of Science, Department of Mathematics, Denizli, Turkiye.
germez@pau.edu.tr

ABSTRACT

The aim of this study is consider some properties of a digital image. A digital
image X is a subset of Z" for some natural number n together with an adjacency
relation x inherit from Z™ and represented by (X,x). We analyze digital images by
using the shortest digital simple path metric which is denoted by d*. We use digital
topological concepts such as adjacency relation, the r-thickening of the subsets of a
connected digital image and digital Hausdorff distance to explore the properties of
digital images with the shortest digital simple path metric. The r-thickening of a
subset is defined by taking the union of neigborhoods with radius r of all points in
subset. The digital Hausdorff distance between two noempty subsets A and B of k-
connected digital image X is defined minimum r such that the r-thickening of each
subset will contain another.

In this study we define distance of two subsets of a connected digital image
via the shortest simple path metric. We examined digital topological versions of
metric-related features using the shortest simple path metric. Applications on various
subsets of digital images are explored. We give examples showing that when the
adjacency relation defined on a digital image changes, the distance between the
points taken on the image changes.

Key Words: Digital topology, digital image, Hausdorff metric.
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ABSTRACT

The notion of digital topology is a field that uses geometric and algebraic
topology to examine the geometric and topological properties of digital images.
Digital topology has applications used in computing areas such as image processing
and computer graphics. Digital topology is a field of mathematics that develops by
using the topological properties of objects, and more by using the characteristics of
two and three-dimensional digital images.

On the other hand, fixed point theory is one of the important and developing
areas of mathematics. One of the most fundamental theorems in fixed point theory is
Banach fixed point theorem. The reason why this theorem is important is that it has a
wide range of applications and has created fundamentals for proving different fixed
point theorems. One of the important theorems proven after the Banach fixed point
theorem is Kannan fixed point theorem. Kannan fixed point theorem is a theorem that
is still being studied in various metric spaces and its applications are presented. The
applications of fixed point theory are used in many scientific areas.

In this study, firstly, preliminaries about digital topology, fixed point theory and box
metric are given. The properties that distinguish digital metric spaces from metric
spaces are examined. The most prominent of these properties is that the ¢ is taken

as 1 because it is studying on a finite subset of [1". This property has played an
important role in defining basic concepts such as convergence sequence and
Cauchy sequence in digital metric spaces. In digital images, the Banach fixed point
theory is then proved by defining a special metric called box metric, considering this
metric in digital images with x—adjacency relation and using the properties of digital
metric space. Then, Kannan fixed point theorem is given by expressing Kannan type
digital contraction mapping in digital box metric spaces.

Key Words: Digital box metric, Banach fixed point theory, Kannan type digital
contraction mapping.
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ABSTRACT
It is known that when graph topics are investigated, it is seen that there is a lot

of study in literature. One of them is suborbital graphs. In [1], the connection between
transitive groups and graphs was introduced and used to give new insight into some
known results. In [2] and [4] were examined some properties of suborbital graphs for
the group I,(N). They first introduced an invariant equivalence relation by using the
congruence subgroup T,(N) and obtain some results for the newly constructed
subgraphs F, ;, whose vertices form the block infinity. They obtained edge and circuit
conditions and some relations between lengths of circuits in F,, and elliptic
elements of T,(N). And also the structures of directed and undirected graphs were
analysed and applied to primitive groups. On the other hand, the signature of a
discrete group consists of the geometric invariants. The signature on the working
group is extremely important in terms of revealing invariants. The main purpose in
this study, is to set the foundations of a new method which would help to identify any
discrete group much better. Therefore, because of that the signature problem is
transferred to the suborbital graphs and a new approach is tried to be achieved.
Key Words: Suborbital graphs, imprimitive action, circuit.
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ABSTRACT
The connectivity notion is an important measure for the reliability of graphs, and

it gives the cardinality of a minimum vertex—cut. Since determining the reliability and
fault tolerance of a graph becomes an important issue, several variants of the
classical connectivity notion have been defined and studied in the literature.
However, most of these studies have focused on the effect of individual vertices
becoming faulty. In most real-world problems, adjacent vertices in a network might
affect each other and the neighbours of a faulty vertex might be more vulnerable.
Motivated also by the fact that networks and subnetworks are made into chips in
today's technology, Lin et al. [1] introduced a new kind of connectivity parameter
called structure connectivity. According to this definition, a set F of connected
subgraphs of G is a subgraph cut of G if G — V(F) is disconnected or a trivial graph.
Let H be a connected subgraph of G. Then F is an H-structure-cut if F is a subgraph
cut, and every element of F is isomorphic to H. The H-structure connectivity of G is
the minimum cardinality of all H-structure-cuts of G. Similarly, F is an H-substructure-
cut if F is a subgraph-cut, such that every element of F is isomorphic to a connected
subgraph of H. The H-substructure-connectivity of G is the minimum cardinality of all
H-substructure-cuts of G.

The class of generalized Petersen graphs was introduced by Coxeter [2] and
named by Watkins [3]. Later, Zhou and Feng [4] introduced the notion of double
generalized Petersen graphs to classify cubic vertex-transitive non-Cayley graphs of
order 8p, for any prime p. In this study, we investigate the fault tolerance of these two
classes, namely generalized and double generalized Petersen graphs, in terms of
Ki,1-structure connectivity and Kai i-substructure connectivity. The obtained results

are of practical interest since graphs in these classes are good candidates for
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interconnection networks due to their desired properties such as regularity, small
girth, super-connectedness [5], and Hamiltonicity [6,7].

Key Words: structure connectivity, generalized Petersen graphs, fault-
tolerance.
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ABSTRACT
The graph theory can facilitate the solution by transforming complex structures

and expressions into a more understandable model. It has found a place in the
modern world as it enables the definition of problems and the determination of their
structural relations.

