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Abstract
This paper studies the existence and uniqueness of radially symmetric solutions for a multidimensional nonlinear

time and space-fractional reaction-diffusion/wave equation that enables treating vibration and control, signal and

image processing, and modeling earthquakes, among other physical phenomena. Additionally, applying Schauder’s

and Banach’s fixed point theorems facilitates identifying the existence and uniqueness of solutions for the selected

equation.

1 Introduction

In this work, we shall give an example of a class of fractional-order’s PDEs, which helps to describe various
complex phenomena; it is a multidimensional nonlinear time and space-fractional reaction-diffusion/wave
equation and is written as follows:{

∂α
t u− κ2∆u = F

(
t, x, u, ∂β

t u, (−∆)s u
)
, 0 < s ≤ 1, 1 < β ≤ α ≤ 2

u (0, x) = |x|δ u0, ∂u
∂t (0, x) = 0, δ, u0 ∈ C,

(1.1)

where u = u (t, x) is a scalar function of time and space variables (t, x) ∈ Ω = [0, Tε] × [ε/
√
m,+∞)

m
for

ε, ℓ > 0, and Tε = ℓε
2
α with m ∈ N. Also F : Ω × C × C × C → C is a nonlinear function, κ ∈ R∗ is a real

constant the symbol (−∆)s defines the fractional Laplacian operator [1].
This paper’s contribution regards determining the existence, uniqueness, and main properties of the general
solution of stability problems obtained through replacing classical rules with fractional quadrature rules of
the radially symmetric solution (see [1, 2, 3]),

u (t, x) = |x|δ f
(
|x|−

2
α t

)
, for |x| =

√
x21 + · · ·+ x2m, and δ ∈ C, (1.2)

the basic profile f is not known in advance and is to be identified.
For the forthcoming analysis, we impose the following hypotheses:
(hyp.1) F : Ω × C × C × C → C is a continuous function that is invariant by the change of scale (1.2). It
gives us:

F
(
t, x, u, ∂β

t u, (−∆)s u
)
= |x|δ−2

(
J
(
η, f (η) , f ′ (η) , CDβ

0+
f (η)

)
− 4κ2

α2
η2f ′′ (η)

)
, (1.3)

where η = |x|−
2
α t and J : [0, ℓ]× C× C× C → C is a continuous function.

(hyp.2) There exist three positive constants ω1, ω2, ω3 > 0 so that the continuous function J given by (1.3)
satisfies: ∣∣∣J (η, f, g, h)− J

(
η, f̃ , g̃, h̃

)∣∣∣ ≤ ω1

∣∣∣f − f̃
∣∣∣+ ω2 |g − g̃|+ ω3

∣∣∣h− h̃
∣∣∣ ,
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for any f, g, h, f̃ , g̃, h̃ ∈ C.
(hyp.3) There exist four positive functions a, b, c, d ∈ C ([0, ℓ] ,R+) such that the continuous function J given
by (1.3) satisfies:

|J (η, f, g, h)| ≤ a (η) + b (η) |f |+ c (η) |g|+ d (η) |h| ,

for any f, g, h ∈ C and η ∈ [0, ℓ] .
λ denotes the positive constant defined by

λ = max

{
αℓβ−1 (|q|+ c∗) + d∗

ℓβ−αΓ (α− β + 1)
,
αℓβ−1 (|q|+ ω2) + ω3

ℓβ−αΓ (α− β + 1)

}
,

where q = −2κ2

α2 (α (2δ +m+ 2) + 2) and

a∗ = sup
η∈[0,ℓ]

a (η) , b∗ = sup
η∈[0,ℓ]

b (η) , c∗ = sup
η∈[0,ℓ]

c (η) and d∗ = sup
η∈[0,ℓ]

d (η) .

2 Main results

Now, we give the main theorems of this work.

Theorem 2.1. Assume the hypotheses (hyp.1)–(hyp.3) hold. If we put λ ∈ (0, 1) and

Tα
ε

(∣∣δκ2 (δ +m− 2)
∣∣+ b∗

)
Γ (α+ 1) (1− λ)

< ε2, (2.1)

then, there is at least one solution to the problem (1.1) on Ω in the radially symmetric form (1.2).

Theorem 2.2. Assume the hypotheses (hyp.1) , (hyp.2) hold. We give λ ∈ (0, 1) and

K =

(
Γ (α+ 1) (1− λ)

|δκ2 (δ +m− 2)|+ ω1

) 1
α

.

