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Message from Chair
It’s my pleasure to chair The International Conference on “2nd International E-Conference
on Mathematical and Statistical Sciences: A Selçuk Meeting”. Our 2023 conference, which
is organized by the Faculty of Science of Selçuk University and supported by Scientific
Research Projects Coordinatorship of Selçuk University. ICOMSS conference series was
initiated in 2022 and first ICOMSS was held in 20-22 October 2022 online, see the webpage:
https://icomss22.selcuk.edu.tr/.
Two earthquakes measuring 7.7 took place on 6 February 2023 at 04:17 in Pazarcık dis-
trict of Kahramanmaraş and 7.6 took place at 13:24 in Elbistan district of Kahramanmaraş.
It was felt intensely in the surrounding provinces, especially in Kahramanmaraş, Hatay,
Osmaniye, Adıyaman, Gaziantep, Şanlıurfa, Diyarbakır, Malatya, Kilis and Adana. Unfour-
nately, around 46000 people lost their life and 13,5 million people directly effected by the
earthquakes. In order to meet the urgent needs of our citizens in the disaster many organiza-
tions, public institutions and international communities have supported the peoples. In this
frame, we decided to organize second ICOMSS to be able to support the students and peoples
effected by earthquakes. Therefore, the registartion fees of ICOMSS’23 donated to them.
There is no registration fee for students and academicians directly effected by earthquakes.
By organizing this e-conference series, our main was the to promote, encourage, and provide
a forum for the academic exchange of ideas and recent research works. The conference
present new results and future challenges, in a series of virtual keynote lectures and virtual
contributed short talks. In our conferences, we provide a forum for mathematicians and
statistician to communicate recent research results in the areas of Algebra, Analysis, Applied
Mathematics, Geometry, Topology, Applied Statistics, Statistical Theory. The conference
were only online. The all presentation language was English, and submissions were be peer-
reviewed by at least two referees. I hope to organize this Conference in our university Konya,
Turkiye and see you all.
I am thankful to the management of Selçuk University for providing the necessary support
to organize this event. I am also thankful to all scientific committee members, organizing
committee members, the session chairs, and the numerous volunteers, without their gen-
erous contributions this conference would not have set this number of presentations and
participants.
Thanks.

Prof. Dr. Semahat Küçükkolbaşı
Dean of Faculty of Science

Selçuk University
Chair of ICOMSS’23
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MATHEMATICS

09.30-10.00

Invited Speaker: D.G. Prakasha

R. Chemlal

PROF. DR. METİN AKSOY (RECTOR OF SELÇUK UNIVERSITY, HONORARY CHAIR)

PROF. DR. SEMAHAT KÜÇÜKKOLBAŞI (DEAN OF FACULTY OF SCIENCE, CHAIR)

Invited Speaker: Andrei Vesnin
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BREAK (10 MIN.)

Invited Speaker: Haydar Bulgak

A. Büyükkaya
L. Dönmez

Zoom 
Link

R. Terzieva
BREAK (15 MIN.)

B. OğulS. Yıldız
S. Çınar

D. Özer

S5

D. Kesik
N. Manav Tatar
Z. Güzel Ergül

M. Ateş

A. Yetim

S2 (Room 2)

G. Topcu
F. A. Çuha
F. Başçiftçi
M. Spasova

S3 (Room 1)
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G. Başcanbaz Tunca N. Şahin Bayram

İ. Kura

S3 (Room 2)

C. Ünal T. Kesahorm
M. Selah N. Manav Mutlu

Invited Speaker: Vladimir Vaskevich

S2 (Room 1)

G. Seyhan Öztepe

J. Rychtar
J. A. Nescolarde Selva

T. Ceylan

E. Yıldırım Kavgacı

F. Dirik

H. Karslı
M. A. Okur
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J. Alzabut

E. Demir D. Tülü
S. Bilgiç

N. S. Ural

F. Özsaraç
H. Gürkök

N. Manjavidze
A. Yalçın (1)

L. Aiemsomboom
S. Ekici

S. Özcan (1)
E. Gül

T. Bostancı

Titles of the talks

Andrei Vesnin Presentations of Flat Virtual Groups by Automorphisms of Free 
Groups

Vladimir Vaskevich Spherical Polyharmonic Equation and Related Topics

D.G. Prakasha Static Perfect Fluid Space-time and Paracontact Metric Geometry

Haydar Bulgak Graphics Constructor 4.0

https://zoom.us/j/96696771665
https://us06web.zoom.us/j/84356595793
https://us06web.zoom.us/j/84356595793
https://us06web.zoom.us/j/84356595793
https://us06web.zoom.us/j/87556702037
https://us06web.zoom.us/j/87556702037
https://us06web.zoom.us/j/83041437543
https://us06web.zoom.us/j/83041437543
https://zoom.us/j/97749205476
https://zoom.us/j/97749205476
https://zoom.us/j/93482726245
https://zoom.us/j/93482726245
https://us06web.zoom.us/j/84356595793
https://us06web.zoom.us/j/84356595793
https://us06web.zoom.us/j/84356595793
https://us06web.zoom.us/j/84356595793
https://us06web.zoom.us/j/84356595793
https://zoom.us/j/96696771665
https://zoom.us/j/96696771665
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S. Özcan (1) Hermite-Hadamard Type Inequalities for Multiplicatively (s,P)-
Functions

G. Topcu

S3 (Room 2)

An Approach to Schur Stable Matrix Families

F. A. Çuha
Effectiveness of the Kashuri Fundo Decomposition Method in 
Solving Fractional Differential Equations: a Case Study on the 

F. Başçiftçi Mathematical Analysis of Ionospheric Anomalies Before and After 
the Mw 7.8, Southeastern Turkey Earthquake

D. Öztürk Minimizing the Pressure on Filter Surfaces Using Optimal 
Control

S. Hristova
Stability of Impulsive Fractional Differential Equations With 

Generalized Proportional Riemann-Liouville Fractional 
Derivatives

J. A. Nescolarde Selva Modeling Complex Social Systems: a Vision Using Networks

T. Bostancı A New Generalization of Kantorovich Operators Depending on a Non-
negative Integer

G. Seyhan Öztepe Some Bifurcations of Fractional Order Discrete Prey-Predator 
Model

J. Rychtar Modeling Guinea Worm Disease

S3 (Room 1)

M. A. Okur Some Tauberian Conditions for the Logarithmic Integrability

S. Yıldız Approximation Theorems of Korovkin Type for Sequences of 
Monotone and Sublinear Operators via Power Series Method

S. Çınar Approximation via Power Series Statistical Convergence of Matrix-
valued Fuctions

İ. Kura Classification of Color Spaces in Various Combinations Using Deep 
Learning Models

E. Gül On a Second Regularized Trace Formula

Unbounded Convergence in Cp(X, [0, 1])

D. Özer
Convergence of a Family of Bivariate Sampling-Durrmeyer 

Operators in Weighted Spaces of Functions

G. Başcanbaz Tunca On Kantorovich Variant of Brass-Stancu Operators

F. Dirik Statistical Korovkin Type Approximation Theorems for Double 
Sequences of Monotone and Sublinear Operators for Bögel 

H. Karslı Approximation Process of a New Operators of Hypergeometric Type

A New Generalization of Stancu-schurer Operators

S2 (Room 2)S2 (Room 1)

C. Ünal On Existence and Multiplicity of Solutions for a Biharmonic Problem 
With Weights via Ricceri's Theorem

M. Selah On the Existence of Solutions for Multi-valued Operator Inclusions

T. Kesahorm On Novel Semigroup of Enriched Chatterjea Type Mappings in 
Banach Spaces

N. Manav Mutlu

B. Oğul On the Recursive Sequence x_{n+1} = [x_{n-8}] / [1+ x_{n}x_{n-
1}x_{n-2}x_{n-3}x_{n-4}x_{n-5}x_{n-6}x_{n-7}]

S. Ekici Multivariate Trigonometric Korovkin Theorem in Fuzzy Setting

D. Tülü On Unbounded Order Continuous Urysohn Operators

S. Bilgiç Second Type Parametric Unified Apostol-Bernoulli Polynomials

N. Şahin Bayram On Power Series Strong and Statistical Convergence for Double 
Sequences via Orlicz Function

N. S. Ural Fractional Trigonometric Korovkin-type Results by Statistical 
Convergence Based on a Power Series Method

F. Özsaraç On the Mellin-Gauss-Weierstrass Operators Preserving Logarithmic 
Functions

H. Gürkök On Unbounded Order Continuous Operators 2

N. Manjavidze Generalized Meromorphic Functions

A. Yalçın (1) Some Novel Estimations of Hadamard Type Inequalities for Different 
Kinds of Convex Functions via Tempered Fractional Integral Operator

L. Aiemsomboom Stability Results of Generalized Fuzzy Number-valued Function 
Equations via a Metric Defined on a Fuzzy Number Space

E. Demir

M. Spasova Fuzzy Sumudu Transform to Solve Convolution Type Volterra Fuzzy 
Integro-Differential Equations

T. Ceylan Fuzzy Initial Value Problem With Dirac Delta Function

E. Yıldırım Kavgacı Eigenvalues of an Impulsive Schrödinger Equation
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R. Chemlal Combining Chaotic Dynamical Systems Using Xor Operator

Aylin Yetim

J. Alzabut New Approach for Fractional Differential Equations of Variable Order

On Some Fixed Point Results Through Admissible Mappings in Quasi-
partial b-metric Spaces

R. Terzieva Overview of Different Types of Stability of the Solutions of 
Differential Equations With Non-instantaneous Impulses

A. Büyükkaya

L. Dönmez

S4

D. Kesik Some Contraction Mappings With Binary Relation in Partial Modular 
b-metric Spaces

N. Manav Tatar

Z. Güzel Ergül

M. Ateş

Deconstructing Fixed Points Theorems in Modular Metric Spaces

A Novel Type of Inverse Soft Covering Based Rough Set and Its 
Application to Decision Making

An Approach Structure Related With Fell Topology

Some Fixed Point Results in R-modular b-metric-like Space

An Optimal Control  Strategy to Decrease the Harmful Effects of 
Online Game Addiction



Time
(GMT +03:00)

ID

17.00-18.00 1

18.00-19.00 2

ID

1

2

ICOMSS'23 PROGRAMME
5 JUNE 2023

STATISTICS

Zoom 
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PROF. DR. METİN AKSOY (RECTOR OF SELÇUK UNIVERSITY, HONORARY CHAIR)

PROF. DR. SEMAHAT KÜÇÜKKOLBAŞI (DEAN OF FACULTY OF SCIENCE, CHAIR)

Invited Speaker: Narayanaswamy Balakrishnan

Invited Speaker: Barry Arnold
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Zoom 
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Titles of the talks

Narayanaswamy 
Balakrishnan

Barry Arnold

Family of Mean-Mixtures of Multivariate Normal Distributions

Lorenz Order With Common Finite Support

https://us06web.zoom.us/j/84356595793
https://zoom.us/j/99637669812
https://zoom.us/j/99637669812
https://zoom.us/j/99637669812
https://us06web.zoom.us/j/84356595793
https://us06web.zoom.us/j/84356595793


Time
(GMT +03:00)

ID

09.30-10.00 1

10.00-10.30 2

Zoom 
Link

Zoom 
Link

Zoom 
Link

Zoom 
Link

Zoom 
Link

10.40-10.55 3
10.55-11.10 4
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12.25-12.40 10
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12.55-13.10 12
13.10-13.25 13
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ID
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E. Korkmaz

Invited Speaker: Venkatesha Venkatesha

G. Uzun
H. Çetinkaya

M. Mak

H. Ceyhan (1) Ş. Onbaşıoğlu
G. Koru Yücekaya E. Girgin (2)

V. Öztürk (2)
T. Yağmur
A. Torun

E. Erdoğan

H. Taşbozan (2)
A. Turab

F. Yalaz

M. Odabaşı Köprülü
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D. Sağlam
H. Wang

E. Yanık
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E. Girgin (1)
V. Öztürk (1)

N. Taş
E. Kaplan

T. Altunöz
H. Taşbozan (1)

T. Vergili

Zoom 
Link

Invited Speaker: Yuri Luchko

BREAK (10 MIN.)
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A. Çalışkan
B. Gülmez Temür Y. Çin
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Z. Sakartepe
D. Altıntan

E. Kırlı
D. Şehitoğulları
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H. Altın Erdem T. Simsekler Dizman
Ö. Aksu

Ş. Afşar

M. Almahariq

C. Vural
H. Armağan

B. Aydın

N
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al
 T

aş

Z. Özkurt
H. Gülsün Akay
G. Kahrıman (1)

M. M. Oskay
P. Oman

G. Kahrıman (2)

Invited Speaker: Wutiphol Sintunavarat

BREAK (10 MIN.)
A. Levent A. S. Özkapu (2)

S. Doğru Akgöl
F. Temizsu
S. Herdem

E. Ata (1)D. Defita

Ö. Arıbaş
Z. Kayar

L. C. Wanditra
I. Yalğın

R. Karakuş
İ. Şentürk
E. Önal Kır

E. İğde E. Acar
M. Bodur
İ. Gökcan
N. Yılmaz

S. Sakarya
Z. Bekiryazıcı

B. Ateş
Ö. Akçay Karakuş

H. İz Öngören
İ. A. Öğüt
H. Arslan

BREAK (15 MIN.)

A. Doğan Çalışır
Ş. Kutlu Serin

N. ÇetinK. Yılmaz

N
ila

y 
Şa

hi
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Ba
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am

N. J. Farida
P. İnselöz

Ö. Dalmanoğlu

G. Özkan Tükel (1) A. S. Özkapu (1)

M. ÖcalÖ. Gürel Yılmaz
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S1 S2 S3
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F. Infusino
A. Emin

G. Uysal
M. Kısakol

H. E. Altın
Z. Kalkan

B. Güntürk

A. Yalçın (2)
M. Et

G. Mutlu
G. S. Keleş
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A.
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B. Kaymakçalan

Titles of the talks

Venkatesha Venkatesha Certain Type of Metrics Related to Ricci Solitons on Almost 
Kenmotsu Manifolds

Yuri Luckho General Fractional Integrals and Derivatives and Their Applications

https://us06web.zoom.us/j/87950880000
https://us06web.zoom.us/j/81990986819
https://us06web.zoom.us/j/81990986819
https://us06web.zoom.us/j/87950880000
https://us06web.zoom.us/j/87950880000
https://us06web.zoom.us/j/85011730848
https://us06web.zoom.us/j/85011730848
https://zoom.us/j/95100128514
https://zoom.us/j/95100128514
https://zoom.us/j/94360227506
https://zoom.us/j/94360227506
https://us06web.zoom.us/j/87950880000
https://us06web.zoom.us/j/87950880000
https://us06web.zoom.us/j/87950880000
https://us06web.zoom.us/j/87950880000
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S1

Z. Özkurt

On Ternary Cyclic Codes With Two Zeros

Groupoid Structure on Homotopies of Simplicial Maps

Normal Automorphisms on Leibniz Algebras

Bimultipliers of R-Algebroids

H. Gülsün Atay

G. Kahrıman (1)

M. M. Oskay

G. Kahrıman (2)
Homotopies of Crossed Modules of Bimultipliers of R-

Algebroids

E. İğde
Braided crossed module of Lie algebras via tensor product of 

crossed complexes over Lie algebroids

L. C. Wanditra
Artificial Neural Network Using Quiver Representation by Finite 

Cyclic Group

I. Yalğın
Equivalence Between 2-crossed Modules of R-algebroids and 

Simiplicial R-algebroids With Moore Complex Lenght Two

R. Karakuş
On the Laplacian and Laplacian-like Energies of Some Classes 

of Bicyclic and Tricyclic Graphs

S2

İ. Şentürk
A Graph Structure by Means of Compliment Annihilator in 

Many-valued Algebras

E. Önal Kır
On a Generalization of $\oplus _{\delta _{ss}}$-supplemented 

Modules

Finitary Simplicial Complexes and Various Models From 
Commutative Algebra

A. Emin On Square Centered Square Numbers

K. Yılmaz Barr Exactness of Quadratic Modules Over Nil(2)-modules

P. Oman
Minimal Generators of Syzygy Modules and Colon Ideals via 

Matrices

B. Gülmez Temür
Some Permutation and Complete Permutation Polynomials 

Over Finite Fields

H. İz Öngören A Class of LCD Codes Based on Circulant Matrices

İ. A. Öğüt Algebra of Fibred Relations

H. Arslan A New Approach to Macmahon’s Equidistribution Theorem

 Wutiphol Sintunavarat Several Novel Approaches Obtained From Fixed Point Technique to 
Solve Linear and Nonlinear Problems

D. Defita
On The Existence of MDS Matrices Over 

$\mathbb{F}_{p}+v\mathbb{F}_{p}$

N. J. Farida
The Characteristic of Endomorphism Ring 

End\((\mathbb{Z}_{p^m} \times \mathbb{Z}_{p})\) and Its RSA 
Variant

F. Infusino
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E. Kırlı
A Novel Computational Scheme for Numerical Solution of the 

Regularized Long Wave Equation

D. Şehitoğulları
A Study on the Condition Number of the Vandermonde Matrix 

With the Mock-Chebyshev Nodes

Z. Sakartepe
Stancu Type Dunkl Generalization of Szasz Kantrovich 
Operators Including Two Variable Hermite Polynomials

İ. Gökcan
Suborbital Graphs Obtained by Different Matrix Multiplications 

and Fibonacci and Pell Numbers

N. Yılmaz
A New Class of Exact Penalty Function Method for Inequality 
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ŞEYMA AFŞAR
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Simultaneous Approximations of Sampling Series on Weighted Spaces of Function and Image Processing with
Digital Topology Methods 28

OSMAN ALAGÖZ

Solution of an Algebraic Linear System of Equations Using Fixed Point Results in C∗−algebra Valued Extended
Branciari Sb−metric Spaces 29

KHAIRUL HABIB ALAM

ii



Estimation of Lifetime Performance Index for Power-Lindley Distribution Under Progressive First-Failure Cen-
soring 30

OLA ALKHUFFASH

On Proximal Homotopy and Proximal Path Homotopy in Computational Proximity 31

MARAM ALMAHARIQ

Some Results on Cartan Null and Pseudo Null Bertrand Curves in Minkowski 3-Space 32

HATICE ALTIN ERDEM

On Muitidimensional Urysohn Type Meyer-König and Zeller Operators 33

HUSEYIN ERHAN ALTIN

Hybrid Modeling Approaches for Biochemical Reaction Networks 34

DERYA ALTINTAN

Majorization by Starlike functions with respect to t-symmetric points of complex order 35

OSMAN ALTINTAŞ
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ŞERIFE NUR BOZDAĞ
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A Class of Lcd Codes Based on Circulant Matrices 168

HALE IZ ONGOREN

Hermite-Hadamard Type Inequalities for Multiplicatively (s, P )-Functions 169

SERAP ÖZCAN

Simpson, Midpoint and Trapezoid Type Inequalities for Multiplicatively s-Convex Functions 170

SERAP ÖZCAN

Physically and Biological Interpretations of the Elliptical Quaternions 171

ZEHRA ÖZDEMIR

A High-Dimensional Categorical Perspective on 2-Crossed Modules 172

EMRE OZEL

Convergence of a Family of Bivariate Sampling-Durrmeyer Operators in Weighted Spaces of Functions 173

DILEK ÖZER

Logarithmic Coefficients for Starlike Functions Associated with Generalized Telephone Numbers 174

YÜCEL ÖZKAN

New Fixed Point Results in Weak Partial Metric Spaces 175

xii



AYBALA SEVDE ÖZKAPU

Some Fixed Point Results on Ultrametric Spaces Endowed with Graph 176

AYBALA SEVDE ÖZKAPU

Normal Automorphisms on Leibniz Algebras 177

ZEYNEP OZKURT

Power Graphs of Some Graph Classes 178

BERKE OZMEN

On the Mellin-Gauss-Weierstrass Operators Preserving Logarithmic Functions 179

FIRAT ÖZSARAÇ

Minimizing the Pressure on Filter Surfaces Using Optimal Control 180

DENIZ ÖZTÜRK

Solutions of Congruence Equations via An Imprimitive Action of Some Modular Subgroups 181

SEDA ÖZTÜRK

Some Fixed Point Theorems In F-Metric Spaces 182

VILDAN OZTURK

Common Fixed Point Theorems In b-Metric Spaces 183

VILDAN OZTURK

On Exchange Rings 184

HAZEL DUMLU POLAT

Involutions of Hybrid Numbers 185

DERYA SAĞLAM

Spectral Analysis of Discontinuous Fractional Boundary Value Problem 186
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Q-deformed and Parametrized Half Hyperbolic Tangent Function Based Banach Space
Valued Multivariate Multilayer Neural Network Approximations

George A. Anastassiou

1 Department of Mathematical Sciences, University of Memphis, Memphis, TN 38152, U.S.A.

ganastss@memphis.edu

Abstract:
Here we study the multivariate quantitative approximation of Banach space valued continuous multivariate functions
on a box or RN , N ∈ N , by the multivariate normalized, quasi-interpolation, Kantorovich type and quadrature type
neural network operators. We investigate also the case of approximation by iterated multilayer neural network opera-
tors of the last four types. These approximations are achieved by establishing multidimensional Jackson type inequali-
ties involving the multivariate modulus of continuity of the engaged function or its partial derivatives. Our multivariate
operators are defined by using a multidimensional density function induced by a q-deformed and parametrized half
hyperbolic tangent function, which is a sigmoid function. The approximations are pointwise and uniform. The related
feed-forward neural network are with one or multi hidden layers.
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Lorenz Order with Common Finite Support

Barry C. Arnold

Emeritus Distinguished Professor of Statistics, University of California, Riverside, USA.

barnold@ucr.edu

key-words: Finite support, Lorenz order.

Abstract:
A special case of the Lorenz order of some interest is that in which the distributions being ranked with respect to inequality share
a common finite support set. A characterization of this partial order is provided, together with the identification of operations that
we call Robin Hood exchanges which play a parallel role in the finite support setting to that played by Robin Hood (or progressive)
transfers in the general Lorenz ordering case. As an example of a setting in which variables with common finite support are
compared with regard to inequality, two classical data sets involving social mobility are considered.
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Family of Mean-Mixtures of Multivariate Normal Distributions

Narayanaswamy Balakrishnan

Department of Mathematics and Statistics, McMaster University, Hamilton, Canada
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key-words: EM algorithm, likelihood estimation, multivariate normal distribution.

Abstract:
In this talk, I will describe the family of mean-mixtures of multivariate normal distributions and establish many of its properties,
stochastic representations, moments, distributional shape characteristics, etc. I will also describe a general EM-type algorithm for
the likelihood estimation of model parameters. Finally, I will present some empirical results and a real data analysis, through a
dataset that has been analyzed well in the literature.
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2nd International E-Conference on Mathematical and Statistical
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Graphics Constructor 4.01

Haydar Bulgak1, Ali Osman Çıbıkdiken 2 and Dilaver Eminov3

1 Mathematics, Selcuk University, Konya, Turkey
2 Computer Engineering, KTO Karatay University, Konya, Turkey
3 CR2 Ltd., Dublin, Ireland

h_bulgak@yahoo.com, aocdiken@gmail.com

Key-words: computer dialogue application, spline functions, smart school.

Abstract:
As a rule, the development of the new software for educational processes usually supports already published, independent textbooks.
It is probably interesting to develop a software application in an interdependent relation to a textbook. Such an attempt was reflected
in [1, 2, 3]. The focus in those publications was made to the floating-point numbers and the pixel structure of a computer screen. A
table function and the first to third degree spline functions were chosen to represent the points by their given coordinates, straight
lines, parabolas and curves of a third order to describe the main stages of constructing the sketches of the graphs of the real
functions.

In contrast, an explanation of a graphical representation of a function using the terms like “competent chart” or “chart sketch”
is given in the classical textbook [5] on page 35. These explanations follow with the tasks to build graphs and that immediately
puzzles the student, as it is impossible to embrace the immensity of the unembracable.

In the Graphics Constructor 4.02, the construction of a sketch of a graph of a function f begins with the selection of a rectangle
[Xmin, Xmax]× [Ymin, Ymax]. Then, the application allows you to choose the colour and thickness of the points and curves.

After defining the knots Xmin < x0 < x1 < x2 < ... < xn < Xmax and filling the table (xk, f(xk)), k = 0, 1, ..., n, the
application allows you to draw a linear spline function. This is a sketch of the graphs of the given function.

Based on that sketch, the application can draw the sketches of the functions |f | , f2, 1
f

and the inverse function. It also allows
shifting the drawn graphs along the axes Ox and Oy independently.

