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FOREWORD

On behalf of the Organizing Committee, we are very pleased to welcome you to the fourth
Western Balkan Conference on Mathematics and Applications, September 6-7, 2024
(http://wbcma2024.ilirias.com), in face to face and online form, supported by Ilirias Research
Institute(www.ilirias.com), Polytechnic University of Tirana, Albania:

https://upt.edu.al/ and University of Prishtina (www.uni-pr.edu), Prishtina, Kosovo. We hope
that, fwbcma2024 will be one of the most beneficial scientific events, bringing together
mathematicians from all over the world, and demonstrating the vital role that mathematics play

in any field of science and its application.

Naim L. Braha

On behalf of the organizing committee
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Stability of Global Solution of Wave Equation With Nonlinear First Order
Perturbation Terms

Abdelhadi Soumia
Department of Mathematics, University of Batna 2,
Batna, Algeria
s.abdelhadi@univ-batna2.dz

Abstract: In this work, we study the wave equation with damping, source and nonlinear first
order perturbation terms. Our aim is to prove that if the damping terms dominated the first order
perturbation term then the energy is decreasing After that, we use some assumptions for initial

data to prove that the solution of this system is global.

Keywords: Wave equation ; Damping term ; Source term ; First order perturbation term ; Global

existence.

References:

[1]J. Ball, “Remarks on blow up and nonexistence theorems for nonlinear evolutions equations”,
Quart. J. Math. Oxford. 28 (1977), 473-486.

[2] S. Berrimi and S. Messaoudi. “Existence and decay of solutions of a viscoelastic equation
with a nonlinear source”, Nonlinear Analysis. 64 (2006), 2314-2331.

[3] I. Hamchi, “Uniform decay rates for second order hyperbolic equations with variable
coefficients”, Asymptotic Analysis journal. 57, 1-2 (2008), 71-82.
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On the Concept of Rough Cesaro-Euler Statistical Convergence in Neutrosophic Normed
Spaces

Agon Mahmuti,
Faculty of Natural Science, Department of Mathematics, Univeristy of Sarajevo.
Sarajevo, Bosna and Hercegovina

agon.mahmuti@pmf.unsa.ba

Abstract. In this paper, we have introduced the concept of rough Cesaro-Euler statistical
convergence for sequences in neutrosophic normed spaces as a significant convergence criterion.
Neutrosophication effectively manages components that are partially dependent, partially
independent, or entirely independent in real-world scenarios. By exploring various properties of
rough Cesaro-Euler statistical convergence in these spaces, we offer valuable functional tools for
dealing with inconsistencies and uncertainties in practical applications. Additionally, we have
derived several equivalent conditions concerning the set of statistical limit points and cluster

points for sequences that are roughly statistically convergent in these spaces.

Keywords: Rough Cesaro-Euler statistical convergence, Generalized Cesaro-Euler summability

method, two normed spaces.
References:

[1] Aljimi E, Sirimark P, Ramizi A, Mahmuti A. Weighted (EA,q)(CA,1) Statistical Convergence
and Some Results Related to This Type of Convergence. Symmetry. 2022; 14(11):2363.
https://doi.org/10.3390/sym14112363.

[2] Aytar, S. (2008). Rough statistical convergence. Numer. Funct. Anal. Optimiz., 29(3-4):291-
303.

[3] Aytar, S. (2017). Rough statistical cluster points. Filomat, 31(16):5295-5304.

[4] Braha, N.L.; Loku, V.; Mansour, T.; Mursaleen, M. A new weighted statistical convergence
and some associated approximation theorems. Math. Methods Appl. Sci. 2022, 45, 5682—5698.

13



g\“/ . \”49 Western Balkan Conference on Mathematics and Applications 6-7;
Y * |\ September 2024, Tirana, Albania
= ~ g (http://wbcma2024.ilirias.com/)
2\ /S
NS
700195\1&

Mathematical Modeling of Price Dynamics and Inventory Management
Alfred Daci’, Sidorela Meta’, Saimir Tola®
L3Department of Mathematical Engineering, Polytechnic University of Tirana, Albania
’Business Administration Department, Epoka University, Albania

alfreddaci@gmail.com, a.daci@fimif.edu.al

Abstract: This study addresses the challenges of price and inventory management for a product
(Olim sunflower oil 1L) that is marketed in one of the "SPAR" supermarkets in the city of
Durrés through a differential mathematical model. Applications of differential systems are now
used in motion and change modeling in all fields of science. The theory of differential equations
has become an essential tool in economic analysis. Data were collected for a period of 7 months
and we used data analysis methods to determine the coefficients of the equations for the
production and sales model. Through the differential systems solution, the model aims to achieve
a stable inventory level and a stabilized price. These models can now be used to predict the
amount of sales and production depending on prices and price changes in future periods. The
model is useful for understanding market dynamics and assisting in strategic decision-making

around pricing and production.
Keywords: Mathematical model, Differential system, Stability, Production, Sales.

References:

[1] Strogatz, S.H., “Nonlinear Dynamics and Chaos”, CRC Press is an imprint of Taylor &
Francis Group, LLC. Third Edition (2024), 137-176.

[2] Gjoka, L., and A. Daci. “Analiza C, Ekuacione Diferenciale, Sisteme Dinamike”, (2019),
125-159.

[3] Brown, J. R., “An Modern Introduction to Dynamical Systems”, Oxford University Press,

(2018), 65-87.
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[4] Daci A., and Spaho A. “Bifurcation in a dynamical system: harvest models”. International

Conference on Research and Engineering-Challenges Toward the Future, Albania, (2013), 24-25.

