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Abstract: In this paper, we prove the existence of subharmonic solutions for
the non autonomous Hamiltonian system: u̇(t) = J∇H(t, u(t)) when H is
convex and non coercive.
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1 Introduction and Statement of Results

Let G ∈ C1(Rn,R) be a convex function, A, B ∈ C(R,Mn(R)) be periodic with minimal
period T (T > 0), B(t) be invertible for all t ∈ R and h = (f, g) ∈ C(R,Rn × R

n) be
T -periodic with mean value zero.

Let H(t, (r, p)) = G(A(t)r +B(t)p)+ ≺ h(t), (r, p) ≻, ∀ (r, p) ∈ R
n × R

n, ∀ t ∈ R.
In this paper we consider the Hamiltonian system of ordinary differential equations

u̇(t) = J∇H(t, u(t)), (Hh)

where ∇H is the first derivative of the Hamiltonian H with respect to (r, p) and J is the
standard symplectic (2n× 2n)-matrix

J =

(
0 −In
In 0

)
.

The motion of a relativist particle submitted to an electromagnetic field is governed
by a noncoercive Hamiltonian system. However, most of results proving the existence of
solutions to systems like (Hh) have been made use of a coercivity assumption on H , i.e.,

lim
|x|→+∞

H(t, x) = ∞, see for example [5, 8, 9, 12] and references therein.
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