After all, a sketch of a graph of a function is an image built with a finite sequence of points. Theoretically, it is possible to place
the most irregular curves inside the blind zones, so to protect the actuality of the resulted sketch, the concepts of monotonicity, dis-
continuity, derivative, maximum and minimum of the derivative on the interval of the function are required. Hence, the application
motivates the student to study these concepts.

References
[1] Aydın K., Bulgak A. and Bulgak H., (2003), Mathematical Analysis via computer, Selcuk University, Research Centre of

Applied Mathematics.

[2] Bulgak A. and Eminov D., (2003), Graphics Constructor 2.0, Selcuk J. Appl. Math., Vol. 4(1), pp. 42-57.

[3] Bulgak H. , Eminov D. and Uçar M., (2019), Graphics Constructor 3.0, Konuralp Journal of Mathematics 7(2), pp. 333-336.

[4] Demidovich B. P., (1997), Collection of tasks and exercises in mathematical analysis, 13th ed., Publishing House of Moscow,
644 p. (Russian)

[5] Çıbıkdiken A.O., Bulgak A. and Eminov D., (2022), Graphics Constructor 4.0, Information Education and Method Electronic
Learning:Digital Tecnologies in Education, Krasnoyarsk.

1 It is a replica of the presentation [5].
2Graphics Constructor 4.0, an extended and improved version of Graphics Constructor 2.0 and Graphics Constructor 3.0 appli-

cations which were developed in Selcuk University.
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Abstract:
Given a bounded sequence ω of positive numbers, and its associated unilateral weighted shift Wω acting on the Hilbert space
ℓ2(Z+), we consider natural representations of Wω as a 2–variable weighted shift, acting on the Hilbert space ℓ2(Z2

+). Alterna-
tively, we seek to examine the various ways in which the sequence ω can give rise to a 2–variable weight diagram, corresponding to
a 2–variable weighted shift. Our best (and more general) embedding arises from looking at two polynomials p and q nonnegative
on a closed interval I ⊆ R+ and the double-indexed moment sequence {

∫
p(r)kq(r)ℓdσ(r)}k,ℓ∈Z+ , where Wω is assumed to be

subnormal with Berger measure σ such that supp σ ⊆ I; we call such an embedding a (p, q)–embedding of Wω . We prove that
every (p, q)–embedding of a subnormal weighted shift Wω is (jointly) subnormal, and we explicitly compute its Berger measure.

We apply this result to answer three outstanding questions:

(i) Can the Bergman shift A2 be embedded in a subnormal 2–variable spherically isometric weighted shift W(α,β)? If so, what is
the Berger measure of W(α,β)?

(ii) Can a contractive subnormal unilateral weighted shift be always embedded in a spherically isometric 2–variable weighted shift?

(iii) Does there exist a (jointly) hyponormal 2–variable weighted shift Θ(Wω) (where Θ(Wω) denotes the classical embedding of
a hyponormal unilateral weighted shift Wω) such that some integer power of Θ(Wω) is not hyponormal?

As another application, we find an alternative way to compute the Berger measure of the Agler j–th shift Aj (j ≥ 2). Our research
uses techniques from the theory of disintegration of measures, Riesz functionals, and the functional calculus for the columns of the
moment matrix associated to a polynomial embedding.

The talk is based on recent joint work with Sang Hoon Lee and Jasang Yoon.
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key-words: general fractional integrals, general fractional derivatives of arbitrary order, regularized general fractional derivatives
of arbitrary order, sequential general fractional derivatives, convolution Taylor formula, convolution Taylor series

Abstract:
In this talk, some important results regarding the general fractional integrals and derivatives and the regularized general fractional
derivatives presented in [1]-[8] are discussed. We start with a short historical survey of the general Fractional Calculus operators
with the Sonin kernels and continue with a presentation of the recent developments devoted to this topic. In particular, we discuss
the first and the second fundamental theorems of Fractional Calculus for the general fractional derivatives of arbitrary order, for the
regularized general fractional derivatives of arbitrary order, and for the sequential general fractional derivatives. As an application
of these results, the generalized convolution Taylor formulas and the generalized convolution Taylor series with the coefficients and
remainders in terms of the general fractional derivatives and the regularized general fractional derivatives are presented.

References
[1] Yu. Luchko, (2021), General Fractional Integrals and Derivatives with the Sonine Kernels, Mathematics, vol. 9(6), 594

[2] Yu. Luchko, (2021), General Fractional Integrals and Derivatives of Arbitrary Order, Symmetry, vol. 13(5), 755

[3] Yu. Luchko, (2021), Operational Calculus for the general fractional derivatives with the Sonine kernels, Fract. Calc. Appl.
Anal., vol. 24(2), 338-375

[4] Yu. Luchko, (2021), Special Functions of Fractional Calculus in the Form of Convolution Series and Their Applications,
Mathematics, vol. 9(17), 2132

[5] Yu. Luchko, (2022), Convolution series and the generalized convolution Taylor formula, Fract. Calc. Appl. Anal., vol. 25,
207-228

[6] Yu. Luchko, (2022), Fractional Differential Equations with the General Fractional Derivatives of Arbitrary Order in the
Riemann-Liouville Sense, Mathematics, vol. 10(6), 849

[7] Yu. Luchko, (2022), The 1st level general fractional derivatives and some of their properties, J Math Sci, vol. 266, 709-722

[8] Yu. Luchko, (2023), On the 1st-Level General Fractional Derivatives of Arbitrary Order, Fractal Fract., vol. 7(2), 183
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Abstract:
Aggressive overlapping of stochastic activities during phases of vaccine development has been critical to making effective vaccines
for COVID-19 available to the public, at "pandemic" speed. In cyclical projects wherein activities can be overlapped, downstream
tasks may need rework on account of having commenced prior to receiving requisite information that is only available upon com-
pletion of upstream task(s). We provide a framework to understand the interplay between stochastic overlap duration and rework
due to overlap, and its impact on minimizing expected completion time for a cyclical project. We find that planning overlapping
in scenarios that may be deemed ineffective with an assumption of deterministic tasks, can be beneficial when analyzed using
stochastic task duration. We determine optimal planned start times for stochastic tasks as a function of a parameter that proxies for
the extent of net gain/loss from overlap to minimize expected completion time for the project.

(Joint work with Nagesh N. Murthy, University of Oregon, Eugene, USA, and Hossein Rikhtehgar Berenji, Pacific University,
Oregon, USA)
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Abstract:
In system reliability engineering, systems are made up of different components, and these systems can be complex. For various
purposes, engineers and researchers are often interested in the lifetime distribution of the system as well as the lifetime distribution
of the components which make up the system. In many cases, the lifetimes of an n-component coherent system can be observed,
but not the lifetimes of the components. In recent years, parametric and nonparametric inference for the lifetime distribution of
components based on system lifetime lifetimes has been developed. In this talk, the recent development of statistical inference of
the reliability characteristics of the components in the system based on the lifetimes of systems with the same structure will be
discussed. First, we discuss the problem of testing the homogeneity of component lifetime distributions based on system lifetime
data with known system signatures. Several nonparametric testing statistics based on the empirical likelihood method are proposed
for testing the homogeneity of two or more component lifetime distributions. Both complete and Type-II censored system life-
time data will be considered. The performance of the proposed empirical likelihood ratio tests is compared with other parametric
and nonparametric tests in the literature. Then, we study the optimal design of constant-stress life-testing experiments with n-
component systems. Since experimental schemes with shorter experimental time and accurate statistical inference are desired, we
consider putting the experimental units as n-component systems and propose schemes based on those n-component systems. Dif-
ferent experimental schemes based on n-component systems are considered, and the performances of these experimental schemes
are compared via mathematical analysis and Monte Carlo simulation. The merits of the proposed experimental schemes based on
n-component systems are discussed, and future research directions are provided.

References
[1] Qu, J., Ng, H.K.T. and Moon, C. (2023), Empirical Likelihood Ratio Tests for Homogeneity of Component Lifetime

Distributions Based on System Lifetime Data submitted for publication

[2] Yu, Y. and Ng, H.K.T. (2023), Optimal Experimental Planning for Constant-Stress Accelerated Life-Testing Experiments
based on Coherent Systems, to appear in Communications in Statistics – Simulation and Computation.
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Abstract:
The main purpose of thistalk is to discuss some characteristics of static perfect fluid space-time on paracontact metric manifolds.
Here, we revealv the following:

• If a K-paracontact manifold M2n+1 is the spatial factor of a static perfect fluid space-time, then M2n+1 is of constant
scalar curvature −2n(2n+ 1) and squared norm of the Ricci operator is given by 4n2(2n+ 1).

• if a (k, µ)-paracontact metric manifold M2n+1 with k > −1 is a spatial factor of static perfect space-time, then for
n = 1,M2n+1 is flat, and for n>1, M2n+1 is locally isometric to the product of a flat (n + 1) -dimensional manifold
and an n -dimensional manifold of constant negative curvature −4.

• if a paracontact metric 3-manifold M3 with Qϕ = ϕQ is a spatial factor of static perfect space time, then M3 is an
Einstein manifold.

• Suitable example
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Abstract:
As precisely one century has transpired since the proof of the Brouwer fixed point theorem, which can be regarded as the precursor
to other results, it is pertinent to reevaluate fixed point theorems in a broader context. It becomes evident that these theorems exhibit
considerable diversity and pervasiveness throughout mathematics, encompassing algebra, analysis, geometry, topology, dynamics,
number theory, group theory, and even set theory. Over time, numerous researchers in fixed point theory have endeavored to address
fixed point problems by formulating various theorems tailored to specific scenarios. The fixed point theory is commonly categorized
into three main domains: Topological fixed point theory, Metrical fixed point theory, and Discrete fixed point theory. Historically,
the demarcation lines between these areas were established by discovering three significant theorems:

• The Brouwer fixed point theorem (see in [1]);

• The Banach fixed point theorem (see in [2]);

• The Tarski fixed point theorem (see in [3]).

This presentation give several techniques for solving linear and nonlinear problems, employing classical fixed point results and a
range of other theorems.

References
[1] Brouwer, L.E., (1911), Beweis der invarianz der dimensionenzahl, Mathematische Annalen, vol.70, pp. 161-165.

[2] Banach, S., (1922), Sur les opérations dans les ensembles abstraits et leur application aux équations intégrales, Fundamenta
Mathematicae, vol.3, pp. 133-181.

[3] Tarski, A., (1955), A lattice-theoretical fixpoint theorem and its applications, Pacific journal of Mathematics, vol.5, pp.285-
309.
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Abstract:
Let S be the sphere of unit radius in Rn, n ≥ 2. The projection of an arbitrary point x in Rn, x ̸= 0, to S will be denoted by θ; i.e., we assume that θ = x/ρ, where
ρ = |x|. So θ is a point in S. In what follows, the integrals over θ are surface integrals over dS. Let us consider the differential equation of the form

(−D)mu(θ) = p(θ), (1)

where D is the Laplace—Beltrami operator with respect to dθ [1], m is a positive integer, and p(θ) is a continuous function on S which obey the orthogonality
condition

∫
p(θ) dθ = 0. The main results of the talk are about the solutions to (1). They are formulated in the following two theorems [2].

Theorem 1. Let m be an integer and m > (n − 1)/2. Then for every functional l(θ) in C∗(S) with (l, 1) = 0, the problem

(−D)mu(θ) = l(θ),

∫
u(θ) dθ = 0, (2)

has a unique solution u(θ) in the spherical Sobolev space Hm. For m ≥ (3n − 2)/4 the solution to (2) belongs to the space C(2m−3n/2+1)(S).

The expansion of u(θ) in the series has the form

u(θ) =

∞∑
k=1

1

km(n + k − 2)m

σ(k)∑
l=1

(l, Yk,l)Yk,l(θ).

Here the set of functions {Yk, l(θ) | l = 1, 2, . . . , σ(k)} constitute an orthonormal basis for the space of spherical harmonics of order k:∫
Yk,l(θ)Yk,p(θ) dθ = δ

p
l .

Theorem 2. Let p(θ) be a member of the spherical Sobolev space Hs for some s > (n−1)/2 and the equality
∫
p(θ) dθ = 0 holds. Then there is a unique solution

to the spherical polyharmonic equation
(−D)

m
u(θ) = p(θ)

such that it is orthogonal to the identically-one function and belongs to the space Hq for q = s + 2m. The function u(θ) can be written as follows

u(θ) =

∫
G(θ · θ′

)p(θ
′
) dθ

′
,

where the function G(θ · θ′) is the Green’s function of (−D)m.

The definition of G(θ · θ′) is as follows

G(θ · θ′) = 1

σn−1

∞∑
k=1

σ(k)

km(n+ k − 2)m
G

(n)
k (θ · θ′). (3)

Here G
(n)
k is the normalized Hegenbauer polynomial.

For s > (n − 1)/2 the series on the right-hand side of (3) converges absolutely and uniformly. For two points θ and θ(j) in S the function G(θ · θ(j)) is a solution
to the equation

(−D)
m
G(θ · θ(j)

) = δ(θ − θ
(j)

) −
1

σn−1

∫
δ(θ − θ

′
) dθ

′
.

Spherical polyharmonic equation (1) with error functionals in the right hand side is very impotent in the theory of cubature formulas [3–4].
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[2] Vaskevich V. L., (2017): Spherical polyharmonic equation, Functional Differential Equations, 24, No. 3–4, 157–166.
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Abstract:
Geometric flows have become crucial part in Riemannian geometry and general relativity. During the last few years, geometric
flows (as a class of important geometric PDEs) are enjoying rapid growth by providing new techniques of investigations in different
directions of study in differential geometry, analysis and theoretical physics. Geometry of Ricci solitons is highly pursued subject
not only because of its elegant geometry, but also because of its applications in different disciplines. The importance of Ricci
solitons [1] comes from the fact that they correspond to self-similar solutions of the Ricci flow [2] and at the same time they are
natural generalizations of Einstein metrics. The gradient ρ-Einstein solitons give rise to the self-similar solutions to a perturbed
version of the Ricci flow, the so-called Ricci-Bourguignon flows [3], which unifies several particular cases well studied in the
literature, such as gradient Ricci soliton and gradient Schouten solitons. Recently, a new research interest has appeared regarding
the so called ∗-Ricci soliton [4], which is an analogue of Ricci soliton in almost contact geometry.

The objective of present talk is to characterize almost ∗-Ricci solitons and gradient ρ-Einstein solitons on certain class of almost
Kenmotsu manifolds. First, we will recall the basic notion and some geometric properties of almost ∗-Ricci solitons, gradient
ρ-Einstein solitons and almost Kenmotsu manifolds. First, we consider Kenmotsu metric as ∗-Ricci soliton and proved that soliton
constant is zero. Also, we showed that if Kenmotsu metric is a gradient almost ∗-Ricci soliton, then either it is Einstein or the
potential vector field is collinear with the characteristic vector field. We constructed an example to show the existence of a ∗-Ricci
soliton and gradient almost ∗-Ricci soliton on Kenmostu manifolds. Next, we proved that if the metric of an almost Kenmotsu
manifold with conformal Reeb foliation admits a gradient ρ-Einstein soliton, then either it is Einstein or the potential function is
pointwise collinear with the Reeb vector field. Moreover, we proved that if the metric of a (κ, µ)′-almost Kenmotsu manifold
with admits a gradient ρ-Einstein soliton, then the manifold is locally isometric to the Riemannian product Hn+1(−4) ×Rn and
potential vector field is tangential to the Euclidean factor Rn. Finally, we provided an example of an almost Kenmotsu 3-manifold
which admits a gradient rho-Einstein soliton.

References
[1] Chow B. and Knopf D., (2004), The Ricci flow: an introduction, mathematical surveys and monographs, 110. American

Mathematical Society; 2004.

[2] Hamilton R. S., (1988), The Ricci flow on surfaces, Mathematics and general relativity (Santa Cruz,CA, 1986). Contemp.
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[3] Bourguignon J.P., (1981), Ricci curvature and Einstein metrics. In: Global differential geometry and global analysis (Berlin,
1979), Lecture Notes in Math., 838, 42–63

[4] Kaimakamis G. and Panagiotidou K., (2014), ∗-Ricci solitons of real hypersurfaces in non-flat complex space forms, Journal
of Geometry and Physics, 86, 408–413.
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Abstract:

In 1925 Artin [1] defined braid groups Bn on n strands, n ≥ 2, and found a representation of Bn by automorphisms of the free
group Fn of rank n. Braid groups are the very useful tool to study knots and links in the 3-sphere, since any knot or link can be
defined as a closure of some geometric braid. In 1999 Kaufman [2] introduced the concepts of virtual knots and links, virtual braids,
and virtual braid groups V Bn on n strands. Further generalizations of braid groups and their presentations by automorphisms of
the free groups are presented and discussed in [3]. Two families of polynomial invariants for virtual knots, which arise from flat
virtual knot invariants, were constructed in [5].

We will discuss flat virtual braid groups FV Bn, n ≥ 2, with generators σ1, . . . , σn−1, ρ1, . . . , ρn−1 and the following defining
relations:

σ2
i = 1, ρ2i = 1, 1 ≤ i ≤ n− 1,

σiσi+1σi = σi+1σiσi+1, ρiρi+1ρi = ρi+1ρiρi+1, ρiρi+1σi = σi+1ρiρi+1, 1 ≤ i ≤ n− 2,
σiσj = σjσi, ρiρj = ρjρi, ρiσj = σjρi, |i− j| ≥ 2.

Let F2n be the free group with free generators x1, . . . , xn, y1, . . . , yn.

We construct infinite families of homomorphisms Θn : FV Bn → Aut(F2n) which are local in the sense that Θn(σi) acts
nontrivially only on xi and xi+1, while Θn(ρi) acts nontrivially only on xi, xi+1, yi, yi+1, where i = 1, . . . , n − 1. We give a
condition when presentations Θ2 are faithful and study Ker(Θn) for n ≥ 3.

A.V.’s work was carried out in the framework of the Sobolev Institute of Mathematics project FWNF-2022-0004.
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Abstract:
In many real-world scenarios, researchers encounter count data that exhibit an unusually high number of some observations along
with overdispersion. To effectively analyze such data, the zero-inflated regression model has emerged as a powerful statistical
tool when we have overdispersed count data with excess zeros. Akdoğan et al. [1] proposed a new discrete distribution called the
Uniform-Geometric distribution (UG). In this study, we introduce a new count regression model based on UG distribution, called
the Multiple Arbitrarily Inflated Uniform-Geometric regression model (MAIUG). Some distributional properties are discussed for
the proposed distribution. The maximum likelihood algorithm is derived to obtain the estimates of the unknown parameters. A
Monte Carlo simulation study is carried out in order to evaluate the performance of the maximum likelihood estimators. Finally, a
real data set is analyzed in order to determine the superiority of the proposed model among others.
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Abstract:
The concept of lacunary statistical convergence of triple sequences with respect to progressive 2-normed linear spaces is introduced
in this research. We learn about its link to some inclusion and fundamental qualities. The notion of lacunary statistical Cauchy
triple sequences is introduced in the conclusion, and it is demonstrated that it is equivalent to the idea of lacunary statistical
convergence.
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Abstract:
Almost bronze structures are new structures defined on differentiable manifolds. The new almost bronze structures are polynomial
structures with a structure polynomial of Q(φ) = φ2 −mφ + Id for m ∈ R \ [−2, 2]. The metallic structures family does not
include this newly described structure. In this study, we investigate the relationship between the almost bronze and almost product
structures. We study adapted connections to almost bronze structures and almost bronze Riemannian structures.
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Abstract:
Hyperthyroidism and hypothyroidism are health conditions characterized by an overactive or underactive thyroid gland, respec-
tively. While individuals with normal hormone levels may not typically fall into these categories in their daily lives, they can
still suffer from thyroid disease. In this study, we utilized an electronic health records dataset of thyroid patients, which included
labeled data for hypothyroid and hyperthyroid individuals, as well as normal patients. To conduct our analysis, we created labeled
(hyperthyroidism/ hypothyroidism) and unlabeled datasets by removing the labels of normal patients. As thyroid disorders can
manifest even in individuals with normal results from diagnostic tests, it is important to consider additional factors. Subsequently,
we used semi-supervised machine learning methods, such as FixMatch, and self-training methods to predict hypothyroidism and
hyperthyroidism using both the labeled and unlabeled data. To assess the effectiveness of these approaches, we compared the
results obtained from the semi-supervised learning models with those derived from supervised learning models, including Naive
Bayes and Logistic Regression. The FixMatch algorithm demonstrated promising results, achieving high accuracy, F1-measure,
and sensitivity in detecting thyroid disease. Our findings revealed a significant improvement in model performance when utilizing
semi-supervised machine learning techniques, especially the FixMatch algorithm, compared to the supervised learning models.
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Abstract:
In this study, we introduced a generalization of positive linear operators involving the generating function of Fubini type
polynomials. In addition, we explore some approximation properties of these operators. Finally, we produce some examples about
the rate of convergence of these operators to certain functions by using Maple2023.
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Abstract:
A simplicial (commutative) algebra X is a collection of commutative k-algebras {Xn} together with the k-algebra homomorphisms
dni : Xn → Xn−1, 0 ≤ i ≤ n , (n ̸= 0) and sni : Xn → Xn+1, 0 ≤ i ≤ n which are called face and degeneracy maps such
that satisfying the usual simplicial identities given in [1]. A morphism of simplicial algebras f : X → Y is a simlicial map such
that fn : Xn → Yn is a morphism of algebras, for each n. Thus we get the category of simplicial algebras denoted by SimpAlg.
In a simcplicial algebra, if we forget the dimensions higher than k, we obtain a k-truncated simplicial algebra, which is denotes by
TrkSimpAlg.

A simplicial algebra X will be called free [2], if;

i) Xn is a free algebra with a given bases Bn for every integer n ≥ 0,

ii) The bases are stable under all degeneracy operators, i.e. for every pair of integers (i, n) with 0 ≤ i ≤ n and every generator
x ∈ Xn, the element si(x) is a generator of Xn+1.

In this work, we prove that the homotopy relation for free simplicial algebras maps X → X′ is an equivalence relation. Based
on this, we construct a groupoid structure whose objects are the simplicial algebra maps between two fixed 1-truncated simplicial
algebras (with free domain), and the morphisms are the homotopies between 1-truncated simplicial algebra maps.

References
[1] Andrè, M., (1970): Homologie des Algebrès Commutatives, Springer-Verlag, 206

[2] Mutlu A., Mutlu B. and Uslu E., (2009), To Construction of Free Simplicial Algebras with given CW-basis, International
Mathematical Forum, 4 (30), 1489-1495

21



2nd International E-Conference on Mathematical and Statistical
Science: A Selcuk Meeting

On a Modular Time Stepping Scheme of Velocity-Vorticity Method via Grad-Div
Stabilization for the Navier-Stokes Equations

Mine Akbaş
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Abstract:
This manuscript introduces a modular time filter scheme of velocity−vorticity (VV) method via grad-div stabilization for the
incompressible Navier−Stokes equations (NSE). Velocity-vorticity method for NSE couples the rotation form of the momentum
equation with the vorticity equation. The proposed numerical scheme adds two modular time filter steps for fluid variables, one
is for the velocity and the other for the vorticity, into an existing backward-Euler finite element code for the VV-with grad-div
stabilization. Time discretization is done in a way that it decouples velocity−pressure system with the vorticty equation at each
time step and allows for simultaneous solving of the vorticity equation, velocity−pressure system and modular time steps. In the
paper, it is shown that the proposed numerical scheme is well-posed and improves the accuracy in time from the first order to
second order. In addition, the manuscript provides two numerical experiments. The first numerical experiment verifies theoretical
convergence rates obtained from mathematical analysis. The second tests the algorithm on Gresho benchmark problem. In this
experiment, the algorithm’s solutions are compared with two steps backward difference method (BDF2) and modular time stepping
scheme without grad-div stabilization. The results conclude that the solutions of the proposed algorithm yield much more accurate
solutions.
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Abstract:

Consider the following discontinuous Sturm-Liouville boundary value problem

−y′′ + q(x)y = λ2µ(x)y, 0 < x < π,

y(a+ 0) = βy(a− 0), y′(a+ 0) = β−1y′(a− 0),

y′(0) = y′(π) + hy(π) = 0,

where q(x) ∈ L2(0, π) is real valued function, β > 0 and h are real constants, λ is a spectral parameter, µ(x) is discontinuous
coefficient:

µ(x) =

{
1, 0 < x < a,
α2, a < x < π,

with 0 < α ̸= 1, a ∈ (0, π), a > απ
α+1

. We study the inverse spectral problem of this problem that is indicated in the way: to
determine the potential q(x) and the boundary constant h according to spectral data.

