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ON AN INVERSE PROBLEM FOR A
REACTION-DIFFUSION TYPE SYSTEM

Abstract

The matters of well-posedness and approximate solution of an inverse prob-
lem on definition of time dependent coefficients in the right hand side of equa-
tions of a reaction-diffision type system are studied in the paper. A theorem on
uniqueness and stability of the solution is proved.

Accept the following denotation: Rn is a real n−dimensional Euclidean space,
B ⊂ Rn is a bounded domain with boundary ∂B ∈ C2+α, Ω = B × (0, T ] , S (B) =
∂B× [0, T ] , T > 0. The spaces C l (·) , C l,l/2 (·) , C l+α (·) , C l+α,(l+α)/2 (·) , l = 0, 1, 2,
0 < α < 1 and the norms in these spaces are determined for example in [1, p. 16],

u = (u1, ..., um) , ‖u‖l =
m∑

k=1

‖uk‖Cl .

ukt =
∂uk

∂t
, ukxj =

∂uk

∂xj
,

∂uk

∂−→v =
n∑

j=1

∂uk

∂xj
cos (−→v , xj) , −→v is a unit vector of the

inner normal to S at its any point,
∂

∂−→v means differentiation along −→v , ∆uk =
n∑

i=1

∂2uk

∂x2
i

.

Consider a problem on definition of
{
fk (t) , uk (x, t) , k = 1,m

}
from the condi-

tions
ukt −∆uk = fk (t) gk (x, t, u) , (x, t) ∈ Ω, (1)

uk (x, 0) = ϕk (x) , x ∈ B;
∂uk

∂−→v = ψk (x, t) , (x, t) ∈ S (B) (2)
∫

B

uk (x, t) dx = rk (t) , t ∈ [0, T ] . (3)

here gk (x, t, v) , ϕk (x) , ψk (x, t) , rk (t) , k = 1,m are the given functions.
Such problems, as a rule, are ill-pased in Hadamard sense and were studied in

the papers [3-5].
Naturally, if a part of the function fk(t) is known, the appropriate additional

conditions from (3) are unnecessary and are not given.
For the input data of problem (1)-(3) we make the following suppositions:
10. gk (x, t, v) ∈ C

α,α/2
x,t (A) ; gk (x, t, v) is continuous by Lipschits in variable v,

is uniform with respect to (x, t, v) in bounded sets A, i.e.
∣∣gk

(
x, t, v1

)− gk

(
x, t, v2

)∣∣ ≤ σ1

∣∣v1 − v2
∣∣ ,

(
x, t, v1

)
,

(
x, t, v2

) ∈ A;

where A = B × [0, T ]×Rm.

20.ϕk (x) ∈ C1+α
(
B

)
, ϕk (x, t) ∈ C1+α,α/2 (S (B))

30. rk (t) ∈ C1+α [0, T ] , t ∈ [0, T ] ;




