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PREFACE

Dear Conference Participants,

Welcome to the Eighth International Conference on Intuitionistic Fuzzy Sets and Contemporary
Mathematics (IFSCOM-2022). The am of our conference is to bring together significant
mathematician researchers with different mathematical interests from all over the world. This
conference is one of the leading international conferences for presenting novel and fundamental
advances in different fields of Mathematics. We want to offer a suitable environment where
researchers can exchange ideas, discuss their recent research findings, and collaborate to produce
new different ideas. We are pleased to have exceptiona researchers in different areas including
Algebra, Analysis, Applied Mathematics, Geometry, Graph Theory, Multi-Vaued Mathematics,
Topology, Statistics, and other fields related to engineering sciences and educational sciences,
which are common fields of Mathematics.

It is also the aim of the conference that young researchers and graduate students engage in such
exceptional event. Their inputs and participation in such event should encourage them to do more
research activitiesin the future.

Wewould liketo thank all participating scientists who made the most important contribution to this
conference. Their contributions are the key ingredient to the success of the conference.

We are sincerely grateful to all participants who really value our work and efforts that we develop
every year to improve this conference. We are so proud to reach this respected level of success.
Indeed, thiswas not possible without the outstanding work, efforts and supports from the members
of the conference team: Scientific Committee Members, Referee Committee Members and Local
Organizing Committee Members.

We are very pleased to present the abstracts of the 8th Internationa Conference on IFS and
Contemporary Mathematics | FSCOM-2022. The conference was completed with 126 participants
and 143 papers. The distribution of research papers delivered by the participants are classified by
the following fields: Applied Mathematics (33), Algebra (29), Geometry (17), Topology (16),
Analysis (14) Statistics (6) and other fields (23) such as Financial Mathematics, Fuzzy Sets, Game
Theory, Geometric Computer Aided Design, Graph Theory, Intuitionistic Fuzzy, Machine Learning
and Mathematical Modeling.

Ten invited speakers attended the conference to share information about current studiesin different
fields with our participants. We have 126 participants participated from 19 countries. Algeria,
Australia, Azerbaijan, Bulgaria, France, Greece, India, Indonesia, Kazakhstan, Kuwait,
Kyrgyzstan, Mexico, Morocco, North Macedonia, Oman, Russia, Serbia, South Africaand Turkey.



This abstract booklet contains the titles and abstracts of all presented talks during the conference.
Many submitted articlesto this conference are considered in the following listed journal s and books:

Journals:

e Journal of Universa Mathematics (JUM)

e Notes on Intuitionistic Fuzzy Sets (Noteson IFS)
e Sakarya University Journal of Science

Books:

¢|FSCOM 2022 Abstract Book with an ISBN number
¢|FSCOM 2022 Proceeding Book with an ISBN number
¢SPRINGER Book

We wish that all participants participate in all sessions, ask questions and be active in the

conference. We aso wish that this conference is a great place where you meet new friends, gain
some knowledge, and get yourself involved in some research collaborations.

CHAIRMEN

Assoc. Prof. Abdullah ALAZEMI Assoc. Prof. Gokhan CUVALCIOGLU

June 2022
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ON HARMONIC AND RANDIC INDICES
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ABSTRACT

One of the much studied topological index is Randi¢ index. Randi¢ defined it
in 1975 as
1
R(G) = Z —_—
ijeB(G) V did;
A special case of the Randi¢ index gives Harmonic index defined by Fajtlowicz in
1987. The harmonic index of G can be given as in the following:

H(G) = ) diidj.

ijEE(G)

These two topological indices have many applications in theoretical chemistry. In
this study, we give new bounds for harmonic index and Randi¢ index with graph
invariants depending on the number of edges, maximum degree, number of pendent
vertices, and number of non-pendent edges.
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A GROUP-LIKE STRUCTURE ON INTUITIONISTIC FUZZY
CLOSURE SPACES

SIBEL DEMIRALP

0000-0002-3977-587X

ABSTRACT

Algebraic topology is a branch of science that facilitates topological problems by
making them algebraic. Homotopy theory is one of the main topics of algebraic
topology. The H-group (Hopf group) is defined as the generalization of the group
with the aid of homotopy. An H-group is a group-like structure with homotopic
associative multiplication, homotopy inverse, and homotopy identity. In this study,
the H-group structure is built on intuitionistic fuzzy closure spaces, which is a
generalization of the intuitionistic fuzzy topological space.

REFERENCES
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ON INNER AUTOMORPHISMS OF LIE SUBALGEBRAS

NAZAR SAHIN OGUSLU

0000-0001-7407-9178

ABSTRACT

Let L be the relatively free Lie algebra of finite rank over a field of characteristic
zero. In this study, we examine the inner automorphism group of the subalgebra
of L induced by the symmetric group.

REFERENCES

[1] S. Findik, N.S. Ogiislii, Palindromes in the free metabelian Lie algebras, Internat. J. Algebra
Comput., 29(5), 885-891, (2019).
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ON THE RELATIONS BETWEEN SOME TRUNCATED
CATALAN SOLIDS AND THE METRIC GEOMETRIES

ZEYNEP CAN

0000-0003-2656-5555

ABSTRACT

Minkowski geometry is a non-Euclidean geometry in a finite number of dimen-
sions with the same linear structure of the Euclidean one but the distance is not
uniform in all directions [1]. Changing the distance function gives rise to chance
topics related to distance, for instance instead of the usual sphere in Euclidean
space, unit ball is a general convex set. By the studies on metric space geometry
is has seen that some metrics and convex polyhedra are closely related [2], [3], [4],
[5], [6]. In this paper we introduce some new metrics whose unit balls to be some
truncated catalan solids.
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A FINITE DIFFERENCE METHOD FOR THE SINGULARLY
PERTURBED FREDHOLM INTEGRO-DIFFERENTIAL
EQUATION

MUHAMMET ENES DURMAZ

0000-0002-6216-1032

ABSTRACT

In the present study, the boundary-value problem for a linear second-order sin-
gularly perturbed Fredholm integro-differential equation has been considered. By
using interpolation quadrature rules and an exponential basis function, a difference
scheme has been constructed with an accuracy of O (N 2InN ) on a special non-
uniform mesh. The difference scheme is demonstrated to be stable and convergent
in the discrete maximum norm. A numerical example is presented to demonstrate
the efficiency of the proposed method.
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A GENERAL FACTOR THEOREM ON MATRIX SUMMABILITY

BAGDAGUL KARTAL
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ABSTRACT

This article is devoted to the absolute summability of the series Y ap, A\, X,. The
known theorem of Sulaiman [1], which deals with |A|, summability, is generalized.
The sufficient conditions for the ¢ —| A, 8;6 |, summability of the series > anAp Xy,
are established.
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SOLVABILITY OF A NONLINEAR THREE-DIMENSIONAL
SYSTEM OF DIFFERENCE EQUATIONS WITH CONSTANT
COEFFICIENTS

MERVE KARA AND YASIN YAZLIK

0000-0001-8081-0254 and 0000-0001-6369-540X

ABSTRACT

In this paper, we show that the following three-dimensional system of difference

equations
YnTn—2 _ ZnYn—2 P _ TnZn—2

aTp—2 4+ bzp_1’ Yt = Yno+dr, 1 T ezn o+ fyn
where the parameters a,b, ¢, d, e, f and the initial values z_;,y_;, z—;, @ € {0, 1,2},
are complex numbers, can be solved, extending further some results in literature.
Also, we determine the forbidden set of the initial values by using the obtained for-
mulas. Finally, an application concerning a three-dimensional system of difference
equations are given.

mn+1: ,TL€N0,
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SOLVABILITY OF A SYSTEM OF NON-LINEAR DIFFERENCE
EQUATIONS OF HIGHER-ORDER

MERVE KARA

0000-0001-8081-0254

ABSTRACT

In this study, we show that system of non-linear difference equations with constant
coefficients can be solved in explicit form by using the convenient transformation.
Moreover, periodicity of solutions of aforementioned system of difference equations
is investigated. Finally, we give numerical examples to support our results.
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A SCHRODER POLYNOMIAL SOLUTION TO NONLINEAR
MICRO-ELECTROMECHANICAL OSCILLATOR EQUATION

OMUR KIVANG KURKCU

0000-0002-3987-7171

ABSTRACT

This study is dedicated to solving a quadratic nonlinear differential equation
arising in the micro-electromechanical oscillator model by means of the matrix-
colllocation method based on the Schroder polynomial. The method essentially
generates a fundamental matrix equation made up of the matrix expansions of the
linear and nonlinear terms of the model using the collocation points. With the
elimination of this equation along with the initial conditions, the desired numerical
solution is immediately obtained. For sake of overseeing the efficiency and precision
of the method, some obtained solutions are differently established according to an
excitation parameter. To do this, numerical and graphical instruments are included.
Upon investigation of the outcomes, one can admit that the method is very proper
to handle the model in question.
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TZITZEICA CURVES ACCORDING TO ALTERNATIVE
MOVING FRAME
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ABSTRACT

In this present study, we introduce the Tzitzeica curves from a different point.
These curves have been studied before in many different dimensions and many
different spaces. The difference of this study is to describe these curves using an al-
ternative moving frame in Euclidean 3—space. We called these special curves, with
which we are defined with the help of this alternative moving frame, alternative
Tzitzeica curves.
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INVESTIGATION OF FRACTIONAL ORDER GENESIO-TESI
SYSTEM USING LAPLACE TRANSFORMATION
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ABSTRACT

In this paper the fractional-order Genesio-Tesi chaotic system is investigated with
Laplace transformation method. Genesio-Tesi system is a three-dimensional equa-
tion system with quadratic nonlinearity and is frequently used for exemplifying
chaotic systems. In this study, Caputo fractional derivative is used to obtain the
fractional system and Laplace transformation is applied in order to analyze the
explicit solutions of the system.
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STOCHASTIC DYNAMICS OF THE NOVEL CORONAVIRUS
TRANSMISSION CONSIDERING ASYMPTOMATIC CASES

ZAFER BEKIRYAZICI* AND AYHAN ONEN
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ABSTRACT

In this study, the stochastic dynamics of COVID-19 spread are analyzed. The
spread of the novel coronavirus that began in late 2019 became a pandemic and
claimed millions of lives worldwide. Numerous modeling studies have been con-
ducted on this disease. In this study, an existing deterministic equation system
that contains compartments for symptomatic and asymptomatic cases is used to
obtain a stochastic model containing multiplicative stochastic noise. Stochastic
Euler-Maruyama and Milstein schemes are used to analyze the model. Results are
compared with the deterministic findings to interpret the volatility in the transmis-
sion dynamics.
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CERTAIN RESULTS ON YAMABE SOLITONS
HALIL IBRAHIM YOLDAS
0000-0002-3238-6484
ABSTRACT

During the last few years, there has been a rising interest in the study of soli-
tons in Riemannian geometry and mathematical physics. In the present work, we
investigate Yamabe solitons, which are a special and important class of solitons,
and we find several interesting results about such solitons.
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A NEW CLASS OF AUTOMORPHISMS OF LIE ALGEBRAS
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0000-0003-4867-0583

ABSTRACT

Let L be the finitely generated free metabelian nilpotent Lie algebra over a field
of characteristic zero. We give some new results on pointwise inner automorphisms
of the Lie algebra L.
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GENERALIZATIONS OF INNER AUTOMORPHISMS
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ABSTRACT

In this talk, we examine various automorphisms of relatively free Lie algebras,
which are induced by inner automorphisms. We also provide a simple proof of the
fact that every central automorphism of the free metabelian Lie algebra of finite
rank over a field of characteristic zero is inner.
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SYMMETRIC POLYNOMIALS OF LIE GENERALIZATIONS

SEHMUS FINDIK

0000-0001-5717-4413

ABSTRACT

Let F be a free algebra generated by zi,...,z,. A polynomial p € F is called
symmetric if p(z1,...,2,) = p(xp1, ..., Tup) for any p € S,,. We give generators of
the algebra of symmetric polynomials in F', when F' is a generalization of the free
Lie algebra generated by x1,...,Z,.
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ON BAKER-CAMPBELL-HAUSDORFF FORMULA
SEHMUS FINDIK
0000-0001-5717-4413
ABSTRACT

Let A be an associative or nonassociative algebra over a field of characteristic
zero. Baker-Campbell-Hausdorff formula gives the expression of z for the equation
exp(x) exp(y) = exp(z). We examine some algebras where z € A when z,y € A.

REFERENCES

[1] V. Drensky, S. Findik, Inner and outer automorphisms of free metabelian nilpotent Lie
algebras. Communications in Algebra, 40(12), 4389-4403, (2012).

[2] S. Findik, O. Kelekci, Hausdorff series in a semigroup ring. International Journal of Algebra
and Computation, 30(04), 853-859, (2020).

DEPARTMENT OF MATHEMATICS, CUKUROVA UNIVERSITY, ADANA, TURKEY
Email address: sfindik@cu.edu.tr

Date: June 16, 2022.
2010 Mathematics Subject Classification. 20M20; 20M25.
Key words and phrases. Baker-Campbell-Hausdorff formula, Nonassociative.

26



IFSCOM2022

8TH IFS AND CONTEMPORARY MATHEMATICS CONFERENCE
JUNE, 16-19, 2022, TURKEY

ISBN: 978-605-68670-6-4

pp: 27

SYMMETRIC POLYNOMIALS OF RELATIVELY FREE
ASSOCIATIVE ALGEBRAS

SEHMUS FINDIK

0000-0001-5717-4413

ABSTRACT

Let N be the nonassociative algebra of rank two and I be its ideal generated
by all elements of the form ab — ba, where a,b € N. In this talk, we examine the
symmetric polynomials of the algebra N/I.
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ON INVARIANT THEORY FOR THE POLYNOMIAL ALGEBRA
OF RANK 4

SEHMUS FINDIK

0000-0001-5717-4413

ABSTRACT

Let P, be the polynomial algebra of rank 4 over a field K of characteristic zero.
We examine invariant subagebras P& of P, and give generators of them for certain
subgroups G of the general linear group GL4(K).
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ON CERTAIN SUBALGEBRAS OF GENERIC MATRIX
ALGEBRAS

SEHMUS FINDIK

0000-0001-5717-4413

ABSTRACT

In this talk, we handle the free associative algebra generated by two generic matri-
ces and examine its subalgebra of symmetric elements together with the algebra of
constants determined by a linear nilpotent derivation consisting of a single Jordan
cell.
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THE ALGEBRA OF CONSTANTS OF LIE ALGEBRAS
SEHMUS FINDIK
0000-0001-5717-4413
ABSTRACT

Let L be the free Lie algebra of rank two and d be its linear nilpotent deriva-
tion sending the first generator to zero, and the latter to the first generator. We
examine the Lie subalgebra L? of L consisting of constants of d.
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HAUSSDORFF SERIES IN CERTAIN MONOID RINGS

SEHMUS FINDIK

0000-0001-5717-4413

ABSTRACT

Let R(M) be the semigroup ring on the field R of real numbers. In this talk, we
consider finite monoids M of low degrees and compute Haussdorff series in R(M).
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ON §,-CONNECTED SPACES
PINAR SASMAZ AND MURAD OZKOC
0000-0002-3383-7128 and 0000-0003-0068-7415
ABSTRACT

The concept of connectedness is one of the most important topics in topology.
When we say connected space, the first definition that comes to mind is that the
space consists of a single piece according to the given topology, that is, the space is
a whole. To recall from the literature, a space that is not written as a union of two
or more non-empty discrete open sets is called connected, otherwise unconnected
space. For instance, the set of all real numbers with the usual topology is a con-
nected space but a discrete space containing more than one point is not. As known,
a connected space is characterized as follows: A space is connected if both open
and closed sets of a topological space are only the empty set and the set itself in
which the topology is defined. Also, the concept of connectedness is a topological
property, and the image of a connected topological space under a continuous func-
tion is also connected. Furthermore, many different forms of this concept has been
studied by many mathematicians. Connected spaces have important applications
in geometry, analysis, topology, and algebraic topology. Like connectedness, many
types of the notion of open set in topological spaces play an important role in the
general topology as well. In 1937, Stone defined the concept d-open sets [1], in 1968,
Velicko defined #-open sets [2], in 1982, Hdeib defined the concept w-open sets [3]
and addition in 1981, Clay and Joseph introduced the concept §-connectedness [4],
in 2019, Al-Ghour and El-Issa introduced the concept 6,,-connectedness [5].

