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Abstract: The paper presents the results of estimating the robust stability
bounds for discrete system in terms of three approaches based on scalar, vec-
tor and hierarchical Lyapunov functions. It is shown that the hierarchical
Lyapunov function allows one to obtain the most wide bounds for the uncer-
tain matrix in the investigation of discrete system. A numerical example is
cited which illustrates the application of the proposed approach.
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1 Introduction

In the present paper we consider an uncertain discrete-time system

x(τ + 1) = Ax(τ) + f(x(τ), α), (1.1)

where x ∈ Rn, τ ∈ N = {t0 + k, k = 0, 1, 2, . . .}, t0 ∈ R, A is a constant n × n matrix,
f : Rn × S → Rn, α ∈ S ⊆ Rd, d > 1 is a compact set. Under specific conditions
(we don’t cite them here) dynamics of the system (1.1) are topologically equivalent with
dynamics of the system

x(τ + 1) = (A + E)x(τ), (1.2)

where A is the same matrix, as in system (1.1), and E is an uncertain n × n matrix,
about which it is known that it lies in some compact set S1 ⊂ Rn×n. Further we will
investigate the system (1.2).

Our purpose is to compare the results of estimating the robust bounds of discrete
system obtained in terms of three approaches involving scalar, vector and hierarchical
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