The objective of the this paper is to introduce participants with the fundamental
concepts in graph Theory, with a sense of some its basic properties. In the light of
basic graph definition, finite graph, multiple graph, pseudo graph, complete graph,
bipartite graph, cycle graph, path graph, tree graph , regular graphs and their
examples will be explained.

Finally, brief information will be given about the circular graphs defined for the
first time in the literature by Ibrahim Gunaltili.

Key Words: Finite graph , complete graph, bipartite graph
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ABSTRACT

H. M Mulder introduced (0, 4) — graph. A (0,4) — graph is a connected graph in
which each pair of vertices have A common neighbours or none at all. (4 = 2). In the
following years, some studies were done for case 4 = 1 under Gunaltili’s direction in
[4]. Thus, some basic properties of (0,1) — graphs were examined and some
classifications were made.

A linear graph is a bipartite G = (P U L, E) with the properties;

i.Forall u,v € P suchthatu # v, en(u,v) = 1.

. §(G) = 2.

The basic properties of linear graphs are reviewed in [6,7].

A projective graph is a linear graph ¢ = ( P U L, E) with the properties
i. Forall X,¥€ LsuchthatX =Y, cn(X,¥) =1.
i. Cg cG.

In this study, first of all, the basic properties of projective graphs such as the
number of vertices and edges, diameter and regularity were examined. By examining
the necessary parameters for linear graphs to be projective graphs, (n + 1) — regular
linear graphs are characterized. In addition, whether the projective graphs are Euler
graphs or not has been examined. In the last part of the study, some properties of the
approximate projective graphs obtained by subtracting the second condition given

in the projective graph are examined.

Key Words: Linear graph, (0,1) — graph, common neighbour.
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ABSTRACT
Adaptive learning is an emerging technology in education that teachers use to

teach students and assess their performance (Smith, 2016). Adaptive technology has
great potential because it gives teachers the opportunity to differentiate based on
individual needs (Bilous, 2019). Its effectiveness lies in the fact that it provides
immediate feedback to learners and can help to enhance the learning experience
(Matherson & Windle, 2017).

Like many other technologies, it's constantly evolving as well, which makes it
difficult to research and update curriculum as programs are constantly changing
(Parsons, 2014). Teachers must also keep up with these changes. Instead of lecture-
based learning, students need to be given more autonomy and teachers are
expected to deliver interactive, engaging and effective lessons (Matherson & Windle,
2017).

Since little empirical research has specifically addressed adaptive technology
and its impact on mathematics education in the 21st century, the purpose of this
paper is to provide a snapshot of adaptive technology, the benefits of its use, and the

current challenges teachers and students face when using the technology.

School leaders believe in investing in technology; however, research shows that
simply investing in software and smart devices is not enough (Zhu, Yu, & Riezebos,
2016). Teachers also need to know how to use the tools effectively. Students need to

embrace the concept of computer-assisted learning.
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The results of this study suggest that the use of adaptive technologies is the

cornerstone of experiential mathematics education in the 21st century, aimed at

increasing students' achievement, motivation, and positive attitudes toward

mathematics learning.

Keywords: Adaptive technologies, mathematics education, challenges.
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ABSTRACT

Mathematics score of averages of Turkey in national and international exams
are less than expected. In the tests conducted by OECD within the framework of the
PISA program, its scores ranged between 420 and 454 between the years of 2003
and 2018. In 2015, Turkey experienced a dramatic decrease with 420 points.
Besides, the averages of total mathematics scores in LGS (High School Entrance
Exam) and OSS (Student Selection and Placement Test) are also quite low. This is
also a sign that mathematics learning level in classrooms is low. In this case, it is of
critical importance to build rich learning environments, especially in schools, where
mathematics-based skills can be developed. This can be ensured through the
empowerment of mathematics teachers who are the main actors of designing the
desired learning environments. Since the technological and scientific developments
of each age are different, the teacher profiles needed also differ depending on the
age. In order to raise individuals that will be needed in the future with the 21st
century skills, the competencies of teachers who will equip them with these skills
stand out as an important research topic. Developing essential 21st century skills in
the classroom environment including the critical thinking, communication,
collaboration, creativity, various literacy skills (digital literacy, technology literacy,
financial literacy, media literacy etc.), computational thinking, mathematical
modelling, metacognitive thinking, interdisciplinary thinking, leads to changes in the
roles of mathematics teachers in the learning process. In this sense, the aim of the
study is to reveal current strategies for the empowerment of mathematics teachers
and to focus on teacher empowerment strategies that can be followed in the future by
critically considering different perspectives in the literature on the empowerment of
mathematics teachers. The study is a theoretical review study.

Key Words: Teacher empowerment, mathematics teacher, teacher
empowerment strategies.
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ABSTRACT
Science confirms by observation, mathematics by reasoning, and the essence

of mathematics lies in proofs. Creating valid arguments or proofs and criticizing
arguments are integral parts of doing math. Mathematics is a science based on
concepts and operations with a certain order and logical order. To discover and make
sense of this order is to do mathematics. For this reason, it can be said that school
mathematics should provide students with opportunities to explore and make sense
of it. In order for students to take advantage of these opportunities, we can say that
mathematics learning environments should provide students with mathematical
reasoning and proof skills. Analyzing the reasoning and proving activities in
textbooks, one of the factors that affect mathematics teaching and learning, is the
first important step to understanding the opportunities for students to learn to reason
and prove. This research examines a fifth-grade mathematics textbook presented to
all students by the Ministry of National Education through the Education Informatics
Network in the context of activities for mathematical reasoning and proof. In the
analysis of the mathematics textbook, the analytical framework developed by the
researchers based on the evaluation criteria in the studies of Stylianides (2008,
2009) and Thompson et al. (2012) is used for data analysis. In this context, reasoning
and proof activities are evaluated separately according to the secondary school fifth-
grade mathematics learning areas, the activities in the chapters of the book and the
purposes of the activities. The analysis process continues according to the purposes
of reasoning and proof activities and the types of arguments the students can create.

