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PREFACE

*

Dear Conference Participants,

Welcome to the Ninth International Conference on IFS and Contemporary Mathematics and
Engineering (IFSCOM-E 2023). The aim of our conference is to bring together important
engineers and mathematician researchers from all over the world with different engineering and
mathematical interests. This conference is one of the leading international conferences to present
new and fundamental advances in different fields of Engineering and Mathematics and to highlight
interdisciplinary studies. We want to provide a suitable environment where researchers can
exchange ideas, discuss the latest research findings and collaborate to generate new different ideas.
We are happy to have outstanding researchers in different fields such as Mathematics and other
fields related to Engineering sciences.

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 activities in the future.

We would like to 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, this was 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 Ninth International Conference on IFS and
Contemporary Mathematics and Engineering (IFSCOM-E 2023). The conference was completed
with 167 participants and 174 papers. The distribution of research papers delivered by the
participants are classified by the following fields: Applied Mathematics, Algebra, Geometry,
Topology, Analysis, Statistics and other fields such as Financial Mathematics, Fuzzy Sets, Game
Theory, Geometric Computer Aided Design, Graph Theory, Intuitionistic Fuzzy, Machine Learning
and Mathematical Modeling, Mechanical Engineering, Food Engineering, Information
Visualization, Visualization Literacy, Environmental Engineering, Measurement of Fluid
Properties, Civil Engineering, Natural Disaster, Industrial Engineering.



Two keynote speakers and four invited speakers attended the conference to share information about
current studies in different fields with our participants. We have 167 participants participated from
21 countries: Canada, Mexico, India, Morocco, Poland, Russia, Turkey, etc..

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

Journals:

e Journal of Universal Mathematics (JUM)

e Kahramanmaras Sutcu Imam University Journal of Engineering Sciences

e Karamanoglu Mehmetbey University Journal of Engineering and Natural Sciences
¢ Notes on Intuitionistic Fuzzy Sets (Notes on IFS)

Books:

¢|FSCOM-E 2023 Abstract Book with an ISBN number
¢|FSCOM-E 2023 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 also wish that this conference is a great place where you meet new friends, gain
some knowledge, and get yourself involved in some research collaborations.

CHAIRMAN

Assoc. Prof. G6khan CUVALCIOGLU

July 2023
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INVESTIGATING THE TIME-DOMAIN SENSITIVITIES TO
NONLINEAR HYDRODYNAMIC INTERACTIONS OF A
RESONANT MICRO-CANTILEVER WITH GLYCEROL-WATER
SOLUTIONS IN MULTI-FREQUENCY OPERATIONS

CAGRI YILMAZ

0000-0002-2976-1044

ABSTRACT

In this work, a forced Van der Pol oscillator based dynamic model is introduced
to demonstrate the time-domain sensitivities of the micro-cantilever to the micro-
rheological properties of the surrounding fluids. Effects of diverse multi-frequency
excitations on hydrodynamically forced displacements are investigated for the glycerol-
water solutions with different concentrations. It is demonstrated that the frequen-
cies of the displacements under hydrodynamic loads decrease with increasing dy-
namic viscosity and density of the fluid (among 55% and 85% Glycerol-water solu-
tions) in bimodal- and trimodal-frequency excitations. In addition, steady-state ob-
servables are achieved at only particular eigenmodes in single- and multi-frequency
operations depending on the nonlinearity level of the dynamic systems. It is high-
lighted that hydrodynamically forced periodic oscillations are obtained for the first
and second eigenmodes by utilizing a nonlinear oscillator with the highest selected
value of forced Van der Pol parameter (u = 103Y) for all excitation schemes. Un-
der tetramodal-frequency excitation, the vibration frequency of around 7.33 MHz
and amplitude of around 0.03 pm are achieved at the first eigenmode for 75%
Glycerol-water solution. Therefore, the micro-cantilever nonlinear sensitivity to
micro-rheological properties at the fundamental and higher eigenmodes could be
improved by utilizing multi-frequency excitation schemes.
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ABSTRACT

Let F be a free Leibniz algebra generated by the set X = {z1,...,x,} over the
field K of characteristic 0 and let R be an ideal of F. In this study, a necessary and
sufficient condition for n elements of the Leibniz algebra F/R’ to be a generating
set is given.
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THE NECESSITY OF USING RECYCLED WASTE AGGREGATE
IN TURKIYE

EREN YAGMUR

0000-0001-5938-0501

ABSTRACT

Concrete is the most commonly used construction material in the world. Accord-
ing to the amount of concrete production announced every year, Tiirkiye ranks
first among all European countries in ready-mixed concrete production. It is a
major concern for sustainability as we use large amounts of natural resources to
produce materials such as concrete. Approximately 75% aggregate can be used in
the production of normal-strength concrete. On the other hand, Tiirkiye is located
on the Alpine-Himalayan seismic belt, and high-intensity earthquakes are expected
to occur frequently. As a result of the destructive effects of these earthquakes, a
significant amount of demolition waste is generated. 11 provinces were affected by
the last Kahramanmarag earthquakes in our country, and the number of heavily
damaged or destroyed buildings is given as 61222, according to the records. Using
these wastes as effectively as possible will ensure both savings in raw material usage
and the beneficial elimination of these high-rate wastes, which have many negative
effects. In this study, the effect of the recycled aggregate added to the concrete
mix in different proportions on the mechanical properties of the concrete and its
usability was investigated.
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BICOMPLEX NUMBERS: A COMMUTATIVE-QUATERNION
APPROACH
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ABSTRACT

The study of bicomplex numbers, specifically commutative-quaternions, offers a
fascinating exploration into the properties of complexified quaternions with com-
mutative multiplication. Understanding the gradient and partial derivatives within
this mathematical framework is crucial for analyzing the behavior of bicomplex
functions. Real quaternions are not commutative but bicomplex numbers are com-
mutative by multiplication. Bicomplex numbers are the special case of real quater-
nions. In this study, gradient and partial derivatives are obtained for bicomplex

number valued functions.
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A FUZZY SOFT SET-BASED APPROACH TO IDENTIFY
ACADEMIC DISHONESTY AND MISCONDUCT

ESRA KORKMAZ

0000-0002-1065-5612

ABSTRACT

Academic dishonesty and misconduct are significant challenges in educational set-
tings, posing serious threats to academic integrity and students’ well-being. Ad-
dressing this problem requires an effective decision-making to determine appropriate
interventions and sanctions. In this study, we present a novel approach that utilizes
fuzzy soft sets, resulting in robust and flexible decision-making processes.
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SECOND ORDER MODEL REDUCTION OF HIGHER ORDER
SYSTEMS AND PID CONTROLLER DESIGN

ALI YUCE

ABSTRACT

Reduced order systems are used to avoid computational complexity in higher order
plant models. Low-order or standardized transfer functions are more suitable for
controller design. In addition, Salem presented a non-overshoot and analytical PID
controller design technique for standard quadratic systems. In this study, efficient
PID controller design for high-order systems is carried out with the help of a second-
order reduced model. The curve fitting technique is used to reduce the model to
the second-order structure. The open loop unit step response of the higher order
system is fitted with the parametric unit step response of the standard quadratic
system. Particle Swarm Optimization (PSO) algorithm is used to detect unknown
¢ and w,, parameters. The analytical method proposed by Salem has been applied
for the PID controller design of second-order model. Thus, PID controller design
for any higher order system is performed in two stages using model reduction and
model based PID controller design techniques. It has been seen that the efficient
PID controller designed for the second order equivalent models is a suitable design
for the higher order system.
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ON THE EXPONENTIAL STABILITY OF STATIONARY AND
PERTURBED IMPLICIT SYSTEMS

NOR-ELHOUDA BEGHERSA, M. BENABDALLAH, AND M. HARIRI
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ABSTRACT

In the present work, we study the exponential stability of the stationary dif-
ferential systems of the form: Az’(t) — Bx(t) = 0 for all ¢ > ¢y, where A and
B are linear bounded operators in Hilbert spaces. The obtained results on the
one hand are the generalization of the Liapounov theorem for the spectrum of the
operator pencil AA — B. On the other hand, the establishment of the exponen-
tial stability conditions for the stationary and perturbed systems described by as:
Az’ (t) — (B + B(t))z(t) = 0.
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LOCALLY RECOVERABLE CODES BASED ON THE MATRICES
DERIVED FROM THE MAGIC SQUARES
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ABSTRACT

An (n,k,r) locally recoverable code (for shortly LRC) is a code of length n and
dimension k over a finite field such that a symbol in any coordinate of a codeword
can be recovered by accessing the symbols in at most r other coordinates. These
codes are used in distributed storage systems by Microsoft Azure and Hadoop since
they can recover a failed node by accessing the minimum number of the surviving
nodes. A matrix is called as an (r,t)-regular matrix if its each row has uniform
weight 7 and each column has uniform weight ¢. In this study, new (r,t)-regular
matrices are obtained by using the magic squares and the parametrization of an
LRC code is given by using these (r,t)-regular matrices.
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NEW NUMBER SEQUENCES BUILT ON HYBRID NUMBERS

M. UYSAL AND E. OZKAN

ABSTRACT

In this study, we define new number sequences with the help of hybrid numbers.
We give the basic definitions and properties of these number sequences. We exam-
ine some properties associated with these numbers. We obtain Binet’s Formulas
and generating functions and calculate some important identities such as Cassini’s
identity of these hybrid number sequences.
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MODELING AND ANALYSIS OF CAPACITATED NONLINEAR
NETWORK TRAFFIC ASSIGNMENT PROBLEM

HASAN DALMAN

ABSTRACT

This paper is devoted to the study of Traffic Assignment Problems with Capac-
ities [3]. The traffic network is represented as a directed graph consisting of nodes
and connections ([1]-[4]). The problem aims to determine the user flow pattern in
a transportation network while considering capacity limitations on the links. As it
is well known, when the capacity of a link reaches its saturation point, the traffic
volume starts to increase, leading to congestion and queues. In such networks, the
focus is on each user selecting their optimal path. In this study, the static network
is transformed into a dynamic one to find the user equilibrium. The neural dy-
namic network approach, employing Euler and Runge-Kutta methods, is utilized
to analyze congestion and flow dynamics in the network.
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CYCLIC DNA CODES OVER MIXED ALPHABETS

TULAY YILDIRIM

ABSTRACT

In this paper we purpose to construct cyclic DNA codes over the mixed alpha-
bets. We discuss their generator polynomials as well as the structure of seperable
codes. Using the structure of these codes, we study cyclic DNA codes. By using
Gray map, we define correspondence between DNA codons of alphabets and the
elements of the ring. Also, we discuss some conditions of cyclic codes over the
given ring to be reversible and reversible-complement. As applications, we provide
examples of new cyclic DNA codes.
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SOLVABILITY AND GUH STABILITY RESULTS OF FUZZY
NONLINEAR ABC-FRACTIONAL COUPLED SYSTEM
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ABSTRACT

In this paper, we mainly take into account a fuzz nonlinear Atangana Baleau Ca-
puto fractional coupled equations. After discussing several key ideas on fuzzy ABC
operator, some new and easily verifiable sufficient criteria of solvability are obtained.
We further prove that this system is generalized Ulam Hyers (GUH) stable. Finally,

an example is applied to explain the availability of our major results.
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CLIQUE MATCHING NEIGHBORHOOD POLYNOMIAL OF
GRAPHS

ALDISON M. ASDAIN AND ROSALIO G. ARTES JR.

ABSTRACT

A cligue in a graph G is a subset of V(G) which induces a complete subgraph
of G. If v € V(G), the neighborhood of v in G is the set Ng(v) = {u € V(G) :
wv € E(G)}. For a subset S of V(G), the neighborhood system of S in G is the set

S) = U Ng(s) \ S. Two edges in a graph G are said to be incident if they
seS
share a common vertex. A subset T of E(G) is said to be an independent edge set
if T is mutually non-incident. An independent edge subset T of E(G) is called a
matching. The matching neighborhood of a subset S of V(G) is a subset of the edge
neighborhood system of S in G which is independent. The cligue matching neigh-
n—im(G)
borhood polynomial of a graph G is given by W ., (G;x,y) Z Z mi; (G)z Yty
j=0 =1
where m;;(G) is the number of i-matching subsets of E(G) with a matching neigh-
borhood system of maximum cardinality equal to j and m(G) is the cardinality
of a maximum matching subset of E(G), called the matching number of G. In
this paper, we established the clique matching neighborhood polynomials of some
special graphs and graphs resulting from some binary graph operations.
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ABSTRACT

The Allee effect is known as a reduction of the per capita growth rate of a popu-
lation of biological species at densities smaller than a critical value. An individual
of a species that is subject to an Allee effect will suffer a decrease in some aspect
of its fitness when conspecific density is low. The Allee effect which can have con-
siderable effects on predator-prey dynamics has been classified into two categories:
strong Allee effect and weak Allee effect. It is called a strong Allee effect if the per
capita growth rate in the limit of low density is negative. It means that when the
population density falls below a certain threshold, the population may struggle to
grow or even face extinction. A weak Allee effect means that the per capita growth
rate is positive at zero density. A predator-prey system with a strong Allee effect on
the prey population can result in prey extinction or reduced predation dynamics.
On the other hand, populations with weak Allee dynamics exhibit slower growth
rates when their densities are low, but they never reach negative per-capita growth
rates, meaning there is no specific threshold they need to surpass.

This study deals with a discrete-time predator-prey model which describes the
interaction of prey and predator. The considered model is formed by adding the
Allee effect on prey. The stability of the fixed point of the model and the existence
conditions of the period-doubling bifurcation are investigated. In addition, the
direction of the examined bifurcation is given. Moreover, several simulations to
support our analysis results are given.
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HIKMET SEYHAN OZARSLAN AND BAGDAGUL KARTAL
0000-0002-0437-052X and 0000-0001-6223-0838
ABSTRACT

In the present study, a theorem which gives necessary and sufficient conditions for
the inclusion relation between |A,p,,3;d|, (see [1]) and |B,py,B;0 |,
summability methods is introduced. Also, some known results are deduced from
this theorem.
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ON INFRA FUZZY-SOFT TOPOLOGICAL SPACES

ARIFE ATAY

0000-0002-3373-8699

ABSTRACT

It is always interesting to obtain structures that retain some topological proper-
ties but have a weaker condition. In this study, we will introduce a topological
structure that is not closed under arbitrary combination and is a subfamily of the
family of fuzzy soft sets. Firstly we will give definitions of this subfamily. The basic
properties of this space, which we will call infra-fuzzy soft topological spaces, will
be investigated. We will show that the union of infra fuzzy-soft topological spaces
is not a infra fuzzy-soft topological space. In the upcoming work we will examine
the equivalents of some topological concepts in infra-fuzzy-soft topological spaces.
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ON DERIVATIONS OF FREE BICOMMUTATIVE ALGEBRAS

SEHMUS FINDIK
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ABSTRACT

Objects

x Identities defined as (z1x9)xs = (r123)x2 and x1(xaws) = xo(x123) are called
right symmetry and left symmetry, respectively.

* An algebra satisfying both right and left symmetries is called bicommutative.

% A nilpotent linear derivation § of a bicommutative algebra F is called a
Weitzenbock derivation. The set F® = {u € F : §(u) = 0} is a subalgebra of
F called the algebra of constants of the derivation §.

x We assume that Fo, = (€1,¥y1,...,%n,Yn) is the free bicommutative algebra
of rank 2n over a field of characteristic zero, and ds,, is its Weitzenbock derivation
such that da,, (y;) = 24, d2n(x;) =0, for each i € {1,...,n}.

Objectives
* We study the algebra FQ‘S;"L“ of constants of dz2,, and provide a generating set of
this algebra.
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GENERALIZATION OF ALMOST PRIMARY AND NILARY
IDEALS IN NONCOMMUTATIVE RINGS

ALAA ABOUHALAKA

0000-0002-5818-8064

ABSTRACT

In this paper we review works done on [4]. We extend the concept of almost pri-
mary ideals from commutative rings to noncommutative rings by introducing the
notion of almost right primary ideals. We generalize the notion of nilary ideals in
[7], and investigate various characteristics and properties that are specific to these
ideals. Furthermore, we analyze rings in which every ideal can be classified as an
almost right primary ideal (or an almost nilary ideal). Specifically, we identify the
key properties of decomposable rings in which every ideal can be categorized as an
almost right primary ideal (or an almost nilary ideal).
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LOCAL LOWER SEPARATION AXIOMS IN Q-REFLEXIVE
SPACES

SAMED OZKAN
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ABSTRACT

Several authors have extended the classical separation axioms of topology to
topological categories. In 1991, these axioms were extended to an arbitrary set-
based topological category by Baran [5] in terms of initial, final structures and
discreteness. He defined the separation axioms first locally and then point free.

The development of lattice theory has led to the study of various mathematical
frameworks using lattice structures, including lattice-valued topology [4], quantale-
valued approach space [2, 7], quantale-valued metric space [3], lattice-valued pre-
ordered space [4]. This encourages us to research local separation axioms in quantale-
valued reflexive spaces, a generalization of quantale-valued preordered spaces [9].

In this paper, we first introduce the category Q-RRel consisting of quantale-
valued reflexive spaces and (Q-monotone mappings, which is a normalized topo-
logical category over Set, the category of sets and functions. Additionally, we
characterize each of the local T;, i = 0,1,2, and Prely Q-reflexive spaces and
investigate the relationships among them.
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INVARIANT ALGEBRAS IN POLYNOMIAL RINGS
NAZAR SAHIN OGUSLU
0000-0001-7407-9178
ABSTRACT

It is well known that the algebra of invariants of a finite group in the polynomial
algebra of finite rank has a finite generating set. In this talk, we handle some
concrete subgroups of the symmetric group, and investigate generating sets for
their invariant algebras in polynomials rings of low rank.
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AN ACTION OF DIHEDRAL GROUP
NAZAR SAHIN OGUSLU
0000-0001-7407-9178
ABSTRACT

Classical invariant theoretical studies were started by the fourteenth problem
of Hilbert asking the number of minimal generators of the algebra induced by the
action of subgroups of the general linear group on the commutative associative
unital algebra of finite rank. In the current work, we discuss the dihedral group
action and provide an explicit generating set.
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AN ALMOST UNBIASED RIDGE ESTIMATOR IN BETA
REGRESSION

YASIN ASAR

0000-0003-1109-8456

ABSTRACT

In this paper we introduced an almost unbiased beta ridge estimator to overcome
the problem of multicollinearity in the beta regression model. The proposed es-
timator is based on the well-known ridge estimator and its extension to the beta
regression model. Although, the beta ridge estimator is useful in the presence of
ill-conditioned data matrices, it has large bias. Thus, it is reasonable to propose an
almost unbiased ridge type estimator in beta regression. An extensive Monte Carlo
simulation study is performed to compare the performance of the proposed almost
unbiased beta ridge estimator to beta ridge estimator and the maximum likelihood
estimator. According to the results of the simulation study, almost unbiased beta
ridge estimator has lower mean squared error and squared bias values for certain
scenarios.
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REVOLUTIONIZING MATRIX COMPUTATIONS: A PRACTICAL
APPROACH FOR EFFICIENT CALCULATION OF MATRIX
SIGN FUNCTION

GUL KARADUMAN

ABSTRACT

Matrix computations are fundamental operations in numerous scientific and engi-
neering fields, such as machine learning, quantum mechanics, and numerical analy-
sis. Calculating the matrix sign function, which determines the sign of each entry in
a matrix, is of great significance in these applications. However, efficiently comput-
ing the matrix sign function remains challenging, especially for large matrices. This
study introduces a way to approximate the matrix sign function using the Taylor
expansion and Generalized Minimal Residual (GMRES) algorithm. The proposed
approach reduces the computational complexity and enhances the numerical sta-
bility, making it highly practical for a wide range of applications.
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MULTIPLICATION RULES FOR POINTWISE INNER
AUTOMORPHISMS IN LIE ALGEBRAS
ELA AYDIN
0000-0003-4867-0583
ABSTRACT

Let K be a field of characteristic zero, and IV, . be the free metabelian nilpotent
of class ¢ Lie algebra of rank m over K. In this talk, we consider the group of
pointwise inner automorphisms of Ny, ., and establish multiplication rules in this
group for low nilpotency classes ¢ and ranks m.
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EXACT SOLUTION OF THE SCHRODINGER EQUATION IN
TOPOLOGICALLY MASSIVE SPACETIME

ALI TARSUSLU AND KENAN SOGUT

ABSTRACT. We study exact solutions of the Schrédinger equation in a topo-
logically massive space-time. Exact solutions are obtained in terms of the
hypergeometric functions. We also obtained the momentum quantization with
the help of the condition of the wave function to be bounded. The investigation
is performed in the framework of rainbow formalism of the General Relativity
Theory (RGT). The quantized momentum is evaluated for different choices of
the rainbow functions.
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AN APPLICATION OF CONTROLLED SETS IN MEDICAL
DIAGNOSIS

SINEM TARSUSLU(YILMAZ) AND GOKHAN CUVALCIOGLU
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ABSTRACT

Fuzzy set introduced by Zadeh as an extension of crisp sets in 1965[11]. Sev-
eral generalization of fuzzy sets The intuitionistic fuzzy set concept was defined by

At
to

anassov in 1983 [1] as an extension of fuzzy sets by enlarging the truth value set
the lattice [0,1] x [0, 1]. Intuitionistic fuzzy sets have different application areas

such as logical programing, machine learning, decision making problems. Medical
diagnostic applications have studied in intuitionistic fuzzy sets with different ap-
proaches, as distance measure, similarity measure etc [7, 8, 9, 10]. In this study,
controlled sets were applied to medical diagnosis. The results obtained with using
the smallest distance were compared with the results of previous studies.
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ABSTRACT