[5] Daci A., “Dynamical Systems, Phase Plan Analysis-Linearization Method”, Journal of
Multidisciplinary Engineering Science and Technology (JMEST) ISSN: 2458-9403 Vol. 3 Issue
8, August — 2016, 5495-5502.

[6] Daci, A., “Sistemet  Dinamike,  Zbatime t€ tyre né€  Popullime”,

http://dx.doi.org/10.13140/RG.2.2.35948.18567 , (2016), 7-69.
[7] Sayama, S, “Introduction to the Modeling and Analysis of Complex Systems”, (2015), 29-34.

[8] Brannan. J. R., Boyce, W. E., McKibben, M. A., “Differential Equations, An Introduction to
Modern Methods and Applications”, (2015), 116-199.

[9] Zilll, D. G., Cullen, M. R., “Differential Equationswith Boundary-Value Problems”, Seventh
Edition, 304-332.

[10] Polyanin, A. D., Zaitsev, V. F., “Handbook of Ordinary Differential Equations, Exact
Solutions, Methods, and Problems”, (2018), 227-244.

[11] Howell, K. B., “Ordinary Differential Equations, An Introduction To The Fundamentals”,
Second Edition (2020), 765-814.

[12] Goode, S. W., Annin, S. A., “Differential Equations and Linear Algebra”, Fourth Edition,
Pearson (2017), 580-669.

[13] Hirsch, M. W., Smale, S., Devaney, R. L., “Differential Equations, Dynamical Systems,
And An Introduction To Chaos”, Elsevier (2004), 21-73.

[14] https://www.maplesoft.com/support/help/Maple/view.aspx?path=dsolve

[ 15]https://www.maplesoft.com/support/help/Maple/view.aspx?path=examples/DEplotSystems&
cid=124
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Computational Approaches to Animal Behavior: Mathematical Modeling and Machine
Learning Methods

Ali Turab

School of Software, Northwestern Polytechnical University, 127 West Youyi Road, Beilin
District,

Xi’an 710072, China
taurusnoor@yahoo.com
Abstract: This study explores the complexities of animal decision-making in T-maze
environments by integrating computational modeling with machine learning techniques.
Specifically, we focus on the binary decision-making process in T-mazes, analyzing how animals
choose between two paths. Our research utilizes a mathematical model designed to capture the
decision-making behavior of fish, providing analytical insights into their intricate behavioral
patterns. Additionally, we employ advanced machine learning algorithms to analyze behavioral
data from zebrafish and rats. The combination of these techniques yields high predictive
accuracies, demonstrating the effectiveness of computational methods in decoding animal
behavior in controlled experiments. This study not only enhances our understanding of animal
cognitive processes but also highlights the crucial role of computational modeling and machine

learning in advancing behavioral science.
Keywords: Modelling, Functional equations, Machine learning methods.
References:

[1] A. Turab, W. Sintunavarat, F. Ullah, S. A. Zaidi, A. Montoyo, J. A. Nescolarde-Selva,

Computational modeling of animal behavior in T-mazes: Insights from machine learning” Eco.

Inform. 81(2024), 102639.
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ON NORLUND SUMMABILITY OF TAYLOR SERIES IN WEIGHTED DIRICHLET
SPACES

A. BERDELLIMA' AND N. L. BRAHA®

'German International University in Berlin. Faculty of Engineering, Berlin 13507, Germany.

*University of Prishtina, Faculty of Natural Science and Mathematics, Department of
Mathematics and Computer Sciences, Av. Mother Teresa, Nr.5, 10000 Prishtina, Kosovo.

Abstract. We show that in a weighted Dirichlet space D,, for any @ > 0 there exists sequence of
Norlund operators (N,¥) such that the Taylor series of a holomorphic function in D,, is Norlund

summable with respect to(N,¥).
Keywords: Dirichlet space, Norlund mean, Hadamard multiplication, Hardy space.
References:

[1] A. Aleman. The Multiplication Operator on Hilbert Spaces of Analytic Functions.
Habilitationsschrift, Fern Universit at, Hagen, 1993.

[2] J. Boos. Classical and Modern Methods in Summability. Oxford University Press, Oxford,
2000.

[3] D. Borwein. Norlund operators on £ p. Canad. Math. Bull., 36(1):8—14, 1993.

[4] P. du Bois-Reymond. Zus atze zur Abhandlung: Untersuchungen “uber die Convergenz und

Divergenz
der Fourierschen Darstellungsformeln. Math. Ann., 10(1):431-445, 1876.

[5] L. Fej’er. Sur les fonctions int’egrables et born’ees. C.R. Acad. Sci. Paris, pages 984-987,

1900.
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[6] L. Fejer. Untersuchungen “uber Fouriersche Reihen. Math. Ann., 58:51-69, 1904.

[7] P. O. Paris’e J. Mashreghi and Th. Ransford. Ces’aro summability of Taylor series in

weighted Dirichlet spaces. Complex Anal. Oper. Theory, 15(7):1-8, 2021.

[8] P. O. Paris’e J. Mashreghi and Th. Ransford. Power-series summability methods in de

Branges—Rovnyak spaces. Integral Equ. Oper. Theory, 94(2), 2022.

[9] J. Mashreghi and Th. Ransford. Hadamard multipliers on weighted Dirichlet spaces. Integr.

Equ.Oper. Theory, 91:1-13, 2019.

[10] Th. Ransford. Potential Theory in the Complex Plane. Cambridge University Press, New
York, 1995.
[11] S. Richter. A representation theorem for cyclic analytic two-isometries. Trans. Amer. Math.

Soc.,328(1):325-349, 1991.

