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Kadin Matematikgiler Dernegi (TKMD) Caligtaylar1, Tiirkiye’ de bir grup kadin
matematik¢inin 2012 yilinda kurmusg oldugu Kadin Matematikgiler Dernegi tarafin-
dan 2014 yilindan bu yana her yil diizenli olarak yapilan bir sempozyumdur. Bu
caligtaylarin amaci, kadin aragtirmacilarin, yiiksek lisans ve doktora ogrencilerinin
aragtirma konularini, fikirlerini ve tecriibelerini paylagabilecekleri bir platform olus-
turmaktir.

TKMD galigtaylarinin birincisi Gebze Yiiksek Teknoloji Enstitiisii’ niin (2014), ikin-
cisi Sivas Cumhuriyet Universitesi’ nin (2015), iiciinciisii Dokuz Eyliil Universitesi’
nin (2016), dordiinciisii Orta Dogu Teknik Universitesimin (2017), besincisi Dicle
Universitesimin (2018), altincist Konya Selcuk Universitesinin (2019) Matematik
Boliimlerinin evsahipliginde gergeklegmistir. 2020 yili igin planan 7. caligtay pan-
demi sonrasi sokaga c¢ikma yasaklarinin ilan edilmesiyle son anda iptal edilmistir.
2021 yilinda yine pandemi kisitlamalar: nedeniyle galistay gergeklestirilememistir.
Ancak 2022 ve 2023 yillarinda 7. ve 8. caligtaylar gevrimici olarak gerceklestir-
ilmigtir.

9. TKMD calistayma evsahipligi yapmay1 kabul eden Izmir Ekonomi Universitesi,
Matematik Boliimii’ ne tesekkiir ediyoruz.

Dokuzuncu ¢alistayimizda Temsil Teorisi, Kompleks Analiz, Fonksiyonel Analiz ve
Uygulamali Matematik /Istatistik alanlarmda cagrili konusmalara, kisa konugmalara
ve lisans 6grencilerinin poster sunumlarina yer veriyoruz. Calistayda yer alan konugma
ve posterlerin 0zetlerini, soyadi sirasina gore elinizdeki kitapgikta bulabilirsiniz.

Son olarak, bu calistayin gergeklesmesinde emegi bulunan Bilim Kurulu tyelerine,
Diizenleme Kurulu’ nda yer alan Izmir Ekonomi Universitesi, Matematik Boliimii
akademik personeline ve organizasyonda yardimeci olan idari personele ve 6grencilere
ozverili ¢caligmalarindan dolay1 tesekkiir ediyoruz.

TKMD
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3 Mays 2024 (Cuma)

09:00-10:15 Kayit ve Cay/Kahve/Kuru Pasta lkrami
10:15-10:30 Acilis
Oturum Baskani: Ismihan Bayramoglu
10:30-11:00 Davetli Konusmaci: Gozde Yaze1 Tutinci
Some Optimization problems for Reliability Analysis
11:00-11:20 Funda Is¢ioglu/ A Simulation-Based Reliability Evaluation of
(r,s)-out-of-n Multi-State Solar Panel Systems
11:20-11:40 Necla Koghan/ A machine-learning based approach to discover
biomarkers and classify patients: an application to colon cancer
11:40-12:00 Betiil Deniz/ Integral Attcak of AES-like Ciphers
12:00-13:30 Ogle Yemegi Arasi/Kumanya lkrami
Oturum Bagkani: Belgin Korkmaz
13:30-14:20 Davetli Konusmaci: Sibel Sahin
Function Spaces in Complex Analysis for Several Variables
14:20-14:40 Merve Kahraman Ariman/ Characteristic Maps over Wedge Polygons
14:40-15:00 Ezgi Erdogan/ Lattice Lipschitz maps defined on Euclidean Spaces and
Extensions
15:00-15:20 Ekrem Simsek/ Grothendieck Groups of Leavitt Path Algebras of
Directed Power Graphs of order p2
15:20-15:40 Derya Bayril Aykut/ The Baker-Campbell-Hausdorff Formula for the 2-System of
Screws
15:40-16:00 Cay/Kahve Ikrami
Oturum Baskani: Miinevver Tezer
16:00-16:20 SDemeé Ersoy Ozdek/ Approximate Solutions of the SEIR Model for Covid-19
prea
16:20-16:40 Bahriye Karaca/ Schwarz Problem For Generalized Analytic Functions
16:40-17:00 Giilsemay Yigit/ Spatiotemporal dynamics of a cross-diffusive reaction diffusion
model for biological pattern formation
17:00-17:20 Nurdan Kar/ A fractional mathematical model for macroscopic dynamics of
glioblastoma growth
17:20-17.40 Zehra Cayic/ Time-evolution of Cauchy-Euler type quantum oscillator in the
presence of variable magnetic and electric fields
17:40-18:00 Sevin Giimgiim Turhan/ A Numerical Approach to Analyze the HIV Infection
Model of CD4(+) Cells
18.00 Aksam Yemegi/Nefes Restoran
4 Mayis 2024 (Cumartesi)
Oturum Baskani: Cemal Murat Ozkut
09:30-10:20 Davetli Konusmaci: Semra Oztiirk
m-th Roots of Matrices Revisited
10:20-10:40 Cay/Kahyve/Kuru Pasta Ikrami
Lisans Ogrencileri Posterleri
Oturum Baskani: Ismihan Bayramoglu
10:40-11:00 Femin Yal¢in Kiiciikbayrak/ Analysis of Start-up
Demonstration Tests
11:00-11:20 Ozge Eren/ Main Handicaps of Multi-Criteria Decision Making Techniques
Applications
11:20-11:40 Oznur Oztung Kaymak/ A New Coding/Decoding Algorithm Based on k-
Fibonacci Numbers
11:40-12:00 Sila Ovgt Korkut/ An accurate and efficient numerical solution for the
generalized Burgers—Huxley equation via Taylor wavelets method: Qualitative
analyses and Applications
12:00-13:30 Ogle Yemegi Arasi/Kumanya lkrami
Lisans Ogrencileri Posterleri
Oturum Baskani: Semra Pamuk
13:30-14:20 Davetli Konusmaci: Giilen Bascanbaz Tunca

Some density results in approximation theory

Oturum Baskani: Yeter Sahiner




14:20-14:40 Jamila Kalantorova Tarhan/ Decay of solutions of the initial boundary value
problem for damped Kirchho and beam type equations

14:40-15:00 Derya Ozdemir/ Introduction to Lyapunov Stability Theory

15:00-15:20 Ayse Beler / Gegenbauer Wavelet Solutions of SIR System of a
COVID 19 Disease

15:20-15:40 Gokee Ozaltun Simsek/ Legendre Wavelet Method for the System of Nonlinear
Delay Integro-Differential Equations Describing Biological Species Living
Together