If we put

Tε < ε
2
αK, (2.2)

then the problem (1.1) admits a unique solution in the radially symmetric form (1.2) on Ω.
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Parallel sessions  
 

08 December 2024 

Session   : Mathematics (Face to Face) 
 
Chair persons: Pr Ali Moussaoui + Pr Mouffak Benchohra 
 
Google Meet Link : https://meet.google.com/geo-ybwv-thi 

Hour Name and First Name Title of the presentation 

09:30 

10 :00 Coffee Break+Poster session 
10 :00 

10 :15 
CHENNAF Bouchra 

Controlling multidrug-resistant and extensively drug-resistant tuberculosis in 
Russia and India through discrete-time epidemic modeling with 
chemoprophylaxis 

10 :15 

10 :30 BELLOUT Aida Dynamics of h-difference system with fractional order 
10 :30 

10 :45 AMIRA Rami Dynamical Analysis and Control of a Fractional Order Game 
10 :45 

11 :00 Assia Derbouche Adaptive lag Synchronization of an Epedimic Model 
11 :00 

11 :15 Issam BOUSAFSAF 
Exact solutions of Dirac equation for non-central potential: Pseudoharmonic 
potential plus a modified double ring potential 

11 :15 

11 :30 ALLAM Asma 
Solvability of a multidimensional close-to-cyclic system of difference 
equations 

11 :30 

11 :45 
MESKINE Rayene 
Abir 

Advanced Control of the Wang-Chen Chaotic System via Backstepping 
Dynamic Surface Method 

11 :45 

12 :00 BERKAL Messaoud Bifurcation Analysis and Chase control for Prey-Predator Model 
12-13 Lunch 

13 :00 

13 :15 AZIOUNE Mourad 
Dynamic Analysis in a Bertrand Triopoly Game and Chaos Control Using 
the OGY Method 

13:15 

13:30  Asma SAHRAOUI The Radial Schrodinger Equation with the sextic Power Potential 
13:30 

13 :45   
14:30                            Closing Session 

 
 

 

 

 



08 December 2024 
 

 
09 :30-10 :00  Poster Session 

 
Chair person: Dr Widad LAOUIRA 

 
 

Name and First Name Title of the communication  

ROUIBAH Khaoula 
Iterative Continuous Collocation Method for Solving Nonlinear 
Volterra Integral Equations 

KRARIA Aicha 
Numerical study of interior point method for convex programming 
based on algebraic transformation 

HIBER Nour el islam Hybrid Evtushenko Method with α-Dense Curves 

BRAGDI Mabrouk 
Discrete Approximation Techniques for Solving Fractional Differential 
Equations with Time Delays 

ZERARI Amel On periodic time-varying bilinear processes 

ROUABHIA Nader Spinless oscillator in Dunkl formalism 

BENHABILES  Hanane 
A primal-dual interior-point method for linear programming based on a  
new kernel function with a trigonometric barrier term 

LAOUIRA Widad 
Synchronization of the Rössler System with a New Non-Shilnikov 
Chaotic System 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Parallel sessions (Online) 
 
08 December 2024 
 
Session   : Probability and Statistics  
 
Chair persons: Pr Mokhtar HAFAYED+ Dr Samira BOUKAF 
 
Google Meet Link : https://meet.google.com/pka-agfo-esk 

Hour Name and First Name Title of the presentation 

10 :00 

10 :15 
Salima DOUBBAKH The Numerical Schemes for Quadratic-BSDEs 

10 :15 

10 :30 
Abd elbasset DJENIAH 

The asymptotic properties of the conditional variance estimator for 
functional stationary ergodic data with missing at random 

10 :30 

10 :45 
Roumaissa ELBAY 

The asymptotic normality of kernel type estimator of smooth 
distribution function under double truncation data 

10 :45 

11 :00 
Sarra Leulmi  

Asymptotic normality of the local linear functional conditional density based upon 
censored data  

11 :00 

11 :15 
Boustila Ranya 

Strong uniforme consistancy of the functional conditional density for right censored 
data 

11 :15 

11 :30 
Kahina BEDDOUHENE Semiparametric von Mises kernel circular density estimator. 

