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Abstract: In this paper, based on the assumption that both the leading princi-
pal submatrix of r-order and its complementary submatrix in A(t) have eigen-
values with only negative real parts, we establish a criterion for the stability
of a class of nonlinear time-varying dynamic system dx/dt = A(t)x + f(t, x).
Also a feasible method for decomposition and aggregation of large-scale system
is provided. Moreover, we shall show the efficiency of the presented criterion
by a numerical example.
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1 Introduction

The problem of constructing Liapunov functions for non-autonomous systems in general
case still remains open. The concept of vector Liapunov functions (see [1, 2]) in terms of
differential inequalities (see Lakshmikantham, et al. [3]) allowed to express the existence
conditions for certain dynamical properties of the initial system via the existence of the
corresponding properties in the comparison system. This approach has been intensively
developed in the stability investigation of large-scale systems (see [4 – 6]). For recent
results of the direct Liapunov method development and some approaches to the problem
of Liapunov functions construction see [7 – 10].

In this paper, based on the assumption that both the leading principal submatrix of
matrix A(t) and its complementary submatrix have eigenvalues with only negative real
parts, we give a feasible method of constructing vector Liapunov function of dynamic
system (1), and establish sufficient conditions for stability of the system

dx

dt
= A(t)x + f(x, t), (1)
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