Key Words: Reasoning and proof, mathematics, textbook analysis.
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ABSTRACT

Developing technology and changing educational understandings cause rapid
increases in the introduction of technology into education. When the concept of
technology is considered, tools usually come to mind (eg computer, CD, DVD), the
meaning of technology is much broader. Instead of seeing technology as a "side job"
in classroom activities, it should be considered as a complement to learning tools
used in education. In this study, it is aimed to use the blended learning approach in
which web-assisted and face-to-face learning are carried out together in mathematics
teaching and to prepare lesson plans suitable for this approach. The stages of
integrating virtual manipulative and simulations, which are computer applications in
web-assisted learning, into face-to-face learning are discussed in detail within the
framework of preparing a lesson plan. This learning offers the possibilities of Web-
assisted learning along with student-student and student-teacher interaction in the
teaching-learning process. This approach is considered important as it will add
diversity to learning and can be one of the approaches that can be applied in the
future. Within the scope of the study, virtual manipulative and simulation sites were
determined that are suitable for mathematics acquisitions using web 2.0 tools. By
including the use of the applications on these sites in the classroom environment in
the lesson plans, it will be ensured that the teaching is planned and systematic. In
this study, examples were given to teachers about introducing virtual manipulative
and simulation sites and adapting these applications to mathematics lesson plans.
There are advantages such as richness of learning, access to information, social
interaction, and management of learning in the plans in which both face-to-face and
web-supported applications are used together in teaching.

Key Words: Virtual Manipulative and simulations, math teaching, lesson plan
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ABSTRACT
The purpose of this study is to research 6" grade students’ construction

processes of prime number concept in the teaching environment designed in
accordance with the Realistic Mathematics Education (RME). The study was
conducted in a classroom with 15 students in a secondary school in the Black Sea
Region and it was designed as a case study, one of the qualitative research
methods. A readiness test was prepared and implemented in order to measure the
students’ preliminary knowledge about the concept of prime number. The students
were divided into heterogeneous groups according to the results of the readiness
test, observations of one of the researcher and the information obtained from their
math teacher. Students were asked to solve a contextual problem posed in the
learning environment of RME, within the group. The teaching process was supported
by in-group and intergroup discussions. Clinical interviews were held with three
participants who were selected from the groups by purposeful sampling and whose
readiness levels were good, intermediate and pre-intermediate. The data obtained
from the transcripts of the camera and audio recordings of the teaching process, in-
group discussions and interviews, individual and group worksheets and observations
were analyzed within the framework of APOS Theory. APOS Theory is a theory of
how mathematical concepts can be learned and focuses on models of what might be
going on in the mind of an individual when he/she is trying to learn a mathematical
concept and uses these models to design instructional materials and/or to evaluate
student successes and failures in dealing with mathematical problem situations.
(Arnon et al., 2014). Content analysis, one of the qualitative research methods, was
used in the research. The main purpose in content analysis is to reach concepts and

relationships that can explain the collected data. (Yildirrm and Simsek, 2016).
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As a result of the study, three participants conceptualized the prime number as
an object. In addition, it has been determined that the coordination of the concepts of
divisor, multiple, divisibility rules, odd-even number and factor tree are very important
in the formation of the concept of prime number. According to the results of the
research, suggestions for future researches in teaching the concept of prime number
are also presented.

Key Words: prime number, APOS Theory, concept formation, abstraction
realistic mathematics education.
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ABSTRACT
The problem posing activities play an important role in students' understanding

of mathematical concepts [1]. It has a strategic position in the teaching and learning
of mathematics, as it encourages creative thinking and enables the use of existing
knowledge [2]. Considering that students' affective characteristics shape
mathematics learning outcomes, especially mathematics achievement [3], the need
for a holistic analysis of studies that deal with problem posing studies in terms of
affective components arises.

In this direction, the aim of the research is to examine the general
characteristics, aims and results of the studies published in SSCI indexed journals for
problem posing in terms of affective components, through a systematic review. Thus,
unlike other problem posing studies, the general framework of the related
researches, which includes problem posing and affective components, from their
aims to results will be drawn and their tendencies will be described and evaluated.
The Web of Science database was used in the study and the keywords were
determined as "problem posing, mathematics, attitude, self-efficacy, affective factors,
motivation".

According to the research findings, 19 journal/book/book chapters scanned in
the Web of Science where the studies were published were reached. A total of 24
studies, including 15 articles, 7 papers and 2 book/book chapters were examined
from the sources reached. More than half of the studies were published between
2018-2020. It has been determined that a small number of studies have been carried
out including one study between 2006-2008, 2012-2014 and 2021-2022. Affective
areas examined together with problem posing; it has been determined that attitude
(f=10) is mostly studied on "attitude, self-efficacy, motivation, anxiety and affective

factors”, while self-efficacy (f=6) and motivation (f=4) follow the attitude studies
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guantitatively. The distribution of the studies according to the aims and results is

examined in detail and suggestions will be made according to the outputs obtained.

Key Words: Mathematics education, problem posing, affective factors,
systematic review.
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ABSTRACT
The concept maps are graphical tools that show and organize relationships

between concepts [1]. It is a set of semantic relations that enable information to be
concretized and transformed into visuals [2]. It is used for many purposes in terms of
revealing many skills such as critical thinking and reflective thinking, emphasizing the
relationships between concepts, evaluating the deficiencies and facilitating the
production of knowledge [3]. It emerges as rich learning opportunities in learning
environments [4].