[12] S. Richter and C. Sundberg. A formula for the local Dirichlet integral. Michigan Math. J.,
38(3):355-379, 1991.

[13] M. Riesz. Sur les series de Dirichlet et les s eries enti'eres. C.R. Acad. Sci. Paris, 149:309—
312, 1911.
[14] K. Yosida. Functional Analysis. Springer-Verlag, Berlin, 4 edition, 1974.

[15] K. Zhu. Duality of Bloch spaces and norm convergence of Taylor series. Michigan Math. J.,

38:89-101,1991.

[16] A. Zygmund. Trigonometric Series, volume 2. Cambridge University Press, Cambridge,
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Generalized Tempered Fractional Simpson-Type Integral Inequalities Using Differentiable
n-Polynomial Convex Functions and Their Applications

Adrian Naco, Artion Kashuri
Department of Mathematical Engineering,
Polytechnic University of Tirana, 1001 Tirana, Albania
nacosotir@gmail.com, a.kashuri@fimif.edu.al

Abstract: In this paper, the author established an identity for differentiable functions using
generalized tempered fractional integral operators. By applying this identity and the well-known
Holder’s, and power-mean inequalities, some new Simpson-type inequalities for differentiable n-
polynomial convex functions are obtained. Furthermore, several special cases for suitable
choices of functions are deduced. Finally, applications to the g-digamma function and modified

Bessel function of the second kind are presented.

Keywords: Generalized tempered fractional integral operators, Simpson-type inequality, n-
polynomial convex function, Holder’s inequality, Power-mean inequality, g-digamma function,

Modified Bessel function.
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TRANSFORMIMI I VALEZES NE PERPUNIMIN E SINJALEVE
XHAJA B.!, NIKOLLA L

L2 Universiteti Politeknik i T iranés, Fakulteti i Inxhinierisé Matematike dhe Inxhinierisé Fizike,
Departamenti i Matematikés

e-mail: brikena_xhajal 1 @yahoo.com

Pérmbledhje: Analiza e valézés éshté njé mekanizém shumé i1 miré n€ pérpunimin e sinjaleve.
Transformimi i1 valézés pérkthen paraqitjen né amplitudé —kohé té njé sinjali né paraqitjen
frekuencé- kohé e cila éshté e pérfshiré né njé bashkési koeficientésh té valézés. Kéto koeficienté
té valéz€s mund té€ pérdoren né€ varési t&€ frekuencés né ményré qé t€ arrijmé né efekte té
ndryshme t€ pérpunimit té sinjaleve. Transformimi 1 anasjellé 1 valézé€s mund té€ ndryshojé
koeficientét e pérpunuar t€ valézés né€ gjendjen e tyre t&€ méparshmé pra né paraqgitjen amplitudé-
kohé¢ mé qéllimin e pérftimit t€ njé sinjali t€ modifikuar. Né kété punim kemi paraqitur
shkurtimisht transformimin Fourier dhe até t& valézés, dhe mé pas kemi pérshkruar valézén Haar.
Gjithashtu kemi béré disa aplikime t€ val€zé€s né€ pé€rpunimin e sinjaleve me ndihmén e

MATLAB-it.

Abstract: Wavelets are very good for analyzing and processing digital signals. The wavelet
transform translates the time-amplitude representation of a signal to a time-frequency
representation that is enclosed as a set of wavelet coefficients. These wavelet coefficients can be
modified in a frequency-dependent manner to achieve various digital signal processing effects.
The inverse wavelet transform can then convert the manipulated wavelet coefficients back to the
normal time-amplitude representation in order to yield a modified signal. After an overview of
Fourier and wavelet transforms, described in this paper the Haar wavelet. Several signal
processing and musical applications of wavelets, including denoising, wavelet filtering, and data

compression, are investigated using MATLAB.

Fjalékyce: Transformimi i valéz€s, valéza Haar, transformimi Fourier, efekte dixhitale.
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Formulas Derived from Exponential Euler Splines and Special Polynomials

Damla Gun and Yilmaz Simsek
Department of Mathematics, Faculty of Science University of Akdeniz
TR-07058 Antalya, Turkey

damlagun@akdeniz.edu.tr, vsimsek(@akdeniz.edu.tr

Abstract: In [6], we defined the exponential Euler-type splines of complex order with the aid of
the beta-type rational functions, the Frobenius Euler numbers and polynomials. The aim of this
presentation is to not only investigate some properties of these splines but also give partial
derivatives of special polynomials involving beta-type rational functions and Frobenius Euler

numbers.

Keywords: Frobenius Euler numbers and polynomials, Exponential Euler Spline, Special

numbers and polynomials, Generating functions, Beta-type rational functions.
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GAUSSIAN CURVATURE CONJECTURE FOR MINIMAL GRAPHS
David Kalaj

In this talk we present a recent solution of longstanding Gaussian curvature conjecture of a
minimal graph S over the unit disk ([1]). This conjecture states the following. For any minimal

graph lying above the entire unit disk, the Gaussian curvature at the point above the origin
2
satisfies the sharp inequality |K| < % . The conjecture is first reduced to the estimation of the

Gaussian curvature of certain Scherk type minimal surfaces over some bicentric quadrilaterals
inscribed in the unit disk containing the origin. Then we make a sharp estimate of the Gaussian
curvature of those minimal surfaces over those bicentric quadrilaterals at the point above the
zero. Our proof uses complex-analytic methods since minimal surfaces that we consider allow

conformal harmonic parametrization.
Reference:

[1] D. Kalaj, P. Melentijevi¢, Gaussian curvature conjecture for minimal graphs, available at

arXiv link.
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REGULARITY VS. COMPACTNESS
Eberhard Malkowsky

