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0. Introduction. In this paper, we study the existence and multiplicity of
T-periodic solutions for the Hamiltonian system of second order

-z =V V(t,z) + h(t) (0.1)

where V € C}(R x RX,R) is a T-periodic (T > 0) function in the variable ¢ and

h € L%([0,T],RK) is such that fOT h(t)dt = 0. It will be assumed that (0.1) is
strongly resonant at infinity (see [4]), i.e.,

(V1) V(t,z) — 0, when |z| — oo (uniformly in [0, T1).
(V) V.V (t,z) — 0, when |z| — oo (uniformly in [0, T7]).

Such problems have been studied by many authors. In particular in [1], [7], [14],
for h = 0, it is proved that if V satisfies (V1), (V2) and either

Ir>0:V(t,zr)<0 Vte[0,T), Ve eR¥ : |z|>r ([1]) (0.2)
or
36>0,ICeR . V(t,z) <0 Vte0,T], Ve RK : |¢ —z] ST\/A—gl+6
(M; =sup{V(t,z) / (t,z) € R x RX},[7])

(0.3)

or T
3z € RE . / V(t,r)dt >0 ([14]) (0.4)

0

then (0.1) has at least one weak T-periodic solution.

Moreover, in [7], if the author wants to prove existence of a solution for all
h € L2([0,T},R¥) with fOT h(t)dt = 0, he needs, besides (V;) and (V3), that
V(t,z) <0 for all (t,z) € R x R¥. _

Our starting point (inspired by [15]) consists in showing that the conditions (V;),
(V3) are sufficient for (0.1) to have at least one weak T-periodic solution.
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