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Abstract

The goal of this work is to study the existence of solution to

the following problem










∂u

∂t
− a∆u = Λ− f (u, v)− αu in R

+ × Ω

∂v

∂t
− b∆u− d∆v = g(u, v)− σv in R

+ × Ω

with homogeneous Neumann boundary conditions

∂u

∂η
=

∂v

∂η
= 0 on R

+ × ∂Ω

and non-negative bounded initial data

u(0, x) = u0(x) v(0, x) = v0(x) inΩ

Where Ω ⊂ Rn is bounded domain of class c1 ,the constants

a, b, d,Λ, and µ are positive numbers.

the non-linearities f, g are assumed to be a non-negative

and continuously differentiable functions on (0,+∞) ×
(0,+∞).
Keywords: reaction-diffusion systems, Lyapunov func-

tional, global existence.

1. Modelisation

A reaction-diffusion system is a mathematical model that

describes the evolution of the concentrations of one or

more spatially distributed substances and is subject to two

transform process: a process of local (chemical) reactions,

wherein the different substances, and a diffusion process

which causes a breakdown of these substances in the

space. Used in other fields, including biology, physics, geol-

ogy and ecology and mathematically, reaction-diffusion sys-

tems are represented by semi linear parabolic partial differ-

ential equations which take the general form:

dq

dt
= D∆q +R(q)

q represents the concentration of a substance,

D is a diagonal matrix of diffusion coefficients,

R represents all local reactions.

2. Examples

Among the uses we mention the following:

1) Predator-prey:

A predator population y eats from a prey population x, the

most famous predator prey model (LotkaVolterra) reads:

dx

dt
= ax− bxy

dy

dt
= cxy − dy

2) models of spreading AIDS:

The following system describes an epidemic model repre-

senting the spread of infectious disease within a population:
{

∂S
∂t
(x, t) = D∆S(x, t) + Π− C(T )SIT − α,

∂I
∂t
(x, t) = D∆I(x, t) + C(T )SIT − σI,

S denotes the number of susceptible individuals

I those infectious individuals

D ≥ 0 is the diffusion coefficient that is a constant

Figure 1: AIDS spread in the world

3. The class of our problem

We consider the following reaction-diffusion system











∂u

∂t
− a∆u = Λ− f (u, v)− αu in R

+ × Ω

∂v

∂t
− b∆u− d∆v = g(u, v)− σv in R

+ × Ω

with homogeneous Neumann boundary conditions

∂u

∂η
=

∂v

∂η
= 0 on R

+ × ∂Ω

and non-negative bounded initial data

u(0, x) = u0(x)
Υ(0, x) = v0(x) inΩ

Among the authors who investigate in this problem are:

In the Diagonal system (i.e, b = 0)
L.Melkemi et al [5] find a positive answer under the falowing

conditions:

1. f (0, .) = 0 g(., 0) ≥ 0,

2. f (u, v) ≤ (1 + v)βϕ(u) β ≥ 1,

3. g(u, v) ≤ Ψ(v)f (u, v),

4. limv→+∞
Ψ(v)

v
= 0 ϕ,Ψ ∈ C(R+),

the same authors in [8] generalize their results under the

falowing conditions:

1. g(u, v) = f (u, v) = λ(t)h(u, v) , λ is bounded function

in C(R+),

2. h(u, v) ≤ Ψ(u)ϕ(v),

3. Ψ(0) = 0 ϕ(0) = 0,

4. lim
log(1 + ϕ(v))

v
= 0,

v → +∞.

E.Daddiouaissa [7] gave a result for the falowing conditions:

1. f = g , f (0, v) = 0,

2. f (u, v) ≤ ϕ(u)(v + 1)λerv,

3. K(v) = vµ µ ≥ 1,

4. max(‖u0‖,
Λ

α
) <

Θ2

2− Θ

8ab

rn(a− b)2
.

In the triangular system (i.e, b > 0)
1)case d > a

Salem and Youkana [9] find a global solution under the

falowing conditions:

1. d− a ≥ b , α = σ,

2. g(u, v) = f (u, v) = λ(t)h(u, v) , λ is bounded function

in C(R+) h(0, v) = 0

3. lim
log(1 + h(u, v)

v
= 0,

v → +∞
S.Abdelmalek et al [2] gave a positive result under the

falowing conditions:

1. d− a ≥ b α = σ,

2. f = g f (u, v) ≤ ϕ(u)eαv, ϕ(0) = 0,

3. v0 ≥
b

d− a
(L(0)− u0),

4. max(‖u0‖∞
1

µ
) = K < M <

γ

αp
γ ≤ (

2
√
ad

a− d
)2.

B.Rebiai [10] find a global existence under the falowing con-

ditions:

case α = σ,

1. f (0, v) = 0 g(u,
b

d− a
(
Λ

µ
− u)) ≥ b

d− a
f (u,

b

d− a
(
Λ

µ
− u),

2. g(u, v) ≤ Ψ(v)f (u, v),

3. ∃β > 0,

4. limv→+∞vβΨ(v) = l,

5. ‖u0‖ ≤
Λ

µ
v0 ≥

b

d− a
(
Λ

µ
− u0).

the same author in [4] generalize their results under the

falowing conditions:

a)case d− a ≤ b α = σ,

1. f (0, v) = 0 f (u, v) ≥ 0 f (u,
b

d− a
(
Λ

µ
− u)) = 0,

2. ‖u0‖ ≤
Λ

µ
,

b)case d− a > b α = σ,

1. f (u, v) ≤ cϕ(u)vreαv α > 0 r ≥ 0ϕ(0) = 0,

2. ‖u0‖ ≤
Λ

µ
<

8ad

αn(a− d)2
,

3. v0 ≥
b

d− a
(
Λ

µ
− u0).

2) case a > d

E.Daddiouaissa [3] finds a positive answer for the falowing

conditions:

case α 6= σ,

1. f (u, v) ≤ ϕ(u)(u + v)r r ≥ 0,

2. g(u, v) ≤ Ψ(v)f (u, n) + Φ(v),

3. g(u,
b

a− d
u) +

b

a− d
f (u,

b

a− d
u) ≥ b

a− d
[(σ − α)u + Λ].

4. our aim or goal

Our aim is to study this problem when we have a change in

the medium’s characteristics
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