In this direction, a detailed examination of how concept mapping is used in
educational fields, the general characteristics of the studies related to this field, their
aims and results will create a holistic evaluation for the studies to be made in this
field. In this context, the aim of the research is to analyze the current situation in our
country in the last 10 years by analyzing the content of concept mapping studies in
education. The theses on concept maps in the field of education completed between
2013-2022 were determined and examined. In this context, first of all, 312 theses
were reached, the year limit and the subject of the research were clarified with
keywords and 64 theses were examined. Studies that do not focus on concept maps
in the summaries of the studies and that they are used only superficially with many
methods and techniques are excluded from the scope.

According to the research findings; most of the studies consist of the master's
theses (f=51). The number of the doctoral theses (f=13) was found to be less than
the master's theses examined. Although the published studies vary according to the
years, the most studies on concept mapping were reached in 2019 (f=20). The
education fields in which the studies were conducted were respectively “science
(f=12), mathematics (f=11), Turkish (f=9), biology (f=5), chemistry (f=4), computer

and instructional technologies (f=3". ), geography (f=3), religious education (f=3),
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preschool (f=3), social studies (f=3), English (f=2), special education (f=2), Arabic
teaching (f=1), physical education (f=1), education programs (f=1), Turkish literature
(f=1)". When the concept maps were examined in particular for the mathematics
lesson, it was determined that the subjects prepared/applied were mostly "polygons,
fractions, rational numbers, exponential numbers". When the general characteristics
of the studies are examined; it was determined that the sample group consisted
mostly of secondary school students (f=28), and the quasi-experimental design with
pre-test-post-test control group (f=31) was mostly preferred as a quantitative
research method. The distribution of the studies according to the aims and results is

examined in detail and suggestions will be made according to the outputs obtained.

Key Words: Education, concept mapping, content analysis.
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ABSTRACT
In general, this study aims to examine the problem solving processes of

preservice mathematics teachers in a Dynamic Mathematics Software (DMS) based
environment. In particular, it aims to examine the process of solving Simson Line
Theorem (or Simson-Wallace Theorem) as a problem in a DMS supported
environment by considering a geometry problem case. So, the study was prepared
in accordance with the qualitative research method and was designed as case study
(Yin, 2003), and the case was considered as Simson Line Theorem. The participants
were preservice teachers in a department mathematics education at a faculty of
education of a big university in Black Sea Region. Criterion sampling method, one of
the purposeful sampling methods, was used to determine the participants. The main
criterion was the preservice teachers’ ability to use Geometer’s Sketchpad (GSP)
(Jackiew, 1991) from DMS. The reason for choosing this program was that the whole
process was constructed by the preservice teachers (Laborde, Kynigos, Hollebrands
and Strasser, 2006). In accordance with the problem of the research, an activity
requiring problem solving by using Simson Line Theorem (Isaacs, 2000) was
prepared in the GSP environment. The activity was carried out with three
participants who were in 2" grade, 3@ grade and 4™ grade. The problem solving
processes of the participants were recorded by audio/video recording and obtained
as data. Descriptive analysis was used to analyze the data (Buyukozturk, Kilig-
Cakmak, Akgun, Karadeniz and Demirel, 2019; Yildinm and Simsek, 2006). The
problem solving processes of the participants in the GSP environment were
examined according to the problem solving stages of Polya (1957).

The results of the study demonstrate that the participants who did not receive
training on problem solving stages also had problem solving skills, and all
participants applied the problem solving stages correctly. Especially in the stage of
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devising a plan, the participants used the dragging feature of the GSP effectively. In
the looking back stage as evaluation, it was determined that the participants who
could not reach a solution realized that the problem was not understood by them
correctly at the stage of understanding the problem and so they started the problem
solving process again, and then they reached the solution correctly. All participants
checked the correctness of the solution easily during the looking back stage as
evaluation, thanks to the GSP. Unlike the proofs of the theorem in the literature, the

participants also put forward different solutions due to the characteristics of the GSP.

Key Words: problem solving, preservice mathematics teachers, Geometer’'s
Sketchpad, dynamic mathematics software, Simson Line Theorem.
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ABSTRACT
It is known that students have difficulty in structuring mathematical concepts at

every stage of school life due to their abstract nature. Although the concept of
arithmetic mean is widely used in daily life, it is one of the concepts that students
have difficulty in conceptualizing and frequently make procedural mistakes in problem
solving. The fact that the students did not encounter tasks in which they would
structure the concept of arithmetic mean is among the reasons for their difficulties.
For this reason, it is crucial for teachers to bring mathematical tasks that will help
students structure their own conceptual knowledge into the classroom environment.
In this context, it may be useful for teachers to make use of open-ended tasks, which
is one of the types of mathematical tasks [1].

In line with the stated reasons, the purpose of the study is to examine the 7th
grade students' understanding of the concept of arithmetic mean in the framework of
the 3E learning model within the scope of an open-ended task. The study was
conducted with sixteen 7th grade students in Istanbul. The activity was carried out as
a small group work of 5-6 students with open-ended task named "Looking for Three
More People". While designing the task, the "3E learning model" consisting of
"exploration”, "term introduction/explanation” and "concept application/expansion”
phases was utilized [2]. Before starting the practice of the task, the goals of the
lesson were determined by the researchers, and then the practice was started by
taking expert opinions. During the practice of the open-ended task by the teacher, the
"5-Phase Practices Framework” was used in order to progress and observe the
students' responses and mathematical understanding as a whole [3].

