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A Study of Constructing Lyapunov Function for

Liénard-type Nonlinear Systems

Norio MiYacl and Hayao MiYAGI

In the stability analysis of Liénard’s equation, it is common to utilize the Lyapunov method,
and the energy function is widely employed as a Lyapunov function. The Lyapunov method has
two main uses, i, e., establishment of the stability of a null solution of the system and determina-
tion of a stability region of the system. The latter is often important to system engineers, because
a lot of systems appeared in the engineering are nonlinear, and thus, only the local stability may
be discussed. Moreover, the Lyapunov method gives, generally, only the sufficient conditions for
obtaining stability. Hence, the Lyapunov function which gives good approximation to the true sta-
bility boundary is desired.

This paper investigates new type Lyapunov functions of a Liénard-type nonlinear system, uti-

lizing the conventional Lyapunov functions.
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