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Résumé /Abstract :  
 
In this paper, we consider a linear perturbed system with discrete time. We introduce a new approach 
that studies output sensitivity where the initial state is infected by uncertain disturbances. The main goal 
of this paper is to determinate the set of possible gain matrices whose role is not only to make the 
system insensitive to all disturbances but to achieve a predefined stabilization mode. The 
characterization of this set is studied and an algorithm for determining the gain matrices is presented, 
some examples and numerical simulations being given to illustrate the result obtained. 
 
Keywords: discrete-time, relatively insensitive, linear system, observability, stability, disturbance, 
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Abstract

In this paper, we study the dynamic of a multi-strain SEIR model with both saturated incidence and
treatment functions. Two basic reproduction numbers are extracted from the epidemic model, noted R0,1

and R0,2. Using the Lyapunov method, we investigate the global stability of the disease free equilibrium
and prove that it is globally asymptotically stable when R0,1 and R0,2 are less than one. Moreover, we
formulate the optimal control problem, solve it and perform some numerical simulations, to support the
analytical results and test how well the proposed model may be applied in practice.

Keywords : SEIR ; multi-strain ; saturated incidence ; treatment function ; global stability ; optimal
control.
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A stochastic hepatitis B epidemic model driven by Lévy noise
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Abstract

In this paper, we investigate a stochastic hepatitis B epidemic model driven by Lévy noise. We prove the
existence of a unique global positive solution and we present sufficient conditions to derive extinction and
persistence of the disease. Finally, numerical simulations illustrate the theoretical results.
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Degenerate parabolic problems with variable exponent and L1-data
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Abstract

Let Ω ⊂ Rd, (d ≥ 2) be a open bounded domain with a connected Lipschitz boundary ∂Ω and T be a fixed
positive real number. Our aim of this communication is to prove existence results of entropy solutions
for the nonlinear degenerate parabolic problem with variable exponent

∂u

∂t
− div

(
ω|∇u|p(.)−2∇u

)
= f in QT := ]0, T [×Ω,

u = 0 on ΣT :=]0, T [×∂Ω,

u(., 0) = u0 in Ω,

where p(.) is a continuous function defined on Ω with p(x) > 1 for all x ∈ Ω and ω is a measurable
function on Ω, strictly positive and satisfying the following hypotheses

(H1) : ω ∈ L1
loc(Ω) and ω

−1
p(x)−1 ∈ L1

loc(Ω),

(H2) : ω−s(x) ∈ L1
loc(Ω) where s(x) ∈

(
N

p(x) ,∞
)
∩
(

1
p(x)−1 ,∞

)
.

The datum f is in L1(Ω).
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Résumé :  
 

Les fréquences d’une plaque mince rectangulaire isotrope en vibration sont déterminées en utilisant la 

méthode de Rayleigh-Ritz et la solution du problème aux valeurs propres est obtenue en proposant 

une déformée de fonction forme de séries. Donc le système d'équations est résolu analytiquement, il 

est  décrite mathématiquement par un système d’équations aux dérivées partielles avec différents 

conditions aux limites. 

En outre, le modèle par la méthode des éléments finis de la plaque dans le système ABAQUS est 

développé, et des calculs numériques pour des plaques exemplaires sont réalisés. Les résultats des 

calculs de ces deux méthodes sont comparés. 
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