
Nonlinear Dynamics and Systems Theory, 2(1) (2002) 69–77

Hamilton’s Action Function in Stability
Problem of Conservative Systems

S.P. Sosnitskii

Institute of Mathematics of National Academy of Sciences of Ukraine,

Tereshchenkivska str. 3, 01004, Kyiv-4, Ukraine

Received: March 5, 2000; Revised: December 29, 2001

Abstract: In the paper the equilibrium stability of conservative systems both
holonomic and nonholonomic in case when the appropriate force function of
a system has not a local maximum in the equilibrium state is considered. For
the investigation of stability the Hamilton action is used as a function of phase
variables and time.
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0 Introduction

The most vulnerable area of researches on stability of systems based on the application of
the Liapunov second method is the problem of finding a Liapunov function (including its
analogues and modifications), especially if the problem is not solved in the framework of
linear approximation. For this reason relevant stability (instability) theorems involving
auxiliary functions, whose construction remains a problem, are actually inefficient or
even useless.

In view of the above, the approach has become of theoretical and practical significance
when beforehand the class of considered systems (for example conservative, reversible,
with constant phase volume, etc.) is defined, for which the construction of a Liapunov
function or its analogue is possible. Thus, the solution of the problem about stability
(instability) passes into constructive direction at once for the whole class of systems.
Just such idea can be realized concerning the class of conservative systems
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whose Lagrangian L can retain its sign at least on some set of motions.
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