15:40-16:00 Cay/Kahve Ikrami

Lisans Ogrencileri Posterleri
Oturum Baskani: Billur Kaymakcalan

16:00-16:20 Tugba Akman/ Mathematical Modeling of Optimal Anti-Hormonal Treatment for
Breast Cancer

16:20-16:40 Simge Kacar Eroglu / Hankel Data Augmentation for Dynamic Mode
Decomposition with Control

16:40-17:00 Seyda Solmaz/ Scattering Properties of Impulsive Dirac Systems with a Particle
Mass m in the Entire Axis

17:00-17:20 Neslisah Imamoglu Karabas/ An Efficient Linearization Technique for Coupled
Burgers’ Equaiton

17:20-17:40 Nihal Oztiirk/ Dynamical Behaviors of a Prey-Predator Model Including Weak
Allee Effect

17:40-18:00 'Yagmur Ece Ugar/ Mathematical Modeling of Layered Elastic
Structures and Asymptotic Solution Methods
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9.30: Universiteden yola ¢ikis
15.30: Universiteye geri doniis
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Some density results in approximation theory
Giilen Bagcanbaz Tunca

Department of Mathematics, Ankara University, Ankara, Turkey
tunca@science.ankara.edu.tr

In this talk, we deal with some density theorems in approximation theory. We start
with giving brief historical and theoretical background for the Fourier series. Next,
we mention both trigonometric and algebraic versions of the fundamental theorems
of approximation theory as well as their first constructive proofs. We also mention
Korovkin’s theorems and their density results in approximation theory

Keywords. Density, Fourier series, Weierstrass’ theorems, Korovkin’s theorems
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Some Optimization problems for Reliability
Analysis

Gozde Yazgr Tiitiincii

Department of Mathematics, Faculty of Arts and Science, Izmir University of Economics,
Izmir, Turkey
yazgi.tutuncu@izmirekonomi.edu.tr

In a reliability analysis, it is important to consider that each component may con-
tribute differently to the overall performance of the system, rather than if all com-
ponents have equal importance. Real-life engineering systems require more sophisti-
cated approaches to the analysis of reliability problems. An n-component system is
said to have a k-out-of-n structure if it operates as long as at least k of the n compo-
nents operate. These systems have been used to model engineering systems such as
the microwave stations of a telecommunications network, oil pipeline systems and
vacuum systems in an electron accelerator. In this study reliability analysis of a
weighted-k-out-of-n:G system with several types of components are presented. The
system is assumed to have n components, which are classified into m (2jmjn) groups
with respect to their weight and reliability, and it is assumed to operate when the
total weight of all working components exceeds a predetermined threshold k. More-
over, some optimization problems in that context are also discussed and numerical
examples are given.

Keywords. Optimization Problems, Reliability, Weighted-k-Out-Of-n Systems
This is a joint work with Cemal Murat Ozkut
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m-th Roots of Matrices Revisited

Semra Oztiirk

Orta Dogu Teknik Universitesi, Ankara
sozkap@metu.edu.tr

A matrix B is an m-th root of a matrix A if A = B™ where m > 1 is an integer.
Roots of matrices are important in accounting, cryptography, medical imaging, data
analysis, etc.. For diagonal matrices and invertible matrices over algebraically closed
fields m-th roots exists, however, this need not be true for singular matrices. The
dxd nilpotent Jordan block is an example of a rootless matrix. A singular matrix can
be written as a direct sum of an invertible and a nilpotent matrix up to similarity,
hence, the existence of an m-th root is equivalent to the existence of the nilpotent
part of the matrix. There are many articles which give the existence criteria in
different ways, either using the consecutive ranks of the matrix, or the sizes of its
Jordan blocks, or the multiplicities of its Jordan blocks [2]. We will present our
version which is also in terms of the multiplicities of Jordan blocks [1]. In fact,
our interest in the subject is originated by noticing a mistake in [2]. We observed
that there is a nice pattern in the multiplicities of the Jordan form of a nilpotent
matrix B and that of B™. This allowed us to formulate a matrix M, such that
Mb! = aT where b = (b1,...,bg) and a = (ay,...,aq) denotes the Jordan types of
B and A = B™, respectively, where the i-th coordinate is the number of ¢ X ¢ Jordan
blocks in the Jordan form of the matrix. Thus, computation of the Jordan form of
the m-th power of a nilpotent matrix is reduced to a single matrix multiplication;
conversely, the existence of an m-th root of a nilpotent matrix is reduced to the
existence of a nonnegative integer solution to the corresponding system of linear
equations. We can also obtain new m-th roots from a given m-th root B, singular
matrix A.

On the topological side there is a recent work [3] by Clement de Seguins Pazzis prov-
ing that the set of all m-th roots of a nilpotent complex matrix is path-connected.
Computing the fundamental group (or higher homotopy groups) is an open question.

References

[1] Semra Oztiirk K., Restricted modules and conjectures for modules of constant Jordan
type, Algebr. Represent. Theory, 17 (2014), 1437-1455.

[2] Jens Schwaiger, More on rootless matrices, Anz. Osterreich. Akad. Wiss. Math.-
Natur. KI., 141 (2005),3-8.

[3] Clement de Seguins Pazzis, The space of all p-th roots of a nilpotent complex matrix
is path-connected, Linear Algebra Appl., 596 (2020), 106-116.
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Function Spaces in Complex Analysis for Several
Variables

Sibel Sahin

Mimar Sinan Giizel Sanatlar Universitesi, Istanbul, Thirkiye
sibel.sahin@msgsu.edu.tr

In this talk, we will talk about some of the families of complex valued functions on
which I have had the opportunity to work in the last decade and have applications
in complex analysis/geometry, functional analysis and operator theory,. This talk is
divided into three parts and in the first one we will mention the multivariable gen-
eralizations of the classical Hardy spaces which are very classical analytic function
classes of one variable. In the second part , some plurisubharmonic classes which
attract attention due to the unique structure of complex geometry will be discussed
and finally in the last part we will talk about sub- Hardy-Hilbert spaces that can be
expressed as the invariant subspaces of specific operators . We will talk about how
a series of studies in different areas of analysis intersect over these function families.

Keywords. Hardy spaces, plurisubharmonic classes, Hardy-Hilbert spaces

1
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Gegenbauer Wavelet Solutions of SIR System of a
COVID 19 Disease

Ayse Beler

Department of Mathematics, Faculty of Arts and Science, Izmir University of Economics,
Izmir, Turkey
ayse.beler@ieu.edu.tr

This study introduces a new and affordable way to solve the mathematical equations
describing how COVID-19 spreads in a population. We introduce a model based on
three non-linear differential equations. The model can be adjusted by changing
specific parameters to represent three different scenarios. We compare our method’s
results with existing techniques through error analysis. This analysis shows that
the Gegenbauer wavelet method is not only highly accurate but also effortless to
implement, making it a very efficient solution for these types of problems. Finally,
we examine how the proposed method affects the predicted curves for susceptible,
infected, and recovered individuals.

