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Asymmetric Robustness Bounds of Eigenvalue Distribution

for Uncertain Linear Systems
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(Jae—Cheon Lee) .

Abstract :

This study deals with robustness bounds estimation for uncertain linear systems with structured

perturbations where the eigenvalues of the perturbed systems are guaranteed to stay in a prescribed region.
Based upon the Lyapunov approach, new theorems to estimate allowable perturbation parameter bounds are
derived. The theorems are referred to as the zero-order or first-order asymmetric robustness measure
depending on the order of the P matrix in the sense of Taylor series expansion of perturbed Lyapunov
equation. It is proven that Gao’s theorem for the estimation of stability robustness bounds is a special case of
proposed zero-order asymmetric robustness measure for eigenvalue assignment. Robustness bounds of perturbed
parameters measured by the proposed techniques are asymmetric around the origin and less conservative than
those of conventional methods. Numerical examples are given to illustrate proposed methods.

Keywords : robustness bounds, perturbation, eigenvalue, positive definite matrix, norm, conservatism
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Juang’s criterion for example 1.
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Table 3. Zero-order and first-order robustness
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(Q : Is P a positive definite matrix)
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