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EXTENDED ABSTRACT

 In this paper, a Nash game of singularly perturbed systems is studied in a viewpoint of descriptor 
system theory. A new method based on generalized coupled algebraic Riccati equations arising in 
descriptor systems is presented to find the composite Nash equilibrium solution of singularly 
perturbed systems. In this method, the full-order system is decomposed into a slow subsystem and a 
fast subsystem, and the slow subsystem is viewed as a special kind of descriptor systems. Through 
the solution of the slow Nash game, which is a Nash game for descriptor system, the composite Nash 
equilibrium solution is obtained. It is proven that the composite Nash equilibrium solution achieves a 
performance which is O(ε) close to the full-order performance. Two numerical examples are given to 
show that the proposed method is valid for both standard and nonstandard singularly perturbed 
systems.
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