Keywords. COVID-19 disease, SIR model, Gegenbauer wavelet method, System of dif-
ferential equations (SODEs)

This is a joint work with Sevin Giimgiim Turhan and Gokge Ozaltun Simsek

1

12 Matematik Bolumii
Izmir Ekonomi Universitesi



IX. Kadin Matematikgiler Dernegi Caligtay1 3-5 Mayis 2024

Schwarz Problem For Generalized Analytic
Functions

Bahriye Karaca
Izmir Bakircay University, Izmir, Turkey, bahriye.karaca®@bakircay.edu.tr

The unique properties and techniques associated with holomorphic functions of a
complex variable facilitate the application of complex function theory across various
fields of both theoretical and applied mathematics. These fields include geometry,
algebra, partial differential equations, hydrodynamics, shell theory, and others. This
study focuses on exploring the relationship between complex function theory and
partial differential equations.

To leverage complex methods in the study of partial differential equations, we first
establish the definitions of partial complex derivatives. Subsequently, we express
the well-known Cauchy-Riemann equations in their complex form.In this research,
our focus will be on boundary value problems for partial complex differential equa-
tions. We aim to represent the solutions to these boundary value problems using
holomorphic functions. To achieve this, we will seek to derive representations for
the solutions of inhomogeneous Cauchy-Riemann systems.

Keywords. Schwarz Problem, Generalized Analytic Function, Holomorphic Function

References

[1] Vekua, I.N., Generalized analytic functions. Pergamon Press, Oxford, 1962

[2] Gakhov, F. D., Boundary value problems. Pergamon Press, Oxford, 1966.
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Integral Attcak of AES-like Ciphers

Betul Deniz, Orhun Kara

IZTECH, Izmir, Turkey
betuldeniz@iyte.edu.tr, orhunkara@iyte.edu.tr

In cryptography, integral cryptanalysis is cryptanalytic attacks that are particularly
applicable to block ciphers based on substitution permutation networks (SPN). It
is one of the most powerful attack against block ciphers. Integral attack uses sets
or even multisets of chosen plaintexts of which part is held constant and another
part varies through all possibilities. Then properties of the multiset of internal state
values after encrypting several rounds are considered. There is extensive literature
on improving integral analysis. Identically active set property be one of them. This
property finds application in Midori [1], an AES-like algorithm, as well as in other
AES-like algorithms such as KLEIN and SKINNY, which possess similar round
functions. In this talk includes references to this integral property and its newfound
applications in SKINNY and KLEIN.

Keywords. Substution Permutation Networks (SPN),Integral attack, AES-like Algo-
rithms, SKINNY, KLEIN

References

[1] Demirbas, F. and Kara, O. (2022). Integral characteristics by keyspace partitioning.
Designs, Codes and Cryptography, 90(2), 443-472.

[2] Knudsen, Lars, and David Wagner. "Integral cryptanalysis.” International Workshop
on Fast Software Encryption. Springer, Berlin, Heidelberg, 2002.

[3] Yu, Xiaoli, et al. ”Cryptanalysis of reduced-round KLEIN block cipher.” Information
Security and Cryptology: 7th International Conference, Inscrypt 2011, Beijing,China,
November 30-December 3, 2011. Revised Selected Papers 7. Springer Berlin Heidel-
berg, 2012.

[4] Beierle, Christof, et al. ”The SKINNY family of block ciphers and its low-latency vari-
ant MANTIS.” Advances in Cryptology-CRYPTO 2016: 36th Annual International
Cryptology Conference, Santa Barbara, CA, USA, August 14-18, 2016, Proceedings,
Part 1T 36. Springer Berlin Heidelberg, 2016.
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Approximate Solutions of the SEIR Model for
Covid-19 Spread

Demet OZDEK

Izmir University of Economics, Izmir, Turkey
demet.ersoyQieu.edu.tr

In this study, we deal with the implementation of Chebyshev polynomials to solve
SEIR model for the spread of Covid-19 in Turkey, numerically. As a mathematical
model, this model basicly explains the transmission of Covid-19 disease between
Susceptible, Exposed, Infected and Removed populations and consists of a nonlin-
ear system of differential equations. These equations are solved by a collocation
approach based on Chebyshev polynomials. As a main advantage of the method,
discretization of the domain and linearization of nonlinear terms are not required.
So it is easy to implement. The main idea of the method is to convert the model
to a system of nonlinear algebraic equations. For this, we use the orthonormality
of the Chebyshev polynomials to write the approximate solution of the system as
the truncated series of Chebyshev polynomials with unknown coefficients in matrix
forms and with the help of the operational matrix of derivative and the collocation
points, the SEIR model is converted to a system of the nonlinear equations. Then
using MATLAB, the obtained system is solved for the unknown coefficients to obtain
the approximate solutions. In order to check the accuracy of the method, residual
error of the solution is reviewed. The results show that the method is very efficient
and accurate.

Keywords. SEIR model, Covid-19 modeling, collocation method, Chebyshev polynomi-
als.

1
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The Baker-Campbell-Hausdorff Formula for the
2-System of Screws

Derya Bayril Aykut

Department of Mathemetics, Faculty of Science, Dokuz Eyliil University, Izmir, Turkiye
derya.bayril@deu.edu.tr

In the theory of Lie groups the Baker-Campbell-Hausdorff formula is an important
link between the multiplication of elements in the group and the Lie algebra to the
group. Usually only the first few terms of the formula are given in textbooks [1],
[2], but particular formulas for particular groups are not given. The aim of this
work is to give a finite formula for the Gibson-Hunt type of the 2-system formed by
two twists. The the Baker-Campbell-Hausdorff formula for the 2-system of screws
will be written entirely as a sum of Lie brackets of different orders. Then, these
subalgebras are investigated from the geometric point of view.

Keywords.Rigid body motion, Screw, Lie group.
This is a joint work with Assoc. Prof. Jonathan Mark Selig.

References

[1] Bottema, Oene, and Bernard Roth. Theoretical kinematics. Vol. 24. Courier Corpo-
ration, 1990.

[2] Selig, Jon M. Geometric fundamentals of robotics. Springer Science Business Media,
2007.
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Introduction to Lyapunov Stability Theory
Derya Ozdemir

Izmir Institute of Technology, Izmir, Turkey
deryacokgur@iyte.edu.tr

Stability theory plays a central role in system theory and engineering. Lyapunov’s
Method is the most common method for different kind of stability problems encoun-
tered in nonlinear systems. The method serves many advantages such as enabling
one to understand the behavior of the nonlinear system without solving. Historically,
Lyapunov presented celebrated original theorems on stability, asymptotic stability
and instability, which are now called the principal theorems of stability which are
fundamental to stability of dynamical systems. In this talk, we will give the results
for some kind of stability of nonlinear systems using comparison functions and Lya-
punov function. Moreover, the classical Lyapunov stability theorem is generalised in
the sense that the time derivative of Lyapunov function are allowed to be indefinite.