In the "anticipating” phase, which is the first phase of the "5-Phase Practices

Framework", the teacher determined student responses, solution methods and
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difficulties that might be experienced in the task. In addition, students were carefully
monitored during the activity and necessary in-class notes were taken. In some parts
of the second phase of the practices framework, the "monitoring” phase, students
were contacted and discussions were held to support their explorations. In the third
and fourth phases of the framework, "selecting" and "sequencing”, students and
presentation order were determined. In the last phase, "connecting”, the teacher
helped the students make connections between their solutions and the mathematical
goals of the lesson and introduced the terms. The application phase of the arithmetic
mean concept was started for the students to practice and the study was concluded.
The data obtained in the study were evaluated by descriptive analysis. The findings
of the study show that the application of the 3E learning model with an open-ended

task was effective in students' structuring of the concept of arithmetic mean.

Key Words: Arithmetic mean, open-ended task, 3E learning model, 5-phase
practices framework.
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ABSTRACT
Problem solving is an indispensable part of mathematics teaching and

mathematics programs. It can be stated that understanding mathematical knowledge
in mathematics teaching is achieved through problem solving. For this reason, it is
emphasized that problem solving should be included in the teaching process and
used effectively (NCTM, 2000). Therefore, providing problem solving skills to
students has become one of the most important goals of mathematics teaching
(MoNE, 2018). Effective learning environments with discussions that improve
conceptual understanding lead students to think, improve their problem solving skills.
Teachers have an important role in the design of such teaching environments. In this
process, teachers should give students the opportunity to express their ideas, explain
a topic with its reasons, and choose their own strategies and methods. In addition,
teachers should carry the problems that will enable them to think differently to the
learning environment. Therefore, the problem solving process should not be applied
as a procedure where students are told what to do (Van de Walle, Karp and Bay-
Williams, 2021). The realization of all these and the good management of the
process requires knowing the attitudes and views of the students about problem
solving. Thus, students' attitudes and thoughts about problem solving will give the
teacher an idea about how to design the learning process. In this context, in this
study, it was aimed to determine the attitudes of secondary school students about
problem solving and to get their views. The "Mathematics Problem Solving Attitude
Scale" developed by Canakgl (2008) and open ended questions prepared by the
researchers were used to collect the data of the study. The sample of the research
consists of fifth and seventh grade students studying at a public school in Konya. In

the study, students' attitudes towards problem solving were compared according to
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grade level and gender variables. The data obtained from the open ended questions

were analyzed with the descriptive analysis method.

Key Words: Problem solving, attitude, 5" and 7t grade students.
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ABSTRACT

According to the literature, there is a need to define the predictors of dyscalculia
to be diagnosed properly. This paper is aiming to determine the framework of
predictors to define the person who has dyscalculia (MLD). It will be carried out as a
selective meta-analysis of the literature due to its nature. The databases selected by
some research were Cinahl and Academic Research Complete. Five papers were
selected for each level of the framework developed by Frith (2001) which had four
levels. These papers will be presented and also discussed in the context of the
framework based on the work of Frith (2001) which will help us to classify all the
predictors related to these levels in the model. It can be concluded that the causes of
MLD are varied. Its origins come from a set of complex disorders like genetic factors,
developmental delays, experiential limitations, language problems, cognitive
weaknesses (perceptual, motor, memory), anxiety and unfavorable attitudes, and
also inappropriate instructional practices (Haskell, 2000). Because of that, there are
some (Mazzocco and Myers, 2003; Mazzocco, 2005) complexities in identifying
dyscalculia. It can be seen that the framework based on the work of Frith (2001) that
is used to represent results is more or likely adequate to understand the predictors of
dyscalculia. This type of framework can be used to define the diagnostic tests to
guide the researchers studying dyscalculia. However, it is also a requirement to
refine this model of Frith like the attempt of Lagae (2008). Furthermore, the author's
attempt should be regarded as an attempt to fulfill this idea of developing the perfect
model. Moreover, the literature should be extended to cover all the predictors, and
these predictors should be discussed deeply to clarify their effects on dyscalculia.
And later, it is also possible to represent and recommend some diagnostic tools to
examine these predictors.

Key Words: Meta-Synthesis, Mathematics Learning Disability (MLD),
Dyscalculia, Framework, Predictors.
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ABSTRACT

The research is a pilot study conducted to examine the effects of activities
developed according to PASS theory on the development of number sense in
preschool students. In this context, within the scope of the research, it is investigated
the level of number sense of the students in the pre-school period (3-6 years old) and
whether the learning environment created with the help of the activities prepared
based on PASS theory affects the student’s number sense levels. For this reason, it
was carried out with the "One-Group Pretest-Posttest” model, which is one of the
experimental designs before the experiment. In this direction, the study was carried
out in a kindergarten, which consists of two classes with an average socioeconomic
level. Pretest and posttest data were collected from a total of 25 students. However,
the research findings were presented based on the data of 8 students in total, who
fully participated in all processes. With the help of the teacher of the class, an
implementation developed according to the PASS Theory to improve the number
sense by using activities called "Sticks" and "Cards". In this direction, the "Assessing
Number Sense Test" was applied individually by expert educators before and after
the implementation. The study, which was carried out for two classes, was completed
in a total of 6 weeks. The obtained data were analyzed and presented descriptively
using test scores, comparing the mean scores and standard deviations.

As a result of the study, it was revealed that the pre-test results vary depending
on the age in terms of the number sense skills of the preschool students. In addition,
it can be said that the number sense scores obtained by preschool students are more
positive in the post-test, therefore, the learning environment in which activities
developed based on PASS theory is effective in developing number sense.

Key Words: Early Childhood, Preschool Students, Mathematics Education,
Number Sense, PASS Theory, Activity Development
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ABSTRACT
In the 21st century, it is considered important to develop students' skills such as

problem solving, critical thinking, estimation, verification, logical and spatial thinking,
and coordination [1, 2, 3, 4]. It is stated that mathematical modelling problems are
effective in the development of such skills and it is possible to include them in
teaching with mathematical modelling problems [5].

