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MESSAGE FROM THE GENERAL CHAIRS 

          

Dear Conference Attendees, 
We are honored to welcome you to the Nineth International Conference on Computational 

Mathematics and Engineering Sciences (CMES-2025) at Dicle University from 17 to 19 May 2025 
in Diyarbakır City, Türkiye.  
             CMES, founded in 2016 at Faculty of Science and Techniques Errachidia Moulay Ismail 
University Morocco is an annual intarnational conference, which was very successful in the past years 
by providing opportunities to the participants in sharing their knowledge and informations and 
promoting excellent networking among different international universities. This year, the conference 
includes 200 extended abstracts, several submissions were received in response to the call for papers, 
selected by the Program Committee. The program features keynote talks by distinguished speakers 
such as:  
Dumitru Baleanu from Lebanese American University, Beirut, Lebanon; Baver Okutmustur from 
Middle East Technical University, Türkiye; Mehrdad Lakestani from Tabriz University, Iran, 
Ekrem Savas from Usak University, Türkiye; Ozlem Defterli from Çankaya University, Türkiye; 
Sedaghat Shahmorad from Tabriz University, Iran. The conference also comprises contributed 
sessions, posters sessions and various research highlights. 
               We would like to thank the Program Committee members and external reviewers for 
volunteering their time to review and discuss submitted abstracts. We would like to extend special 
thanks to the Honorary, Scientific and Organizing Committees for their efforts in making CMES-
2025 a successful event. We would like to thank all the authors for presenting their research studies 
during our conference. We hope that you will find CMES-2025 interesting and intellectually 
stimulating, and that you will enjoy meeting and interacting with researchers around the world. 

. 
Hasan Bulut,  

Firat University, Elazig, Türkiye. 

Zakia Hammouch,  

ENS Meknes, Moulay Ismail University Morocco  

Thu Dau Mot University, Binh Duong Province, Vietnam  

China Medical University Hospital Taichung 40402, Taiwan. 
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getting at least two positive reports. 
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Abstract  

Fractional Calculus deals with the study of so-called fractional order integral and 

derivative operators over real or complex domains, and their applications. In this talk I will 

discuss the modified ABC operator and I will explain the related properties and its real world 

applications. 

Keywords:  Fractional calculus;General kernel; Modified ABC operator. 
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A COMPARATIVE STUDY OF ADAPTIVE GRID 
METHODS FOR BURGERS MODELS  
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Abstract  
This work presents comparative numerical study of shock solutions in classical and relativistic a 

Burgers models using two finite volume-based adaptive mesh refinement (AMR) strategies: h-adaptivity 
(local grid refinement) and r-adaptivity (mesh redistribution). The h-method dynamically adjusts 
resolution by adding/removing cells in shock regions, while the r-method maintains a fixed cell count 
but optimally redistributes points to sharpen shock resolution. We compare both approaches in terms of 
accuracy and efficiency, demonstrating their effectiveness for handling shocks and nonlinear waves in 
both classical and relativistic cases. This work is based on the joint work [4]. 

Keywords: Adaptive grid; h-refinement; r-refinement; Monitor function; Finite volume 
method; Relativistic Burgers equation 
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Abstract: 

Mathematics has always existed since the first steps of culturel history of the living 
creatures called human beings. It has always been a part of culture with numbers,  figures,  
characteristics and with their applications according to the technical levels of the day. In this 
study, a general knowledge will be given concerning how math began and what phases it  went  
through up to now. In getting the data, books and articles dealing with the issue have been 
studied. The findings we have show that it is not possible to say exactly where and when 
mathematics began. However, we can say, on the basis of findings, that math began in Epypt 
and Mesopotamia between 3000-2000 B.C. and then spread to other countries. 
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ADVANCED MATHEMATICAL MODELLING AND 
INFERENCE OF  GENE REGULATORY NETWORKS 

WITH REAL DATA 
Ozlem Defterli 1  
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defterli@cankaya.edu.tr 

Abstract  

Systems biology addresses the challenge of understanding living systems in their entirety, 
as opposed to concentrating on individual biological elements.One approach to describing 
biological systems is through networks which are the graphical representations in which nodes 
denote entities of the system and edges signify the relationships between them.Given that the 
underlying structure of many networks remains partially or entirely unknown, a key objective 
of systems biology is to predict the complex and dynamic interactions among genes.This is  
called  network inference (NI) that focuses on deducing network structures by leveraging high-
throughput data in combination with reverse engineering methods. A fundamental challenge in 
network inference is the high dimensionality—often involving thousands of genes—contrasted 
with the relatively small number of available samples. Consequently, gene regulatory network 
(GRN) inference is inherently under-determined [1,2]. In this study, a time-series gene 
expression data-set derived from a micro-array chip experiment involving a model eukaryotic 
organism is used for illustrative purposes. The dataset’s key characteristics are analyzed to gain 
insights into the structure and behavior of the underlying biological process. Subsequently, the 
temporal dynamics of the system are modeled in a discrete-time framework, employing 
advanced mathematical modeling techniques to capture the complexity and regulatory 
mechanisms of gene interactions [3,4]. 

Keywords: Network inference, Mathematical modelling, Data processing. 
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Amdulla O. Mekhrabov1* and M. Vedat Akdeniz2 
1Novel Materials and Nanotechnologies Institute, Azerbaijan Technical University (AzTU), 
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Materials Engineering (Met E), Middle East Technical University (METU), 06800-Ankara, 

Turkey 
Abstract: The presentation will be an overview of the main research thrusts at the “Novel 

Alloys Design and Development Lab” (NOVALAB) of MetE-METU and at "Novel Materials 

and Nanotechnologies" Institute of Azerbaijan Technical University (AzTU) in the designing, 

development and utilizations of advanced multicomponent magnetic materials for technological 

applications. Fundamental principles and main aspects of Computational Materials Science 

(CMS) for modeling and simulation based “alloy design” which has been developed over 45 

years by Prof. Mekhrabov, will be presented.  

Keywords: Modeling, Simulation, Soft Magnetic Materials, Metallic Glasses, Nanostructured 

alloys, Glass Formation Ability, Monte Carlo, Reverse Monte Carlo, Molecular Dinamics 
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ABSTRACT 
In this paper, we solve a singularly perturbed initial value problem with delay by using 

c B-Spline wavelets. The properties of these functions are provided, and by employing the 
operational matrix of differentiation, a numerical method is genereted over some 
subintervals that reformulates the problem into a system of algebraic equations. This system 
can be solved to find the approximate solution. Numerical results demonstrate the efficiency 
of the method. 

Keywords: Singularly perturbed problem; B-Spline wavelets; Delay differential equation. 
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