References
[1] Akcay O., (2019): On the boundary value problem for discontinuous Sturm-Liouville, Mediterr. J. Math., 16(7), pp. 1-17

[2] Akcay O., (2021): Uniqueness theorems for inverse problems of discontinuous Sturm-Liouville operator, Bull. Malays. Math.
Sci. Soc., 44, pp. 1927-1940

[3] Marchenko,V.A., (2011): Sturm-Liouville Operators and Applications, AMS Chelsea Publishing, Providence.

23



2nd International E-Conference on Mathematical and Statistical
Science: A Selcuk Meeting

Investigation of the Effects of Gender, Hypertension and Coronary Artery Disease (CAD) in
Patients Diagnosed with COVID-19 by Categorical Data Analysis Approach
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Abstract:
Log-linear analysis is commonly used to investigate relationships between more than two categorical variables when all relevant
variables in the model are categorical. In the Log-linear model, relationships between the categorical variables can be determined
by chi-square analysis based on observed frequencies and expected frequencies especially in three-way contingency tables. In this
study, statistical significances of the main effects and possible interaction effects of the categorical variables of gender, hyperten-
sion (HT) and coronary artery disease (CAD) in patients diagnosed with the COVID-19 Pandemic have been evaluated by using the
log-linear model approach. The main effects of gender, HT and CAD, and also gender*HT, gender*CAD, and CAD*HT interaction
effects have found to be statistically significant (p < 0, 05). So the importance of the gender, CAD and HT categorical variables on
the COVID-19-diagnosed patients is emphasized.
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Abstract:
In this study, the ROC curve analysis is considered for the Power-Lindley distribution. The maximum likelihood estimates for the
area under the curve and some cut-off points. Interval estimation is also discussed by using maximum likelihood and bootstrap
methodologies. A Monte Carlo simulation is performed to observe the performance of the proposed methods. An illustrative
example is provided.
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Abstract:
The main identities on radical invariant lightlike hypersurfaces of almost product-like Lorentzian manifolds are presented. With the
help of statistical connections and Riemannian curvature tensors, some characterizations on radical invariant lightlike hypersurfaces
of almost product-like statistical manifolds are obtained.
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Abstract:
This article is about Toeplitz matrices with Oresme numbers components. First, the Toeplitz matrices whose elements are the
Oresme numbers are defined and then the Frobenius (Euclidian), row and column norms of these matrices are found. Furthermore
lower and upper bounds are obtained for the spectral norms of these matrices. In addition, the upper bounds for the Frobenius and
spectral norms of the Kronecker and Hadamard product matrices of the Toeplitz matrices with the Oresme numbers are calculated.
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Abstract:
In this study, we have investigated the m-th order Kanatorovich type sampling series, alternatively referred to as the generalized
sampling series. Our research focuses on establishing a set of theorems that demonstrate simultaneous convergence properties
within weighted spaces of functions. Specifically, we have examined pointwise and uniform convergence, as well as the rate of
convergence. Additionally, we have derived a Voronovskaja-type theorem to further contribute to the understanding of this topic.
In the last part, we present some applications on image processing using the digital topology methods.
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Abstract:
Two new types of metric spaces namely C∗−algebra valued Branciari Sb−metric space and C∗−algebra valued extended Bran-
ciari Sb−metric space are introduced in this work, which are a generalization of all known related metric spaces. We explained
the generalizations with two examples respectively. There are examples of self-mappings having a unique fixed point, which are
concluded using our main theorems. As an application, we used one of our main results to show the existence of a unique solution
of an algebraic system of linear equations with a numerical example.
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1 Department of Statistics, Selcuk University, Konya, Turkey.

ola.khuffash@yahoo.com, coskunkus@gmail.com

key-words: Lifetime performance index, Monte Carlo simulation, Power Lindley distribution, point estimation, progressively first-
failure censoring.

Abstract:
The performance of lifetime is an important topic in the manufacturing industries, especially the employment of the lifetime
performance index CL that measures process capability and performance. In this paper, we study the inference on CL index for
power-Lindley distribution based on the progressive first-failure censored data which was introduced by Wu and Kuş (2009). We
provide four different estimators of CL namely, the maximum likelihood, Kolmogorov-Smirnov, Anderson-Darling and Cramér-
von Mises types. A Monte Carlo simulation is conducted under different scenarios and we compare the estimators in terms of
values of the mean squared error and bias. An illustrative example is provided with real data to compute the proposed estimates.
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Abstract:
A (descriptive) proximity space is a non-empty set X together with a relation (δΦ) δ, called a (descriptive) proximity relation, that
satisfies some certain properties known as the (descriptive) proximal Čech axioms [2, 1]. Given a (descriptive) proximity space,
((X, δΦ)) (X, δ), Peters and Vergili introduced proximal homotopy between (descriptive) proximally continuous maps [3]. So,
two (descriptive) proximally continuous maps are said to be (descriptive) proximal homotopic, provided there is a (descriptive)
proximally continuous map that makes one map transform continuously during specific time into another map. The main goal of
this study is to introduce some of the properties provided by this homotopy relation, and obtain some results that we think are useful
for (descriptive) proximity spaces. In addition, we will introduce (descriptive) proximal path homotopy and (descriptive) proximal
deformation. This study may lead to an important group structure for (descriptive) proximity spaces, which may come to be known
as (descriptive) proximal fundamental group.

References
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Abstract:
In the theory of curves in Euclidean 3-space, it is well known that a curve φ with non-zero curvatures is said to be a Bertrand curve
if for another curve φ∗, there exists a one-to-one correspondence between φ and φ∗ such that both curves have common principle
normal line. These curve have been studied in different space over a long period of time and found wide application in different
areas. Therefore, we have a great knowledge of the geometric properties of these curves. In [2], the authours gave a new perspective
to Bertrand curves. This point of view was also carried to curves in Minkowski 3-space [1, 3]. In [5] , new results for spacelike
Bertrand curves was obtained in the light of recent studies on Bertrand curves. In this talk, we give some results for Cartan null and
pseudo null Bertrand curves in Minkowski 3-space by using this new perspective which generalize the notion of Bertrand curves
in Euclidean 3-space. According to the this perspective, the necessary and sufficient conditions have been obtained for Cartan null
and pseudo null curves to be Bertrand curves in Minkowski 3-space. In addition, some examples are given.
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Abstract:
The basis of the theory of approximation of functions of a real variable is due to Weierstrass, it states that every continuous real-
valued function f defined on [a, b] is approximatable by algebraic polynomials. Since the proof of this theorem was long and
complicate, the proof of Weierstrass provoked many famous mathematicians to find simpler and more constructive proofs. In
1912, S.N. Bernstein [1] introduced the Bernstein polynomials to give the first constructive proof of the Weierstrass approximation
theorem. And the basis of these polynomials is related with the Binomial distribution. Even if these operators are, very probably,
the most studied linear positive operators and due to importance of the Bernstein polynomials, a variety of their generalizations and
related problems have been studied. In 1960, Meyer-König and Zeller [2] gave some convergence results by the operatorsMn(f, x)
are defined as

(Mnf) (x) =

∞∑
k=0

mn,k (x) f

(
k

n+ k

)
(1)

(Mnf)(1) = f(1),

where mn,k (x) =

(
n+ k − 1

k

)
xk(1− x)n, x ∈ [0, 1) is the well-known Meyer-Konig and Zeller basis which is related with

the geometric distribution. Clearly, integral equations have been of considerable significance in various fields of applied science and
engineering. The most important and frequently investigated integral equation in nonlinear functional analysis are the Hammerstein
and the Urysohn equations. The present study concerns the following Urysohn equation and the related Urysohn operator

Ux(t) =

b∫
a

k(t, s, x(s))ds, t ∈ [a, b]

where k is known and x is the unknown function to be determined. The goal of this study is generalization and extension of the
theory of interpolation of functions to functionals and operators by a multidimensional Urysohn type Meyer-König and Zeller
operators.
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Abstract:
Biochemical reaction networks (BRNs) are a set of species that interacts with each other via different reaction channels. The
deterministic and stochastic approaches are two fundamental approaches to modeling these systems. The deterministic approach
considers the time evolution of BRNs as continuous, deterministic and uses Reaction Rate Equations (RREs) to model these pro-
cesses. By contrast, the stochastic approach models these systems using discrete, integer-valued Markov processes and utilizes the
Random Time Change Model (RTCM) to explain their dynamics. In the stochastic approach, the system’s probability density func-
tion satisfies the Chemical Master Equation (CME). Although these approaches seem very different, the diffusion approximation
representing the state of the BRNs using the Chemical Langevin Equation (CLE) constructs a bridge between the CME and the
RRE. In diffusion approximation, the probability density function of BRNs satisfies the Fokker-Planck equation (FPE) [3].

In general, BRNs have a multi-scale nature in terms of reaction rates and abundance of species. Therefore, pure traditional ap-
proaches such as deterministic and stochastic approaches fail to explain the dynamics of these multi-scale BRNs. This fact leads
to hybrid models that combine different modeling approaches to explain the dynamics of these type of BRNs. In [2], we proposed
jump-diffusion approximation to model the dynamics of BRNs with multi-scale nature. The first step of the method is to partition
the reactions into fast and slow subgroups. In the second step of the method, the fast reactions are modeled using diffusion approx-
imation, while the Markov chain representation is kept for slow reactions. As a result, the system’s state vector is represented as a
combination of the RRE and the CLE. In [1], we proved that the joint probability density function of the jump-diffusion approxi-
mation satisfies the hybrid master equation (HME), which involves terms from the CME and the FPE, and presented an algorithm
to approximate its solution. In this talk, based on the studies [2] and [1], we give an overview of the hybrid modeling approaches
for the BRNs. Furthermore, we assess the validity of the proposed methods using BRNs of different sizes.
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Abstract:
Let denote ST S(t, β, γ) the class of starlike functions with respect to
t-symmetric points of complex order which are analytic in the open unit disk U = {z ∈ C : |z| < 1} and satisfy the following
condition ∣∣∣∣∣ 1γ

(
2zf

′
(z)

f (z)− tf (−z) − 1

)∣∣∣∣∣ < β

where z ∈ U ,−1 < t ≤ 1 , 0 < β ≤ 1 and γ ∈ C, γ ̸= 0.

If f (z) is majorized by g (z) ∈ ST S(t, β, γ), then we obtain the radius for
∣∣∣f ′

(z)
∣∣∣ ≤ ∣∣∣g′

(z)
∣∣∣ in Theorem and corollaries of this

theorem.
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Abstract:
Lefschetz fibrations have one to one correspondence with the relations in mapping class groups and they are very useful tool to
construct exotic (homeomorphic but not diffeomorphic) 4-manifolds. In this talk, I will discuss a few results about Lefschetz
fibrations which are used to construct some exotic 4-manifolds.
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Abstract:
In this paper, we use a novel approach to study the existence, uniqueness, and stability of solutions to a Cauchy-type problem
with fractional variable order. Contrary to the techniques taken in the literature, which were centered on the usage of the con-
cept of generalized intervals and the idea of piecewise constant functions, our approach is straightforward and based on a novel
fractional operator that is more appropriate and demonstrate the solvability and stability of the main problem under less restrictive
presumptions. The application, which includes an example and supporting images, concludes the paper.
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Abstract:
In this paper, we introduce Bell difference sequence spaces of fractional order α, ℓp(B(α)) defined by the composition of the frac-
tional order difference operator ∆(α) and the Bell matrix B̃ = (b̃ij). We give some topological properties, Schauder basis and α−,
β−, γ−duals of the newly defined spaces. Finally, we examine certain classes of compact operators on ℓp(B(α)) using Hausdorff
measure of non-compactness.
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Abstract:
In this work, we consider a nonlinear fractional diffusion equation with initial and boundary conditions on a bounded domain.
Using the theory given in [1], inverse problems for linear fractional diffusion equations were studied by [4]. The solution of a direct
problem for nonlinear fractional diffusion equation was obtained by [3] and [2] for Neumann and Dirichlet boundary conditions,
respectively. In light of these works, we aim to investigate the conditional stability in an inverse source problem of determining
t-dependent factor in the source term by observation at one point over (0,T) for T>0. In order to prove our main result, we estimate
the formal solution which is obtained by the spectral theory and Laplace transform.
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Abstract:
It is well known that a curve β : IßE3 with non-zero curvatures is said to be a Mannheim curve if there is a curve β⋆ : I⋆ßE3 such
that the principal normal vectors of β(s) coincide with the binormal vectors of β⋆(s⋆) at s ∈ I , s∗ ∈ I∗, in the theory of curves in
Euclidean 3-space. These curve have been studied in dis space over a long period of time and found wide application in unlike areas.
Therefore, we have a great knowledge of the geometric properties of these curves. In [1], Mannheim partner curves were studied
3-dimensional space. This point of view was also carried to curves in Minkowski 3-space [2, 3]. In [5] ,the authours dedicated a
new approach to Mannheim curves. In [5], the authours gave a new approach to Mannheim curves in Minkowski 3-space. Thanks
to this new approach, new Mannheim curve examples, which are not known in the literature, are obtained and new results are given.
In this talk, timelike Mannheim curves are reconsidered from the perspective of this new approach. The new results obtained were
supported with examples.
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Abstract:
Polynomial regression is one of the most used methods to model relationships between data in software algorithms. In many cases,
linear regression using a single input variable may not provide sufficient predictive power in models related to daily life events. This
situation has led researchers to the multiple nonlinear regression technique, in which two or more variables are used simultaneously
as inputs for the regression model. The use of this mathematical model alone or without optimization in software algorithms causes
the desired success in regression applications to not be achieved. For some datasets, it may be necessary to increase the degree of
polynomial in regression applications. However, as the degree of polynomial increases, the model becomes more complex and there
is a risk of overfitting. This situation reduces the usability in software algorithms and prolongs the processing time. With the fuzzy
logic-based optimization algorithm we developed for this process, the optimum polynomial degree and terms for the polynomial
function are available. In this way, software using these mathematical models has been provided to be more successful and faster.
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Abstract:
Let Sn be a symmetric group. In [1], MacMahon proved that inversion number and major index are equi-distributed over the group
Sn. That is, a well-known classical result due to MacMahon asserts that∑

σ∈Sn

qinv(σ) =
∑
σ∈Sn

qmaj(σ) =

n∏
i=1

[i]q (2)

where q is indeterminate and [i]q := 1−qi

1−q
for each i, i = 1, · · · , n. The first bijective proof of this equi-distribution in the equation

7 was given by Foata in [2]. Second bijective proof, essentially due to Carlitz in [3], is sometimes known as insertion method. We
will provide a new bijective approach to the equi-distribution in the equation 7 by using the inversion table concept and a different
set of generators for Sn together.
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Abstract:
In this paper, we introduce a new generalized Fourier transform with an h-exponential function at its kernel. Then we give some
properties of this new generalized Fourier transform. Furthermore, we compute the new generalized Fourier transforms of some
generalized gamma and beta functions and fractional operators with special choices of the h-exponential function. Finally, with the
help of this new generalized Fourier transform, we obtain the solutions of the differential equations of ordinary electric current and
fractional motion.
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Abstract:
In this paper, we introduce a new generalized Laplace transform with an h-exponential function at its kernel. Then we give some
properties of this new generalized Laplace transform. Furthermore, we compute the new generalized Laplace transforms of some
generalized gamma and beta functions and fractional operators with special choices of the h-exponential function. Finally, with the
help of this new generalized Fourier transform, we obtain the solutions of the differential equations of fractional Bagley-Torvik and
fractional harmonic vibration.
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Abstract:
In the present work, scattering of electromagnetic plane waves from perfect electric conducting triaxial ellipsoids are considered by
treating them as a perturbed sphere and utilizing the results of [1] where electromagnetic scattering problems for arbitrarily shaped
obstacles are formulated analytically. The aim of the present work is to detail the results of [1] for different size and orientations
of ellipsoids and discuss the effects of these changes on both backward and forward radar cross sections. The obtained results are
compared with a full wave solver to discuss limitations and validity of the results.
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Abstract:
In this study, we firstly define a D-direction and a c-direction curve of a non-null curve via the alternative frame {n, c, w} in
Minkowski 3-space. Then we present some relationships by using some non-null helical curves. Furthermore, we introduce an
alternative frame along a null curve which has no null vector. By using this alternative frame, we study direction curves of a null
curve and characterize them. Also, we support the theory with illustrated examples.
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Abstract:
Zagreb index, one of the most important topological index, was first considered in 1970s. In this paper, a new graph invariant,
named maximal Zagreb index, is introduced. Also lists on equality results over special graphs with respect to maximal Zagreb
index are given as well as new bounds on general graphs. Moreover, the extremal maximal Zagreb indices among unicyclic,
bicyclic and acyclic graphs have been found by using some graph transformations.
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Abstract:
In this paper, we completely solve the Diophantine equation x2 + 3a.11b.17c = 2r.yn in nonnegative integers x, y ≥ 1 ,
a, b, c, r ≥ 0 and n ≥ 3 with gcd(x, y) = 1. The proof depends on the deep result of Bilu, Hanrot and Voutier on the existence of
primitive divisors in Lehmer sequences together with some basic properties of rings of algebraic integers.
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Abstract:
In this talk, firstly we will start with some preliminary notes about vector lattices. Then we will introduce unbounded order
convergence properties on a completely regular Hausdorff space. Lastly, the characterization of uo-convergence on a Tychonoff
space will be given by the means of operator nets.
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Abstract: In this talk, we will discuss about finding the shape of the curve down which a bead sliding from rest and accelerated
by gravity assuming that there is no friction will slip from one point to another in the least time. The answer to this question is the
Brachistocrone curve. The term derives from the Greek "brachistos" the shortest and "chronos" time. The Brachistocrone problem
was one of the earliest problems posed in calculus of variations. It is said that Galileo (1564-1642) first presented this problem. It
is also known that the cycloid is the curve which yields the quickest descent which may be handled under the field known as the
calculus of variations, or variational calculus in physics, [1]. There are several solutions to this problem, one of which is a direct
application of the Euler-Lagrange differential equation. All solutions are variational in nature and have one or another connection
to the calculus of variations, [2].

References
[1] Nishiyama Y., (2011), The Brachistochrone Curve: The Problem of Quickest Descent, Osaka Keidai Ronshu, 61(6), 309-316

[2] Grebnev H.R, (2018): The Calculus of Variations and the Variational Differential Geometry,
https://sites.math.washington.edu/ hgrebnev/.

50



2nd International E-Conference on Mathematical and Statistical
Science: A Selcuk Meeting

Some New Properties of Line Graphs and Their Omega Invariants

Yasin Balseven1, Duygu Kose1, Berke Ozmen1, Aysun Yurttas Gunes1, Hacer Ozden Ayna1 and Ismail Naci Cangul1

1 Department of Mathematics, Bursa Uludag University, Bursa 16059, Turkey

yasinbalseven@hotmail.com, duyguyargi@hotmail.com, berkeozmen1864@gmail.com,
ayurttas@uludag.edu.tr, hozden@uludag.edu.tr, cangul@uludag.edu.tr

key-words: Omega invariant, line graph, number of regions, triangular number.

Abstract:
For simple connected graphs having a fixed number of vertices, we have lower and upper bounds for the number of edges and also
for some other graph parameters. The line graph of a graph is obtained from the graph by adding a new vertex onto each edge of
the given graph and then joining them if the corresponding edges are adjacent to each other. Line graph is a derived graph and has
many important applications in Chemistry. Omega invariant is a recently defined topological and combinatorial graph invariant. In
this study, we deal with the line graphs of graphs and obtain several general properties of them. Especially, the omega invariant and
the number of edges of the line graphs are obtained. Several relations between some graph parameters of a graph and its line graph
are obtained. The results given here have many combinatorial properties and applications.
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Abstract:
In this study, we deal with Kantorovich type generalization of the Brass-Stancu operators. For the sequence of these operators, we
study Lp-convergence, and give some upper estimates for the Lp-norm of the approximation error via first-order averaged modulus
of smoothness and the first-order K-functional. Moreover, we show that the Kantorovich generalization of each Brass-Stancu
operator satisfies variation detracting property and is bounded with respect to the norm of the space of functions of bounded
variation on [0, 1].
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Abstract:
Southeastern Turkey perished by the Mw 7.8, Kahramanmaraş earthquake on February 6, 2023, at 01:17 UT (04:17 LT). The
Kahramanmaraş-centered earthquake, hit by the break of the East Anatolian Fault Line, is felt in Syria, Egypt, Lebanon, Iraq, and
Cyprus on the border of Turkey. Together with Syria, it causes loss of lives and severe damage in 10 cities. This work is dedicated
to the people of the region. It discusses the causality of anomalies by conducting ionospheric anomaly research over the TEC
values obtained from the CODE data center, which produces a global TEC map from GNSS data according to the epicenter
coordinates (latitude and longitude) determined by the National seismology center Boğaziçi University Kandilli Observatory and
Earthquake Research Institute. The TEC amplitudes are observed by evolving the time-domain TEC map into the
frequency-domain with the Fourier transform. The peaks of the amplitudes allow preliminary information for the anomaly days.
For the anomaly, the TEC (TECU) boundaries are drawn by the statistical specification. The TEC map outside these boundaries is
marked as an anomaly. The causality of abnormalities is tried to be read through the triad of geomagnetic storm(s), solar activity,
and the earthquake effect. One can find seven anomaly days in the paper. January 30, February 2, 3, 11, 15, 16, and 21 are the
anomaly days. The essay probably detects the anomaly before 3 days related to the Southeastern earthquake.
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Abstract:
In this study, a deterministic compartmental model of COVID-19 transmission is used to investigate the dynamics of the disease in
Turkey. The parameters related to the spread of the virus are defined as sinusoidal functions with specific amplitudes and
frequencies to model the several waves of COVID-19 disease experienced around the world. Stochastic noise is added to each
equation of the system to obtain a stochastic differential equation system for modelling the volatility in the spread of the disease.
Turkish demographic data and statistics released by Turkish Ministry of Health will be used to define certain components of the
system to estimate possible scenarios for Turkey from the results of the simulations.
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Abstract:
In this paper, we inspire by some generalizations applied to classical Bernoulli, Euler, and Genocchi polynomials. We apply some
generalizations to type 2 Bernoulli, Euler, and Genocchi polynomials. Then we define these generalizations with a single
polynomial expression. Finally, we give some theorems and relations that these polynomials provide.
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Abstract:
In this study, Exponential Smoothing and Auto Regressive Integrated Moving Average (ARIMA) mathematical modelling
methods were applied on Radon (Rn) gas time series analysis and statistically significant predictions were obtained on earthquake
predictions. In the research, 1250 Rn data belonging to the years 2007-2010 on the North East Anatolian Fault Zone (NEAFZ)
were used and 1000 of these data were used for the establishment of the modelling and 250 for the testing of the modelling.
Winter Additive Method was used during the test procedures. It was concluded that new models, time series and algorithms can be
obtained by obtaining Rn data for unknown (Rn data not available) time periods in prediction studies.
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Abstract:
A class of operators introduced by G. C. Jain in the 1970s is of great importance without a doubt. This talk aims to collect some
published results on Jain and Jain-type operators and make a quick overview without an exhaustive treatment.
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Abstract:
In the present paper, we define Kantorovich variant of generalized Stancu operators depending on a non-negative integer
parameter. We obtain approximation theorems in the space of continuous functions and Lp-space. Also we establish some
estimates for the rate of convergence by using modulus of continuity and integral modulus of continuity.
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Abstract:
In this paper, we introduce lightlike hypersurfaces of a new developed manifold called meta-metallic semi-Riemannian manifold
by using meta-metallic-Chi ratio. We obtain properties of induced structures on a lightlike hypersurface by terms of the
meta-metallic semi-Riemannian structure. Especially, we define some subclasses of lightlike hypersurfaces namely invariant,
anti-invariant and screen semi-invariant lightlike hypersurfaces of meta-metallic semi-Riemannian manifolds.

