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(Presented by Academician B. N. Petrov on 19 IV 1968)

1. We consider automatic control systems with variable structure (see (1, 2),
etc.), whose motion is described by the differential equation

dz/dt = F(x,u,t) + B(z,t)&(t). (1)

is a random process with values in E;

Here z and F are vectors in E,; £(t)
= 0. The components of the vector F' have

B(z,t) is an n x k matrix; B(0,t)
the form

F,=(cpq —a,)z, — Z z;[ei(cpq —a,) —¢iq +a;] —ug
=1

¢; are constant positive coefficients, a, are piecewise-continuous bounded func-
tions of time (object parameters).

The control function is formed as a linear combination

u:;%zi—kpxn, 1<s<n-—1, (3)
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where

v, = {Wm for z,x,, > 0,
;=

for z,;z,, < 0;
p is a nonnegative constant.
The solution of the equation

dx/dt = F(x,u,t)

will be understood in the sense of A. F. Filippov (3).

2. Introduce a positive definite quadratic form with constant coefficients

=

n—1

Z QT+ Aty (a5 = ag;). (4)

A(z) = ¥

7

Il
-
<

We also denote
n k 0.5
_ 2
51 - ( zbij) .
i=1 j=1

Lemma 1. Let 2°(¢, 7, t,) be a solution of equation (1). Suppose, furthermore,
that the inequalities are valid

w; >suple; 1 —a; —c;(¢, g —ay,)],
¢
A < ilgf[cifl —a; —c;(¢c,_1 —a,)], (5)

I1B]| < B/ Alz).

Then for the form (4) the following upper estimate holds:

Az t) < A(2,0) exp {Lt (g + %/ [€(u)] du) } , (6)
0

Here L > 0 and g are certain constants.

Definition. The trivial solution of equation (1) is called asymptotically sta-
ble in probability in the large if, for any ¢ > 0,5 > 0, there exists r such
that
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P{lx(t,zg,ty)| > e} <3 fort >ty |zy| <r

and, moreover, for any x,,e > 0,

P{lx(t,zq,ty)| >} =0 ast — oco.

Theorem. Suppose that the conditions of the formulated Lemma 1 are satisfied.
Then the trivial solution of the variable-structure system (1) is asymptotically
stable in probability in the large if the process |£(t)| satisfies the law of large
numbers and

ﬁ/L+s1sz|§(t)| <0. (7)

Here M is the expectation operator.
The proof is based on the results of (4).

For a certain class of random processes, in particular for Gaussian processes, by
averaging (6) one can obtain an estimate for the expectation of the form A(x).
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to the present work.
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