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OPTIMAL CONTROL OF SYSTEMS DESCRIBED

BY HEAT CONDUCTIVITY EQUATIONS

Abstract

In the given paper, the optimal control problem, which is described by the
one-dimensional linear equation of heat conductivity with non-classical boundary
conditions, is considered. Using `-problems of the moments the problem of
optimal control with the minimal energy is solved.

For the systems described by the ordinary differential equations, N.N.
Krasovsky [1;2] used the `-method of a problem of the moments for the solution

of an optimum control problem. After that, the method was used for solving more
complicated problems connected with infinitely dimensional problem of moments
and with of optimal control problems of systems with distributed parameters [3;4;5].
We shall note that, for infinitely dimensional systems, this problem in some cases is
not trivial and it is not completely investigated yet.

In the earlier considered problems it has been investigated a case, when boundary
conditions are adjoint. In the given paper the problem with nonadjoint, nonclassical
boundary conditions are considered. In addition, it demands to apply this problem
a meyhod different from previous ones.

Let a controlled process be describged by the function y (x, t), which inside the
domain D = {0 ≤ x ≤ 1, 0 ≤ t ≤ T} satisfies the equation

∂y

∂t
=
∂2y

∂x2
+ f (x, t) (1)

with the initial condition

y (x, 0) = ϕ (x) , 0 ≤ x ≤ 1, (2)

and boundary conditions

y (0, t) = µ (t) , yx (1, t)− yx (0, t) = η (t) , (3)

where f (x, t) , ϕ (x) , µ (t) , η (t) are the given functions.
Let f (x, t) = ψ (t) p (x) , where ψ (t) is the given function from L2 (0, T ) , p (x)

allowable controls are the functions from L2 [0, 1].
For the given functions ϕ (x) ∈ L2 (0, 1) , µ (t) ∈ L2 (0, T ) , η (t) ∈ L2 (0, T ) ,

p (x) ∈ L2 [0, 1] , ψ (t) ∈ L2 (0, T ) the generalized solution of a problem (1)-(3) we
shall name the function y (x, t) ∈W 1,0

2 (D), that satisfies the integral identity.

1∫
0

y (x, t) Φ (x, t) dx−
1∫

0

ϕ (x) Φ (x, 0) dx+