In this study, the concept of J,-connectedness is introduced with the help of
the notion of ¢,,-closed set [6] which are stronger than the concept of closed sets in
general topology. Many important results related to the notion of §,-connectedness
have been obtained. Also, the relationships between d-connectedness, 6-connected-
ness and 6,-connectedness were examined. Finally, it has been shown that the
image of a connected set under a weakly d,,-continuous function [7] is d,,-connected.

Date: June 16, 2022.
2000 Mathematics Subject Classification. 54D05; 54A05.
Key words and phrases. §,-closure, d,-separated, d,,-connectedness.

32



SHORT TITLE 33

REFERENCES

[1] M.H. Stone, Applications of the theory of Boolean rings to general topology, Trans. Amer.
Math. Soc., 41, 375-381, (1937).

[2] N.V. Veli¢ko, H-closed topological spaces, Amer. Math. Soc. Transl. 78(2), (1968).
[3] H.Z. Hdeib, w-closed mappings, Rev. Colombiana Mat., 16, 65-78, (1982)

[4] J. Clay, J. Joseph, On a connectivity property induced by the 6-closure operator, Illinois
journal of mathematics, 25(2), 267-278, (1981).

[5] S. Al-Ghour, S. El-Issa, ,-connectedness and w-R; properties, Proyecciones (Antofagasta,
On line), 38(5), 921-942, (2019).

[6] H.H. Al-Jarrah, A. Al-Rawshdeh, E.M. Al-Saleh and K.Y. Al-Zoubi, Characterizations of
R, O(X) sets by using d.,-cluster points, Novi. Sad. J. Math., 2, 109-122, (2019).

[7] P. Sasmaz, M. C)zkog7 On the topology of d,-open sets and related topics, Konuralp Jor.
Math. (KJM) 10(1), 203-209, (2022).

MucGLA S1TKI KOGMAN UNIVERSITY, GRADUATE SCHOOL OF APPLIED AND NATURAL SCIENCES,
MATHEMATICS, 48000 MENTESE-MUGLA, TURKEY
Email address: pinarsasmaz@posta.mu.edu.tr

MuGLa SITKI KOGMAN UNIVERSITY, FACULTY OF SCIENCE, DEPARTMENT OF MATHEMATICS,
48000 MENTESE-MUGLA, TURKEY
Email address: murad.ozkoc@mu.edu.tr



IFSCOM2022

8TH IFS AND CONTEMPORARY MATHEMATICS CONFERENCE
JUNE, 16-19, 2022, TURKEY

ISBN: 978-605-68670-6-4

pp: 34-35
ON ¢,w-CONVOLUTION AND APPLICATIONS
FATMA HIRA
0000-0003-0724-0704
ABSTRACT

In the previous paper [11], the author presented the ¢,w-Laplace transform and
its properties and also defined the g, w-convolution of two functions and proved the
q,w-convolution theorem. In this paper, we deal with the same ¢,w-convolution
and investigate its other properties and give some examples as applications.

REFERENCES

[1] F.H. Jackson, On g-definite integrals, Q. J. Pure Appl. Math., 41, 193-203, (1910).

[2] W. Hahn, Ein Beitrag zur Theorie der Orthogonalpolynome, Monatsh. Math., 95, 19-24,
(1983).

[3] A. E. Hamza, A. M. Sarhan, E. M. Shehata, K. A. Aldowah, A general quantum difference
calculus, Adv. Differ. Equ., vol. 2015, (2015).

[4] S. R. Naik, H.J. Haubold, On the g-Laplace transform and related special functions, Axioms,
5:24, 1-16, (2016).

[5] S.K. Al-Omari, The g-Sumudu transform and its certain properties in a generalized g-calculus
theory, Adv. Differ. Equ., 2021, 10 (2021).

[6] E.M. Shehata, R.M. El Zafarani, Ap-convolution theorem associated with the general
quantum difference operator, J. Function Spaces, vol. 2022, (2022).

[7] W.H. Abdi, On certain g-difference equations and g-Laplace transform, Proc. Natl. Acad. Sc.
India A, 1-15, (1962).

[8] W.H. Abdi, On g-Laplace transforms, Proc. Natl. Acad. Sci. India, 29, 389-408, (1961).

Date: June 16, 2022.

2000 Mathematics Subject Classification. 44A35; 44A10; 26A33.

Key words and phrases. q,w-convolution, q,w-Laplace transform.

This paper was supported by Ondokuz Mayis University with the project numbered
PYO.FEN.1901.20.003.

34



ON ¢, w-CONVOLUTION AND APPLICATIONS 35

[9] N. Kobachi, On g¢-Laplace transformation, Research Reports of Kumamoto-NCT., 3, 69-76
(2011).

[10] W.S. Chung, T. Kim, H. In Kwon, On the g-analog of the Laplace transform, Russian
Journal of Mathematical Physics, 21:2, 156-168, (2014).

(11] F. Hira, On ¢, w-Laplace transform (under review).
(12] M.H. Annaby, A.E. Hamza, K.A. Aldwoah. Hahn difference operator and associated

Jackson-Norlund integrals, J. Optim. Theory Appl., 154, 133-153, (2012).

DEPARTMENT OF MATHEMATICS, FACULTY OF ARTS AND SCIENCE, ONDOKUZ MAYIS UNIVER-
SITY, SAMSUN, TURKEY
Email address: fatma.hira@omu.edu.tr



IFSCOM2022

8TH IFS AND CONTEMPORARY MATHEMATICS CONFERENCE
JUNE, 16-19, 2022, TURKEY

ISBN: 978-605-68670-6-4

pp: 36

A GEOMETRIC DECOMPOSITION OF CONTINUOUSLY
DIFFERENTIABLE VECTOR FIELDS

RAZVAN MICU TUDORAN

0000-0002-9599-2920

ABSTRACT

The purpose of this talk is to show that given a geometric structure on R" (e.g.
(pseudo-) Euclidean, Minkowski, symplectic) and a continuously differentiable vec-
tor field, we provide a unique global decomposition of the vector field as the sum of a
left /right gradient-like vector field (naturally associated to the geometric structure)
with potential function vanishing at the origin, and a vector field which is left /right
orthogonal to the Euler vector field, with respect to the geometric structure. As
application, we provide a criterion to decide topological conjugacy of complete con-
tinuously differentiable vector fields on R™, based on topological conjugacy of the
corresponding parts given by the associated geometric decompositions.
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¢-FRACTIONAL DELAYED LANGEVIN EQUATIONS

MUSTAFA AYDIN AND NAZIM MAHMUDOV

0000-0003-0132-9636 and 0000-0003-3943-1732

ABSTRACT

In the real-world problems which are generally various kinds of differential equa-
tions, there are two important subjects: modeling and solving the problems. Solving
a real-world problem is as important as modeling it and vice versa. Just as every
problem can not just be mathematically modeled, every modeled problem can not
be solved. This reality increases the importance of solving arbitrary problems.
When we have a look at many different solutions to any differential problems, each
of them has a key function which is a basic ingredient of the solution. It is called as
a fundamental or basic function. It is sometimes of a matrix form depending on the
problem. To sum up, the most significant task for solving an arbitrary differential
equation is to specify its basic function. Thus far, all of the explanations have been
also valid for both traditional differential equations and fractional differential equa-
tions which is a generalization of (nonnegative) integer orders, that is, orders can be
real or even complex numbers. For example, the basic function is the well-known ex-
ponential function e for the differential equation 2 (t) = az(t), a,z(t) € R. It can
be also expanded to the system z' () = Axz(t), z(t) € R*, A € R"*". In the litera-
ture, the basic function which is also the solution is e*. Mahmudov(1) introduces
the quite novel delayed perturbation of Mittag-Leffler type matrix function with
two parameters present the representation of a solution to fractional linear delay
differential equations by using this matrix function as a basic function. Mahmudov
and Aydin(2) investigate the global solution to the nonlinear conformable fractional
delay differential equations by firstly proposing conformable delay perturbation of
Mittag-Leffler type matrix function and then exploiting it as a fundamental func-
tion.

In the late 1800s, Paul Langevin who is a French physicist was able to describe
Brownian motion which is the progress of physical phenomena in fluctuant media
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by expressing Langevin equations. For more complex physical systems, the tradi-
tional Langevin equations can not specify properly the systems. Thus, Langevin
equations are in the need of a generalization to describe more physical phenom-
ena(3). There is no doubt that one of them is a fractional Langevin type equation.
To the best of our knowledge, even though there are a lot of studies on the nonlin-
ear Langevin differential equations having two different fractional-order derivatives
which are introduced and investigated, quite a few works on delayed Langevin
fractional differential equations exist. In the work(4), an exact analytical solution
formula to fractional delayed Langevin equations involving two distinct traditional
fractional differentiation in the sense of Riemann-Liouville by proposing delayed
Mittag-Leffler type function as a basic function. In the study(5), an explicit closed-
formed solution to fractional delayed Langevin equations involving two distinct
traditional Caputo fractional derivatives via the same delayed Mittag-Leffler type
function given in the work(4)

Inspired by the above-cited papers, we consider the nonlinear Caputo delayed
Langevin equations involving two general fractional orders with respect to another
function ¢

(gmg;x) (t) — 12 (gmgx) () —ma (t —h) = f (t,2(t)), te(0,T],h>0,
x(t)=pt), —h<t<0,

where §, D¢ and OC+©§ are Caputo fractional derivatives with respect to another
function g, n—2< f<n—-1l,n—-1<a<n,n>2witha—8>1,p:[-h0 =R
is an arbitrary (n — 1)-times continuously differentiable, and f : [0,7] x R — R is
a nonlinear noise. 71,172 € R, T =1[h, [ € N.

In the available paper, the representation of a closed-formed solution to both
linear and inhomogeneous and delayed Langevin equations by proposing the new
¢-delayed function with the Mittag-Leffler function structure. From this represen-
tation, we infer the global solution of the nonlinear version of the fractional delayed
Langevin system. We investigate the existence and uniqueness of solutions to the
nonlinear version of the fractional delayed Langevin system in addition to making
the stability analysis of this system.
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A CLASS OF IDEALS IN NONCOMMUTATIVE RINGS

ALAA ABOUHALAKA

0000-0002-5818-8064

ABSTRACT

In this talk, we introduce the concept of almost prime (right) ideals in noncom-
mutative rings and provide some equivalent definitions and new results.
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WEIGHTED SIMPSON’S INEQUALITIES FOR QUATUM
INTEGRALS

ZEYNEP §ANLI

0000-0002-1564-2634

ABSTRACT

Quantum calculus is the modern type for the examination of calculus without limits.
It has recently gained attention due to the high demand for mathematics modeling
quantum computing. g-calculus is seen as a link between mathematics and physics.
It contains many applications different mathematical fields such as number theory,
combinatorics, orthogonal polynomials, basic hypergeometric functions and other
sciences quantum theory, mechanics and theory relativity. Quantum calculus has
been shown to be a subfield of the more general mathematical field of time scales cal-
culation. In recent years, this subject has been widely studied by many researchers
and new results can be found in articles [1, 4, 5, 9, 10].

The following inequality well-known in the literature as Simpson’s inequality
states that, if f(4) exists and is bounded on (a,b), then

o /bf(x)dx— T [ o (S50 < g - 0"

Hf(‘l)H = sup ‘f(4)(t)’ < 400.
o0 te(a,b)

The main aim of this paper is to obtain the new weighted Simpson-type integral

identity defined by the quantum integral operators. Using this equality, definite

quantum integral inequalities of Simpson-like type are attained.
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A NEW TYPE LORENTZIAN ALMOST PARA CONTACT
MANIFOLD

OGUZHAN BAHADIR

0000-0001-5054-8865

ABSTRACT

The present study initially introduced a new type Lorentzian almost para contact
manifold using the generalized symmetric metric connections of type («, ). Later,
some results is given about new type Lorentzian almost para contact manifold.
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TENT FAMILY
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ABSTRACT

Tent map is one of the most important examples of dynamical systems. In this
paper, we first define a deformed Tent map on [0,1] by using the construction
of the Tent map. Then, we express this map in binary system. Thus, we easily
compute the periodic points of this map and investigate whether it is chaotic in
the sense of Devaney not. Moreover, we define deformed Tent family and give
bifurcation diagram of this family.

REFERENCES

[1] J. Banks, V. Dragan, Smale’s Horseshoe Map Via Ternary Numbers, SIAM, 36(2), 265-271,
(1994).

[2] M. Barnsley, Fractals Everywhere, Academic Press, San Diego, CA, USA, (1988).

[3] A. Crannell, The Role of Transitivity in Devaney’s Definition of Chaos, The American
Mathematical Monthly 102(9), 788-793, (1995).

[4] R.L. Devaney, An Introduction to Chaotic Dynamical Systems, Addison-Wesley Publishing
Company, California, USA, (1989).

[5] D. Gulick, Encounters with Chaos and Fractals, Academic Press, Boston, (2012).

DEPARTMENT OF MATHEMATICS, FACULTY OF SCIENCE, ESKISEHIR, TURKEY
Email address: damlaozturk61d@gmail.com

DEPARTMENT OF MATHEMATICS, FACULTY OF SCIENCE, ESKISEHIR, TURKEY
Email address: mustafasaltan@eskisehir.edu.tr

Date: June 16, 2022.
2000 Mathematics Subject Classification. 37C25; 37B10.
Key words and phrases. Periodic points, Dynamical systems, Chaos, Tent map.

