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REVERSIBLE HAMILTONIAN LIAPUNOV CENTER THEOREM
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Abstract. We study the existence of periodic solutions in the neighbourhood
of symmetric (partially) elliptic equilibria in purely reversible Hamiltonian
vector fields. These are Hamiltonian vector fields with an involutory reversing

symmetry R. We contrast the cases where R acts symplectically and anti-
symplectically.

In case R acts anti-symplectically, generically purely imaginary eigenval-
ues are isolated, and the equilibrium is contained in a local two-dimensional
invariant manifold containing symmetric periodic solutions encircling the equi-

librium point.
In case R acts symplectically, generically purely imaginary eigenvalues are

doubly degenerate, and the equilibrium is contained in two two-dimensional
invariant manifolds containing nonsymmetric periodic solutions encircling the
equilibrium point. In addition, there exists a three-dimensional invariant sur-

face containing a two-parameter family of symmetric periodic solutions.

1. Introduction. It is well known that (purely) reversible and Hamiltonian dy-
namical systems have many striking features in common, see for instance [18, 17, 13].
Surprisingly, despite the frequent occurrence in applications, only relatively few the-
oretical studies have focussed on the category of dynamical systems that are both
Hamiltonian and reversible at the same time.

In this paper, we discuss the dynamics in the neighbourhood of an equilibrium
with some purely imaginary pairs of eigenvalues. We call such an equilibrium
(partially) elliptic. Importantly, such types of equilibria occur generically (with
codimension zero) in reversible, Hamiltonian, and reversible Hamiltonian dynamical
systems. We discuss the existence of periodic solutions in the immediate vicinity
of such equilibria. It is well known [1] that generic (partially) elliptic equilibria
in Hamiltonian vector fields are contained in two-dimensional manifolds containing
one-parameter families of periodic solutions. Such families of periodic solutions are
called Liapunov Center families. Devaney [7] was the first to prove a Liapunov
Center theorem for (purely) reversible vector fields, see also Vanderbauwhede [19]
and Sevryuk [18].
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