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FOREWORD & ACKNOWLEDGEMENTS

Itis with immense pleasure and great pride that we welcome all participants,
esteemed colleagues, and distinguished guests to the 7th Edition of the
*International Conference on Research in Applied Mathematics and
Computer Science (ICRAMCS 2025). Organized by Cadi Ayyad University
and held at the National School of Applied Sciences (ENSA) of Marrakech,
this edition marks another milestone in our continuous effort to foster
international scientific collaboration and promote cutting-edge research at

the crossroads of applied mathematics and computer science.

This year, ICRAMCS 2025 has brought together scholars and researchers
from 28 different nationalities, reflecting the global reach and reputation
the conference has acquired over the years. We are deeply honored by the
presence of all participants who have joined us from around the world to

share their expertise, ideas, and passion for scientific advancement.

We extend our heartfelt gratitude to our keynote speakers whose insights
and academic excellence have greatly enriched the scientific program:

= Prof. Ayman ALZAATREH, American University of Sharjah, UAE

= Prof. Mahamat Saleh DAOUSSA HAGGAR, University of Ndjamena, Chad
= Prof. Sandra FERREIRA, University of Beira Interior, Covilh3, Portugal

= Prof. Cemil TUNC, Van Yuzuncu Yil University, Van, Turkey

Their contributions reflect the diversity and high caliber of thought

leadership present at this edition of the conference.

Our sincere thanks go to the organizing committee, whose tireless work,
dedication, and logistical coordination made this event possible. Their
passion and commitment ensured the success of every detail, from the

academic program to the welcoming environment.



We are also profoundly grateful to the scientific committee for their
rigorous evaluation of submissions, ensuring that only the most promising
abstracts were selected. This has contributed significantly to maintaining the

academic rigor and credibility of ICRAMCS.

We appreciate the support of our institutional partners and sponsors,
whose commitment to scientific excellence and international cooperation

has been invaluable in the realization of this event.

Last but not least, we thank all participants, whether attending in person or
online, for their enthusiasm, intellectual curiosity, and active engagement.
Your contributions foster meaningful exchanges, spark new collaborations,

and reinforce the global scientific community we are proud to be part of.

We look forward to future editions and hope that ICRAMCS 2025 serves as a
memorable and inspiring experience for all. May this conference pave the
way for new discoveries, long-lasting partnerships, and impactful

innovations in applied mathematics and computer science.

Sincerely,

On behalf of the Organizing Committee of ICRAMCS 2025
Prof. Youssef EL FOUTAYENI
Cadi Ayyad University, Marrakech-Morocco
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SPEAKERS

FEATURE RANKING WITH RELATIVE BELIEF: A
BAYESIAN FILTER METHOD FOR MIXED-TYPE
FEATURES IN CLASSIFICATION PROBLEMS

American University of Sharjah, Sharjah, UAE
aalzaatreh@aus.edu

Prof. Ayman ALZAATREH
American University of Sharjah, UAE

Abstract

Feature selection is a crucial step in data mining and machine learning applications,
particularly when dealing with high-dimensional datasets. It helps mitigate the curse of
dimensionality, improve model performance, and reduce computational complexity.
Among the available approaches, filter methods stand out for their efficiency, as they
evaluate the relevance of features independently of the learning algorithm. In this talk,
we present a Bayesian filter-based feature selection method based on the Relative Belief
Ratio. This approach is employed to rank and select quantitative features based on the
strength of evidence they provide in relation to the target variable, without requiring
access to the learning model. The method is applied to both binary and multi-class
classification problems. Additionally, the approach is extended to handle qualitative
features, enabling a broader application of the proposed filter method in real-world
datasets where non-numeric attributes are common. Several benchmark datasets are
used to validate the effectiveness of the proposed method, showcasing its robustness

and scalability in diverse classification settings.
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A MATHEMATICAL MODEL FOR
INVESTIGATING THE THERAPEUTIC RESPONSE
OF REPAGLINIDE AND METFORMIN IN TYPE 2
DIABETES PATIENTS