46



IFSCOM2022

8TH IFS AND CONTEMPORARY MATHEMATICS CONFERENCE
JUNE, 16-19, 2022, TURKEY

ISBN: 978-605-68670-6-4

pp: 47

(¢,)-CONTRACTION ON A-SYMMETRIC QUASI-METRIC
SPACE

ALI OZTURK
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ABSTRACT

In this paper, in the setting of A-symmetric quasi-metric spaces, we introduce
the notion of (¢, p)-contraction and we prove a fixed point theorem for (i, ¢)-
contractive mappings.
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t—LOWER LEVEL SET AND ¢{—UPPER LEVET SET OF AN
INTUITIONISTIC FUZZY SET

UMIT DENIiZ
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ABSTRACT

In this paper we give the definitions of t-lower level set (L:(A)) and t-upper level
set (Ur(A)) of an Intuitionistic fuzzy set.[1] A t-lower level set is defined by giving a
lower boundry on pa(x) + va(x). A t-upper level set is defined by giving an upper
boundry on pa(z) + va(z). If A is an Intuitionistic fuzzy set of X then L;(A) and
U (A) are subsets of X.

In this paper we give some theorems by using t-lower level sets and t-upper level
sets and prove them.
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ON THE EVOLUTION OF A PLANE CURVE USING
HYPERBOLICAL KINEMATICS

GUL TUG
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ABSTRACT

The biological growth of some crustacean bodies is quite complicated issue. One
needs to use the local geometry on a generating curve to describe the kinematics of
the biological growth. Since there are several complex bodies in nature, it must be
chosen a convenient geometry to understand the background mathematics of the
growth process. In this paper, we investigate that kind of a biological growth of
the surfaces called ”accretive growth” by using the hyperbolical kinematics. In the
Lorentzian g-plane R}lf’aw rotations occur on a hyperbola. Therefore, we obtain
surfaces constructed by the evolution of a generating curve trough a hyperbolical
growth described by the attached frame, locally. Furthermore, we give some exam-
ples and visualizations to support the theoretical results with the help of a symbolic
programming language.
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ABSTRACT

In this paper, the important approach features of a Kantorovich-type modified
operator on a mobile range will be examined. Approximation results will be given
practically with numerical calculations and graphics.
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LEONARDO OCTONIONS
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ABSTRACT

In this paper, we introduce a new class of octonions. We define the Leonardo
octonions. Then, we obtain some algebraic properties of the Leonardo octonions
such as the generating function, Binet formula, some summation formulas, Cata-
lan’s identity, Cassini’s identity and d’Ocagne’s identity.
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ON A NEW FAMILY OF THE GENERALIZED GAUSS
K-PELL-LUCAS NUMBERS AND THEIR POLYNOMIALS
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ABSTRACT

In this paper, we generalize the known Gauss Pell-Lucas numbers, and call such
numbers as the generalized Gauss k-Pell-Lucas numbers. We obtain relations be-
tween the family of the generalized Gauss k-Pell-Lucas numbers and the known
Gauss Pell-Lucas numbers. We generalize the known Gauss Pell-Lucas polynomi-
als, and call such polynomials as the generalized Gauss k-Pell-Lucas polynomials.
We obtain relations between the family of the generalized Gauss k-Pell-Lucas poly-
nomials and the known Gauss Pell-Lucas polynomials. In addition, we present the
new generalizations of these numbers and polynomials in matrix form. Then, we
get Cassini’s identities for these numbers and polynomials.
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ABSTRACT

In this paper, we introduce the notion of single-valued neutrosophic proximity
spaces which is a generalization of fuzzy proximity spaces [2] and intuitionistic
fuzzy proximity spaces [5] and investigate some of their properties. Then, we show
that a single-valued neutrosophic proximity on a set X induced a single-valued
neutrosophic topology on X. Moreover, we prove the existence of initial single-
valued neutrosophic proximity structure and define the product of single-valued
neutrosophic proximity spaces.
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HAUSDORFFNESS IN £-PREORDERED SPACES
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ABSTRACT

In this paper, we study the category of quantale-valued preordered spaces. We
characterize explicitly each of Ty, Ty, T, pre-T», To and NT, quantale-valued
preordered spaces. Furthermore, we examine how these characterization are related
to each other and show that the full subcategory T;(pre-T2(L-Prord)) (i = 0,1,2)
of pre-T2(L-Prord), and the full subcategory T; (L-Prord) (i = 1,2) of L-Prord
are isomorphic.
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AN INVESTIGATION ON THE LASOTA-WAZEWSKA MODEL
WITH A PIECEWISE CONSTANT ARGUMENT

GIZEM S. OZTEPE

0000-0002-8170-7029

ABSTRACT

This paper is devoted to investigate the asymptotic stability of the equilibrium
point of the Lasota-Wazewska model with a piecewise constant argument and it
is proved that this point is an attractor. It is also shown that every oscillatory
solution of the corresponding difference equation has semi-cycles of length at least
two.
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DETECTION OF THE BIFURCATION OF CHEN’S CHAOTIC
ATTRACTOR

GIZEM S. OZTEPE

0000-0002-8170-7029

ABSTRACT

The investigation of bifurcations of a Chen’s system is the main aim of this pa-
per. Especially we focus on Hopf bifurcation and after obtaining the Hopf bifur-
cation point in terms of system parameters, the normal form of this bifurcation
is obtained by using an effective method called the multiple scales method. The
obtained results are also confirmed numerically.
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ON DISCONTINUITY PROBLEM VIA SIMULATION
FUNCTIONS

NIHAL TAS AND NIHAL OZGUR
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ABSTRACT

Metric fixed-point theory has been extensively studied with various perspectives.
One of them is to generalize the used metric space such as S-metric and b-metric
spaces. Another approach is to solve the raised open problems such as the Rhoades’
discontinuity problem. We combine these two approaches and consider the set of
simulation functions to present new solutions to the Rhoades’ discontinuity problem
on the existence of a self-mapping which has a fixed point but is not continuous at
the fixed point on an S-metric and a b-metric space.
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FIXED-FIGURE PROBLEM ON S,-METRIC SPACES
NIHAL TAS AND HULYA AYTIMUR
0000-0002-4535-4019 and 0000-0003-4420-9861
ABSTRACT

Recently, fixed-figure problem has been studied as a geometric generalization of
fixed-point theory on metric and generalized metric spaces. In this talk, we inves-
tigate new solutions to this problem modifying some known contractive condition
on Sp-metric spaces. Also, we support our results with necessary examples.
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ALTERNATIVE PLANES AND THE CURVES ON THEM

AYKUT HAS AND BEYHAN YILMAZ

0000-0003-0658-9365 and 0000-0002-5091-3487

ABSTRACT

In this study, the planes formed by Frenet elements are defined with a U vec-
tor chosen different from T, N and B, which are the elements of the Frenet frame,
and the curves on these planes are also characterized. As it is known, the planes
formed by Frenet elements between themselves have been defined and investigated
many times. In this present article, the planes formed by an arbitrary chosen vector
U with T, N and B are defined and the curves lying in this plane are characterized.
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ON SOMBOR AND SOMBOR-TYPE INDICES
SEDA OGUZ UNAL
0000-0003-1338-1466
ABSTRACT

The so-called Sombor index was invented in 2021 ([4]), and soon became very
popular, with around a hundred published papers. One of the reasons why the
Sombor index has become so popular is that this index is related to geometry, un-
like other vertex-degree based indices. The Nirmala and Banhatti-Sombor indices
are variants of (and motivated by) the original Sombor index (see [5, 6]).

In [3] the authors invented a new graph related to monogenic semigroups inspired
by zero divisor graphs. There are many studies concerning monogenic semigroup
graphs were published by Akgiines et al.(see for example [1, 2]).

We connected the theory of Sombor index and two Sombor-type indices with
semigroup theory. In this talk we will give exact formulas of Sombor, Nirmala
and Banhatti-Sombor indices over the monogenic semigroup graph. Pertinent al-
gorithms are designed and examples are given to support to the main theorems

([7, 8, 9]).
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A COMMON FIXED POINT THEOREM OF COMPATIBLE
MAPPINGS CONCERNING F*-CONTRACTION IN MODULAR
METRIC SPACES

KUBRA OZKAN

0000-0002-8014-1713

ABSTRACT

In 2008, Chistyakov introduced the notion of modular metric spaces, which has
a physical interpretation [1] and he gave the fundamental properties of modular
metric spaces [2]. In this study, the existence and uniqueness of common fixed
points of compatible mappings satisfying F*-contraction are proved in the modular
metric spaces. Moreover, some corollaries related to the main theorem are given.
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EXISTENCE OF STABLE NONLINEAR SPLINES

MICHAEL J. JOHNSON

0000-0003-0478-866X

ABSTRACT

Given interpolation points P;, P, ..., P, in the plane, an interpolating curve
is a smooth curve that passes sequentially through the given points. Historically,
interpolating curves were drawn with the aid of a (draftsman’s) spline, which is
naively modeled as an interpolating curve whose bending energy, % fo k(s)%ds, is
minimal. (In the above line integral over the interpolating curve C, s denotes ar-
clength and k denotes curvature.) Surprisingly, as pointed out by Birkhoff and de
Boor (General Motors, 1964), if the interpolation points do not lie sequentially along
a line, then no interpolating curve with minimal bending energy exists, because one
can always describe a (very long and rounded) interpolating curve with arbitrarily
small bending energy. Instead, they propose seeking an interpolating curve whose
bending energy is minimal among all nearby interpolating curves. Such interpolat-
ing curves are called stable nonlinear splines. Stable nonlinear splines do not
always exist, but it is known (Lee & Forsythe, Brunett) that when they exist, they
are curature continuous. However, the prickly issue of existence has never been ade-
quately resolved, despite noteworthy efforts of Fisher, Jerome, Golomb and Linnér.
Prior to our contributions, the only general existence proof for stable nonlinear
splines was found in Golomb’s unpublished technical report (1978), which proves
existence when the interpolation points are sufficiently close to being collinear. In
this talk, I will describe joint work with Albert Borbély and Hakim Johnson, that
culminates in a broad existence proof for stable nonlinear splines.

REFERENCES
[1] A. Borbely, M.J. Johnson, Elastic splines I: existence, Constr. Approx., 40, 189-218, (2014).

[2] M.J. Johnson, H.S. Johnson. A constructive framework for minimal energy planar curves,
Appl. Math. Comp., 276, 172-181, (2016).

Date: June 16, 2022.

2000 Mathematics Subject Classification. 41A15; 65D17; 41A05.

Key words and phrases. Spline; Nonlinear spline, Elastica, Bending energy, Curve fitting,
Interpolation.

66



EXISTENCE OF STABLE NONLINEAR SPLINES 67

[3] A. Borbely, M.J. Johnson, Elastic splines II: unicity of optimal s-curves and curvature
continuity, Constr. Approx., 49, 525-554, (2019).

[4] A. Borbely, M.J. Johnson, Elastic splines III: existence of stable nonlinear splines, J. Approx.
Theory, 251(C), (2020).

DEPARTMENT OF MATHEMATICS, FACULTY OF SCIENCE, KuwAIT CITY, KUWAIT
Email address: yohnson1963@hotmail.com



IFSCOM2022

8TH IFS AND CONTEMPORARY MATHEMATICS CONFERENCE
JUNE, 16-19, 2022, TURKEY

ISBN: 978-605-68670-6-4

pp: 68-69

QUASI-ELASTIC CUBIC SPLINE INTERPOLATION OF
PLANAR DATA

MARIAM DEKHIL

0000-0002-1663-0272

ABSTRACT

The problem of finding a fair curve that pass sequentially through (i.e., inter-
polates) a given list Py, Ps, ..., P, of points in the plane is a fundamental problem
in Computer Aided Geometric Design (CAGD). First described at General Mo-
tors (1964), the stable nonlinear spline is an interpolating curve whose bending
energy is minimal when compared to nearby interpolating curves. It is intended
to model the draftsman’s spline; however, a satisfactory existence proof eluded re-
searchers until 2020 when A. Borbély and M. Johnson published the first broad
existence proof [1]. Their approach reduced an infinite dimensional nonlinear opti-
mization problem into a uniquely solvable infinite dimensional geometric Hermite
interpolation problem-the inner problem, coupled with an n-dimensional nonlin-
ear optimization problem-the outer problem. The inner problem is illustrated in
the figure below, and it was found by M. Johnson and H. Johnson that the solution

of the original inner problem (involving implicitly defined segments of rectangular
elastica) could be surgically replaced with an explicit parametric cubic, namely
c(t; Pu,Q,v) := P+ L[t(1 — t)?u+ t3(t — 1o + t3(3 — 2t)w], 0 <t < 1.

Thus was born an interpolation method, called quasi-elastic cubic splines, that
has many theoretical similarities with stable nonlinear splines. In my talk, I plan
to explain what has so far been proved about quasi-elastic cubic splines and then
discuss new results that have been obtained when the interpolation points are eq-
uispaced and are consistent with a convex interpolating curve.
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POSITION CONTROL OF THE QUADCOPTER WITH PID
CONTROLLER

OZAN POLAT AND AZIZ SEZGIN

0000-0001-9004-3896 and 0000-0001-6861-5309

ABSTRACT

In this study, efficient control system was designed for position control of the quad-
copter in six degrees of freedom. The main goal was to get the quadcopter to desired
position in the xyz plane. After selecting the physical model, the mathematical
model of the system was derived. All external disturbances like drag force or wind
gust were ignored in this model. From the mathematical model it is known that
there are four inputs to the quadcopter system which are angular velocities of the
motors, therefore this system is underactuated. Proportional-Integral-Derivative
(PID) control strategy was used to stabilize the quadcopter. Necessary pitch and
roll angles were found and control inputs were calculated with PID controller. Fi-
nally, angular velocities and current values which were needed to supply to each
motor were determined. According to the results, it was observed that the control
algorithm became successful, quadcopter was able to reach the desired location in
xyz plane with a small overshoot.
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A NOTE ON OVER-PARAMETRIZED LINEAR MODELS
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ABSTRACT

In this paper, we consider a general linear model and its over—parametrized lin-
ear models. We investigate the relation between these two models by considering
the best linear unbiased predictors (BLUPs) of joint unknown vectors. We give
the concepts and definitions on predictability and BLUPs of the general vector of
unknown vectors under considered models. We next derive some results on the
comparison of covariance matrices of BLUPs under given these models by using
formulas in matrix algebra such as rank and inertia of block matrices and elemen-
tary matrix operations. For the subjects related to the results obtained in this
paper, please see the following references [1]-[4].
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ON BASIC WEITZENBOCK DERIVATIONS OF FREE
METABELIAN LIE ALGEBRAS OF LOW RANK

ANDRE DUSHIMIRIMANA

0000-0002-7486-2557

ABSTRACT

Let L,, be the free metabelian Lie algebra of rank n. In this talk, we study the
generators of the algebra L of constants of L,, basic Weitzenbock derivations d,,
for n <5.
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SOME NEW FIXED-CIRCLE THEOREMS ON METRIC SPACES

ELIF KAPLAN

0000-0002-7620-3387

ABSTRACT

This work presents some new existence theorems for fixed-circles of self-mappings
on metric spaces. To do this, we obtain new conditions using the Caristi type
contractive condition. Also, we confirm our results by illustrative examples.
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TRAJECTORY TRACKING VIA BACKSTEPPING
CONTROLLER WITH PID OR SMC FOR MOBILE ROBOTS
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ABSTRACT

