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STUDY OF ONE CLASS PROBLEMS MOVING

SOURCES IN SYSTEMS OF OPTIMAL CONTROL

BY WITH THE DISTRIBUTED PARAMETERS

Abstract

For the solution of a problems of optimal control of moving sources which
condition is described by totality of parabolic type equation and systems of the
ordinary differential equations, existence and uniqueness theorems are proved,
sufficient conditions of differentiability of a target functional and an expression
for its gradient are obtained, necessary conditions of optimality in the form of
integral maximum principles are established.

Now, in view of complexity of the solution of a problem of optimum control of
the moving sources which condition is described by the differential equations with
partial derivatives and systems of the ordinary differential equations, are studied
insufficiently [1,5]. For some classes of linear and nonlinear boundary value prob-
lems in which participates pulse functions, questions of existence and uniqueness of
the generalized solution are investigated. In studied work the problem of optimal
control by the moving sources, totality by the parabolic type equation and systems
of the ordinary differential equations is considered under entry and boundary con-
ditions. For this problem theorems of existence and uniqueness of the solution are
proved, sufficient conditions of Frechet differentiability of a target functional and
expression for its gradient are obtained, necessary conditions of optimality in the
form of integral maximum principles are established.

1. Problem statement
Let l > 0, T > 0 are the given numbers Ωt = (0, l) × (0, t), Ω = ΩT . The

functional spaces W 1,0
2 (Ω), W 1,1

2 (Ω), V2(Ω), V 1,0
2 (Ω) used below, are introduced, for

example in [4].
Let the condition of operated process is described by functions u(x, t) and s(t).

Let’s assume that in area Ω function u(x, t) satisfies the following equation parabolic
type

ut = a2uxx +
n∑

k=1

pk(t)δ(x− sk(t)), (1)

with initial and boundary conditions

u(x, o) = ϕ(x), 0 ≤ x ≤ l, (2)

ux |x=0 = 0, ux |x=l = 0, 0 < t ≤ T, (3)

where a > 0 is the given number, ϕ(x) ∈ L2(0, l)is the given function; δ(·) is the
Dirak’s function; p(t) = (p1(t), p2(t), ..., pn(t)) ∈ Ln

2 (0, T ) is the control function.