11 :30 

11 :45 
Cheraitia hassen  A Peaks Over Threshold (POT) approach to Estimate the Value-at-Risk 

11 :45 

12 :00 

Elias Taki Eddine 
MOHAMMED 
CHIKOUCHE 

Advanced Mathematical Model in the Financial Market 

12 :00 

12 :15 
BOUKAF  Samira 

The second-order necessary conditions of optimal stochastic control for 
McKean-vlasov systems in Wasserstein space 

12-13 Lunch 

13 :00 

13 :15 
Samia TEGHRI 

Using a New Two-Parameter Lindley Frailty Model in Survival Analysis 
Applications 

13:15 

13:30 
Abba Khedidja Partially Observed Optimal Control:A Stochastic Maximum Principle Approach 

13:30 

13 :45 
Ghada ARAFA On DAGs modeling using Copula functions 

13 :45 

14 :00 
Ferial SAIHI 

Rate of strong consistency for nonparametric estimators based on twice 
censored data 

14:30                            Closing Session  

 

 

 



 

 

Parallel sessions (Online) 
 

08 December 2024 
 
Session   : Partial Differential Equations PDEs 
 
Chair persons: Pr Mohamed HAIOUR + Pr Mabrouk MEFLAH  
 
Google Meet Link : https://meet.google.com/nsd-ayme-agw  

Hour Name and First Name Title of the presentation 

10 :00 

10 :15 
LAYATI 

Abderrahmane 
Existence of Positive Solutions for Elliptic Problems with Critical Hardy-
Sobolev Exponent and Neumann Boundary Conditions 

10 :15 

10 :30 CHETTOUH Ahlem  
Numerical solution of transport-diffusion equation by using Taylor 
collocation method 

10 :30 

10 :45 
BOUREGHIDA 

Remissa  
On the exponential stabilisation of electromagneto-elastic system with 
Wentzell conditions 

10 :45 

11 :00 
RIAHI   

Mohammed El Amine  
Problem of Control for Stationary Marguerre-von Kármán Equations 
Shallow Shell 

11 :00 

11 :15 BOUTARA  Ghada  A spectral method for a backward heat conduction problem 

11 :15 

11 :30 BENAISSI  Brahim  LOCAL EXISTENCE FOR AN INTEGRO-DIFFERENTIAL DIFFUSION EQUATION 
WITH NONLOCAL NONLINEARITIES 

11 :30 

11 :45 HASEK Abeer M. M.  
Optical Solitons Described by the Stochastic RKL Equation with 
Multiplicative White Noise Utilizing the G`\G-Expansion Method 

11 :45 

12 :00 SAADI Douha  
Approximate solution of one-dimensional diffusion equation with a nonlocal 
boundary condition 

12-13 Lunch 

13 :00 

13 :15 BEN ALIA Sabira  Nonlocal model for seamless cloning 

13:15 

13:30 BASTI  Bilal  Exploring nonlinear effects in fractional reaction-diffusion/wave equations 

13:30 

13 :45 
BOUCHERIKHA 

Ahlem  
A numerical  resolution of climat model in tropical zon 

13 :45 

14 :00 ABDELHADI  Soumia  
Blow up in finite time for the nonlinear wave equation with damping, source 
and nonlinear first order perturbation terms 

14:30                            Closing Session 
 

 
 
 
 
 
 
 



 
 
 

Parallel sessions (Online) 
08 December 2024 
 
Session: Application of Mathematics  ++  

 
+ 
 
Chair persons: Pr Azeddine BELLOUR+ Dr Nouria ARAR 
 
Google Meet Link : https://meet.google.com/inu-vckn-bwn 

Hour Name and First Name Title of the presentation 

10 :00 

10 :15 

Asma HADJOU 
BELAID 

An analytical and numerical study of a Matrix Population Model by 
introducing the Brownian motion 

10 :15 

10 :30 
Nabil Hamidi 

Mathematical study of the competition model in a Chemostat with an 
internal lethal inhibitor 

10 :30 

10 :45 

Ahlem 
ABDELOUAHAB 

A free boundary problem for discontinuous semilinear elliptic equations.  

10 :45 

11 :00 

Khedoudja Sirine 
Ghermoul 

Comprehensive dynamics of a combined reaction-diffusion-difference 
system with distributed delay and non-monotonic bistable nonlinearity 

11 :00 

11 :15 
KHEIRA ATTAR 

 Analysis of the Existence of Traveling Waves in a Reaction-Diffusion 
 System Coupled to a Difference Equation 

11 :15 

11 :30 
Slimane Benmahmoud Fractional Calculus in the Service of Information Theory 

11 :30 

11 :45 Elbahi Amel 
Existence, Uniqueness and Stability Results on Periodic Positive 
Solutions for an Iterative Neutral Nonlinear LEVIN-NOHEL 
INTEGRO-Differential Equations with Impulse Effects 

11 :45 

12 :00 
Allaeddine HADDARI 

Application of the maximum entropy method to determine the credibility 
premium 

12-13 Lunch 

13 :00 

13 :15 
Fatiha KORICHI Partially observed optimal control for mean-field stochastic systems 

13 :15 

13 :30 
Tayeb Hamlat 

Nonparametric Estimation of Performability in Homogeneous Continuous-Time 
Semi-Markov Processes. 

