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Abstract In this paper we consider polynomial perturbations of a family of polyno-
mial Hamiltonian equations whose associated Hamiltonian is not transversal to infinity,
and its complexification is not a Morse polynomial. We look for an algorithm to com-
pute the first non-vanishing Poincaré—Pontryagin—Melnikov function of the displace-
ment function associated with the perturbed equation. We show that the algorithm of the
case when the Hamiltonian is transversal to infinity and its complexification is a Morse
polynomial can be extended to our family of perturbed equations. We apply the result to
study the maximum number of zeros of the first non-vanishing Poincaré—Pontryagin—
Melnikov function associated with some perturbed Hamiltonian equations.
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1 Introduction
Consider the perturbed Hamiltonian differential equation

dF —ew(e) =0, (Le)

where FF = F(x,y) is a real polynomial, and w(¢) = A(x, y, €)dx + B(x, y, e)dy
is a 1-form on the real plane R? such that A(x, y, &) and B(x, y, &) are real poly-
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