Department of Mathematics, University of Giessen (retired)
Giessen, Germany
eberhard. malkowksy@math.uni-giessen.de

Abstract: A well-known result by Cohen and Dunford (1937) [1] states that a regular bounded
linear operator cannot be compact. This means that a bounded linear operator from the space of
all convergent complex numbers into itself that preserves the limits cannot be compact. We gave
a new proof in of this result which applies the theory of BK spaces from summability and uses
the Hausdorff measure of noncompactness. Furthermore, we present similar recent results
involving the spaces of sequences that are strongly summable by the Cesaro method of order 1,

and strongly convergent, respectively [2].
Keywords: BK spaces, Hausdorff measure of noncompactness, regular and compact operators
References:

[1] L. W. Cohen and N. Dunford. Transformations on sequence spaces. Duke Mathematical

Journal, 3, no. 4:689-701, 1937 .
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ON MODULUS WEIGHTED STATISTICAL CONVERGENCE IN PARTIAL METRIC
SPACES

Ekrem Aljimi, Naim Braha, Valdete Loku

Faculty of Computer Science, Department of Mathematics, Public Univeristy “Kadri Zeka”.
Gjilan, Kosovo, ekrem.halimi@uni-gjilan.net

Abstract. Modulus statistical convergence has been examined across various broad frameworks,
including topological and uniform spaces. This paper extends the concept by defining and
analyzing modulus weighted statistical convergence within the context of partial metric spaces.
Partial metric spaces provide a unique setting that differs from traditional metric spaces, allowing
for a broader exploration of convergence behaviors. We delve into how modulus weighted
statistical convergence operates in these spaces and the implications for understanding
convergence in more complex structures. This investigation opens up new avenues for studying

convergence in non-standard mathematical environments.
Keywords: f -weighted statistical convergence; modulus function; partialmetric space.
MSC: 46B15; 40A05; 46B45
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INVARIANT LACUNARY STRONG SUMMABILITY OF WEIGHT N IN
SEMINORMED SPACE

Ekrem SAVAS
Usak University, Department of Mathematics, Usak/Turkey
ekremsavas@yahoo.com

Abstract: In this paper we introduce the concept of g - invariant lacunary statistical convergence
of weight g. We primarily investigate some relations between g - invariant lacunary statistical
convergence of weight g and strong N (6, g, q) summability of weight g and then the relations

between the spaces N[0, g, f,q,p]9 and S(6, g, q)9.
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SPECIAL POLYNOMIALS DERIVED WITH INVERSE OPERATORS AND THEIR
APPLICATIONS

Elif Sukruoglu and Yilmaz Simsek
Department of Mathematics, Faculty of Science University of Akdeniz
TR-07058 Antalya, Turkey

elifsukruoglu@akdeniz.edu.tr, ysimsek(@akdeniz.edu.tr

Abstract: The aim of this presentation is to use hypergeometric series and the inverse difference
operator A™! to investigate some properties of the numbers ys(m,n; A, p), which known as
combinatorial Simsek numbers of the sixth kind defined in [7]. By applying the operator A™1 to
definition of the numbers y,(m,n; A4,p), some novel formulas are derived. These formulas are
contained the numbers yq(m, n; 4, p), the Stirling numbers of the second kind, and the Bernoulli

polynomials.

Keywords: Difference operator, Inverse operator, Shift operator, Bernoulli polynomials,

Stirling numbers, Combinatorial numbers, Generating functions
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A FULL CHARACTERIZATION OF BOCHNER INTEGRAL ON ¢,
ELVIN RADA

University of Elbasan, Science Natural Faculty, Mathematics Department, Elbasan, Albania

E-mail address: elvinrada@yahoo.com

Abstract. In this paper, we present a full characterization of Bochner integrable functions from
to Q to €4, where (Q,),u)is a complete probability space and £, is the Banach space of

numeric bounded sequences.

Keywords: Countable additive measure, complete probability spaces, Bochner integrable

functions, sequence of functions uniformly integrable
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SOME OPERATORIAL INEQUALITIES AND ITS APPLICATIONS
Fatmire Hyseni,
Faculty of Electrical and Computer Engineering,
University of Prishtina, Kosovo
fatmire.hyseni@hotmail.com

Abstact: In this paper we will prove some operatorial inequalities for operator monotone
functions, hyponormal operators, paranormal operators and normal operators. Let A4,B,X €
B(H) are such that A and B are strictly accretive. Those inequalities that we will prove, will be
completed under some certain conditions such as : Both of operators A and B are normal, at least

one of them is normal and some similary other conditions.

Keywords: Operator monotone function, normal operators, paranormal operators, hyponormal

operators.
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SOME RESULT OF NORLUND-CESARO WEAK STATISTICAL CONVERGENCE

Florim Hyseni
Department of Mathematics, University of Tirana,
Tirana, Albania, florimhyseni@hotmail.com

Abstract: The goal of this work is to introduce the concept of weak Norlund-Cesaro statistical
convergence in normed spaces. Additionally, the study delves into several distinct properties of

this type of convergence.