In this article, generating curves of translation surfaces are paired with some spe-
cial curve pairs. With the results obtained from these pairings, the developable and
minimal translation surfaces are characterized. In addition, the surface curvatures
of the translation surface are obtained. For a better understanding of the results,
examples are given and their drawings are made with the help of Mathematica.
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COMPLEX MATRIX VERSION OF HYBRID NUMBERS

C¢. RAMIS AND Y. YAZLIK

ABSTRACT

Dual, complex, and hyperbolic number systems are combined to generate the hy-
brid number system in four dimensional space E3 [3]. In this study, we transform
hybrid numbers into a new form and define a linear transformation over complex
matrices. The characteristics of complex matrix representation are examined and
their algebraic properties are derived.
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APPROXIMATE SOLUTIONS OF THE MODIFIED KRATZER
POTENTIAL PLUS SCREENED COULOMB POTENTIAL IN
N-DIMENSIONS

A. OZFIDAN

ABSTRACT

We investigate the bound state solutions of the N-dimensional Klein-Gordon equa-
tion with the modified Kratzer potential plus screened Coulomb potential via the
asymptotic iteration approach. By the use of Greene-Aldrich approximation, we
construct the N-dimensional energy spectrum and the N-dimensional radial wave-
function in relativistic theory. To test the accuracy of our analytical approach, we
compare the present results with other reported works.
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ON LEAP ZAGREB INDICES OF A SPECIAL GRAPH
OBTAINED BY SEMIGROUPS

YASAR NACAROGLU
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ABSTRACT

In 2013, Das et al. defined the monogenic semi-group graphs [1]. And, various
topological indices of the monogenic semi-group graphs have been calculated so far
[2, 3]. The aim of this study is to continue to create formulas for the topological
indices of these special graphs. In this study, we give exact formulae for various
the leap Zagreb indices of this special algebraic graph obtained from monogenic
semi-groups.
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APPROACH TO INTUITIONISTIC FUZZY SETS WITH
COMPARATIVE EXAMPLES OF DECISION MAKING
METHODS IN DIFFERENT FIELDS
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ABSTRACT

Intuitionistic fuzzy sets are of interest to many researchers both in theory and
in practice. Moreover, applications of decision making methods on intuitionistic
fuzzy sets are popular research areas today and yield effective results. Recently,
with the help of intuitionistic fuzzy sets, decision making applications are made in
many areas such as education, engineering, medicine, personnel selection, etc. In
this study has been investigated how intuitionistic fuzzy sets are used and benefitted
from these sets in different application areas.
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APPROXIMATION OF MAX-PRODUCT TRUNCATED
BASKAKOV OPERATORS BY FUZZY NUMBERS

E. ACAR AND S. KIRCI SERENBAY
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ABSTRACT

The main purpose of this paper is to use called Truncated Baskakov operator
of max-product kind for approximating fuzzy numbers with continuous member-
ship functions. We will show that these operators additionally maintain the quasi-
concavity in a manner analogous to the specific case of the unit interval. These
results turn out to be particularly useful in the approximation of fuzzy numbers
since they will enable us to construct fuzzy numbers with the same support in
a straightforward manner. Additionally, these operators provide a good order of
approximation for the (non-degenerate) segment core.
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A METHOD FOR DECIDING APPLICABILITY OF
BLOCKCHAIN IN AVIONICS SYSTEMS

AYSENUR SAYIL AND HARUN CELIK

ABSTRACT

New threats are emerging every day for existing avionic systems that utilize cen-
tralized architectural structures. A security vulnerability in any avionic system
poses a threat to data security, flight safety, crew safety, and privacy [1]. The cen-
tralized architecture of current systems used for air traffic control leaves aircraft
vulnerable to various attacks. These attacks can result in aircraft hijacking, data
manipulation, data deletion, and disruption of synchronized communication. Simi-
larly, systems employing this centralized architecture struggle to effectively control
the entire airspace when planning routes for swarm aerial vehicles [2]. Blockchain
technology possesses the potential to offer solutions to these challenges with its de-
centralized structure. Blockchain technology can enhance avionic systems in terms
of core services, promote information sharing, and provide a comprehensive data
view to improve security and aircraft operability [3]. However, the use of blockchain
is not necessary for every encountered problem, nor can the same type of blockchain
resolve every problem. It is crucial to evaluate different types of blockchains, con-
sidering their pros, cons, and limitations, in order to select the most suitable type.
At this point, understanding the specific needs that blockchain excels in meeting
becomes imperative. This study proposes a method to comprehend the applicabil-
ity of blockchain as a viable solution method. The ability to consider blockchain as
an option while fulfilling the functions of the designed avionic system constitutes a
fundamental component in determining whether blockchain usage is necessary for
the problem. The initial steps of the proposed method involve a comprehensive
understanding of the problem within the avionic system, conducting a thorough
analysis of its structure, and clearly defining the system’s functions. With this
method, after establishing that blockchain can be considered as an option, different
types of blockchains can be compared based on their advantages, disadvantages,
and limitations to select the most suitable one.
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ON ISOLATED SUBSEMIGROUPS OF ORDER-DECREASING
TRANSFORMATION SEMIGROUPS

M.YAGCI

ABSTRACT

For an arbitrary set X, the set Tx of all transformations of X is a semigroup
under composition, and called the full transformation semigroup on X. If X =
X, ={1,...,n} with its natural order, then Tx is denoted by 7,. A transforma-
tion « € T, is called order-decreasing if xa < x for each x € X,,. The semigroup
of all order-decreasing transformations in 7, is denoted by D,,. Let E(D,,) be the
set of all idempotents in D,, and for any £ € E(D,,), let

D,(§)={aeD, : a™=¢ forsome meZ}.

A subsemigroup T of a semigroup S is called isolated provided that for all z € .S,
the condition z™ € T for some n € N implies x € T. In this talk we show that
D, (€) is the unique isolated nilpotent subsemigroup of D,,.
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A NOVEL METHODOLOGICAL FRAMEWORK TO IDENTFY
THE CRITERIA FOR DECISION-MAKING PROBLEMS IN
NEUTROSOPHIC FUZZY ENVIRONMENT

0.F.GORCUN AND H. KUCUKONDER

ABSTRACT

Identifying the suitable and appropriate criteria is a significant and critical step
in structuring decision-making problems, as well-structured decision-making prob-
lems make it possible to produce effective and practical solutions. However, many
scholars have adopted two approaches to identify the criteria. The first is to prefer
to create criteria set based on the standards used in previous research, and the sec-
ond is to identify the criteria by collecting experts’ evaluations. Both approaches
have some drawbacks and limitations. Some criteria presented by the previous
works may have lost their actuality or may be less influential or entirely uninfluen-
tial. In addition, only focusing on the experts’ evaluations to define the criteria may
cause overlooking the knowledge accumulated about the subject through long ages
in the literature. This paper adopted a mix including both approaches by keeping
these gaps in mind. First, the criteria utilized in the previous studies are collected,
and by handling them individually, experts evaluate the criteria. Besides, experts
can also recommend adding new criteria not on the list in the first phase of the
evaluation process. In this phase, the extension of the Delphi technique based on
T2NFNs is proposed, as the evaluation process may incorporate many complicated
predictable and predictable ambiguities. Also, the proposed model enables a com-
plete consensus among experts at the end of the evaluation process. As a result,
the developed model consists of the advantages of T2NFNs and the Delphi tech-
nique. The T2NFN-Delphi can capture and process uncertainties better than the
Delphi approaches’ traditional and fuzzy versions. Hence, the T2NFN extension
strengthens the classical Delphi approach.
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SOLVING NONLINEAR SHE EQUATIONS USING HHO
ALGORITHM

YASIN BEKTAS
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ABSTRACT

Selective Harmonic Elimination-Pulse Width Modulation (SHE-PWM) is a widely
used modulation technique in power electronics. However, solving SHE equations
requires complex and computationally intensive calculations. To tackle this com-
plexity, algorithms inspired by nature have been developed. This study focuses
on solving 11-level nonlinear SHE equations using the Harris Hawks Optimization
(HHO) algorithm. The results demonstrate the effectiveness of the HHO algorithm
in solving nonlinear SHE equations for 11-level modulation schemes within the
modulation index range of 0.1 to 1.0.
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DNA CODES FROM REVERSIBLE GROUP CODES BY A
VIRUS OPTIMISATION ALGORITHM

ADRIAN KORBAN, SERAP SAHINKAYA, AND DENIZ USTUN

ABSTRACT. In this paper, we employ group rings and some known results on
group codes to study reversible group DNA codes. We define and study re-
versible cyclic DNA codes from a group ring point of view and we also introduce
the notion for self-reciprocal group ring elements. Moreover, we search for re-
versible group DNA codes with the use of a virus optimisation algorithm. We
obtain many good DNA codes that satisfy the Hamming distance, the reverse,
the reverse-complement and the fixed GC-content constraints.
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ABSTRACT

Let G be a connected graph. For two vertices © and v in a graph G, the geo-
detic closure of {u,v} is the set Ig[u,v] = {u,v} U{y : y lies in a u-v path in G}.
We introduced a new graph topological index called the geodetic index of G which
is given by ¢;(G) = Z |I[u,v]|. In this paper, established relationships be-
u,veV(G)

tween the graph theoretic properties of G and its corresponding geodetic index.
Moreover, we have generated results on the geodetic index of some special graphs
and graphs resulting from the join and the corona of two connected graphs.
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ABSTRACT

Let G be a connected graph. An induced path in G is a path in G induced by
a subset of V(G). The induced path polynomial of G, denoted by P(G;x), is the
generating function of the sequence (p;(G))$2,, where p;(G) is the number of in-
duced paths in G of order ¢. In this paper, we characterized the induced paths in
graphs resulting from the join and corona of two connected graphs. Finally, we
established the induced path polynomials of graphs resulting from these two binary
graphs operations in terms of the induced path polynomials of the graphs being
considered.
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ABSTRACT

For two vertices u and v in a graph G, the geodetic closure of {u,v} is the set
Iglu,v] = {u,v} U{y : y lies in a u-v path in G}. The geodetic closure of a subset
S of V(G) is the set I¢[S] = U Ic[u,v]. A subset S of V(G) is said to be convex
u,vES

if for every pair of vertices {u,v} C S, the geodetic closure of {u,v} is contained
entirely in S. A convex subset of cardinality ¢ is called an i-convex set. The con-
vexity number of a graph G is the cardinality of a maximum proper convex subset
of V(G) and is denoted by con(G). A convex subgraph as defined by Artes and
Laja [2] in 2014, is a subgraph of G induced by a convex subset of V(G).

We introduce a new graph polynomial as follows: The convex independent com-
mon neighborhood polynomial of a graph G of order n in the indeterminates x

n— n
and y is given by Teien (G, y) = ZZcij(G)xiyj, where ¢;;(G) is the number
§=0i=1
of i-convex subsets in G with a corresponding maximum independent subset of the
common neighborhood system has cardinality equal to j.
In this paper, we established the convex independent common neighborhood
polynomial of graphs resulting from the join and the corona of two connected
graphs.
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ABSTRACT

In this study we tried to apply the face recognition task on masked faces using
hand-crafted methods. Due to COVID-19 and masks, facial identification from
unconstrained images became a hot topic. To avoid COVID-19, most people use
masks outside. In many cases, typical facial recognition technology is useless. The
majority of contemporary advanced face recognition methods are based on deep
learning, which primarily relies on a huge number of training examples, however,
masked face recognition may be investigated using hand-crafted approaches at a
lower computing cost than using deep learning systems. We intend to construct a
low-cost system for recognizing masked faces and compare its performance to that
of face recognition systems that do not use masks. The proposed method fuses
handcrafted methods using feature-level fusion strategy. This study compares the
performance of masked and unmasked face recognition systems. Experiments are
undertaken on two publicly accessible datasets for masked face recognition: Masked
Labeled Faces in the Wild (MLFW) and Cross-Age Labeled Faces in the Wild
(CALFW). The results are encouraging compared to the state-of-the-art models.
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A NOTE ON HIGHER ORDER PELL 25-IONS
HAYRULLAH OZIMAMOGLU
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ABSTRACT

In this study, we describe higher order Pell numbers. We establish higher order
Pell 2°-ions whose components are these numbers. We obtain recurrence relation,
Binet’s formula, generating function, exponential generating function, Vajda’s iden-
tity, Catalan’s identity, Cassini’s identity and d’Ocagne’s identity of higher order
Pell 2%-ions. In addition, we generate a matrix whose entries are higher order Pell
2°-ions and use these matrices to obtain Cassini’s identity as a novel type.
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SOME PROPERTIES OF LEONARDO SEDENIONS
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ABSTRACT

In this study, we investigate Leonardo sedenions. We provide some relationships
among Fibonacci, Lucas and Leonardo sedenions. Furthermore, we derive recur-
rence relations, generating function, Binet’s formula, exponential generating func-
tion, Catalan’s identity, Cassini’s identity and d’Ocagne’s identity of Leonardo sede-
nions.
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ON MODELING ON MULTIPLICATIVE CALCULUS FOR
POPULATION GROWTH

Y. Z. ALTAY, A. BUCAK, AND S. GOKTAS

ABSTRACT

Grossman and Katz developed a comprehensive framework of calculus that ex-
tended beyond classical calculus, encompassing various branches of non-Newtonian
calculus [6]. Non-Newtonian calculus, with its infinite sub-branches, such as geo-
metric, anageometric, biogeometric, quadratic, and harmonic calculus, offers diverse
perspectives. Among these sub-branches, geometric calculus, also known as mul-
tiplicative calculus [1, 7], introduces a distinct approach. Multiplicative calculus
proves particularly valuable in scenarios where products and ratios naturally facil-
itate the combination and comparison of magnitudes. Numerous authors [1,3-5]
have extensively explored the principles of multiplicative calculus in various studies.
In this study, population growth models, which are based on classical differential
equations and whose solutions are determined by an exponential function, will be
reconstructed on multiplicative calculus and solutions of equations containing mul-
tiplicative derivatives will be found in the established models.
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THE EVALUATION OF THE CRITERIA TO BE TAKEN INTO
ACCOUNT WHEN SELECTING ONLINE SHOPPING SITES
BASED ON INDUSTRY 4.0 WITH USING DEMATEL METHOD

ZEYNEP DURMAZ AND ERDEM AKSAKAL

ABSTRACT

In recent years, with the rapid development of technology and the increasing use
of the Internet, interest in online shopping sites has increased even more. Given
this growing consumer interest, the competition among online shopping sites is in-
creasing daily. In this competitive environment, it is of great importance to be
a preferred platform that attracts consumers’ attention. This study discusses the
evaluation process of the criteria believed to be effective in the preference of on-
line shopping sites based on Industry 4.0. The criteria to be considered in the
study are: product information and variety, timely and accurate delivery, website
design and performance, reliability /confidentiality, and customer satisfaction. The
DEMATEL method will be used to determine the relationships and importance of
these criteria. In this way, the process of determining the criteria to be considered
in the environment of online competition will be shown and the criteria that are
assumed to contribute to it will be evaluated.
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CONNECTED, COMPACT, AND SOBER OBJECTS IN CONLIM
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ABSTRACT

In this paper, we characterize (strongly) closed subsets of a constant limit space and
show that they induce a notion of closure. Furthermore, we introduce the notions
of c-connected, compact, quasi-sober, sober, irreducible objects in ConLim (the
category of constant limit spaces and continuous maps.), where c is is a closure oper-
ator of ConLim. Finally, we examine the relationship as well as interrelationships
between them.
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FINITE ELEMENT METHOD FOR THE NONLOCAL ELLIPTIC
PROBLEM WITH A p-KIRCHHOFF-TYPE OPERATOR
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ABSTRACT

This work is devoted to the study of the finite element method for a class of non-
local elliptic problems associated with p- Kirchhoff-type operator. There has been
active ongoing research on the study of problems associated with the p-Laplace op-
erator, which appears in a variety of physical fields [2, 3, 4]. In particular, a lot of
attention has been devoted to nonlocal problems. One of the justifications of such
models lies in the fact that in reality the measurements are not made pointwise but
through some local average. This work is devoted to the study of the finite element
method for a class of nonlocal elliptic problems associated with p-Kirchhoff-type
operator. The convergence and a priori error estimates for the discrete formulation
are established. Moreover, the finite element formulation is nonlinear, it can then
be solved by Newton-Raphson’s iterative but the main issue is that the Jacobian
matrix of the Newton-Raphson method is full due to the presence of the nonlocal
term thereby making computation expensive. The scheme presented here takes into
account such issues. The predictions observed theoretically are validated by means
of numerical experiments.
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STATISTICAL CAUCHYNESS WITH DEFERRED CESARO
MEAN IN ASYMMETRIC CONTEXT

ZEYNEP HANDE TOYGANOZU

0000-0001-6421-5690

ABSTRACT

In this study, deferred Cesaro mean statistical Cauchy sequences were defined in
asymmetric metric spaces. Since the lackness of symmetry causes failures several
classic statements in the asymmetric context, the conditions required for a deferred
statistically convergent sequence to be a deferred statistically Cauchy have been
investigated in such spaces.
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COMPARISON OF PREDICTORS/ESTIMATORS IN GENERAL
LINEAR MODELS WITH STOCHASTIC RESTRICTIONS
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ABSTRACT

In this study, we have given some results regarding the comparison of predic-
tors/estimators under general linear models with stochastic restrictions. By choos-
ing the best linear unbiased predictors/estimators (BLUPs/BLUES), which is one
of the predictors/estimators, we have obtained comparisons according to the mean
square error matrix criterion (MSEM). We have used rank and inertia formulas in
matrix algebra. For topics related to the results obtained in this paper, please refer
to the following references [1]-[3].
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APPROXIMATE SOLUTIONS OF THE INTEGRO-PARTIAL
FRACTIONAL EQUATION INVOLVING TEMPERED -CAPUTO
FRACTIONAL DERIVATIVE
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ABSTRACT

This manuscript proposes an approximate solution for weakly singular kernel par-
tial integrodifferential equations with tempered ¢-Caputo fractional derivative of
order a € (0,1). Our method employs a second order time difference approxi-
mation and uses the tempered fractional integral operator together with piecewise
linear interpolation to compute the singularity of the kernel arising during the dis-
cretisation process. In addition, the stability of the method is evaluated by using
Von Neumann analysis. To show the reliability and applicability of the proposed
approach, numerical examples have been solved.
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SOLVABILITY OF A SYSTEM OF THIRD-ORDER DIFFERENCE
EQUATIONS

S. DEVECIOGLU AND M. KARA
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ABSTRACT

In this study, we investigate the following four-dimensional system of difference
equations
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where the initial values u_g, v_g, w_g, t_g, k € {1,2,3}, and the parameters «,
B, and « are real numbers. The solutions of aforementioned system are obtained
in explicit form. In addition, we examine the solutions according to some special
cases of the parameters. Finally, numerical examples are given to demonstrate the
theoretical results.
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PROPERTIES OF GENERALIZED SEMI CLOSED SETS IN THE
TOPOLOGY
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ABSTRACT

Levine [3, 4] introduced semi-closed sets in 1963 and generalized closed sets in
topology in 1970. There are many studies in the literature about generalized open
sets, generalized closed sets, and their properties [2, 5]. After, Bhattacharyya et al.
[1] were introduced the concepts of generalized semi closed sets using semi closure
to characterize the s-normality axiom in 1990. If (X, 1) is a topological space and
A C X, then A is called generalized closed if A C U whenever A C U and U € T,
where A is semi closure of A. If semi closed is taken instead of usual closed and
semi closure is taken instead of usual closure in this definition, we obtained the
generalized semi closed (in brief, gs— closed) set concept.