Mobile robot concept is one of the most commonly used nonholonomic system
for industrial and academic autonomous applications. There are many types of
mobile robot design concepts and control strategies which have been continuously
developed by researchers.In this study, two wheeled differential drive mobile robot
(DDMR) is used for trajectory tracking study under different conditions.Reference
trajectory, dynamic and kinematic motion models of DDMR are defined as math-
ematical expressions in computer software.For tracking the reference trajectory,
error between current pose and reference pose was decreased by Sliding Mode Con-
troller (SMC) and Proportional-Integral-Derivative controller (PID) with Kine-
matic Based Backstepping Controller (KBBC) respectively. A reference path which
consists of sinusoidal and linear parts tracked by both controller combinations in
first simulation to examine controller tracking performances. In order to exam-
ine and compare; responsiveness, stability and robustness of the controllers, an
additional mass vertically added to the mobile robot body which affects motion
dynamics of DDMR during trajectory tracking application. All results and discus-
sions comparatively stated at the end of the study with related error figures and
evaluations.
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ON THE STABILITY RESULT FOR INTEGRAL-TYPE
MAPPING USING A THREE-STEP ITERATIVE ALGORITHM
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ABSTRACT

The fixed point theory is an important research area in various disciplines. More-
over, this theory has wide theoretical and application areas in mathematics. In
this work, the convergence of an iteration method under integral type conditions
for a given mapping class has been shown. In addition, by using the definition of
stability given by Harder and Hicks, it has been shown that this iteration method
is stable under integral type conditions.
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ABSTRACT

Perfect graph has gained a lot of importance since its first use by Berge in the
early 1960s. This article embarked a comprehensive study on perfect fuzzy graphs
to obtain the fuzzy analog of the famous weak and strong perfect graph theorems
following due classification of fuzzy graphs in terms of perfectness. It has been
shown that unlike crisp case, for fuzzy graphs there exists one and only one per-
fect fuzzy graph theorem satisfying both the conditions of strong and weak perfect
graph theorems. A detailed study on perfectness of different types of fuzzy graphs
has been carried out comparing the results with that obtained on crisp graphs. It
has been shown through illustrative examples how the perfectness of a fuzzy graph
and that of its underlying crisp graph is independent of each other. Finally, the
use of perfect fuzzy graph on application grounds have been evaluated by using it
in analyzing how a huge percentage of population in a city is unknowingly living
under big threat due exposure to electromagnetic radiation emitted from cell-phone
towers.
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ABSTRACT

In this paper, we study main eigenvalues of connected chain graphs along with
their corresponding eigenvectors. We provide tight upper and lower bounds on
the number of main eigenvalues a chain graph can have, and characterize different
types of chain graphs that satisfy these bounds. This characterization allows us to
construct chain graph with k£ main eigenvalues for any natural number k. We also
make a connection between spectral properties of a special type of antibidiagonal
matrices and spectral properties of chain graphs.
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1-WELL-COVERED GRAPHS CONTAINING A LARGE CLIQUE

ZAKIR DENIZ

0000-0002-0701-0397

ABSTRACT

A graph is well-covered if its all maximal independent sets have the same size. If a
graph is well-covered and it remains well-covered upon removal of any vertex, then
it is called 1-well-covered graph, and those graphs without isolated vertices are
also known as Wy graphs. We show that if the removal of two disjoint maximum
independent sets from a graph G € Wy leaves a clique of size at least 3, then G
has a clique of size n/3. Using this result, we develop a complete characterization
of these graphs, which is based on eleven graph families.
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INVESTIGATING THE RELATION BETWEEN CRITERIA AND
ALTERNATIVES USING THE INTUITIONISTIC FUZZY
PROMETHEE METHOD
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ABSTRACT

Multi-criteria decision making methods have facilitated the work of decision mak-
ers in many application areas. When many multi-criteria decision making methods
which are PROMETHEE, TOPSIS, ELECTRE, etc. have been expressed with in-
tuitionistic fuzzy sets, offering a new perspective to decision makers. The aim of
this study is to create a decision mechanism that observes the change in the order
of alternatives as the criteria change. In this study; were utilized the intuitionistic
fuzzy-based multi criteria decision making methods to observe the relation between
the criteria and alternatives.
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AN INNOVATIVE APPLICATION ON SUPERMARKET
SELECTION THROUGH USING INTUITIONISTIC FUZZY
TOPSIS METHOD
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ABSTRACT

Multi-criteria decision making methods have recently attracted the attention of
researchers and have had a large share in multidisciplinary fields. In this study,
using the intuitionistic fuzzy TOPSIS method, supermarket chains were evaluated
in the consumer context. Consumers’ opinions were expressed using linguistic data.
The reason why the intuitionistic fuzzy TOPSIS method is preferred; it is the abil-
ity of consumers to express their opinions easily, to take into account the undecided
situations.
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MULTI-CRITERIA DECISION MAKING METHODS
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ABSTRACT

One of the most used methods of multi-criteria decision making is the PROMETHEE
method. While reconstructing with intuitionistic fuzzy sets, this method provides
convenience to decision makers because it also makes sense of the degree of hesita-
tion. In this study, a guiding application of the intuitionistic fuzzy PROMETHEE
method, which is used in many application areas and gives the most stable result,
in the field of selection of transportation services has been made.
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SOME CURVATURE CONDITIONS OF KENMOTSU
MANIFOLDS ADMITTING GENERALIZED TANAKA-WEBSTER
CONNECTION
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ABSTRACT

The aim of this study is to examine some curvature conditions of Kenmotsu mani-
folds with generalized Tanaka-Webster connection. Using the Q tensor whose trace
is the well-known Z-tensor, we prove the conditions & — Q* flat, ¢ — Q* flat Ken-
motsu manifolds admitting Tanaka-Webster connection and obtain some important
results.
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ON THE HADAMARD’S TYPE INEQUALITIES FOR
EXPONENTIAL TYPE CO-ORDINATED CONVEX FUNCTIONS
VIA FRACTIONAL INTEGRALS

FIRAS CUMAOGLU, ABDULLAH AKKURT, AND HUSEYIN YILDIRIM
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ABSTRACT

In this article, we introduce a new definition, which is called exponential type co-
ordinated convexity. Using this definition, we have obtained some new fractional
integral inequalities of the Hermite-Hadamard type. Our results generalize some of
the existing studies in the literature.

Let us now consider a bidemensional interval A =: [a, b] X [¢,d] in R? with a < b
and ¢ < d. A function f : A — R will be called exponential type co-ordinated
convex on A, for all t,s € [0,1] and (z,y), (u,w) € A, if the following inequality
holds;

Fltz+(1-Dysut(l-s)w) < (& 1) —1)f (@,u)

+He' T =) =1 f (y,u)
+(e' = 1) (e = 1) f (z,w)
+Ee' TP =D = 1) f (y,w)
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ON HERMITE-HADAMARD TYPE INEQUALITIES FOR
CO-ORDINATED CONVEX FUNCTIONS VIA PROPORTIONAL
FRACTIONAL INTEGRALS
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ABSTRACT

In this paper, we define proportional fractional integrals for continuous functions
of two variables. Then, we prove the Hermite-Hadamard type inequalities for co-
ordinated convex functions by using proportional fractional integrals. Many results
obtained in this paper provide significant extensions of other related results given
in the literature. Finally, we give some examples of our results.
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NUMERICAL RANGES OF OPERATORS ON SOME SPACES

BUSRANUR SERAN AND ELIF DEMIR
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ABSTRACT

Let T € B(H) be a bounded operator on a real or complex Hilbert space. Then we
define its numerical range as

W(T):={<Tz,x >z € H,|z|| =1}

In this study, we will discuss the numerical range of operators on Hilbert space.
We will characterize the numerical range and numerical radius of linear operators
such as self-adjoint operators, normal operators, unitary operators and commuting
operators.
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ASYMPTOTIC REPRESENTATION OF SOLUTIONS OF
THIRD-ORDER NONLINEAR IMPULSIVE DIFFERENTIAL
EQUATIONS

SIBEL DOGRU AKGOL

0000-0008-3513-1046

ABSTRACT

In this work, we consider the third-order nonlinear impulsive differential equation
of the form

a(t)x” +b(t)x" + c(t)x’ +dt)x = f(t,z), t#t;, i€N,
(1) Az + a; 2" = fi(x), t =t
Az + bz’ = gi(z), t=t,.
We find sufficient conditions for existence of solutions of equation (1) satisfying

an asymptotic representation. The main innovative aspect here is the use of prin-
cipal and non-principal solutions of a related second-order homogeneous equation.
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RADON TRANSFORM OF FUZZY BASIS FUNCTIONS

ZEKERIYA USTAOGLU

0000-0001-7941-2507

ABSTRACT

Algebraic iterative methods on the inversion of Radon transform [1] are applied
to the discrete versions of the reconstruction problems. In the discretization pro-
cess, instead of the standard pixel basis functions, we consider the basis functions
defined via fuzzy basic functions [2], such as the triangular or the sinusoidal basic
functions, and we provide the evaluation of the Radon transform of thus defined
basis functions. We also give a numerical approximation procedure and some im-
plementations on the solution of reconstruction problem. The results are compared
with the ones obtained by some other existing inversion methods [3].
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ON THE SOLUTION OF AN INTEGRAL GEOMETRY
PROBLEM OVER FAMILY OF PARABOLOIDS

ZEKERIYA USTAOGLU

0000-0001-7941-2507

ABSTRACT

The problems of integral geometry consist in determining a function by its given
integrals of this function over a family of manifolds [1]. In this paper, we consider
the problem of determining a function from the integrals of it over some families
of circular paraboloids of which focal lengths and directions of symmetry axes are
fixed, without any restriction on their vertices [2]. We obtain some inversion for-
mulas with a method based on the Fourier transform and the solution of a first
kind Volterra integral equation [3]. We also present an example on the numerical
reconstruction of unknown function by using the obtained inversion formulas.
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ON A SOLVABLE THREE-DIMENSIONAL SYSTEMS OF
DIFFERENCE EQUATIONS WITH CONSTANT COEFFICIENTS
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ABSTRACT

In this paper, we consider the following three-dimensional system of difference equa-

tions
o Tn—kYn—1 Yn = Yn—kZn—1 = Zn—kTn—1
n — b n — b n
b2y _k + aYn—k—1 dyn—r, + czp—r—1 fan—k +exn_r_

,TLENQ,

where the parameters a, b, ¢, d, e, f and the initial values z_;, y_;, z—;, 4 € {1,2,..., k+
[}, are real numbers, and solve the system of difference equations in closed form.
Also, we determine the asymptotic behavior of solutions and the forbidden set of
the initial values by using the obtained formulas.
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ON THE STRUCTURE OF T-NORMS AND T-CONORMS ON
BOUNDED LATTICES
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ABSTRACT

In this article, we first present some approaches for creating triangular norms in a
bounded lattice L from triangular subnorms allowed to act in the subinterval of the
lattice. Next, we develop a method for enhancing the triangular superconorm in
the subinterval of IL to triangular conorms on the bounded lattice .. Furthermore,
illustrative examples were supplied to help understand the newly added triangular

norms and triangular conorms.
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DISCRETIZATION AND STABILITY ANALYSIS OF A
CONFORMABLE FRACTIONAL ORDER COVID-19 MODEL

GUVEN KAYA

0000-0003-0411-5633

ABSTRACT. This work aims to examine the complex behaviors of a conformable
fractional order predator-prey model. For this purpose, two-dimensional dis-
crete system of the model is created by using of a discretization process based
on the use of piecewise constant arguments. Then, we use the Schur-Cohn
criterion to obtain the necessary and sufficient conditions for the stability of
the equilibrium points. Finally, numerical simulations are used to show that
the analytical results are correct.
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CHAOTIC OUTPUTS AND CHAOS CONTROL OF A
DISCRETIZED MATHEMATICAL MODEL

GUVEN KAYA
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ABSTRACT

This study deals with the analysis of a model consisting of systems of differen-
tial equations with piecewise constant arguments. A discrete version of the system
is obtained by using piecewise constant arguments. Using the Schur-Cohn crite-
rion and a Lyapunov function, we obtain necessary and sufficient conditions for the
positive equilibrium point to be locally asymptotic. Then, center manifold theorem
and the bifurcation theory are used to examine the bifurcations that occur in the
discrete dynamical system. Moreover, bifurcation occurring in the discrete system
is controlled using the OGY method and exponential type chaos control strategy.
Finally, all of these analytical results are confirmed with the help of numerical
simulations.
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DD-SPACE
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ABSTRACT

In this paper we introduce inversion with respect to a sphere in Disdyakis Dodeca-
hedron space and we study on general properties and basic concepts of this transfor-
mation. Additionally investigate some properties such as cross ratio and harmonic
conjugates and inverses of lines, planes and Disdyakis Dodecahedron spheres in
R, , under an inversion with respect to a Disdyakis Dodecahedron sphere.
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ABSTRACT

In this paper, we focus on the investigating of the optical solitons to perturbed
Gerdjikov—Ivanov (GI) equation in optical fibers. The complex form of perturbed
GI equation is reduced to a nonlinear ordinary differential equation (ODE) bu Us-
ing traveling wave transformation. Different types of solutions such as bright, kink
and singular optical soliton structures are obtained after solving the ODE analyti-
cally by applying the improved projective Riccati equations method. Furthermore,
W-shaped, kink-dark and singular-kink waves are obtained under specific values
for the physical parameters in the model. The existence conditions of all optical
solitons are presented. In addition, the behaviors of some optical solitons are rep-
resented graphically in this paper by selecting suitable amounts for the physical
parameters. Besides, the modulation instability of the perturbed GI equation is
reported.
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ABSTRACT

We propose an new epidemic model which describes the dynamics of spreading
diseases by two modes of transmission : direct and indirect. The model is given by
a system of ordinary differential equations with two delays, the first describes the
latendy period and the second describes the time needed for a susceptible individual
to become infective by indirect contact. Our aim is to analyse mathematically this
model, we compute the basic reproduction number and study the asymptotic be-
haviours, global stability, bifurcation and determine the most sensitive parameters.
Numerical simulations are carried out to illustrate the theoretical part.

REFERENCES

[1] B. Alnseba, B. Chahrazed, M. Pierre, A model for ovine brucellosis incorporating direct and
indirect transmission, J. Biol. Dyn., 4, 2-11, (2010).

[2] C.T. Codego, Endemic and epidemic dynamics of cholera: the role of the aquatic reservoir,
BMC Infect. Dis., 1(1), (2001).

[3] M.J. Corbel, Brucellosis in Humans and Animals, World Health Organization, (2006).

[4] S.F. Dowell, Seasonal variation in host susceptibility and cycles of certain infectious diseases,
Emerg. Infect. Dis. 7 (2001) 369-374.

[5] M.C. Eisenberga, Z.S. Shuai, J.H. Tien, P. van den Driessche, A cholera model in a patchy
environment with water and human movement, Math. Biosci., 246, 105-112, (2013).

[6] H. Guo, M.Y. Li, Z. Shuai, Global stability of the endemic equilibrium of multigroup SIR
epidemic models, Can. Appl. Math. Q., 14, 259-284, (2006).

