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Expanded Lyapunov Function for Product—Type

Nonlinear Feedback Systems

Norio Mivacr and Hayao Mivact

In many physical situations, the null solution of the system may not be asymptotically stable for all
possible initial states but only for initial states contained in a region around the origin. In such cases,
computation of a stability boundary is of great interest to system designers and the Lyapunov function may

be used to estimate stability boundaries.

The stability boundaries obtained by the Lyapunov method are more or less conservative, because they
give, generally, only the sufficient conditions for obtaining stability. Hence, considerable effort has been
devoted to finding a suitable Lyapunov function which will give an extended stability boundary.

This paper tries to extend the quadratic-type Lyapunov function for the product-type nonlinear
feedback systems, introducing a particular nonlinear function into the quadratic-type function. To
accomplish this, alternative stability theorems which rigorously allow for this particular function are

derived.
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