In this paper, we found the various papers in the field of gs— closed sets. We
used these sets to study the notions like gs— closure operators, gs—closed mappings,
gs— regular, and gs— normal spaces.
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EXISTENCE THEOREMS FOR SET-VALUED OPERATORS IN
WC-BANACH ALGEBRAS

CESIM TEMEL AND MUBERRA SELAH
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ABSTRACT

In this work, we aim to establish suitable conditions that will ensure the exis-
tence of the solution for set-valued operator equations in WC-Banach algebras. We
present some new set-valued existence theorems under these conditions. Finally, to
prove these results, we used the measure of weak non-compactness technique and
generalized D-Lipschitzian.
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NOVEL INEQUALITIES FOR GENERALIZED FRACTIONAL
INTEGRALS APPLIED TO SYNCHRONIZED CONVEX
FUNCTIONS

ABDULLAH AKKURT AND HUSEYIN YILDIRIM
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ABSTRACT

In this article, we demonstrated that the product of two synchronized convex func-
tions is also synchronized convex. Subsequently, utilizing this convexity property,
we derived new fractional integral inequalities. These inequalities were extended
using the generalized Riemann-Liouville fractional integral. In our study, we dis-
covered and proved these inequalities, which support the existing results in the
literature.
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TOTALLY UMBILICAL SEMI-INVARIANT SUBMANIFOLDS OF
POLY-NORDEN MANIFOLS

SERIFE NUR BOZDAG

ABSTRACT

In this study, semi-invariant submanifolds of poly-Norden manifolds are introduced.
Particularly in totally umbilical semi-invariant submanifolds, distributions that are
orthogonal complement to each other in the tangent bundle are discussed. The
integrability and total geodesic foliation conditions of these distributions were ob-
tained.
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ON k—CONFORMABLE FRACTIONAL OPERATORS

SUMEYYE ERMEYDAN CIRiS AND HUSEYIN YILDIRIM

ABSTRACT. In this study, we define the left and right fractional k—conformable
integrals and derivatives. Furthermore, we obtained the fractional k—conformable
derivatives of functions associated with some spaces and express their proper-
ties.
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SIGN LANGUAGE RECOGNITION MOBILE APPLICATION FOR
TURKISH LANGUAGE
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ABSTRACT

Sign language is a common and reliable way of communicating with deaf and dumb
people. This language can be done anywhere around the world however most people
do not know and understand sign language. When people do not understand that
special group of people, they either try to isolate themselves from the community
or they get angry. In order to overcome that type of problem, sign language appli-
cations have been developed which help deaf and dumb people to convey their ideas
to others. Sign language tools simply convert sign language into text in real-time.
This research aims to develop a mobile application that converts sign language
into text for the Turkish Language. This research focuses on the accuracy of the
recognition. Our Application resulted in 96,3% accuracy for three words.
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QUALITY CLASSIFICATION OF CERAMIC SANITARYWARE
PRODUCTS WITH MACHINE LEARNING TECHIQUES

SEDANUR SIMSEK AND ERDENER OZCETIN

ABSTRACT

Ceramic products have a wide range of applications in industry due to their prop-
erties such as high temperature resistance, high hardness and corrosion resistance.
On the other hand, many factors can influence the production process of ceramic
products and managing the quality control process can be challenging. Machine
learning methods are widely used in classification and prediction problems, in the
ceramic industry. In this study, we focus on the quality classification of products
using data from a large-scale ceramic sanitary ware manufacturing plant. For this
real-life problem, there are two classes in terms of quality depending on the data
used. For the two-class problem, several machine learning methods were used to
build models and discussions were made on the results obtained.
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BEST APPROXIMATION OF FIXED POINT RESULTS IN
GENERALIZED METRIC SPACES
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ABSTRACT

In 1970[26], Takahashi provided examples of convex structures in metric spaces
that were not embedded in a Banach space, prompting further exploration in this
area. Then, in 2012[14], the authors introduced subcompatibility and subsequential
continuity concepts to prove common fixed point theorems in metric and convex
metric spaces, along with related theorems on best approximation. Finally, in 2021,
the authors presented a modified version of their theorem, building upon their ear-
lier work[25]. We hereby present an introduction to a congruous concept, albeit

within diverse types of metric spaces.
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ABSTRACT

In this paper, we provide several demonstrations of fixed point theorems within
the framework of F-metric modular spaces, which were previously introduced and
defined as a means of conceptualizing modular metrics[3]. Additionally, we pro-
pose a novel approach to the Banach contraction principle specifically tailored for
F-metric spaces[1]. Our research focuses on establishing various coincidence and
common fixed point theorems within the realm of F-metric spaces|2].
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OPEN-LOOP CONTROL VS CLOSED-LOOP CONTROL IN
SMART IRRIGATION: A GAME THEORETICAL PERSPECTIVE
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ABSTRACT

This paper examines a decision-making problem involving the selection of open-loop
versus closed-loop control for smart irrigation in agriculture by using game theory.
In this regard, the use of open-loop control in addition to closed-loop control will
be evaluated by a number of parameters in terms of their economic framework. For
this reason, a game theoretical platform will be established for two farmers in the
field, one of whom uses open-loop control and the other uses closed-loop control for
agricultural irrigation. The goal of the study is to determine which type of control
results in greater economic and sustainable gains in agriculture. Using the grey
wolf optimizer, numerical experiments are conducted based on a sample table of
parameter values for each control structure, from which decision-making processes
are derived.
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FRACTIONAL ECFGM(1,1) MODEL WITH AN APPLICATION
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ABSTRACT

The grey forecasting models are one of the tools used in the forecasting of time
series. It has been one of the popular research areas in recent years due to its low
estimation error and practicality in terms of applicability. In addition, fractional
grey models have become more desirable than other models , despite the difficulty
in calculations, since they give more accurate results than integer order models.
The complexities and difficulties in fractional calculations have begun to be over-
come owing to new definitions and theorems made in recent years. The new trend
in grey modelling is to compose models that are more useful than the previous ones
and give results with less error. In this work, a novel fractional grey model derived
by using the conformable fractional derivative theory. This new model abbreviated
as ECGFM (1,1). The verification of the method is shown with real data set and
it has been shown that the proposed conformable fractional grey model is more
effective than the existing models.
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ABSTRACT

In this study, some basic concepts of surfaces are redefined with the help of con-
formable analysis. Obtained results are compared with classical results. It is stated
that which concepts change or do not change with the effect of the conformable de-
rivative. In addition, it is mentioned why the conformable derivative is used and
what its advantages are. In order to better understand the results obtained, exam-
ples are given and drawings are made with the help of Mathematica.
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FEKETE-SZEGO PROBLEM FOR TWO NEW SUBCLASSES OF
BI-UNIVALENT FUNCTIONS DEFINED BY BERNOULLI
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ABSTRACT

This investigation deals with two new subclasses of analytic and bi-univalent func-
tions defined by Bernoulli polynomial. In this paper, coefficient estimatation and
Fekete-Szegd problems are solved for these newly defined function subclasses. In ad-
dition, certain remarks are indicated for the subclasses of bi-starlike and bi-convex
functions.
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GENERALIZED KANTOROVICH-SCHURER-TYPE OPERATORS

NURSEL CETIN

ABSTRACT

In

this paper, we consider Kantorovich extension of generalized Bernstein-Schurer

operators depending on a non-negative integer parameter. We prove approximation
theorems in the space of continuous functions and L,-space. Moreover, we obtain
some estimates for the rate of convergence by using modulus of continuity and L,
modulus of smoothness of the first order.
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ABSTRACT

This research investigates the impact of the Gurney flap on the aerodynamic per-
formance of the NACA 0018 airfoil at a Reynolds number of Re = 1x10°. A total
of forty data sets are generated using the Halton sampling method, and compu-
tational fluid dynamics (CFD) simulations are performed on each set. The CFD
outputs are then utilized to train a surrogate model based on the Kriging method.
The optimization process employs the differential evolution algorithm to determine
the optimal Gurney flap height, width and angle of attack values. The findings
demonstrate that the optimized Gurney flap configuration leads to a significant en-
hancement in the lift coefficient, with an average increase of approximately 26.9%.
These results underscore the effectiveness of the Gurney flap as a means to improve
the aerodynamic performance of the NACA 0018 airfoil at the specified Reynolds
number. Further investigations and experimental validations are recommended to
validate the obtained results and explore potential applications in practical aero-
dynamic designs.
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APPROXIMATION BY BIVARIATE COMPLEX
SCHURER-STANCU POLYNOMIALS IN COMPACT DISKS
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ABSTRACT

This study focuses on investigating the ability of the tensor product type bi-
variate complex Schurer-Stancu operators to approximate analytic functions on
compact polydisks. The study derives the simultaneous approximation order and
Voronovskaja-type outcomes for these polynomials using a qualitative estimate.
The results provide insights into the accuracy of these polynomials in approximat-
ing analytic functions and their associated compact polydisks.
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ABSTRACT

In this study, we investigate some approximation properties of a new general-
ization of Bernstein-Schurer operators. Firstly, we give a uniform approximation
result and the rate of convergence by means of modulus of continuity. Then, we ob-
tain Voronovskaja and Griiss-Voronovskaja results. Finally, we demonstrate some
numerical examples relevant to our results.
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PRECONDITIONING LINEAR SYSTEMS USING KRONECKER
SUM DECOMPOSITION
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ABSTRACT

In this study, we proposed a new matrix decomposition ( Kronnecker sum decom-
position KSD) and applied it to create a new technique to preconditioning linear
systems based on Incomplete Cholesky decomposition and we found an improve-
ment in convergence acceleration of iterative methods.
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SOME NUMERICAL APPROACHES FOR COMPUTING THE
HANKEL TRANSFORM
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ABSTRACT

In this study some approaches have been investigated for the numerical compu-
tation of the Hankel transform and Bessel functions. The Hankel transform [1] of
a function f(r), 0 < r < oo, is defined as

H{f(r); 5} = / " ) (rs)dr

where J, is the Bessel’s function of the first kind of order v [2] and rJ,(rs) is the
kernel of the Hankel transform. The Hankel transform arises in solving numerous
boundary-value problems in a relatively straightforward way, using various proper-
ties of Bessel functions. The aim in these applications is to transfer the problem to
a solvable space, solve the problem it in that space, and then return to the origi-
nal space using the inverse transform. As applications, we presented approximate
solutions of two boundary value problems [3].
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FROM SIMPLICIAL HOMOTOPY TO CROSSED MODULE
HOMOTOPY
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ABSTRACT

Simplicial commutative algebras are involved in homological algebra, homotopy
theory, algebraic K-theory and algebraic geometry. Arvasi and Porter have recently
worked on the n-types of simplicial algebras in [8, 9]. Also Ak¢a and Z.Arvasi [2],
examined higher order Peiffer elements in simplicial Lie algebras.

Group crossed modules were firstly introduced by Whitehead in [3, 4]. The
homotopy relation between crossed module maps : G — G’ was introduced by
Whitehead in [4], in the context of “homotopy systems”, now called free crossed
complexes. In [6] (see also [7]), homotopy was investigated in terms of a monoidal
closed structure on crossed complexes, and an interval object. Homotopy for crossed
complexes was also developed in [5].

In [1], we show clearly that, the homotopy relation for free simplicial algebras
morphisms X — X’ is an equivalence relation. And than, we prove that this
notion of homotopy yields a groupoid with objects being the simplicial algebra
morphisms between two fixed 1-truncated simplicial algebras (with free domain),
and the morphisms being the homotopies between 1-truncated simplicial algebra
morphisms.

In this work, we obtain a homotopy of crossed module maps from homotopy of
simplicial maps and we obtain a homotopy of simplicial maps from homotopy of
crossed module maps.
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BY USING THE SPECIAL POLYNOMIALS
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ABSTRACT

In this talk, we introduce a new generalization of Szdsz operators with the help of
special polynomials. Firstly, we examine the convergence rate of our new operator
and then we find some approximation results. We also investigate new relationships
using Gould-Hopper and Hermite polynomials respectively, which are more specific
examples. Finally, a Voronovskaya-type theorem is given.
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COMPUTATIONAL AEROACOUSTIC MODELING OF
SUPERSONIC CAVITY FLOWS USING OPEN-SOURCE FLOW
SOLVERS

R.KABA, M. NIKBAY, AND B. ZAFER

ABSTRACT

Cavity flow is a fluid mechanics problem that engineers from many different
disciplines may encounter. Today, many problems such as aircraft landing gear,
weapon and store bays, windshield gaps and sunroofs of vehicles can be defined
with this flow.

Although a cavity has a simple geometry, it has very complex flow physics.
This complexity creates high-order drag resistance, energy loss, acoustic vibration
and noise for the system or component in which it is located. In addition, it
negatively affects the radar visibility, which has been intensively studied in the
military industries in recent years. Reducing the radar cross section is often given
great importance in the design of modern fighter aircraft. On the other hand
transonic and supersonic flight continuity have become essential in new generation
military aircrafts. A particular consequence of such requirements is the embedded
weapon bay in the aircraft configuration.

In this study, computational aeroacoustic modeling of supersonic cavity flows is
investigated by using open source solvers and validated with the main test studies
in the literature. Referenced test problem M219 cavity is examined in detail and
with many inputs, assumptions and methods will be determined for the numerical
analysis to be made. OpenFOAM with HISA was used for simulations.

With this study, the high-accuracy simulations required for the optimization
study were performed by using IDDES (Improved Delayed DES) coupling k-w SST.
Simulations were compared with reference studies (test and numerical [1]) in terms
of SPL and OASPL values. Extensive knowledge has been acquisited about the
FFT transformation method, which allows switching from the time domain to the
frequency domain for pressure data. The analysis were run until the flow time of
0.17 seconds.

This case is a challenge for CFD due to its unsteady nature and high frequency
content. The acoustic character of the cavity is analyzed in detail. Rossiter modes
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trends all succeeded within an agreeable range. It has been observed that the mesh
model captures acoustic noise generation better and the aft wall of the cavity plays
the most important role in terms of acoustics, as given in the wind tunnel test
study.

Future work will focus on the implementation of the developed aeroacoustic mod-
eling strategies into a multidisciplinary design optimization framework efficiently
to improve the aeroacoustic performance of cavity flows.
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ON A ONE TYPE FRACTIONAL STURM-LIOUVILLE PROBLEM
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ABSTRACT

The concept of fractional order derivatives has been studied for a long time. The
reason for this is that integer order derivatives are thought to be insufficient to
explain physical events, will be better expressed with a fractional order derivative,
and will give better results. The most commonly used fractional calculus types
are Riemann-Liouville’s and Caputo’s fractional derivatives and integrals. In this
study, first the approaches and solution proposals in these fields are emphasized,
and then a one type Sturm-Liouville boundary value problem is studied. Especially,
some important theorems in classical Sturm-Liouville theory are examined for the
fractional case.
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ALMOST SUPRA B-CONTINUOUS FUNCTIONS

FATMA TALAS AND AYNUR KESKIN KAYMAKCI

ABSTRACT

In this paper we investigate the notion of Astrong S-I-open sets which are com-
plement of Astrong S-I-closed sets. Then, defining types of contra continuity for
Astrong (-I-closed sets we will give properties and characterizations of them. Fi-
nally, two low separation axioms, namely strong 5-I-TThe important properties of
it that is stronger than both almost supra pre-continuity and almost supra semi-
continuity and weaker than almost supra [-continuity.
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USING FUZZY-LOGIC IN MARKET CONDITIONS FOR
EFFICIENT PORTFOLIO SELECTION IN THE CASABLANCA
STOCK EXCHANGE

A. HAMIDI ALAOUI

ABSTRACT

Does history repeat itself? Yes it does; but not the exact same way. Market con-
ditions dictate on investors and traders how they invest their money. But since
humans learn and adapt, they may not repeat the same decisions they have taken
in previously observed market conditions. Consider a market composed of N stocks,
S1,--+, SN, with market capitalizations Cy,---,Cy. Let £ be a set of uniquely
designed texts, ¥ a set of market conditions, ¥; a mapping from R to X, ¥, a
mapping from ¥ to Q, ¥ = ¥y 0o ¥y, and @ is a fuzzy-matching algorithm from
Q to Q4. At time tg, let 79 be the mapping of all market capitalizations using
W, 7_1,T_9,7_3, -+ be the mappings of all markets capitalizations that occurred
before ¢y, and ®y = [®(79)], be the best match using an extra one-day lag match.
®( occurred at time t_. We look for the efficient portfolio at time t_j; and build
a similar portfolio at time tg. This method shows that, almost 73% of the time,
the portfolio we obtain is among the 1000 most efficient portfolios in the 20000
simulated portfolios for daily data between January 01, 2009 and December 31,
2019. Computationally, we can conclude that matching overall market conditions,
not necessarily individual stock conditions, can give better investment decisions in
the Casablanca Stock Exchange.
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THE SELFADJOINT SCHRODINGER OPERATOR ON THE
HALF LINE WITH A REAL-VALUED COMPACTLY
SUPPORTED POTENTIAL

MEHMET UNLU

0000-0001-6793-255X

ABSTRACT

For the selfadjoint Schrédinger operator on the half line with a real-valued com-
pactly supported potential, it is shown that the boundary condition at the origin
and the potential are uniquely determined by the continuous part of the Gel’fand-
Levitan spectral data alone. It is also shown that the boundary condition and
the potential are uniquely determined by the continuous part of the Marchenko
scattering data alone.
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ON AN EIGENPROBLEM OF THE FRACTIONAL
STURM-LIOUVILLE BOUNDARY VALUE PROBLEMS

Z.GECIT

0009-0003-0537-5916

ABSTRACT

In this presentation, we consider fractional Sturm-Liouville problems. We cal-
culated the eigenvalues and eigenfunctions by means of decomposition method.
Firstly, we refer to some definitions and theorems of the fractional Sturm-Liouville
problems. Finally, we explained our approach with an example.
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COMPOSITIONS OF PERMUTING N-DERIVATIONS WITH
COMMUTATIVITY FOR ASSOCIATIVE RINGS

MEHSIN JABEL ATTEYA

ABSTRACT

The main purpose of this paper is to introduce the compositions of the permuting
n-derivations A of R. This formula represents the keystone of investigating results
concerning commutativity and centralizer permuting n-derivations for prime and
semiprime rings. We establish theorems for centralizer mappings (resp. commuting
mappings) and weakly semiprime ideal of a semiprime ring R.
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HARMONIC BLOCH SPACES ON THE BALL
OMER FARUK DOGAN
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ABSTRACT

The theory of Toeplitz operators on harmonic or holomorphic Bergman spaces
on the unit ball is a well established subject. In this study, we define generalized
Toeplitz operators between weighted harmonic Bloch spaces b3° on the unit ball
of R™(n > 2) for the full range of parameter « € R. We give characterizations
of bounded and compact Toeplitz operators taking one weighted harmonic Bloch
space into another in terms of certain Carleson and vanishing Carleson measures.
Our results extend those known for standart harmonic Bloch spaces.
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ON SOME NATURAL GEOMETRIC DIFFERENTIAL
OPERATORS

RAZVAN M. TUDORAN
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ABSTRACT

The aim of this talk is to present a method to extend to manifolds endowed with a
general geometric structure, the classical gradient and Laplace operators, and also
to analyze some of their natural properties.
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GENERALIZED SYMMETRIC BI-DERIVATIONS OF
UP(BCC)-ALGEBRAS
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ABSTRACT

In this paper, we define the notions of generalized (I, r)-symmetric bi-derivations
and generalized (r,!)-symmetric bi-derivations on UP-algebras. We also explore
some of the properties these derivations.
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A NOTE ON FUZZY PRODUCT RULE

TAHIR CEYLAN

ABSTRACT

In this study, the author considers a different method to product rule of fuzzy
numbers. The basic properties and inclusions about this method are given. Fi-
nally, the author presents some examples to compare the properties.
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VISLIT-TEST: DESIGNING EFFECTIVE VISUALIZATION
LITERACY ASSESSMENT TEST
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ABSTRACT

Data volume and complexity continue to increase, and the ability to comprehend
and interpret visual representations becomes crucial for making informed decisions
and identifying meaningful insights. Understanding the ability of users to analyze
and extract relevant insights from visuals requires evaluating their visualization
literacy skills. However, creating an efficient visualization literacy assessment test
is a non-trivial task. This paper recommends key practices for creating assessment
tests to gauge users’ visualization literacy skills. These practices are presented
based on designing an effective visualization literacy assessment and the structure
of the literacy test.
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A GUIDELINE TO DESIGNING CROWDSOURCED ONLINE
EXPERIMENTS FOR EVALUATING VISUALIZATION
LITERACY

ELIF E. FIRAT
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ABSTRACT

As data becomes increasingly complex, comprehending and interpreting visual
representations becomes essential for informed decision-making and valuable in-
sights. With visualizations gaining significance across various domains, it is vital
to effectively assess users’ visualization literacy skills and provide opportunities to
enhance them. This paper offers a comprehensive guide on organizing online experi-
ments for evaluating visualization literacy, leveraging advantages such as scalability
and accessibility, and reaching a diverse participant pool. However, successfully or-
ganising these experiments requires planning and considering various factors. The
paper outlines practices and considerations for online experiments to evaluate vi-
sualization literacy.
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ABSTRACT

Examinations are a critical aspect of education as they provide a systematic and
measurable method of evaluating a student’s knowledge, understanding, and skills.
Consequently, the exam timetable is a vital tool that determines the dates, times,
and venues for each exam. However, developing an exam timetable is a complex
process that involves considering several factors to ensure a hassle-free and comfort-
able exam period. This study aims to design a multiobjective optimization model
that takes into account various considerations, such as the maximum possible inter-
val between exams for students at the same level, no overlapping exams for the same
faculty, teacher availability, sufficient room capacity for each exam, an appropriate
schedule for online exams, and manually set exam dates. The developed model has
two main objectives: a) maximum duration between exams, b) lowest number of
occupied venues and staff at the same time. To evaluate the effectiveness of the
generated timetable, the model was used to schedule the final exams for the fall
semester 2022-2023 at the main campus of Uskudar University. The findings indi-
cated that there was no overlap between exams for students at the same level, and
the time gaps between exams were extended as much as possible, while taking into
account specific constraints like teacher availability and venue capacity. A survey
was also conducted among the students to gauge their satisfaction level. Despite
being selective about exams, 53% of the regular students found the timetable to
be more convenient and less stressful than the previous year, with none reporting
it to be more stressful, while the remaining students did not notice any discernible
difference.
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TRIANGULAR MATRICES
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ABSTRACT

Matrix decompositions have been a trending study topic that has attracted at-
tention by many researchers in order to facilitate the solutions of engineering and
mathematical problems in recent years. In this paper, by using some analytical
techniques, we obtain the inverse of some lower triangular matrices. We give de-
compositions of these type matrices via generalized Fibonomial type matrices of
the first and of the second kind. We derive several newly identities and provide
more generalized results by virtue of these type matrices. Finally, we compare the
performance of our results with the results obtained with MATHEMATICA’s Inverse
method.
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ON A NEW CLASS OF HYPERBOLIC FIBONACCI FUNCTIONS
VIA SOME SPECIAL POLYNOMIALS
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ABSTRACT

In recent years, many researchers have studied hyperbolic Fibonacci functions and
some special polynomials, which are important areas of mathematics. In this study,
we give an extension of the Euler polynomials in order to obtain the correlation
between the hyperbolic Fibonacci functions and Euler polynomials. We define
symmetrical Fibonacci sine and symmetrical Fibonacci cosine functions for some
special Euler polynomials. Moreover, we derive new identities for these types of
symmetrical Fibonacci functions by using analytical techniques.
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ON INTUITIONISTIC FUZZY PRIMARY DECOMPOSITION OF
INTUITIONISTIC FUZZY IDEALS

P.K. SHARMA
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ABSTRACT

In this presentation, we shall discuss the intuitionistic fuzzy version of the Lasker-
Noether Decomposition Theorem, which states that every proper ideal in a Noether-
ian ring can be expressed as an irredundant intersection of finitely many primary
ideals and that any two of such decompositions yield the same set of radical ideals.
To establish the above result, we first introduce the notion of intuitionistic fuzzy
primary ideals of a ring and obtained many results about it. We also give an exam-
ple of an intuitionistic fuzzy ideal in a ring that cannot be written as an intersection
of a finite number of intuitionistic fuzzy primary ideals.
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APPLICATIONS OF SELECTION, DETERMINATION AND
DECISION MAKING IN EDUCATION WITH THE HELP OF
FUZZY LOGIC