Date: June 16, 2022.

2000 Mathematics Subject Classification. 34D05; 39B05; 92B05; 34C23; 92-10.

Key words and phrases. Epidemic model, Latence period, DDE, Transcritical bifurcation, Ba-
sic reproduction number Ryp.

110



COMPLEXITY IN AN EPIDEMIC MODEL 111

DEPARTMENT OF MATHEMATICS FACULTY OF SCIENCES, IBN TOFAIL UNIVERSITY, CAMPUS UNI-
VERSITAIRE, KENITRA, MOROCCO.
Email address: fatiha.najm@uit.ac.ma

DEPARTMENT OF MATHEMATICS FACULTY OF SCIENCES, IBN TOFAIL UNIVERSITY, CAMPUS UNI-
VERSITAIRE, KENITRA, MOROCCO.
Email address: radouane.yafia@uit.ac.ma

NorMANDIE UN1v, FrRANCE; ULH, LMAH, F-76600 L Havre; FR-CNRS-3335, ISCN, 25
RUE PH. LEBON, 76600 LE HAVRE, FRANCE.
Email address: aziz.alaoui@univ-lehavre.fr

DEPARTMENT OF MATHEMATICS AND COMPUTER SCIENCE NATIONAL SCHOOL OF APPLIED SCI-
ENCES SULTAN MOULAY SLIMANE UNIVERSITY BENI AMIR, B.P. 8106 25000 KHOURIBGA, Mo-
ROCCO

Email address: a.aghriche@usms.ma



IFSCOM2022

8TH IFS AND CONTEMPORARY MATHEMATICS CONFERENCE
JUNE, 16-19, 2022, TURKEY

ISBN: 978-605-68670-6-4

pp: 112-113

THE LAPLACE TRANSFORM FOR QUANTUM CALCULUS ON
FINITE INTERVALS

MEHMET CAGRI YILMAZER, SERTAC GOKTAS, EMRAH YILMAZ, AND MIKAIL ET

0000-0001-9784-838X, 0000-0001-7842-6309, 0000-0002-7822-9193 and 0000-0001-8292-7819

ABSTRACT

Quantum calculus is the present name for the investigation of calculus without
limits. In recent times, it attracts a lot of attention in mathematics that mod-
els quantum computing. g—calculus appeared as a link between mathematics and
physics. It has a lot of applications in many areas such as number theory, combi-
natorics, orthogonal polynomials, hypergeometric functions, quantum, mechanics,
and relativity theories [1,6,9]. g—exponential and g—trigonometric functions are
improved in [7]. Ahmad et.al. [2] gave a study of second-order g—difference equa-
tions with boundary conditions. Yu and Wang [12] proved existence of solutions for
nonlinear second-order g—difference equations with first-order g—derivatives. Alp
and Sarikaya [5] defined features of quantum integral(g—integral).

qr—calculus is a much more general form of quantum calculus. Tariboon and
Ntouyas [10] initiated the study of quantum calculus on finite intervals and defined
qr—derivative and qi—integral of any function. They defined gx—derivative of a
function f : [tg,tr+1] — R and its essential properties such as derivative of a sum,
a product or a quotient of two functions. Furthermore, they defined gr—integral
and demonstrated its fundamental properties [11].

In this study, we present gp—Laplace transform by g —integral on quantum in-
tegral. We give some properties of g—Laplace transform. The g —Laplace trans-
forms of some common functions are calculated.

The papers [3,4,8] to which the present study is related.

REFERENCES

[1] B. Ahmad, Boundary-value problems for nonlinear third-order g—difference equations,
Electronic Journal of Differential Equations, 94(1), 1-7, (2011).

[2] B. Ahmad, A. Alsaedi, S.K. Ntouyas, A study of second-order g—difference equations with
boundary conditions, Advances in difference equations, 2012(1), 1-10, (2012).

Date: June 16, 2022.

2000 Mathematics Subject Classification. 44A10, 05A30.

Key words and phrases. Laplace transformation; g—Calculus; g —calculus.
112



qr,—LAPLACE TRANSFORM 113

[3] B. Ahmad, A. Alsaedi, S.K. Ntouyas, J. Tariboon, F. Alzahrani, Nonlocal boundary value
problems for impulsive fractional gqg-difference equations, Advances in Difference Equations,
2016(1), 1-16, (2016).

[4] B. Ahmad, S.K. Ntouyas, J. Tariboon, Quantum calculus: New concepts, impulsive IVPs and
BVPs, inequalities, New York: World Scientific, (2016).

[5] N. Alp, M.Z. Sarikaya, A new definition and properties of quantum integral which calls
g—integral, Konuralp Journal of Mathematics, 5(2), 146-159, (2017).

[6] M. Bohner and T. Hudson, Euler-type boundary value problems in quantum calculus,
International Journal of Applied Mathematics and Statistics, 9(J07), 19-23 (2007).

[7] J.L. Ciedliniski, Improved g—exponential and g—trigonometric functions, Applied Mathematics
Letters, 24(12), 2110-2114, (2011).

[8] R. Diaz, C. Teruel, gi-Generalized Gamma and Beta Functions, Journal of Nonlinear
Mathematical Physics, 12(1), 118-134, (2005).

[9] V. Kac, P. Cheung, Quantum calculus, New York: Springer, (2002).

[10] J. Tariboon, S.K. Ntouyas, Quantum calculus on finite intervals and applications to impulsive
difference equations, Advances in Difference Equations, 2013(1), 1-19, (2013).

[11] J. Tariboon, S.K. Ntouyas, Quantum integral inequalities on finite intervals, Journal of
Inequalities and Applications, 2014, 121, (2014).

[12] C. Yu, J. Wang, Existence of solutions for nonlinear second-order g—difference equations
with first-order g—derivatives, Advances in Difference Equations, 2013(1), 1-11, (2013).

DEPARTMENT OF MATHEMATICS, FACULTY OF SCIENCE, FIRAT UNIVERSITY, 23119, ELAZIG,
TURKEY
Email address: mcagriyilmazer@gmail.com

DEPARTMENT OF MATHEMATICS, FACULTY OF SCIENCE AND LETTERS, MERSIN UNIVERSITY,
33343, MERSIN, TURKEY
Email address: srtcgoktas@gmail.com

DEPARTMENT OF MATHEMATICS, FACULTY OF SCIENCE, FIRAT UNIVERSITY, 23119, ELAZIG,
TURKEY
Email address: emrah231983@gmail.com

DEPARTMENT OF MATHEMATICS, FACULTY OF SCIENCE, FIRAT UNIVERSITY, 23119, ELAZIG,
TURKEY
Email address: mikailet680gmail.com



IFSCOM2022

8TH IFS AND CONTEMPORARY MATHEMATICS CONFERENCE
JUNE, 16-19, 2022, TURKEY

ISBN: 978-605-68670-6-4

pp: 114-115

THE CONFORMABLE LAPLACE TRANSFORM ON TIME
SCALES AND ITS SOME APPLICATIONS

GOZDE OZLU, ASLI ONER, AND SERTAC GOKTAS

0000-0002-4521-4040 , 0000-0002-4799-9574 and 0000-0001-7842-6309

ABSTRACT

In the classical case, Laplace transform is a valuable tool to solve linear differential
equations, and it plays a crucial role in mathematics and engineering. Detailed in-
formation on the general structure of the Laplace transform in the classical situation
can be found in Schiff’s study [8].

Laplace transform on time scale was firstly considered to unify continuous Laplace
transform and discrete Z-transform in [7]. For arbitrary time scales, Laplace trans-
form was investigated by Bohner and Peterson [6]. The various forms of Laplace
transform on time scale were studied in detail by many authors in literature [3-5].

The conformable Laplace transform, which helps us to solve some important
problems and fractional differential equations were introduced by Abdeljawad [1](see
also [9]). On the other hand, conformable dynamic equations on time scales are
introduced in the book [2]. Here, some solution methods of these equations are ex-
amined. Conformable Laplace transform used in one of these methods is introduced
for the solutions of the initial value problems established with these equations.

In this study, we consider again the conformable Laplace transform on time
scales. We prove some properties of its and apply them to a few initial value
problems. Moreover, we compare them with the classical Laplace transform and
the conformable Laplace transform.
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ABSTRACT

Consider the g-deformed Lie algebra,t, : [K, K,]q = rKy, [Ko, K+]q =sK,,[K_, Ko]q =
sK_,[K*,K+]q = tK+,[K_,K*]q = tK_and [KO,K*]q = (1 — q)KoK,, where
r,s,t € R — {0}, subject to the physical properties: Ky and K, are real diagonal
operators, and K_ = Ki, ( t is for Hermitian conjugation), whose Hamilton-
ian is H = w1 Ko + (w1 + w2) K, + A(T) (K_€'® + K, e7"?) () is a time-dependent
coupling parameter ). The g-deformed Lie algebra, ¢, is introduced as a gener-
alized model of the Tavis-Cummings model cite: Tavis and cite: TavisAbdull-
halBashir, namely:[Kl,KQ] = Kg,[Kg,Kl] = 2K1,[K3,K2] = 72K2,[K4,K1] =
—K1,[K4, K] = Ky and [K3, K4 = 0, subject to the physical properties K3
and K, are real diagonal operators and Ko = KI , whose Hamiltonian is H =
w1 K3 + (wl + w2) K4+ A(T) (K2€i¢ —+ Kleiid)).

Faithful matrix representations of least degree of t, are discussed and condi-
tions are given to guarantee the existence of the faithful representations. The
Tavis-Cummings model is itself an extension of the model of the double quantized
harmonic oscillator generated by K, K_and K.
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THE QUANTITATIVE CHARACTERISTICS OF THE LIMIT
ORDER BOOK

DRAGANA RADOJICIC
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ABSTRACT

The propose of this research is to describe the behavior present in the market,
and dynamics of the limit order book. This research is based on real market data
from the Nasdaq Stock Market (second largest exchange in the world). Firstly,
relevant features are extracted from the database, and further, their informative-
ness is studied. Since there are millions on the stock market events in just one
day, the limit order book produces a huge database. The proposed system of data
reconstruction and transformation of order book databases during which charac-
teristics of interest are extracted are presented in [4]. In order to proceed further
with research, the paper [5] presents a framework for data processing of the LOB-
STER database. New methods for feature selection from the book limited orders
are presented in [6], and it has been found that the performance of the Long-term
memory neural networks model is improved when we choose characteristics using
these proposed methods. In [7] by applying Fourier transforms new characteristics
are extracted from the stock exchange database. In this research, the statistical
properties of the limit order book which are crucial for understanding the dynamics
of the order book are studied.
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SUBDIVISION GRAPH OF SEMIGROUP GRAPHS
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ABSTRACT

In algebraic graph theory, The zero divisor graph is defined in the zero divisors
of commutative rings. Its vertices are the zero divisors of the ring. Here, two ver-
tices like # and y adjacent if and only if z.y = 0. For the first time, the concept of
zero divisor graph was introduced by Beck [1] and many studies have been carried
out until today. Das et al.[4] defined the concept of zero-divisor graph on monogenic
semi-groups and examined the properties of this special algebraic graph. Recently,
Akgunes et al. [5] examined the parametric properties of line graph of monogenic
semi-group graphs. In this study, we examined some topological indices on the line
graphs of the subdivision graphs of this special algebraic graph..
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SOME GEOMETRIC PROPERTIES OF CONFORMAL BI-SLANT
RIEMANNIAN MAPS

SENER YANAN

0000-0003-1600-6522

ABSTRACT

In this study, conformal bi-slant Riemannian maps from a Kaehler manifold to
a Riemannian manifold are defined. On total manifolds, their geometric properties
are examined.
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A NEW GENERALIZATION OF THE PADOVAN SEQUENCE

ORHAN DISKAYA AND HAMZA MENKEN
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ABSTRACT

Integers number sequences in mathematics are one of the subjects with the most ap-
plication area. The Fibonacci number sequence has applications in many branches
of science such as nature, anatomy, botany, zoology, art, music, analysis, physics,
astronomy, chemistry, biology and computers. Since the positive real root of the
Fibonacci number sequence gives the golden ratio, it has many applications. Many
scientists deal with Fibonacci sequence and its generalizations in recent years. Some
of these generalizations are number sequences such as Lucas, Pell, and Jacobthal
[4, 5, 6]. In this study, the Padovan numbers sequence, which has a third-order
characteristic equation, and some of its generalizations are examined.

The Padovan sequence {P,} is defined by the third order recurrence

Pn+3:Pn+1+Pn

with the initial conditions Py =1, Py =0 and P, = 1.

Feinberg [2] defined Tribonacci numbers. Hoggatt and Bicknell [3] gave Tribonacci
poliynomials. Vieira and Alves [9] expressed Sequences of Tridovan and their iden-
tities.

The Tridovan sequence {T P, } is defined by the forth order recurrence

T.Pn+4 == T.Pn+2 +T.Pn+1 +T.Pn

with the initial conditions TP_y = 0, TPy =1, TP = 0and TP, = 1. G. P.
Dresden and Z. Du have defined of the k-bonacci sequence in [1]. In [7, 8], Fibonacci
polynomials of order k, multinomial expansions and probability are handled by the
authors. we also generalized to padovan numbers by making use of [7].

In the present work, we consider more general form of the Padovan sequence. For
new generalization of the Padovan sequence, we derive the Binet-like formulas, the
generating functions and the exponential generating functions and we examine and
its relationship with Fibonacci numbers. Also, we obtain its matrices.
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ABSTRACT

A subset A of X is said to be semi-open if there exists an open set U in X
such that U ¢ A C U. The notion of semi-open set was defined by N. Levine
in 1963. S.M.N Maheshawari and R. Prasad defined the semi-separation axioms
in 1975, denoted as semi-Ty, semi-77, and semi-7T5> which based on the semi-open
set concept. In 1982, C. Dorsett worked on semi-regular and semi-normal spaces,
giving their heritability and equivalence over a continuous function. In 1978, S. G.
Crossley showed that strong Hausdorff and Urysohn properties are semi-topological
properties. Semi-Urysohn spaces was described by M.P. Bhamini in 1983. In 1996,
T. Noiri and J. Umehara showed the relationship between #-irreducible spaces and
semi-Urysohn spaces.

A is pre-open if and only if A C (A)°. Pre-open set was described by A. S. Mash-
hour in 1982 and obtained its various properties. In 1990, A. Kar and P. Bhat-
tacharyya defined separation axioms using pre-open sets, denoted as pre-Ty, pre-T7,
and pre-T» axioms. In 1996, M. Pal and P. Bhattacharyya obtained pre-Urysohn
spaces using pre-open sets. In 1999, R. Paul and P. Bhattacharyya worked on pre-
Urysohn spaces. They determined the relationships between Pre-Urysohn spaces
and Urysohn and other known spaces.