Keywords. Nonlinear systems, stability, Lyapunov method, indefinite Lyapunov func-
tion.

This is a joint work with Ogr. Gor. Dr. Gokhan Sahan.

References

[1] Khalil, H. K., Nonlinear systems third edition, Patience Hall, 2002.

[2] Zhou, B., Stability analysis of nonlinear time varying systems by Lyapunov functions
with indefinite derivatives, IET Control Theory & Applications 11(9) (2017), 1434
1442.

[3] Sahan, G., & Ozdemir, D., Uniform asymptotic and input to state stability by indef-
inite Lyapunov functions, European Journal of Control, 76 (2024), 100945.
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Grothendieck Groups of Leavitt Path Algebras of
Directed Power Graphs of order p?

Ekrem Simgek

Dokuz Eyliil University, Izmir, Tiirkiye
ekremsimsek1717@gmail.com

The directed power graph P(G) of a group G is the digraph with vertex set G,
having an edge from y to x whenever z is a power of y. The graph P*(G) obtained
by removing the vertex corresponding to identity element of the group G is called
the punctured directed graph. Some algebraic properties of Leavitt path algebras
of these graphs are charaterized in [1] . The authors also compute the Grothendieck
group of the Leavitt path algebra P*(G) when G is a cyclic group of order p, p > 5
[2]. In this talk, we first give an alternative proof for this result and then give a
formula for the Grothendieck group of Leavitt path algebras of P(G) and P*(G)
when G is a group of order p?.

Keywords. Directed power graphs , Leavitt path algebras, Grothendieck groups.
Co-Author: Assoc. Prof. Dr Ash Giicliikan Ilhan.

References

[1] Das, Sumanta and Sen, MK Maity, S. K. , Leavitt path algebras for power graphs
of finite groups, Journal of Algebra and Its Applications 21(10) (2022), 2250209.

[2] Das, S., Sen, M. K., Maity, S. K. . Grothendieck groups of purely infinite simple
Leavitt path algebras for punctured power graphs of finite groups, Journal of Algebra
and Its Applications, 22(11),(2023), 2350234.
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Lattice Lipschitz maps defined on Euclidean
Spaces and Extensions

Ezgi Erdogan

Marmara University, Istanbul, Tiirkiye
ezgi.erdogan@marmara.edu.tr

In this presentatin, a new class of Lipschitz-type maps on Euclidean lattices that is
called lattice Lipschitz operators is introduced. With the peculiarity that the typical
Lipschitz constant becomes a positive real function, these maps essentially satisfy a
(vector-valued) Lipschitz inequality affecting the lattice’s order. After adapting the
classical McShane and Whitney extension formulas to the lattice Lipschitz maps,
the main results on how these extensions work in the lattice setting is showed. As a
main result, it is proved that the linear representation obtained with the eigenvalues
and eigenvectors of the diagonalisable maps coincides with the lattice representation
obtained from the McShane and Whitney formulae.

Keywords. Lipschitz operator, Banach lattice, eigenvalue, diagonalisable.

This is a joint work with Roger Arnau, Jose M. Calabuig and Enrique A. Sdnchez Pérez.
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Analysis of Start-up Demonstration Tests
Femin Yalcin

Izmir Katip Celebi University, Izmir, Turkiye
femin.yalcin@ikcu.edu.tr

Start-up demonstration testing is an effective method for illustrating the reliability of
equipment before purchasing it. The testing procedure involves starting up the unit
multiple times and observing the outcomes—either success or failure. Various types
of start-up demonstration tests are explored in the literature, each with different
acceptance and rejection criteria.

In this study, we will present some probabilistic and statistical results on certain
types of start-up demonstration tests: CS (Hahn and Gage, 1983), CSTF (Balakr-
ishnan and Chan, 2000), and T'STF (Smith and Griffith, 2008). Additionally, we
will discuss findings obtained by Yalcin and Eryilmaz (2012) regarding the TSTF-
type start-up demonstration test. This discussion will focus on the dependency
criteria, which suggests that the outcome of future start-ups is influenced by the
total number of successful start-ups thus far.

Keywords. Reliability, Start-up demonstration tests, Independent and identically dis-
tributed trials, Markovian type dependence, Previous-sum dependent model

This is a joint work with Prof. Serkan Eryilmaz from Atilim University, Ankara, Turkiye.
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A Simulation-Based Reliability Evaluation of
(r,s)-out-of-n Multi-State Solar Panel Systems

Funda Iscioglu

Ege University, Department of Statistics, Izmir, Turkey
funda.iscioglu@ege.edu.tr

Solar energy is a substantially preferred renewable clean energy source since it pro-
duces no carbon emissions. Furthermore, it has many advantages over conventional
power sources regarding cost for homes and businesses. Solar systems aim to gener-
ate solar power from solar radiation. In many of these systems, a common inverter is
used if the roof does not have any shading problems or enough area for establishing
the solar systems. These systems with a common inverter are called string inverter
systems. However, if the installation area is shading, the use of micro-inverters can
be more useful than string inverter systems, since micro-inverters reduce the effect
of shading losses. In micro-inverter solar systems, each module has its own micro-
inverter (see Hayman (2009)). In this study, we consider a simulation-based case
study of (r,s)-out-of-n multi-state systems in micro-inverter solar panel systems. So,
the dependency between the lifetimes of the micro-inverters and solar panels is eval-
uated based on copula functions. The system is considered multi-state since it can
work in multi-state performance levels relying on factors such as solar radiation,
shading on the modules, etc. (see Esemen and Gurler (2022)). The (r,s)-out-of-n
systems were first discussed in Bayramoglu (2013) for binary states. After that
Iscioglu and Erem (2021) studied the (r,s)-out-of-n multi-state system structures.
Based on the simulated lifetime at a specific state “j” or above of three-state micro-
inverters and solar panels, system reliability is investigated and results are presented
by tables and figures.

Keywords. S-dependence, reliability analysis, solar panel systems

This is a joint work with Dr. Aysegul Erem Halilsoy (aerem@ciu.edu.tr), Cyprus Interna-
tional University, Nicosia, North Cyprus.

References

[1] A. Hayman, Development of a high-efficiency solar micro-inverter, Doctoral disserta-
tion, Massachusetts Institute of Technology.

[2] F. Iscioglu and A. Erem, Reliability analysis of multi-state system with identical
units having two dependent components, Proceedings of the Institution of Mechanical
Engineers, Part O: Journal of Risk and Reliability 235(2) (2021), 241-252.

[3] 1. Bayramoglu, Reliability and mean residual life of complex systems with two de-
pendent components per element, IEEE Transactions on Reliability 62(1) (2013),
276-285.

