
Proceedings of IMM of NAS of Azerbaijan 97

Hamlet F. KULIYEV, Konul Sh. JABBAROVA
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VIBRATIONS EQUATION

Abstract

In the paper the optimal control problem for string vibrations equation is
solved applying the results of the theory of L-problem of moments.

One of the important means for solving the problems of optimal control of linear
systems is so called the method of L-problem of moments. This method allows to
solve quite a class of control problem almost to the end. The solution of L-problem
of moments completely answers the question: is the given system is controllable
or not? If the L-problem has a solution, the systems is controllable, otherwise the
systems is uncontrollable with respect to the given initial and terminal conditions.

In the present paper we consider application of the results obtained in the the-
ory of L-problem of moments to the solution of optimal control problem for string
vibrations equations. Notice that the close problems were considered in the papers
[1, 2, 3].

1. Problem Statement
Let some process be described in Q = (0, l)× (0, T ) by the equation

utt = uxx (1)

with initial and boundary conditions

u(x, 0) = ϕ0(x), ut(x, 0) = ϕ1(x), 0 < x < l, (2)

u(0, t) = ϑ1(t), ux(l, t) = ϑ2(t), 0 < t < T. (3)

There T > 0, l > 0 are the given numbers, ϑ1(t) ∈ W 1
2 (0, T ), ϑ2(t) ∈ L2(0, T ),

ϕ0(x) ∈ W 1
2 (0, l), ϕ1(x) ∈ L2(0, l) and the agreement condition ϑ1(0) = ϕ0(0) is

satisfied; u(x, t) characterizes the process state, ϑ(t) = (ϑ1(t), ϑ2(t)) is a control
function.

It is required to find such a boundary control ϑ(t) from W 1
2 (0, T )×L2(0, T ) that

carries the initial state (ϕ0(x), ϕ1(x)) of the string to the terminal state (0, 0) at
time T , i.e.

u(x, T ) = 0, ut(x, T ) = 0 (4)

and at the same time it delivers minimal value to the functional

J(ϑ) =

T∫
0

(
ϑ1

1(t) + ϑ2
2(t)
)
dt. (5)