Keywords: Statistical vonvergence, Week norlund-cesaro statistical convergence, Norlund-

cesaro summability.
2010 Mathematics Subject Classification: 40A05, 40D25, 40G05, 40G15
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ON n-QUASI SKEW [m, c|-SYMMETRIC OPERATORS

1Imi Hoxha
Faculty of Education, University “Fehmi Agani” in Gjakovo, Kosovo
ilmi.hoxha@uni-gjk.org

Abstract: Let T be a bounded linear operator on a complex Hilbert space /. In this paper we
introduce a new class of operators: An operator T € L(H) is said to be n-quasi skew [m, C]-

symmetric operators if

m
T z <1m> crm-icTi |Tm =0
=0

for some positive integers m and n. In this paper, some basic structural properties of n-quasi

[m, C]-isometric operators are established with the help of operator matrix representation.
Keywords: On n-quasi skew [m, C]-symmetric operators;
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ANALYSIS OF WEAK ASSOCIATIVITY IN SOME HYPER-ALGEBRAIC
STRUCTURES THAT REPRESENT REDOX REACTIONS.

llori, Kehinde Gabriel.
Department of Mathematics and Statistics, Redeemer’s University,
Ede, Osun State, Nigeria.
kennygilori@gmail.com
Jaiyeola Temitope Gbolahan
Department of Mathematics, University of Lagos,
Akoka, Nigeria.
Jaiyeolatemitope@yahoo.com, tgjaiyeola@unilag.edu.ng

Abstract: In this paper, some chemical systems of Americium (Am), Titanium (T7) and Gold
(Au) which are represented by hyper-algebraic structures (SAm,®D), (STi,) and (SAu,D)
were studied. The analyses of their algebraic properties and the probabilities of elements in redox
reactions were carried out. It was shown that in the redox reactions, the left nuclear (N,)-
probability, middle nuclear (N, )-probability and right nuclear (N,)-probability for each of the
hyper-algebraic structures (SAm,@), (STi,P) and (SAu,@) is less than 1.000. This implies
that, (SAm,@®), (STi,®) and (SAu,) are non-associative hyper-algebraic structures. Also,
from the results obtained for FLEX-probability, it was shown that, (SAm,@®), (STi,®) and
(SAu,@) have flexible elements because the values of their FLEX-probabilities are 1.000 each.
Hence, (SAm,®), (STi,P) and (SAu,@) are flexible.

2020 Mathematics Subject Classification. 20N20, 20NO05

Keywords and Phrases : Hypergroup, Polygroup, Polyloop.
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APPLICATIONS OF P-ADIC INTEGRALS TO A UNIFICATION AND
GENERALIZATION OF THE PETERS-TYPE SIMSEK POLYNOMIALS

Irem Kucukoglu
Department of Engineering Fundamental Sciences, Alanya Alaaddin Keykubat University
TR-07425 Antalya, Turkey
irem.kucukoglu@alanya.edu.tr

Abstract: The main aim of this study is to obtain p-adic integral formulas for a unification and
generalization of the Peters-type Simsek polynomials, recently introduced by the author [12]. By
applying p-adic integration, we get various integral formulas and accordingly new identities
involving the Peters-type Simsek numbers and polynomials, the Daehee numbers and the
Changhee numbers. Lastly, we finalize this paper by providing a few applications and comments

on the findings of this study.

Keywords: Generating functions, p-adic integration, Integral formulas, Special numbers and
polynomials, Daehee numbers, Changhee numbers, Peters-type Simsek numbers and

polynomials.
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ON THE DISCRETE-TIME RICCATI EQUATIONS
Maissa Kada and Saliha Zaouia

LTM, Department of Mathematics, University of Batna 2, Batna, Algeria

m.kada@univ-batna2.dz, s.zaouia@univ-batna2.dz

Abstract: The algebraic Riccati equation is widely applied to various engineering areas such as
signal processing and, especially, control theory. In the area of control systems analysis, this
equation plays important roles in system stability analysis and optimal controllers, the transient
behaviour estimates, etc. Computing the exact solution of the Riccati equation may be either
impossible, or impractical, or even not necessary required, in some practical cases. The problem
to find bounds to the solution of this equation has been intensively studied in the past two
decades. But most of the papers consider the finite dimension case.In this paper, we propose new
upper and lower bounds for the solution of the infinite dimensional discrete-time Riccati

equation, and we give some applications in the robust stabilization problem.
Keywords: Riccati equation, Hilbert space, discrete-time system, stability.
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Estimation of some exponential sums and application to number theory

Manush Mustafa
Department of Mathematics, University Hasan Prishtina,
Prishtina, Kosovo

manush.mustafa@uni-pr.edu

Abstract: Exponential sums often appear in number theory problems. Initially Weyl and van der
Corput introduced some thechniques for estimating exponential sums. We will be interested in
estimationg exponential sums over finite fields with the aim, of applying to problems of

differences between prime numbers
Keywords: exponential sums, prime numbers.
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Approximation Properties of Kantorovich Type Sampling Series in Weighted Spaces of
Functions

Metin Turgay
Department of Mathematics, Sel¢uk University,

Konya, Turkey, metinturgay@yahoo.com

Abstract: In this talk, we study Kantorovich type sampling series in weighted spaces of
functions. We investigate the approximation properties of the newly introduced operators,
presenting convergence results and providing a quantitative form of the convergence via

weighted modulus of continuity.
Keywords: Sampling type series; weighted approximation, Voronovskaja type theorem.

*This study was supported by Scientific and Technological Research Council of Turkey
(TUBITAK) under the Grant Number 123F123. The authors thank to TUBITAK for their
supports.
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On Generalized Deferred Statistical Convergence

'Mikail Et, °Fatih Temizsu, *Nazlim Deniz Aral and “Hacer Sengiil Kandemir
‘Department of Mathematics, Firat University 23119, Elazig, TURKEY
’Department of Mathematics, Bingél University, Bingol-TURKEY
3Department of Mathematics, Bitlis Eren University, Bitlis, 13000, TURKEY.

3Faculty of Education, Harran University, Osmanbey Campus 63190, Sanlurfa, TURKEY.

