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SYNTHESIS OF THE STRONGLY POSITIVE REAL CONTROLLER
WITH OUTPUT FEEDBACK FOR DISCRETE-TIME SYSTEMS

Cao YONGYAN  SUN YOUXIAN
(Institute of Industrial Process Control, Zhejiang University, Hangzhou 310027)

Abstract Based on the strongly positive real lemma, this paper presents a solution to the
general strongly positive real control problem for linear time-invariant discrete-time systems
using linear matrix inequality approach. The necessary and sutficiency conditions for the exis-
tence of an output feedback controller of any order are given. It is proved that for a general
discrete-time systems, there i1s a strongly positive real controller if and only if three LMIs
have a solution and there i1s a low order controller if and only if the LMIs constrained by a

rank condition have a solution.

Key words Linear discrete-time system, output feedback, positive realness, linear matrix

inequality.



