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Abstract

N
The stability of linear discrete system x[k+1]= A x[k]+) A,x[k—d,] is a challenge. By combing
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the discrete Lyapunov matrix inequality with the time-domain spatial quadratic function, a novel
sufficient and necessary condition for strong stability which is more concise than the existing re-
sults is obtained. It transfers the problem of spectral radius into that of judging sign of a quadric
form by using the properties of continuous function with multi-variables. Finally, the feasibility
and effectiveness of the proposed method are further verified by comparing with the existing me-
thods with the classical examples.
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Figure 1. Example 1 Spectral radius change in one period
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Figure 2. (a) Spectral radius of the example 3 for ¢ = 1; (b) Spectral radius of the example 3 for c = 1.2
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Figure 3. The range of system matrix spectral radius change of the Example 4
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