
Transactions of NAS of Azerbaijan 121

Yashar T. MEHRALIYEV, Sardar Ya. ALIYEV

ON A PERIODIC BOUNDARY VALUE PROBLEM

FOR AN EQUATION OF STRATIFIED LIQUID

VIBRATIONS

Abstract

In the paper we investigate a periodic boundary value problem for an equation
of stratified liquid vibrations.At first we prove a theorem on uniqueness of classic
solution. Further, by the method of separation of variables we construct classic
solution in an obvious form.

While investigating the problems of small vibrations of exponentially stratified
liquid there arises an equation

∂2

∂t2
∆3u+ ω2

0∆2u = 0,

that is similar in many respects to S.L. Sobolev’s known equation [1]. Here ∆3 is
a Laplacatian with respect to variables x1, x2, x3,∆2 is a Laplacian with respect to
variables x1, x2 and ω0 is a real number parameter. In the present paper we consider
an one-dimensional variant of this equation.

Let’s consider the following boundary value problem:

uttxx (x, t) + α2uxx (x, t)− β2u (x, t) = f (x, t) , (x, t) ∈ DT =

= {(x, t) : 0 ≤ x ≤ 1, 0 ≤ t ≤ T} (1)

u (0, t) = u (1, t) , ux (0, t) = ux (1, t) , 0 ≤ t ≤ T, (2)

u (x, 0) + δu (x, T ) = ϕ (x) , ut (x, 0) + δut (x, T ) = ψ (x) , 0 ≤ x ≤ 1, (3)

where α 6= 0, β 6= 0, δ are the given numbers, f (x, t) , ϕ (x) , ψ (x) are the given
functions, u (x, t) is a desired function.

Definition. Under the classic solution of problem (1)-(3) we understand a func-
tion u (x, t) continuous in closed domain DT together with all its derivatives con-
tained in equation (1) and satisfying all the conditions of (1)-(3) in the ordinary
sense.

Theorem 1. If β 6= 0, δ 6= ±1, the problem (1)-(3) may have at most one
classic solution.

Proof. The proof of this theorem is carried out by the following scheme [2].
Assume that there exist two classic solutions u1 (x, t) and u2 (x, t) of the problem
under consideration and consider the difference

ν (x, t) = u1 (x, t)− u2 (x, t) .