Mathematical modelling is a multifaceted problem-solving process that includes
non-routine real-life problems, identifying knowns and unknowns, mathematizing real-
life situations, constructing and relating multiple models related to real-life situations,
interpreting the results obtained from the mathematical model in real-life situations,
and verifying the solution [6, 7, 8, 9].

Wing [10] states that computational thinking, which was first introduced by
Papert [11], is a basic skill that every individual should have, such as reading, writing,
and arithmetic skills in the 21st century. Also, Ang [12] agrees with Wing's [13] view
that “thinking like a computer scientist is more than knowing with programming”, that
he tells it is important to learn Scratch and Python, but they are not the ultimate goal,
the more important thing is to look at how computers and information processing
structures are used to solve problems.

In this research, it is aimed to examine the mental actions related to the
debugging skill in the theoretical framework of computational thinking that Maharani
et al [14], in the technology-aided mathematical modelling process created by
Hidiroglu [9]. In this context, two mathematical modelling problems solved by three
mathematics teaching students were analyzed according to the theoretical
frameworks of mathematical modelling and computational thinking.

In this study, only debugging skills from the computational thinking skills

(algorithmic, decomposition, generalization, abstraction, debugging) found in
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theoretical framework of Maharani et al. [14] were taken into consideration.
Debugging skill is expressed as identifying, disposing and correcting errors in the
solution process [14].

In this study, debugging skill emerged in the basic steps of interpretation,
verification and revision in the technology-aided mathematical modelling process.
The ability to debug in the basic step of interpretation emerged in mental actions to
determine the correctness and falsity of the real-life solution and results found in
terms of the problem situation. In this step, the solvers judged whether the results
they found were logical with the given data in the problem situation. Ability to debug
the validation basic step; This was revealed when solvers-controlled operations,
thoughts, and steps and compared them with their experience-based estimates or
measurements of real-life outcomes. The ability to debug in the basic step of revision
was revealed when the solver detected and corrected the wrong operations and

developed different solution strategies as a result of the error found.

Key Words: Mathematical modelling, computational thinking, debugging.
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ABSTRACT
The aim of this study is determine the geometric thinking levels of 8th-grade

students and to examine the geometric thinking levels of these students in-depth by
revealing the differences discoursively. The research was carried out with 8th-grade
students in a public school in Gaziantep. Geometric thinking levels of a group of 8th-
grade students consisting of 54 students were determined, and then interviews were
conducted with six students who were at the first, second ant the third geometric
thinking levels. The study was defined as case study.

In the study, the data were collected in two sections. In the first section, the
"Global Van Hiele Questionnaire,” which was translated into Turkish was applied to
determine the geometric thinking levels of 8th-grade students. In the second section,
during the interviews with six selected students, they were asked to complete "Global
Van Hiele Questionnaire”.

In order to reveal the mathematical discourses of the 8th-grade students, the
responses of the students to the "Discourse Analysis Interview Form" were analyzed
by the content analysis method. The mathematical discourses of 8th-grade students
were classified within the four properties (word use, visual mediators, routines,
endorsed narratives) according to Sfard's (2008) "Commognitive" theory.

The results of the study showed that the geometric thinking levels of the 8th-
grade students were lower than expected (third geometric thinking level). It has been
determined that the most common responses were at the level of first and below. It
was determined that the geometric thinking levels of the students in the sub-learning
area of geometric objects were higher than the other sub-learning areas of geometric
thinking levels. It was determined that one of the students at the first level of

geometric thinking was able to explain the properties of geometric shapes in a more
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detailed way. It has been realised that the learners who have been at the second
geometric thinking level could generally explain the aspects of the geometric shapes.
Also, the learners at the second geometric thinking level could use expressions at the
third geometric thinking level. However, although they could use expressions at the
third geometric thinking level, it has been determined that there were information
deficiencies and mistakes about the properties of geometric shapes. On the other
hand, it was determined that the students at the third level of geometric thinking level
generally used expressions suitable for their levels, but they lacked knowledge and
made mistakes about the properties of some shapes. Besides, it was concluded that
the mathematical discourses of the students at the same geometric thinking levels
differed regarding geometric shapes they explained. It was also found that even if
the students were at same geometric thinking levels, they did not make the same
level of progress about certain geometric shapes.

Key Words: Van Hiele, Geometric Thinking Levels, Commognitive Framework,
8TH Grade, Mathematical Discourses
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ABSTRACT
Mathematical modeling is defined as a process that includes the analysis of a

real-life problem with mathematical methods by transferring it to the world of
mathematics (Borromeo-Ferri, 2010; Bukova-Guzel, 2016; Maal}, 2006). According to
Maald (2006), in modeling activities, students need to make sense of the real-life
situation and express it in mathematical language, analyze and interpret the
information given about the situation, select the necessary data and associate the
solution with the real -life situation within the framework of these data. He also states
that modeling activities are more effective than traditional word problems for the
discovery of mathematics in real life and the mathematical development of students
(Maal, 2006). The necessity of associating daily life situations with mathematics has
been frequently emphasized by mathematics educators in recent years. It is
important to relate mathematics to daily life situations with mathematical modeling
activities that are applied to students in the primary school period. The biggest
difficulty encountered in mathematics education when students work with daily life
problems is that students cannot transfer the knowledge they learned during the
problem-solving phase to daily life (Altun, 2018). In this context, creating activities
that teachers will implement in their classrooms will ensure that the mathematics
lesson is taught effectively and permanently.

In this study, teachers' experiences of creating mathematical modeling within
the scope of a TUBITAK project were collected with a semi-structured interview form.

The obtained data was analyzed by content analysis. According to the data obtained,
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the teachers stated that they had difficulties in the modeling activity they first tried to

create, but it was more understandable to create modeling over time.