1

Matematik Bolumii 21
Izmir Ekonomi Universitesi



IX. Kadin Matematikgiler Dernegi Caligtay1 3-5 May1s 2024

Legendre Wavelet Method for the System of
Nonlinear Delay Integro-Differential Equations
Describing Biological Species Living Together

Gokee Ozaltun Simsek

Department of Mathematics, Faculty of Arts and Science, Izmir University of Economics,
Izmir, Turkey
gokce.ozaltun@std.izmirekonomi.edu.tr

This paper investigates a system of nonlinear delay integro-differential equations
that model the population dynamics of two interacting biological species. These
equations account for delays and past effects, making them challenging to solve.
Here, we present Legendre wavelets, a mathematical tool designed for such prob-
lems. By applying Legendre wavelets, we transform the original system into a set
of algebraic equations, significantly simplifying the problem. The effectiveness of
this method is demonstrated through illustrative examples, where the population
dynamics of coexisting species are analyzed. Finally, we compare our solutions ob-
tained with Legendre wavelets to existing results, confirming the method’s accuracy
and its value for these types of problems.

Keywords. Predator-prey models, Wavelet method, Nonlinear integro-differential equa-
tions.

This is a joint work with Sevin Giimgiim Turhan and Ayse Beler.
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Spatiotemporal dynamics of a cross-diffusive
reaction diffusion model for biological pattern
formation

Giilsemay Yigit

Bahcesehir University, Istanbul, Turkiye
gulsemay.yigit@bau.edu.tr

In this talk, a domain-dependent analysis for a reaction-cross-diffusion system is pre-
sented to understand the role of geometry and linear cross-diffusion in the biological
pattern formation. By deriving conditions on the domain length for convex geome-
tries, we generate parameter spaces associated with Turing difusion-driven instabil-
ity, Hopf and trascritical instabilities. Additionally, by selecting model parameters
from the parameter spaces under appropriate geometry and linear cross-diffusion,
we are able to demonstrate that linear cross-diffusion coupled with appropriate ge-
ometry is able to generate patterns. To support theoretical findings, finite element
numerical simulations showing the pattern formation on convex geometries are pre-
sented. Such patterns on circular domains resemble those observed on stingrays
during growth development.

Keywords. Reaction-diffusion systems; cross-diffusion; pattern formation; parameter
spaces; spatiotemporal dynamics.

This is a joint work with Wakil Sarfaraz, Raquel Barreira and Anotida Madzvamuse
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Decay of solutions of the initial boundary value
problem for damped Kirchhoff and beam type
equations

Jamila Kalantarova Tarhan

Koc University, Istanbul, Turkey
jkalantarova@ku.edu.tr

The talk is devoted to the study of the Cauchy problem for differential-operator equation
of the following form:

{mt +UA%u+ (a+d||A%u\|2) Au+ bATuy = f(1), "
u(0) = up, ur(0) = uq,
in a Hilbert space H with inner product (-,-) and the corresponding norm | - ||. Here

A : D(A) — H is positive definite self-adjoint operator with dense domain D(A) C H and
compact inverse, f € L?>(RT; H) is a given vector function, v > 0, a > 0, b > 0, d > 0 and
6 € [0,2] are given parameters.

We obtained uniform estimates for solutions of the problem (1), showed that when the
given source term f(t) in the equation tends to zero as t — oo, the corresponding solution
of the problem also tends to zero as t — oco. We used the obtained estimates to prove
continuous dependence of solution of the problem on initial data. Obtained results are
used to study global behavior of solutions to damped Kirchhoff and beam type equations.
Keywords. Decay of solutions, Kirchhoff equations, Beam type equations
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Characteristic Maps over a Wedge Polygon
Merve KAHRAMAN ARIMAN

DOKUZ EYLUL UNIVERSITY, 1ZM1R, TURKEY
merve.ariman@ieu.edu.tr

In [1], Choi and Park show that there is a bijection between the orbit space of
the natural GL(n, Zy)-action on the set of characteristic maps over a wedge polygon
and the set of realizable puzzles. The automorphism group of the wedge polygon
also acts naturally on the set of characteristic maps. It is well-known that the
double coset of these actions are in one-to-one correspondence with the weakly Zj-
equivariant homeomorphism classes of small covers of the wedge polygon. In this
talk, we first give a generating set of the automorphism group of wedge polygons.
Then we discuss some examples of the induced action of these groups on the set of
realizable puzzles.

Keywords. Characteristic map, wedge operation, polytope

Coauthor: Assoc. Prof. Ash GUCLUKAN ILHAN
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A machine-learning based approach to discover
biomarkers and classify patients: an application
to colon cancer

Necla Kochan

Department of Mathematics, Izmir University of Economics, Izmir, Turkey
necla.kochan@ieu.edu.tr

In this study, we aimed to develop a machine-learning based approach to classify pa-
tients with or without cancer at gene expression level. This approach consists of two
main phases: (1) identifying genes, or biomarkers and (2) implementing support vec-
tor machines with backward elimination method. In the first phase, we implemented
fuzzy c-means clustering to stratify patients into two categories based on the expres-
sion levels of each gene. We then assessed the statistical significance between these
groups in terms of their disease-spefic-survival times. Following the identification of
signifcant genes, in the second phase, we employed support vector machines, known
for its efficiency in classification tasks to classify patients. Through this process, we
identified 25 genes that resulted in the highest classification performance.

Keywords. Machine-learning, fuzzy c-means, backward-elimination, classification, gene-
expression.

This is a joint work with Barig Emre Dayanc from Basic Medical Sciences, Faculty of
Medicine, Izmir University of Economics.
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An Efficient Linearization Technique for Coupled

Burgers’ Equaiton
Nesligah imamoglu Karabasg

Izmir Ekonomi Universitesi, Izmir, Thirkiye
neslisahimamoglu@gmail.com

In this study multiquadric radial basis function mesh-free method combined with
Jacobian-free linearization technique is proposed to solve coupled Burgers’ equation.
Nonlinear partial differential equation is converted into a linear algebraic equation
with the help of Frechet derivative and Newton-Raphson method. The effectiveness
of this method has been demonstrated through several examples.

Keywords. Coupled Burgers equation, Mesh-free method, Radial Basis Functions, Lin-

earization

This is a joint work with Gamze Tanoglu
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Dynamical Behaviors of a Prey-Predator Model
Including Weak Allee Effect

Nihal Oztiirk Ince

Department of Mathematics, Faculty of Sciences, Sivas Cumhuriyet University, Sivas,

Turkey,
e-mail: nihalozturk1729@gmail.com

Within population dynamics, a notable phenomenon known as the Allee
effect, originating from the research of Allee, manifests as a positive correlation
between population unit growth rate and density, particularly evident at low
population densities. investigations into the Allee effect have garnered increasing
interest among mathematicians and ecologists [1,2,34].

