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1. Introduetion. We shall consider in this paper Liénard-Rayleigh-
type systems of ditferential equations, studying the conditions of existence
in the future for the solutions of these systems on the basis of the results
obtained by T. Hara, T. Yoneyama and J. Sugie in [1] — [3]. Compared
with other papers, the difference consist of the use of two Liapunov fun-
ctions. We state the main results from [1], which constitutes the basis of
our study. Consider the system : ,

y = g(t, % y)

where # and y are n-dimensional and m-dimensional vectors, respectively,
while f and g are defined and continuous on [0, 00) x B X R™ and ensure
the axistence and uniqueness of any formulated Cauchy problem.

Definition. A scalar, continuous function ¢ :[0,00) X R — R i3
aaid of eclass @ if the maximal solution u(f; ¢y, ) of the scalar equation
# = oft,u) exists in future whatever be t, = 0 and u, € B. Denote Sk =
={ye R"||ly) < K, I{ >0}

ParorEM 3.1, 1. Let V : [0,00) X B* X R" — R be locally Lipschitzian,
satisfying

(1) Vt, @, y) — o0 as ||yl — o0 uniformly in « for each fixed. &,
and there exists ¢ € 9 such that -

(ii) Vi(t, 2, y) < et Vit z,y))
Moreover, suppose that for K >0 and T >0, there ewists W : [0, T]x B" X
% 8 — R, locally Lipschitzian, satisfying

(i) W, 2, 9) — oo as @] — oo for each fized (t,y), ond there
exists Y €9 such that

(iv) Wi, @, ¥) < q)(t; “"V(tv Ty U))
Then every solution of (1) ewists in the future.

_ 2. Liénard-Rayleigh-type systems. Let us now consider a system of
differential equations which generalizes. the Liénard systems (5.2) from
[1]. On the basis of Theorems 3.1 and 5.1 from [1], we shall construct two
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Liapunov functions and establish new conditons ensuring the continu,
ability in the future of every solution of the congidered system.
Let be the system : ' '
% = My) — Pz
2) { v = hiy) — F()
y = —g(@) + (1)
where the functions F(x), g(z), W(y), e(t) are continuous, A(x) = S f(s)ds;
oA .

G (») :S g(s)ds, H(y) :S h(s) ds; suppose that they fulfil all condi-

tions wli)ich ensure the e:fistence and uniqueness of every Cauchy probleni.
TiroREM. L6t be the system (2). If there exist the numbers P, g€,
such that : . '
Yoa)Gla) > —p, YoeR;
- b) g(@)F(x) > —q[G(2) + p + 17];
¢) h*(y) < 2qH(y), H(y)—> co when |y| — oo;

[+ 0
) S dx = . S dx .
1+ F_(x) 1+ 57 (2
0 0

where F_(x) = max{0, —¥(z)}, F,(x) = ma,x{(),lf‘(ac)}," then every solution
of the system (2) exists in the Juture.

Proof. We construct two Liapunov functions :
Vie,y) = H(y) + G(a) +p +1

and V(z,y) — co when |y| — oo; in addition, the derivative by virtue
of the system (2) is: ,

Vit 0, ) = —g(@) 8 (2) + W) e 1) < qV(z,9) + - e 1),

Henece there exists ¢ e % such that V(t, 2,9} < o(t, V(x, y)). Moreover,
we have W(z)=|z|, W(z) — oo when || — oco. The derivative of W
by virtue of the system (2) is W — hiy) — F(x) < K -+ F_(W) for > 0,
and W < K + ¥, (—W) for < 0. Hence there exists €% such that
W, @, y) < (¢, W(t, # y)). Thus all conditions of Theorem 3.1 from [1]
are fulfilled, therefore all solutions of the system (2) exist in the future.
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