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INVARIANCE OF STRICTLY POSITIVE REALNESS FOR
RATIONAL FUNCTIONS WITH MULTILINEARLY
DEPENDENT COEFFICIENT PERTURBATIONS
AND ITS APPLICATIONS

T1iaN Yusing aND Fence CaUNBO
(Research Instiztute of Auromarion, Southeast University Nanjing 210018, P. R. CHINA)

ABSTRACT

The strictly positive realness (SPR) property of transfer functions is an impor-
tant topic in control engineering and related fields, e. g., absolute stability and huper-
stability analysis of nonlinear systems. This paper discusses the problem of determi-
ning the invariance of SPR property for rational functions with multilinearly depen-
dent coefficient perturbations. By using the Mapping Theorem and the phase condi-
tions satisfied by SPR functions, 1t 1s proved that invariance of SPR property for a
family of rational functions with multilinearly dependent coefficient perturbations is
guaranteed 1f the funcilons with respect to the vertex values of perturbed parameters
are SPR. The result 1s established in the parameter space, and is applied to the
analysis of absolute stability of a Lur'e system with parametric uncertainty.

Key words: Multilinearly dependent perturbations; real rational function:
strictly positive realness; absolute stability.
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