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Positive realness lemma and bounded realness lemma for
singularly perturbed systems within a finite frequency band

MEI Ping' FU Jingzhi' ZANG Qiang'
1 School of Control & Information, Nanjing University of Information Science & Technology, Nanjing 210044

Abstract Based on the generalized Kalman-Yakubovich-Popov lemma, the positive realness and bound realness
lemma for singularly perturbed system in a finite frequency band is studied. It is shown that the positive real proper-
ty of the full-order system can be deduced from the positive real property of its slow and fast subsystems. The same
has been shown for the bounded real property. As an application,a model reduction design scheme is given which is
balanced at the low and fast frequency respectively.

Key words singularly perturbed systems; positive realness ; bounded realness; finite frequency band ; Generalized
Kalman-Yakubovich-Popov ( GKYP) lemma



