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ROTATING PERIODIC SOLUTIONS FOR SUPER-LINEAR

SECOND ORDER HAMILTONIAN SYSTEMS

GUANGGANG LIU, YONG LI∗, XUE YANG

Abstract. In this paper we consider a class of super-linear second order

Hamiltonian systems. We use Morse theory to obtain the existence and mul-
tiplicity of rotating periodic solutions, which might be periodic, subharmonic

or quasi-periodic ones.

1. Introduction

Consider the following second order Hamiltonian system

− x′′ = Vx(t, x), (1.1)

where Vx(t, x) ∈ C1(R×Rn,R) with V (t+T, x) = V (t, Q−1x) for some orthogonal
matrix Q ∈ O(n). The aim of this paper is to show that (1.1) admits solutions
of the form x(t + T ) = Qx(t),∀t ∈ R . Usually, we call this type of solutions
the rotating periodic solutions of (1.1). This kind of solutions might be periodic if
Q = In, where In denotes the identity matrix in Rn, subharmonic if Qk = In for
some k ∈ Z+ with k ≥ 2, and quasi-periodic if Qk 6= In for any k ∈ Z+ with k ≥ 1.

The existence of periodic solutions for second order Hamiltonian systems has
been extensively studied in the past thirty years (see [2, 9, 10, 12, 13] and refer-
ences therein). Recently, the rotating periodic solutions for nonlinear differential
equations has become a very interesting topic. In [3, 4], Chang and Li studied
the second order dynamical systems, by using the coincidence degree they obtained
some existence results of rotating periodic solutions. In [6], Hu et al build up some
important stability criteria for rotating periodic solutions of Hamiltonian systems
using the Maslov index theory. In [7], by using Morse theory and the technique of
penalized functional, we obtained one nontrivial rotating periodic solutions for a
class of asymptotically linear second order Hamiltonian systems with resonance at
infinity.

In this paper, we shall study the existence and multiplicity of rotating periodic
solutions for (1.1) via Morse theory when Vx(t, x) is super-linear at infinity. We
make the following assumptions:

(H0) V (t, x) ∈ C2(R×Rn,R) with V (t, 0) = 0 and V (t+ T, x) = V (t, Q−1x) for
some orthogonal matrix Q ∈ O(n);
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