References

[1] Barlett C., (2019), Nautilus spirals and the Meta-Golden ratio Chi, exus Netw J., 21, 641-656
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Abstract:
In the present paper, we initiate the study of submanifolds in meta-metallic Riemannian manifolds by examining hypersurfaces.
We present fundamental properties of induced structures on hypersurfaces provided by the meta-metallic Riemannian structure on
the ambient manifold. We also obtain some characterizations for invariant and non-invariant hypersurfaces in such type of
manifolds.
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Abstract:
This paper is mainly focused on Bernstein-Schurer type operators which preserve exponential function. The structure of the
operator that preserves the Korovkin-type test functions will be examined. The behavior of our operators will be analyzed by
examining the result of uniform convergence, as well.
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Abstract:
In this study, we proposed two two independence tests for the members of Archimedean copulas family. The proposed tests are
developed by the well-known statistics Anderson-Darling and Kolmogorov-Smirnov based on the empirical Kendall distribution
function (and the Bernstein polynomial) and the Kendall distribution function. A Monte Carlo simulation study is conducted to
establish the test critical values table and to observe the power performance of the current and proposed tests. A numerical
example is also presented.
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Abstract:
This study aims to achieve a new notation referred to as R−modular b−metric-like space which is an analysis of modular
metric-like space via the concept of b−metric. Subsequently, we prove some related fixed point theorems in the context of this
notion.
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Abstract:
Initially, an investigation is conducted on the dual trajectories traced by the Frenet vectors of a dual curve in dual space through the
dual Lorentz force. The present study identifies the dual flux ruled surfaces that correspond to the Killing vectors on the dual unit
sphere. Additionally, the study provides certain characterizations pertaining to these surfaces.
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Abstract:
Fixed point theory is of great importance in the field of mathematics because it has wide application areas such as nonlinear
equation systems, integral equations, and economic models. On the other hand, fractional differential equations have attracted the
attention of researchers because they are modelling of complex natural phenomena. Application areas such as control theory,
mathematical biology, blood flow problems, earthquake vibration movements, movements of fluids are modeled by fractional
calculus.[1, 2] Considering these, in this talk we study the existence results of positive solutions of the nonlinear
Riemann-Liouville fractional boundary value problem{

Dα
0+u(t) + p(t)f(t, u(t)) = 0, 0 < t <∞, 2 < α ≤ 3,

u(0) = u
′
(0) = 0, Dα−1u(∞) =

∑m−2
i=1

∫ ai

0
ai(t)D

βiu(t)dt+ βIqu(η),
(3)

where Dα and Dβi are Riemann-Liouville fractional derivatives, η ∈ (0,∞), 0 < βi < α− 1, β > 0, ai ∈ C([0,∞), [0,∞)),
f ∈ C([0,∞)× [0,∞), [0,∞)) and Iq is Riemann-Liouville fractional integral, p : [0,∞) → [0,∞) is not identical zero on any
closed subinterval of [0,∞) with

∫∞
0
p(s)ds <∞. Here, the Guo-Krasnoselksii fixed point theorem on cone and the Leggett

Williams fixed point theorem are used in order to obtain the existence results of positive solutions of fractional boundary value
problem (1).
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Abstract:
Umbrella matrices and their geometry have been studied in works [1, 2, 3], and the generalized form of [3] is addressed in [4]. In
this study, for the first time, we obtained Dual Umbrella matrices using the Cayley Formula for Dual antisymmetric matrices with
zero row sums. We provided the relationship between the antisymmetric matrix and the Darboux matrix of the motion. We
demonstrated that Dual Umbrella matrices represent a screw motion in 3-dimensional Euclidean space and obtained the rotation
angle and translation amount associated with this motion. Furthermore, we showed that these matrices are Circulant matrices.
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Abstract:
In this talk, we introduce a new generalization of complex Stancu operators and study some approximation properties of these
operators attached to analytic functions in an open disk centered at the origin. At first, we obtain upper quantitative estimates for
the convergence and then give lower estimates from a qualitative Voronovskaja type theorem. Finally, we establish the exact
degree of simultaneous approximation with the help of upper and lower estimates.
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Abstract:
This study deals with the inference of the overlapping measure for two bathtub-shaped lifetime distributions defined by Chen [1].
Among different overlapping coefficients, we use the most popular measure, Matusita’s measure [2], since its simple mathematical
structure and some strong properties such as consistency, unbiasedness, validity and etc. We consider the overlapping of these two
populations under upper k− record values introduced by Dziubdziela and Kopociński [3] as the generalization of classical
upper-record values. The maximum likelihood and Bayesian inference methods are used as frequentist and alternative methods,
respectively. Point estimations of overlapping coefficient and its corresponding approximate confidence intervals are obtained by
using both methods. The study ends with a numerical example to illustrate the theoretical outcomes.
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Abstract:
Quaternions were described by the Irish mathematician W.R. Hamilton in 1843. By defining a new multiplication on the set of
quaternions, Hamilton has facilitated the investigation of motions in Euclidean space. In this study, algebraic structure of elliptic
dual quaternions has been constructed and some properties of these kind of quaternions have been investigated with the help of
Hamilton matrices.
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Abstract:
In this study, we have developed the Berry phase models for the framed curve in the optical fiber. Our analysis relies on the
definition of a moving attached to a framed curve, and the polarization state defined at every point on the curve and described in
terms of the moving frame. This formulation provides a description of polarization state for curves that may have singularities.
Then, by means of the obtained Berry phase models, we generate the electromagnetic curves. Moreover, these forms of
polarization states give us the polarization vector parallel transported along the optical fiber with the Fermi Walker parallel
transportation rule. Several examples are considered to demonstrate the computational behaviour of the polarization state. The
assumption that the framed curve has singularities gives Rytov curves that have singular points. Also the curvature of the framed
curve is quite useful to analyse the framed curves and their singularities. The description we have provided here is a geometric
approach to the polarization state in the optical fiber, but from our analysis we can infer several characteristics of the underlying
physics. To elaborate, we consider the electromagnetic curves. The charged-point particle motions in the optical fiber are
generated by the Lorentz force related to the electric field and magnetic field called the electromagnetic curves. Our analysis
enables us to deduce how the behave of the charged particle motion along the framed curve that may have singular points. We
found in the third section also that the polarization state and the related electromagnetic curves when the constant angle between
the polarization vector and the moving frame related to the framed curve in the optical fiber. This gives that the polarization vector
not only rotate it also translation in the optical fiber, (see [6]). The geometrical analysis of Berry phase models in the optical fiber
construction can provide useful insight into electromagnetic theory to connect the geometric description directly to physics.
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Abstract:
In this study the fuzzy differential equation containing the dirac-delta function is considered. Based on this notion, the fuzzy
solutions are obtained for fuzzy initial value problems by means of the fuzzy laplace transform. Finally, two examples are given in
order to compare the proposed solutions.
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Abstract:
Chaotic dynamical systems are commonly used as models in a wide range of applications, cryptography [1, 5, 9, 11] image and
speech encryption and retrieval [2, 6, 8] and achievement of associative memory properties [3, 4].

Extreme sensitivity to initial conditions is an interesting property of chaotic systems. This property makes chaotic systems a
worthy choice for constructing cryptosystems or for image encryption.

Another idea is to mix two or more chaotic dynamical systems to gain more "unpredictably" in order to enhance encryption
process [6, 7].

We ask ourselves this question, whatever combining two chaotic dynamical systems permits to maintain chaotic property of the
resulting one ? In particular whatever combining two chaotic dynamical systems by fuzzy logic operators, mainly the xor operator
gives rise to a chaotic dynamical system.

In other words consider two chaotic dynamical systems (I, F ) and (I,G) is the dynamical system (I, F xor G) still chaotic ?

We studied some combination of known chaotic dynamical systems and checked whatever the combination using xor operator is
still chaotic or not. This gave us some preliminary remarks about how to combine chaotic dynamical systems in order to maintain
the chaotic properties of the resulting dynamical system.

We provide a sufficient condition to check if the combination has chances to succeed. Rather than the popular Lyapunov
exponents method used almost systematically in the applied mathematics literature we use a tool provided by ergodic theory [10].
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Abstract:
This article attempts to present two variable higher-order generalized Fubini polynomials F (r)

n,λ (x, y). The results obtained here
include various families of multilinear and multilateral generating functions, various properties, as well as some special cases
for two variable higher-order generalized Fubini polynomials F (r)

n,λ (x, y). Finally, we get several interesting results of this two
variable higher-order generalized Fubini polynomials and obtain an integral representation.
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Abstract:
In this study, we give an extension of Korovkin’s theorem for functions belonging to a special class. Basically, we will obtain
effective results by making use of the notion of statistical convergence in sense of the power series method which is widely used in
approximation theory. With given example, we offer a stronger point of view than the classical meaning and we study the the rates
of P 2

P−statistical convergence.
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Abstract:
In the present paper, we investigate the Gaussian generalized Ernst numbers and also we exhibit generating functions, Binet’s
formulas, Simson formulas for Gaussian Ernst and Gaussian Ernst-Lucas numbers. Additionally, we construct some identities and
matrices related to these sequences.The most important detail that the reader will find in this study is that the Generalized Ernst
numbers are defined for the first time in the Gaussian sense.
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Abstract:
The aim of the study is giving a generalization for split quaternions and determining non-parabolic conical rotations using the
generalized split quaternions. First we define the generalized Lorentzian scalar product whose sphere is any given hyperboloid one
or two sheets having equation

Ax2 +By2 + Cz2 + 2Dxy + 2Exz + 2Fyz = ±r2

and then determine the generalized Lorentzian vector product. Finally, we define the generalized split quaternions using these
products, and we determine the elliptic and hyperbolic rotational motions on hyperboloids using the generalized split quaternions,
providing numerical examples.
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Abstract:
Fractional differential equations (FDEs) have become a focal point in various scientific and engineering fields due to their ability
to accurately model complex phenomena [1, 2]. Solving FDEs presents challenges due to the non-local and non-linear nature of
fractional derivatives. In this study, we investigate the effectiveness of the Kashuri Fundo decomposition method [3] as a powerful
numerical technique for solving FDEs, with a specific focus on the Fornberg-Whitham equation.

By employing the Kashuri Fundo decomposition method, the Fornberg-Whitham equation is transformed into an algebraic equation
by introducing auxiliary functions. This method provides a practical and efficient approach to obtain numerical solutions for the
Fornberg-Whitham equation.

The obtained results are compared with the results obtained by other methods in the literature. The results revealed with this
method are in perfect harmony with some of the results revealed with the existing methods, while in some they are closer to the
exact solution than others.

In conclusion, this study establishes the Kashuri Fundo decomposition method as an effective numerical technique for solving
FDEs, demonstrated through its successful application to the Fornberg-Whitham equation.

Further research is encouraged to explore the method’s potential in solving other complex FDEs in diverse scientific and
engineering applications.
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Abstract:
This study introduces an innovative approach for time series forecasting, leveraging type-1 fuzzy functions and ensemble learning.
The methodology employs a matrix to capture the dynamic nature of time series data, which is then classified into clusters using
fuzzy C-means (FCM) clustering algorithm. An ensemble model uses the FCM memberships to predict future values, thus enabling
the capturing of intricate temporal dependencies and imprecise characteristics of real-world data. Initial results show that our
model demonstrates a strong potential for accurate forecasting of complex time series. By merging the interpretability of type-1
fuzzy functions with the robust predictive power of ensemble learning, this work presents a significant advancement in time series
forecasting methodologies.
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Abstract:
In the present paper we deal with the operators involving Apostol-Genocchi polynomials. We propose a generalization of the
mentioned operators and we focus on the approximation properties of the newly defined operators including, local approximation,
rate of convergence in terms of first and second modulus of continuity and Peetre’s K-functional. We also examine the convergence
of the operators in a weighted space.
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Abstract:

Let G be such a graph of order n, and λ1 ≥ λ2 ≥ ... ≥ λn be its eigenvalues, i.e., the eigenvalues of the adjacency matrix A(G)
of G. These eigenvalues form the spectrum of the graph G, which will be denoted by Sp(G); for details on spectral graph theory
see [5]. The energy of the graph G is the sum of the absolute values of the eigenvalues of A (G), denoted by E (G), is defined as
[10]

E (G) =

n∑
i=1

|λi| .

Recently, Gong et al. [8] proposed the concept of borderenergetic graphs, a graph G of order n is said to be borderenergetic if its
energy equals the energy of the complete graph Kn, i.e., if E (G) = 2(n− 1). On the other hand, graphs of order n having energy
close to 2(n − 1) is also interesting. We define a graph of order n with |E (G) − 2(n − 1)| < 1 almost borderenergetic graph.
Let G be a graph with edge set E. The line graph of G will be denoted by L(G), is the graph whose vertex set is E; two vertices
of L(G) are adjacent if and only if the corresponding edges in G are adjacent. The basic properties of line graphs are found in text
books, such as [14]. We also note that the join G = G1∇G2 of graphs G1 and G2 is defined as G = G1 ∪G2, where ∪ represents
the union operator on two graphs and G is the complement of the graph G. Similarly, the union of r-copies of G is shown as
rG = G ∪G ∪ · · · ∪G︸ ︷︷ ︸

r-copies

.

In this study, we firstly present the spectrum of graph L(rK1∇K2) and show that
{L((rK1)∇K2)|r ≥ 5} is an infinite family of connected almost borderenergetic graph. In particular, we see that energy
of L((rK1)∇K2) reaches to 4r as r increases, which defines an family of asymptotic borderenergetic graphs.
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Abstract:
An n × n matrix is called MDS (Maximum Distance Separable) matrix if and only if its submatrices are non-singular. In 2022,
Adhiguna et al proved that over a field of characteristic p > 2 there is no orthogonal circulant MDS matrix of even order m and of
order divisible by p. In this research, we observe the existence of MDS matrices over ring Fp + vFp where v2 = v. Using the fact
that for every a+ vb ∈ Fp + vFp can be written as a+ vb = v(a+ b)⊕ (1− v)a, we prove that there is no orthogonal circulant
MDS matrix of even order and of order divisible by p over Fp + vFp.
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Abstract:
Cp(X, [0, 1]) denotes the space of all continuous [0,1] valued functions on a Tychonoff Space. In this talk, I will give some
characterizations of unbounded convergent nets or sequences in space Cp(X, [0, 1]). Also, it will be shown that a sequence
unbounded order converges if it converges pointwise on a co-meagre set.
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Abstract:
Leibniz algebras are nonanticommutative generalization of Lie algebras. Classifying any kind of algebras is an interesting problem.
It is known that classification of all nilpotent Lie algebras is still unsolved and wild problem. On the other hand, classifying
nilpotent Leibniz algebras is more troublesome due to lack of anticommutative property in Leibniz algebras. The classification of
low dimensional complex nilpotent Leibniz algebras with one dimensional Lieb ideal is given. We use the canonical forms for the
congruence classes of matrices of bilinear forms given in [3] to classify these subclasses.
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Abstract:
In this presentation, we obtain approximation theorems of Korovkin type for double sequences of monotone and sublinear operators
defined on the space of Bögel continuous functions by means of statistical convergence in the sense of almost everywhere, in
measure. Also, we give examples that satisfy our theorems. Finally, we calculate the rate of convergence.
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Abstract:

Picture fuzzy soft sets were defined by Coung as a hybrid model for vagueness. In this paper we set a topology on picture
fuzzy soft sets and obtain the basic properties of this topology. We developed the AHP-TOPSIS (analytical hierarchy process and
technique fort he order preference by similarity to ideal solution) for Picture fuzzy soft sets and presented an application to help
families with their school choice problem.
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A Variational Method Based on the Discrete q-Hermite II Polynomials to Obtain Spectrum
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Abstract:
In the present work, the spectrum of a q-deformed Schrödinger equation is obtained by using the Rayleigh-Ritz variational method
in which the discrete q-Hermite II polynomials are taken as the basis. The eigenvalue problem is reduced to a matrix eigenvalue
problem for which some recursive relations have been obtained for the evaluation of matrix elements. The energy spectrum of the
q-harmonic oscillator has been investigated as the first application. After that q-versions of purely quartic and quartic oscillators
are considered. Furthermore, a specific example for q-version of asymmetric double well potential (q-ADWP) is presented. For
each potential, a few energy levels corresponding to various q-values are obtained. It is seen that, in the limiting case as q → 1−,
the eigenvalues in the discrete problem approach to those in the continuous case. Also, the behavior depending on the size of
truncation matrix is examined for different values of q.
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Abstract:
In this paper, we study the second order boundary value problem for impulsive dynamic equations of the form:

−x∆∆(t) = f(t, x(t)), t ∈ J\{t1, . . . , tm},
x(t+k ) − x(t−k ) = Ik(x(t

−
k )), k ∈ {1, . . . ,m},

x∆(t+k ) − x∆(t−k ) = Lk(x(t
−
k )), k ∈ {1, . . . ,m},

x(0) = x(1) = 0.

(4)

We give conditions under which the considered problem has at least one and at least two solutions. In our case, it is possible Ik, Lk , k ∈ {1, . . . ,m} to be unbounded
unlike most of the existing literature. Therefore the results in this paper can be considered as complementary results to previous studies.

The arguments are based upon recent fixed point index theory in cones of Banach spaces for a k-set contraction perturbed by an expansive operator. An example is given
to illustrate the obtained results.
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Abstract:
In this talk, we report on research about "the orbit structures of the outer (dual) billiard map in the hyperbolic plane”. In particular,
after giving a brief introduction to billiard type of dynamical systems and Hyperbolic geometry, we shall discuss the geometric
properties of 3-periodic orbits of the outer billiard map in the hyperbolic plane.
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Abstract:
In the present work, extended fixed point theorems in metric fixed point theory are provided through admissible mappings in
the context of quasi-partial b−metric spaces utilizing certain auxiliary functions, and the veracity of the outputs stated with the
supplied examples is supported.
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Abstract:
In this study, we introduce q−generalized harmonic numbers with two parameters α and β, Hn,l,q(α, β) for integers n, l such that
l ≥ n. With the help of these numbers, we define a new family of numbers which is called q−generalized hyperharmonic numbers
with two parameters α and β of order r, Hr

n,l,q(α, β) for integer r. Then, we consider special matrices whose entries are given by
these numbers and give some matrix multiplications. One of the applications is Mn = EnPn, where n× n matrices Mn = [mi,j ]

with mi,j = q−ijHj
i,l,q(α, β), En = [ei,j ] with ei,j = α[i−j+1]qβ[l−i+j−1]q/ [i− j + 1]q −α

[i−j]qβ[l−i+j]q/[i− j]q for i > j,
αβ[l−1]q for i = j and 0 for i < j, and q−Pascal matrix Pn = [pi,j ] with pi,j = qj(1−i)

[
i+j−1

j

]
q
. Additionally, we derive some

combinatorial identities for Hn,l,q(α, β) and Hr
n,l,q(α, β) by matrix methods.
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Abstract:
In this presentation we generalize the trigonometric fuzzy Korovkin theorem which has been stated in [2] for k-dimensional case.
In the proof of this therom, we follow an alternative way which is different from that one in [2]. In case of k=1, our theorem
coincides with Theorem 5 in [2]. Also we give an example which satisfies our theorem.
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Abstract:
Figurate numbers are sequence of natural numbers that can be represented by regular geometric forms. Polygonal numbers (i.e.
square number) and centered polygonal numbers (i.e. centered square number) are such figurate numbers.
A square number is a natural number of the form S4 (n) = n2 and centered square number is a natural number of the form
CS4 (n) = n2 − n+ 1, where n ∈ N .
Square centered square numbers are both square and centered square numbers. In this talk I will mention about which numbers are
simultaneously square and centered square numbers (i.e. square centered square numbers).
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Abstract:
The purpose of this study is to draw conclusions about system reliability when the stress X and strengthY distributions are inde-
pendent of Poisson Ailamujia. Inference R for system reliability can be used in engineering, statistics, biostatistics, etc. It is one
of the most common problems in this field. Therefore, there is a significant number of studies on this issue. Traditionally, simple
random sampling (SRS) is used to estimate system reliability. However, in recent years, Ranked Set Sampling (RSS), a cheap and
efficient alternative to SRS, has been used to estimate system reliability. In this study, we consider estimation of R when both
stress and strength are independent Poisson-Ailamujia random variables based on RSS and Median Rank Set Sampling (MRSS).
Therefore, using maximum likelihood (ML) estimates, we derive R-estimators based on SRS, RSS, and MRSS. The performances
of the proposed estimators were compared to their SRS-based counterparts using a Monte Carlo simulation. The simulation results
show that the proposed estimators are preferable to the SRS-based estimators in terms of efficiency.

References
[1] Akgul, F. G., Senoglu, B. (2017), Estimation of using modifications of ranked set sampling for Weibull distribution, Pakistan

Journal of Statistics and Operation Research, pp. 931-958

[2] Esemen, M., Gürler, S. (2018) Parameter estimation of generalized Rayleigh distribution based on ranked set sample, Journal
of Statistical Computation and Simulation, vol. 88(4), 615-628 .

93



2nd International E-Conference on Mathematical and Statistical
Science: A Selcuk Meeting

The New Perspective to Fixed Point Theory on Weak Partial Metric Space

Eşref Erdoğan1, Özlem Acar1

1 Department of Mathematics, Faculty of Science, Selçuk University, 42003, Konya, Türkiye

esreferdogan@yahoo.com, acarozlem@ymail.com

key-words: Fixed Point, partial metric space, weak partial metric.

Abstract:
In 1994, S. G. Matthews [3] introduced the concept of partial metric space. In a partial metric spaces, the distance of a point in
the self may not be zero. After the definition of partial metric space, Matthews proved a partial metric version of Banach’s fixed
point theorem. In [1, 5, 7] have been made some generalizations of the result of Matthews. Heckmann [2] introduced the concept
of weak partial metric space, which is a generalized version of Matthews’ partial metric space by omitting the small self-distance
axiom. It is clear that every partial metric space is a weak partial metric space, but the converse may not be true. Some results for
mappings in weak partial metric spaces have been obtained by [2] and [3]. In this talk, we debate and research the problem of the
existence and uniqueness of some contraction type mappings on weak partial metric space.
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Abstract:
In this study, we present a new type of inverse soft covering based rough set and its basic properties. We show that our inverse
soft covering upper approximation operator is smaller than with other types of inverse soft covering upper approximation opera-
tors. Moreover, we develop an algorithm following these concepts and apply it to a decision-making problem to demonstrate the
applicability of the proposed methods.
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Abstract:
The best linear unbiased predictor (BLUP) and any predictor are compared in this article using the mean squared error matrix
(MSEM) criterion for a unified form of all unknown parameters in a stochastically restricted linear mixed model (SRLMM). For
comparing the MSEMs of these predictors, block matrix inertias and ranks are used. For the related research in which comparable
methods were used, see also [1]-[5].
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Abstract:
The discussion models the IRI-2012 TEC map over a moderate geomagnetic storm period (5 days) in 2015 and compares the yield
of the models. Th models are constructed with the help of Bézier cubics and machine learning. In a sense, the comparison of a
classical and mechanical approach with a modern and computer-driven approach is a considerable experience for the paper. The
parametric curve approach governs models of piece-wise continuous Bézier cubics, while the models employ only the TEC map.
The design is separated into curve components at every five-hour curvature point and each component is handled independently.
Instead of the traditional least squares method for finding control points of cubic, it utilizes the mean of every five-hour of the
piece-wise curves of the TEC data. Accordingly, the prediction error can be controlled at a rate that can compete with the modern
network approach. In the network model, 120 hours of the solar wind parameters and the TEC map of the moderate storm are
processed. The reliability of the network model is evaluated by the correlation coefficient, mean square error, and mean absolute
error. In modeling the TEC map with the classical approach, the mean absolute error is 0.0901%. The correlation coefficient (R) of
the network model is 99.6%, the mean square error is 0.71958 (at epoch 47), and the mean absolute error is 0.9062%. The results
agree with the literature.
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Abstract:
In this study, the concepts of ∆m-statistical convergence and ∆m-lacunary statistical convergence of order α with respect to the
neutrosophic norm in the neutrosophic normed spaces were introduced. Relations between these two types of convergence and
some inclusion theorems were investigated. Additionally ∆m-statistically continuous functions and ∆m-statistical uniformly
convergent functions of order α were presented.
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Abstract:
Study of difference sequences is a recent development in the summability theory. Sometimes a situation may arise that we have a
sequence at hand and we are interested in sequences formed by its successive differences and in the structure of these new sequences.
Studies on difference sequences was introduced in the 1980s and then many mathematicians studied on these kind of sequences and
obtained some generalized difference sequence spaces. In this paper, using the generalized difference operator ∆n, we introduce the
concept of ∆n−deferred statistical boundedness and give some inclusion relations between ∆n−deferred statistical convergence
of and ∆n−statistical boundedness. Our results are more general than the corresponding results in the existing literature.
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Abstract:
Let p be a prime number. George M. Bergman [1] found that endomorphism ring End(Zp ×Zp2) is a semilocal ring which can not
be embedded in matrices over any commutative ring. Later, Climent et al. declared that End(Zp × Zp2) is isomorphic to Ep, the
set of two by two matrices where its first row and second row entries belong to Zp and Zp2 correspondingly [2]. By this research,
Long D.T. et al. constructed a new RSA variant based on the monoid which its multiplication is defined same as the multiplication
in End(Zp ×Zp2) [3]. On 2016, Liu and Liu established the characteristic of endomorphism ring End(Zp ×Zpm) for any positive
integers m ≥ 3 [5]. Again, Long D.T. et. al. (2018) constructed a new RSA variant based on this characterization [4]. This paper
describes the characterization of endomorphism ring End(Zpk × Zp) for any positive integers k ≥ and its RSA variant.
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Abstract:
Sensitivity analysis (SA) is commonly employed at a preliminary stage of model development process to increase the confidence in
the model and its predictions by providing an understanding of how the model response variables respond to changes in the inputs,
data used to calibrate it, and model structures. This talk concerns application/modification of SA techniques to compartmental
models with steady-state constraint. This is explored using a deterministic, time-invariant compartmental model of global carbon
cycle, and computational methods developed to maintain the initial steady-state condition are presented.
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Abstract:
Nowadays, it has been observed that the risks arising from economic and technological developments have increased. These risks
are evaluated in two groups: life and non-life activities within the scope of insurance. In this study, policy features based on models
related to the number and size of claims are examined, with an emphasis on non-life insurance. Existing policy modifications are
explained, and then a new deductible is proposed regarding the damage occurrence condition, and LER and compensation are
calculated by simulation studies in the R program.
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Abstract:
This study combines the modular b−metric and quasi-modular metric structures to form a new space known as quasi-modular
b−metric space. In the context of this space, some fixed-point results were additionally demonstrated.
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Abstract:
In this talk, we establish fixed point results for simulative contraction on non-Archimedean quasi modular b metric spaces. Our
results generalize and extend various comparable results in the existing literature.
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Abstract:
In this study, an element of modular group, where (u,N) = 1 and u2 + (−1)ikiu + 1 ≡ 0 (modN) , i = 1, 2, 1 < ki < N and
the acts of suborbital graph constituted of with the help of this element have been scrutinized. A path directed right and left and the
nth vertices on this path have been achieved. These vertices have been associated Fibonacci numbers for k = 3 and Pell numbers
for k = 6. Also, these vertices have been investigated with recurrence relations, continued fractions and matrix relations. Lorentz
matrix that gives obtained vertices on the path directed right and left with Lorentz matrix multiplication has been obtained. Since
related matrix is not an element of modular group, it has been normalized and its type has been determined. In addition, an element
of modular group has been studied for (u,N) = 1 and u2 + (−1)ikiu− 1 ≡ 0 (modN) , i = 1, 2, 1 < ki < N . A new path has
been attained by means of this element of modular group and Lorentz matrix multiplication. The edge conditions and the case of
self-paired have been given for this path.
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[4] Gökcan, I. and Değer, A. H., 2022, Vertices of Suborbital Graph Fu,N under Lorentz Matrix Multiplication, Journal of New
Theory, Vol.41, pp. 35-50.