ALI SINAR, ERHAN CETINKAYA, AND AHU MERYEM CUVALCIOGLU

ABSTRACT

After the fuzzy sets were defined by Zadeh, they attracted the attention of many re-
searchers both in theory and in practice. In recent years, the expression of decision-
making methods with fuzzy sets has created a brand new perspective in application
areas. In this study, fuzzy decision making methods in the field of education were
examined and decision making application was made with the help of fuzzy logic.
Student achievement, selection, determination and placement stages in the field of
education were researched with fuzzy decision making methods.
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A MAXIMAL TYPE OF ZAGREB INDEX

B. AYDIN AND N. AKGUNES

ABSTRACT

In this paper we introduced a new type of Zagreb index. Results over special
graphs have been obtained. Also some graph transformations have been defined
then extremal maximal Zagreb indices have been found.
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EXAMPLES AND APPLICATIONS OF DECISION MAKING IN
THE FIELD OF EDUCATION USING INTUITIONISTIC FUZZY
SETS

ERHAN CETINKAYA, ALI SINAR, AND AHU MERYEM CUVALCIOGLU

ABSTRACT

Since intuitionistic fuzzy sets contain membership, non-membership and hesita-
tiondegrees together, they give very effective results in the decision-making part of
many application areas, such as education, medicine, engineering. In this study,
decision making applications made with the help of intuitionistic fuzzy sets in the
field of education were examined. In this study, decision making methods were re-
searched, a decision-making practice in which students and teachers were evaluated
in education was made by using intuitionistic fuzzy sets in the field of education.
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PRABHAKAR FRACTIONAL SYSTEM
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ABSTRACT

In time, developing and changing real-world problems force to improve or generalize
the available concepts and produce new notions. The concept of the fractional de-
rivative is a production of this reality, that is, a fractional derivative means that the
derivative has a fractional order, which is a generalization of an integer-order deriv-
ative. Until the last two decades, contributions of the integer calculus(traditional
calculus) whose keystone is the integer-order derivative to the scientific world are
undeniable. But, in the last two decades, fractional calculus whose keystone is the
fractional derivative apparently has become more apparent in the scientific world.
Of course, everyone can put forward lots of reasons for that. It is surely beyond
doubt that one of these reasons is that almost all of the obtained findings for frac-
tional calculus are also in effect for traditional calculus. Another important one
may be the fact that most of the problems of today can be formulated more suit-
ably by virtue of fractional calculus according to traditional calculus. Nowadays,
fractional calculus has been applied so many sorts of areas such as control the-
ory, biophysics, engineering, signal, electrochemistry, mathematical physics, etc;
see[1]-[7]. The Prabhakar fractional derivative which is the keystone of Prabhakar
fractional calculus[8]-[13] is a quite new and comprehensive definition containing
many of the available fractional derivatives such as the Lorenzo-Hartly, Gorenflo-
Minerdi, the Miller-Ros, Riemann-Liouville, Caputo fractional operators, etc. The
following Prabhakar system in the reference [14]

{ PEDYSv (t) = B (t) + f (t,v(t), te€(0,T],
v (0) = vo

where (% Di’g stands for the regularized Prabhakar Caputo-type derivative of frac-
tional order 0 < B < 1, A, B € R™*" is studied its asymptotic stability analysis.
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Inspired by the above-cited works, we will investigate the existence and uniqueness

of

solutions to the system. We will also examine its stability and controllability.
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RELATIVE CONTROLLABILITY OF THE pu-CAPUTO
FRACTIONAL DELAYED SYSTEM WITH IMPULSES

MUSTAFA AYDIN
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ABSTRACT

In this paper we consider the impulsive fractional delayed differential system with
the Caputo derivative with respect to another function. We determine an explicit
solution in the light of the available studies in this subject and discuss its existence
and uniqueness. we investigate stability and controllability of the given system.
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SOME RESULTS ON DEFERRED CESARO STATISTICAL
CONVERGENCE OF ORDER o IN THE PROBABILITY SPACES

U.DEGER AND K. UZUN

ABSTRACT

The idea of statistical convergence, which is a generalization of the concept of
convergence and is based on the natural density of positive integers, was first given
independently in 1951 by H. Steinhaus and H. Fast ([1],[2]). In 2010, the concept
of a-order statistical convergence was considered by R. Colak [3]. Afterwards the
concept of deferred Cesaro statistical convergence was discussed by M. Kiigiikaslan
and M. Yimaztiirk in 2016 [4]. In this study, by considering these two facts, the
concept of deferred Cesaro statistical convergence of order a has been discussed in
probability spaces.
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THE USE OF UNMANNED AERIAL VEHICLES IN THE 3D
DOCUMENTATION OF HISTORICAL AND CULTURAL
HERITAGE: THE CASE OF CEYHAN KURTKULAGI
CARAVANSERAI
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ABSTRACT

In parallel with technological developments, the usage areas of Unmanned Aerial
Vehicles (UAVs) have been increasing day by day. As a result of its important
contributions to the production of three-dimensional (3D) terrain models, it has
reached an important point in the discipline of surveying engineering. Especially
in 3D modeling and documentation of historical and cultural heritage, UAVs are
advantageous tools in terms of time and cost when compared to classical methods.
The aim of this study is to develop a 3D model of the Kurtkulagi Caravanserai,
located in the Kurtkulagi town of Ceyhan District of Adana, using UAV and to
reveal the importance of UAV in the documentation of this historical structure. In
this context, according to a planned flight on the UAV, following the capture of
the images of the caravanserai in a multiview aspect, a 3D model was produced
as a metric by using photogrammetric methods with the help of software in the
laboratory environment.
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A PETROV-GALERKIN METHOD FOR SOLVING THE
GENERALIZED EQUAL WIDTH EQUATION

YUSUF TATLISU AND SEYDI BATTAL GAZI KARAKOC

ABSTRACT

This paper is interested in a Petrov-Galerkin method, in which element shape func-
tions are quadratic and weight functions are lineer B-splines to solve the generalized
equal width (GEW) equation which is a significant nonlinear wave equation as it
can be used to model a great many of problems occuring in applied sciences. As
the analytic solution of this kind of equation can be obtained hardly, searching the
numerical solution of the equation is of enormous importance. In this work firstly,
a powerful Fourier series analysis has been applied and it is shown that our method
is unconditionally stable. Furthermore, propagation of single and double solitary
waves and evolution of solitons are analyzed to demonstrate the efficiency and appli-
cability of the proposed numerical scheme by calculating the error norms Lo, L.
The three invariants (I1, I and I3) of motion have been commented to indicate
the conservation features of the proposed algorithms. Our numerical algorithm is
compared with other published methods and shown to be valid and effective.
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A COMPROMISE SOLUTION TO THE MULTI-OBJECTIVE
SOLID TRANSPORTATION PROBLEM WITH THE UNCERTAIN
PARAMETERS

SEDANUR AKTURK AND NURAN GUZEL

ABSTRACT

In this study, a compromise solution to the multi-objective solid transportation
problem (MOSTP), whose supplies, demands, costs, and carrying capacities are
uncertain due to globalization and some uncontrollable effects, is examined by con-
sidering the satisfactory level of the decision maker. The inverse uncertain normal
distribution is used to transform the uncertain parameters in the model into a de-
terministic model by taking the expected values of the objective functions and the
confidence levels of the constraint functions. In order to increase the satisfaction
level of the decision maker (DM), a compromise solution for MOSTP is obtained
by using the fuzzy linear membership function and the goal programming problem
with the upper and lower values in the desired goals of the DM. While the effective-
ness of the proposed solution was demonstrated numerically, it is solved by using
the MAPLE packet program.
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FRACTIONAL PREY-PREDATOR MODEL WITH LINEAR
FUNCTIONAL RESPONSE, PREY REFUGE, FEAR AND
CARRY-OVER EFFECT
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ABSTRACT

This paper presents a prey-predator model that incorporates the trait-mediated
fear effect and its carry-over effect, as well as the prey defense mechanism of prey
refuge. The functional response considered in the model is the Holling-I type. Addi-
tionally, to account for memory within the system, we analyze the Caputo fractional
order version of the proposed model. The obtained results are also supported by
numerical simulations.
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ABSTRACT

In a recent paper [3], a new approach in the study of the classical projectivity
was introduced. Subprojectivity domain of module was introduced as a tool to
measure the projectivity level of such a module. In this study, we investigated
subprojectivity domain of finitely generated modules. Using these domains, we ob-
tained new characterizations of well known rings, such as PP-rings and nonsingular
rings. We show that the the class of finitely projective modules is the smallest pos-
sible subprojectivity domain of a finitely generated module. We referred to these
finitely generated modules as fingp-indigent. We prove that every Noetherian ring
has an fingp-indigent module. A ring R is semisimple Artinian if and only if there
exists a finitely generated projective fingp-indigent module. We also show that a
ring R over which every non-projective finitely generated module is fingp-indigent
is either right FGF or right semihereditary.

REFERENCES

[1] G. Azumaya, Finite splitness and finite projectivity, J. Algebra, 106, 114-134, (1987).

[2] Y. Durgun, Rings whose modules have maximal or minimal subprojectivity domain, J. Algebra
Appl., 14(6), (2015).

[3] C. Holston, S. R. Lépez-Permouth, J. Mastromatteo, and J. E. Simental-Rodriguez, An alter-
native perspective on projectivity of modules, Glasgow Math. J., 57(1), 83-99, (2015).

[4] F. L. Sandomierski, Nonsingular rings, Proc. Amer. Math. Soc., 19, 225-230, (1968).

(A. Y. Shibeshi) DEPARTMENT OF MATHEMATICS, CUKUROVA UNIVERSITY, 01330, ADANA,
TURKIYE
Email address: arbsiey@gmail.com

(Y. Durgun) DEPARTMENT OF MATHEMATICS, CUKUROVA UNIVERSITY, 01330, ADANA, TURKIYE
Email address: ydurgun@cu.edu.tr

Date: July, 8, 2023.

2000 Mathematics Subject Classification. 16D10; 16D40.

Key words and phrases. Finitely projective module, Subprojectivity domain, Fingp-indigent.

The second author was supported by the Scientific and Technological Research Council of
Turkey (TUBITAK) (Project number: 122F130).

156



IFSCOM-E 2023

9TH IFs AND CONTEMPORARY MATHEMATICS AND ENGINEERING CONFERENCE
08-11 JurLy 2023 TARSUS, MERSIN, TURKIYE

ISBN: 978-605-68670-9-5

pp: 157-158

EXISTENCE RESULTS FOR ANTIPERIODIC V-CAPUTO
FRACTIONAL DIFFERENTIAL EQUATIONS WITH
p-LAPLACIAN OPERATOR
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ABSTRACT

In this paper we study the existence of solutions for antiperiodic nonlinear dif-
ferential equations with W-Caputo fractional derivative involving the p-Laplacian
operator. The main results of this study are established by using topological de-
gree methods, in particular condensing maps, together with various properties of
the WU-Caputo fractional calculus and measures of noncompactness. Furthermore,
to demonstrate the practical relevance of our theoretical results, we present a non-
trivial example at the end of the paper.
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A SOLUTION TO THE SOLID TRANSPORTATION PROBLEM
USING LR FLAT NUMBERS
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ABSTRACT

In real life, situations that are not completely known due to uncontrollable causes
are frequently encountered. Fuzzy numbers are usually used to represent these
unknown situations.In this paper, we suggested a solution to the problem of solid
transportation in which supply, demand, and costs are completely unknown and
LR is represented by fuzzy numbers, which we demonstrated. We have given an
example to illustrate this proposed solution.
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THE COMPARISON BETWEEN EFFECTS OF
HETEROGENEOUS AND HOMOGENEOUS DOUBLE LAYERED
COMPRESSIBLE ELASTIC MEDIA ON DARK SOLITARY SH
WAVES

EKIN DELIKTAS OZDEMIR
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ABSTRACT

The comparative studies are carried out between the effects of following double
layered models on nonlinear evolution of dark solitary shear horizontal (SH) waves:
(i) a heterogeneous top layer overlying a heterogeneous bottom layer, (ii) a het-
erogeneous top layer overlying a homogeneous bottom layer, (iii) a homogeneous
top layer overlying a heterogeneous bottom layer, (iv) a homogeneous top layer
overlying a homogeneous bottom layer. Both layers are assumed to be isotropic,
compressible elastic and heterogeneities of the layers are represented by different ex-
ponential functions of the depth. Moreover ¢14/1+ af/4k? < ¢ < coy/1 + a3 /4k?
is chosen where cq, ¢ are linear shear wave velocities, a1, as are linear heterogene-
ity parameters of the top and bottom layers, respectively, k refers the wave number
and c is the phase velocity of waves. A non-linear Schrodinger equation is obtained
for the non-linear modulation of SH waves via a perturbation method. In the case
the top layer is thinner than the bottom layer, the effects of the heterogeneity of
the two-layers on both nonlinear evolution of dark solitary surface SH waves and
variation of the wave profiles are compared.
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ON ANALYTICAL SOLUTIONS OF SPACE-TIME FRACTIONAL
VARIANT BOUSSINESQ EQUATION WITH BETA DERIVATIVE
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ABSTRACT

The extended G’/G method with beta derivative is utilized in this study to ob-
tain analytic solutions for the time fractional Variant Boussinesq equation. This
equation is transformed into another non-linear differential equation using trav-
elling wave transformations, and the solution is found using the extended G'/G
method.
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SPACELIKE f-RECTIFYING CURVES IN MINKOWSKI SPACE

Ef
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this paper, spacelike f-rectifying curves are introduced in Minkowski Space Ej
d using this definition some characterizations and classifications are researched
Minkowski Space Ef.
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AN INNOVATIVE APPROACH FOR ENHANCING TRAFFIC
FLOW: DECENTRALIZED TRAFFIC SIGNAL SPLIT CONTROL
METHOD

S.ERGUN

ABSTRACT

Traffic congestion poses a significant challenge in urban areas worldwide, giving
rise to a range of issues including economic losses, air pollution, and an increase
in traffic accidents. In response to this problem, extensive research is actively
being conducted to address one of its key contributors, namely the operation of
traffic signals at intersections, with the aim of mitigating congestion. In France,
the flow approach to traffic signal control involves the utilization of predetermined
control parameters or a centralized control system known as the traffic control sys-
tem. However, the latter method, encounters certain shortcomings such as limited
adaptability to expand or contract the control area and inadequate responsiveness
in dynamic environments. This paper proposes a split control method for traffic sig-
nals that leverages a split model and an autonomous decentralized control method
based on said model to optimize traffic flow. The split model characterizes the
relationship between traffic flow and splits through the application of the split bal-
ance equation. The results obtained demonstrate the effectiveness of the proposed
method in accurately controlling intersections of diverse shapes, while exhibiting a
superior ability to smooth traffic flow when compared to the flow control method.
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ADDRESSING THE CHALLENGE OF TRAFFIC CONGESTION:
AN INNOVATIVE APPROACH TO OPTIMIZE TRAFFIC
SIGNAL CONTROL FOR IMPROVED TRAFFIC FLOW

S.ERGUN

ABSTRACT

Traffic congestion, a pressing issue causing significant economic losses and environ-
mental pollution, demands effective solutions. Extensive investigations have been
undertaken to mitigate traffic congestion by optimizing traffic signal control param-
eters. This research introduces a novel approach employing a dynamic offset control
method, leveraging a multi-agent model for wide-area control applicable to diverse
road networks. In this method, each intersection within the road network functions
as an independent agent, engaging in negotiations with other agents, establishing
connections, and forming a tree structure to create a dynamic offset control zone.
Within this tree structure, agents execute green wave control based on traffic condi-
tions at the boundaries. To assess the efficacy of the proposed method, evaluations
are conducted using both a grid-like road network and a realistic road network
constructed within a simulation environment. The results demonstrated that the
method can dynamically and adaptively establish green waves aligned with traffic
conditions, resulting in a remarkable enhancement of traffic flow. Mitigating the
adverse effects of traffic congestion holds immense significance, and this innovative
approach holds great promise in facilitating efficient traffic flow.
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ROBUSTNESS CONTROL CIRCUIT FOR LOGIC CIRCUIT
INTEGRATIONS WITH PIC AND ARDUINO
MICROCONTROLLERS

MEHMET ERSIN AYTEKIN AND DONAY KAYAHAN

ABSTRACT

In the presented study, the robustness control of logic circuits, which is an impor-
tant laboratory study in the field of electrical-electronics education, was carried out.
Logic circuit studies are one of the important laboratories for Electrical-Electronics
education. Because integrated circuits are in a closed package, it is difficult to
determine their robustness by their external appearance. Therefore, it is necessary
to develop a new approach for robustness control of logic circuits. In this study,
two different electronic circuit designs were carried out using PIC16F877A micro-
controller and Arduino microcontroller. By analyzing these designs in terms of
performance, cost and convenience, a circuit that provides optimum performance
and control of logic circuit ICs has been determined. In this study, two different
electronic circuits are designed and analyzed with PIC 16F877A microcontroller
and Arduino microcontroller, which perform the robustness control of logic circuit
ICs.
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A DYNAMIC APPROACH TO THE EFFECT OF HARVESTING
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ABSTRACT

Comprehending the dynamics of the predator—prey models first modelled by Lotka
[1] and Volterra [2] has a significant role in investigating multiple species interac-
tions. Recently, many researchers have been increasingly interested in introducing
the term harvesting in predator-prey models to make them more realistic [3]. One of
the harvesting types suggested in the literature is constant yield harvesting, which
is defined as the biomass harvested regardless of population size. In this study,
different from the constant yield harvesting effect, we consider the model subject
to the harvesting effect on the predator population.

By adding the harvest parameter to a predator-prey model, the considered model
has been made more realistic. Then, and it has been made qualitative behavioural
analysis, which includes examining the behaviour of predators when searching for
and hunting their prey. In other words, the interaction of predators with their prey
and the effect of predator behaviour on prey populations have been discussed. Also,
numerical analysis has been used to confirm the theoretical results.

REFERENCES

(1] AJ.Lotka, Elements of mathematical biology, Williams & Wilkins, Baltimore, (1925).

[2] V. Volterra, Variazioni e fluttuazioni del numero di’individui in specie animali conviventi,
Mem. Acad. Lincei Vol.6, No.2, pp.31-113, (1926).

[3] F. Brauer and D. A. Sanchez., Constant rate population harvesting: equilibrium and stability,
Theoretical population biology, Vol.8, No.1, pp.12-30, (1975).

(S. Istk) DEPARTMENT OF MATHEMATICS AND SCIENCE EDUCATION, FACULTY OF EDUCATION,
S1vAs CUMHURIYET UNIVERSITY, 58140, S1vAS, TURKEY.
Email address: skaracan@cumhuriyet.edu.tr

(F. Kangalgil) BERGAMA VOCATIONAL SCHOOL, DOKUz EYLUL UNIVERSITY, 35700, IZMIR,
TURKEY
Email address: figen.kangalgil@deu.edu.tr

Date: July, 8, 2023.

2000 Mathematics Subject Classification. 37G35, 39A30, 39A28; 00A71.

Key words and phrases. Predator-prey system, Fixed point, Stability, Period-doubling bifur-
cation, Harvesting.

