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Abstract
In this work, we present some results regarding the uniform locally
attractivity and existence of solutions to some fractional ψ-Hilfer hybrid
differential equation in Banach algebras. The results on the existence of
solutions are predicated on hybrid fixed-point theory. We then establish the
uniform local attractivity of all solutions.

Keywords: ψ-Hilfer fractional derivative; uniformly locally attractive; hybrid
fixed-point theory.
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Abstract
In this work we are interested to prove a general fixed point theorem for
a contraction multi-valued mappings in b-metric spaces. The results in
this paper generalize the results obtained in an article and to obtain other
particular results.

Keywords: metric space, fixed point, continuous, multi, valued
maps, contraction multi, valued maps.
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Abstract
In this paper, some interesting results of real analysis are extended to
the context of the fractional derivative using the definition of fractional
derivative given by [6].

Keywords: Conformable Fractional Differentiable Function,mean
value theorem, fractional differentiable functions.



A numerical 3D fluid-structure interaction model
for blood flow in an atherosclerotic carotid artery
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Abstract
Compelling evidence shows the association of inflammation with
atherosclerosis diseases, one of the leading cause of mortality and morbidity
worldwide. Recent research indicated that the inflammatory process of
atherosclerotic lesions is involved in the progression of atherosclerotic
plaques in specific regions, such as the carotid bifurcation, which represent
a risk for ischemic stroke as a result of the interaction between the blood
and the plaque. We start modeling using 3D idealized geometry in order
to capture the most important features of such interactions. Then, we
proceed to a partly patient-specific computational domain representing an
atherosclerotic artery. Understanding such interactions is of paramount
importance preventing the risk of the plaque rupture. The numerical results
comparisons have shown that, qualitatively, there is an agreement between
idealized atherosclerotic artery and patient-specific atherosclerotic carotid
artery. The idealized carotid geometry will be useful in future FSI studies of
hemodynamic indicators based on medical images.

Keywords: Atherosclerosis, blood flow, carotid bifurcation, fluid,
structure interaction.
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Abstract
This paper presents a conjugate gradient method for solving constrained
monotone nonlinear equations using the projection technique of Solodov
and Svaiter (Kluwer Academic Publishers, (1998), pp. 355-369). The
proposed approach is based on presenting a new value of the Hager-Zhang
nonnegative parameter. This is accomplished by combining the conjugate
gradient direction with the Newton technique. Furthermore, the Barzilai
and Borwein (BB) update is employed as an acceleration parameter to
approximate the Jacobian matrix. The proposed method is proven to be
globally convergent under somemild conditions.

Keywords: BB parameters, CG method, Global Convergence, Im-
age Restoration.
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Abstract
In the present paper, we investigate the existence of solutions for coupled
systems of ψ-Caputo semilinear fractional differential equations in Banach
Spaces with starting conditions. The stability of the relevant solutions of
the Ulam-Hyers (UH) type is discussed. To demonstrate the theoretical
outcomes, an example is provided.

Keywords: Coupled Semilinear differential equations; ψ-Caputo
differential derivatives; Mittag-Leffler-Ulam-Hyers stability.



Discrete energy behavior of a thermoelastic-Bresse
systemwith second sound

Atika RADID
Département de Mathematiques et Informatique, FSAC-LMFA, University
Hassan II, Casablanca, Morocco

Ali SMOUK
Département de Mathematiques et Informatique, FSAC-LMFA, University
Hassan II, Casablanca, Morocco

Karim RHOFIR
LASTI-ENSA, Sultan Moulay Slimane University, Khouribga, Morocco

Abstract
Our contribution will consist in studying numerical method based on
finite element discretization in the spacial variable x and finite difference
schema in time of the linear one-dimensional thermoelastic Bresse system
with second sound. We get some a priori error estimates and we present
some numerical results which demostrate for the discrete energy under
the different decay rate profiles. We study the behaviors of the discrete
energy with respect to the system parameters and the initial data. Some
numerical simulationswill be given in order to validate the theoritical results.

Keywords: Bresse system, numerical approximation, Finite element
method, numerical stability
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Existence of solutions and stability analysis of an
epidemic model for COVID-19 with Hattaf fractal-
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Abstract
In this work, we study the existence of solutions and stability analysis of an
epidemic model for COVID-19. The memory effect is described by a new
Hattaf fractal-fractional derivative. The existence of solutions of the model
is established by Krasnoselskii’s fixed point theorem.