105



2nd International E-Conference on Mathematical and Statistical
Science: A Selcuk Meeting

A Hybrid Numerical Algorithm for an Inverse Problem for the General Transport Equation
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Abstract:
In this work, we focus on an inverse source problem for a general transport equation. We develope a new numerical algorithm to
obtain the approximate solution of the problem. The proposed algorithm is composed of different numerical approaches which are
used for the derivatives and integrals in the equation. Namely, it is based on the finite difference method, Newton Cotes formula,
Lagrange polynomial approximation and the composite trapezoidal rule. This method is tested on several examples and the results
show that the relative error in the computations is acceptably small. Additionally, the algorithm exhibits a significant degree of
resistance against noisy data.

Solvability of some inverse problems for various transport equations is investigated in [1, 3, 4, 5, 7]. Numerical algorithms are
presented in [2, 6] for the equations which don’t include the absorbtion and scattering terms.
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[2] Amirov A., Ustaoğlu Z. and Heydarov B., (2011), Solvability of a two dimensional coefficient inverse problem for transport
equation and a numerical method, Transport Theory and Statistical Physics, vol. 40(1), pp. 1-22

[3] Bal G., Jollivet A. and Jugnon V., (2010), Inverse transport theory of photoacoustics, Inverse Problems, vol. 26(2), 025011

[4] Cannarsa P., Floridia G., Gölgeleyen F. and Yamamoto M., (2019), Inverse coefficient problems for a transport equation by
local Carleman estimate, Inverse Problems, vol. 35(10), 105013

[5] Gölgeleyen F. and Yamamoto M., (2016), Stability for some inverse problems for transport equations, SIAM Journal on
Mathematical Analysis, vol. 48(4), pp. 2319-2344

[6] Gölgeleyen I., (2013), An inverse problem for a generalized transport equation in polar coordinates and numerical applications,
Inverse Problems, vol. 29(9), 095006

[7] Klibanov M.V. and Pamyatnykh S.E., (2008), Global uniqueness for a coefficient inverse problem for the non-stationary
transport equation via Carleman estimate, Journal of mathematical analysis and applications, vol. 343(1), 352-365

106



2nd International E-Conference on Mathematical and Statistical
Science: A Selcuk Meeting

An Inverse Problem for the Kinetic Equation in an Unbounded Domain
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Abstract:
In this work, we consider a kinetic equation with Cauchy data in an unbounded domain. By using the Fourier transform and the
change of variables the equation is reduced to an ultrahyperbolic Schrödinger equation. By the given additional data at the initial
time, uniqueness of solution of an inverse problem is investigated. Our aim is to determine the unknown function on the right-hand
side of the equation and the main tool is a pointwise Carleman estimate. Carleman estimates have been used for investigating the
solvability of many inverse problems for differential equations, see [1, 2, 3]. Various inverse problems for kinetic equations were
studied by Amirov [4] and Anikonov [5] on a bounded domain. Numerical algorithms were developed in [6].
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Abstract:
We consider a differential operator of Sturm-Liouville type with a bounded operator coefficient and the periodic boundary
conditions. We examine the spectral properties of this operator and determine its second regularized trace formula.
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Abstract:
For a compact Hausdorff space X,C(X) will denote the Banach space of scalar-valued continuous functions on X with the usual
supremum norm. A compact Hausdorff space Ω is called hyperstonean if C(Ω) is a dual space, that is, the dual of a Banach space.
In this study, we discuss the characterization of hyperstonean spaces and the topological structure of them.
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Abstract:

The Bernstein polynomials are famous for their role in the advancement of the approximation theory as well as for applications in
various fields. In 1930, Kantorovich introduced polynomials with respect to the Bernstein basis with integral coefficients, whose
aim was to approximate integrable functions. His idea was further extended by Durrmeyer, who found polynomials of a simpler
form for the same purpose [1, 3]. Along with the progress in q-calculus, numerous q-versions of the classical approximation
operators have emerged. In this talk, a few q-versions of the Durrmeyer operator are overviewed [2, 4, 5, 6]. After that, we will
focus on the version introduced by Gupta [4]. New results on this version will be presented.
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Abstract:
Let E and F be two Archimedean Riesz spaces. A net (xα) in E is said to be order convergent to x ∈ E, if there is a net (yβ) in
E with yβ ↓ 0 and that for every β, there exists α0 satisfying |xα − x| ≤ yβ for all α ≥ α0, and it is denoted by xα

o→ x. A
net (xα) in E is unbounded order convergent to x ∈ E if |xα − x| ∧ u o→ x for all x ∈ E+, and this convergence is denoted by
xα

uo→ x. An operator (linear map) T : E → F is said to be unbounded order continuous (uo-continuous) if xα
uo→ 0 in E implies

Txα
uo→ 0 in F . The space of all order bounded uo-continuous operators is denoted by Luo(E,F ). The uo-continuous operators

have been studied by A. Bahramnezhad, K. H. Azar in [2] and by B. Turan, B. Altın, H. Gürkök in [6]. The following two open
problems are given in [2].

Problem 1 Let T : E → F be an unbounded order continuous operator between two Riesz spaces with F Dedekind complete. Is
|T | unbounded order continuous operator?

Problem 2 Is Luo(E,F ) a band of Lb(E,F )?

In this study, we investigated these problems and obtained their solutions.
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Abstract:
In this study, we interpreted spherical curves with geodesic curvatures which are linear functions. We determined stationary
acceleration curves by using the Sabban frame of curves. We supported the study with rigid body motions, we discussed frame
motions in three dimensional Euclidean space and gave Sabban frame motion. As a result, we commented the geometric meaning
of spherical curves with linear functions of geodesic curvatures.
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Abstract:
In this paper, a modification of a general linear positive operators introduced by Ibragimov and Gadjiev in 1970 is constructed. This
modification preserves exponential mappings and also consists of modified Bernstein and Szász type operators, as a special case.
Finally, the convergence of corresponding operators in weighted spaces is discussed.
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Abstract:
One of the main properties studied in the qualitative theory of differential equations is the stability of solutions. There are various
types of differential equations with different initial or boundary value conditions. Recently, several types of fractional derivatives
are defined, studied and applied to model the dynamics or real processes and phenomena. Stability of fractional order systems is
quite recent. There are several approaches in the literature to study stability, one of which is the Lyapunov approach. However
the Lyapunov approach to fractional differential equations causes many difficulties. In this paper we study differential equations
with generalized proportional fractional derivative of Riemann0Liouville type. Also, impulses are involved in the equation. The
applied type of fractional derivative requires a new definitions of stability excluding the initial point as well as the impulsive times.
Comparison results are presented and sufficient conditions for stability are given. Examples are presented to illustrate the theory.

Acknowlegmets. This work is partially supported by the Bulgarian National Science Fund under Project KP-06-PN62/1.
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Abstract:

Chain complexes with operators are modeled as crossed complexes, which also have the non-abelian characteristics of crossed
modules. Brown and Higgins introduced the tensor product of crossed complexes of groupoids [1], which is a useful tool for
examining higher-dimensional algebraic structures. Tensor product of crossed complexes of algebroids[2] defined by Mosa.

The category ofR-algebroids is given in [3]. In this work we adapt this for Lie algebras. Then we define an tensor product “⊗” for
the category of crossed complexes over Lie algebras. Then, by defining a multiplication θ for a crossed complex C, we will give a
definition crossed differential graded algebra for Lie algebras, and show that using truncation, we obtain braided crossed modules
of Lie-algebras as given in [4]. We also explore the categorical equivalences for this category.
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Abstract:
The geometric process is an important widely used stochastic monotone model in many practical applications since its introduction
Lam [1]. However it has some model limitations to satisfy some requirements of the applications. Recently, the doubly geometric
process more flexible than the geometric process is used as an alternative to geometric process to overcome these limitations. The
process is suggested by Wu [14]. The parameter estimation problem naturaly arises in the doubly geometric process applications
like in the geometric process. In this study, the doubly geometric process is handled under the assumptation that the distribution of
the first interarrival time is assumed to be gamma distribution distribution with parameters α and β. The model and the distribution
parameters are estimated by using the maximum likelihood method. The nonlinear optimization technique in a statistical software
is used in the calculations. The asymptotic joint distribution of the maximum likelihood estimators is obtained. The asymptotic
unbiasedness, consistency and efficiency statistical properties of the estimators are investigated by a simulation study with different
sample sizes and the parameter values. According to the simulation study, it can be clearly said that the estimators indicate high
performance with respect to the comparison criteria.
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Abstract:
In this talk we will analze in detail the main combinatorial properties of simplicial complexes on arbitrary (even infinite) ground
sets, i.e. non-empty set systems closed under taking subsets. By adding a condition of finitarity we get a very interesting class
of simplicial complexes, namely the finitary simplicial complexes. We analyze finitary simplicial complexes by extending or
introducing various mappings associating with them suitable kinds of operators. So doing, we exhibit a cryptomorphism between
the so-called finitary simplicial operators and the algebraic closure operators and, next, we find various equivalent conditions giving
us the possibility of extending the usual cryptomorphism between matroids on a finite ground sets and Maclane-Steinitz closure
operators to a specific subclass of finitary simplicial complexes. We conclude the talk describing several different examples coming
from algebra, module theory and commutative ring theory.
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Abstract:
This research identifies the generalized symmetric metric connection on para-Sasaki-like manifolds, which are a special class of
almost paracontact almost paracomplex Riemannian manifolds. We investigate the curvature tensor, the Ricci tensor and scalar
curvature tensor with regard to this connection. Para-Sasaki-like solitons on para-Sasaki-like manifolds with this connection are
discussed. Finally, it is given two examples of para-Sasaki-like manifolds with this connection to illustrate the obtained results.
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Abstract:
Jet bundles are mathematical tools that have many applications in fields such as partial differential equations, mechanics, singularity theory, and variational calculus.
In addition, they have a significant role in differential geometry, where they can be used to define the tangent bundle of higher order, such as the tangent bundle of
pk velocities. There are different ways of defining jet bundles, including using an equivalence relation between local sections of a given bundle, using an equivalence
relation between curves on an arbitrary manifold, or using an equivalence relation on functions from Rp to M . This paper focuses on the latter type of jets, and it
reviews necessary preliminary information on jet bundles and their properties, provides the geometric structure of the Whitney sum ⊕(TM), and defines a vector space
structure on each fiber of the jet bundle. The paper also demonstrates that the jet bundle can be written as a Whitney sum of p-tangent bundles and that this representation
allows for the definition of a Riemannian metric on the jet bundle.
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Abstract:

In group theory, it is well known that the action of a group on another group is determined by the automorphism group. The action
of a group A on a group B is given by the homomorphism A −→ Aut(B). Any extension of group A and group B is also
related to a homomorphism A −→ Aut(B). In algebra case, the action of an algebra on another is related to the multiplication
algebra. In algebraic extension, the outher product takes place. The concept of multiplication algebra is defined by Maclane S. [1].
In [2], using multiplication algebras, Ege U. and Arvasi Z., introduce actor crossed modules of commutative algebras and use it
to generalise some aspects from commutative algebras to crossed modules of commutative algebras. R-algebroids were especially
studied by Mitchell in [3, 4, 5] and by Amgott in [6]. Mitchell gave a categorical definition of R-algebroids. Mosa on the other
hand, introduced crossed modules of R-algebroids and proved their equivalence to special double algebroids with connections in
[7]. Then Akca İ.İ. and Avcıoğlu O. studied on crossed modules of R-algebroids in [8], [9],[10], [11] and [12].

In this paper, firstly we introduce the set denoted Bim(M) of multipliers of an R-algebroid M , then we prove that the set is an R-
algebroid called multiplication R-algebroid by defining operations on this set. By using this multiplication R-algebroid Bim(M),
we define an R-algebroid morphism A −→ Bim(M), and obtain that this morphism gives the R-algebroid action. Then we
examine some of the properties associated with this action.
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Abstract:

Bimultipliers of an R-Algebroids and the action of an R-Algebroid to another was given in [2]. Lavendhomme and Lucas [3]
discussed the relationship between the concept of bimultiplication algebra and the crossed module structure in their work. In
this study, we will define bimultipliers of an R-Algebroid crossed module (M,A, η) and will denote the set of bimultipliers of
an R-Algebroid crossed module (M,A, η) with Bim(M,A, η). Then we will prove that this set is an R-Algebroid. Homotopy
between R-Algebroid crossed module morphisms was defined by Avcıoglu [1]. We will define the homotopy of bimultipliers
of R-Algebroid crossed modules and we will denote the set of homotopies of bimultipliers of R-Algebroid crossed module with
U∗(A,M). Then we will prove that the set U∗(A,M) is an R-Algebroid. Additionally, we will obtain a new crossed module
(U∗(A,M), Bim(M,A, η), α) by using U∗(A,M) and Bim(M,A, η). This crossed module represent the actor of the croseed
module (M,A, η) denoted with A(M,A, η) Thus, the action of an R-Cebiroid crossed module on itself will be given by the crossed
module morphism (M,A, η) → A(M,A, η).
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Abstract:
In this study, we prove the existence and uniqueness theorem of fixed points for T -mean nonexpansive mappings in b-metric-like
spaces using T -Picard iteration. As an application of our result, we demonstrate the existence and uniqueness of solutions of
Fredholm integral equations on time scales. Also, we present two examples to support this result. Our results extend and improve
some recent results announced in the current literature.
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Abstract:
One of the main aims of this study is to show that the extreme value theory can be used as a reliable method in statistical analysis
of semi-Markovian inventory systems. This research focused on estimation problem for nth, n ≥ 1 order moments for a stochastic
control model describing a semi-Markovian inventory model of type (s, S). It is well known that renewal processes and renewal
function occurs in a natural way in inventory problems. Hence estimation of renewal function is one of the key tool of this
study. There are numerous literature on estimating renewal function generated different type of distributions (see [1],[2],[3][5]).
Differently current literature we consider here that demand random variables are heavy tailed with infinite variance. Therefore, we
mostly focused on different estimation methods for renewal function generated by heavy tailed distributions.

The extreme value analysis is considered in two different ways according to the investigated model. These approaches are known as
fluctuations of sums and fluctuations of maxima. This study mainly focused on fluctuations of maxima method. Firstly we provided
a new estimator for nth, n ≥ 1 order moments of a semi-Markovian inventory model of type (s, s) with heavy tailed demand
random variables based on threshold exceedances. We provided that the suggested estimator is consistent and asymptotically
normal when n = 1. We also showed that this estimator is not consistent for n ≥ 1.
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Abstract:
In this study, approximations are proposed for a renewal reward process that describes a stochastic control model of type (s,S)
with asymmetric triangular distributed interference of chance. There are various asymptotic expansions in the literature regarding
probabilistic and numerical characteristics for these models ([1], [2]). Each of these investigations needs the asymptotic expansion
of the renewal function generated by demand random variables. However, for some distribution families, it is difficult to derive
the renewal function or it is challenging to apply the renewal function due to its complex mathematical structure. In this research
simple and compact approximations are presented for the stochastic control model of type (s,S) requires only knowing the first three
moments of demand random variables but not exact form of distribution function. This method based on the results of the article
by Kambo et al. [3]. With this method we introduced moment based approximation for ergodic distribution function of the process
X(t) describing stochastic control model of type (s,S) with triangular distributed interference of chance.
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Abstract:
In this paper, we prove new fixed-circle results using the bilateral type multi-valued contractions on a metric space. To do this, we
modify some known contractive conditions called the Jaggi-type bilateral contraction and the Dass-Gupta type bilateral contraction.
A nontrivial example is provided to support the hypotheses of our main results.
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Abstract:
In this paper, a new count regression analysis is introduced under an asymmetric distribution. Some basic properties of the pro-
posed regression model are studied. The maximum likelihood method is examined for estimating the unknown parameters of the
regression model, and its performance is evaluated via a Monte Carlo simulation under different scenarios. The applicability of the
new regression model is illustrated by real-world data analysis.
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Abstract:
Let G be a graph with n vertices and m edges. The Laplacian matrix of the graph G is defined as L(G) = D(G) − A(G) where A(G) is the (0, 1)-adjacency
matrix of graph G and the D(G) is the diagonal matrix of vertex degrees.
The energy of G was defined by Gutman in [1] as

E(G) =
n∑

i=1

|γi|

where γ1, γ2, ..., γn are the eigenvalues of adjacency matrix of G. In chemistry, the graph eigenvalues related molecular orbital energy levels of π electrons in
conjugated hydrocarbons. If G represents molecular graph then by Hückel orbital approximation, total π electron energy of conjugated hydrocarbons equal to the energy
of G.[1]
In view of this, recently a Laplacian analog of E has been considered [2] and defined as:

LE = LE(G) =

n∑
i=1

|µi −
2m

n
|

where µi, i = 1, 2, ..., n are the Laplacian eigenvalues, m is the number of edges and n is the number of vertices of the fundamental graph.

Since Laplacian energy has some major disadvantages, J. Liu and B. Liu created the Laplacian like-energy invariant (or simply Laplacian-energy-like) LEL(G),
defined as in [3]

LEL = LEL(G =

n∑
i=1

√
µi

A connected molecular graph G with n vertices and m edges is called k-cyclic if m = n − 1 + k. In particular, if k = 0, then G is called tree (acyclic) molecular
graph, if k = 2, then G is called bicyclic molecular graph, if k = 3 then G is called tricyclic molecular graph. For a molecular graph G, we denote by G the
complement of G, the complement of a molecular graph G is a graph G on the same vertices such that two distinct vertices of G are adjacent if and only if they are not
adjacent in G.

In this study, we give the exact expressions of LE and LEL of the following classes of bicyclic and tricyclic molecular graphs (as well as of their complements).
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Abstract:
In the present paper, we construct a new sequence of operators by using the hypergeometric distribution from probability theory
and obtain some approximation properties of these operators.
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Abstract:
Neutral differential equations with piecewise constant mixed arguments constitute a class of differential equations that incorporate
both neutral delays and piecewise constant arguments. In this study, we investigate the properties and solutions of neutral differ-
ential equations with piecewise constant mixed arguments. We explore the existence and uniqueness of solutions for this class of
equations. Then, we analyze the behavior and stability of the solutions by using difference equations. Moreover, for the considered
equation we establish the conditions of oscillatory and convergency [1].
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Abstract:
In statistical literature, several lifetime distributions are introduced. In this study, we introduce a new two parameter life time
distribution called the Alpha Power Topp Leone (APTL) distribution. We use the alpha power transformation method to obtain this
distribution. The APTL distribution has a more general form than the Topp Leone (TL) distribution and for more various forms of
the data sets it provides a better fit than the TL distribution. In the study, we obtain some important statistical properties for the
proposed distribution such as moments, skewness, kurtosis, hazard function, survival function, and order statistics. We use the
maximum likelihood (ML) estimation method to estimate the parameters of the APTL distribution. Some simulation studies are
carried out to demonstrate to the applicability of the APTL distribution. In this study, we use three real data sets to illustrate the
potentiality of the APTL distribution and we compare this distribution to TL, Beta, and Kumaraswamy (Ku) distributions. And
from the criteria measures results, it could be said that the suggested distribution is the best candidate for the considered data sets.
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Abstract:
Novel reversed nabla Pachpatte type dynamic inequalities are obtained via concavity. These inequalities yield not only their new
delta counterparts but also their new discrete and continuos versions in the special cases. Moreover these inequalities provide
generalizations of nabla Bennett-Leindler type dynamic inequalities [1] when concavity does not exist.
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Abstract:
Novel reversed diamond alpha Pachpatte type dynamic inequalities are obtained via concavity. These inequalities yield not only
their nabla and delta counterparts but also their discrete and continuos versions in the special cases. Moreover these inequalities
provide generalizations of diamond alpha Bennett-Leindler type dynamic inequalities [1] when concavity does not exist.
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Abstract:
In the present work, using the q-differential operator, meromorphic functions of complex order in the symmetric unit disk are
defined with the help of subordination. We investigate four different majorization problems for the class of meromorphic q-starlike
functions of complex order related to q-differential operator. Further, some new and well-known consequences of our main results
pointed out.
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Abstract:
In this study, we examine factorization of the strongly order bounded operator under certain conditions. Moreover, we introduce
the class of demi-stronglyorder bounded operators on a Riesz space. We study the relationship between strongly order bounded
operators and demi-strongly order bounded operators. We also investigate some properties of the class of demi-strongly order
bounded operators.
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Abstract:
Recently in [5], using the technique of enrichment of contractive mappings by Krasnoselskij averaging, Berinde and Păcurar in-
troduced a large class of mappings, called enriched Chatterjea type mappings. The main aim of this article is to introduce a new
semigroup of an enriched Chatterjea type mapping. We also establish weak and strong convergence results for enriched Chat-
terjea type semigroups using Mann iterative process in uniformly convex Banach spaces. Additionally, the article includes some
numerical examples to illustrate the validity of our results.
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Abstract:
This article seeks to develop the notation of a partial modular b−metric space by approving its topological features. Incidentally,
a novel contraction mapping referred to as generalized JC−type Suzuki contraction is acquainted, and some fixed point theorems
are attested in the context of partial modular b−metric space. Finally, an example that verifies our main finding is illustrated.
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Abstract:
In this talk, 3-parameter higher order quaternions are introduced with the help of the higher-order generalized Fibonacci numbers.
This definition includes not only one-parameter, two and three-parameter quaternions, but also split quaternions, semi quaternions,
and 1/4 quaternions. We give some algebraic properties of these types of quaternions.
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Abstract:
The Regularized Long Wave (RLW) equation

ut + ux + εuu− µuxxt = 0

was first explored by Peregrine [1] to model the propagation of weakly nonlinear and dispersive waves. Since the analytical
solutions of the RLW equation are only available for restricted solution set of initial and boundary conditions, obtaining the
numerical solutions of the RLW equation has increasingly become important over the last years. In the present study, a new
numerical scheme is introduced to get the approximate solutions of the RLW equation. This scheme is created by using nonic
B-spline collocation procedure in the spatial discretization and fourth-order two step scheme in the temporal discretization. As
a test problem, the motion of the single solitary wave is studied. To show the accuracy and efficiency of the proposed scheme,
the L∞ error norm and three invariant constants are computed and compared with the existing techniques in the literature. The
obtained results show that the present scheme exhibits high accuracy in obtaining the numerical solutions of the RLW equation.
Also, the temporal order of convergence is computed and seen to be compatible with its theoretical value.
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Abstract:
The bivariate form of generalized Bernstein operators that reproduce exponential functions will be constructed. We then examine
some results for the approximations of these operators. We demonstrate a Korovkin-type convergence theorem using test functions.
Next, we demonstrate the convergence rate using the continuity modulus and present a theorem of the Voronovskaya type. Finally,
we contrast how bivariate operators converge.
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Abstract:
In this work, our aim is to determine the radii of starlikeness and convexity associated with lemniscate of Bernoulli for three
different kinds of normalizations of the function Nν(z) = az2J ′′