173



IFSCOM-E 2023
9TH IFS AND CONTEMPORARY MATHEMATICS AND ENGINEERING CONFERENCE

8-11 JULY 2023, TARSUS, MERSIN, TURKIYE
ISBN: 978-605-68670-9-5

pp: 174
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MANIPULATORS
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ABSTRACT

In this paper, a transformation matrices module was presented to obtain overall transformation
matrices in position analysis of serial manipulators for Denavit-Hartenberg Method with
Mathematica Software. In addition to this module an extra Mathematica code was given which is
written by ChatGPT. At the end of the study, a comparison of the two methods was made.
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GENERATED BY MODEM IN HOME ENVIRONMENT
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ABSTRACT
In the home environment, we have the opportunity to access the Internet, both with computers

and mobile phones, thanks to the possibilities offered by the modem. Therefore, in this study,
Spectran HF-60105 device was used to determine the electromagnetic field exposure values due
to these modems and to find out where these values correspond to the limit values determined
by the competent committees. The device is set to save 4236 power values in its memory in a 24-
hour period. The Omnilog 90200 antenna (probe), which is in the working band (750-2500MHz),
is attached to the device, especially when measuring the electromagnetic field values originating
from GSM. The recorded power values were converted into electric field values and the variation
of both power and electric field with the number of measurements was plotted using MATLAB.
The curve that gives the smallest error in the MATLAB environment was fitted to the change of
the electric field values, and the two of them were plotted on the same plane depending on the
number of measurements, and the equation, coefficients and statistical values of the curve were
obtained. In addition, the intensity and cumulative functions of the electric field values are
plotted. The electric field values recorded during the measurement are 61 V/m 25 times the limit
value determined by the International Commission on Non-lonizing Radiation Protection
(ICNIRP) for an environment, and 4575 V/m determined by the Information and

Communications Technologies Authority (ICTA), the limit value has been exceeded 66 times.
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ABSTRACT

In this study we present an encoding/decoding algorithm using Narayana numbers. We use the
Narayana Q-matrices applying them into matrices which are blocks. By using this method, we get
different keys and massages. This process aims to not only increase the reliability of information security
technology, but also to provide the ability to verify information at a high rate.
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APPLYING THE ARTIFICIAL BEE COLONY ALGORITHM: ENHANCING THE
EFFICIENCY OF A HYDROGEN-BASED HYBRID RENEWABLE ENERGY SYSTEM
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ABSTRACT

Hydrogen, as a clean energy resource, has the potential to alleviate impending energy shortages
and environmental issues. Owing to its plentiful renewable energy resources, Turkey is
advantageously positioned to fulfill its electricity requirements. In rural locations where the
energy grid is either unavailable or excessively costly, Hybrid Energy Systems (HRES) integrating
multiple energy sources are employed. While HRES offer an economical solution custom-fit to
distinct power needs and techno-economic circumstances, the aspects of their management,
sizing, and component selection present notable difficulties. This study aims to develop, simulate,
and evaluate a hybrid system composed of wind, solar, biomass gasifier, and fuel cell
components. It also addresses optimization algorithms related to the management of energy flow
and optimal sizing of renewable energy sources. In HRES, the surplus energy undergoes
conversion into hydrogen, which is then stored and harnessed in fuel cells during instances of
overproduction. The primary objective in the optimization process is to minimize the Annual
Total Cost (ACS). The decision variables include the power output of solar panels and wind
turbines, as well as the quantity of hydrogen tanks. A hybrid optimization method, based on the
Artificial Bee Colony (ABC) algorithm, is implemented to determine the optimal dimensions of
the HRES components. Consumption and weather data from 2022 are employed to design a
hybrid system capable of fulfilling all energy demands at the lowest possible cost. Simulations
suggest that the proposed off-grid hybrid energy system is the most cost-effective choice for the
selected location. The ABC algorithm identifies the optimal system configuration, which
incorporates a 358.08 kW wind turbine, a 2551.69 kW solar panel, and 636 hydrogen storage tanks.
The system's annual total cost is $3.1189x10, its net present cost is also $3.1189x10¢, and its
levelized cost of energy is 1.2300 $/kWh. The energy produced by the system is entirely
renewable, with 53.53% from solar, 0.57% from wind, 12.23% from fuel cells, and 33.67% from a
biomass generator. The optimization algorithm was implemented using the MATLAB 2022b
simulation software.
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INTERACTION BETWEEN RET PROTEIN KINASE AND CURCUMIN AND
RESVERATROL: A MOLECULAR DOCKING PERSPECTIVE
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ABSTRACT

Medullary thyroid carcinoma (MTC) is a neuroendocrine tumor derived from the C cells of the
thyroid gland and accounts for approximately 5% of all thyroid carcinomas [1]. A significant
number of MTCs have an up-regulated RET tyrosine kinase activity. Cabozantinib have been used
against medullary thyroid cancer, however, the mutant variants of RET are known to be resistant
to cabozantinib. In this study, using AutoDock tools [2] and Vina [3], the interactions of curcumin
and resveratrol with both wild type and mutant variants of RET protein kinase were evaluated
via molecular docking. V804M and V804L mutant variants were assessed in this study. The
binding free energy between cabozantinib (reference drug) and wild type RET was found to be -
10.3 kcal/mol. However, the binding energy between cabozantinib and V804L and V804M RET
variants were computed to be -10.3 and -9.5 kcal /mol. Nevertheless, the binding energies between
curcumin and RET variants were shown to be -8.3, -8.2 and -8.1 kcal/mol for wild type, V804L
and V804M variants, respectively. In the meantime the binding energy between resveratrol and
RET variants were found to be -8.7, -8.4 and -8.2 kcal/mol for wild type, V804L and V804M
variants, respectively. These data suggest good binding affinity of curcumin and resveratrol ro
RET variants. In conclusion, curcumin and resveratrol could be good candidates in the
management of medullary thyroid carcinoma and other cancer types related to RET protein.
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ABSTRACT

The Knapsack Problem is a classic operations research problem, and it is mathematically in the
class of combinatorial optimization. It is among the most famous NP-hard problems in terms of
solution algorithm. The Knapsack Problem can be applied in different real-life decision-making
processes. For example, choosing an investment/ portfolio and asset selection for the asset-backed
securitization are some of them. This problem with different real-life application areas can turn
into different types of problems (i.e., bounded knapsack problem) according to different
limitation situations. Different heuristic solution approaches can be used to solve the problem.
Tabu Search stands out as one of these solution approaches. Tabu Search is a heuristic method to
guide local search methods and to find the best or near-best solutions for combinatorial
optimization problems to get rid of local best solutions. Tabu Search has been successfully applied
to many areas such as transportation, facility layout, expert systems, neural networks,
telecommunications, and scheduling. Tabu Search has basic components called initial solution,
mechanism of action, candidate list strategies, memory, tabu breaking criteria, and ending
conditions. In this study, a literature search based on the Tabu Search heuristic method was
conducted to solve the knapsack problem and its variations. The studies in the literature,
especially in recent years, have been examined and compared in detail. The proposed study is
intended to guide decision-makers about the application methodologies of the Tabu Search
heuristic method for solving the knavsack problem and its variations.
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ABSTRACT

In this study, liquid-cooled active battery thermal management system (BTMS) with cold plate is
investigated numerically for 18650 cylindrical li-ion battery pack arranged in a 2x6 layout. For
this purpose, three different configurations of the BTMS and different volume flow rates (0-1
1/min) are studied under 2C discharge rate. The first configuration (Model I) refers to double
sided cooling, the second configuration (Model II) refers to the single sided cooling, and third
configuration (Model III) refers to both single sided cooling and aluminum block cooling.
Numerical studies are conducted with ANSYS Fluent, and the highest temperature in the battery
pack, the highest temperature difference between the cells, the cooling efficiency, pressure drop
in cold plate and the energy density of the battery pack are compared for different configurations.
The results show that the highest temperature in battery pack and the highest temperature
difference between the cells decrease with the increase in flow rate. However, after 0.5 1/min,
further increase in flow rate has no obvious effect on cooling performance. Moreover, the pressure
drop in the cold plate increases with the increasing flow rate. Therefore, 0.25-0.5 1/min are
considered as the optimum flow rates among these three configurations. Comparing three
configurations, Model III is the optimum configuration, especially considering the highest
temperature in battery pack and the highest temperature difference between the cells.
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ABSTRACT

The increasing greenhouse gases present in the troposphere layer, which is located on average
eleven kilometers above the atmosphere in our world, and global warming threaten the continuity
of the entire ecosystem. In particular, the increase in the use of fossil fuels, the increase in the
number of population every day, industrialization and deforestation are all activities that increase
global warming by increasing the amount of greenhouse gas emissions. Natural disasters caused
by global warming and climate change complicate the life activities of all living things. Recently,
increasing to prevent changes in the climate system and thus, if it is to continue in the future the
increase of natural disasters, drought, seasonal changes, change in extreme temperature
difference Day and night on earth as the change in the amount of naturally occurring gases vital
to live with the results, it is envisaged that this will not be a world for 50 years. On an international
scale, which is one of the most important environmental problems-climate change, due to all
organisms affect all national and international institutions and organizations should do their part.
Developed and developing countries in order to prevent the creation of a new energy policy,
climate change, carbon emissions and thus the necessity for the provision of a sustainable
environment by maintaining a minimum level of the United Nations and is important for studies
is located. In order to obtain results in the studies carried out, the expression of carbon footprint
appears. Carbon footprint is the indication of greenhouse gas emissions released into the
atmosphere as a Tue of activities in terms of carbon dioxide. Mersin University Ciftlikkoy Campus
has a very important position in the greenhouse gas emission emitted in Mersin province in terms
of the area it covers in Mersin province and the excess of the human population. For this reason,
in this study, Mersin University Ciftlikkoy Campus Corporate Carbon Footprint Calculation was
performed. In the calculation, the amount of carbon dioxide released by using the natural gas
consumption data of the campus related to heating for the year 2022, electricity consumption,
vehicles belonging to the university and fuel consumption Tues of vehicles entering the campus
were calculated. The calculations also revealed a total of 23,614 tons of COze, which accounts for
73.7% of greenhouse gas emissions in Scope 3, including other indirect emissions related to
campus entry, academics, guest vehicle fuels, and minibus-bus. This quantity represents the
amount of carbon dioxide emitted from fuel. The annual fuel consumption of vehicles owned by
the Rectorate, as well as the natural gas consumption for heating, are classified as direct emissions
in Scope 1. They have been calculated to be 1,132 tons of COse. Additionally, Scope 2 indirect
greenhouse gas emissions, resulting from electricity consumption, have been estimated to be 5,060
tons of COze.
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ABSTRACT

In today's competitive conditions, businesses have to be customer-oriented in order to survive.
Competitive conditions require being dynamic while being open to innovation, change and
continuous improvement. Customer orientation, on the other hand, aims to meet customer needs
and even go beyond their expectations. In this direction, businesses are trying to shape production
according to production systems that will keep up with competition conditions. Lean
manufacturing systems that meet these goals are a value-oriented system that contributes to
production and aims at continuous improvement. The aim of this study is to investigate the
concept of value stream mapping within the scope of lean manufacturing and to evaluate the
results by applying value stream mapping to low density polyethylene recycling processes. As a
result of these data, it is aimed to draw the future situation map according to the result of the
improvement studies planned after the current situation of the enterprise and to analyze the
difference between the two maps and to make the necessary improvements with lean production
techniques. Lean manufacturing techniques are frequently used by companies that want to reduce
their costs and increase their quality and performance. In the application part of this study, in a
business that has difficulties in preparing its orders on time, has problems such as excessive
production errors and low production line efficiency, it is aimed to identify the waste sources on
the way to lean production, by using the value stream mapping method, by taking into account
the known or unknown wastes. With lean manufacturing techniques, it is aimed to identify where
the problem is and to find possible solutions for improvement. Accordingly, the current value
stream mapping study was carried out in the plastics industry that produces granule raw
materials. There are sorting, crushing and washing, whisking and squeezing, extrusion and
packaging activities in the process until the output of the product, whose inputs are made with
raw material, labor and energy. Working 6 days a week, 3 shifts, 8 hours per shift. The weekly
production amount of the company, which has a daily networking time of 22.5 hours, is observed
as 37,500 kg. In the light of this basic information, value-creating and non-value-creating activities
provide a map showing the steps that do not add value to the final product with the value stream
mapping method, which is one of the lean manufacturing techniques. With the future situation
map, scenarios are developed and improvements are determined. In this study, it contributes to
the provision of necessary solutions to prevent possible errors in low density polyethylene
recycling processes and to provide competitive conditions.

Date: July, 8, 2023.
Key words and phrases. Lean manufacturing, value stream mapping, low density polyethylene,

process improvement

187



REFERENCES

[1] Alzubi, E., Atieh, A. M., Abu Shgair, K., Damiani, J., Sunna, S., & Madi, A. Hybrid integrations of value stream
mapping, theory of constraints and simulation: Application to wooden furniture industry. Processes, 7(11), 816, (2019).

[2] Ciarnieng, R., & VienaZindien¢, M. Lean Manufacturing: Theory and Practice. Economics and Management, 17(2), 726~
732, (2012).

[3] Dailey, K. The Lean Manufacturing Handbook. New York. CRC Press, (2003).

[4] Marchwinski, C., Shook, J. ve Schroeder, A. Lean Lexicon: A Graphical Glossary for Lean Thinkers. Cambridge: The
Lean Enterprise Institute, (2008).

[5] Rich, N., Bateman, N. ve Esain, A. Lean Evolution: Lessons from the
Workplace. New York: Cambridge University Press, (2006).

ITARSUS UNIVERSITY, GRADUATE SCHOOL OF EDUCATION, DEPARTMENT OF MECHANICAL
ENGINEERING, TARSUS, MERSIN TURKIYE

E-mail address: emre_temiz@tarsus.edu.tr

1 TARSUS UNIVERSITY, FACULTY OF ENGINEERING DEPARTMENT OF INDUSTRIAL ENGINEERING, TARSUS,
MERSIN, TURKIYE
E-mail address: eyontar@tarsus.edu.tr

188



IFSCOM-E 2023
9TH IFS AND CONTEMPORARY MATHEMATICS AND ENGINEERING CONFERENCE

8-11 JULY 2023, TARSUS, MERSIN, TURKIYE
ISBN: 978-605-68670-9-5
pp: 189

INVESTIGATING SOLITARY WAVE SOLUTIONS OF THE BENJAMIN-ONO
EQUATION FOR MODELLING INTERNAL WAVES
IN DEEP WATER

GULSEN KILINC!, SERBAY DURAN2 AND BIRGUL BINZET?

0000-0002-9657-2577, 0000-0002-3585-8061 and 0000-0002-2315-4921

ABSTRACT

In this study, the Benjamin-Ono equation, which is physically very important in modelling
internal waves in deep water, is investigated. The Benjamin-Ono equation was introduced by
Benjamin and Ono in 1967 and 1975, respectively. Travelling wave solutions are generated by
selecting a suitable analytical method for the Benjamin-Ono equation. Graphs of solitary waves
have been obtained by numerically describing the physical quantities in travelling wave solutions
are presented and analysed. The difference of the obtained solitary wave solutions from the
solutions in the literature has been emphasized and the effects of the chosen analytical method on
the traveling wave solution are discussed in terms of analysis and applied mathematics.
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ABSTRACT

Assembly and temporary shelter areas are spaces that allow people to stay in safe zones following
a disaster. Therefore, studies related to assembly areas and temporary shelters, particularly within
the framework of natural disasters, are of great importance. This article examines the efforts
concerning assembly areas, temporary shelters, and evacuations during a natural disaster process.
The purpose of this review is to identify challenges, provide a research gap, and propose potential
research directions for the future. The motivation behind this study stems from the increasing
number of natural disasters in recent years due to climate change and the need for ideas to ensure
the well-being of disaster victims and regional authorities. For the first time, this study reviews
the literature on assembly areas and temporary shelters regarding natural disasters over the past
three years. Finally, following the analysis of the reviewed studies, some potential options for

future research are suggested.
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ABSTRACT
Q-rung orthopair fuzzy sets are a generalization of intuitionistic fuzzy sets and pythagorean fuzzy
sets. They are very useful tools for dealing with uncertain information. The score functions of this
set play an important role in comparing such data with each other. However, current score
functions have some drawbacks that lead to unreasonable and indeterminate results. In this
paper, we introduce a new type of score function that fixes these defects.
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ABSTRACT

In this century, when we are struggling with global warming and its effects, scientists are
considering many solutions, especially finding alternatives to fossil fuels. It is known that fossil
fuels increase CO, emissions, cause greenhouse gas problems and environmental pollution. The
transportation sector is considered a major polluter producing high amounts of CO.. For example,
the aviation industry produces a significant amount of greenhouse gas emissions, and it was
stated in the study of ICAO in 2016 that if there is no intervention until 2050, the emissions from
aviation could increase by 300-700% (ICAO Environmental Report, 2016). Since the aviation
industry accounts for 2% of the total CO. emissions worldwide, it has been stated that
international aviation organizations aim to achieve carbon neutral growth from 2020 and reduce
their emissions by 50% by 2050 compared to 2005 levels (Icao Resolutions Adopted by The
Assembly, 2016).

Therefore, clean and environmentally friendly renewable energy sources are evaluated to meet
energy demands and provide zero or nearly zero air pollutant emissions (Qazi et al.,2019). Electric
or hybrid car technologies have started to be developed and used as an alternative to fossil fuels
in land transportation. Rendén et al. (2021) stated that the hybrid electric propulsion system is an
evolution for small airplanes in airports with small runways in commercial applications.
However, the source of electricity is another problem related to environmental issues.

Biofuel, which is an effective alternative renewable energy source, is a solid, liquid, or gaseous
fuel extracted from biomass (Braun et al, 2008). Biofuel production has faced an increasing
demand in recent years. About 3.4% of road transport is covered by biofuels. Most of the biofuel
production belongs to Brazil. In general, Brazil is followed by the United States and then the
European Union countries in biofuel production (Ho, et al.,2014). Although all-electric and
hybrid-electric aircraft will transform the market in the future, noise, emissions, fuel consumption,
and flight range will remain critical issues. Nevertheless, it is necessary to continue to contribute
to the research on aviation biofuels used today. The utilization of biofuels in the aviation sector
could have a significant effect on solving environmental problems. In this study, biofuel
utilization and its effects on the aviation industry were investigated and evaluated. Figuring out
the potential of biofuel as an alternative to fossil fuels in the aviation sector was also discussed in
detail. The roadmap and suggestions were included to the discussion.
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ABSTRACT

PCM-based thermal energy storage systems provide an effective means of capturing, storing, and
releasing thermal energy. Their high energy storage density, temperature control capabilities, and
contribution to sustainable energy practices make them a promising solution for optimizing
energy utilization and reducing environmental impact. However, their low thermal conductivity
values significantly limit their usability. Integration of PCMs with graphite matrix can
significantly improve thermal conductivity, thereby enhancing energy storage efficiency. The
main focus here is to ensure the effective maintenance of thermal energy and minimize energy
losses by contributing to the development of more sustainable energy storage solutions. In this
work, a numerical study has been conducted to predict the effect of environmental conditions on
the thermal energy storage performance of graphite matrix saturated with PCM (paraffin) for
solar thermal energy and waste heat recovery, including different convection heat transfer
coefficient values of 0, 5, 10, and 50 W/m2K, which refer to adiabatic, natural convection/still air,
forced convection with fans (air conditioning), and windy weather, respectively. The effect of the
convection heat transfer coefficient is evaluated for different bulk density values of 100 kg/m3
and 143 kg/m?3 Results indicated that uniform melting behavior was observed in the
PCM/ graphite matrix composite due to the high porosity of graphite, which allowed a dominant
conduction heat transfer mechanism, and energy storage rates climbed with the increase in bulk
density. Higher heat transfer coefficient values cause a higher total melting time and lower
thermal energy storage rates. The effect of the convection heat transfer coefficient on total melting
time is appreciable for 50 W/m2K compared to lower h values for each bulk density. The effect of
the convection heat transfer coefficient is lower for a higher bulk density of 143 kg/m3. On the
other hand, the effect of bulk density on the energy storage rate is maximum 9% for lower
convection heat transfer coefficients (<50 W/m?2K), while the impact level of bulk density
increases to 15% at 50 W/m2K.
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ABSTRACT

In this study, the use of Al;O3 and TiO; nano particles with a size of 12 nm and a purity of 99.9%
as gasoline fuel additives was investigated. The density and refractive index values of fuel
mixtures with particle additives were compared to pure gasoline fuel. Fuel mixtures were
prepared using a 3-level factorial design technique, and density and refractive index values were
determined. The results showed that the ALOs nano particles, due to their high surface area,
increased the density by 0.17% (3.5 ppm) and 1.22% (7 ppm), while TiO, nano particles increased
the density by 0.22% (3.5 ppm) and 1.26% (7 ppm). It was observed that the nano particle with a
higher surface area had a less significant effect on density. The refractive index values decreased
by 0.11% (3.5 ppm) and 0.14% (7 ppm) for AlOs nano particles, and by 0.21% (3.5 ppm) and 0.24%
(7 ppm) for TiO2 nano particles. This study highlighted the importance of particle size, purity, and
surface area in the selection of nano particles. Based on the evaluations and preliminary tests,
nano particle levels above 15 ppm exhibited a tendency for agglomeration in the fuel. It is crucial
to limit the total concentration to 15 ppm, especially for nano particles with a high surface area
like AL>O3, to achieve homogeneous fuel.
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ABSTRACT

With the developing technology, additive manufacturing productions are frequently preferred in
various industrial applications such as automotive, defense industry, aerospace, and biomedical.
It is very advantageous in terms of both production speed and obtaining the desired production
model by enabling production with layers despite the geometric complexity of the model to be
produced. The production of the models to be produced in the form of layers causes changes in
the mechanical properties of the structures. The main influencing parameters are layer thickness,
build orientation, production direction, and layer geometry. This study aims to experimentally
determine the mechanical differences that the layer orientation angle will create in the structure.
Standard tensile samples were produced by UV Stereolithography method, one of the additive
manufacturing technologies. A commercial polymer-based liquid resin was used to produce
tensile specimens positioned at 0°, 30° 45°, and 90° angles. Stress-Strain curves of each sample
were obtained by tensile tests at constant tensile speed. The mechanical properties of the tensile
specimens produced at an angle of 45° showed the lowest mechanical performance compared to
the other specimens. The reason for this is that the layers are combined with each other at 45°,
where the maximum shear stress in a geometry occurs. Layer mergers corresponding to the shear
plane showed lower strength, resulting in an earlier fracture of the specimen. Considering the
experimental results, it is seen that the structure orientation directly affects the mechanical
properties.
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ABSTRACT

Parallel robots are used in a wide range of applications in industry and medicine. This wide range
of applications is due to their many advantages, such as high accuracy, high rigidity, and high
load capacity. On the other hand, parallel robots have a complicated singularity problem as their
main drawback. The most critical singularities are Type II or actuation singularities. This paper
studies the elimination of actuation singularities of kinematically redundant RPR-RPRR planar
parallel robots.
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ABSTRACT

With the developing industry and technology, the need for energy has also increased. Meeting
the increasing energy demand from renewable energy sources is encouraged by the states. In the
last 10 years, Turkey has prepared many incentive packages in this field by turning to domestic
and national resources in the energy sector. Before the installation of renewable energy power
plants, some criteria of the facility should be investigated and analyzed. The feasibility studies
carried out before the investment in wind power plants allows optimum operation of existing
resources and maximum benefit from these resources. In addition, financial and technical issues
(depreciation period, turbine selection, etc.) can be predicted according to the feasibility study.
This study aims to obtain information about the capacity factor of the region and the provinces in
the region by using the real production of 86 facilities in the Ege region. For this purpose, the
provinces' annual average, maximum, and minimum capacity factors were calculated according
to the facilities' production in the Ege region in 2022. According to the calculations, the annual
average capacity factor of the Ege Region is 34.4%. The average annual capacity factors of Izmir,
Manisa, Aydin, Mugla, Usak, Denizli, and Afyonkarahisar provinces were calculated as 39.9%,
38.6%, 32.8%, 33.9%, 29.3%, 34.5%, and 31.8%, respectively. According to all these results, it is
predicted that it will be beneficial for the investor to give priority to Izmir in site selection for the
new facilities to be established in the Ege Region.
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ABSTRACT

