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ADMISSIBLE NOISE OF LINEAR CONTROLLABLE SYSTEMS

G.G. Islamov
[

Let a controllable process z : [0,7] — R™ be described by the linear equation
t
&(t) + A(t)z(t) = / K(t,s)z(s)ds + B(t)u(t) +v(t), te][0,T]. (1)
0

It is assumed that the n x n-matrix A(t), n x k-matrix B(t), and the n-dimensional vector column
v(t) (“noise”) have real components square integrable on [0, 7], the kernel K (¢, s) is an n X n-matrix
function with square integrable on 0 < s < ¢ < T real elements, the k-dimensional vector column
u(t) (“admissible control”) has measurable on [0, 7] real components, and for almost all ¢ € [0, 7]
the values of u(t) belong to a compact  of the coordinate space R*.

By a solution of system (1) we understand an n-dimensional vector column z(¢) with the deriva-
tive @(t) possessing components square integrable on [0, 7.

The noise v(t) is said to be admissible if an admissible control u(t) = u,(t) can be found under
which system (1) possesses a solution z(t) satisfying the vector inequality

/0 " 0 (s)i(s) ds + x(0) > B. 2)

Here ®(s) is an m x n-matrix with square integrable on [0, T’ elements, ¥ is a constant m X n-matrix,
B is an m-dimensional vector column. The comparison of vectors in (2) is component-wise.

We will say that a control u,(t) compensate the noise v(t).

A criterion of solvability of equation (1) with constraint (2) under absence of control (u(t) = 0)
was announced in [1] and was proved for point inequalities of a special form in [2]. (See [3]-[6] for
approaches to the investigation of solvability of problems with constraints of the type of inequalities
for various classes of functional-differential equations.)

A description of the set of all noises v(t) of system (1), compensable by a given admissible
control u(t), is given in the following

Theorem 1. Let Z(s) be the unique m X n-matriz solution with square integrable on [0,T]
elements of the Volterra equation

Z(s) = / Z(1)[K (1, 5) — A(7)] dr + ®(s), s € [0,T]. (3)

In order for system (1) to have the solution xz(t) satisfying (2), it is necessary and sufficient that
the inequality be valid

A(ﬁ _ /OT Z(){B(s)u(s) + v(s)} ds) <0 (4)
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