University of NDjamena, NDjamena, Chad
‘ g msdhaggar@gmail.com
@

Prof. Mahamat Saleh DAOUSSA

HAGGAR
University of Ndjamena, Chad

Abstract

In recent decades, several mathematical models of the glucose-insulin system have
been developed to study the complications of diabetes and to diagnose and treat the
disease by predicting outcomes. However, in this work, we focus on the interaction
between two drugs used in the treatment of type 2 diabetes when lifestyle measures
alone are insufficient to control blood glucose levels: metformin and repaglinide.
Initially, we combine these two treatments using a new approach of a mathematical
model of the glucose-insulin system that integrates the effects of these drugs. The model
parameters are then estimated using an inverse optimization problem and available
data. The response of metformin and repaglinide in type 2 diabetes patients is
investigated through numerical simulations. The results show an increase in glucagon
and insulin concentrations, as well as a decrease in glucose concentrations in the heart,
tissues, and liver. These findings support the mechanism by which repaglinide lowers
blood glucose levels by stimulating insulin release from the pancreas, while metformin

helps reduce blood sugar by improving the body’s response to insulin.
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EXTENDING THE WEIBULL DISTRIBUTION FOR
NON-MONOTONE FAILURE RATES

University of Beira Interior, Covilh3, Portugal
sandraf@ubi.pt

Prof. Sandra FERREIRA
University of Beira Interior, Covilha, Portugal

Abstract

The widespread use of the Weibull distribution in reliability and survival analysis has
led statisticians to seek improved models that can handle data exhibiting non-
monotone failure rates. As the typical Weibull distribution is somewhat limited, as it
can only model hazard functions that are monotonically increasing or decreasing, in this
talk we present an extension to obtain failure rates with bathtub-shaped and unimodal
showing that this extension offers flexibility compared to the traditional Weibull
distribution and it is especially useful when we are working with real-world data that
might not fit the simple assumptions of the Weibull distribution. This presentation is
substantiated by model comparisons and graphical illustrations that complement the
theoretical foundation. The interest of the recommended distribution is confirmed

through a real data set.

ICRAMCS 2025 | National School of Applied Sciences ENSA - UCA | Marrakech-Morocco Vii



UNIQUE SOLUTIONS FOR INTEGRAL
EQUATIONS, INTEGRO- DIFFERENTIAL AND
CAPUTO FRACTIONAL DIFFERENTIAL
EQUATIONS WITH DELAY: PROGRESSIVE
CONTRACTIONS

Van Yuzuncu Yil University, Van, Turkey
cemtunc@yahoo.com

Prof. Cemil TUNC
Van Yuzuncu Yil University, Van, Turkey

Abstract

In this study, first we handle nonlinear integral and integro-differential equations with
delay. We investigate global existence and uniqueness of solutions of the considered
equations by fixed point method using progressive contractions of T.A. Burton. We
prove some new results including sufficient conditions with regard to global existence
and uniqueness of solutions of the considered equations. We provide an example for
illustrations.

Second, we handle a nonlinear Caputo fractional differential equation (CpFrDE)
including multiple variable delays. We study uniqueness of the solutions of the CpFrDE
under consideration. Here, we apply the method of progressive contractions on
CpFrDEs including multiple variable delays. The vital point of the method of progressive
contractions is that it is a very flexible idea to discuss the uniqueness of solutions for
various mathematical models. We also provide an example to demonstrate how the
outcome can be applied.

The present study has new contributions to the qualitative theory of integral and

integro-differential equations and fractional differential equations.
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Comparison of Bayesian and Frequentist Approaches
in Nominal Item Response Theory Modelling

Communication Info Abstract

The research utilized a non-linear regression model to
quantify unobserved characteristics of candidates in
examinations and their outcomes [1]. Performances of

Author:
Olayiwola Matthew ADETUTU

Federal University of Bayesian over Frequentist approaches in estimating
Technology, Minna, Nigeria nominal item response theory model parameters

o 1. exp {ajx(0j—Dbix)} ~ .
Keywords: P(yl] —k|al,bl,91) ST, exp (an(6,—bin) 6~ N(0,1) [2]. Priors
(1) Bayesian a;, ~dnorm(m.a,pr.a)l(0,0), bjp~dnorm(m.b, pr.b),
(2) Frequentist m.a ~dnorm(0,0.1), m.b~dnorm(0,0.1)

(3) Nominal pr.a ~digamma(10,1) and pr.b~digamma(10,1)

were used to determine the posterior densities and
Brooks-Gelman-Rubin Convergence Diagnostic Statistic
suggested 10000 updates to have valid estimates of the
intended parameters in accordance to [4]. Findings
revealed that Bayesian technique gave positives, and
interpretable item discriminating parameters with
relatively low standard errors, and more confined credible
intervals for the parameters’ estimates in line with the
principle of item response theory modelling [5].
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