The aim of this study is to determine the hereditary, multiplicative properties
of semi-Urysohn and pre-Urysohn spaces, which are the generalizations of the
known Urysohn spaces between the above-mentioned semi-Hausdorff, semi-T5, pre-
Hausdorff, pre-T3 to investigate their relationship with known spaces.
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MOORE-PENROSE INVERSE OF THE SIGNLESS LAPLACIAN
OF BIPARTITE GRAPHS
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ABSTRACT

In this paper we provide a relation between the Moore-Penrose inverse of Lapla-
cian and signless Laplacian matrices of a bipartite graph. As a consequence we
obtain combinatorial formulae for the Moore-Penrose inverse of signless Laplacians
of bipartite graphs. We also obtain a combinatorial formula for the Moore-Penrose
inverse of an incidence matrix of any graph. In this way we answer some of open
problems raised in [R. Hessert, S. Mallik, Moore-Penrose inverses of the signless
Laplacian and edge-Laplacian of graphs, Discrete Math. 344 (2021) #112451].
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ABSTRACT

In this paper, we research geometry of GCR-lightlike submanifolds of semi-Riemannian
product manifolds. We obtain some results for such submanifolds.
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SOME INEQUALITIES FOR SCREEN HOMOTHETIC
LIGHTLIKE HYPERSURFACES OF A GRW SPACETIME
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ABSTRACT

In this paper, we some inequalities involving the Ricci curvature and the scalar
curvature on screen homothetic lightlike hypersurfaces of a GRW spacetime. More-
over, the equality cases are considered and we show that M is a totally geodesic or
a totally umbilical in case of equalities.
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THE EFFECT OF SOCIO-DEMOGRAPHIC CHARACTERISTICS
ON PATIENT SATISFACTION
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ABSTRACT

The aim of this study is to examine the effects of socio-demographic variables
such as gender, age, marital status, social security, educational status, institution
of employment, monthly income, frequency of admission to hospital, and place of
residence on patient satisfaction of outpatients who were examined in Bitlis State
Hospital. The methods used in the study are independent sample t test, ANOVA
and Kruskal Wallis H test.
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ABSTRACT

In this work, we define a new 2-norm on a normed space with dimension > 2, in-
vestigate its relationship with Géhler’s 2-norm [Lineare 2-normierte Rdume, Math.
Nachr.] and examine under which conditions the equivalence of these 2-norms can
be satisfied. We also derive an alternative norm from this new 2-norm and explore
its relation with the usual norm on this space.

REFERENCES

[1] S. Gahler, Lineare 2-normierte Radume, Mathematische Nachrichten, 28, 1-43, (1963).
[2] S. Gahler, Uber 2-Banach Réume, Mathematische Nachrichten, 42, 335-347, (1969).

[3] T.R. Kristianto, R.A. Wibawa-Kusumah, H. Gunawan, Equivalence relations of n-norms on
a vector space, Matematicki Vesnik, 65(4), 488-493, (2013).

Izmir BAKIRGAY UNIVERSITY, FACULTY OF ENGINEERING AND ARCHITECTURE, DEPARTMENT
OF FUNDAMENTAL SCIENCES/MATHEMATICS, 35665, IZMIR, TURKEY.
Email address: sukran.konca@bakircay.edu.tr

DEPARTMENT OF MATHEMATICS, FACULTY OF MATHEMATICS AND NATURAL SCIENCES, UNIVER-
SITAS LAMBUNG MANGKURAT, BANJARBARU-KALIMANTAN SELATAN, 70714, INDONESIA
Email address: moch.idris@ulm.ac.id

Date: June 16, 2022.
2000 Mathematics Subject Classification. 91A35; 91A80; 91A05.
Key words and phrases. 2-Norm, n-Norm, Equivalence of norms, Bounded linear functionals.

133



IFSCOM2022

8TH IFS AND CONTEMPORARY MATHEMATICS CONFERENCE
JUNE, 16-19, 2022, TURKEY

ISBN: 978-605-68670-6-4

pp: 134

SIEVE METHOD TOWARD THE SOLUTION OF THE GOLDBACH CONJECTURE
AHMAD R. NOROUZI

0000-0003-1189-1200

ABSTRACT

Goldbach's conjecture is one of the oldest problems in the Number theory field. This problem
states that for any even number greater than 2, at least one prime binary can be found in which
the sum of primes is equal to the initial even number. Here in this paper, a potential solution is
proposed which employs the sieve method to eliminate unacceptable binaries. And as the result,
it proves that for even numbers greater than 2810, at least one pair of primes remains in which the
sum of prime numbers is equal to the initial even number.
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EDUCATION OF GEOMETRY IN PRIMARY SCHOOLS IN TURKEY IN THE
BEGINNING OF THE 20TH CENTURY

H. ALHUSSEIN and B. CELIK
0000-0002-9812-2211 and 0000-0001-7234-8063

ABSTRACT

In this study, it will be discussed on the subjects in a small book that explains how geometry
lessons should be taught by teachers in primary schools during the transition period from the
Ottoman Empire to the Republic of Turkey. This small book, titled "Mekatib'i Ibtidaiyede
Hendesenin Usul'ti Tedrisi", was published by the Ministry of Education of the Republic of
Turkey in 1920 in line with the decisions taken by the Grand National Assembly of Turkey.
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IMPROVED WEIGHED AGGREGATION OPERATORS ON PYTHAGOREAN FUZZY SETS

AL KOSEOGLU and RIDVAN SAHIN
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ABSTRACT

Pythagorean fuzzy sets (PyFSs) are very useful tools for problems involving uncertain information.
The aggregation operators of this set play an important role in dealing with such data. However,
current averaging operators have some drawbacks that cause indeterminate results. In this paper,
we propose the improved Pythagorean fuzzy weighted averaging (IPyFWA) operator of PyFSs.
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INTUITIONISTIC MULTIPLICATIVE SET APPROACH FOR GREEN SUPPLIER
SELECTION PROBLEM USING TODIM METHOD

Ali KOSEOGLU
0000-0002-2131-7141

ABSTRACT

Production and supply chain can be considered as the fundamentals of economic cycle for all
countries. As a result of climate crisis in the world and the disasters it brought, the use of green
products has become inevitable. With the restrictions imposed by some governments, suppliers
have started to canalize their productions to environmental goods and the selection of most
appropriate green supplier become a strategic decision. However, classical methods remain
incapable to making these decisions due to the uncertain information contained in real life
problems. Intuitionistic multiplicative information is a good choice dealing with these
uncertainties in this kind of problems. Therefore, in this work, green supplier selection problem
is discussed using TODIM method with intuitionistic multiplicative sets.
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ABSTRACT

In this paper, we introduce tiling representations of Fibonacci p-numbers, which are generalizations of
the well-known Fibonacci and Narayana numbers, and generalized in the distance sense. We obtain
Fibonacci p-numbers count the number of distinct ways to tile a 1 X n board using various 1 X r, r-
ominoes from r = 1 up to r = p. Moreover, the product identities and sum formulas of these
numbers with special subscripts are given by tiling interpretations that allow the derivation of their
properties.
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ABSTRACT

In this paper, we define a generalization of Fibonacci numbers, which generalizes both well-know
Fibonacci, Jacobsthal, Narayana numbers and Fibonacci p-numbers generalized in the distance sense,
according to a new parameter k. Tiling and combinatorial interpretations of generalized Fibonacci
numbers are presented, and explicit formulas that allow us to calculate the nth number are given. Also
generating functions and some properties of these numbers are obtained.
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AN APPROACH TO CONTINUITY AND CONVERGENCE IN IDEAL TOPOLOGICAL
SPACES

BURCU BACAKSIZ, and H. FULYA AKIZ
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ABSTRACT

In [1], S Kasahara defined an operation y : T — P(X) as a function from T to the power set of X
such that VE V, for each V € 1, where V y denotes the value of y at V. In [3], Hussain introduced
and explore generalized open sets namely y-pre-open and y-b-open sets in topological spaces.
In [3], Granados used the notions of b-open and b-I-open sets to introduce the idea of b-I-
convergence which we will denoted by b-I-convergence and give the relations between b-I-
sequential and b-I-sequentially. In 1966, Kuratowski [4] studied and applied the concept of
ideals of topological spaces. In this paper, we introduce the notions of y-b-I-continuity and y-b-I-
convergence in ideal topological spaces and give some properties.
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ON NEW TYPE OF EXPONENTIAL
TOPOLOGICAL INDICES
Biisra AYDIN, Nihat AKGUNES
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ABSTRACT

New graph invariants, named exponential Zagreb indices, are introduced for more than one type of Zagreb index.
After that, in terms of exponential Zagreb indices, lists on equality results over special graphs are presented as well
as some new bounds on unicyclic, acyclic, and general graphs are obtained.
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NUMERICAL SOLUTION OF FRACTIONAL PANTOGRAPH VOLTERRA INTEGRO-
DIFFERENTIAL EQUATIONS VIA BERNSTEIN POLYNOMIALS

ELCIN GOKMEN

0000-0003-1208-1875

ABSTRACT

In this paper, we propose a method based on orthogonal bases functions including Bernstein
polynomials to solve fractional Volterra integro-differential equations with pantograph delay. By
employing the procedure with the collocation points, the main problem is reduced into a system of
algebraic equations. We also investigate error estimation of the method. Some problems are solved to
verify the applicability and validity of the technique. The numerical results are compared with those
obtained by some known methods in literature.
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SOME RESULTS ON THE COMBINATION OF ALGEBRAIC STRUCTURES
ESRA KIRMIZI CETINALP
0000-0002-3754-8622
ABSTRACT

There is a long history of combining combinatorial structures in the context of infinite groups.
One example is a new algebraic construction, one obtains by combining the properties of two
different structures. By obtaining such new structure, it becomes possible to include of related
structures. In this work, by taking finite k-monoids, we consider n-generalized Schiitzenberger
and iterated bicrossed product from the point of Combinatorial Group Theory. Then we define a
new algebraic construction of these products. We give to be a monoid of this new product, then
we obtain a presentation for arbitrary monoids. Additionally, we give the necessary and
sufficient conditions for the regularity of this product.
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EXAMINATION OF CLASSIFIER AND ORDERER SCALED VARIABLES
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ABSTRACT

In the study, information is given about which scale the data will be handled and which statistical
relationship measures will be applied to the data in line with this scale when starting the researchers'
methods and studies. For this purpose, a total of 14 tests consisting of statistical relationship measures
tests were included in the analysis. 7 of these tests constitute classifier scale variables and 7 of them
constitute ordinal scale variables. In this study, first of all, statistical terms and descriptive statistics
were defined, and then, statistical measurement tests, which consisted of classifier and ordinal scaled
variables, were defined in detail.
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INVESTIGATION OF PARAMETRIC, NON-PARAMETRIC AND SEMIPARAMETRIC
METHODS IN REGRESSION ANALYSIS
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ABSTRACT

Regression analysis is known as statistical methods applied to model and analyze the relationship
between variables. Regression method can be examined as parametric, non-parametric and
semiparametric regression methods.

The parametric regression method assumes that the dependent variable is in a linear relationship with
the independent variables and that the shape of the relationship is known. If these assumptions are
not met, non-parametric regression methods are applied. However, these methods cause difficulties
especially in the interpretation part due to the problem of multidimensionality when there is more
than one independent variable. Thus, when there is more than one independent variable, some of the
independent variables may be in a linear relationship with the dependent variable, while the other
part may be in a nonlinear relationship. Thus, in order to model these relationships, semiparametric
regression methods, which are the additive combination of parametric and non-parametric regression
methods, are used.

In this study, parametric regression method, definition of non-parametric regression method and
assumption conditions are given. It has been shown that the semiparametric regression method can be
applied in cases where these assumptions are not met. Thus, in the study, regression methods were
examined in three different parts, and parametric, non-parametric and semiparametric regression
methods were examined theoretically.
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SURFACE PENCIL WITH A COMMON TIMELIKE ADJOINT CURVE
FATMA GULER
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ABSTRACT

We showed that the adjoint curve of a spacelike curve with timelike binormal is the timelike
curve. We obtain some relationships between a Frenet curve and its adjoint curve in Minkowski
3-space. For the timelike adjoint curve of a given spacelike curve with timelike binormal, we
obtain conditions on surfaces that possess this curve as a common asymptotic, geodesic or
curvature line in Minkowski 3-space. We also give examples confirming our theory.
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RULED SURFACES WITH THE Q-PARALLEL BASE CURVE
FATMA GULER
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ABSTRACT

In this study, the ruled surfaces are investigated whose base curve is q parallel curve. Their
developability and minimality and the conditions for the q base curve to be special curve on the
ruled surface are investigated. The ruled surfaces are illustrated with examples.
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A NEW METHOD FOR SOLVING THE CONFORMABLE
TIME-FRACTIONAL JAULENT-MIODEK EQUATIONS
HALIL ANAC
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ABSTRACT

The conformable time-fractional Jaulent-Miodek equations by the new methods, called
conformable fractional q-Elzaki homotopy analysis transform method and conformable
fractional Elzaki decomposition method are analyzed. The graphs of the numerical solutions of
these equations are plotted. It is observed that the numerical simulations verify the suggested
methods are effective and reliable.
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REPRESENTATION THEOREM OF CONTROLLED SETS
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ABSTRACT

After the concept of Intuitionistic Fuzzy Set has been made, the algebraic structures of
intuitionistic fuzzy sets and representation theorems for different many valued set theories were
introduced by many researchers. In this study, controlled sets, which are a special type of
intuitionistic fuzzy sets, are defined and the relationship between level sets of controlled sets are
given. Finally, the representation theorem for controlled sets is given.
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ABSTRACT

Today, with the improvements in processing power of video cards, SOC hardware, and
smartphones, the use of 3D motion data have expanded considerably beyond video games. At the
same time, with these developments, the use of computer animation also increased along with the
rapid progress in areas such as augmented reality, virtual reality, and video editing software.
Keyframe extraction is a widely applied remedy for issues faced with 3D motion capture -based
computer animation. In this paper, we propose a novel keyframe extraction method. In this
method, firstly the skeletal motion is represented in linear rotation invariant (LRI) coordinates.
Afterwards, by applying dimension reduction using PCA, the dimensions covering 95% of the data
are automatically selected and the summary data is thus acquired. Then, by applying K-means
classification, the summary data is divided into clusters and a keyframe is extracted from each
cluster using the cosine similarity measure. To validate the results of our proposed method, we
conducted an online user study. The results of the study show that 45% of the participants

preferred the keyframes extracted using our LRI-based method, outperforming the alternative by
6%.
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ABSTRACT

Game theory is a mathematical approach to analyze the state of competition between players. The
foundations of this theory go back about 170 years, and the main development of the subject is
based on the last 55 years. In this study, the effect of game theory on political elections and
political behaviors has been examined. The Nash equilibrium is investigated by creating a
mathematical model of the gains and losses that two political parties obtain in the elections
according to the coalition formation status of two political parties by using the Prisoners' Dilemma

game model in cooperative and non cooperative games.
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PERTURBATION SOLUTION FOR A CRACKED EULER-BERNOULLI BEAM