"mikailet68@gmail.com; *ftemizsu@bingol.edu.tr; *ndenizaral@hotmail.com,

*hacer.sengul@hotmail.com

Abstract: The main purpose of this work is to introduce and examine the concept of deferred

statistical convergence of order (a,) and give some relations about this concept.

Keywords: Deferred Statistical Convergence; Statistical Convergence.
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A Note on Color Palindrome Composition
Mustafa Alkan*, Busra Al

* Department of Mathematics/Faculty of Science, Akdeniz University, Turkey

"Department of Computer Technologies and Programming/Manavgat Vocational School,
Akdeniz University, Turkey

*alkan(@akdeniz.edu.tr , "busraal@akdeniz.edu.tr

Abstract: In this paper, we decompose the palindrome composition set of the positive integer.
We also develop techniques to investigate generating functions for the numbers of color
palindrome compositions with respect to some coloring rules. Moreover, by using

decompositions, we make patterns of some color palindrome compositions.

Keywords: Compositions of the positive integers, Palindrome compositions, The color
palindrome compositions, Generating function.
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PERIODIC SOLUTIONS OF A STATE DEPENDENT DELAY DIFFERENTIAL
EQUATION

M. YEBDRI
Department of Mathematics, University of Tlemcen B.P. 119 Tlemcen 13000, Algeria
Email address, Yebdri Mustapha: yebdri@yahoo.com

Abstract: Functional differential equation with state-dependent delays (sd-FDEs), (that is,
delays which depend upon the unknown solution), appear frequently in applications as model
equations (see, e.g., [1],[2],[3],[7]) and the study of such equations is an active research area

(see, e.g., [4],[5].[6]). In this talk, we are intersted in the study of the equation

x() =f (x(t — T(t)))

(0.1)
et(t) = g(x(®) — (1))

An adequate initial condition for the equation (0.1) is (¢, 7o) € C([—75,0],R) X [14,7,]. The
couple (x,7): [—75,a] & R X [t1,7,];t — (x(t),7(t)) is a solution of the equation (0.1) if
Xlieepo] = ¢,7(0) = 17 and (x(t),r(t)) € C([0, a], R X [14,T,]) satisfies the equation (0.1). If
furthermore x(t) is periodic with period w the solution is said to be periodic. It is called slowly
oscillating periodic solution if it has precisely two zeros, z4, z,, in [0, w], both simple, 0 < z; <
z, < w, with z, — z; > 7,. The main topic of this talk is the existence of slowly oscillating

periodic solutions.

Key words and phrases: parabolic equations; evolution problems; nonautonomous operator;

Weak solutions; delay term.
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Integral Formulas Involving r-Parametric Hermite-Based Milne-Thomson Type

Polynomials
Neslihan Kilar

Department of Computer Technologies, Bor Vocational School, Nigde Omer Halisdemir
University, TR-51700 Nigde, Turkey
neslihankilar@gmail.com; neslihankilar@ohu.edu.tr

Abstract: The aim of this presentation is to study some properties of the r-parametric Hermite-
based Milne-Thomson type polynomials. We give some integral formulas for the r-parametric
Hermite-based Milne-Thomson type polynomials. By applying the integral operator to the
generating functions of these polynomials, we obtain some formulas and identities for them.
Moreover, when some special cases of these results are examined, we present some relations that

include these polynomials.

Keywords: Hermite polynomials, r-parametric Hermite-based Milne-Thomson type

polynomials, Integral operator, Generating functions.
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On the Study of Polyquasigroups and Its inverse property

Oyeyemi Oluwaseyi Oyebola
Department of Mathematics and Computer Science, Brandon University, Brandon MB, Canada
Temitope Gbolahan Jayjeola
Department of Mathematics, University of Lagos, Lagos, Nigeria
Kehinde Gabriel llori
Department of Mathematics, Obafemi Awolowo University, lle-Ife, Osun State, Nigeria

Abstract: We study the hyperalgebraic structure, namely polyquasigroups and examine its
inverse property. Also, we establish a condition for a polygroupoid which satisfies a generalized

identity to be a polyquasigroup.
Keywords: Polyquasigroup, Polygroupoids
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theirapplications to biological inheritance, Nonograffas Matematicas Garcia de Galdeano

42,(2019) 229-241.

[6] T. Vougiouklis Hyperstructures and their Representations, Hadronic Press Monographs

in Mathematics, Palm Harbor Florida (1994).
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Fixed Point Results on Ultrametric Space
Ozlem Acar

Department of Mathematics, Sel¢uk University,
Konya, Turkey
acarozlem@ymail.com

Abstract: Fixed point theory is an active and important branch of mathematics, and this theory is
a powerful tool for investigating solutions to mathematical problems with various types of
applications. Because of its simple application to several disciplines of mathematics, Banach [1]
proposed the Banach fixed point theorem a century ago, which is a crucial source for the
development of metric fixed point theory. Banach's result has a crucial role in the theory in view
of to present a way to find the fixed point of corresponding mapping as well as its existence and
uniqueness. After the remarkable applications of fixed point theory in many branches, especially,
integral equations, differential equations, numerical analysis, graph theory, etc., the theory has
been extensivelly studied by researches for different contraction mappings in different type
spaces. Among the others, here, we consider one of these considerations presented by Gajic [2]
on ultrametric space.The space, roughly speaking, is a special type of a metric space which is
constructed by a stronger triangular inequality than classical ones. Considering the spherically
completeness of a given ultrametric space, Gajic [2] obtained a fixed point theorem with
uniqueness for the mappings. In this talk, we give some fixed point theorems for contractive type

mappings on a spherically complete ultrametric space and give some corollaries and examples.
Keywords: Fixed point, F-contraction, ultrametric space.