ν (z) + bzJ ′
ν (z) + cJν (z) , where Jν(z) is the Bessel function

of the first kind of order ν. The key tools in the proof of our main results are the Mittag-Leffler expansion for the function Nν(z)
and properties of real zeros of it. Also, we give tables and figures related with special cases of parameters.
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[1] Aktaş, İ., 2020, Lemniscate and exponential starlikeness of regular Coulomb wave functions, Studia Scientiarum Mathemati-

carum Hungarica, vol. 57(3), pp. 372-384.
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Abstract
There are many integer sequences having a recurrance relation in Number Theory and the set of the numbers of derangements is
one of them. In this study, we focused on the generalized form of these numbers called r-derangements. We give some properties
of them including their parity and some characteristics of each term.
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Abstract:
Sobriety is an essential concept in point-free topology due to the equivalence between the category of sober spaces and the category
of spatial frames. When making generalizations it is often necessary to consider whether the resulting loss of information is
significant. In the context of frame theory, the aforementioned equivalence between topological spaces and frames has provided
the verification of the generalization. Quasi-sobriety is a concept that has been defined with the aim of broadening the scope of the
theory of diframes and creating a more inclusive and comprehensive generalization. Through our study, we provide results on the
preservation of quasi-sobriety under certain morphisms of the category of diframes, contributing to a deeper understanding of the
underlying structures of point-free topology and the importance of sobriety in the theory of diframes.
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Abstract:
The q = a0e0+a1e1+a2e2+a3e3 a real quaternion which has four bases containing e0 = 1, e1, e2, e3 and has four real numbers
sequential a0, a1, a2, a3 which have the features

e21 = e22 = e23 = −1
e1 × e2 = e3, e2 × e3 = e1, e3 × e1 = e2,

e2 × e1 = −e3, e3 × e2 = −e1, e1 × e3 = −e2,

was defined by Hamilton in 1843. Let be IH set of real quaternions given as an expansion of 4-dimensional complex numbers {
IH,
⊕

, R,+, ·,⊙,× } system is an algebra of quaternions. Hamilton describing quaternions has introduced a new multiplication
operation into vector algebra, so that division for two vectors is also possible. With the definition of a new multiplication on the
set of quaternions, the examination of motions in Euclidean space has been simplified. In this study, the commutative quaternions
defined by C. Segre in 1892 are discussed. The general form of commutative quaternions are elliptical quaternions. A special case
of elliptical quaternions are real quaternions. The algebraic structure of the commutative quaternions defined on the field of real
numbers is constructed and the basic definitions and operations on this kind of quaternions are given. The quaternion multiplication
of commutative quaternions defined in [1] has been expressed and with the help of a linear operator; has been expressed in matrix
multiplication form. It has been seen that the matrix multiplication operators obtained are similar to the Hamilton operators and
the properties of this kind of quaternions have been investigated.
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Abstract:
Tadpole graphs are one of the classical graph classes with different properties than other similar classes such as path, cycle, star,
complete graphs etc. k-th power graph of a graph is obtained from the graph by adding a new edge between all pairs of vertices
with distance maximum k. Omega invariant is a new topological and combinatorial graph invariant defined recently. In this work,
we study the second and third power graphs of the tadpole graphs and obtain several properties of them. Especially, the omega
invariant and the number of edges of the second and third power graphs of tadpole graphs are obtained. The results given here have
many combinatorial properties and applications.
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Abstract:
The Covid-19 virus has spread worldwide as a pandemic. Scientists have made great efforts to reduce these problems and find
solutions. The Reverse Transcription-Polymerase Chain Reaction (RT-PCR) test used for detection had a low success rate and
required time to obtain the test. Therefore, deep learning models were used successfully in many areas as an auxiliary detection
method for the diagnosis of the disease, and X-Ray was used to identify infected and normal individuals in lung X-ray images.
Since the symptoms of Covid-19 are similar to pneumonia, many deep learning models have been proposed for the detection of
the disease. In this study, the detection of Covid-19 and pneumonia on X-Ray images is performed. A simple Convolutional
Neural Network (CNN) model is aimed to be used for the detection of diseases. To show that the model achieved successful
classification regardless of the dataset properties, BGR - HSV - HSL, BGR - HSV - HSL - RGB, and BGR - HSV - HSL - RGB -
YUV color space transformations were applied to X-ray images. The binary classification (Covid-19 or pneumonia) accuracy rate
in the X-ray images for each color combination is 0.989, 0.981, 0.995, and the F1 score is 0.993, 0.988, 0.997, respectively. Preci-
sion, Recall, Specificity, and Mean Squared Error metrics are calculated separately for each color space. In the proposed model,
the best performance is achieved with the color space combination: BGR - HSV - HSL - RGB - YUV, according to the metric results.
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Abstract:
In this paper, closure operators obtained from functions having some properties on bounded lattices are defined. By this
way, it is aimed to generalize the notions T and U-closure operation which are obtained from t-norms and uninorms, respec-
tively. The relationships between the closure operators obtained from funtions and their ϕ-conjugacies (N dual functions)
are determined. In special cases, the closure operators from implications on bounded lattices are defined and the conditions
making closure operators from R-, (S,N)-, QL- implications are determined. Also, the closures of sets according to the closure
operatios from implications are studied. The orders obtained from closure operators are introduced and the properties are discussed.
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Abstract:
The aim of the present paper is to introduce Lototsky-Chlodoowsky operators and aproximating properties in weighted space of
these operators.
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Abstract:
A limited amount of regeneration and repair can occur in the heart. One of the main causes of morbidity and mortality globally
is myocardial infarction (MI), which is characterized by ongoing cell death and a correspondingly decreased capacity of the heart
to repair itself. A new mathematical model for investigating left ventricular (LV) remodeling and related events following MI is
presented. In the absence of medical interventions, the model adequately characterizes and predicts the interactions between heart
cells and the immune system after MI. To show how well the new model works and performs, the resulting system of nonlinear
ordinary differential equations is examined analytically and numerically.

148



2nd International E-Conference on Mathematical and Statistical
Science: A Selcuk Meeting

Trigonometric Cubic Bezier Transition Curves

Akın Levent1 and Bayram Şahin2
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Abstract:
Curves and surfaces design is an important topic of CAGD (Computer Aided Geometric Design ) and computer graphics. The
parametric representation of curves and surfaces specially in polynomial form is most suitable for design, as the planar curves
cannot deal with infinite slopes and are axis dependent too. The theory of Bezier curves uphold a key position in CAGD. In recent
year trigonometric polynomial curves like those of Bezier type are considerably in discussion. Many new curves related with Bezier
curves are introduced by many authors. In this paper, we present transition curves from line to circle and circle to circle defined by
this new type curve with shape parameters.
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Abstract:
In electrical engineering, the notion of signal takes an important place in many applications. A signal is defined as a function from
a subset of R into C. In many real world problems, the value of a signal at any time may not be completely known. The concept
of discrete-time interval signal provides a suitable way to analyses such these signals. In this study, we present some operators that
have an important place in the processing of signals with inexact data, e.g., Fourier transform and autocorrelation function. Our
results give approximate informations about the Fourier transform and autocorrelation function of discrete-time interval signals.
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Abstract:
Hyperspaces of topological spaces are an important way of obtaining information on the structure of topological space. The Fell
topology is a useful construct in terms of applications, especially in convex analysis, probability theory and its applications to
optimization [1,2]. In this paper, we consider an Hausdorff approach space, then we construct a new approach structure in the
setting of hyperspaces. We define the new structure by means of lower regular function frames defined in [3] and proved that the
topological coreflection of this new structure is the ordinary Fell topology.
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Abstract:
In this study, we introduce framed k-slant helices from the viewpoint of singularity theory in Euclidean-3 space. Framed k-slant helices are regular or singular curves in
Euclidean-3 space. Especially, the family of framed k-slant helices represents a generalized version of framed helices, framed slant helices, framed clad helices in the
category of framed curves, as well as helices, slant helices, clad helices, g-clad helices in the category of regular curves. We construct successive alternative adapted
frames to define the framed k-slant helix and express its axis. We obtain a characterization of the framed (k+1)-slant helix in terms of the k-alternative adapted frame.
Moreover, we discover interesting relationships between the framed k-slant helix and its generalized spherical images with respect to the adapted frame. Finally, we
present attractive visualizations of the framed helix, framed slant helix, and framed clad helix as regular curves or smooth curves with singular points.
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[18] Uzunoğlu, B., Gök, İ., Yaylı, Y., (2016),A new approach on curves of constant precession, Appl. Math. Comput., 275, 317-323

[19] Wang, Y., Pei, D., Gao, R., (2019),Generic properties of framed rectifying curve, Mathematics, 7(1)

[20] Yao, K., Li, M., Li, E., et al. (2023),Pedal and Contrapedal Curves of Framed Immersions in the Euclidean 3-Space, Mediterr. J. Math., 20, 204

[21] Yazıcı, B.D., Karakus, S.Ö., Tosun, M., (2021),On the classification of framed rectifying curves in Euclidean space, Math. Meth. Appl. Sci. 45(18), 1-10

[22] Yazici, B.D., Karakus, S.Ö., Tosun, M., (2021), Framed normal curves in Euclidean space, Tbilisi Math. J., 27-37

[23] Yılmaz, B., Has, A., (2019),New Approach to Slant Helix, International Electronic Journal of Geometry, 12(1), 111-115

[24] Yu, H., Pei, D., Cui, X., (2015),Evolutes of fronts on Euclidean 2-sphere, J. Nonlinear Sci. Appl. 8, 678-68

152



2nd International E-Conference on Mathematical and Statistical
Science: A Selcuk Meeting

Exploring an Alternative Residual-based Control Chart for Monitoring Overdispersed
Count Profile

Ulduz Mammadova

Department of Statistics, Çukurova University, Adana, Turkey

ulduzozel@gmail.com

key-words: Profile monitoring, Conway-Maxwell-Poisson distribution, residual control chart.

Abstract:
The Conway-Maxwell-Poisson (COM-Poisson) profile is well-known as one of the effective methods for representing the relation-
ship between one or more explanatory variables and a count response with varying dispersion. This study explores the application
of a residual-based Shewhart control chart for monitoring the COM-Poisson profile with overdispersed response in the presence
of multicollinearity. The monitoring procedure encompasses a model parameter estimation by utilizing variations of the r-k class
estimator and the calculation of deviance residuals. It is followed by monitoring those deviance residuals via control charts to
identify the deviations from the control state. A real-life data set that is adjusted to fit the assumptions is employed to illustrate the
effectiveness of the approach allowing a comprehensive evaluation of the control chart performances within this context.
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Abstract:
In the present study, we introduce a new generalization of Stancu-Schurer operators and study their approximation properties. We
obtain a uniform approximation result using the well-known Korovkin theorem and the rate of convergence in terms of the modulus
of continuity. Then, we prove the Voronovskaja and Grüss-Voronovskaja type theorems. Also, we give some numerical examples.
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Abstract:
The generalized solutions of a special class of regular Carleman-Vekua equations (generalized meromorphic functions) will be
studied from the point of view of the theory of functions as well as from the point of view of the analysis of boundary value
problems of the theory of functions; sufficiently important information about the behavior of the generalized meromorphic functions
in the neighborhood of a point at infinity (and therefore the structure) is established; for the generalized meromorphic functions
in some sense natural boundary problems are studied and their complete analysis is obtained. It should be also mentioned that
the obtained results are new for the classical meromorphic functions as well. All the above results are essentially based on the
iterative transformation of the meromorphic functions studied by the authors. The obtained results continue the research started in
the monograph [1].
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Abstract:

A quantum graph refers to a metric graph (a graph in which the edges are identified with the subintervals of the real line such that
the endpoints of the intervals corresponding to the same vertex are identified) and a differential operator acting on it. Quantum
graphs have been used as valuable tools for modeling physical phenomena that take place in a graph-like structure [1]. The most
frequent differential operators considered on quantum graphs are second-order (Laplace or Schrödinger) operators [1]. The study
of odd-order differential operators are significantly different from even-order counterparts [3, 4]. The only odd-order differential
operator constructed on quantum graphs is of first-order [2].

In this study, odd-order symmetric differential operators on compact quantum star graphs are considered. Differential operators
acting on a compact quantum star graph that are generated by third and fifth-order formally symmetric differential expressions
are constructed. The most general forms of non-local vertex conditions which yield symmetric third and fifth-order differential
operators on compact star graphs are determined.
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Abstract:
Topological indices have an important place in quantitative structure-property relationship (QSPR) studies. In chemical graph
theory, a topological index is a fixed number associated with a graph under graph automorphisms. In 2008, Došlić et al.[1]
introduced a new bond-additive topological index called the Mostar index, which serves as a measure of peripherality in graphs.
The Mostar index of a graph Γ is defined as Mo(Γ) =

∑
uv∈E(Γ)

|nu(Γ) − nv(Γ)|, where nu(Γ) and nv(Γ) denote the number

of vertices closer to vertex u than to vertex v, and the number of vertices closer to vertex v than to vertex u, respectively. The
Mostar index is a measure that reveals how far a graph deviates from being distance-balanced. The aim of this paper is to give exact
formulae for the Mostar index of the zero-divisor graph of the modulo integer ring for n = λk, λµ, λ2µ, λ2µ2, λµρ, where λ, µ
and ρ are distinct prime numbers.
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Abstract:
If a complex social or economic system has a suitable model, then it becomes possible to utilize relevant mathematical tools, such
as General Systems Theory (GST), to better understand the way the systems works. In this research, we apply these concepts
to a social system’s modelling, for a specific economic system. One benefit of the network perspective is that a large body of
mathematics exists to help analyze many forms of network models. With a modeling of labor market through networks we obtain
a better understanding on its overall functioning.
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Abstract
In this study, we consider the special number sequence called as Padovan numbers as the degree sequence of a graph. We give
the necessary and sufficient conditions for the realizability of a given set of positive integers which consist of successive Padovan
numbers and we call the graph a Padovan graph.
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Abstract:
Spinors used in orthogonal group theory such as Lorentz groups, SO(3) in mathematics and physics were first described by Elie
Cartan in 1913. The expression of mutually orthogonal unit vector triplets consisting of complex vector space elements as a
single vector with two complex components is called spinor. In this study, by considering spinors, which are an element of C2

space corresponding to Frenet vectors of a curve in 3-dimensional Euclidean space; Spinor formulas were obtained for the quasi
frame. By using the relationships between the Quasi frame and the Serret-Frenet frame, the relationships between the spinors
corresponding to the curves are investigated.
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[5] Erişir, T., Eren, K., (2021), Spinor Representation of Directional q-Frame, Preprint, DOI:10.13140/RG.2.2.35983.30889.

[6] del Castillo, T., G.F., Barrales, G.S., (2004), Spinor formulation of the differential geometry of curves, Revista Colombiana
de Matematicas, 38(1), 27-34.

[7] Dede, M., Ekici, C. and Tozak, H., (2015), Directional Tubular Surfaces, International Journal of Algebra, 9, 527-535.

160



2nd International E-Conference on Mathematical and Statistical
Science: A Selcuk Meeting

Soliton Dynamics in Optical Metamaterials Having Cubic-quintic Nonlinearity with Third
and Fourth Order Dispersions

Meryem Odabasi Koprulu1 and Zehra Pinar Izgi2

1 Department of Bioengineering, Ege University, Izmir, Turkey
2 Department of Mathematics, Tekirdag Namik Kemal University, Tekirdag, Turkey

meryem.odabasi@ege.edu.tr, zpinar@nku.edu.tr

key-words: Optical metamaterials, analytical methods, soliton solutions.

Abstract:
Metamaterials can be defined as a new class of artificial materials that are not found in naturally occurring materials and exhibit
exceptional properties [1]. They are used to control and change light, sound and many other physical phenomena. Metamaterials
are used in many areas such as public safety, remote aviation, solar energy management, sensor identification, medical device
production and so on.
Along them, optical metamaterials with negative refractive index have many applications such as super resolution imaging,
invisibility cloak, efficient energy generation [2]. The aim of the study is to analyze optical metamaterial models and determine
their properties and nonlinear pulse propagation, thus contributing to the manufacturing process. To this purpose, a nonlinear
optical metamaterial model with cubic-quintic nonlinearity, detuning inter-modal dispersion along with nonlinear third and
fourth order dispersion terms has been considered [3,4]. By means of two different methods, exact analytical solutions to the
aforementioned model have been attained. Certain values of physical parameters have been chosen and optical wave patterns have
been determined and simulated with graphs.

References
[1] Valipour A., Kargozarfard M.H., Rakhshi M., Yaghootian A. and Sedighi, H.M., (2021), Metamaterials and their applications:

An overview, The Journal of Materials: Design and Applications, vol. 236, pp. 2171-2210

[2] Cai W. and Shalaev V., (2010): Optical Metamaterials, Springer

[3] Hubert M.B., Nestor S., Betchewe G., Biswas A., Khan S., Doka S.Y., Zhou Q., Ekici M. and Belic M., (2019), Dispersive
solitons in optical metamaterials having parabolic form of nonlinearity, Optik, vol. 179, pp. 1009-1018

[4] Mathanaranjan T., Kumar D., Rezazadeh H. and Akinyemi L., (2022), Optical solitons in metamaterials with third and fourth
order dispersions, Optical and Quantum Electronics, vol. 54 (271), pp. 1-15

161



2nd International E-Conference on Mathematical and Statistical
Science: A Selcuk Meeting

On the Recursive Sequence xn+1 =
xn−8

1+xnxn−1xn−2xn−3xn−4xn−5xn−6xn−7

Burak Oğul1
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Abstract:
Difference equations appear naturally as discrete analogs and as numerical solutions of differential and delay differential equations,
having applications in biology, ecology, physics.

Difference equations are used in a variety of contexts, such as in economics to model the evolution through time of variables such
as gross domestic product, the inflation rate, the exchange rate, etc. They are used in modeling such time series because values of
these variables are only measured at discrete intervals. In econometric applications, linear difference equations are modeled with
stochastic terms in the form of autoregressive (AR) models and in models such as vector autoregression (VAR) and autoregressive
moving average (ARMA) models that combine AR with other features.

In this paper, we study positive solutions and attractivity of the rational difference formula

xn+1 =
xn−8

1 + xnxn−1xn−2xn−3xn−4xn−5xn−6xn−7
,

where initial values are nonnegative real numbers.
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Abstract:
Let k be a field, X a finite set and A be an abelian group. The k-algebra of all relations on X has been an object of study
for a long time, as can be seen from the papers [1], [2], [3]. Recently, it has been receiving a modern functorial treatment in a
series of papers [4], [5], [6], [7] by Bouc and Thevenaz. The multiplication in this algebra is given by the ∗-product and it also
appears in the category of bisets where instead of finite sets the finite groups are considered. By equipping each group with one
dimensional A-characters one obtains the fibred biset category and thanks to the extra structure that comes with the finite groups,
their multiplication can be defined without complications. However, although one can also equip the finite sets with characters, the
canonical choice for the multiplication is not as clear as the previous case due to the lack of a group structure. We shall provide a
solution to this problem by defining the composition of fibred relations. We will also describe the algebra formed by a set and its
characters by parametrizing certain primitive idempotents.
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Abstract:
In this study, we give the concept of slow oscillation with respect to logarithmic summability method and general logarithmic
control module. Our purpose is to prove some Tauberian theorems for the logarithmic integrability method by using these concepts.
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Abstract:

Let R = K[x] be a univariate polynomial ring over an algebraically closed field K of characteristic zero. Let A ∈ Mm,m(R)
be an m × m matrix over R whose determinate det(A) = d(x) is irreducible in R. Utilizing linear-algebraic methods, this
paper investigates relationships between minimal sets of generators: first the colon ideal (J : I) where I = ⟨f1, . . . , fm⟩ and
J = ⟨g1, . . . , gm⟩ with [g1, . . . , gm] = [f1, . . . , fm]A is described; then the “Koszul-like" generators of a syzygy submodule are
connected to a basis for the syzygy module of f1, . . . , fm; finally, a basis for the syzygy module of f1, . . . , fm is linked to a basis
for the syzygy module of g1, . . . , gm.
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Abstract:
In this study, we describe the notion of ⊕δss -co-coatomically supplemented modules as a proper generalization of ⊕δss -
supplemented modules. Under some conditions, we provide various algebraic properties of these modules. In particular, we show
that a ring R is left δss-perfect if and only if RR is ⊕δss -co-coatomically supplemented.
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Abstract:
In this study, we modify the concepts of Cauchy sequence and completeness in intuitionistic fuzzy metric-like spaces [4] by defining
the notions of 1− Cauchy sequence and 1−complete intuitionistic fuzzy metric like spaces. Using the definition of intuitionistic
fuzzy (α, β)-contraction mapping, we extend the fixed point results to intuitionistic fuzzy metric-like spaces. Furthermore, we
present several examples to show the significance of our results.
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Abstract:
A linear code C is called a linear code with complementary dual (LCD) if it satisfies that C ∩ C⊥ = 0. A square matrix in which
each row (after the first row) has the elements of the previous row shifted cyclically one place right, is called a circulant matrix. In
this study, we give a class of LCD codes based on the invertible circulant matrices. .
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Abstract:
In this paper, the concept of multiplicatively (s, P )-function is introduced and studied. Hermite-Hadamard integral inequalities are
established for this newly class of functions. Also, some inequalities of Hermite-Hadamard type for the product and quotient of
multiplicatively (s, P )-functions are obtained. Furthermore, novel inequalities involving multiplicative integrals for product and
quotient of positive convex and multiplicatively (s, P )-functions. Some applications to special means are also given.
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Abstract:
In this study, we first prove some new identities for multiplicative differentiable functions. Based on this identity, we establish new
inequalities of Simpson, midpoint and trapezoid type for multiplicatively s-convex functions. Some applications to special means
are also given.
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Abstract:
Elliptical rotation is an act of a point on an ellipse through some angle about an axis. A unit elliptic quaternion generates elliptical
rotation on the ellipsoid. In the present paper, using the elliptical motion, we generate elliptical canal surfaces (ECSs). This form
of (ECSs, not only surfaces with elliptical cross-sections but also surfaces that elliptical motion is formed during their formation.
Namely, any point on the cross-section curve of the surface traces an elliptical trajectory during the formation of the surface. Thus,
this form of surface is more compatible with the natural surface formation model. Since the geometric structure that can best
explain this formation model is the elliptic quaternion algebra, we generate a variety of ECSs through elliptical quaternions. To
generate ECSs, we use the elliptical rotation matrix corresponding to the unit elliptic quaternion q and also construct the ECSs
via homothetic motion in scalar 3-space R3

a1,a2,a3
. As an application, we give two special forms of ECSs. The first model is the

accretive surface growth model with an elliptical cross-section and elliptical cell tract. The second model is we obtain elliptical
magnetic flux tube surfaces (EMFTs) with elliptical cross-section and elliptical formation. The most important feature of these
surface formations is that they are produced using elliptic quaternion algebra, which makes operations and MAPLE drawings very
easy. As a result, surfaces that are closer to natural formations, physically meaningful, and pleasing to the eye have been produced.
In addition, we provide various biological and physical examples and visualize the images of these surfaces by using the MAPLE
program
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Abstract:

In this study, we will express the 2-crossed module of groups from a high-dimensional categorical perspective. According to
simplicial homotopy theory, a 2-crossed module is the Moore complex of a 2-truncated simplicial group [2]. Therefore, 2-crossed
module is an algebraic homotopy model for the homotopy 3-types. For homotopy modeling, see [5, 8].

