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Abstract. Suppose that the linear Hamiltonian system z = J Az has a nonconstant periodic 
solution. It is known that the perturbed system(*) z = J\!H(z), where \!H(z) = Az+o(!z]) 
as z --t 0, may have no periodic solutions other than 0. In this paper sufficient conditions for 
the existence of small periodic solutions of ( *) are given. A related bifurcation problem for 
the nonautonomous Hamiltonian system z = :AJ\1 H(z, t) and for the elliptic system -D..u = 
:AF~(x,u,v), -D..v = :AF~(x,u,v) is also studied. The proofs use an infinite dimensional 
Morse theory for strongly indefinite functionals. 

1. Introduction. Let A be a symmetric 2N x 2N matrix and let 

be the standard simplectic matrix in R2N. It is well known (cf. Section 3) that the 
linear Hamiltonian system 

i=JAz (1) 

has nonconstant periodic solutions of period 21!" I f3o if if3o is an eigenvalue of J A. 
One of the main purposes of this paper is to investigate the existence of small 
periodic solutions of period close to 21!" I f3o for the system 

i = J\TH(z), 

where \TH(z) = Az + o(Jzl) as z--+ 0. 
Consider first the second order system 

-x = \TF(x) 

in RN. The following result is due to Berger. 
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