Keywords: COVID-19, SARS-CoV-2, Krasnoselskii’s fixed point theo-
rem, Hattaf fractal fractional derivative, numerical simulations.



Imposing Neumann or Robin boundary conditions
through a penalization method: Application to
population dynamics under climate change
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Abstract
We will present an n-dimensional extension of a penalization method
previously suggested for Neumann or Robin boundary conditions [1, 2].
The existence and uniqueness are obtained using Droniou’s approach for
non-coercive linear elliptic problems [3], and we develop a boundary layer
approach [4, 5] to establish the convergence of the penalization method.
Next, we present two-dimensional numerical examples using adequate
schemes suitable for advection dominated problems. Finally, we outline the
application of this method to the simulation of population dynamics under
climate change [6, 7].

Keywords: Fictitious domain method, Penalization, Neumann or
Robin boundary conditions, Boundary layer, Population dynamics, Climate
change
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Abstract 

Mathematical biology is an interdisciplinary area that does not obey the 

traditional classification of scientific research categories. It allows, thanks 

to the interconnection between mathematics and biology, to have the 

combined perspectives necessary to face the complexity of situations and 

problems arising from biology. In this work, we are interested in the 

interdisciplinarity between mathematics and biology in Moroccan 

education by investigating biology in high school mathematics programs, 

case of the second year of baccalaureate, life and earth sciences option. We 

first seek in educational guidelines the place occupied by 

interdisciplinarity and the mathematical applications in biology. Moreover, 

we analyse the textbooks. According to the research results, biology is not 

sufficiently taken into consideration in the mathematics programs of the 

2nd year of baccalaureate, life and earth sciences option. 

 
Keywords: Biology, interdisciplinarity, mathematics education,  

pedagogical guidelines, textbooks. 
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Necessary and sufficient condition of exponential
stabilization for a class of distributed second order
semilinear delayed systems
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Abstract
This paper discusses the problem of exponential stabilization for a class
of distributed semilinear second order delayed systems. A necessary and
sufficent condition is given. Some illustrated examples are given.

Keywords: Distributed second order semilinear systems, Exponen-
tial stabilization, Necessary and sufficent condition, Time delay.
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Abstract
In this paper, we present a new iterative method for solving nonlinear
equations. The efficiency of the proposed technique was achieved by
convex combination of any two subsequent iterates, xn and xn+1. Using
this combination and for a suitable tn ∈ [0, 1], which is obtained iteratively,
the the simple root of the function is easily found. The method is compared
with similar iterative techniques and in terms of less number of iteration and
cpu-time, our proposed algorithm competes efficiently. The convergence
properties are also presented. In almost all the numerical performances
conducted on some benchmark problems, the proposed algorithm has
shown that is highly robust.

Keywords: Nonlinear equations. Iterative method. Convex set. Er-
ror equation.
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Abstract
In this research, we study the existence of solutions for nonlinear parabolic
equations with measure data in the framework of Musielak spaces involving
Leray-Lions operator acting fromWˆ1, x0Lϕ(Q) to its dual and two lower
order terms.

Keywords: Lower order term, Musielak, Sobolev spaces, Parabolic
equations, Natural growth.
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Abstract
Let Eα

n (f) denote the error of best approximation by polynomials of degree
at most n in the space L2(µα, I) where µα is the probability measure on
I = [−1; 1] defined by µα : Cα(1 − x2)

α
2
−1 for α > 0. In this paper

our target is to give an estimation of Eα
n (f) in terms of the error of best

approximation for higher derivatives of f in Sobolev spaces.

Keywords: Heat semigroup,Ultraspherical polynomials,Poincaré in-
equality, Soboles spaces.



PERTURBEDNONLINEAR PARABOLIC-ELLIPTIC
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Abstract
In this work, we investigate the existence of a capacity solution for a
coupled parabolic-elliptic system. This system describes the evolution of
temperature u and electric potential ϕ in a semiconductor material. The
equations involve nonlinearity g, a divergence constraint on ϕ, and specific
boundary and initial conditions. We apply this study to generalized Orlicz
spaces, which may not be reflexive. The nonlinearity g adheres to natural
growth and sign conditions.

Keywords: Thermistor problem, Perturbed coulpled system, Ca-
pacity solutions, nonlinear parabolic, elliptic equations, Orlicz, Sobolev
spaces.