Key Words: Mathematical modeling, primary school, TUBITAK project.
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ABSTRACT

In this study, the effect of the worked-out examples method and Singapore
model method on sixth-grade students’ problem solving skills were separately
analyzed. To this end, pre- and post-test results along with a control group were
utilized through a semi-experimental design. Worked-out examples method is a
teaching method based on cognitive load theory. This method helps to reduce
cognitive load. In the worked-out examples method, the correct solution steps for
previously determined problems are presented. Singapore Model Method is a method
that helps students to visualize the connections between the variables in the
problem. This is done via representation of these variables through rectangles of
different sizes. This method has been utilized in the Singaporean curriculum for
primary school students in the solving word problems. The Singapore Model Method
is based on Mayer's two-stage problem-solving model. This model combines schema
theory and problem solving theory. The researcher developed a pre and post-
problem solving achievement test on word problems based on numbers at the sixth-
grade level. In developing this test many-facets Rasch measurement model based on
Item Response Theory was used. The subjects of the study were 61 sixth-grade
students. The study involved three sixth-grade classrooms at a public school. After
the pre-test was conducted, two classrooms were randomly chosen as experimental
groups and one as a control group. After the experimental and control groups were
determined, one of the two problem solving methods were utilized for instruction in
the experimental groups; whereas, the control group was instructed in the usual
fashion. Following the intervention, in all three groups, the post-test, which was
identical to the pre-test, was conducted. Significant differences in the pre-test and
post-test scores were analyzed with one-way covariance analysis (ANCOVA). In the
analysis it was indicated that when pre-test results were considered, experimental
group 2, using the worked-out examples method, had a statistically relevant
advantage in their post-test scores.

Key Words: Singapore model method, worked-out examples method, problem
solving.
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ABSTRACT

In this article, the differences between primary, secondary, high school and
university students' understanding and learning of a mathematical concept will be
determined and some ways to achieve 100% success on this concept will be given.
The most important of these ways, “Full Understanding-Full Learning Chain” (TAO.Z.)
will be explained. In addition, in this study, the mathematical analysis of human
common thinking, mental power and sublimity is presented in detalil..

Key Words: Mathematices,Education.
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ABSTRACT
Although many studies on 21st century skills have attracted attention in recent

years, there are different classification studies on what 21st century skills are in the
literature. One of the classifications accepted in the literature is the P21
classification. Here, 21st century skills are the three main skills referred to i) learning
and innovation skills, i) knowledge, media and technology skills, and iii) life and
career skills. In this classification, learning and innovation skills (4C- critical thinking,
communication, collaboration, creativity); It consists of four skills: critical thinking and
problem solving, communication, cooperation and creativity (Kylonen, 2012;
Partnership for 21st Century Learning, 2007). Problem solving skill is defined as the
mental processes necessary for the realization of a goal or overcoming a problem
(Haladyna, 1997). In a different classification study of 21st century skKills, it is seen
that problem solving skills are included in cognitive skills (eg, critical thinking,
problem solving, creativity) (2010; Kylonen, 2012).

Another issue related to 21st century skills is the measurement of these skills.
It is seen that rating scales, performance evaluation and simulation, measurement
tools containing different item types (such as multiple choice, computer-assisted and
open-ended items) are used. The computer aided environment allows the use of
applications such as computer simulations based on real situations from these
approaches, which gives the opportunity to measure cognitive skills very close to

reality.
Cognitive skills mean skills developed in school and generally measured with

standardized tests, in large-scale national and international (PISA, TIMSS)

assessments, in content areas such as mathematics and science (Kylonen, 2012).
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TIMSS 2019, one of these applications, has started to evaluate problem solving skills

in the computer environment.

It is seen that the measurements and evaluations made in the computer
environment have just started in Turkey and are limited in number. Therefore, the

findings of this study are considered to be important.

In this study, analyzes were made by using the achievement scores obtained
from the eighth mathematics tests performed in TIMSS 2019 computer environment
and applied for problem solving skills, and data on the students' questionnaire items.
In the analyzes made, it was determined that the students' own computers or tablets
and internet connection made a statistically significant difference in the findings of the
problem-solving mathematics questions applied in the computer environment. It has
been determined that the mathematics success average of the students who say they
have a computer or tablet is 507,91, and the students who do not have a 443,11.
Similarly, it is seen that the mathematics success average of the students who state
that they have an internet connection is 504,65, while the students who do not have
an internet connection are 456,25. In both findings, it is seen that the success of the
students who have the relevant education and training tool in mathematics questions
based on problem solving applied in the computer environment is quite high, and the
difference between the average score of the students who do not have it is
statistically significant.

Key Words: Mathematics achievement, problem solving, computer-based

applications, TIMSS.
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ABSTRACT
As in every field, education is constantly evolving and changing in line with

today's needs. One of the changes in education is the use of games in the education
system. It can bring together games and education under the name of “gamification”.
The most accepted definition of gamification is the use of game design elements in
non-game environments (Deterding et al., 2011). Gamification is used to encourage
learning and to ensure the continuity of learning. With the help of technology, many
educational games and digital education materials can be created. One of the
gamification technological tools is Classcraft. Classcraft is an online platform that
allows the design and implementation of the gamification environment. The purpose
of Classcraft is to turn the classroom into a role-playing scenario, giving students a
variety of tasks and responsibilities. In this gamification process, students earn points
that enable them to gain power, level up and progress in the game. In this study, it is
aimed to examine the opinions of elementary mathematics teacher candidates about
the gamification process in the ClassDojo application used in computer aided
mathematics education. This study was designed with the qualitative research
method. Teachers candidates were involved in the gamification process for 14
weeks, and semi-structured interviews were conducted with the pre-service teachers
at the end of the process. In line with the data obtained, the views of the pre-service
teachers on the gamification process and its elements were analyzed. As a result of
the findings of the study the interest and motivation of the teacher candidates
towards the lesson increased in the the Gamified Computer Aided Mathematics
Education via Classcratft.

