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Pattern Classification for Multiple Composite-Type
Nonlinear Systems Using the Robust Perturbation Method

Norio MIYAGI

It is wellknown that the stability of Multiple Composite-type nonlinear systems depends con--
siderably on their nonlinearities. The stability of a Lure-type nonlinear system with a pattern in '
which the nonlinearities lie on the first and third quadrants is studied. Identifying such patterns
is important to enable system engineers to design stable nonlinear feedback systems. This paper
presents a pattern classification method for systems with arbitrary Multiple Composite-type non-
linear feedback. Classification is carried out using the robust nonlinear-perturbation techigue, in
which nonlinearities are regarded as the nonlinear perturbations of linear stable systems. Stability
theorems for the pattern classification of several types of Multiple Composite-type nonlinear feed-
back are derived. In these theorems, the positive realness of the transfer function and the quadra-
tic Lyapunov function are utilized.
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