Tricategories are a 3-dimensional generalization of the bicategory concept [4, 6]. Any tricategory is triequivalent to Gray-category,
where Gray is a category enriched over the monoidal category 2Cat equipped with the Gray tensor product [4]. Briefly, a Gray-
category is a semi-strict 3-category for homotopy 3-types [3, 1]. Naturally, the tricategory perspective is used in homotopy theory.
In [7, 9], the 2-crossed module is associated with the concept of Gray-category. Our aim in this study is to obtain a single-object
tricategory from any 2-crossed module of groups.
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Abstract:
In this talk, we give the basic concept of sampling type approach methods and aproximation properties of bivariate sampling
Durrmeyer operators for functions belonging to weighted space of functions. We first present well-definiteness of bivariate sampling
Durrmeyer operators in weighted spaces of functions, pointwise and uniform convergence of these series. Next, we determine rate
of convergence via bivariate weighted modulus of continuity. Moreover a quantitative Voronovskaja theorem is also present to
obtain a rate of pointwise convergence and an upper estimate for this convergence.
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Abstract:
The objective of the present paper is to study the logarithmic coefficients of the class S∗

T (µ) of starlike functions which is related
with generalized telephone numbers, by using bounds on some coefficient functional for the family of functions with positive real
part.
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Abstract:
The concept of the partial metric p on a non-empty set X was introduced by Matthews [3] and redefined by Heckmann [2] as the
weak partial metric with minor modifications. The most remerkable feature here is that, unlike the classical metric, the distance
from the point itself may not be zero. In [1], the authors examined new fixed point results in weak partial metric spaces. Our aim
in this talk is to examine new fixed point problems in weak partial metric spaces.
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Abstract:
In this talk, deals with new fixed point theorems through G−strongly contractive maps. The results are confered in spherically
complete ultrametric space, which is invested with a graph, for single valued mappings. The specific cases of the results which
produce the existing ones are presented and some examples are contributed to illustrating our outcomes. Also, an application is
offered that is implemented in dynamic programming.
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Abstract:
Let L be a free metabelian Leibniz algebra with generating set X = {x1, ..., xn} over the field K of characteristic 0. An auto-
morphism θ of L is said normal automorphism if each ideal of L is invariant under θ. In this study, it is proven that every normal
automorphism of L is an IA-automorphism and every normal automorphism is inner.
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Abstract:
Path, cycle, star and complete graphs are the classical graph classes that are used in many combinatorial calculations made by
graphs. The k-th power graph of a graph is obtained from the graph by adding a new edge between all pairs of vertices at maximum
distance k. Omega invariant is a new topological and combinatorial graph invariant recently defined by Delen and Cangul. In this
study, we concentrate on the k-th power graphs of the path, cycle, star and complete graphs and obtain several properties of them.
Especially, the omega invariant and the number of edges of these power graphs are calculated. The results given here have many
combinatorial and topological properties and applications.
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Abstract:
In this talk, we give a new generalization of Mellin-Gauss-Weierstrass operators. We calculate moments of the new operators and
express the behaviour of the modified operators in some weighted spaces. Later, the weighted approximation properties of operators
using weighted logarithmic modulus of continuity are stated.
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Abstract:
The bacterial buildup causes an irreversible attachment known as EPS to develop on filter surfaces over time. This layer starts to
narrow the pores, requiring more pressure to be applied to the filter to maintain the flux. Since high pressure reduces the filter’s
lifespan, our primary objective is to reduce this pressure by minimizing irreversible bacterial attachment. To attain this goal,
we first introduce a simplified mathematical model defining the accumulation dynamics, then determine the model parameters
numerically. Finally, we employ optimal control analysis to find optimal solutions.
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Abstract:
In the paper, we first calculate indexes of some modular subgroups and, using these, we solve a congruence equation x2 + a2 ≡ 0
(mod pβ) without the Girard-Fermat Theorem by using a special imprimitive action introduced by the above modular subgroups
where p is a prime of the form p ≡ 1 (mod 4), a is any integer coprime with p, and β is a natural number. Finally, we put our
conjecture at the end of the paper.
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Abstract:
Fixed point theory studies have been a popular research area in recent years, both in metric spaces and in some generalized metric
spaces. One of the generalized metric spaces defined in recently is F -metric spaces. Any metric space is an F -metric but the
converse is not true generally. Therefore, F is an important class of the metric distance function.

LetX be a non-empty set and f : X → X be a mapping. If f (x) = x for any x ∈ X , then x is fixed point of f . Preŝić introduced
this definition as f (x, x, ..., x) = x for the mapping f : Xk → X. Also proved a fixed point theorem for a mapping satisfying
generalized contraction.

In this study, the Preŝić type contraction principle will be defined in F -metric spaces and fixed point theorems will be proved for
this type contraction.
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Abstract:
The Banach contraction principle is one of the first and most important results of the fixed point theory. According to this principle
proved by Banach in 1922; “(X, d) is a complete metric space and f : X → X is a self mapping. If there is a constant 0 ≤ k < 1
such that the inequality d(fx, fy) ≤ k.d(x, y) is provided for each for each x, y ∈X , then f has unique fixed point”. Fixed point
theory has many generalizations of this principle used in many sciences as well as mathematics.

In this study, the rational type Hardy Roger contraction principle was defined in b-metric spaces and common fixed point results
were proved for Hardy Roger type contraction via λ−sequences.
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Abstract:

Exchange ring have been characterized by the property that for all a ∈ R, there exist an idempotent e ∈ aR such that (1 − e) ∈
(1− a)R. A unit-picker is a map G that associates to every ring R a well-defined set G(R) of central units in R such that G(R) is
invariant under isomorphism of rings.

In [5] An element q in a ring R is called a G-idempotent (or quasi-idempotent [4]) if q2 = gq for some g ∈ G or, equivalently,
g−1q is an idempotent for some g ∈ G. In this work we introduce the notation of G-exchange ring via G-idempotent and give some
relation betweenG-exchange ring and (strongly)-G clean ring.
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Abstract:

Hybrid numbers are generalization of the complex, hyperbolic and dual numbers. An involution or anti-involution is a self-inverse
linear mapping. In this paper we present involutions and anti-involutions of hybrid numbers.
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Abstract:

In this paper, we considered the eigenvalues and eigenfunctions of the fractional boundary value problems and the transmission
conditions. First, we presented some theorems that give the spectral properties of the studied problem. Then, at the end of the study,
we finished with an example to illustrate the given theorems.
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2 Department of Mathematics Sinop University Sinop, Türkiye

nsbayram@baskent.edu.tr, sevdaorhan@sinop.edu.tr

key-words: Power series method, double sequences, Orlicz function.

Abstract:
The presentation aims to give the notions of strong P 2

p -convergence and P 2
p -statistical convergence for double sequences with

respect to an Orlicz function. Based on these new notions of convergence, new double sequence spaces and some of their properties
are given. Also, some inclusion relations are studied. Finally, it is remark that the results can be obtained for modulus function
under proper choices.
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Abstract:
The aim of the present paper to introduce a Kantrovich Stancu type Dunkl generalization of Szász operators including two-variable
Hermite polynomials defined by Krech [14]. Then, we want to investigate approximation properties for these operators with the
help of Korovkin theorem. Moreover, we give other approximation results via the class of Lipschitz functions, classical modulus
of continuity, second modulus of continuity and Peetre’s K-functional
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Abstract:
Technology, which has developed rapidly in recent years, brings disadvantages along with its advantages. This technology, which
is used in almost every aspect of our lives, especially affects children and young people and causes them to become addicted to
gadgets. For this reason, it can significantly affect both the life and education of individuals and cause serious health problems.
In this study, a mathematical model representing this problem is discussed. An optimal treatment control is adapted to the model
for individuals who can overcome such a problem, that is, individuals who have reached the infected level. For this purpose, the
basic concepts of optimal control theory are utilized and Hamilton’s formalism is used. Runge-Kutta 14 algorithm is used to
obtain the numerical solutions. Simulations reveal of the problem and numerical results reveal how effective treatment control is
on infected individuals. As a result, it is observed that treatment significantly affects infected individuals and even individuals in
other compartments.
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Abstract:
In this study, we focus on statistical inference for the geometric process when the distribution of the first event is assumed to follow
a skew-normal distribution. Several point estimation methods such as maximum likelihood, Anderson Darling, Cramér-von Mises
and the least squares method are used to estimate the parameters of the geometric process. Interval estimation is also discussed in
terms of maximum likelihood and bootstrap methods. A simulation study is performed to evaluate the accuracy of the proposed
point and interval estimation methods. Finally, a numerical example is provided.
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Abstract:
In this work, we present new existence theorems for the sum of two linear multi-valued operators under generalized contraction
conditions. In particular, the obtained results are used to investigate the existence of solutions to some integral inclusions. Finally,
we provide some applications that explain the results.
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Abstract:
This presentation unveils a groundbreaking concept known as △-connection graphs, specifically designed for many-valued algebras,
providing an innovative framework that is analogous to logical structures. These graphs are constructed by associating vertices with
elements from many-valued algebras, and their connections are established through the utilization of the △-connection operator.

In addition to introducing △-connection graphs, this study introduces novel ideas in the form of graphs of equivalence classes. By
incorporating the △EQ-connection operator and leveraging the complement of the annihilator within these algebraic structures, this
concept introduces a fresh perspective on the categorization and organization of elements within many-valued algebras. Through
extensive exploration, the research uncovers significant findings and essential insights into the characteristics and behavior of these
graphs, anchored in fundamental algebraic properties.

Moreover, the investigation delves into the domain of graph folding within many-valued algebras, offering a comprehensive analy-
sis of how graphs can be folded within these algebraic structures. By establishing a crucial link between the graph of equivalence
classes and the graph folding of many-valued algebras, the study unravels an intricate relationship, further enriching our compre-
hension of the intersection between graph theory and many-valued algebraic structures.

To facilitate the practical implementation of these concepts, the research presents a collection of pioneering algorithms, meticulously
crafted to address the unique challenges inherent in many-valued algebras. These innovative algorithms serve as invaluable tools
for researchers and practitioners in various related fields, empowering them to navigate the complexities of many-valued algebraic
systems and fostering advancements in these domains.
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Abstract:
The Inverse Rayleigh distribution is commonly used in reliability and survival analysis. In this study, the modified maximum like-
lihood estimate is obtained for the parameter of Inverse Rayleigh distribution under Type-II left and right censoring. Furthermore,
maximum likelihood, Anderson-Darling, Cramér-von Mises type, and least squares estimators are also examined. The performance
of the proposed estimators under different censoring schemes and parameter settings is evaluated by a Monte Carlo simulation. A
numerical example is also provided.
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Abstract:
The Farlie-Gumbel-Morgenstern (FGM) distribution family was introduced by Morgenstern [1], Farlie [2] and Gumbel [3]. The
FGM distribution family is quite attractive because of its simple structure and provide a modelling the dependence between two
random variables. There are numerous studies in the literature because it is a widely used distribution. FGM type bivarite gamma
distribution was defined by D’Este [4] and Gupta and Wong [5]. On the other hand, ranked set sampling (RSS) is a cost effective
sampling method that is developed by McIntye [6]. First, Stokes [7] considered maximum likelihood (ML) estimator based on
RSS for dependence parameter in bivariate normal distribution. Recently, ML estimators using ranked-based sampling designs
were investigated by Sevil and Yildiz [8] for dependence parameter of Gumbel (type slowromancapi@) bivariate exponential
distribution. The present work investigate ML estimators based on simple random sampling (SRS) and RSS for the dependence
parameter of FGM type bivariate gamma distribution. Also, algorithms to generate sampling data from FGM type bivariate gamma
distribution are provided.
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Abstract:
This talk is dedicated to the investigation of a fractional order discrete predator-prey model. First of all the local stability of fixed
points is studied. Then flip and Neimark-Sacker bifurcation at a positive fixed point is analyzed, respectively and some graphics
are given to illustrate the results.

References
[1] Barman, D., Roy, J., and Alam, S., (2022), Impact of wind in the dynamics of prey–predator interactions, Mathematics and

Computers in Simulation, 191, 49-81.

[2] Yousef, F., Semmar, B., and Al Nasr, K., (2022), Dynamics and simulations of discretized Caputo-conformable fractional-order
Lotka–Volterra models, Nonlinear Engineering, 11(1), 100-111.

[3] Baydemir, P., Merdan, H., Karaoglu, E., and Sucu, G., (2020), Complex dynamics of a discrete-time prey–predator system
with Leslie type: stability, bifurcation analyses and chaos, International Journal of Bifurcation and Chaos, 30(10), 2050149.

[4] Kuznetsov, Y. A., (1998): Elements of Applied Bifurcation Theory, Springer-Verlag, NY.

195



2nd International E-Conference on Mathematical and Statistical
Science: A Selcuk Meeting

On the Fuzzy Randic Energy and Fuzzy Randic Estrada Index of Fuzzy Graphs

Secil Seyran1 and Ezgi Kaya1

1Department of Mathematics, Igdir University, Igdir, Turkey

sclaltun7616@gmail.com, ezgi.kaya@igdir.edu.tr

key-words: Fuzzy graphs, fuzzy randic index, fuzzy randic energy, fuzzy randic estrada index.

Abstract:

A fuzzy graph G = (V, α, β) is a nonempty set V together with a pair of functions where α : V → [0, 1] is a fuzzy subset and
β : V × V → [0, 1] is a fuzzy relation on α such that β(u, v) ≤ min {α (u) , α (v)} for all u, v ∈ V. The fuzzy Randic index
is the half of sum [α (u)α (v) d (u) d (v)]

1
2 where uv ∈ β and d (u) is the degree of vertex u, that is, d (u) is the sum β(u, vi)

which u ̸= vi. The corresponding fuzzy Randic matrix is the square matrix of order n whose (i, j)th entry whenever i ̸= j, is
[α (u)α (v) d (u) d (v)]

1
2 and zero otherwise. In this study, fuzzy Randic energy and fuzzy Randic Estrada index are introduced

and some bounds established for this energy and index.
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Abstract:
Around the world, there is concern over the COVID-19 illness. Numerous aspects of daily life are stopped by it. The COVID-19
epidemic has an effect on economic activity all across the world. The Corona virus is the pathogen responsible for COVID-19
disease. Specifically, SARS (co-emerging in Guangdong, China, in 2002), MERS-CoV (appeared in the Middle East in 2012), and
SARS are the three coronaviruses in a row of the Corona Virus family to arise, be identified, or be detected earlier (CoV-2 emerged
in Wuhan, China, in 2019). Since the emergence of COV-2 and its rapid increase in human infection, mathematical modeling on
COVID-19 has received attention. Coronavirus research has been ongoing for decades. For more details one can see the recent
work published [Tian et. al. [1], Hyun et. al. [2] and Chu et. al. [3] ]

Entry into a nation in contravention of immigration regulations is referred to as illegal immigration. It concerns a number of politi-
cal, economic, and social issues and has gained significant attention in both industrialized and more developed developing countries
due to the controversy it has caused. There are thought to be 280.6 million international immigrants worldwide, according to UN
DESA, 2020, which is accessible on the website of the International Organization of Migrants (IOM) [4], while it is challenging
to make precise estimates for illegal immigrants. In addition, the majority of illegal immigrants enter a nation lawfully but remain
there longer than allowed without having their resident visas reinstated. The non-linear mathematical model used in this proposed
study aims to explain the dynamics of the Corona virus’s spread among people. The proposed study aims to assess and devise the
effective strategies to detect and control the disease from further spread and to prognosticate the future course of a disease. It also
aims to study the impact of illegal migrants on the spread of infectious diseases like COVID-19. Inclusion of the factor illegal
immigrants along with other parameters make our model more realistic.
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Abstract:
In the recent years, the area of fuzzy integro-differential equations has developed a lot and plays a key role in the field of engineering.
The elementary impression and arithmetic of fuzzy sets were first introduced by Zadeh. Later, the area of fuzzy derivative and fuzzy
integration was studied, and some general results were developed. Furthermore, FIDEs in a fuzzy setting are a natural way to model
the ambiguity of dynamic systems. Consequently, different scientific fields, such as physics, geography, medicine, and biology, pay
much importance to the solution of different FIDEs. Solutions to these equations can be utilized in different engineering problems.
Seikkala first defined fuzzy derivatives, while the concept of integration of fuzzy functions was first introduced by Dubois and
Prade. In the 1990’s Watugala [5] has introduced a new integral transform called the Sumudu transform. In [1, 3] is proposed
the idea of the fuzzy method of transformation of Sumudu to solve fuzzy partial differential and integro-differential equations.
The technique of the fuzzy Sumudu transform method for solving a fuzzy convolution Volterra integral equations and the fuzzy
integro-differential equation was developed in [2] and [4]. Sumudu transform along with broad applications has been utilized in
the area of system engineering and applied physics.

In this paper, we use of fuzzy Sumudu transform for solving the Volterra fuzzy integro-differential equation of first kind with
convolution kernel ∫ x

0

k1(x− s)⊙ w(s))ds⊕
∫ x

0

k2(x− s)⊙ w(n)(s))ds = g(x), (5)

with the initial conditions
w(i)(0) = bi, i = 0, 1, 2, ..., n− 1, (6)

where k1, k2 : [a, b] × [a, b] → R, are continuous functions on E1 and g, u : [a, b] → E1 are continuous fuzzy-number valued
functions and bi, (i = 0, 1, ..., n− 1) are constants. The set E1 is the set of all fuzzy numbers.
By using fuzzy Sumudu transform method, we directly convert Volterra fuzzy integro-differential equation of first kind with convo-
lution kernel into an algebraic equation. Solving this algebraic equation and applying fuzzy inverse Sumudu transform we obtain
the exact solution. This method is illustrated by giving of various examples.

Acknowledgments This work is partially supported by the Bulgarian National Science Fund under Project KP-06-PN62/1.
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Abstract:
Vandermonde matrices arise frequently in computational mathematics in problems that require polynomial approximation. The
polynomial interpolation problem through data given at a set of distinct interpolation points can be expressed in the monomial
basis. This gives rise to a linear system of equations with a Vandermonde matrix. A difficulty with a Vandermonde matrix is that
this matrix with real nodes is generally quite ill-conditioned [1], even for not very high orders. This ill-conditioning may vary
reasonably with the distribution of the points.The general recommendation is to use the highly non-uniform Chebyshev nodes, but
the problem remains what to do if experimental data is available only at equally spaced points. In this case, polynomial interpolation
has the well-known drawback that polynomial interpolation with equidistant nodes is unreliable due to the Runge phenomenon and
is also numerically ill-conditioned. By taking advantage of the optimality of the interpolation processes on Chebyshev-Lobatto
nodes, the mock-Chebyshev subset interpolation is one of the best strategies to defeat the Runge phenomenon [2, 3, 4].

In this study, we investigate numerically the condition number of the Vandermonde matrix and find out that the condition number
can be reduced by using mock-Chebyshev nodes, as in the case of using Chebyshev-Lobatto nodes. Moreover, we extend our
investigation to a Vandermonde-like matrix by using a basis of Chebyshev polynomials and show numerically that, in this case, the
condition number of this matrix can be reduced significantly.
Acknowledgement: This work has been supported by Yildiz Technical University Scientific Research Projects Coordination Unit
under project number FYL-2023-5661.
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Tuğba Tamirci1 and Mustafa Özkan1

1Department of Mathematics, Faculty of Science, Gazi University, Ankara, Türkiye

tugba.tamirci1@gazi.edu.tr, ozkanm@gazi.edu.tr

key-words: Almost bronze structure, (conjugate) linear connection, structural and virtual tensor field.

Abstract:
In this study, we give some properties of the conjugate connection on an almost bronze structure. We express the almost bronze
conjugate connections in terms of structural and virtual tensors from the almost product structure. In addition, the existence of
duality between the almost bronze and almost product conjugate connection is investigated.
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Abstract:
Leibniz algebras were first introduced by Loday [7] as a non-antisymmetric version of Lie algebras. A Leibniz algebra L over a
field K is a non-associative algebra with multiplication, called bracket, [, ] : L× L −→ L satisfying the Leibniz identity

[x, [y, z]] = [[x, y] , z]− [[x, z] , y]

for all x, y, z ∈ L. If the condition [x, x] = 0 for all x ∈ L is satisfied, this identity is equivalent to the Jacobi identity L is called
as Lie Algebra. Let X be a set, L(X) be the free non-associative algebra on X over K and IL be the two-sided ideal of L(X)
generated by the elements

[a, [b, c]]− [[a, b] , c] + [[a, c] , b]

for all a, b, c ∈ L(X). Then the algebra F (X) = L(X)/IL is a free Leibniz algebra with the free generating set X . Let K be a
field of characteristic zero and F be the free Leibniz algebra with the free generating set {x1, x2, ..., xn} over K. We denote by F ′

and F ′′ the derived subalgebras of F and F ′, respectively. F ′ is the commutator ideal of F and F/F ′ is a free K-module. F/F ′′

will denote the free metabelian Leibniz algebra generated by the set {x1, x2, ..., xn}. IAut(F/F ′′) denotes the IA automorphism
group of F/ F ′′.

In this work, we determine the structure of IA-automorphism group of the free metabelian Leibniz algebra of n-rank over a field
K of characteristic zero. Also, we describe an explicit matrix form correnponding to the IA-automorphisms of free metabelian
Leibniz algebras of rank n.
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Abstract:
Recently, metric fixed-point theory has been extensively studied. This theory was initiated with Banach fixed-point theorem.
Some generalizations of this theorem have been investigated under the different approaches. One of them is to generalize the used
contractive condition and another approach is to generalize the used metric space. For the second generalization, a lot of generalized
metric spaces were defined in the literature. In this context, our main aim is to introduce the notion of a triple-composed S-metric
space as a new generalization of both a metric and an S-metric space. Also, we give some basic and topological notions related
to triple-composed S-metric space. We investigate some properties of this notion. Finally, we prove some fixed-point theorems on
triple-composed S-metric spaces.
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Abstract:
Bipolar soft set is provided with two soft sets, one positive and the other negative. By adding the opinions of experts to this set, it is
easier to choose which feature is stronger to find the object we want. The concept of near soft set is a concept that can distinguish
soft sets with similar properties according to the same equivalence class. These two sets of features and expert opinions can be
thought of as a single feature set.

In this article, the concept of a near bipolar soft expert set and its basic properties are introduced, to which the near set features
are added to the bipolar soft expert set. In this new set, with the help of features and expert opinions, a new equivalence relation
is created and objects are classified. Accordingly, the basic properties of the set can be examined. With the near bipolar soft
expert set, practicality will be provided in decision making so that we can find the most suitable object in practice. This new
idea is illustrated with real-life examples. Thanks to the near bipolar soft expert set, we make it easy to choose the one closest to
the criteria we want in decision making. Among the many given objects, we can find the ones with similar properties with the
properties we want with an equivalence relation that we restrict more by using the experts’ opinion.
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Abstract:
We systematically gather general fixed point theorems within modular and connected metric spaces, thoroughly examining their
resemblances and disparities through a diverse array of illustrative examples.
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Abstract:
A locally solid Riesz space is a Riesz space endowed with a linear topology τ that has a base at zero consisting of solid sets
[2]. Albayrak and Pehlivan [3] introduced and studied statistical τ -convergent sequences in locally solid Riesz spaces. Thereafter,
Mohiuddine and Alghamdi [4] extended their idea through a lacunary sequence in locally solid Riesz spaces.

In this study, using deferred density ([1],[5]) we introduce the concepts of deferred statistical τ -convergence, deferred statistical τ -
boundedness and deferred statistical τ -Cauchiness of sequences in locally solid Riesz spaces. Along with some inclusion theorems,
we also generalize statistical continuity by defining deferred statistical continuity of functions between locally solid Riesz spaces.
Let (R, τ) be a locally solid Riesz space and ⟨a, b⟩ ∈ Ω be given. A sequence x = (xm) in R is said to be deferred statistically
τ -convergent to the point σ ∈ R if for each U ∈ Nτ (θ), Db

a(MU ) = 0 where MU = {m ∈ N : (xm − σ) /∈ U}, i.e.,

lim
n→∞

1

bn − an

bn∑
m=an+1

χMU (m) = 0.

We denote this by S⟨a,b⟩
τ − limxm = σ.We shall denote, by S⟨a,b⟩

τ (R), the set of all deferred statistically τ -convergent sequences

in (R, τ).
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Abstract:
After the discovery of quantum groups [1], the interest in the geometry of quantum Lie (super)groups and Lie (super)algebras
in mathematics and mathematical physics has increased considerably and the work on this subject continues at full speed. In the
language of quantum groups, there are two types of deformations: standard (or q-deformation) and non-standard (or h-deformation).
The q-deformation of Lie groups and algebras are presented in [2] and non-standard deformation in [3-5].