References:
[1] S. Banach, Sur les operations dans les ensembles abstraitset leur application aux equations

integrales, Fund. Math. 3 (1922), 133—18]1.

[2] L. Gaji¢, On ultrametric spaces, Novi Sad J. Math. 31 (2001), no. 2 69-71.
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On Lacunary Strongly Summable Functions Concerning Orlicz Function

Rabia SAVAS

Istanbul Medeniyet University, Department of Mathematics and Science Education, Istanbul,
Turkey
rabiasavass@hotmail.com
Abstract: Borwein [1] introduced and studied strongly summable functions, strongly summable
sequences. On the other hand, Lindenstrauss and Tzafriri [3] used the idea of Orlicz function to
construct the sequence space. The main goal of this paper is to present a new concept of lacunary
strongly summable functions with respect to Orlicz function. To accomplish this aim we will
consider real valued function which is measurable on (1,00) and the concept of lacunary strongly
convergence that was presented by Fridy and Orhan [2]. Additionally, Some improvements of

the results have been obtained.

Keywords: Orlicz function, measurable functions, lacunary sequence, strongly summable

functions.
References:
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Maximum Revenue for Polygonal Fuzzy Numbers using the Graded Mean Defuzzification
Method

Salih Aytar
Department of Mathematics, Suleyman Demirel University,
Isparta, Tiirkiye
salihaytar@sdu.edu.tr

Abstract: Let R(x) = ax — bx? be the revenue function where x denotes the quantity and a
and b are constants. In this talk, we fuzzify these constants using the polygonal fuzzy numbers.

Then we calculate the revenue in the fuzzy sense. In the defuzzification step graded mean

defuzzification method is used.
Keywords: Fuzzy Revenue, Polygonal Fuzzy Number, Graded Mean Defuzzification Method
References:

[1] Baez-Sanchez A.D., Moretti A.C., Rojas-Medar M.A., On polygonal fuzzy sets and numbers,
Fuzzy Sets and Systems, 209, (2012), 54-65.

[2] Chang S.-C., Yao J.-S., Optimal revenue for demand function in fuzzy sense, Fuzzy Sets and

Systems, 111, (2000), 419-431.
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ON QUASI-DOMINANT OPERATORS

ADEL SADDI, SAMIR SBITA

Abstract. In this paper, we introduce a new class of operators, the so-called quasi-dominant
operator class. This class includes hyponormal operators, M-hyponormal operators, and
dominant operators. Our results are based on several known properties of k-quasi-M-hyponormal
operators [21] and then on properties of normal operators. We also study the local spectral

properties of this operator class.
2020 Mathematics Subject Classification. 47A30, 47B47, 47B20.

Key words and phrases. Hyponormal operators, Dominant operator, Unilateral shift operator,

Douglas theorem, SVEP, Bishop's property.
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On a first order iterative differential inclusion

Sara Attab* — Doria Affane — Mustapha Fateh Yarou
*LMPA Laboratory, Faculty of Exact Sciences and Computer Science, University of Jijel,
Jijel, Algeria
sara.attab@gmail.com

Abstract: Several results of iterative differential equations were found using various conditions,
we refer to [2,3,5,6]. Since the devolppement of such equations, generalized problems arised
with the recent works [1,3] which are iterative differential inclusions. Our main purpose of the
present work is to evolve the problems discussed in the papers mentioned above and show the
existence of solutions for a new class of differential inclusion problem governed by a time
dependent maximal monotone operator with an iterative perturbation. We first show the
existence of solutions for an iterative differential equation by applying Schauder’s fixed point
theorem to apply the result found in proving an existence result for our problem using the Yosida
reguralisation technique. Furthurmore, we demonstrate the existence of an absolutely continuous

solution under weaker condition than the one used previously which is a linear growth condition.
Keywords: Iterative, Differential inclusions, Maximal monotone operator, Perturbation
References:

[1] D. Affane and S. Ghalia, “First-order iterative differential inclusion”, Electronic journal of

Mathematical Analysis and Applications. 10(2022), 1-10.

[2] V. Berinde, “Existence and approximation of solutions of some first order iterative

differential equations”, Miskolc Mathematical Notes, 11(2010), 13-26.
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On semi-symmetric (a, B, y)-inverse quasigroup
Richard Ilemobade’ and Temitope Jaiyeola'”

"Department of Mathematics, Obafemi Awolowo University, lle Ife, Nigeria
L2Department of Mathematics, University of Lagos, Akoka, Nigeria
tiayeola@oauife.edu.ng, tgjaiyeola@unilag.edu.ng,

richardilemobade(@gmail.com

Abstract: Quasigroups and loops are generalizations of groups (see [3]). Some classes of
quasigroups and loops have been studied and found to be application to cryptography (see [2]).
One of such is the (r, s, t)-inverse quasigroup (see [1]) which (a, B, y)-inverse quasigroup
generalizes. A quasigroup (Q,-) will be called an (a, B, y)-inverse quasigroup, if there exist fixed
permutations a, f and y of Q, such that (x - y)a - xB=yy V (X, y) € Q x Q. Examples were given
to illustrate that a quasigroup can have more than one (a, B, y)-inverse property. Consequently,
for a set AQ of such triples, it was shown that if the semi-symmetry law holds in (Q,"), it induces
a binary operation on AQ for which AQ is a group. Interestingly, this leads to an isomorphism
between AQ and the autotopism group of (Q,").

Keywords. Groups, quasigroup, loops, (1,s,t)-inverse quasigroup and loop, (o,,y)-inverse quasigroup.