Vehicle Routing Problem attempts to determine the optimal routes for a fleet of vehicles to deliver
demanded needs to customers, considering the changing requirements and uncertainties in the
transportation environment. In this study, developing a hybrid solution algorithm using deep
reinforcement learning approaches and metaheuristic algorithms that are suitable for the problem
is considered. At first, a constructive heuristic algorithm is used to generate an initial solution.
Then, a double deep Q network-based deep reinforcement learning and a simulated annealing
algorithm work collaboratively. The computational result shows that the proposed algorithm is
promising in routing optimization.
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ABSTRACT

Fuzzy logic has several practical applications in the world of medical data. Reference ranges is
just one of them. It is one of the most significant aspects that influences how doctors decide how
to diagnose and treat patients. Therefore, in terms of diagnosis and therapy, the precision of these
intervals is crucial. This paper presents a method for testing interval reliability in accordance with

fuzzy logic data.
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ABSTRACT

With the awareness of the disasters that will be caused by greenhouse gas and therefore climate
change, important developments are taking place in the agenda of countries for the solution of
the problem, and they aim to reduce the greenhouse gas emissions they release for a sustainable
world. The source of the increase in greenhouse gas intensity is attributed to the increase in the
CO2 rate in the air, and the main factor in the increase of the COs rate is the burning of fossil fuels
and human activities, while the starting point of the emission reduction targets of the countries
can mostly be the transportation sector. Because a significant part of greenhouse gas emissions is
from transportation. For this reason, reducing carbon emissions in the transportation sector is an
important issue and constitutes the aim of the study. Carbon emission is a measure of the damage
done by human activities to the environment in terms of the amount of greenhouse gases
produced. For this reason, a carbon footprint study for the transportation network was applied
by selecting the pilot region of Mersin province Yenisehir district in the study. Considering that
unmeasurable parameters cannot be managed, as a first step, bus, private vehicle, minibus, sea
transportation etc. in the transportation network. emissions are taken into account. Carbon
emission values were calculated through the Co2nnectorPro software and the resulting values
were compared with the studies in the literature, and the stage of developing a district-based
strategy for the transportation sector was started. Strategies that can contribute positively to urban
sustainability have been developed with the help of PESTEL analysis within the framework of
sustainability. It is desired that the study, in which greenhouse gas emissions are expressed in
terms of carbon dioxide, and which includes different strategies such as reducing fuel
consumption in reducing carbon footprint, developing alternative fuel types, sustainability
activities and working on fuel savings, will be an important sharing tool across the city and across
the country. Within the scope of sustainability, the study has an important potential as it will
contribute positively to climate change by aiming to reduce carbon emissions.
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ABSTRACT

In the electrospinning method, polymer fibers with nano diameters are obtained from the polymer
solution with the effect of the electric field. In the study, nanofibers were produced from
polyacrylonitrile (PAN) solution using a needle electro-spinning device. An electrostatic field was
created between the polymer solution drop at the needle tip and the metal collector plate. The
applied voltage caused the polymer solution drop to be sprayed from the needle. Due to the
electrical forces, the solution drop elongated and became a very fine fiber, accumulated on the
collector, and a very long, randomly distributed fiber network was obtained. There are many
parameters that affect the electrospinning method. The collector plate material is one of these
parameters. The aim of this study is to compare the diameters of the fibers obtained by using
metal plates of different materials as collectors. For this purpose, circular shaped, 1 mm thick
aluminum, copper, brass and stainless steel plates were used as collectors. This study differs from
other studies in terms of using multi-materials. The diameters of the obtained nanofibers were
measured by scanning electron microscopy (SEM). SPSS program was used to compare the
diameter values statistically. The thinnest fibers were obtained statistically with the copper plate
collector, and the thickest fibers were obtained with the stainless steel plate collector. The
conductivity of copper is higher than aluminum, brass and stainless steel. The conductivity of
stainless steel is lower than other materials used. It was observed that finer fibers were obtained
as the conductivity increased. It is thought that the nanofibers become thinner as a result of further
elongation of the polymer jets with increasing conductivity. Thus, it has been observed that the
collector plate material affects the fiber fineness, and as the material conductivity increases, finer
fibers can be obtained.
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ABSTRACT

Generally, oil wells in the early stages of their life naturally flow to the surface and are referred to
as flowing wells. Flowing production means that the pressure at the bottom of the well is sufficient
to overcome the sum of the pressure losses along the flow path to the separator. When this
criterion is not met, natural flow ceases and the well dies. In this case, artificial lift methods are
used.

There are various lifting mechanisms available for the production engineer to choose from. One
group of commonly used artificial lift methods uses a type of pump placed below the fluid level
to increase the pressure of the well flow to overcome pressure losses along the flow path. Other
lifting methods use compressed gas injected from the surface into well tubing to help bring well
fluids to the surface.

In this study, the necessary researches for the production of Sucker Rod "Oil Pumping Shaft",
which was realized for the first time in our country by using the rod type pumping method among
the pumping methods among the artificial lifting mechanisms, were carried out and
manufactured. After the conceptual process setup of the production process was completed, a
work order was issued and the production of our products started. Especially in mold design, the
final mold design was carried out with mold revision studies after the initial design in order to
ensure the repeatability that will ensure the continuity of quality in production. Raw material
acceptance, hot forging in a horizontal press, normalized heat treatment, machining and
threading, quality control and laboratory processes, sandblasting and coating were carried out to
reach the final product. Within the framework of the quality control plan, the quality of the
products was guaranteed by destructive non-destructive inspections after the relevant processes.
With this work, an application was made for API certification and a product was localized as the
11th country with this certificate.
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ABSTRACT

In this study, an industrial robot system and its sub-equipment, which can control two CNC
machining centers at the same time, CNC part insertion, removal and part transfer to the fully
automatic control system, and transfer of finished parts to the smart pallet system, were installed
and trial productions were carried out. Thanks to this application, which sets an example for the
sector and the region, it has become possible to realize more efficient, high quality and error-free
productions under heavy working conditions. During the installation and trial productions,
support was received from technical experts and 4 experts were trained in this field.

Within the scope of the study, the effects of intelligent robot automation on quality and efficiency
in production were examined. Although there was no change in the machining times of the part
on our CNC machining machines, the total cycle time was improved by 17% thanks to the
assembly and disassembly of the part with industrial robot systems. The industrial robot system
communicates with the CNC as soon as the machining of the part is completed, allowing the new
part to be installed. Mounting and dismounting operations can be performed in communication
with the CNC without any loss of time. With the communication of objects between the machines,
our line has been able to operate fully automatically and efficiently. Break times of 1.5 hours have
been eliminated with the fully automatic line. Within the 1 minute cycle time, the time for
attaching and removing parts, which takes 15 seconds, has been reduced to 10 seconds. Material
waiting times have been eliminated. Work transition times, which cause a loss of 1.5 hours per
day, which is 30 minutes on average for each shift, have been reduced by 67%. Total waiting and
downtime of the machines was reduced from 3 hours to 1 hour. In this way, in line with the 41%
improvement in productivity, the daily production capacity was increased from 585 to 715 units
for a single machine. Thus, a 22% increase in production capacity was realized during CNC
machining, which is a critical process of our company. All parts are 100% controlled with the fully
automatic measurement control system provided in our work. With our project, measurement
controls can be carried out fully automatically according to the desired quality standards without
any disruption in production. Accordingly, our labor costs have been significantly reduced in the
relevant process.
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R58-03 APPLICATION IN ALUMINUM CHASSIS
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ABSTRACT

Due to the globalization of the world, logistics constitutes an important part of our lives. The
importance of the supply chain emerges in any crisis. The consequences of disruptions in the
supply chain will be very severe. This harms both users and companies. Apart from this, the safe
use of highways is important not only for the supply chain but also for preventing losses in traffic
accidents. There are certain conditions to minimize the consequences of these accidents. The
procedures for the registration of vehicles following the legislation are called homologation.
Technical regulations of vehicles according to United Nations/Economic Commission for Europe
(UN/EEC) are called regulations!!] The tools used in the supply chain differ according to their
shapes. These can be counted as trailers, trucks, dumpers, and tankers. The types of vehicles we
will use also vary according to the load we will carry; can be classified as solid, liquid, or gas. The
vehicle on which we will develop in this study is an aluminum fuel tanker with a capacity of
40,000 liters. It is about the change made in the rear bumper of the aluminum fuel tanker and the
results of this change and the effect of these results on the vehicle. This change had a positive
effect on the regulation and vehicle load-carrying capacity. As a test, ANSYS structural static
analysis was performed. S355 structural steel and 5083 H111 aluminum alloy were used as the
model. The number of points in the model mesh structure was applied as 66983 and the number
of elements as 65860. Boundary conditions were applied from the 250mm wide region, starting at
400mm from the midpoint of the force buffer.
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ABSTRACT

Cardiovascular diseases are one of the leading causes of death worldwide. Approximately 31% of
deaths in the world are due to these diseases each year. 4 out of 5 deaths from cardiovascular
disease are due to heart attacks and strokes. About a third of these deaths occur in people under
the age of 70. Heart failure is a common fact caused by cardiovascular diseases.

In this paper, it is aimed to determine the individuals with heart disease beforehand by comparing
the performance analysis of some machine learning algorithms. The dataset used in this study has
been provided from the website https:/ /www.kaggle.com/datasets/fedesoriano/heart-failure-
prediction. 5 heart datasets were prepared by combining over 11 common features, making it one
of the largest heart disease datasets ever available. Totally 1190 different observations were made
from 5 heart datasets, and as a result of these observations, 272 of them were eliminated and a
new data set containing a total of 918 data was created. This study is important in terms of early
identification of patients at risk of heart disease.
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ABSTRACT

Inventory management plays a critical role in the success of companies. For this reason, stock
control and planning of all assets in the production system should be done effectively. Spare part
groups are more in number and variety, making stock management even more complicated. For
the effective realization of stock management, companies aim to have the right material, in the
right quantity, in the right place. The fact that the company has more stock than it needs causes it
to bear the cost of overstocking, and the presence of excess stock also affects the useful life of the
material. On the contrary, the fact that the enterprises do not have enough stocks causes the
company to lose sales and the production line to stop, and thus the company experiences prestige
and financial losses. For this reason, in this study, in order to determine the frequency and
criticality of materials or parts, in the production of spare parts in the automotive industry, the
Analytical Hierarchy Process (AHP) method after ABC analysis was used to determine the
consumption rate of the materials, the rate of use, and the importance level according to the cost
classification of the material. AHP is a method that can evaluate qualitative and quantitative
criteria in decision making and solve complex problems in a hierarchical structure. ABC analysis
includes the classification of the materials that make up the stocks according to their importance.
By considering the inventory costs and determining the importance and group A classification;
with the criteria of preparation times, cost, daily consumption amounts and safety stock amounts,
priority spare parts were determined by the AHP method and the effects of these two methods
on the stock cost were examined.

Date: July, 8, 2023.
Key words and phrases. Inventory management, ABC analysis, Multi-criteria decision making,
AHP method, Spare parts

221



REFERENCES

[1] Cekici. H. M. [GGY 430 Yonetim Muhasebesi Ilkeleri],
https:/ /acikders.ankara.edu.tr/mod/resource/view.php?id=119684, (2018).

[2] Kaloglu N. Bir Otomotiv Firmasmda Yedek Parca Envanter Yonetimi, Dokuz Eyliil Universitesi. Yiiksek Lisans Tezi,
(2019).

[3] Karahaliloglu M., Bir Otomobil Firmasmnda Envanter Yonetimi ve Yedek Parca Stogu Uygulamasi, Beykent
Universitesi, Yiiksek Lisans Tezi, (2018).

[4] Giilgin O. Talep belirsizligi altinda yedek parca stoklarinin yonetimi, istanbul Teknik Universitesi Yiiksek Lisans Tezi,
(2017).

[5] Ozgiir, B. Envanter Yonetimi Icin Maliyet Parametrelerinin Hesaplanmasi: Otomotiv Sektdriinde Bir
Uygulama (Doctoral dissertation, Fen Bilimleri Enstitiisii), (2007).

[6] Kaya N., Stok Yonetimi Iksad Yaym evi, Erzurum Atatiirk Universitesi, (2020).

[7] Tuzkaya, U. R., & frem, A. K. S. U. Uretimde ara stok yonetim siireclerinin iyilestirilmesi ve bir uygulama. Beykoz
Akademi Dergisi, 1(2), 47-76, (2013).

[8] Ertugrul, I, & Tanriverdi, Y. Stok kontrolde ABC yontemi ve AHP analizlerinin iplik isletmesine
uygulanmasi. Uluslararast Alanya Isletme Fakiiltesi Dergisi, 5(1), 41-52, (2013).

[9] Celikcan S., Cukurova Universitesi-Yedek Parga Stok Yonetiminde Cok Kriterli Karar Verme Metotlarma Dayali
Simiilasyon Optimizasyon Yaklasimi, (2019).

ITARSUS UNIVERSITY, GRADUATE SCHOOL OF EDUCATION, DEPARTMENT OF MECHANICAL
ENGINEERING, TARSUS, MERSIN TURKIYE
E-mail address: elife_kal@tarsus.edu.tr

2TARSUS UNIVERSITY, FACULTY OF ENGINEERING DEPARTMENT OF INDUSTRIAL ENGINEERING, TARSUS,

MERSIN, TURKIYE
E-mail address: eyontar@tarsus.edu.tr

222



IFSCOM-E 2023
9TH IFS AND CONTEMPORARY MATHEMATICS AND ENGINEERING CONFERENCE

8-11 JULY 2023, TARSUS, MERSIN, TURKIYE
ISBN: 978-605-68670-9-5
pp: 223

EVALUATION OF THE EFFECTS OF VISUAL AND SOMATOSENSORY
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ABSTRACT

Decrease or deterioration in both visual and somatosensory inputs in elderly people leads to balance
problems that increases the risk of falling. Instability or irregularity of the Center of Pressure (CoP) may
be associated with an increased risk of falls. The irregularity in CoP time series can be measured by
nonlinear methods rather than linear or statistical approaches. In recent years, Entropy measurements
have been used as a very popular method for measuring irregularity and complexity in time series. This
study aimed to examine the effect of visual or somatosensory inputs on CoP signal that may be
associated with falls in the elderly using machine learning models with entropy-based feature set. A
public CoP data of elderly recorded in eyes open-closed on rigid and compliant surface were used. The
feature set was extracted by calculated Sample Entropy, Fuzzy Entropy, Distribution Entropy,
Conditional Entropy, Permutation Entropy, and Sparse Density Entropy from CoP data. Then, CoP
variables were classified by using Support Vector Machines (SVM) and K-Nearest Neighbors (k-NN)
algorithms from Machine Learning (ML) models in visual and somatosensory provocation.
Classification performances were compared with the confussion matrix (with accuracy, sensitivity,
selectivity and precision metrics). When surface conditions were compared, the SVM algorithm showed
the best performance with respect to k-NN in both training and testing with 82% and 79% accuracy,
respectively. On the other hand, when visual inputs were compared, SVM revealed the best results in
training and testing with an accuracy rate of 61% and 63%, respectively. This study indicated that the
measurement of CoP irregularity or nonlinear dynamics in balance assessments in the elderly was more
sensitive to somatosensory inputs than visual inputs. Consequently, in the elderly, especially in rigid-
compliant surface experiments, entropy measurements of CoP signal could be an indicator or biomarker
of the falling risk.
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ABSTRACT

It is reported that human milk is a source of nearly 300 proteins with unique
functional properties. They are a source of amino acids that have properties that ensure the
rapid growth of an infant [1]. The content of total protein in human milk is physiologically
determined and is at a similar level in each of the lactating women. However, throughout the
lactation period, the content of amino acids in human milk changes, which, together with the
growing child's body, perform specific functions [2]. The amino acid composition of
modified milk should be composed in such a way that the content of essential amino acids is
at least equal to their content in human milk [3]. The aim of the study was to evaluate the
content of essential amino acids in human milk in relation to the lactation period and in
infant formula intended for infants' first and follow-up feedings.

The research material consisted of samples of breast milk and modified milk from
three manufacturers. Breast milk samples were collected from 100 local women currently
living in the east-northeast region of Poland. Due to the insufficient number of samples for
analysis, analytical tests were carried out on 75 samples of human milk (38 from the first
lactation period and 38 from the second lactation period). Additionally, three producers of
modified milk meant for infants' first and follow-up feedings were included in the research
materials. The analysis of the amino acid content was carried out using the gradient high-
performance liquid chromatography technique (HPLC) described by Rynkiewicz et al. [4]

with some modifications.
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In the analyzed samples of human milk and infant formula, individual essential amino acids
were identified: histidine, isoleucine, leucine, tryptophan, phenylalanine, threonine, lysine, valine, and
methionine. Breast milk from the second lactation period contained significantly higher amounts of
methionine (Mann-Whitney test: t=-3.947, p=0.00008), leucine (Mann-Whitney test: t=-2.203, p=0.028),
isoleucine (Mann-Whitney test: t=-2.203, p=0.028),: t=-3.550, p=0.0004) and threonine (Student's t-test:
t=-2.164, df=154; p=0.032). The content of histidine, threonine, lysine, and methionine was at a higher
level in modified milk compared to human milk (p<0.05). In the case of modified milk, the content of
amino acids varied depending on the producer and the type of milk (first or follow-up infant
formula). The tendency to change the composition of milk in relation to the lactation period is
physiologically determined, and the protein content decreases in favor of the fat content, which makes
breast milk more energetic as the child grows. The amino acid composition of human milk is
regulated throughout the lactation period to perform specific functions in the developing body of the
newborn. Producers of modified milk are obliged to compose an appropriate amino acid profile that

fully covers the needs of infants for each of the exogenous amino acids [1].
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ABSTRACT

In Poland, a tincture is a well-known alcoholic beverage defined as a drink consisting of ethanol,
herbs, fruits, plants roots and sugar. The traditional method of tinctures production involves macerating
fruit in an aqueous ethanol solution for an average of 2 months, depending on the fruit species
[Sliwinska et al. 2016; Polak, Bartoszek 2015]. Nowadays, new solutions are being sought to help
producers shorten the time of the tincture-making process. One of those solutions could be the use of
the sous vide technique as an alternative fruit maceration method.

The aim of the study was to evaluate the effect of the maceration method on the content of
vitamin C, phenolic compounds and antioxidant activity of tinctures manufactured from Japanese
quince and quince fruits. Japanese quince and quince fruit and ethyl alcohol (96%) were purchased at a
retail store in Olsztyn. Fruits used for tinctures production were subjected to the traditional maceration,
as well as sous vide heating at 40 and 60°C using different of ingredients (alcohol or sugar) addition. The
tinctures produced were analyzed after 6 months of maturation. The tinctures were evaluated for
vitamin C concentration by the HPLC method, total phenolic compounds using Folin-Ciocalteu reagent
and antioxidant activity by the DPPH radical method [Singleton and Rossi 1965, Brand-Williams et al.
1995, Gokmen et al. 2000]. The results were subjected to statistical analysis (analysis of variance, Tukey's
test, p<0.05).

Based on the results of the study it was observed, that both fruit tinctures produced by the traditional
method had a significantly higher concentration of vitamin C compared to those produced by the sous
vide method. Maceration of fruit by the sous vide heating at 40°C method resulted in higher retention of
vitamin C in tinctures compared to the sous vide 60°C method. Tincture manufactured from Japanese
quince fruit by the sous vide 60°C method, in which sugar was added to the fruit before ethanol,
showed the lowest vitamin C content among that fruit tinctures analyzed. The process of macerating
Japanese quince and quince fruit using the sous vide method at 40°C and at 60°C with ethanol, resulted
in a significant increase in the concentration of total phenolic compounds in the tinctures compared to
the traditional method.

