
No. 9] Proc. Japan Acad., 4S (1969) 781

173. On the Classical Stability Theorem of Poincard.
Lyapunov with a Random Parameter

By Chris P. TSOKOS
Virginia Polytechnic Institute, U.S.A.

(Comm. by Zyoiti SUETUNA, M. Z. A., Nov. 12, 1969)

1. The objective of this paper is concerned with the generaliza-
tion of the classical stability theorem of Poincar-Lyapunov, [1].

The Poincar-Lyapunov theorem with a random parameter can
be written as follows"

2(t; w)-A(w)x(t; w)+f(t, x(t; to)), t_O (1.0)

w e 9,/2 being the supporting set of the probability measure
space (/2, A,/);

(ii) x(t;w) is the unknown nxl random vector;
(iii) A(w) is mxn matrix whose elements are measurable func-

tions;
(iv) f(t, x) is for t e R+ and x e R an nxl vector valued function.
The above random differential system can be easily reduced into

the ollowing stochastic equation

x(t w)--eA()tXo(W)+.I:eA()(t-)f(v, x(v w))dv. (1.1)

Remark. The term e()Xo(W) is referred to as the free stochastic
term or free random variable, e()(-:) the stochastic kernel and
x(0, (o)- x0((o).

The prticular aim of this paper is the existence, uniqueness and
asymptotic behavior of a random solution of the stochastic integral
equation (1.1). In accomplishing this objective we utilized certain
aspects and methods of "admissibility theory" which can be found in
[2].

2. We shall consider that the random solution x(t;w) and the
stochastic tree term eA(tXo(O)) are unctions o the real argument t
with values in the space L(f2, A, tt). The function f(t, x(t; w)), under
convenient conditions, will also be a function of t with values in
L(tg, A,/). The value of the stochastic kernel, e()(t-, 0<_ v <_ t, shall
be an essentially bounded unction with respect to / or every t and
v, such that 0_<v<_t oo. The values of this term or fixed t and v,
will be in L(9, A,/) so that the product of e()tXo(W) and e()(t-)

will always be in L(tg, A,
The norm of the stochastic kernel of the random integral equation

where
()


