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Abstract. This paper is concerned with the existence of nontrivial homoclinic
solutions for a class of second order Hamiltonian systems with external forc-
ing perturbations §+ Aj+V;(t,q) = f(t), where g= (91,42,--- ,qn) €ERN, A is an
antisymmetric constant N x N matrix, V(t,q) = —K(t,q) +W(t,q) with K,W €
CH(R,RN) and satisfying by|q|*> < K(t,q) < bs|q|* for some positive constants
by > by >0 and external forcing term f € C(IR,RY) being small enough. Under
some new weak superquadratic conditions for W, by using the mountain pass
theorem, we obtain the existence of at least one nontrivial homoclinic solution.
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1 Introduction and main results
In this paper, we consider a class of second order Hamiltonian systems

G+ Aq+Vy(tg)=f(1), (1.1)
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where t€R , g=(q1,92,- - ,gn) ERYN, A is an antisymmetric constant N x N matrix,
VeC (RxRN,R),

Vi(tq) = <av v 1% )

EY t/ rN . t/ AR t/
agy 1) gy (b)r g (6)

and f € C(R,RN). As usual, a solution ¢(t) of (1.1) is called a nontrivial homo-
clinic (to 0) if g(t) #0, g(f) =0 and §(t) — 0 as t — fo0.

The existence of homoclinic solutions of Hamiltonian systems is a classical
problem, and it has been extensively studied since Poincaré [11] recognized its
importance in dynamical systems at the end of 19th century. In last four decades,
variational method has been successfully used to investigate the homoclinic so-
lutions of Hamiltonian systems, see [2,5,6,8-10,12-14,16,17,21,22,24,25,27] and
references therein. It is worth mentioning the celebrated work of Zelati and Ra-
binowitz [25], where they considered the classical Hamiltonian systems

g+L(t)g+W,(t,q)=0, (1.2)

which corresponds the special case of (1.1) in which A and f are vanishing (i.e.,
A=0, f=0)and V=—L(t)q-q/2+W(t,q) for some symmetric matrix valued
function L € C(R,RN*N). By using a variational method in virtue of the famous
mountain pass technique [24], they established the existence of infinitely many
homoclinic orbits of (1.2) under the Ambrosetti-Rabinowitz superquadratic con-
dition, that is, there is a > 2 such that

0<uW(t,q) <W,;(tq)-q, Vg e RN\ {0}. (1.3)

Since then this superquadratic condition (1.3) was used in most of the research on
homoclinic solutions of Hamiltonian systems. Recently, some authors considered
to use some new superquadratic condition other than Ambrosetti-Rabinowitz su-
perquadratic condition to ensure the existence of homoclinic solutions for the
classical second order Hamiltonian systems (1.2) and first order Hamiltonian sys-
tems (see [3-5,7,9,10,12-14,16,17,19-23,26,27]). In [7], the authors studied the
existence of ground state homoclinic solutions for system (1.2) with more general
potentials under some monotone condition instead of the Ambrosetti-Rabinowitz
superquadratic condition.

Izydorek and Janczewska [6] considered a more general system than (1.2),
which has pure external force, that is

i+ Va(tq)=f(b), (1.4)
where V(t,q) satisfies