At the same time, tinctures prepared from Japanese quince and quince fruits macerated using sous vide
at 60°C in ethanol showed a higher concentration of total phenolic compounds compared to tinctures
produced by the sous vide method at 40°C. The highest and comparable antioxidant activity in the
group of Japanese quince tinctures, was noted for traditionally and sous vide at 60°C in ethanol
macerated beverages, while in the group of quince tinctures the highest antioxidant properties were
observed for the tincture manufactured by the sous vide method at 40°C. Both fruit tinctures produced
by macerating fruit in sugar (sous vide 60°C) showed the lowest antioxidant activity in their respective
groups of tinctures.
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The temperature of maceration and maceration medium (ethanol or sugar) showed a significant effect
on the content of the bioactive compounds studied and the antioxidant activity of the tinctures. It seems,
that fruits maceration with the use of the sous vide method is a good alternative to macerating fruits by
the traditional method due to the shorter time of the tincture-making process. In addition, the increase
in maceration temperature resulted in a higher concentration of phenolic compounds and a favorable
antioxidant activity of fruit tinctures. The 60°C sous vide method seems to be superior to the 40°C sous
vide method due to the higher concentration of phenolic compounds and better antioxidant activity. The
method of maceration of fruits in sugar at 60°C appeared to be the weakest in terms of the parameters
tested. The possibility of using different temperatures and the raw materials addition at the maceration
stage are apparently important for developing new methods of tincture production that will be
beneficial in terms of bioactive components and antioxidant activity.
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ABSTRACT

There is a need for efficient use of water resources worldwide due to factors such as drought, climate
change, increasing world population, and high urbanization rate. Therefore, it is necessary to use
renewable energy sources for sustainable water resources. With the exposure of aboveground dams to
the effects of evaporation losses, the need for underground dams has increased. Underground dams
increase the reserve volume by storing water with minimum leakage and allow future generations to
benefit. Unlike other types of dams, it is an interesting subject of study due to its long life and low
cost. The 9 parameters used in this study (drainage density, land use, land slope, precipitation
parameter, permeability, flow length, main tributary density, population density, distance to the fault
line) were taken into consideration and it was determined that Guimiishane is the arid and largest
basin in the Eastern Black Sea Region. Since there is a need for water use in the Harsit basin, which
covers the province of Bursa, it is aimed to determine a suitable location for the underground dam
with the help of GIS (geographic information system) in these sections. In determining the position,
the most negative value of “0” and the most positive value of “100” were assigned, and thus all
parameters were provided to take values on a common scale (0-100). As a result of this study, it was
concluded that the areas with high values as the most suitable places for underground dams, and the
areas with values (54.0392157-62) in the Harsit basin in Glimtishane province of the study area can be
positioned for the underground dam. (1- Gumiishane center Baglar Basi Mahallesi, 2- Giimiishane
center Pirahmet village junction, 3- Glimiishane center Yagmur Dere village junction).
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NONLINEAR DIFFERENTIAL EQUATIONS ACCORDING TO THE BISHOP
PARALLEL TRANSPORT FRAME
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ABSTRACT

Bishop created a curve-specific alternative to Frenet's frame and named it Bishop frame. It is
known that for a given constant vector field concerning Bishop parallel transport frame
{T, My, M,, M3}, there are no (1, k)-type slant helices for 1<k <4 in [23]. The aim of this paper
nonlinear differential equations according to Bishop parallel transport frame {T, M;, M,, M3}, for
(k, m)-type slant helices (2,3)-, (2,4)-, and (3,4)-type slant helices in 4-dimensional Euclidean
space. It then provides characterizations of (k, m)-type slant helices in accordance with the Bishop
parallel transport frame in 4-dimensional Euclidean space.
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NUMERICAL SOLUTIONS OF CONFORMABLE TIME-FRACTIONAL KLEIN-
GORDON EQUATION WITH PROPORTIONAL DELAY BY THE NOVEL
METHOD

HALIL ANAC

ABSTRACT

The conformable fractional g-Shehu homotopy analysis transform method are utilized to examine the
conformable time-fractional Klein-Gordon equations with proportional delay. The graphs of the
numerical solutions to this problem are plotted in Maple software. Numerical simulations show that
the suggested method is successful and consistent.
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FAULTS AND SUGGESTIONS DETECTED IN DISTRIBUTION PANEL AND
TRANSFORMERS IN POWER PLANTS

Hale Bakir
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ABSTRACT

The demand for the widespread use of solar power plants in Turkey with full efficiency is increasing
day by day. Panel failures, transformer failures, such as panel failures, are among the failures that affect
the efficiency. Maintenance and thermal imaging are often required if full efficiency in power generation
from a solar power plant is desired. Thermal imaging methods are both fast and highly accurate in
detecting faults. In this study, faults in distribution panels and transformers were detected in a power
plant with thermal imaging technique and solution suggestions were presented.
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ABSTRACT

In this paper, we aimed to examine the 81 provinces of Turkey in terms of environmental, social and
economic aspects and to shed light on current problems. As a result of the industrial revolutions, the
rate of urbanization and the urban population has increased rapidly throughout the world. As a result
of intense migration from rural to urban areas, the need for shelter and housing has emerged. Every
new building built, every new road opened for transportation has affected the nature and ecology of
the city. However, as the rate of urbanization increased, cities showed improvements in areas such as
health, education and finance. This situation has led people living in the countryside, who are
deprived of health and education services, towards city life. Urbanization has taken place very quickly
in Turkey, and imbalances have occurred in the country's urban population and urbanization rates.
Especially Istanbul has grown very fast compared to other developed cities. As Turkey's most
populous city, approximately one-fifth of the country's population lives in Istanbul. The uneven
distribution of population and employment and rapid urbanization cause various problems in social,
environmental and economic dimensions. Environmental, social and economic indicators selected for
analysis were evaluated with data envelopment analysis. Data Environmental Analysis Program
(DEAP) 2.1 package program was used to analyze the activities of 81 provinces in line with the
determined indicators. As a result of the study, the environmental, social and economic efficiency of
81 provinces was evaluated in line with the indicators. Based on the results, suggestions and
discussion areas that can guide other studies have been put forward.
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ABSTRACT

A promising electrochemical energy storage material is prepared based on carbonized conducting polymer
(cCP) such as polypyrrole (PPy) nanoparticles (NPs) with concurrently grown carbon nanotubes (CNTs)
and metal oxide nanowires (MONWSs) on its surface. Both the preparation of this novel hybrid
nanomaterial (HNM), and the tackling of commonly encountered conventional synthesis difficulties were
accomplished systematically by combining an in-situ polymerization/coating method with a modified
version of the PopTube, ex-situ microwave (MW) energy-based technique, which has proven to be well-
established, facile, and rapid. By using this highly efficient and easily scalable combined preparation
approach, targeted HNMs can be produced in a cost-effective manner, with distinct features of morphology
(SEM/TEM), elemental (EDX), spectroscopic (XRD, Raman) and electrochemistry (CV), all of which are
substantially backed by material characterization tests and the literature evidence, as well. Consequently,
it is expected that this combined approach can provide cPPy NPs decorated with CNTs and MONWs, with
the potential to be a preferred material in near future for its aforementioned use.
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MULTI-OBJECTIVE OPTIMIZATIONS of CIRCULAR and SQUARE DUCTS
UNDER LAMINAR FLOW and CONSTANT WALL TEMPERATURE
CONDITIONS

MUHAMMET NASIF KURU

0000-0002-5941-1221
ABSTRACT

Optimum parameters of ducts having different cross-sections (circular and square) are explored using
multi-objective optimization algorithms in this study. Heat transfer and fluid flow analysis of ducts are
done with finite volume method. The flow is assumed as steady, incompressible and laminar. Three
different multi-objective problems are investigated for each cross-section, i.e. (1) maximization of heat
transfer (Q) and minimization of pressure drop (AP), (2) maximization of heat transfer (Q) and
minimization of entropy generation (Sgen), (3) minimizations of volume (V) and pumping power

(vaump
optimization problem constrained with a maximum duct length. Three optimization variables are used
which are hydraulic diameter (Dy), duct length (L) and inlet velocity (V;,). Optimum parameters of
different multi-objective optimization problems are obtained and comparisons are done in detail. The
effect of optimization variables on the objective functions are also discussed. It can be inferred that
optimum parameters of ducts (circular and square) can be determined according to the design

objectives. Moreover, optimum parameters differ from each other.

). Air is used as a working fluid, inlet and wall temperatures are given and constant. Each
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ABSTRACT

Fuel (Doppler) and moderator reactivity coefficients that are important for nuclear reactor reliability
are calculated using different ready Monte Carlo codes and different cross section libraries.In the unit-
cell reference study of the Pressure Water Reactor, the Doppler reactivity coefficient was calculated
using the code MCNP 6.2.In this study, Doppler reactivity feedback coefficient was obtained using the
SERPENT-2 Monte Carlo Simulation code and ENDF-VII and JEFF-3.1.1 libraries, taking into account
fuels with different riches. It was observed that the results obtained were in line with the reference
study results.In addition - in the case of HFP operation, the moderator temperatures were obtained by
taking 560K and 600K respectively, with the decelerator reactivity coefficient ENDF/B-VII and JEFF-
3.1.1 libraries as -29.56 and -30.03 [pcm/k] respectively.
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ABSTRACT

In this paper, the effects of cylindrical and partial pin fins within the flow domain on the cooling
performance of a liquid-cooled minichannel heat heat sink are investigated numerically. For this
purpose, studies are carried out for four different pin fin configurations between the flow rates of
0.002625 kg/s and 0.0045 kg/s. These configurations include in-line and staggered arrays of
cylindrical and partial pin fins. Numerical studies are carried out via ANSYS Fluent software. As
a result of the numerical analysis, it is predicted that the discussed configurations will
significantly improve the convective heat transfer from the minichannel heat sink.
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ABSTRACT

In this study, the definition of (a, )-interval valued intuitionistic fuzzy subgroup is given.
The concept of (a, B)-interval valued intuitionistic fuzzy subgroup is constructed on (a, B)-interval
valued intuitionistic fuzzy sets which were defined by Bal, Cuvalcioglu and Altinci in 2023. (a, B)-
interval valued intuitionistic fuzzy sets were defined on (a, B)-interval valued set whose elements
are pair of closed intervals that the sum of their supremums is equal to 1 or less than 1.

The fundamental properties of these subgroups are examined. The basic propositions and
theorems of these groups are given. The relations between (a, 8)-interval valued intuitionistic
fuzzy subgroup and the level subset of (a,p)-interval valued intuitionistic fuzzy sets are
researched. Then it is seen that the level subset of (o, B)-interval valued intuitionistic fuzzy sets of
G group is a classical group. An example of these groups is given.
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ABSTRACT

A brain tumor is a dangerous neural illness produced by the strict growing of prison cell in the
brain or head. The number of patients suffering from brain tumor remains increasingly
cumulative. Initial detection of wicked cancers is vital to provide cure to sickness, and early
identification reduces the risk of death. If a brain cancer is not predicted in initial phase, it can
assuredly cause to death. Hence, primary identification of brain tumors requires the usage of a
mechanical means. The segmentation, analysis, and separation of unclean tumor parts from MRI
images are the main source of anxiety. Nevertheless, the situation is a boring and slow procedure
that radiologists or scientific professionals need to assume, and their act is only reliant on their
knowledge. To report the segmented MRI images including tumor, the usage of computer-
assisted methods come to be necessary. In this paper, a Convolutional Neural Network (CNN)
approach is used to identify brain cancers in MRI images. Two datasets are used for this study,
namely Kaggle Brain MRI dataset and Figshare Brain MRI dataset. Models of deep CNN,
consisting of VGG16, AlexNet, and ResNet, are utilized to extract deep features. The classification
accuracies of the aforementioned deep learning models are used to measure the efficiencies of the
implemented systems. For the Kaggle dataset, AlexNet achieves a 98% accuracy, VGG16 has 97%
accuracy, and ResNet has 66% accuracy. Among these networks, AlexNet has provided the
highest level of accuracy. In the Figshare dataset, AlexNet and VGG16 both achieve 99% accuracy,
and ResNet has 96% accuracy. In terms of accuracy, AlexNet and VGG16 outperform ResNet.
These performances aid in the early detection of cancers before they cause physical harm such as
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ABSTRACT

Biodegradable films and coatings are an effective alternative to conventional plastics. The purpose
of their use is to extend the shelf life of perishable food and maintain or improve the quality and
safety of prepared food. Their performance also depends on the type of additive used. An example
of such an additive can be essential oils, which are a good material for active packaging due to
their safety and antibacterial and antioxidant properties. The aim of the research was to fabricate
Sage Leaf essential oil (SLEO) nanoemulsions added to the polymeric film and determine the main
physicochemical properties of the films and the effect of the addition of this oil on the biological
properties of active films. The control films were made from a hybrid solution of Poly vinyl
alcohol (PVA) and Chitosan. On the other hand, the nanoemulsions of SLEO at different
concentrations were prepared using ultrasonication. Films with the addition of SLEO were made
analogously, adding the nanoemulsion of SLEO in the last step. The solvent casting method was
used to prepare control films and SLEO-added films. For the characterization analyses, the droplet
size of emulsions was determined using Zeta-Sizer, and the stability of nanoemulsions was also
studied. Active films were evaluated with microscopy images, Fourier transform infrared
spectroscopy, contact angle measurements, water vapor permeability, and determination of
solubility in water. It is aimed to produce environmentally friendly, edible and sustainable
packaging materials by combining biocompatible and biodegradable polymeric films with
antibacterial essential oils. At the same time, it is aimed to minimize microbial spoilage and extend
shelf life by increasing antibacterial and antioxidant properties with the added essential oil.

Date: July, 8, 2023.
Key words and phrases. Sage leaf essential oil, nanaoemulsion, polymer, film, active packaging

244



REFERENCES

[1] Zhang, X., Liu, D., Jin, T. Z., Chen, W., He, Q., Zou, Z., & Guo, M. Preparation and characterization of gellan gum-
chitosan polyelectrolyte complex films with the incorporation of thyme essential oil nanoemulsion. Food hydrocolloids,
114, 106570, (2021).

[2] Ghoshal, G. Thyme essential oil nano-emulsion/Tamarind starch/Whey protein concentrate novel edible films for
tomato packaging. Food Control, 138, 108990, (2022).

[3] Elshamy, S., Khadizatul, K., Uemura, K., Nakajima, M., & Neves, M. A. Chitosan-based film incorporated with
essential oil nanoemulsion foreseeing enhanced antimicrobial effect. Journal of Food Science and Technology, 58, 3314-
3327, (2021).

1DEPARTMENT OF HUMAN NUTRITION, FACULTY OF FOOD SCIENCE, UNIVERSITY OF WARMIA AND
MAZURY, UL. SLONECZNA 45F, 10-718 OLSZTYN, POLAND

2DEPARTMENT OF COMMODITY AND FOOD ANALYSIS, FACULTY OF FOOD SCIENCE, UNIVERSITY OF
WARMIA AND MAZURY IN OLSZTYN, 10-726 OLSZTYN, POLAND

3DEPARMENT OF CHEMISTRY AND CHEMICAL PROCESSING TECHNOLOGIES, TECHNICAL SCIENCE
VOCATIONAL SCHOOL, MERSIN UNIVERSITY, MERSIN, TURKIYE
E-mail address: didemdemir@tarsus.edu.tr

4DEPARTMENT OF ENVIRONMENTAL PROTECTION TECHNOLOGIES, TARSUS UNIVERSITY, 33400, MERSIN,
TURKIYE
E-mail address: yasinozay@tarsus.edu.tr

5DEPARTMENT OF FOOD TECHNOLOGY, VOCATIONAL SCHOOL OF TECHNICAL SCIENCES AT MERSIN
TARSUS ORGANIZED INDUSTRIAL ZONE, TARSUS UNIVERSITY, 33100 MERSIN, TURKIYE
E-mail address: guldengoksen@tarsus.edu.tr

245



IFSCOM-E 2023
9TH IFS AND CONTEMPORARY MATHEMATICS AND ENGINEERING CONFERENCE

8-11 JULY 2023, TARSUS, MERSIN, TURKIYE
ISBN: 978-605-68670-9-5
pp: 246-247

SMART FILM PRODUCTION BY INCLUDING BIAOCTIVE COMPOUNDS

ALEKSANDRA PURKIEWICZ?, NATALIA MARAT?, DIDEM DEMIR¥, YASIN OZAY* and GULDEN GOKSEN®

0000 0002 5065 0381, 0000-0002-0102-0869, 0000-0002-2977-207, 0000-0001-5419-6115 and 0000-0002-5432-7936

ABSTRACT

Packaging is an integral part of many food products and has a significant impact on their
commercial appeal. In connection with the growing awareness of consumers, packaging, in
addition to its protective, informational or commercial function, increasingly exhibits other
functional properties. One of the new generations of packaging is smart packaging, which,
through an indicator placed inside, provides consumers with information about the current
quality of the product. It allows to get information about food quality and safety without opening
the package. The aim of the study was to develop novel active edible coating with addition of
black carrot extract as a pH indicator and to study the physicochemical properties of the produced
coatings. For this aim, film forming solutions for control films were made with pectin and locus
bean gum polymers. Then, different amounts of black carrot extract were directly added to the
polymer solutions and final coatings were prepared by solvent-casting. The prepared films were
characterized in terms of selected properties: chemical structure, morphology, mechanical
behaviour and sensing properties. In the light of the results obtained from the study, it is aimed
to produce antibacterial, biodegradable and environmentally friendly packaging materials with
the combination of natural ingredients. The use of such packaging solutions is a convenience for
consumers, who can monitor the safety and quality of food products themselves. Moreover, better
control over the freshness status of food products can make it easier to manage food with a short
shelf life, which will significantly reduce food waste worldwide.
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ABSTRACT

Developing intelligent systems, including computer vision and machine learning technologies for
classifying agricultural products according to their types, are an interesting research topic. Here,
models are obtained with the help of intelligent systems to decide. These models simulate human
visual perception for the classification of agricultural products. In this study, an approach
combining the histogram of oriented gradients (HOG) technique and support vector machine
(SVM) was proposed for pistachio image species classification. In this study, image features were
extracted using different cell sizes of the HOG. These features were classified using different
kernel functions of SVM with 10-fold cross-validation. Thus, this study investigated the
possibility of improving an existing method by making it learnable. In the experimental results,
the proposed approach achieved different success with a different number of features. This study
showed that the best performance results were obtained in the model where the cell size was 128
x 128 and the kernel type was polynomial. The accuracy of this model was 0.940, sensitivity 0.938,
specificity 0.941, F-score 0.930, G-mean 0.931, and AUC value 0.978.
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ABSTRACT

Fuzzy logic rules are given by means of triangular norms (t-norm) defined on the
unit interval. A triangular conorm (t-conorm) is obtained for each triangular norm.
For the negation of expressions, functions defined on the unit interval are used. The
structure established through these functions contributes to the formation of fuzzy
set theory and fuzzy mathematical structures as in the classical theory. Mathemat-
ical structures are used in many fields of engineering. In this study, the definition
of the concept of xnorm is given. The properties of xnorms are examined. Fuzzy
Boolean Algebra (FBA) structure definition is given by using t-norm, t-conorm,
known negation and corresponding xnorm. Also, basic properties provided by FBAs
were given.
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DESIGN OF LOAD LIFTING EYEBOLTS AND STANDARDIZATION WITH STATIC
TESTS

YASIN AYGUL and FURKAN DEMIRTAS

ABSTRACT

Load lifting eyebolts added by welding method are used for lifting and transporting raw
materials, semi-finished products or finished products. Making the right choice according to the
load capacity is important in terms of preventing negative consequences. In this study to verify
the choice of loading capacity; Preliminary designs of different types of eyebolts were created.
Preliminary designs were subjected to Finite Element Analysis by determining the boundary
conditions in the computer environment. Eye bolts designed in five types are fixed with the
surface formed by the thickness of the weld seam. The load is applied according to the eyebolt
types, which are pre-designed in a way to preserve the yield stress with a three-fold safety.
According to the results of the analysis, improvements were made in the preliminary designs and
they were finalized. All types of samples are produced for the final products and Koluman
Otomotiv Endiistri A.S. Tensile test was applied in the quality laboratories of the company. As a
result of this study; The static use of the products was investigated by comparing the Finite
Element Analysis results with the Tensile test results. According to the results of the research, it
is planned to use the products in standard form.
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ABSTRACT

In this paper we investigate the notion of A-strong -I-open sets which are complement of A-strong
B-I-closed sets. Then, defining types of con-tra continuity for A-strong p-I-closed sets we will give
properties and character- izations of them. We investigate the relationships among the other
functions with it.
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ABSTRACT

Since the prices of ferrous and non-ferrous raw materials in the industry are increasing day by
day and the parts in the machines have more complex geometric structures, it is necessary to use
new production methods according to the geometric structure of the part to be produced, the
desired strength and hardness value [1-3]. By using powder metallurgy production method,
which is one of the innovative production methods, material efficiency, complex geometric
shaping, fewer process steps as well as composite material production, strength and hardness of
the produced material can be increased [4-5]. In this study, as a result of literature research,
different types of reinforcements were added by weight to aluminium matrix composites at the
same production parameters for each composite material produced. The reinforcement groups
used consist of titanium carbide (TIC) and Graphene Nano Platelets (GNP). In this study, mono
and hybrid composites with Al6061 matrix structure were successfully fabricated. The composites
produced are Al6061/TIC, Al6061/GNP, Al6061/TIC/GNP. Hardness tests were performed
according to Vickers hardness standards to determine the change in hardness of the composite
materials produced according to the reinforcement type. As a result of the hardness tests, the
changes in the hardness value of the composite materials produced by powder metallurgy
method compared to the unreinforced Al6061 material were investigated and a significant
increase in hardness was obtained with reinforcement.
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ABSTRACT

The discovery of new materials has led to advances in optoelectronic technology and has become
a major source of motivation for many researchers. This has enabled higher efficiency values to
be achieved in solar cells, which have a very important place in optoelectronic technology [1, 2].
Heterojunction with intrinsic thin layer (HIT) solar cells are one of the highest cell efficiency
amonyg silicon-based solar cells. HIT solar cells can be produced in different configurations [3, 4].
In this study, graphene/n-WS,/a-Si:H(i)/p-cSi/Ag HIT solar cell was designed and some
important photovoltaic properties were analyzed by using AFORS-HET software (version 2.5).
Tungsten disulfide (WSy) is an important member of the transition metal dialcogenides (TMDCs)
class, which includes hexagonal structured, layered materials with molecular formula of XY,
where X is transition metals such as Nb, W, and Mo, and Y is chalcogens such as Te, Se, and S [5,
6]. Recently, ultrathin WS; has become one of the interesting materials in the investigation of solar
cell structures due to its superior electrical and optical features [7]. The most important aim of this
study is to find a suitable way to enhance the performance of n-type WS,/ p-cSi heterojunction
solar cells through simulation. The parameters of both the Si and WS; layers were optimized, and
a photovoltaic conversion efficiency value of 23.47% was obtained in the simulations. As a result,
it has been shown that the WS, material and the designed structure can be used in solar cell
applications.

Date: July, 8, 2023.
Key words and phrases. AFORS-HET, HIT solar cells, WS, power conversion efficiency

255



REFERENCES

[1] Kim, J. Y., Lee, J]. W., Jung, H. S., Shin, H., & Park, N. G. High-efficiency perovskite solar cells. Chemical reviews,
120(15), 7867-7918, (2020).

[2] Massiot, 1., Cattoni, A., & Collin, S. Progress and prospects for ultrathin solar cells. Nature Energy, 5(12), 959-972,
(2020).