13 :30 

13 :45 
Abir Kadi 

The Analysis Of A Finite Markovian Queue Under Discouragement 
And N-Policy 

13 :45 

14 :00 
Sakina BENKADDOUR Stochastic differential equation driven by the Rosenblatt process 

14:30                            Closing Session  

 
 
 
 



 
 
 

Parallel sessions (Online) 
 
08 December 2024 
 
Session   : Mathematical Methodes for Physics   
 
Chair persons: Pr Salah HAOUAT + Pr Tahar BOUDJEDAA 
 
Google Meet Link :  https://meet.google.com/syc-iyqg-tmv 

Hour Name and First Name Title of the presentation 

10 :00 

10 :15 BOKHARI Ahmed Projectile motion in view of MABC fractional operator 

10 :15 

10 :30 Cheriet Loubna Ermakov-Lewis Invariant and particle creation in an anisotropic universe 

10 :30 

10 :45 KHANOUL Boubakeur Exact solutions for time-dependent complex symmetric potential well 

10 :45 

11 :00 REDJAIMIA  Ikram Numerical simulation of the aspect ratio effect on the forced convection 

11 :00 

11 :15 
Halima 
Boudada   

 

Asymptotic properties of the conditional mode under random left 
truncation and functional dependent model 

11 :15 

11 :30 BOUDAOUD Miloudi 
Unicity of Entire Functions concerning Difference Operators 

11 :30 

11 :45 
Souhaib BOUDJELDA 

An efficient parametric approach for the large-scale portfolio selection 
problem 

11 :45 

12 :00 Abdelhamid Bensalem 
Second-Order Delay Integro-Differential Equations : Existence and 
Approximate Controllability 

12 :00 

12 :15 Bilel MADJOUR 
General decay of solutions for the Kirchhoff Plate Equations with a 
general type of relaxation function on the boundary 

12-13 Lunch 

13 :00 

13 :15   
13 :15 

13 :30   
13 :30 

13 :45   
13 :45 

14:00   
14:30                            Closing Session 

 
 
 
 



 
 
 
 
 
 

Parallel sessions (Online) 
 
08 December 2024 
 

Session   : Modelling and Optimization + ODEs 
 
Chair persons: Dr Mourad AZI + Dr Ibrahim BOUFELGHA 
 

Google Meet Link :  https://meet.google.com/kha-sxiu-gga   

Hour Name and First Name Title of the presentation 

10 :00 

10 :15 KAREK Chafia 
A Note on Homogenization of the Hyperbolic-Parabolic Equations in 
Domains with Holes 

10 :15 

10 :30 BOUDEFLA Chahrazed 
Controllability of Mild Solutions for Nonlocal Neutral Evolution Problems 
with Finite State-Dependent Delay 

10 :30 

10 :45 RAKAH Mahdi 
Uniqueness and stability of solutions for nonlinear fractional differential 
equations fourth-order 

10 :45 

11 :00 DAOUDI  Aimen  
Well-Posedness for Fracional Fourth-Order Nonlinear Caputo Viscoelastic 
Equations 

11 :00 

11 :15 BOUKOUBA Chayma Coupled parabolic systems with non local boundary conditions 

11 :15 

11 :30  GUENDOUZ Hafida Solving One-Dimensional Hyperbolic Equation With variable Coefficients 

11 :30 

11 :45 BOUDRISSA Imane  
Image Denoising trough Fractional Nonlinear Diffusion with Caputo 
Derivatives and Gaussian Kernel 

11 :45 

12 :00 Abdelkrim REZZAG Reduction of the bounds for ILP problems 

12 :00 

12 :15 Samar CHEBBAH Schwarz Method For HJB Equation 

12-13  

13 :00 

13 :15 
     
 El Ouahma BENDIB 

On the global phase portraits of linear differential systems with cubic 
homogeneous polynomial nonlinearities 

13:15 

13:30 Leyla SOUDANI  
Existence of solutions for hybrid fractional differential inclusion with 
hybrid boundary conditions 

13:30 

13 :45 KHASSANI Mokhtar  Solve elliptic problem with coefficient operator 

13 :45 

14 :00 
 

 

14:30                            Closing Session 
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