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Abstract

This paper examines the existence and uniqueness of solutions under the traveling wave forms for

a free boundary Cauchy problem of space-fractional Jordan-Moore-Gibson-Thompson equations of

nonlinear acoustics, which describe sound propagation in thermo-viscous elastic terms. It does so by

applying the properties of Banach's �xed point theorem.
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1 Introduction and statement of results

Several mathematical models are used to describe nonlinear acoustics phenomena. For example, In this

work, we shall give a fractional model of nonlinear acoustics that is named the space-fractional Jordan-

Moore-Gibson-Thompson (JMGT) equation. This equation results from modeling high-frequency ultra

sound waves, and is written as follows:
τψttt + µψtt − κ2∂α

xψ − η∂α
xψt = φ

(
x, t, ψ, ψt, ψtt, ψxx, (ψt)xx

)
, (x, t) ∈ Ω,

ψ (x, 0) = ψ0 (x) , ψt (x, 0) = ψ1 (x) , ψtt (x, 0) = ψ2 (x) , ψ0, ψ1, ψ2 ∈ C,
ψx (κt, t) = 0, ψxx (κt, t) = 0, κ > 0,

(1.1)

where τ, µ, κ, η ∈ R∗
+ and φ : Ω× C× C× C× C× C → C is a nonlinear function.

The major goal of this work is to determine the existence and uniqueness of the fractional-order's partial

di�erential equation (1.1), under the traveling wave form

ψ (x, t) = exp

(
−κ

2

η
t

)
u (x− κt) , with κ, η ∈ R∗

+. (1.2)
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The basic pro�le u is not known in advance and is to be identi�ed.

For the forthcoming analysis, we impose the following assumptions:

(A1) φ is a continuous function that is invariant by the change of scale (1.2). It gives us

φ
(
x, t, ψ, ψt, ψtt, ψxx, (ψt)xx

)
= exp

(
−κ

2

η
t

)(
ηκf

(
ξ, u (ξ) , u′ (ξ) , u′′ (ξ)

)
− κ3τu′′′ (ξ)

)
, (1.3)

where ξ = x− κt and f : [0, ℓ]× C× C× C → C is a continuous function.

(A2) There exist three positive constants β, γ, λ > 0 so that the function f given by (1.3) satis�es

|f (ξ, u, v, w)− f (ξ, ū, v̄, w̄)| ≤ β |u− ū|+ γ |v − v̄|+ λ |w − w̄| , for β, γ, λ > 0,

for any u, v, w, ū, v̄, w̄ ∈ C.
Now, we give the principal theorems of this work.

Theorem 1.1. Assume that the assumptions (A1) , (A2) hold. We give

τκ5 + βη4 − µηκ3 ̸= 0 and ω ∈ (0, 1)

If we put

ℓ <

(
η4Γ (α+ 2) (1− ω)

|τκ5 + βη4 − µηκ3|

) 1
α+1

, (1.4)

then the Cauchy problem (1.1) admits a unique solution in the traveling wave form (1.2) on Ω.
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constraints on control for the heat equation. 

12:15 - 12:30 
Soumaia KAHLOUL; Bordj Bou Arreridj University :  A three novel algorithms for complex 
MOPs: Performance comparison study. 

12:30 - 12:45 
Raouf Ziadi; Setif 1 University :  A mixed algorithm for smooth global optimization. 

12:45 - 13:00 
Zineb Sabbagh; Boumerdes University :  Well-Posedness and Exponential Decay of a Beam 
Coupled with Vessel Dynamics. 

13:00 - 13:15 
Abdeldjalil Chattouh; Khenchela University :  Non-iterative numerical method for the 
identification of space-dependent source term in parabolic equation. 

13:15 - 13:30 
MAZOUZ SAID and SAADA HAMOUDA ; Mostaganem University ; Growth and 
oscillation of a class of linear  differential equations near a singular point. 

14:30 - 14:45 
AMIRA Rami and HANNACHI Fareh ; Tebessa University ; Study of chaos and 
stabilization in the  generalized fractional Lotka-Volterra system using  active control. 