Let A be a free superalgebra and a, β, γ, d be elements of A, where the degrees of a and d are 0 and β and γ are 1. The

supergroup GL(1|1,A) := GL(1|1) is the group of matrices of the form T =

(
a β
γ d

)
. The two-parameter h-deformation of

the supergroup GL(1|1), denoted by GLh,h′(1|1), is given in [5]. The coordinate algebra of this quantum supergroup, denoted
by O(GLh,h′(1|1)), has a Hopf superalgebra structure. So, an extended differential calculus can be constructed on this Hopf
superalgebraO(GLh,h′(1|1)), which will be done in the present work. This calculus includes functions on the quantum supergroup
GLh,h′(1|1), their differentials, partial derivatives and inner derivatives. Therefore, they must have possible (h, h′)-deformed
commutation relations between them. To find them, we will use the bi-covariance of the calculus. Then a linear homomorphism
σ : O(GLh,h′(1|1)) −→ M4(C) exists, where C denotes the complex numbers. Using this description acting on the generators of
O(GLh,h′(1|1)), we obtain matrix representations that preserve the structure of the superalgebra. By defining super Cartan-Maurer
1-forms and finding the relevant relations, we have another algebra homomorphism µ : O(GLh,h′(1|1)) −→ M4(C). Using this
description, we will find the commutation relations of the inner derivatives with the generators of O(GLh,h′(1|1)), differentials
and partial derivatives. Thus an extended differential calculus on O(GLh,h′(1|1)) will be established.
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Abstract:
Let Fq be a finite field with q elements, where q is a power of a prime. A polynomial g(x) ∈ Fq[x] is called a permutation
polynomial (PP) over Fq whenever the associated function g : a 7→ g(a) is a permutation of Fq . Recently there has been a great
interest in permutation polynomials with a few terms because of their simple algebraic structures and extraordinary properties.
Permutation polynomials are also very important since there are many applications of them in areas such as cryptography, coding
theory and combinatorial designs. In this talk we will try to give our recent results on permutation polynomials over finite fields.
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Abstract:
In this talk, we study nonlinear differential equations with non-instantaneous impulses. Several types of stability of the solutions
such as stability, uniform stability, and Lipschitz stability, are presented, discussed and illustrated on examples. Appropriate
modification of the classical Lyapunov function is defined and applied, since the solutions of the differential equations with non-
instantaneous impulses are piecewise continuous functions. Some sufficient conditions are presented and verified on the examples.
The computer algebra system "Wolfram Mathematica" is used to solve the given differential equations and to graph their solutions.
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Abstract:

This study is concerned with the Schur stability of the matrix families L(A,B) consists of linear sum and C(A,B) consists of
convex combination. According to Lyapunov’s theorem, the matrix A is Schur stable if and only if there is a symmetric and
positive solution H which satisfy the Lyapunov matrix equation A∗HA−H + I = 0 [1]. ω(A) = ∥H∥ is defined as the quality
of Schur stability of the matrix A [2, 3]. For the matrices A ∈ SN = {A ∈MN (C) | ω(A) <∞} , B ∈ MN (C), the Schur
stability intervals IL and IC of the matrix families were determined using the continuity theorems, respectively. The continuity
theorems based on Schur stability parameters ω indicates the sensitivity of the Schur stability [4, 5]. The intervals IL and IC were
extended with the help of methods which based on continuity theorems and the algorithms which based on methods. At the end of,
the extended intervals Ie

L and Ie
C were obtained, which guarantees the Schur stability of the matrix families. On the other hand, the

similar results were done for ω∗−Schur stability. Finally, the examples related to the Schur stability intervals were given.
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Abstract:
In this talk, we give a modification of Mellin convolution type operators. In this way, we obtain the rate of convergence with the
modulus of the continuity of the m-th order Mellin derivative of function f , but without the derivative of the operator. After that,
we express Taylor formula including Mellin derivatives with integral remainder. Later, a Voronovskaya type theorem is proved. In
the last part, we state weighted approximation properties of the modified operator.
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Abstract:
Kalia introduced a new bronze ratio in [3] which is related to the bronze Lucas and bronze Fibonacci numbers, which are not
members of the metallic mean family. In [5] the authors investigated new almost bronze structures by using the new bronze
mean. The new almost bronze structures are polynomial structures with a structure polynomial of Q(Φ) = (Φ)2 −mΦ + Id for
m ∈ R \ [−2, 2] on differentiable manifolds. They used an almost product structure to examine a new almost bronze structure’s
geometry on a differentiable manifold and defined an almost bronze Riemannian manifold.

In this paper, we study the geometry of submanifolds of almost bronze Riemannian manifolds. We give fundamental properties of
structure induced on submanifolds and examine the invariant submanifolds of almost bronze Riemannian manifolds.
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Abstract:
We aim to find an action of a dual bending energy functional defined on the dual pseudo-sphere or known Lorentzian dual unit
sphere in dual Lorentzian 3-space. We express the necessary condition for the non-null dual curve on the dual pseudo-sphere to
be elastic by a dual Euler-Lagrange equation. When solving the real part of the dual Euler-Lagrange equation using Jacobi elliptic
functions, we solve the dual part using the method of integral factors. We classify the solutions of dual spacelike and timelike curves
on the dual pseudo-sphere. Additionally, we are employing the Study mapping to investigate the scenarios where any timelike or
spacelike elastic curve on the dual pseudo-sphere corresponds to an elastic strip in Minkowski 3-space.

References
[1] Ayyıldız N., Çöken A.C. and Yücesan A., (2007), A characterization of dual Lorentzian spherical curves in the dual Lorentzian space, Taiwanese Journal of

Mathematics, 11(4), 999-1018

[2] Abdel-Baky R., (2017), Evolutes of hyperbolic dual spherical curve in dual Lorentzian 3-space, International Journal of Analysis and Applications, 15(2), 114-124

[3] Choi S.M., (1995), On the Gauss map of ruled surfaces in a 3-dimensional Minkowski space, Tsukuba journal of mathematics, 19(2), 285-304

[4] Liu H. and Yuan Y., (2012), Pitch functions of ruled surfaces and B-scrolls in Minkowski 3-space., Journal of geometry and physics, 62(1), 47-52

[5] Guggenheimer, H.W. (2012): Differential geometry, Courier Corporation

[6] Oral M., (2010): Elastic curves on hyperquadrics in Minkowski 3-space, M.Sc. Thesis, Süleyman Demirel University

[7] Scheaf J.A., (1988): Curvature theory of line trajectories in spatial kinematics, Ph.D. Thesis, University of California

[8] Schwalm W.A., (2015): Lectures on selected topics in mathematical physics: Elliptic functions and elliptic integrals, IOP Publishing, Morgan-Claypool Publishers

[9] Tükel G.Ö. and Yücesan A., (2019), Elastic strips with timelike directrix, Mathematical Reports, 21(1), 67-83

[10] Tükel G.Ö. and Yücesan A., (2019), Elastic strips with spacelike directrix, Bulletin of the Malaysian Mathematical Sciences Society, 42, 2623-2638
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Abstract:
We explore the impact of curve theory on the characterization of Lorentzian submersions which are special cases of semi-
Riemannian submersions. We firstly give a classification of curves according to their causal character along a Lorentzian sub-
mersion. Then, we investigate the effects of certain curves, specifically the non-null Frenet curve, the non-null circle, the non-null
helix, and the geodesic, under a Lorentzian submersion, and we seek their geometric meaning. Finally, we examine the situation
where a Cartan-framed lightlike curve is carried from the total manifold to the base manifold through a Lorentzian submersion.
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Abstract:
Let E and F be two Archimedean Riesz spaces (vector lattices). A function T : E → F is called orthogonally additive if
T (x + y) = Tx + Ty for every disjoint elements x, y ∈ E. An orthogonally additive order bounded operator T : E → F is
called an Urysohn operator and the space of all Urysohn operators from E to F is denoted by U(E,F ). A net (xα) in E is said to
be order convergent to x ∈ E, if there is a net (yβ) in E with yβ ↓ 0 and that for every β, there exists α0 satisfying |xα − x| ≤ yβ
for all α ≥ α0, and it is denoted by xα

o→ x. A net (xα) in E is unbounded order convergent to x ∈ E if |xα − x| ∧ u o→ x for
all u ∈ E+, and this convergence is denoted by xα

uo→ x. In this study, we introduce a new class of operators in Riesz spaces. We
say that an Urysohn operator T from Riesz space E to Riesz space F is an unbounded order continuous (uo-continuous) Urysohn
operator if xα

uo→ x in E implies Txα
uo→ Tx in F, and we denote by Uuo(E,F ). We get a lattice calculus of Uuo(E,F ) in the

Riesz space U(E,F ) for a Riesz space E and a Dedekind complete Riesz space F.
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Abstract:
In this work, we intend to investigate several psychological and learning theory models and establish a general functional equation
for them. By using the fixed point theory tools, we obtain the results related to the existence, uniqueness, and stability of a solution
to the proposed functional equation. Finally, we give two examples to support our main results.
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Abstract:
In this work, we consider a special nondegenerate equation with two weights. We investigate multiplicity result of this biharmonic
equation. Mainly, our purpose is to get this result using an alternative Ricceri’s theorem. Moreover, we give some compact
embeddings in variable exponent Sobolev spaces with second order to proof the main idea.
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[4] Diening L., Harjulehto P., Hästö P., Růžička M., (2011): Lebesgue and Sobolev Spaces with Variable Exponents, Springer-
Verlag, Berlin.

[5] Fan C. M., Huang Y. K., Chen C. S., Kuo S. R., (2019): Localized method of fundamental solutions for solving two-dimensional
Laplace and biharmonic equations, Engineering Analysis with Boundary Elements 101, 188-197.

[6] Kefi K., (2019): For a class of p (x)-biharmonic operators with weights, RACSAM 113, 1557-1570.

[7] Li L., Ding L., Pan W., (2013): Existence of multiple solutions for a p (x)-biharmonic equation, Electron. J. Differ. Equ.
2013(139), 1-10.

[8] Ricceri B., (2000): On a three critical points theorem, Arch. Math. (Basel) 75, 220-226.

[9] Ricceri B., (2009): A three critical points theorem revisited, Nonlinear Anal. 70, 3084-3089.

[10] Unal C., Aydin I., (2021): Compact embeddings of weighted variable exponent Sobolev spaces and existence of solutions for
weighted p(.)-Laplacian, Complex Var. Elliptic Equ. 66(10), 1755-1773.

216



2nd International E-Conference on Mathematical and Statistical
Science: A Selcuk Meeting

Fractional Trigonometric Korovkin-type Results by Statistical Convergence Based On A
Power Series Method

Nurefsan Sultan Ural1 and Tuğba Yurdakadim1
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Abstract:
In approximation theory, Korovkin-type theorems are well used since they provide us to determine the uniform convergence of
positive linear operators to identity by using only three functions {1, x, x2}. They have been investigated in different function
spaces, generally by using different concepts of convergences, by using q-calculus and rarely by fractional calculus.
In this talk, fractional trigonometric Korovkin-type approximation results will be presented via P -statistical convergence which
depends on a power series. Also, as an aplication of our theorems, various type examples will be constructed.
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Abstract:
We propose two modifications for Mellin-Picard operators. First, we compute moments of modified operators. Then, we discuss
weighted approximation and obtain Voronovskaya–type formulae for them in polynomial weighted spaces. An appropriate weighted
modulus of continuity is used in order to measure the convergence rate in polynomial weighted spaces. Some graphical examples
are presented which are comparing newly obtained operators and old version in case of approximation to the original function. In
addition, the modified versions are also compared among themselves in terms of rate of convergence.
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Abstract:
In this study, the smarandache ruled surfaces obtained by the movement of the frenet vectors of the successor curve on the T1N1 smarandache curve were defined.
Then, the Gaussian and mean curvatures of each ruled surface were calculated. It was shown that ruled surfaces formed by the movement of the tangent vector of the
successor curve and the vector T1N1 along the Smarandache curve T1N1 are developable surfaces. Additionally, if the principal curve is a planar curve, the ruled
surface formed by the principal normal vector of the successor curve along the Smarandache curve is a developable minimum surface. Conditions for other surfaces to
be openable or minimal surfaces were given. Finally, these surfaces were given examples and their shapes were drawn with the Maple 17 program.
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Abstract:
In this paper, the perturbed Radhakrishnan-Kundu-Lakshmanan equation, which is a significant model in the engineering field
for analyzing data transmission through nonlinear optical fibers, is studied. The equation is considered to construct the effective
scheme for the solution of governing model of the nonlinear phenomena in optical fiber communications. The extended trial
function method is implemented to construct optical soliton solutions of the equation under the effect of Kerr law nonlinearity. The
results are illustrated by figures with the aid of symbolic computation tools.
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Abstract:
A digital topological space X is a subset of Q×Q together with a map Img : X → R called a digital image on X . For simplicity,
we consider only grayscale images. Each element p in X (aka (sub-)pixels) in a grayscale image has a lumens value in R ∈ [0, 1].
One can also consider time-ordered sequences of images Imgt inX called video frames so that each picture element p = (p1, p2, t)
in a video frame at an elapsed time t is called (sub-)voxels.

Figure 1: Sample subimage centered on a voxel p

A picture element with integer coordinates is called a pixel (or a voxel in a video frame) and Img(p), is the average value of the
square {p1 ± 1

2
} × {p2 ± 1

2
} (see, e.g., sketch a subimage Fig. 1). We extend the results from L. Boxer [1] for a digital image in

Z × Z by introducing new types of adjacency relations. Further, given a digital image on X , we define a proximal relation on the
collection of its subimages as well as a proximal relation on the sequence of video frames.
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Abstract:
As is known, Covid-19 is one of the most serious epidemic that effects whole world in the recent times. The process of pandemic
which is occured because of this epidemic showed us the importance of the mask, distance and hygiene while we contend with
this epidemic. Also wearing the efficient mask and wearing the mask conveniently are as important as wearing mask that is one of
the most important factor for being protected from Covid-19. On the other hand, wearing mask has the same importance for both
susceptible and infected people. In this work, different rates of wearing mask and rates of mask efficiency are taken by using real
data in Turkey from April 21,2021 to April 30,2021 for emphasize to importance of these. A fractional SIR model with Caputo
fractional derivative is proposed to describe the dynamics of Covid-19 according to wearing mask by using real data in Turkey.
The obtained results can give an idea to people who study at this field for add on different parameters to the epidemic models for
different epidemics.
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Abstract:
In this paper, we propose the use of quiver representations as a tool for understanding artificial neural network algorithms. Specifi-
cally, we construct these algorithms by utilizing the algebra group of a finite cyclic group as vertices, and convolution transforma-
tions as maps. We demonstrate that circulant matrices can be used to represent these transformations, and we use this representation
to obtain change of basis groups. Furthermore, we examine the properties of moduli spaces, which are formed by the actions of
the change of basis group on the set of quiver representations. Through this analysis, we are able to compute the dimension of
the moduli spaces.
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Abstract:
This paper consists of two components - an application part and a theoretical part, where the former targets the applications of
geometric techniques in generating parametric curves, and the latter focuses on the algebraic analysis of rational space curves.
At the application level, we construct a family of rational space curves via quaternion products of two generating curves. At the
theoretical level, we use algebraic method to extra a µ-basis for this family of curves, and describe a basis for a special submodule
of the syzygy module in terms of a µ-basis for the syzygy module of this family of curves. A commutative diagram is provided to
summarize these results.
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Abstract:
Solving the systems of linear equation is a basic problem in linear algebra. In applications, the use of approximate solution methods
and calculation errors cause to encounter intervals. Therefore, in this study, we have considered the interval linear equation systems

Ax = b, (7)

whereA = (aij) is an interval n×n -matrix, b = (bi) is an interval n-vector. Calculating the solution of system (7) is a challenging
problem and it has received attention for years (see for example [1], [2], [3]).

In this study, we discussed the solution of the interval linear equation system (7) using the Iterative decreasing dimension method
(iddm). Iterative decreasing dimension method was given by [4] and it is an iterative method that calculates the solution of systems
of linear algebraic equations. Kaucher interval arithmetic was used in calculations, which extends and completes the classical
interval arithmetic algebraically [5].
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Abstract:
In this study, using the Leonardo polynomials, we define the Gaussian Leonardo polynomials. Next, using the Gaussian Leonardo
polynomials and hybrid numbers, we define the Gaussian Leonardo hybrid polynomials. Furthermore, we give some particular
properties of the Gaussian Leonardo polynomials and hybrid polynomials.
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Abstract:
In general topology, the localization is an important concept such as continuity. So, we focus on a generazition of Kuratowski’s
local function. To obtain a new decomposition of continuity using it, we introduce some new set types and continuous functions of
them. Finally, we give a decomposition of continuity.
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Abstract:
The theory of convexity plays a vital role in different fields of pure and applied mathematics. Consequently the classical concepts
of convex sets and convex functions have been generalized in different directions. Among others, (h,m)−convex functions and
s−convex functions have been used to provide novel estimations in the literature by several researchers (see the papers [3, 5]).
In this paper, some novel estimations of Hadamard type integral inequalities have been obtained for (h,m)−convex functions
and s−convex functions by using tempered fractional integral operator (see [1, 2]). The results have been provided by using the
assumptions that are given in theorems, the definitions of functions and properties of the fractional integral operator. Several special
cases have been considered.
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Abstract:
Inequality theory serves several new connections between mathematical analysis together with applied mathematics, statistics,
engineering sciences and numerical analysis. Classical and analytical inequalities are the tools that build these connections and
many researchers have made efforts to achieve strong and general inequalities. Fractional calculus have played a key role to provide
novel integral inequalities by using fractional operators in recent years. In this paper, we have proved some new integral inequalities
via generalized proportional fractional integral operators for integrable functions. We have obtained some more general estimations
by using the expansion of exponential function.
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Abstract:
Group crossed modules were firstly introduced by Whitehead in [1, 2]. Crossed modules of groups are equivalent to simplicial groups with Moore complex of length
one [3] and analogously for crossed modules of groupoids [4] . The notion of a 2-crossed module of groups was addressed by Conduche proved in [3] that the category
of 2-crossed modules of groups is equivalent to the category of simplicial groups with Moore complex of length two.

Crossed modules and 2-crossed modules of algebras [5, 6, 7, 8] are defined in the same way as in the group case, essentially switching actions by automorphisms to
actions by multipliers. As in the group case, simplicial algebras and 2-crossed modules of algebras are closely related [3, 4, 9]. If a simplicial algebra A has Moore
complex of length two then a 2-crossed module can be obtained from it. This gives [8, 10, 11] an equivalence of categories from the category of simplicial algebras with
Moore complex of length two and the category of 2-crossed modules of algebras.

As a more general notion, R-algebroids, where R is a commutative ring, were especially studied by Mitchell in [12, 13, 14] and by Amgott in [15]. Mitchell gave a
categorical definition of R-algebroids (cf. Definition 1). Later on, as a generalisation of crossed modules of associative R-algebras, Mosa introduced crossed modules of
R-algebroids and proved their equivalence to special double R-algebroids with connections in his thesis [16].

In this work, we introduce the 2-crossed module of R-algebroids, as a generalisation of 2-crossed module of commutative algebras. Then we obtain that an equivalence
of categories from the category of simplicial R- algebroids with Moore complex of length two and the category of 2-crossed modules of R-algebroids.
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Abstract:
In this study, magnetic and EM trajectories were researched, helical trajectories and elliptical Darboux vector were defined and
their relationship with geometric phase (that is known as Berry’s phase) was investigated through elliptical frame. In the first
section, the publications, studies and developments related to the subject are given. In the second section, the geometric and
physical theoretical preliminary information used in this study are given. In the third section, magnetic and E-M trajectories are
calculated if the elliptical frame’s vector field makes a right angle with E and these trajectories are expressed as theorems. In
addition, the relationship between trajectories and special curves, which are very important in geometry, is given as a theorem.
Likewise, helical trajectories have been investigated. In the fourth section, elliptic Darboux vector was defined, a new frame
containing this vector was obtained, and thus elliptic magnetic and E-M trajectories were investigated. The fifth section is devoted
to the results obtained in this study, and in the last section, the results obtained using the Maple program are visualized
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Abstract:
To determine the conditions for a set of positive integers to be the set of vertex degrees of a graph is the main problem of our study.
In this paper, we define Narayana graphs whose degree sequence consist of consecutive Narayana numbers. We determine all
possible sets of vertex degrees of any arbitrary length which consist of Narayana numbers.
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Abstract:

Classical squeezing function measures how much a domain in C⋉ looks like the unit ball. Recently, a modification of squeezing
function was defined using polydisc instead of unit ball in C⋉. In this talk, we will first mention some well-known properties of
classical and modified squeezing function. Then we will give our recent result on the characterization of polydisc using modified
squeezing function.
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Abstract:
This study focuses on determining an optimal control strategy for an online addiction model. It is a problem in which the individual
cannot control himself and is excessively dependent on games on the internet. By the suggested control strategy, we aim to reduce
the number of addicted individuals. The aim is to overcome addicted individuals. To support numerical results, various simulations
are held by Matlab software. Graphics show the effectiveness of the proposed control strategy.
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Abstract:
In this paper, the properties of eigenvalues of an impulsive Schrödinger equation has been studied. To examine these properties, the
Jost function of the problem has been analyzed. Some conditions which guarantee that the impulsive Schrödinger equation has a
finite number of eigenvalues with finite multiplicities have been obtained.
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Abstract:
In this presentation, using power series method almost everywhere, in measure, we study Korovkin type approximation theorems
for sequences of monotone and sublinear operators. We also present examples that satisfy our theorems. Finally, we calculate the
rate of convergence.
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Abstract:
The process of reconstructing a subspace not only by the root vectors that are contained in it but also by the limit process of
a sequence of subspaces, called approximate spectral synthesis, was suggested by Nikolskii [2, 3]. To be more precise, let X
be a Banach space of analytic functions on the unit disk D. Suppose X is invariant with respect to the shift operator S. A
subspace M of X , which is invariant with respect to the shift operator S, is said to admit strong approximate spectral cosynthesis
if there exists a sequence Mn of invariant subspaces such that dim(X/Mn) < ∞, M = limMn, and M⊥ = limM⊥

n , where
limMn = {x ∈ X : ∃xn ∈ Mn with xn → x} (see Definition 4 of [3]). In this talk, we discuss the result that proves that shift
invariant subspaces of D(µ) has this property whenever the associated measure µ has finite support.
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Abstract:

A crossed module given by Whitehead in [4] is an algebraic representation of a 2-type with the lowest degree of Peiffer nilpotency.
The optimum algebraic system for representing a 2-type is crossed modules. Conduché used simplicial properties to define 2-
crossed modules. Crossed squares [3], 2-crossed modules [1], quadratic modules are all algebraic equivalent of a 3-type. The
categorical relations of quadratic modules can be summarized with the following diagram
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In this work, we investigate the Barr exactness [2] of the quadratic modules over the same nil(2)-module base. In this manner, we
give the product of the quadratic modules and obtain that this category is finitely complete. Then we show that the the category of
quadratic modules exact by means of Barr.
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Abstract:
This study introduce a new family of smoothing techniques for a new class of exact penalty functions, which transforms the con-
strained optimization problems into unconstrained optimization problems. It is proved that each optimal solution of the exact
penalty function corresponds to an optimal solution of the original problem. Error analysis is performed to prove that the optimal
solution of the smoothed exact penalty problem is an optimal solution to the constrained optimization problem. Based on the pro-
posed smoothing technique, an algorithm which generates an optimal solution to the constrained optimization problem is presented.
The convergence of the proposed algorithm is proved in terms of theoretical and numerical aspects. Some numerical examples are
given to demonstrate the efficiency of the presented smoothing exact penalty method.
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Abstract:
Artificial neural network (ANN) is one of the artificial intelligence techniques widely used in estimation studies recently. To obtain
effective results with ANN, determining the variables, such as the input structure, the number of hidden layers, and the number
of units in the hidden layer, which form the architectural structure of the ANN and the learning algorithms to be used in the
training of the ANN is significant. A common conclusion has yet to be reached in determining these factors in the studies carried
out. Therefore, reviewing these factors for each problem is necessary to obtain good predictive results. In this study, the training
of ANN was carried out using the Particle Swarm Optimization (PSO) algorithm, which is one of the well-known metaheuristic
methods, and a PSO-trained ANN model was designed to estimate tourism incomes by comparing the estimation performances
of various architectural structures. In addition, the PSO-trained ANN model’s results were compared with those of the manually
designed ANN model using Backpropagation and Levenberg-Marquardt (BP-LM) learning algorithms. It has been observed that
the PSO-trained ANN is generally more successful than the BP-LM-trained ANN algorithm according to MSE, RMSE, and MAE
performance criteria for estimating tourism incomes.
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