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1. Introduction

ABSTRACT

We study periodic orbits of Hamiltonian differential systems with three degrees of freedom
using the averaging theory. We have chosen the classical integrable Hamiltonian system
with the Hooke potential and we study periodic orbits which bifurcate from the periodic
orbits of the integrable system perturbed with a non-autonomous potential.
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In this paper we study the spatial motion of a particle of unitary mass under the action of a central force with Hamiltonian

given by

1
Ho(X.¥. 2, Px. By P2) = 5 (b + Py +17) + Vo (Ve+y+22),

perturbed by the Hamiltonian

H(Xay7zvpxapy7 pZ? t) = H()(X,y, Zapxapyapz) + 8V(t’xa y’ 2)7 (1)

where ¢ is a small parameter and V (t, x, y, z) is a perturbation of the potential eventually depending on the time t.
We consider a central force derived from a potential of the form

Vo (\/x2 +y? +22) =+ +y* +2°)*?, )
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