
Differential and Integral Equations, Volume 2, Number 2, April 1989, pp. 193-202. 

MULTIPLICITY OF kT-PERIODIC SOLUTIONS NEAR A GIVEN 

T-PERIODIC SOLUTION FOR NONLINEAR HAMILTONIAN SYSTEMS* 

MARIA LETIZIA BERTOTTI 

Dipartimento di Matematica, Universita di Trento, 38050 Povo, Trento, Italy 

(Submitted by: Luigi Salvadori) 

1. Introduction and results. In this note we consider the question of existence and 
multiplicity of periodic solutions with minimal period kT ( k E N) near an equilibrium 
( z = 0) for systems of the form 

i = J'\7 H ( t, z), z E IR2n . (1.1) 

Here J is the skewsymmetric matrix 

'\7 stands for the gradient in the z-variable, H E C 2 (1R X n, IR) (with n a neighborhood of 
0 E IR 2n) is the Hamiltonian function, which is assumed to depend periodically on time 

H(t + T, z) = H(t, z) T > 0 'Vt E IR, 'Vz E 1R2n, 

H(t,O):::: 0 'Vt E IR 

and 

'\7 H(t, 0):::: 0 'Vt E IR. 

Such a problem occures, for example, if we know aT-periodic solution x of an Hamiltonian 
system whose Hamiltonian does not depend explicitly on time and if we look for periodic 
solutions nearby, having period kT. 

The existence of these solutions requires assumptions on the linearized part of the equation 
at 0 and also on the nonlinear part. Let the Taylor expansion of the function H at 0 be 

1 " 
H(t, z) = 2 (Qz, z) + H(t, z) (1.2) 

where H(t, z) = o(lzl 2 ) uniformly in t. We shall assume for the linearized system 

i = JQz 
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