L. EMIR SAKMAN

0000-0002-9599-8875

ABSTRACT

The natural frequencies and mode shapes of an Euler-Bernoulli beam with a rectangular cross- section,
which has a surface crack, is investigated. The crack is modeled as a change (sudden or gradual) in the
cross-section of the beam, and a modified perturbation approach is used assuming that the crack
geometry is much smaller than the beam cross section. Computations of natural frequencies and
mode shapes were carried out for various crack shapes and compared with a range of experiments
and finite element analyses. It is concluded that the suggested modified perturbation approach gives
reliable results with minimal effort for eigenfrequencies of cracked beams. Furthermore, as a new
feature, the present perturbation method includes the shape of the crack in eigenfrequency
computations and in principle, can work for any type of disturbance on the surface including a small
bump for example.
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SOME PROPERTIES OF GENERALIZED OPEN SETS IN IDEAL TOPOLOGICAL
SPACES
MERYEM OZCAN, and H. FULYA AKIZ
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ABSTRACT

In [1], S. Kasahara defined an operation y : Tt — P(X) as a function from Tt to the power set of X
such that y (V) €V, for each V € t, where V y denotes the value of y at V. A subset A of a space
X is called a y-semi-open set, if there exists a y-open set O such that O € A < cly(O) [2] . In [3],
Hussain introduced and explore generalized open sets namely y-pre-open and y-b-open sets in
topological spaces. In 1966, Kuratowski [2] studied and applied the concept of ideals. An ideal
on a topological space (X, t) is a collection of subsets of X having the heredity property (i) if A €
Iand B c A, then B € I and (ii) if A €l and B € I, then A U B € I. In this presentation, we
introduce above mentioned generalized open sets in ideal topological spaeces and give some
properties.
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A NEW FUZZY CONTRACTION IN EXTENDED FUZZY METRIC SPACES
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ABSTRACT

In this paper we would like to present a new kind of contraction which is called F-M°-fuzzy contraction,
and then we prove some fixed point theorems given by Huang et al. [9] in the extended fuzzy metric space
introduced by Gregori at al. [6]. And so we combine and generalize some existing notions in the literature.
Contractivity's role in the fixed point theory is very important. There are a lot of studies in the literature
different versions contractive mappings in the different spaces ( [3], [4], [9], [11], [12], [13], [15]). Wardowski
[15] manifested a contraction refered F-contraction and proved a fixed point theorem in metric spaces. And
then inspiring by him, H. Huang and coauthors [9] presented fuzzy F-contraction. Inspired by this, we
define a new notion which is generalized version of fuzzy F-contraction in extended fuzzy metric spaces.
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COMPARISON OF THREE-PARAMETER WEIBULL DISTRIBUTION PARAMETER ESTIMATORS
WITH THE MAXIMUM LIKELIHOOD METHOD
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ABSTRACT

Important distributions used to model and analyse data in various real-life sciences such as natural
sciences, engineering, and medicine are the Weibull distribution, the Weibull exponential distribution, and
the Weibull Rayleigh distribution. The main objective of this paper is to determine the best evaluators and
compare them for the distribution with three-parameters of Weibull, Weibull Rayleigh and Exponential
Weibull. The methods under consideration for comparing the parameter estimators for these distributions
is that of maximum likelihood using the statistical program R for the application of real data. Based on the
results obtained from this study, the maximum likelihood approach used in estimating the parameters is
the comparison between these distributions. Comparisons are made to determine the performance of these
distributions.
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OSKOLKOV EQUATION VIA THE SEPTIC B-SPLINE
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ABSTRACT

In this paper, one of the nonlinear evolution equation (NLEE) namely generalised Oskolkov
equation which defines the dynamics of an incompressible visco-elastic Kelvin-Voigt fluid is
investigated [1,2,3,4]. We discuss numerical solutions of the equation for two test problems
including single solitary wave and Gaussian initial condition, applying the collocation finite
element method. The numerical scheme, based on a Crank Nicolson approximation in time, is
unconditionally stable. In order to prove the proficiency and accuracy of the numerical algorithm,
error norms L, , L, and invariant I are computed and the obtained results are indicated both in
tabular and graphical form. The obtained numerical results provide that the method is more
suitable and systematically handle the solution procedures of nonlinear equations arising in
mathematical physics.
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ABSTRACT

In this study, the new order relation is introduced on a-interval valued set whose elements are
closed intervals of [0,1] including a € [0,1]. a-interval valued set is a complete lattice according to
new order relation. Afterwards, the negation function on a-interval valued set is defined. By the
help of a-interval valued set, a-interval valued fuzzy sets are defined. The fundamental algebraic
properties of these sets are examined. The level subsets of o-interval valued fuzzy sets are
introduced. Some propositions and examples are given.
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A TILING INTERPRETATION FOR (p, q)-FIBONACCI AND (p, q)-LUCAS NUMBERS
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ABSTRACT

In this paper, we introduce a tiling approach to (p,q)-Fibonacci and (p,q)-Lucas numbers that
generalize of the well-known Fibonacci, Lucas, Pell, Pell-Lucas, Jacobsthal ve Jacobsthal-Lucas
numbers. We get that nth (p, q)-Fibonacci number is interpreted as the number of ways to tilea 1 xn
board with cells labeled 1,2,...,n using colored 1 X 1 squares and 1 X 2 dominoes, where there are p
different colors for squares and q different colors for dominoes. Then nth (p,q)-Lucas number is
interpreted as the number of ways to tile a circular 1 X n board with squares and dominoes. We also
present some generalized Fibonacci and Lucas identities using this tiling approach.
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ABSTRACT

In this paper, we define bi-periodic (p,q)-Fibonacci and bi-periodic (p,q)-Lucas sequences which
generalize the bi-periodic Fibonacci type and bi-periodic Lucas type sequences using recurrence
relations of (p,q)-Fibonacci and (p, q)-Lucas sequences. Binet formulas that allow us to calculate the
nth number of these sequences and generating functions are given. Also we prove some fundamental
identities conform to the well-know properties of Fibonacci and Lucas sequences.

REFERANSLAR

[1] AF. Horadam, A Generalized Fibonacci Sequence, American Mathematical Monthly, 68(5), 455-459, (1961).

[2] M. Edson, O. Yayenie, A new generalizations of Fibonacci sequences and extended Binet's Formula, Integers, 9, 639-654,
(2009).

[3] G. Bilgici, Two generalizations of Lucas sequence, Appl. Math. Comput., 245, 526-538, (2014).

[4] A. Suvarnamani, M. Tatong, Some Properties of (p, q)-Fibonacci Numbers, Science and Technology RMUTT Journal, 5(2), 17-
21, (2015).

[5] A. Suvarnamani, Some Properties of (p, q)-Lucas Number, Kyungpook Mathematical Journal, 56, 367-370, (2016).

[6] Y. Tasyurdu, Generalized (p, q)-Fibonacci-Like Sequences and Their Properties, Journal of Mathematics Research, 11(6), 43-
52, (2019).

DEPARTMENT OF MATHEMATICS, FACULTY OF ARTS AND SCIENCES, ERZINCAN BINALI YILDIRIM
UNIVERSITY, 24100 ERZINCAN, TURKEY
E-mail address: ytasyurdu@erzincan.edu.tr

GRADUATE SCHOOL OF NATURAL AND APPLIED SCIENCES, ERZINCAN BINALI YILDIRIM UNIVERSITY,
DEPARTMENT OF MATHEMATICS, 24100 ERZINCAN, TURKEY
E-mail address: naimeseydaturkogu@gmail.com

Date: June 16, 2022
2000 Mathematics Subject Classification. 11B37; 11B39; 11B83
Key words and phrases. Bi-periodic Fibonacci Numbers; Fibonacci Numbers, Generalized Fibonacci Numbers, Lucas Numbers

162


mailto:ytasyurdu@erzincan.edu.tr

IFSCOM2022

8TH IFS AND CONTEMPORARY MATHEMATICS CONFERENCE
JUNE, 16-19, 2022, TURKEY

ISBN: 978-605-68670-6-4

pp: 163
A DIFFERENT DISCREZATION SCHEME FOR A MODEL WITH MICHAELIS-MENTEN
HARVESTING RATE
NIHAL OZDOGAN, MEVLUDE YAKIT ONGUN
0000-0002-7551-1636, 0000-0003-2363-9395
ABSTRACT

In this paper, the ratio dependent continuous model with Michaelis-Menten harvesting rate was
discretized using nonstandard finite difference scheme (NSFD). The new method preserves both the
local stability of the equilibrium points and the positivity of the solutions. Also, the NSFD method
shows dynamic consistency with the proposed continuous predator-prey model. However, due to
the difficulty of solving such models, the behaviour of numerical solutions have been examined. The
phase portrait and solution graphics of the discretized model are shown.
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ON FIXED POINTS OF dlg — CYCLICAL CONTRACTIONS

NIiLAY DEGIRMEN

0000-0001-8192-8473

ABSTRACT

In the current study, we give some new fixed point results by using different types of cyclic contractions
in the setting of hyperbolic valued b —metric space. Also, we establish several illustrative examples to
verify accuracy of our findings.
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ON FIXED CIRCLES IN HYPERBOLIC VALUED METRIC SPACES
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ABSTRACT

In this work, we give a concept of a fixed circle on a hyperbolic valued metric space. We also investigate
some fixed circle theorems for self-mappings in different ways by supporting our newly obtained
results with some numerical examples.
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GROVER’S SEARCH ALGORITHM OR QUANTUM SEARCH ALGORITHM
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ABSTRACT

In this presentation, we will discuss Grover's quantum search algorithm (Grover
iteration), which is an impressive discovery not only because of its simplicity and
elegance, but also for its potential range of applications. Based on some basic principles of
quantum mechanics, a quantum Grover search algorithm can be constructed. The
Quantum Grover search algorithm has an important role in terms of the speed of the
search action. The Quantum Grover search algorithm models the holistic structure formed
by quantum states and provides a much faster solution than classical search algorithms.
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QUASI HEMI SLANT SUBMANIFOLDS OF LORENTZIAN CONCIRCULAR
STRUCTURES
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ABSTRACT

In this paper, we define and study quasi hemi-slant submanifolds as a generalization of slant
submanifolds, semi-slant submanifolds and hemi-slant submanifolds of Lorentzian concircular
structures - manifolds or (LCS),- manifolds. Further, we obtain necessary and sufficient
conditions for integrability of distributions which are involved in the definition of quasi hemi-
slant submanifolds of Lorentzian concircular structures - manifolds or (LCS),,- manifolds. After
it, we investigate the necessary and sufficient condition for quasi hemi-slant submanifolds of
Lorentzian concircular structures - manifolds or (LCS),- manifolds to be totally geodesic and
study the geometry of foliations determine by the distribution.
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OSCULATOR-LIKE CURVES WITH RESPECT TO THE SPECIAL CASES OF THE ED-FRAME IN
EUCLIDEAN 4-SPACE
OZCAN BEKTAS
0000-0002-2483-1939
ABSTRACT

The aim of this study is to present osculator-like curves with respect to the special cases of the ED-frame in Euclidean
4-space. Furthermore, the relationship between geodesic torsion and curvature is given so that a curve lying on an
oriented surface M in 4-dimensional Euclidean space is congruent to an osculator-like curve according to the special
cases of the Ed-frame. Finally, an example of the study is presented.
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INCLUSION THEOREMS IN THE FUNCTION SPACES WITH WIGNER TRANSFORM

OZNUR KULAK and ARZU OMERBEYOGLU
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ABSTRACT

In this paper, we consider inclusion relations of CW spaces of functions whose Wigner
transforms are in weighted Lebesgue spaces. We then discuss compact embeddings theorems
between these function spaces.
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BILINEAR MULTIPLIERS OF SOME VARIABLE EXPONENT FUNCTION SPACES

OZNUR KULAK

0000-0003-1433-3159

ABSTRACT

This work is motivated to consider the bilinear multipliers of weighted amalgam spaces
whose local component is a variable exponent Lorentz space and also give examples of bilinear
multipliers.
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ON THE WEIGHTED PSEUDO ANTI-PERIODIC SOLUTIONS OF HIGH-ORDER
HOPFIELD NEURAL NETWORKS

RAMAZAN YAZGAN
0000-0003-1569-8715

ABSTRACT

In this paper high-order Hopfield neural networks (HHNNs) with time-varying delays are
considered. Sufficient conditions are derived for the existence, exponential stability and global
attractive of weighted pseudo anti-periodic solutions for the proposed neural networks. The
conditions obtained are new and complementary to previous studies. Moreover, give an example
as an application of these results.
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EXISTENCE AND EXPONENTIAL STABILITY OF PSEUDO ALMOST PERIODIC
SOLUTIONS FOR LASOTA-WAZEWSKA MODEL WITH PERTURBATION ON TIME
SCALES

RAMAZAN YAZGAN

0000-0003-1569-8715

ABSTRACT

This paper deals with Lasota-Wazewska red blood cell model with perturbation on time scales.
We obtained sufficient conditions for the existence of unique pseudo almost periodic positive
solution By applying the fixed point theorem of decreasing operator. Particularly, we give
iterative sequence which converges to the pseudo almost periodic positive solution. Moreover,
we analyze exponential stability of the pseudo almost periodic positive solution.

REFERENCES

[1] M. Wazewska-Czyzewska, A. Lasota, Mathematical problems of the dynamics of red blood cells system, Annals of
Polish Mathematical Society, Series III, AppliedMathematics, 6, 23-40, (1976).

[2] M.R.S. Kulenovic, G. Ladas, Y.G, Sficas, Global attractivity in population dynamics. Computers and Mathematics with
Applications, 18, 925-928, (1989).

[3] M. Bohner, A. Peterson, Dynamic Equations on Time Scales: An Introduction with Applications, Birkhauser: Boston,
(2001).

[4] M. Bohner, A. Peterson, Advances in Dynamic Equations on Time Scales, Birkhauser: Boston, (2003).

[5] S. Hilger, Analysis on measure chains—a unified approach to continuous and discrete calculus, Results in
Mathematics, 18, 18-56, (1990).

[6] R. Yazgan,, An analysis for a special class of solution of a Duffing system with variable delays, AIMS Math. 6(10),
11187-11199, (2021).

DEPARTMENT OF MATHEMATICS, FACULTY OF SCIENCES, VAN, TURKEY
E-mail address: rvazgan503@gmail.com

Date: June 16, 2022

2000 Mathematics Subject Classification. 34N05, 34K14, 34K20.

Key words and phrases. Lasota-Wazewska model, Pseudo almost periodic solution, Fixed point
theorem, Exponential stability, time scales.