This study delves into the qualitative behavior of a discrete-time prey-
predator model incorporating the weak Allee effect on the prey population.
Employing the Euler scheme method to discretize the continuous model in [2],
we establish the discrete-time prey-predator model. We conduct an algebraic
analysis to ascertain the existence and topological categorizations of fixed points.
Subsequently, we explore bifurcation types emerging from the coexistence of
fixed points, employing the bifurcation theory. Finally, numerical simulations
are presented to corroborate theoretical findings.

Keywords: Prey-predator model, Stability analysis, Fixed point, Bifurcation.
This is a joint work with Figen Kangalgil and Niliifer Topsakal.
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A fractional mathematical model for macroscopic
dynamics of glioblastoma growth

Nurdan Kar

Ankara University, Ankara, Turkiye
kar@ankara.edu.tr

Glioblastoma is the most aggressive variant among primary brain tumors known as
diffuse gliomas. In this talk, we introduce a fractional mathematical model for better
understanding glioblastoma dynamics at the macroscopic scale [1]. In addition to its
innovative conventional framework, the tumor growth model represents an advanced
structure with a calibration criterion based on a fractional derivative. Throughout
this talk, we initially discuss the modeling dynamics of the tumor growth model.
Subsequently, we provide personalized predictions for the timing of tumor visibil-
ity on medical imaging to elucidate recurrence periods, considering the frequent
recurrence observed in almost all glioblastoma cases.

Keywords. Glioblastoma; tumor visibility timing; biomathematical model

This is a joint work with Nuri Ozalp.
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Main Handicaps of Multi-Criteria Decision
Making Techniques Applications

Ozge Eren

Izmir Ekonomi Universitesi, Izmir, Turkiye
ozge.eren@izmirekonomi.edu.tr

Multi Criteria Decision Making (MCDM) is a branch of operational research dealing
with selecting the best alternative from a set of alternatives in situations where there
is more than one conflicting criterion and different weights. MCDM methods are
widely used in different fields and discipline as economy, business and financial man-
agement, transportation and logistics, medicine among others. The main purpose of
this study is to indicate multi-criteria decision making techniques basic handicaps
on applications and also to draw attention to the most obvious usage problems,
especially among the most frequently used techniques. These limitations are such
as checking only linear relationship, ineffectiveness on large-scale data, high sensi-
tivity to the changes and different result with different distance and normalization
measurement (Balli et al. 2009;Vafaei et al.2018; Sahoo et al.2023

Keywords. Handicaps on MCDM techniques, Sensitivity Analysis

This is a joint work with Dr. Latife Sinem Sarul from Istanbul University
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A New Coding/Decoding Algorithm Based on
k-Fibonacci Numbers

Oznur Oztune Kaymak

Department of Information Technologies, Izmir Democracy University, Izmir, TURKIYE
oznur.oztunckaymak@idu.edu.tr

Coding theory is a branch of mathematics and computer science that deals with the
study of methods for efficiently and reliably transmitting data across noisy channels.
Although there are many studies in this field, one of the best known is the Fibonacci
method. This method is based on Fibonacci p-numbers and @), is a square (p+1) x
(p + 1) matrix and the Cassini formula well known in the literature in [1]. The k-
Fibonacci sequence, which is the more general form of Fibonacci numbers, is defined
by

Frpn=kFypn-1+ Fin—o,

with initial conditions Fj o = 0, F}; = 1 for any positive integer k. These numbers
are found by the recursive application of two geometrical transformations named as
4-triangle longest-edge (4TLE) partition in [2]. Many features of the k-Fibonacci
numbers, which are known as the extension of Fibonacci, Pell numbers etc., have
been found in related studies in [3]-[4]. In this paper we present a new method
of coding/decoding algorithms using Fibonacci -matrices. Asymmetric encryption
method, which uses a mathematically related pair of keys for encryption and de-
cryption, constitutes the basis of our model. In doing so, this algorithm contributes
to authenticatio

Keywords.Coding Theory, k—Fibonacci Numbers Cryptology
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An accurate and efficient numerical solution for
the generalized Burgers-Huxley equation via

Taylor wavelets method: Qualitative analyses and
Applications

Sila Ovgu KORKUT

Izmir Katip Celebi University, Izmir, Turkey
silaovgu.korkut@ikcu.edu.tr

This study endeavors to introduce a novel algorithm, grounded in Taylor wavelet
techniques, with the dual objectives of achieving high accuracy and computational
simplicity in solving the generalized Burgers-Huxley equation. It encompasses a
comprehensive analysis encompassing qualitative aspects such as preservation of
positivity and monotonicity, as well as boundedness of solutions obtained through
the algorithm. Furthermore, convergence analysis of the proposed methodology is
presented. The efficacy and validity of the algorithm are demonstrated through
its application to a benchmark equation. Comparative evaluation against existing
methods reveals superior performance of the proposed approach in terms of solution
accuracy. Notably, while the study focuses on the generalized Burgers-Huxley equa-
tion, the proposed algorithm exhibits promising capabilities for solving nonlinear
equations of similar nature.

Keywords. Burgers-Huxley equation; Taylor wavelets; Numerical analysis; Non-linear
partial differential equations
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Hankel Data Augmentation for Dynamic Mode
Decomposition with Control

Simge Kacar Eroglu

Mugla Sitki Kocman University, Mugla, Turkey
simge.eroglu@btu.edu.tr

Data-driven methods are efficient and cost-effective in terms of time and resources.
Dynamic Mode Decomposition (DMD) [1] and Dynamic Mode Decomposition with
Control (DMDc) [2] methods are data-driven techniques that do not rely on knowl-
edge of the underlying governing equations of dynamical systems. The data matrix
is obtained from numerical solutions, historical data, or system simulations. The
difference between DMD and DMDc is that external force. If external force affects
the nature of the system, the DMD method may not capture the governing equations
of the system. But, the DMDc method may acquire system dynamics. On the other
hand, one of the important challenges in data-driven methods is the data set. If
we have less data, DMD and DMDc may not estimate the true state of the system.
Data augmentation techniques are used to increase data sets. Hankel Data Augmen-
tation is one of the algorithms [3]. In this study, we improved two new algorithms,
Dynamic Mode Decomposition with Control with State Matrix Hankel (DMDc-sH)
and Dynamic Mode Decomposition with Control with State and Control Matrix
Hankel (DMDc-scH) are not in the literature. The advantage of these algorithms
is better capture of the system’s dynamics. The efficiency of these algorithms is
presented in the figures and Root Mean Square Error (RMSE) values.

Keywords. Hankel matrix, dynamic mode decomposition, control, machine learning

This is a joint work with Gamze Yuksel.

References

[1] J.N. Kutz, S.L. Brunton, B.W. Brunton, and J.L. Proctor Dynamic Mode Decompo-
sition : Data-Driven Modeling of Complex Systems, Siam, Philadelphia/USA 2016.

[2] J.L. Proctor, S.L. Brunton, and J.N. Kutz, Dynamic Mode Decomposition with Con-
trol, SIAM J. Appl. Dyn. Syst. 15 (2014), 142-161.