Key Words: computer Aided Math Education, classcraft, gamification.
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ABSTRACT

In our study, an evaluation of the figures placed among the geometric
ornaments in the structures of the Middle Ages Anatolian Seljuk period has been
made. In Anatolia, which has become a multicultural and multinational, a bridge
between Asia and Europe since the 11th century, decoration and building elements
with many different origins took place in the Anatolian Seljuk architecture (Kuban
1964. 45-46). The vegetal and geometric patterned strips, inscription and mugarnas
strips and moldings, ornamental strips and siege arches, gulbezek and hovels
designed especially for the portal frame, which are the most striking parts of the
buildings, are the most important examples of Seljuk stonework (Ogel 2006: 475).
Although the number of geometric ornament strips surrounding the three sides of the
portals in the buildings differ, they have the same symbolic meanings. Ornamental
areas consisting of geometric shapes are usually designed with a grift or plain
composition and mostly star forms. In some buildings, various figures are placed
inside the ornamental elements such as stars and rosettes, which are among these
ornaments (Onkol 2016: 116). Among these structures, Nigde Hidavend Hatun
Mosque and Bunyan Ulu Mosque have figures given in profile and with their whole
bodies, depending on the branch, between the spirals in the form of geometric curves
on the portal borders. On the portals of Nigde Alaeddin Mosque, Aksaray Sultan Han,
Eskisehir Alemsah Vault, Aksaray Sultan Han, Denizli Akhan Caravanserai and
Burdur Susuz Han, the figures are placed inside the rosettes between the geometric
forms. These figures have different symbolic meanings together with geometric
designs. In Anatolia in the Middle Ages, especially in the Seljuk period, elements
related to the sky such as the moon, sun, planet and star, sometimes figures such as
fish, dragon, lion, deer and bird, and sometimes in different rosettes, passionflower,
flower and star forms together with protective and power are symbolized as elements
(Alp 2009: 43).The universe was tried to be depicted together with the wheel of
fortune symbols on the badges symbolizing animals and the sun (Esin 1972: 314-
327). The sun reflects the heat and light given by God (Oney 1992: 36). Cosmic
designs can be considered as an expression of protecting structures from evil and
respecting religious places (Karamagarali 1993: 261). In Anatolian Seljuks, badges
are the most used motifs as eagle, moon, sun and planets and symbol of light. The
moon and the sun are deified symbols that are respected in Anatolia. The moon,
which rules the waters and rains, is a symbol of universal fertility, death and rebirth.
Circular geometric designs point to an expression of infinity and an order of the
universe (Ogel 1994: 95). Star forms symbolize the sultan, the representative of God
on earth. Circle form, sphere, hobnail and rosettes, which represent infinity in
architectural decorations, are thought to express religious and cosmological
meanings such as god, sky and universe as small “sky dome” symbols (Yazar and
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Dogan 2013: 239). Cosmic designs can be considered as an expression of protecting
structures from evil and respecting religious places. It is possible that these forms
symbolize the zodiac signs and planets, but also represent the sultan (Durukan 1993:
151-152).

Key Words: Geometric ornaments, Medieval Anatolian Seljuk period, figure.
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ABSTRACT

Mathematical connection is one of the mathematical skills that should be taught
to students (National Council of Teachers of Mathematics [NCTM], 2000). The ability
to make connections emerges as the ability to associate mathematical expressions
within themselves, with different fields or with daily life, and to establish connections
between them (Bingdlbali & Coskun, 2016). In order for students to understand the
concepts existing in mathematics, it is important to establish relationships between
these mathematical concepts and to enable students to use these concepts in their
lives and in other disciplines (MEB, 2009). The richer and stronger the network of
relationships for mathematical concepts, the easier and more permanent meaningful
learning occurs (Skemp, 1976). When the stated factors were evaluated, it was
decided that the focus of this research would be to make connections with other
disciplines in the mathematics course.

This research was carried out to reveal how mathematics lesson activities
connected with different disciplines in primary school 3rd grade affect students'
mathematics anxiety, mathematics lesson motivation and attitudes towards
mathematics lesson. For this purpose, at the end of the research, it is aimed to reveal
various application examples of activities connected with different disciplines that
teachers can benefit from.

The research was carried out as an action research. Action research is a
gualitative research design that is frequently applied to improve current situations or
eliminate problems. Easily accessible case sampling method was used in the
formation of the research group. 17 students in the 3rd grade of a primary school
located in the Goélmarmara district center of Manisa province participated in the

research.
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Data collection tools in the research; “Mathematics Anxiety Scale for Primary
School Children”, “Mathematics Lesson Motivation Scale for Primary School 3rd and
4th Grade Students”, “Attitude Scale Towards Adapted Mathematics Short Form”
constitute semi-structured interview forms, student diaries and observation notes.
Before the application, pre-interviews were made with the students and the scales
were applied as a pre-test. After the application, interviews were made with the
students and the scales were applied as a post-test.

The analysis of the quantitative data was done with the Wilcoxon test. The data
obtained from the interview, diary and observation notes were analyzed with
descriptive analysis.

As a result of the analysis, significant differences emerged between the scores
of the students in the pretest and posttest of the anxiety, motivation and attitude
scale. It has been revealed that the teaching process carried out with mathematics
lesson activities connected with different disciplines reduces students' mathematics
anxiety, increases students' motivation towards mathematics lessons and positively

affects their attitudes towards mathematics.

Key Words: Teaching mathematics, mathematical connection, connections
skill, connecting with different disciplines, primary school.
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