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Abstract

In the paper we study an inverse boundary value problem for a fourth order
evolutionary equation arising in hydroacoustics of stratified liquid. At first the
initial problem is reduced to an equivalent problem for which a theorem on the
existence and uniqueness of the classic solution is proved. Further, using these
facts, we prove the existence and uniqueness of the classic solution of the initial
problem.

In the domain DT = {(x, t); 0 ≤ x ≤ 1, 0 ≤ t ≤ T} we consider the equation
[1,2]

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

under conditions

u(x, 0) = ϕ0(x), ut(x, 0) = ϕ1(x), utt(x, 0) = ϕ2(x),

uttt(x, 0) = ϕ3(x) (0 ≤ x ≤ 1),
(2)

u(0, t) = ux(1, t) = 0 (0 ≤ t ≤ T ), (3)

u(1, t) = h(t) (0 ≤ t ≤ T ), (4)

where f(x, t), ϕi(x) (i = 0, 3), h(t) are the given functions, u(x, t) and a(t) are the
desired functions.

Accept the following
Definition. A pair {u(x, t), a(t)} of 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 en-

tering in the equation (1);
2) the function a(t) is continuous on [0, T ];
3) all the conditions of (1)-(4) are satisfied in the ordinary sense, is said to be a

classic solution of problem (1)-(4).
The following lemma is valid.
Lemma 1. Let h(t) ∈ C4[0, T ], h(t) 6= 0 for t ∈ [0, T ], ϕ0(1) = h(0), ϕ1(1) =

= h′(0), ϕ2(1) = h′′(0), ϕ3(1) = h′′′(0). Then the problem on finding classic solution
of the problem (1)-(4) is equivalent to the problem on determination of the functions
u(x, t) and a(t) possessing the properties 1) and 2) of definition of the classic solution
of the problem (1)-(4) from (1)-(3) and

a(t)h(t) + f(1, t) = h(4)(t) + h′′(t)− uttxx(1, t)− uxx(1, t) (0 ≤ t ≤ T ). (5)