[3] E.V. Filho, and P. Lopes dos Santos, A Dynamic Mode Decomposition Approach
With Hankel Blocks to Forecast Multi-Channel Temporal Series. IEEE Control Sys-
tems Letters 3 (2019), 739-744.

1

Matematik Bolumii 33
Izmir Ekonomi Universitesi



IX. Kadin Matematikgiler Dernegi Caligtay1 3-5 May1s 2024

A Numerical Approach to Analyze the HIV
Infection Model of CD4(4) Cells

Sevin Glimgtim-Turhan

Izmir University of Economics, Department of Mathematics, Izmir, Tiirkiye
sevin.gumgum@ieu.edu.tr

The goal of this study is to analyze the Human Immunodeficiency Virus (HIV)
infection on helper T cells numerically by using the Laguerre wavelets. The HIV in-
fection model is represented by a system of first order nonlinear ordinary differential
equations that measures the number of helper infected and uninfected T cells, and
the number of free virus particles at a particular time. The method has important
advantages such as easy implementation and low computational cost. Linearization
of the nonlinear terms are not required as well. We solve the problem for several
variables and obtain accurate results. Due to the lack of exact solution, we examine
the accuracy via the residual error calculation. Results are also compared with the
ones obtained by other numerical methods exist in the literature.

Keywords. HIV Infection Model, Laguerre Wavelets, Disease Modeling, Polynomial
Approximation

This is a joint work with Ayse Beler and Gokce Ozaltun Simsek
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Scattering Properties of Impulsive Dirac Systems
with a Particle Mass m in the Entire Axis

Seyda Solmaz

TED Universty, Ankara, Turkey
seyda.solmaz@tedu.edu.tr

In this presentation, we investigate the Jost solution and unbounded solution of
the impulsive Dirac systems with a particle mass m. We also study analytic and
asymptotic properties of these solutions. Furthermore, characteristic properties of
the scattering function of the impulsive Dirac systems have been examined. Finally,
we present the Jost function, scattering function and eigenvalues of the impulsive
unperturbed Dirac systems.

Keywords. Differential equations, Dirac systems, Jost solution, scattering function,

eigenvalues

This is a joint work with Prof. Dr. Elgiz Bayram.
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Mathematical Modeling of Optimal
Anti-Hormonal Treatment for Breast Cancer

Tugba AKMAN

University of Turkish Aeronautical Association, Ankara, Turkey
takman@thk.edu.tr

Estrogen receptor positive breast cancer is frequently treated with anti-hormonal
treatment such as aromatase inhibitors (AI) [1], whereas a high body mass index
has been shown to have a negative impact on Al efficacy [2]. Here, we propose a
mathematical model based on a system of ordinary differential equations to inves-
tigate the effect of diet on tumor growth by informing the model with data from
mouse experiments [3]. By solving optimal control problems corresponding to Al
treatment, we found different responses for control and high-fat diet. Our results
underline the importance of considering high-fat diet and obesity as factors influ-
encing clinical outcomes during anti-hormonal therapies in breast cancer patients
[4].

Keywords. Mathematical modelling, breast cancer, ordinary differential equations, op-

timal control problems.

This is a joint work with Lisa M. Arendt, Jiirgen Geisler, Vessela N. Kristensen, Arnoldo
Frigessi, Alvaro Kéhn-Luque.
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Mathematical Modeling of Layered Elastic
Structures and Asymptotic Solution Methods

Yagmur Ece UCAR

Izmir Institute of Technology, Izmir
yagmuraydin@iyte.edu.tr

In this talk, the analysis of anti-plane dynamic shear of a strongly inhomoge-
neous dynamic laminate with traction-free faces will be presented. For this analysis,
dispersion relation and polynomial form of this relation will be mentioned. By con-
sidering the contrast between the problem parameters, four types of setup are given
[1]. In all types, the value of the cut-off frequency corresponding to the lowest anti-
symmetric vibration mode tends to zero. Thus, in this presentation, the shortened
dispersion relation by using the asymptotic analysis for one setup will be obtained
and then the asymptotic equation for a three-layered plate with stiff thick skin layers
that is valid over the whole low-frequency range derived |2].

Keywords: Elastic waves, Contrast, Asymptotic Analysis.

This is a joint work with L. Prikazchikova, B.Erbag ve J.Kaplunov.
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Time-evolution of Cauchy-Euler type quantum
oscillator in the presence of variable magnetic and
electric fields

Zehra Cayig

Izmir Institute of Technology (IZTECH), Izmir, Turkey
zehracayic@Qiyte.edu.tr

We introduce an exactly solvable Cauchy-Euler type quantum oscillator with in-
creasing mass and decreasing frequency in time-dependent magnetic and electric
fields. The corresponding evolution problem is solved by using Wei-Norman Lie
algebraic approach. Then, time-evolution of the eigenstates and coherent states are
derived explicitly in terms of solutions to the corresponding system of coupled clas-
sical equations of motion. Also, squeezing properties of the wave packets and their
trajectories in the two-dimensional configuration space are discussed according to
the influence of the time-variable parameters and external fields.

Keywords. Quantum parametric oscillator, evolution operator method, coherent states.
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Numerical Solutions of SIR Model for Meningitis
Transmission

Baran Ali Dogan

Izmir University of Economics, Departmant of Mathematics, Izmir, Tiirkiye
baran.ali@std.izmirekonomi.edu.tr

The SIR epidemic model serves as a fundamental framework for understanding the
dynamics of infectious diseases within populations. In this study, we employ the
Runge-Kutta method to simulate the transmission of meningitis, a potentially dev-
astating infectious disease affecting the central nervous system. By implementing
Runge-Kutta numerical technique to solve SIR model, we investigate the spread of
meningitis.

Keywords. SIR Epidemic Model, Runge-Kutta, Meningitis

This is a joint work with Demet Ozdek
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Data Envelopment Analysis Approach on the
Social Media Efficiency within Student Event
Participation

Ece Dagistan

Izmir University of Economics, Izmir, Turkey
ecedagistan00@gmail.com

This study assesses how posts on the Izmir University of Economics’ Instagram
feed affect students’ event participation. To investigate the impact of social media
material on student engagement and involvement, the study uses data gathered
through a survey given to university students. To evaluate social media performance
in terms of efficacy and efficiency, Data Envelopment Analysis (DEA) approach is
applied to this survey data [1]. A crucial aspect of the study is comparing the
outcomes of the DEA model and regression techniques. This comparison will show
the benefits and drawbacks of the proposed methodology. In addition, it will offer
valuable insights to Izmir University of Economics social media team regarding its
marketing and advertisement strategies to increase student involvement in events.
Keywords. Data envelopment analysis, social media, optimization, regression

This is a joint work with Gozde Yazgr Tiitiinci
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Selection of the Best 11 Players for the Turkish
National Football Team Using the Topsis Method

Ege Cem Birol

Izmir University of Economics, Izmir, Turkey
egebirol@std.izmirekonomi.edu.tr

This study aims to utilize the Topsis (Technique for Order of Preference by Similar-
ity to Ideal Solution) method to select the best 11 players for the Turkish national
football team. [1] The decision-maker, in this case, evaluates goalkeepers based on
handling, diving, kicking, reflexes, speed, price and positioning, while outfield play-
ers are assessed on pace, shooting, passing, dribbling, defense, price and physical
attributes. The research involves identifying key criteria and assigning weights to
each criterion to assess the performance of each player. Subsequently, ideal and
anti-ideal players are determined, and the distances of each player to these points
are calculated. Utilizing the Topsis method, performance scores are computed for
each player and ranked accordingly to select the best 11 players. Finally, a compre-
hensive evaluation is conducted, considering team dynamics and positional require-
ments. This study underscores the efficacy of the Topsis method in optimizing squad
selection for national football teams, offering valuable insights for decision-makers.

