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DETERMINATION OF THE COEFFICIENT OF

PARABOLIC EQUATION IN THE PROBLEM WITH

NONLINEAR BOUNDARY CONDITION

Abstract

The goal of the paper is to investigate the well-posedness of the inverse prob-
lem on definition of the coefficient at a minor term of a parabolic equation in
the nonlinear boundary condition problem under nonlocal additional condition.
A theorem on theuniqueness and “conditional” stability of the problem under
consideration is proved.

Let Rn be an n-dimensional Euclidean space, x = (x1, ..., xn) be an arbitrary
point of the bounded domain D ⊂ Rn with a sufficiently smooth boundary ∂D,
Ω = D × (0; T ], S = ∂D × [0;T ], 0 < T be a fixed number.

The spaces C l (·), C l+α (·), C l,l/2 (·), C l+α,(l+α)/2 (·), l = 0, 1, 2, α ∈ (0, 1) and
the norms in these spaces were determined for example in [1, pp. 12-20]
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is a Laplace operator,
∂u

∂ν
is an internal conormal derivative.

We consider an inverse problem on definition of a pair of functions {u (x, t) , c (x)}
from the conditions

ut −∆u + c (x) u = f (x, t) , (x, t) ∈ Ω (1)

u (x, 0) = ϕ (x) , x ∈ D = D ∪ ∂D (2)

∂u

∂ν
= ψ (x, t, u) , (x, t) ∈ S (3)

T∫

0

u (x, t) dt = h (x) , x ∈ D, (4)

here f (x, t) , ϕ (x) , ψ (x, t, p) , h (x) are the given functions.
The coefficient inverse problems were studied in the papers [2-4] (see also the

references in these papers).
For the input data of problem (1)-(4), we make the following suppositions:
10. f (x, t) ∈ Cα,α,/2

(
Ω

)
;

20. ϕ (x) ∈ C2+α
(
D

)
;

30. ψ (x, t, p) ∈ Cα,α,/2
(
Ω×R1

)
, there exists m1 > 0, such that for any (x, t) ∈

Ω and p1, p2 ∈ R1 : |ψ (x, t, p1)− ψ (x, t, p2)| ≤ m1 |p1 − p2|;
40. h (x) ∈ C2+α

(
D

)
.




