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Abstract. In the framework of the method of matrix-valued Liapunov functions stability
problems are considered for the dynamical system extended (reduction) in terms of a linear
transformation. The examples are presented which show how generalized decomposition
together with matrix-valued function extend the possibilities of application of the second
Liapunov method in stability investigation of dynamical system.
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1 Preliminary results

Let the system of perturbed motion equations

dz

Se: — = f(t,z), x(ty) = =, (L.1)
dt

be given, where x € R™ and f € C(R4 x R"™ R™), which possesses under ini-

tial conditions (tp,zg) € int (R4 X R™) a unique solution z(t) = z(t; to, zo)

determined for all ¢t > tg, to > 0.

Together with system (1.1) we consider a nonlinear continuously differe-
ntiable transformation [1, 2]

y=o(t,z), ®cCHV (R, xR" R™) (1.2)
for which a reverse one exists and is determined by the formula
z=T(t,y), TeCHY(R, x R™ R"). (1.3)

Using (1.2), and (1.3) we reduce system (1.1) to the form

Sy % = fty),  yl(to) = O(to,m), (1.4)