Regional controllability of Caputo fractional-order
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Touria Karite
ENSAF – Morocco

Abstract
We investigate the regional controllability problem for delayed fractional
control systems employing the standard Caputo derivative. Initially, we
review key findings and introduce the family of fractional-order systems
under examination. Subsequently, we define regional controllability for
fractional systems with control delays and outline some essential properties.
Our primary approach involves defining an attainable set, enabling us to
establish both exact and weak controllability. Additionally, our main results
encompass not only controllability but also a robust Hilbert uniqueness
method. This method facilitates the resolution of the minimum energy
optimal control problem, yielding an explicit control that guides the
system from an initial state to a desired regional state with minimal energy
consumption. To illustrate our theoretical findings, we provide an example.

Keywords: regional controllability, fractional, order systems, Caputo
derivatives, control delays, optimal control, minimum energy.



Regularized Resolvent For Volterra Equations And
Favard Spaces
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Abstract
The aim of this work is to introduce the domain and the Favard spaces
of order α where α ∈]0, 1] for k-regularized resolvent family, extending
some of the well-known theorems for semigroup and resolvent family.
Furthermore, we show some relationship between the Favard temporal
spaces and the Favard frequentiel spaces for scalar Volterra linear systems
in Banach spaces, extending some results in [1,4].

Keywords: Semigroups, Volterra integral equations, Regularized re-
solvent families, Favard spaces.
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Abstract
We investigate the boundary regional controllability of a class of Rie-
mann–Liouville fractional semilinear sub-diffusion systems with boundary
Neumann conditions. Utilizing semi-group theory, the fractional Hilbert
uniqueness method, and Schauder’s fixed point theorem, we establish
conditions on the derivative order, internal region, and nonlinear part. We
also provide sufficient conditions for the fractional system to be regionally
controllable and, consequently, boundary regionally controllable. An
illustrative example of a population density system with diffusion is
presented to demonstrate the theoretical results.

Keywords: Time-fractional systems; Semilinear systems; Boundary
regional controllability; Fractional diffusion logistic growth lawmodel.
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Abstract
In differential geometry, a translation surface is a surface obtained by trans-
lating a curve α = α(u) along another curve β = β(v). Translation surfaces
can be locally parametrized by

ψ(u, v) = α(u) + β(v),

where α : I ⊂ R → E3 and β : J ⊂ R → E3, with E3 a 3-dimensional
Euclidean space.
In this study, our focus is on the translation surface defined by

MT : X(u, v) = Tα(u) + Tβ(v),

where u→ Tα(u) and v → Tβ(v) represent the tangent vectors of the two
regular curves α and β.
By calculating the normal curvature, geodesic curvature, and geodesic
torsion of the curves u → Tα(u) and v → Tβ(v) that lie on MT , we
determine the necessary and sufficient conditions for these curves to be
remarkable. Additionally, we explore the implications of these conditions.
This study is reinforced by giving examples followed by illustrations.

Keywords: Translation surface, Normal curvature, Geodesic curva-
ture, Geodesic torsion.
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Abstract
Image restoration is essential for recovering images degraded by various fac-
tors such as motion and sensor blur, defocusing, optical issues, atmospheric
effects, and noise. A key challenge is the unknown nature of both the original
image and the blur kernel (PSF), complicating effective restoration. This
process is vital in areas like sensing, medical imaging, astronomy, remote
sensing, and forensic investigations. This paper introduces a novel blind
image deconvolution technique leveraging Nash game theory, enabling
the restoration of linearly degraded images without prior knowledge of
the image or PSF. The method frames deconvolution as a two-player
game, with roles assigned to image deblurring and PSF estimation, aiming
for a Nash equilibrium as the optimal restoration strategy. Additionally,
we enhance this approach by incorporating fractional-order derivatives,
aiming to improve the accuracy and robustness of image restoration. This
advancement holds promise for the future of blind image deconvolution,
expanding its application and effectiveness across multiple fields.

Keywords: Blind Deconvolution, Restoration, Multi-criteria Optimization,
Fractional-Order Derivative, Nash Equilibrium.
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Abstract
In this work we study the uniqueness and stability of nonnegative solutions
for a class of semilinear elliptic problems on a ball when the nonlinearity
has more than one zero, negative at the origin and concave.

Keywords: Nonlinear boundary value problems, radial positive so-
lution, nonpositone problem.
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