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Quadratic Stability and Quadratic Stabilizability for
Singularly Perturbed System

CAI Chen-xiao, ZOU Yun, XU Sheng-yuan
(Depa rtment o f Automation, Nanjing University of Science and Technology, Nanjng 210094, China)

Abstract: Quadratic stability is proposed for singularly perturbed continuous systems. Using the linear matrix in-
equality, a sufficient condition is derived for quadratic stability and another sufficient condition is given for quadratic
stabilizability and solvability of singularly perturbed systems. A feedback controller for quadratic stabilization is de-
signed with an iterative algoritim. An example is worked out to illustrate the effectiveness of the method and the simu-

lation results are given by the MATLAB tool box. The method is effective for stiff questions by com paring with that of

regular systems.
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2 RYHHIE (System description)
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3 “IFEEM (Quadratic stability)
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4 ZIREEME (Quadratic stabilizability)
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5 %1 H (Example and simulation)
ZIE—A VU A7 78 RS
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Fig.1 First component 5 state response of

singularly perturbed closed-loop system
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Fig. 2 First component x, state response of

singularly perturbed closed-loop system

3 I TT R AN RGUIRAS i xR 2%
Fig.3 First component x, state response of

singularly perturbed closed-loop system

4 PIHTTRE AN RGUIRAS i x, Bt 2%
Fig. 4 First component x, state response of

singularly perturbed closed-loop system
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5 e=1I FIFRIE R GER A R N th 26
Fig. 5 State response of regularly

closed-loop system when € =1

Kl 6 e=0.50 PHFRIE N R GORZS M B Hh 25
Fig. 6 State response of regularly

closed-loop system when € =0.5
6 %45t (Conclusion)
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