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Abstract: New results concerned with the Liapunov stability of composite or
interconnected systems, described by linear difference equations are established.
These results involve a matrix-valued Liapunov function. Furthemore, using
a new approach for constructing Liapunov functions we obtain some results
related to uniform asymptotic stability and compare our results with some
know results which were obtained via vector Liapunov functions. The examples
illustrating the efficiency of the proposed approach are given.
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1 Introduction and Main Results

The aim of this paper is to study stability in the sense of Liapunov of a linear large-scale
system of difference equations in the form

xi(τ + 1) = Aiixi(τ) +

m∑

j=1, j 6=i

Aij(τ)xj(τ), i = 1, 2, . . . , m, (1)

where x = (xT
1 , . . . , xT

m)T, τ ∈ N+
τ = {τ0 + k, k = 0, 1, . . . , } τ0 > 0, xi ∈ Rni , x ∈ Rn,

n =
m∑

i=1

ni, Aii, i = 1, . . . , m, are constant matrices of appropriate dimensions, Aij(τ),

i, j = 1, . . . , m, i 6= j, are determined on the set N+
τ .
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