14:45 - 15:00 Messaoud Bitam; Setif 1 University ; Reaction-diffusion systems with polynomial growth. 

15:00 - 15:15 
Adjemi salim and Amar Chidouh ; El tarf University ; Numerical solution of nonlinear 
Bresse-Timoshenko system with second sound. 

15:15 - 15:30 
Omar Choucha and Abdelkader Amara; Ouargla University:  On the Ulam-Hyers-
Rassias stability of structure of discrete fractional three-point boundary value problems. 

15:30 - 15:45 
Fatima Amiour and Tahar Haddad ; Jijel University ; Non convex lower semicontinuous 
perturations. 

15:45 - 16:00 
Boukelia Ahmed Ayoub and Kara Mohamed ; Setif 1 University ; Existence of Weak 
Solutions for a Nonlinear Fluid-Structure Interaction Model. 

 

 

 

 

 

 

 

 



Session IV: Mathematics Modeling 
Chairmen: SALIM SAF – ILYES BOUAAKAZ 

 

11:00 - 11:15 
Amar OUAOUA ; Skikda University : Parallel solution of the linearised G-heat equation by 
the subdomain iterative methods with overlapping. 

11:15 11:30 

Rania Mime ; Oran 1 University : Generalization of Park's necessary condition of 

realizability over SL2(R[𝑥1
± ;…; 𝑥𝑘

±]) . 

11:30 - 11:45 
Soumaya BELABBES and Abdellatif BOUREGHDA ; Setif 1 University : INTEGRAL 
METHOD FOR SOLVING MOVING BOUNDARY PROBLEM. 

11:45 - 12:00 
BENATMANE Sara ; BAB EZZOUAR University : Hybrid cryptography. 

12:00 - 12:15 
Asma Issasfa ; Constantine University :  Lump and mixed rogue-soliton solutions to the 
2+1 dimensional Ablowitz-Kaup-Newell-Segur equation. 

12:15 - 12:30 
Abdelkader Frakis ; Mascara University :  Refinements of some bounds for the numerical 
radius of operators. 

12:30 - 12:45 

Nor-El-Houda BEGHERSA and Mehdi BENABDALLAH ; Mohamed Boudiaf University :  
On the stabilization of a controlled degenerate system in Hilbert spaces. 

12:45 - 13:00 
Khouloud Makhlouf ; Biskra University :  Model Uncertainty Stochastic Partial Differential 
Equation Control. 

13:00 - 13:15 
BOUABDALLAH Fatiha ; Teachers Higher college of Laghouat :  Invariant Subspaces in 
Bergman Space. 

13:15 - 13:30 
MAZOUZ SAID and SAADA HAMOUDA ; Mostaganem University ; Growth and 
oscillation of a class of linear  differential equations near a singular point. 

14:30 - 14:45 
Abd Elhakim Lamairia ; Tebessa University ; Nonexistence results of global solutions 
for fractional order integral equations on the Heisenberg group. 
 

14:45 - 15:00 
Hanane Chinoune ; Ouargla University ; Study the Existence and Uniqueness to the 
Solution of differential equations of fractional order. 

15:00 - 15:15 

Khadidja Iatime and Mounira Azouzi ; El-Oued University ; Results of existence of the 
generalized proportional fractional differential equation at the case of resonance according 
to the topological degree theory. 

15:15 - 15:30 
Fayssal DJELLALI; Annaba University ; GENERAL STABILITY RESULT OF A TYPE III 
THERMOELASTIC LAMINATED BEAM WITH STRUCTURAL MEMORY. 

15:30 - 15:45 

Hassan MESSAOUDI and Salah ZITOUNI; Souk-Ahras University ; general energy decay 
of the solution for a piezoelectric beam system with magnetic effects and a nonlinear 
damping term. 

  

Keltoum BOUHALI; Skikda University ; A new topological approach to target the 
existence of solutions for nonlinear fractional impulsive wave equations. 
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