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ON ONE INVERSE BOUNDARY VALUE PROBLEM
FOR SECOND ORDER ELLIPTIC EQUATIONS

WITH NON-CLASSICAL BOUNDARY CONDITIONS

Abstract

In the paper an inverse boundary value problem for a second order elliptic
equation with non-classical boundary conditions is investigasted. At first the
input problem is reduced to the equaivalent problem for which a theorem on
the existence and uniqueness of the solution is proved. Using these facts, the
existence and uniqueness of the classic solution of the input problem is proved.

1.Introduction. The inverse problems represent an actively developing section
of contemporary mathematics. Recently, the inverse problems are widely used in
different fields of science.

Various inverse problems for different types of partial differential equations have
been studied in many papers. First of all we note the papers of A.N. Tikhonov [1],
M.M. Lavrentyev [2,3], M.I. Ivanchov [4] and their followers. One can read about it
in detail in the monograph of D.M. Denisov [5].

Inverse boundary value problems for second order elliptic equations in a rectan-
gular domain have been studied in [6-10].

2. Problem statement and its reduction to equivalent problem. Con-
sider for the equation

utt(x, t) + uxx(x, t) = a(t)u(x, t) + f(x, t) (1)

in domain DT = {(x, t) : 0 ≤ x ≤ 1, 0 ≤ t ≤ T} an inverse boundary value problem
with the boundary conditions

u(x, 0) = ϕ(x), ut(x, T ) = ψ(x) (0 ≤ x ≤ 1), (2)

u(0, t) = 0 (0 ≤ t ≤ T ), (3)

with the non-classical boundary condition

ux(1, t) + duxx(1, t) = 0 (0 ≤ t ≤ T ) (4)

and with the additional condition

u(x0, t) = h(t) (0 ≤ t ≤ T ), (5)

where x0 ∈ (0, 1), d > 0 are the given numbers, f(x, t), ϕ(x), ψ(x), h(t) are the
given functions, u(x, t) and a(t) are the desired functions.

Definition. The classical solution of inverse boundary value problem (1)-(5)
is the pair {u(x, t), a(t)} of the functions u(x, t) and a(t) possessing the following
properties:

1) the function u(x, t) is continuous in DT together with all its derivatives con-
tained in equation (1);