173



IFSCOM2022

8TH IFS AND CONTEMPORARY MATHEMATICS CONFERENCE
JUNE, 16-19, 2022, TURKEY

ISBN: 978-605-68670-6-4

pp: 174
ONCE AGAIN ABOUT THE PYTHAGOREAN TRIPLES
A.B. Urdaletova, S.K. Kydyraliev, and A.A. Doolotova
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ABSTRACT

The enormous popularity of finding the natural solutions of the Fermat-Pythagorean equation x2 + y2
= z2 has given rise to a large number of works devoted to finding formulas that allow one to directly
write out solutions of the equation. Nevertheless, the magic contained in this problem makes us refer
to it again and again. Another such case is described in this paper. The starting point is the formula for
the difference of squares. It turns out to be sufficient to obtain a rather interesting result: if we take any
natural odd number, square it, and consider the resulting number as the sum of two consecutive
natural numbers, these numbers together with the original number give the Fermat-Pythagorean
triplet. The proposed work is devoted to the proof of this and other more complex and interesting
statements.
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NOTE ON POINTWISE I-CONTINUITY
SELAHATTIN KILINC
0000-0003-3708-9443
ABSTRACT

In this paper, we will reveal some basic properties of pointwise I-continuity, which is a weaker
form of continuity. We will obtain some generalizations of this continuity in the t* topology that
are finer than the 7 topology. Conclusion, we have revealed many new features of this type of
continuity. In the future, the relationship of pointwise- I-continuity with locally connectedness
and local I- connectedness can be studied.
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NEW FORM OF WEAK CONNECTEDNESS
SELAHATTIN KILINC
0000-0003-3708-9443
ABSTRACT

In this paper, we have introduced a weak form connectedness with respect to ideal. We also
investigate its relation to connectedness. We have shown that some basic theorems of connectedness
are provided in the weak connectedness that we have just defined. Next, we put forward the
definitions of I-component, totally I-disconnected, and locally I-connected, respectively. We have
revealed some of the main features of them.
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ANALYSIS OF LINEARLY CORRELATED MULTI-RESPONSES
IN MULTI-OBJECTIVE PERSPECTIVE
S. TUNCEL AND O. TURKSEN
0000-0002-3598-0331 and 0000-0002-5592-1830
ABSTRACT

In this study, analysis of multi-response experimental data sets were considered in multi-objective
perspective. The multi-response experimental data sets, which have linearly correlated responses, were
analyzed in three stage. In the first stage, called modeling, the multi-response experimental data sets
were modeled by using Seemingly Unrelated Regression (SUR) due to linear relationship between the
responses. The second stage, called multi-objective optimization, was achieved by using multi-objective
metaheuristic algorithms, Non-dominated Sorting Genetic Algorithm-II (NSGA-II) and Multi Objective
Differential Evolution (MODE). In the last stage, called decision making, the obtained results were
discussed and compromise experimental conditions were determined by using Multi-Criteria Decision
Making methods.
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IMPROVED LINK PREDICTION METHODS IN SOCIAL NETWORK UNDER FUZZY
ENVIRONMENT
SOVAN SAMANTA and KOUSIK DAS
0000-0003-3200-8990, 0000-0003-1834-3776
ABSTRACT

Link creation and deletion is an ongoing process in social network. To grow the popularity and
other purpose, all the networks has an intention to increase links through the existing links.
Therefore, a better way to evaluate link prediction is an important task in social network analysis.
In this study, a new link prediction method in fuzzy environment has been proposed based on
path and node membership values. An application of link prediction to a friendship network has
been illustrated and compared with the latest model and analyzed.
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UPPER BOUNDS FOR THE BLOW UP TIME OF LAME EQUATION
Yavuz DINC, Erhan PiSKIN and Cemil TUNC
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ABSTRACT

In this presentation, we consider the Lame equation with variable exponent. This type
problem has been widely used in many mathematical models of various applied
sciences such as flows of electrorheological fluids, thin liquid films, etc. We prove the

upper bound for blow up time under suitable conditions.
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BASIC SECOND ORDER DISCONTINUOUS BOUNDARY VALUE
PROBLEM WITH RETARDED ARGUMENT THAT CONTAINS
SPECTRAL PARAMETER AT THE TRANSMISSION
CONDITIONS

OZGUR MIZRAK

0000-0001-5961-6019

ABSTRACT

In this paper basic discontinuous boundary value problem with retarded argument
that contains spectral parameter at the transmission conditions will be investigated.
Existence of eigenvalues and eigenfunctions will be studied. Asmyptotic properties
of eigenvalues and eigenfunctions will be obtained.
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SOME CLASSES OF RICCATI EQUATIONS INTEGRABLE IN
QUADRATURES

ANARKUL URDALETOVA, OLGA ZABINYAKOVA, AND SYRGAK KYDYRALIEV
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ABSTRACT
As it is known, the second-order ordinary linear differential equation with vari-

ab
qu

le coefficients is solvable in case if related Riccati equation can be integrated by
adratures. This paper considers establishment of correspondence between such

equations by the authors’ method which means the second-order equation repre-
sentation by a chain of the first-order equations. The algorithm of special Riccati
equation solving is demonstrated (coefficients of these Riccati equations satisfy spe-
cial conditions). One more peculiarity of this paper stands in consideration of exact

ap
im

1

[3

[4

[5

plicational example — the Riccati equation which describes the magnetotellurics
pedance behavior in geological media.

REFERENCES

] S.K. Kydyraliev, A.B. Urdaletova Solving Linear Differential Equations by Operator
Factorization. The College Mathematics Journal, USA, 27(3), pp. 199-204, (1996).

S.K. Kydyraliev, A.B. Urdaletova, E.S. Burova Advantages of the chain method for solving
linear differential and difference equations. Bulletin of the Kyrgyz-Russian Slavic University,
20(8), pp. 16-20, (2020).

| S.K. Kydyraliev, A.B. Urdaletova The linear ordinary differential equations’ solution
formula. Bulletin of the Kyrgyz-Russian Slavic University, 20(8), pp. 11-15, (2020).

A.D. Polyanin, V.F. Zaitsev Handbook of Ordinary Differential Equations: Exact Solutions,
Methods, and Problems. Chapman & Hall/CRC Press, Boca Raton, 1496 p., (2017).

] M.N. Berdichevskii, V.I. Dmitriev Magnetotelluric Sounding of Horizontally Homogeneous
Media, Moscow, Nedra, 250 p.(1992).

Date: June 16, 2022.

2000 Mathematics Subject Classification. 34A30.
Key words and phrases. Ordinary linear differential equations, differential equation with vari-

able coefficients, Euler equations, Riccati equations, integrated by quadratures, the chain method

for

differential equations solving.
181



182 ANARKUL URDALETOVA, OLGA ZABINYAKOVA, AND SYRGAK KYDYRALIEV

KYRGYZ-TURKISH MANAS UNIVERSITY, DEPARTMENT OF MATHEMATICS, BISHKEK, KYRGYZ RE-
PUBLIC
Email address: anarkul.urdaletova@manas.edu.kg

RESEARCH STATION OF RAS, BISHKEK, KYRGYZ REPUBLIC; AMERICAN UNIVERSITY OF CEN-
TRAL ASIA, APPLIED MATHEMATICS AND INFORMATICS DEPARTMENT, BISHKEK, KYRGYZ REPUBLIC
Email address: perah.92@inbox.ru

AMERICAN UNIVERSITY OF CENTRAL ASIA, APPLIED MATHEMATICS AND INFORMATICS DEPART-
MENT, BISHKEK, KYRGYZ REPUBLIC
Email address: kydyraliev_s@auca.kg



IFSCOM2022
8TH IFS AND CONTEMPORARY MATHEMATICS CONFERENCE

JUNE, 16-19, 2022, TURKEY
ISBN: 978-605-68670-6-4
pp: 183

AN APPLICATION OF CONTROL SET TO AGRICULTURAL LAND IRRIGATION

GOKHAN CUVALCIOGLU, CANSU ALTINCI, DILARA GUNDOGDU
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ABSTRACT

Intuitionistic Fuzzy Set was defined by Krassimir Atanassov in 1983. After that, many properties
of intuitionistic fuzzy set were studied intuitionistic fuzzy set have many application fields. These
include medicine, education, economy controlled sets were defined by Cuvalcioglu in 2014. In
this paper, the work agricultural land irrigation studied by Cuvalcioglu et al are studied on
controlled sets.

In an agricultural land, soil properties, tree species, age of trees might be different. Therefore we
don’t expect the irrigation on different parts of the land to be the same. Fort his aim, we worked
with controlled sets, and we used Z;"'B , Fop » Bo,p Operators.
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THE PERIODICITY OF THE DETERMINANT OF A
(0,1) DOUBLE BANDED MATRIX
CARLOS M. DA FONSECA, MILICA ANDELIC, ZHIBIN DU
0000-0001-7742-4416, 0000-0002-3348-1141, 0000-0001-5795-3580
ABSTRACT

In this talk, we establish the periodicity of the determinant of a (0, 1) double banded matrix. Asa
corollary, we answer two recent conjectures and other extensions. Several illustrative examples
are provided as well.
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INTUITIONISTIC FUZZY MATRICES WITH UNCERTAIN ROWS AND COLUMNS

MADHUMANGAL PAL

0000-0002-6709-836X

ABSTRACT
In this article, a very new kind of intuitionistic fuzzy matrix (IFM) is introduced, whose rows

and columns are uncertain. In conventional fuzzy and intuitionistic fuzzy matrices the rows and

columns are certain. But, in some real life problems it is seen that certain rows and columns may

be uncertain or insignificant. Motivated from this idea, a new kind of IFM is defined. New
arithmetic operators, viz. addition and complement are introduced. A new parameter called
density is defined for IFM and presented several results for this new type of IFMs. This new
concept is used to solve a decision making problem.
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AN INVERSE SCATTERING PROBLEM FOR A DISCONTINUOUS STURM-LIOUVILLE
EQUATION

Kh. R. Mamedov
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ABSTRACT

In this paper, we consider the Sturm-Liouville equation on the half line [0,),

" _ 2
-u +q(x)u =u p(x)u,

with the spectral parameter in the boundary condition. Here, u spektral parameter, p(x) is a real

positive piecewise continuous function, potential ¢(x) is a real valued function and satisfies the

condition
o0

[ (3+x) ‘q(x)‘ dx < .
0

It is well known that the boundary value problems with spectral parameter in the boundary condition
have many interesting applications in mathematical physics and other applied fields. Therefore, such
problems have been handled in detail by many authors in [1-5].

The aim of the work is to study direct and inverse scattering problems for the boundary value
problem on the half line [0,0). The scattering data of the boundary value problem is defined, some

properties of the the scattering data are investigated. Marchenko type main equation is obtained for
solving the inverse scattering problem, and the characteristic properties of the scattering data are
investigated. Thus, the uniqueness of the solution of the the inverse problem for the boundary value
problem is shown.
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LAPLACIAN CONTROLLABILITY OF CHAIN GRAPHS
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ABSTRACT

We consider a special class of bipartite graphs, called chain graphs, defined as {C;, Cs, 2K, }-free
graphs, that have no repeated Laplacian eigenvalues. Our results include structure theorems,
degree constraints and examinations of the corresponding eigenspaces. For example, it occurs that
such chain graphs do not contain a triplet of vertices with the same neighbourhood, while those
with duplicated vertices (pairs with the same neighbourhood) have additional structural
restrictions. As an application, we consider the controllability of multi-agent dynamical systems
modelled by graphs under consideration with respect to Laplacian dynamics. We construct
particular controllable chain graphs and, in general, provide the minimum number of leading
agents as well as their locations in the corresponding graph.
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EIGENVALUES
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ABSTRACT

For an adjacency matrix A of a graph T, the choice of 0, 1 and, 0 to represent
equality, adjacency and nonadjacency is rather arbitrary, one can more generally
consider the matrix M (x,y, z) := al +yA+2(J —I — A), where z,y and z are real
numbers and J (resp. I) is the all-ones matrix (resp. identity matrix) of suitable
dimension. Any such matrix with y # z is called a generalized adjacency matriz of
I'. For a real number h, define the matrix B}, by,

By :=A+h(J-1I).
Note that,
M(z,y,2z) = (y—2)A+zJ+ (z—2)I,
= (y—2)B= +al.

Yy—z

This means that, if pu1, g2, ..., u, are the eigenvalues of By, then (y — 2)u; + z,
i = 1,2,...,n are eigenvalues of M(x,y,z), where z,y,z are real numbers such
that y # z and yfz = h. There are important special cases of Bj matrix. The
Seidel matrix S of a graph defined as S := J — I — 24, then S = —QB_%. The
adjacency matrix of a graph is A = By and adjacency matrix of its complement is
A:=J—-I—-Aand A= —B_;. Note that the Bj, matrix is always irreducible if
h ¢ {0,—1}.

In this research, we study graphs whose Bj, matrix has few distinct eigenvalues.
Graphs with one distinct Bj-eigenvalue is trivial and they are edgeless graphs. Af-
terwards, graphs with two distinct Bj-eigenvalues have been characterized. Just
like the adjacency matrix, the case of graphs with three distinct Bj-eigenvalues
is very hard to characterize. For three distinct Bj-eigenvalues such that h € R
is arbitrary, we present several constructions including cones over strongly-regular
graphs, graphs with two main and two plain A-eigenvalues, graphs within regu-
lar two-graphs, among others. As a by-product of these construction, we obtain
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the first example of non-regular non-bipartite graphs with three distinct distance
eigenvalues.

Note that the Bj, matrix is strictly positive/negative, when h ¢ (—1,0). This im-
plies that the Perron-Frobenius theory is applicable. For graphs with three distinct
Bp-eigenvalues such that h ¢ (—1,0), we show some strong results. For instance, we
prove some upper bounds on the diameter, as well as Bell-Rowlinson-type bound
on the multiplicity of a Bp-eigenvalue. Disconnected graphs with three distinct
Bp,-eigenvalues such that h ¢ (—1,0) have also been characterized.
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ABSTRACT

In this talk we introduce the notion of intuitionistic fuzzy polynomial ideal Ax of a polynomial
ring R[x] induced by an intuitionistic fuzzy ideal A of a ring R. Then many properties of Ax will
be discussed. We shall also establish an isomorphism theorem of a ring of intuitionistic fuzzy
cosets of Ax. It will be shown that an intuitionistic fuzzy ideal A of a ring R is an intuitionistic
fuzzy prime if and only if Ax is an intuitionistic fuzzy prime ideal of R[x]. However, if Ax is an
intuitionistic fuzzy maximal ideal of R[x], then A is an intuitionistic fuzzy maximal ideal of R, but
converse is not true. We will also investigate the nil radical structure of Ax. The homomorphic
image and inverse image of an intuitionistic fuzzy polynomial ideal Ax and nil radical of Ax when
A is an intuitionistic fuzzy prime ideal of a ring R will also be discussed.
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SOME REMARKS ON 2-NORMED SPACES
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ABSTRACT

The notion of a norm is to be regarded as a generalization of the notion of the distance or length
in the real world to the real vector spaces. In a normed space we know how to measure the lengths.
How do we measure areas? This is not always easy. We must recognize that the notion of norm
has a limitation. To pass this limitation, we need a new notion. One of the treatments is to consider
the 2-norm introduced by Gihler in 1963 [Lineare 2-normierte Rdume, Mathematische
Nachrichten]. Now, consider the 2-normed space: we know how to measure the areas, how can

= dl+ et

we measure the lengths? At first, this question was asked by Géhler. He defined ||X
where {a,b} is linearly independent set and dim (X) > 2. The aim of this talk is to evaluate the

progress of the subject of 2-norm from the emergence of the concept to the present with a
questioning perspective, to talk about its importance and to discuss on some important remarks
on 2-normed spaces like measurement of areas, volumes , etc. as a generalization of this concept
to the n-normed spaces and orthogonality, convergence, equivalence of norms on the sample
spaces Ip, Lp and C[a,b] as 2-normed spaces.
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