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We concider the system of differential equations

£ = X(t,z) (1)
for t > 0, z € D C R™, the function X (¢,z) is conti-nious on £ and =
and satisfies the Lipshitz condition on z. Let M C R™*! and M, =
the intersection of M with the hyperplane t = gy, ty > 0. The following
theorem holds true.
Definition. The set M is called the positively invariant set of the sys-
tem (1), if the solution z(t) of the system (1), such that z(fp) € M,
has the property: z(t) € M, Vi > 0.
Definition. The positively invariant set M of the system (1) is called
stable for ¢ > tg, if Ve > 0 36 = (¢, to) > 0 such that p(z(tg), Mz} <&
then p(z(t), M) < € for t > to.
Theorem. Let the system (1) for ¢ > 0 have a smooth. positively inva-
riant stable manifold M such that Prgr~M is compact in D (Prg=M s
the projection of the set M on R™). Then, in the domain ¢ > 0, z £ D
there exists the Liapunov’s function V (¢, ), which is differentiable im
any direction and has the following properties:
1. V(t,z) is positively defined uniformely on ¢geq0, that is

inf Vitizg) = Ve D; Y,e0;
t>0; z:p(x,Mi)>€

2. the derivative of the function V (¢, z) with respect to the system (1}
is non-positively defined:

& +(%,X(t,2)) <0, t>0, z€D;
3. the set of zeros of the function V(¢,z) is M, that is
M={(tg: V2 =01=z0zec D}


mailto:tkachukam@ukr.net

