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The Recursive Algorithm for Optimal Regulator of
Nonstandard Singularly Perturbed Systems .
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This paper considers the linear-quadratic optimal regu-
lator problem for nonstandard singularly perturbed sys-
tems making use of the recursive technique. We first
derive a generalized Riccati differential equation by the
Hamilton-Jacobi equation. In order to obtain the feed-
back gain , we must solve the generalized algebraic Ric-
cati equation. Using the recursive technique, we show
that the solution of the generalized algebraic Riccati
equation converges with the rate of convergence of O(¢).
The existence of a bounded solution of error term can
be proved by the implicit function theorem. It is enough
to show that the corresponding Jacobian matrix is non-
singular at ¢ = 0.

As a result, the solution of optimal regulator prob-
lem for nonstandard singularly perturbed systems can
be obtained with an accuracy of O(g*). The proposed
technique represents a significant improvement since the
existing method for the standard singularly perturbed
systems can not be applied to the nonstandard singu-
larly perturbed systems.

To show the effectiveness of the proposed algorithm,
numerical examples are included.

Key Words nonstandard singularly perturbed sys-
tems, linear-quadratic optimal regulator problem, gen-
eralized algebraic Riccati equation, recursive algorithm,
implicit function theorem
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