References:
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[2] A.D. Keedwell and V.A. Shcherbacov, Quasigroups with an inverse property and generalized
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Khan, M. (eds) Algebra without Borders — Classical and Constructive Nonassociative Algebraic
Structures. STEAM-H: Science, Technology, Engineering, Agriculture, Mathematics & Health.
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On probability distribution of Rice-Middleton model

Tibor K. Pogany
Faculty of Maritime Studies, University of Rijeka, Croatia
tibor.poganj@uniri.hr
Institute of Applied Mathematics, Obuda University, Budapest, Hungary
pogany.tibor@nik.uni-obuda.hu

Abstract. The probability density function in Rice-Middleton model, which describes the
behavior of the single sinusoidal random signal combined with Gaussian noise is expressed in
three independent ways: (i) by an integral representation of the modified Bessel function of the
first kind of integer order; (ii) applying a hyperbolic cosine differential operator and (iii) using
Griinwald-Letnikov fractional derivative. The cumulative distribution function is also given in all
these cases, and also using the Nuttall Q-function. An associated probability distribution is
introduced which cumulative distribution function, the raw moments of general real order are
obtained, whilst the characteristic function's power series form is inferred. The exposition ends
with a discussion in which by-product summations are given for the considered Neumann series

of the second type built by modified Bessel functions of the second kind having integer order.

Keywords: Griinwald-Letnikov fractional derivative; PDF and CDF of Rice-Middleton model;

Bessel Iv function; Neumann-Bessel series; Nuttall Q-function; Srivastava-Daoust S function.
MSC(2020): 33C10, 40A30, 40HOS, 60E05, 60E10, 62E15
References:
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Weighted Approximation by Bivariate Exponential Type Sampling Series

Tuncer Acar!, Sadettin Kuwunz
"Department of Mathematics, Selcuk University, Konya, Turkey
’Department of Basic Sciences, National Defence University, Ankara, Turkey

" tunceracar@ymail.com , 2sadettinkursun@yahoo.com

Abstract: In this presentation, we introduce the bivariate logarithmic weighted spaces for
continuous functions and investigate the approximation properties of bivariate exponential
sampling series in these spaces. Furthermore, we give pointwise and uniform convergence of the
series and then obtain the rate of convergence by introducing a suitable modulus of continuity for
functions belonging to bivariate logarithmic weighted spaces of continuous functions.
Additionally, in order to obtain rate of pointwise convergence, we estimate the remainder of the
Mellin-Taylor formula using the modulus of continuity and present a quantitative form
Voronovskaja type theorem. Finally, we present some graphical representation of the
approximation of continuous functions by bivariate exponential type sampling series using

kernels which satisfy certain assumptions.

Keywords: Exponential sampling series; rate of convergence; Mellin Taylor formula;

Voronovskaja type theorem.

*This study was supported by Scientific and Technological Research Council of Turkey (TUBITAK) under the
Grant Number 123F123. The authors thank to TUBITAK for their supports.
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A certain family of Polynomials associated with Applications of Operators and p-adic
Integrals

Yilmaz Simsek
Department of Mathematics, Faculty of Science University of Akdeniz
TR-07058 Antalya, Turkey
ysimsek@akdeniz.edu.tr

Abstract: In [11], the author defined new classes of special numbers. In his paper, the author
gave open problems. The theme of this presentation is to study not only these problems, but also
these special numbers by blending p-adic integral with operators including difference and shift
operators and to investigate the basic properties of this class. It is aimed to examine some
properties of the formulas and generating functions obtained with the help of these operators and
integrals. Moreover, the relations of the generating functions of the special numbers for these

classes are investigated and as a result of these, new formulas and relations are derived.

Keywords: Bernoulli numbers and polynomials, Stirling numbers, Operators, Special numbers

and polynomials, Generating functions, p-adic integrals.
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Fractional Multistep Differential Transformation Method used to analyze a modified form
of fractional order Lorenz system

Ylldrita Salihi', Krutan Rasimi’, Gjorgji Markoski®
'Department of Mathematics, Faculty of Natural Sciences and Mathematics, North Macedonia
’Department of Mathematics, Faculty of Natural Sciences and Mathematics, North Macedonia

I Institute of Mathematics, Faculty of Natural Sciences and Mathematics, Ss. Cyril and
Methodius University, Skopje, North Macedonia
Abstract: Dynamics of nonlinear fractional-order Lorenz system is investigated by employing
Fractional Multistep Differential Transformation Method (FMDTM). In order to illustrate the
new technique, the numerical algorithm is applied in the 3D solution of modified Lorenz system
by adding the forth varied parameter d, considered as a highly simplified model for the weather.
Parameter fixed dynamical analysis method and chaos diagram are used. Results show that the
fractional order Lorenz system has rich dynamical behavior and it is a potential model for
application. Investigation of dynamics is realized by fixing the parameters a = 40,b = 3,¢c = 10
(system has chaotic behavior) and by changing the added parameter d € [5,38], implemented
with the aid of Mathematica symbolic package. For ,d = 25, the minimal fractional order, for
which the system shows chaotic behavior is v = 0.8726, for v = 0.998, the minimal value of d,
for which system shows chaotic behavior is ,d > 12,05219. The fractional derivatives are
described in the Caputo sense. Based on FMDTM, is shown that the system has rich dynamical
characteristics, it changes from a non-chaotic system to a chaotic one, using fractional order
v € (0,1). The method deals with the approximated solutions to integer-order differential
equations and is based on polynomial approximations, with good results (based on numerical

experiments) for fractional order closed to 1.

Keywords: Caputo fractional derivative, modified Lorenz system, Fractional Multistep

Differential Transformation Method (FMTM), nonlinear system, dynamical behaviour.
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