[3] Borah, C. K., Tyagi, P. K., & Kumar, S. The prospective application of a graphene/MoS; heterostructure in Si-HIT
solar cells for higher efficiency. Nanoscale advances, 2(8), 3231-3243, (2020).

[4] Dwivedi, N., Kumar, S., Bisht, A., Patel, K., & Sudhakar, S. Simulation approach for optimization of device structure
and thickness of HIT solar cells to achieve~ 27% efficiency. Solar energy, 88, 31-41, (2013).

[5] Radisavljevic, B., Radenovic, A., Brivio, J., Giacometti, V., & Kis, A. Single-layer = MoS; transistors. Nature
nanotechnology, 6(3), 147-150, (2011).

[6] Choudhary, N., Patel, M. D., Park, ., Sirota, B., & Choi, W. Synthesis of large scale MoS; for electronics and energy
applications. Journal of Materials Research, 31(7), 824-831, (2016).

[7]Roy, S., & Bermel, P. Electronic and optical properties of ultra-thin 2D tungsten disulfide for photovoltaic applications.
Solar Energy Materials and Solar Cells, 174, 370-379, (2018).

IDEPARTMENT OF ELECTRIC AND ENERGY, TECHNICAL SCIENCE VOCATIONAL SCHOOL, ATATURK
UNIVERSITY, ERZURUM, 25240, TURKEY
E-mail address: nahide karabulut23@erzurum.edu.tr

2DEPARTMENT OF PHOTONICS, GRADUATE SCHOOL OF SCIENCES, ERZURUM TECHNICAL UNIVERSITY,
ERZURUM 25050, TURKEY

SDEPARTMENT OF ELECTRIC ELECTRONICS ENGINEERING, FACULTY OF ENGINEERING AND
ARCHITECTURE, ERZURUM TECHNICAL UNIVERSITY, ERZURUM 25050, TURKEY

256



IFSCOM-E 2023
9TH IFS AND CONTEMPORARY MATHEMATICS AND ENGINEERING CONFERENCE

8-11 JULY 2023, TARSUS, MERSIN, TURKIYE
ISBN: 978-605-68670-9-5
pp: 257-258

THEORETICAL INVESTIGATION OF ALTERNATIVE FUELS WHICH
CAN BE USED ON SHIPS

MUNIR SUNER, BUGRA SARPER, SERVET UZEL, NEDIM KIZILKAYA

0000-0002-3714-7044

ABSTRACT

In this study, it is concentrated on biodiesel, which stands out with many other features such as
not requiring engine/machine modifications, being cleanly synthesizable, and it allowing a wide
range of flexible modifications and fuel mixtures thanks to its low carbon and near-sulfur content.
The study also includes theoretical comparisons of alternative fuels with machine performance
and emission aspects.

Comparisons with the diesel engine show that biodiesel has poor atomization as a side effect of
high viscosity, which reduces the combustion efficiency of the machine at high torques and can
increase exhaust gas temperatures. LNG and hydrogen, which have low viscosity in this regard,
can show better results with the same mass injection amounts and suitable mixtures in suitable
engines. In addition that, the self-ignition temperature of biodiesel is higher than diesel; unlike
other alternative fuels, its use in a diesel engine does not require modification as it can give the
lowest ignition delay desired for a diesel engine compared to other alternative fuels due to the
low cetane number. Biodiesel does not require modification for the fuel-air mixture ratio or
requires less than other fuels. Biodiesel provides lower efficiency and power output as it has lower
thermal values than conventional diesel. Hydrogen and LNG will be preferable choices on these
issues. All alternative fuels, except prolytic, are sulfur free or very low sulfur content. Therefore,
it does not require hydrodesulphurization, which reduces biodiesel lubrication, and maintains its
good lubrication and extends the life of the materials. It has been observed that the biodiesel has
a higher flash point compared to the fuels compared and it is understood that it is the most reliable
fuel for storage-transport-transfer. Methanol and ethanol, which accumulate less electric charge
than other fuels, were found to be more reliable due to their lower electrical resistance. It increases
NOy emissions in general with results that may vary depending on the biodiesel raw material,
engine and loads. While CO, emission does not change on average, it decreases SO« emissions
like all other alternative fuels. The only fuel that produces emissions below all emission limits in
Marpol regulations is found as LNG
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APPROXIMATE SOLUTIONS OF SOME FREDHOLM INTEGRAL EQUATIONS
ASSOCIATED WITH LUCAS POLYNOMIALS

C. TURKOGLU AND M. GOCEN

ABSTRACT

In this study, we seek the approximate solutions of some second kind Fredholm integral equations by
using Lucas polynomials with hat basis functions. We also present certain numerical examples to support
our theoretical results.
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A PERFORMANCE ANALYSIS OF ATTACK INDIVIDUAL PENSION FUNDS
BY A SYSTEM DYNAMICS SIMULATION APPROACH

MUHAMMED ORDU
0000-0003-4764-9379

ABSTRACT

The individual pension system has been developed to overcome the shortcomings of the existing
social security systems and is still used in many countries. This system, which aims to increase the
living standards of individuals during their retirement and to earn additional income in addition to
their retirement income, includes incentives to ensure that the participant stays in the system for a
long time. In this context, participants who make long-term investments benefit from many
advantages such as tax withholding, high state contribution rate and entrance fee exemption. At the
same time, 30% of each contribution paid regularly by the participant is invested in the participant's
account as state contribution. Companies operating in the individual pension system develop pension
plans for participants in different risk groups. In this study, a simulation model was established by
using system dynamics approach, taking into account the components of the Turkish individual
pension system. By this simulation model, the performances of pension mutual funds (i.e., first public
external debt instruments fund, second public external debt instruments fund and developed
countries variable fund) in the attack risk group of an individual pension company operating in
Turkey were analyzed under different scenarios. In the study, the data of the relevant company
between 2015 and 2020 were used. The performances of three different attack pension mutual funds
were analyzed under scenarios consisting of five different investment periods, in which the
advantages and deductions of the individual pension system were taken into account. As a result, no
fund is profitable in the short term, and an investment with an investment period of at least 36 months
is the right option. It is predicted that the first public external debt instruments and developed
countries variable funds are more profitable than the second public external debt instruments fund in
the 72- and 120-month investment period. In the last scenario, in which a participant invests in the
system by meeting all the conditions, it has been determined that the pension mutual fund, which
consists of the first public external debt instruments fund, is more preferable. This simulation model
developed in the study can be used effectively by all stakeholders of the individual pension system,
and the participants will be able to choose more appropriate funds by comparing pension mutual
funds.
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STRUCTURAL ANALYSIS DEVELOPMENT STUDY OF THE REAR COVER
USED IN THE TRAILER VEHICLE

ONUR CAN KIRIT, MEHMET VURGUN

Abstract

The durability and sustainability of semi-trailer vehicles, which are among the locomotive products of
today's transportation system, are important for the user. Trailers with high quality and solid
construction both provide prestige for the manufacturer and enable the users to use the vehicle with
confidence.

With the opening of the rear door on the trailer, forklift entry into the trailer is provided. Durable and
safe structure design is important to minimize the chassis damage that may occur at the forklift
entrance[1]. In this study, the structural analyzes of various rear cover geometries were examined and
these designs were compared within each other. Model design was carried out with Catia V5 program
and analysis studies were carried out in Ansys Workbench.
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REDUCING THE USE OF HIGH-STRENGTH SHEET METAL IN TIMBER
CARRIER SEMI-TRAILER VEHICLES

MEHMET VURGUN, ONUR CAN KIRIT

ABSTRACT

The timber carrier vehicles in the Semi-Trailer product group are vehicles that are produced without
curtains and have replaceable support parts in their superstructure. The product is especially used for
the transportation of cylindrical and irregular loads. As the usage areas are off-road conditions, axle
manufacturers do not approve the use of standard axle combinations. The axle combinations used are
presented in reinforced axle status. Apart from the load factor of the vehicle, there are risk factors arising
from the conditions of use. The first of these is the irregularity of vehicle loading conditions.
Irregularities are loadings by dropping loads from high points (3000-4000 mm) and dynamic force
changes due to this[1].

The work done; It is a set of analyzes and controls that will ensure the use of standard sheets that are
easy to supply from the market, instead of high-strength sheets, by ensuring a minimum increase in the
chassis weight by paying attention to the conditions of use. Model design was carried out with Catia V5
program and analysis studies were carried out in Ansys Workbench.
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IMPACT SLIDING WEAR BEHAVIOUR OF THERMALLY OXIDIZED TI-6AL-4V ALLOY

AYSENUR EGERCIOGLU AND HARUN MINDIVAN
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ABSTRACT

Titanium alloys are promising lightweight materials that have the potential to replace the current use
of stainless steels in applications involving engine valves; however, their wear resistance needs to be
improved. In this study, Ti-6Al-4V was thermally oxidized (TO) at 600 °C for 60 h to create a surface
rutile, TiO,, layer with a hardened oxygen diffusion zone. Using a dedicated laboratory-scale impact-
sliding wear test, the wear behavior of untreated Ti-6Al-4V and TO-Ti-6Al-4V was examined against
SAE 52100-grade bearing steel balls. The thermal oxidation caused a decrease in the wear rate at the

impact and sliding zones of the wear track.
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SIMILARITY MEASURE IN BIPOLAR FUZZY SETS AND ITSAPPLICATION TO
MULTI-ATTRIBUTE DECISION MAKING METHOD

G. SEVER AND Z. ZARARSIZ

ABSTRACT

One important element in resolving difficulties in practical situations is the ideaof bipolarity.
A bipolar fuzzy set (BFS) is a powerful mathematical tool for deal-ing with unpredictability
and uncertainty in real-world issues. In this study, we present new similarity metrics (SMs)
based on specific BFS (bipolar fuzzy sets)characteristics. Additionally, appropriate numerical
examples are used to explain the proposed SMs. A novel multi-attribute decision-making
algorithm (MADM) and accompanying flow diagram are being developed. Furthermore, a
comparison of the suggested method with some of the current similarity measures is made in
order to establish the validity of the proposed MADM method. Beyond the imple- mentation
perspective, the proposed proposal has a lot of potential. Extensionsof fuzzy sets could be
modified slightly to implement the proposed metric in an efficient manner.
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PREDICTION OF COVID-19 CASES USING UNIDIRECTIONAL LSTM,
BIDIRECTIONAL LSTM, AND DEEP NEURAL NETWORK APPLICATIONS

BAHA SEN and BUSRA DEMIRBAS

ABSTRACT

The COVID-19 pandemic has caused a worldwide health problem that has presented a lot of
difficulties to the global healthcare sector, governments, and societies since management and
control of the pandemic depend heavily on accurate estimates of the disease's spread and severity.
This thesis investigates the application of deep learning models, such as Uni-LSTM, Bi-LSTM and
DNN, for COVID-19 prediction. It gathers and examines actual data from various nations, such
as figures for cases, hospitalizations, and fatalities. Deep learning models train and evaluate the
data, comparing the results based on metrics like accuracy, precision, re-call, and support. The
study's findings demonstrate that Bi-LSTM outperforms other models in accurately predicting the
spread and severity of the disease. This study recommends using a deep learning-based approach
to recognize Covid-19 and no-finding occurrences in chest X-ray images and CT scans. It sheds
light on applying LSTM and DNN systems for COVID-19 prediction. It emphasizes the
significance of data quality and quantity in achieving accurate and trustworthy predictions. The
classification performance of the trained models was evaluated using the above metric.
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ULTRASONIC PILOT REACTOR DESIGN: TEMPERATURE, PRESSURE AND
ROTARY CONTROL CAN BE USED IN THE PRODUCTION OF HYGROSCOPIC
MATERIALS
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ABSTRACT

Materials such as zinc chloride, sodium chloride, sodium hydroxide, magnesium oxide and
calcium oxide retain water by means of diffusion and absorption into their crystals due to their
chemical structure. Such materials are called hygro- scopic materials and are used for both liquids
and solids substances [1]. Normally, there is about 0.2-4 percent water vapor by mass in the air
depending on the air temperature and ambient conditions. When hygroscopic materials come into
con- tact with air/ atmosphere, they absorb water vapor and become moist. This makes it very
difficult to produce, store, and use hygroscopic materials. Although special closed systems should
be used for the production of hygroscopic materials, it is necessary to remove the water entering
the medium or absorbed by the substance from the environment and reaction chambers at high
temperatures are required for calcination processes [1-4]. However, there should be a mechanical
mixing system in order to prevent mold formation during uniform heating and drying. In order
to prevent the removal of gases arising during the reaction of hygroscopic materi- als from the
environment or the humidification of the product, it is necessary to remove water vapor from the
system or to carry out a continuity with an inert gas. In the hygroscopic material production
systems used in the market, problems such as agglomeration of powders, adhesion of powders to
the walls and high energy requirements are observed. In addition, the bulky structure and limited
produc- tion capacities of these systems are another problem. With this study, a device to be used
in the production of a new hygroscopic material was designed . In our study, first of all, the
devices used in the market were investigated and the data to be used in the comparison of the
system we will design were obtained. While hygroscopic materials are got processing with
mechanical mixers in conventional systems, air mixing units are used in the new system.
Ultrasonic vibration parts is assembled on the surfaces of mixing tubes, to prevent agglomeration
in the mate- rials. Instead of the cylindrical mixing unit, particles were sent with hot air inside the
pipes to prevent material sticking to the walls. Design studies were carried out in a computer-
aided design program. The efficiency of the system was measured numerically by making
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data obtained, a new system that is %42 lighter and %50 smaller in size compared to the existing systems
has been designed. Compared to comparison systems, it has at least %38 more product processing
capacity, and energy use is reduced by %25.
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ABSTRACT

In this article, fuzzy-interpolative Kannan-type contraction is defined and then a theorem is
proved that provides the existence of a fixed point for this contraction in both fuzzy metric spaces
and extended fuzzy metric spaces. With new concepts and new theorems, a generalization of the

existing ones in the literature has been obtained.

REFERENCES

[1] Banach, S., 1922. Sur les oprations dans les ensembles abstrails et leur application aux qua- tions intgrales, Fund Math.,
3;133-181.

[2] George, A., Veeramani, P., 1994, On some results in fuzzy metric spaces, Fuzzy Sets and Systems, 64;395-399,
http://dx.doi.org/10.1016/0165-0114(94)90162-7.

[3] Gopal, D. and Vetro, C., 2014, Some new fixed point theorems in fuzzy metric spaces, Iranian Journal of Fuzzy
Systems, 11(3); 95-107.

[4] Grabiec, M., 1988, Fixed points in fuzzy metric spaces, Fuzzy Sets and Systems, 27;385-389,
https:/ /doi.org/10.1016/0165-0114(88)90064-4.

[5] Gregori, V., Minana, J. J. and Miravet, D., 2019, Extended fuzzy metrics and fixed point theorems, Mathematics
Journal, 7,303, https:/ /doi.org/10.3390/ math7030303.

[6] Gregori, V., Romaguera, S., 2014, Characterizing completable fuzzy metric spaces, Fuzzy Sets and Systems, 144;411-
420, DOI:10.1016/50165-0114(03)00161-1.

[7] Gregori, V., Sapena, A., 2002, On fixed point theorems in fuzzy metric spaces, Fuzzy Sets and Systems, 125;245-252,
https:/ /doi.org/10.1016/S0165-0114(00)00088-9.

[8] Istratescu, V. ,1974, An introduction to theory of probabilistic metric spaces with applica- tions, Ed Tehnica,
Bucure sti, Romanian.

Date: July, 8, 2023.

272


http://dx.doi.org/10.1016/0165-0114(94)90162-7
https://doi.org/10.1016/0165-0114(88)90064-4
https://doi.org/10.3390/math7030303

[9] Kannan, R., 1968, Some results on fixed points. Bull Calcutta Math. Soc. 60;71-76.
[10] Karapmnar, E., 2018, Adv. Theory Nonlinear Anal. Appl. 2;85-87.
[11] Kramosil, I., Michalek, J., 1975, Fuzzy metrics and statistical metric spaces, Kybernetika, 11,336-344.

[12] Mihet, D., 2008, Fuzzy ¥ — contractive mappings in non-Archimedean fuzzy metric space,
Fuzzy Sets and Systems, 159;739-744. 10, https:/ /doi.org/10.1016/j.fss.2007.07.006.

[13] Senocak, M., Giiner, E., 2023, Fixed-point theorems in extended fuzzy metric spaces via a—¢—M°—and B —ip—M°-
fuzzy contractive mappings, Communica- tions Faculty of Sciences University of Ankara Series A1l: Mathematics and Statistics,

DOI:10.31801/ cfsuasmas.1038245.

[14] Senocak, M., Giiner, E., 2023, Some Fixed Point Theorems in Extended Fuzzy Metric Spaces, Erzincan University Journal of
Science Tecnhology, DOI:10.18185/ erzifbed.1146294.

[15] Schwizer, B., Sklar, A., 1960, Statistical metric spaces, Pacific Journal of Mathematics 10;315- 367.

[16] Zadeh, L.A., 1965, Fuzzy sets, Inform. Control, 8;338-353.

ANKARA UNIVERSITY, ANKARA, TURKEY
E-mail address: meryemsnck@gmail.com

273



IFSCOM-E 2023
9TH IFS AND CONTEMPORARY MATHEMATICS AND ENGINEERING CONFERENCE

8-11 JULY 2023, TARSUS, MERSIN, TURKIYE
ISBN: 978-605-68670-9-5

pp: 274-275
ANALYSIS OF HEATING AND COOLING DEGREE DAY VALUES FOR TRA2
REGION PROVINCES
Galip KALTAKKIRAN

0000-0003-2502-0078

ABSTRACT

The information required for engineers and designers for energy calculations of buildings in
Turkey can sometimes be limited. For this purpose, this study is performed to determine heating
and cooling degree days for the provinces (Agri, Ardahan, Igdir, Kars) of the TRA2 region in
Turkey, using average temperature data obtained from the Turkish State Meteorological Service.
Within the scope of the literature review, the base temperatures of 14, 16 and 18 °C for heating
degree days and 20, 22 and 24 °C base temperatures for cooling degree days are determined. These
analyzes are important for architectural designs planned to be made in the provinces of the region,
especially on insulation calculations, heating, cooling and air conditioning. It is very important to
benefit from these analyses at the point of improving expenditures such as the demand for energy
on a global scale and therefore fuel expenses. The results of this study are presented through tables
and graphs. Atresult, it is clearly observed that there is an increase in the heating degree days for
all provinces with the increase in the base temperatures. At the same time, the cooling degree day
values for all base temperatures in Kars and Ardahan provinces are zero, which means that no
cooling is required. The order of the annual heating degree-day value for all base temperatures
from highest to lowest is Ardahan, Kars, Agr1, and Igdir. Also, as the altitude of the provinces
increases, the heating degree days increase while the cooling degree days decrease.
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THERMAL DIFFUSION-BASED BORIDING EFFECT ON HVOF-SPRAYED AISI 316L
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ABSTRACT

Boriding is an effective method for increasing the surface hardness of materials and preventing
wear. Boriding can result in a unique combination of bulk and surface characteristics. According
to several research, the most influential factors for boron diffusion during the boriding process
are defects and residual stresses in the crystal lattice. Because thermally sprayed coatings exhibit
a significant degree of deformation due to particle impact, defects and stress are to be expected.
The purpose of this study was to look into the effect of thermal diffusion-based boriding on the
316L coating applied by the HVOF technique. Hardness, wear resistance and coefficient of friction
were improved by the boriding coating. Surface boriding has the ability to improve the coating's
longevity.
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ABSTRACT

In this study, we give a new approach to Gadovan numbers. We represent the Binet formula, the
generating functions, the exponential generating function of the new Gadovan numbers. Also, we
obtain Cassini identity, Catalan identity, Vajda identity, Honsberger identity and D’ocagne
identity for the new Gadovan numbers.
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ABSTRACT

In this study, the flow around redcell, perforated redcell, rankine oval, perforated rankine oval
have been found out analytically and numerical within resctricted and unrestricted fluidal
medium and investigated in state of what is off-centered in rectricted fluidal medium and
subsequently they have been compared. The distribution of velocity and pressure of around them
are compared and illustrated with matlab. When the perforated rankine oval is compared to
redcell, perforated redcell, rankine oval, the pressure effecting the wall, though it creates the
highest stability in redcell among all and some other disadvantages, it is understood that it has
many more advantages in terms of usage and volume exist.
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ABSTRACT

Polyethylene (PE) stands out as an incredibly adaptable thermoplastic, commended for its high
ductility and resilience against impact, making it an ideal material for various applications. In the
present study, a CO; laser, known for its precision and effectiveness, is utilized for cutting PE, a
technique of crucial importance to industries where precision is non-negotiable. Three parameters
- surface roughness, kerf width, and material removal rate - have significant implications on the
laser cutting process. Surface roughness, which impacts both the aesthetic appeal and
functionality of the final product, and kerf width, which determines the accuracy of the cut, is of
paramount importance. On the other hand, the material removal rate, an important efficiency
indicator, holds crucial significance for industries where production speed is a key determinant
of success. In an effort to explore and refine these parameters, our study involves the use of a CO»
laser on 4 mm thick PE while controlling the power (at 80, 90, 100 W) and the cutting speed (at 5,
10, 15 mm/s). To determine the optimal parameters, we integrated the Entropy and TOPSIS
methods, which helped in calculating the criteria weights as 29.80% for surface roughness, 4.64%
for kerf width, and 65.56% for material removal rate and determining the optimal experimental
condition. The optimal CO; laser cutting parameters were those where the minimal surface
roughness and kerf width were achieved simultaneously with the maximal material removal rate.
The results obtained specified the optimal conditions at 90 W power and 15 mm/s speed. This
research significantly contributes to the PE cutting process, ensuring high quality while also
serving as a valuable reference for future studies and advancements in this field.

Date: July, 8, 2023.
Key words and phrases. COz Laser Cutting, Multi-Criteria Decision Making, Parameter Optimization, Polyethylene
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