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ABSTRACT

It is known that the splitting of separatrices gives rise to complicated behaviour of trajectories in hamiltonian
dynamical systems. Our main purpose is to compute the splitting in a rapidly forced hamiltonian system,
using complex matching and resurgence methods. A typical example which presents this kind of
phenomenology is the pendulum with periodic forcing:

Hµ,ε(q, p, t) =
p2

2
− 1 + cos q + µ(1− cos q) sin(t/ε)

where µ and ε are small parameters.

Stable and unstable manifolds of the periodic solution are given by p = ∂S
∂q (q, t), where S are t-periodic

solutions of Hamilton-Jacobi equation ∂tS +Hµ,ε(q, ∂qS, t) = 0.

Both manifolds are approached in the real domain by a power series in ε, called the outer series, which is the
formal solution of Hamilton-Jacobi equation. This fact proves a known result which states that the distance
between these manifolds is O(εn)∀n. All terms in this series present a singularity at the same complex point.
Following matching techniques near this singularity, Hamilton-Jacobi equation is given, in first order with
respect to ε, by a partial differential equation which does not depend on ε, the so-called inner equation.

The problem is to obtain two solutions of this equation, periodic in t and asymptotic to a formal solution in
powers of 1/ρ. The behaviour of these solutions is given by the formal Borel transform of this series and its
analytic continuation. Equational resurgence is used for this study and it will give us the diference between
the solutions T±(ρ, t): resurgence proves that the principal component of the diference is basically given by
the linearization of the inner equation.
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