Keywords. Football, optimization, decision making

This is a joint work with Gozde Yazgr Tiitiincii
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Similarity Distance Measurments
Elif Ilkin Ersoy, Giilceren Isik and Yaren Coskunyiirek

Izmir University of Economics, Izmir, Turkey
elif.ilkin@std.izmirekonomi.edu.tr
gulceren.isik@std.izmirekonomi.edu.tr
yaren.coskunyurek@std.izmirekonomi.edu.tr

A numerical metric known as a similarity measure is used to quantify how similar two
objects, data points, or patterns are to one another. It offers a means of determining
how similar or equivalent two entities are in light of particular traits or attributes. In
several domains, including pattern recognition, data mining, machine learning, and
information retrieval, the idea of similarity is crucial. Levensthein Distance, Ham-
ming Distance,Jaro-Winkler Distance,Jaccard Distance, Cosine Similarity Distance,
Manhattan Distance (L1 Distance), Euclidean Distance (L2 Distance), Chebyshev
Distance (Loo Distance) methods are the most preferred distance methods. In this
study firstly we will explain that similarity distance measurments and we show the
application of that distances for a lexical similarity. At the end of this study, we aim
to show the similarity between a human translated text and the same text trans-
lated by online websites using distance measurement methods with using Python
programming language.

Keywords Similarity distance methods.
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Multi Depot Heterogeneus Vehicle Routing
Problem For Disaster Management Cases

Engin Kiiciikgokce

Izmir University of Economics, Izmir, Turkey
engin.kucukgokce@gmail.com

The rising number of disaster incidents in recent years has emphasized the urgent
need for effective disaster management, especially in ensuring quick and efficient dis-
tribution of vital aid to victims post-disaster. Victims may face various challenges,
such as being trapped in a destroyed building or blocked roads due to unexpected
circumstances, which can lead to chaotic scenarios. This project presents heuristic
approaches for the multi-depot vehicle routing problem with a heterogeneous vehicle
fleet. The goal is to plan and optimize vehicle routes to minimize total distance. The
study begins with an extensive literature review to develop a tailored mathemat-
ical model that addresses multi-depot complexities, vehicle capacities, and diverse
customer demands. A novel constraint dynamically adjusts routes based on road
damage levels, excluding routes with damage over 60 percent and proportionally
increasing route distances for lower levels. Python and the Gurobi library were used
to solve the mathematical model and generate algorithms. Due to the problem’s
complexity, heuristic algorithms are necessary to reduce computational time. In
this regard, the Kernel Search Algorithm and the Greedy algorithm were used for
an initial solution and subsequent enhancements. The results and outcomes will be
thoroughly discussed.

Keywords. Vehicle Routing Problem, Multi Depot Heterogeneous Vehicle Routing Prob-
lem, Humanitarian Vehicle Routing Problem

This is a joint work with Gozde Yazgr Titiincii, Alejandra Duenas and Ecem Tiirkan
Ucaroglu
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Reliability of Complex Systems Consisting of Two
Types of Mixed Components

Hiimay Zehra Ozer

Izmir University of Economics, Department of Mathematics, Izmir, Tiirkiye
humayzehraozer@gmail.com

We consider a coherent system consisting of two types of randomly selected com-
ponents. The first types components have lifetimes X, X, ..., X,,, with joint dis-
tribution function F'(xy, s, ..., z,,) and second types of components have lifetimes
Y1,Ys, ..., Y, with joint distribution function G(y,ya, .., Yn, ). The components life-
times of this system are W, W5, ..., W,,, where n = n; + ny, and W, is either X,
ke {1,2,..,m} orY;,j € {1,2,..,ns}. The reliability of the system is studied
for particular multivariate distributions under the condition of exchangeability of
random variables X, Xs..., X,,, and Y7, Y5, ..., Y,,. Some numerical calculations in
the form of tables and some illustrative graphs are provided.

This is a joint work with Ismihan Bayramoglu
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New developments on local dependence functions
Pelin Ersin

Izmir University of Economics, Izmir, Turkey
pelin.ersin@std.izmirekonomi.edu.tr

The local dependence function introduced by Bairamov and Kotz (2000) is a radical
generalization of Pearson’s correlation coefficient [1]. Pearson’s correlation coeffi-
cient is a scalar and measures the linear dependence between two random variables,
X and Y. In many practical applications, there is a need to measure the dependence
between random variables in local areas. In engineering, medical sciences, and many
other areas the association between random variables is the most important issue
and without knowledge of the dependence structure between considered random
variables, no meaningful model can be constructed. Local dependence plays an im-
portant role, especially in medical sciences, where the complex symptoms in healthy
and infected tissues are different, and dependence in different areas leads to differ-
ent results in the diagnosis and treatment processes of patients. In this work, we
consider some special distributions and investigate the behavior of the local depen-
dence function of Bairamov and Kotz (2000) [1]. We also introduce a new measure
of local dependence between three or more random variables. This measure is called
the total local dependence function and characterizes the dependence between three
or more random variables in particular areas of support set of dependent random
variables. The properties of total local dependence are studied and results involving
some particular distributions are presented. Some examples with numerical analysis
of total local dependence with tables and graphs are provided.

Keywords. Association, dependence, multivariate distributions

This is a joint work with Ismihan Bayramoglu
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Non-Newtonian Analysis
Zeynep Kara, Duygu Deniz Baran

Cankaya University, Ankara, Tiirkiye

zkara9780@gmail .com, bduygudeniz@gmail.com

In this talk, gradient, derivative, average, integral and fundamental theorem in clas-
sical analysis will be discussed. Unlike what we learned in classical analysis course,
in Non-Newtonian analysis; how to gradient, derivative, average and integral are
calculated will be explained by comparing them with classical analysis. Examples of
areas of use of Non-Newtonian analysis will be presented.

Key words. Gradient, derivative, average, integral, Non-Newtonian analysis.
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