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1. Introduction and statement of the main results

One of the first steps to study the dynamics of a discrete dynamical system (DDS) is to determine
the number m of functionally independent first integrals that it has. It is clear that each new first integral
reduces the region where any orbit can lie, so the bigger is m, the simpler will be the dynamics. For instance,
if this DDS is n-dimensional, this number m is at most n, and in the case m = n the DDS is called integrable
and it has extremely simple dynamics: in most cases it is globally periodic, that is, there exists p € N, such
that f? =1d, where f is the invertible map that generates it, see [4]. Similarly, DDS having m = n — 1 are
such that all their orbits lie in one-dimensional manifolds, see some examples in [5].

The aim of this paper is to give an upper bound of the number of meromorphic first integrals that a DDS
generated by an invertible analytic map can have in a neighborhood of a fixed point. We follow the approach
of Poincaré for studying the same problem for continuous dynamical systems given by analytic ordinary
differential equations. It is based on the study of the resonances among the eigenvalues of the differential
of the vector field at one of its critical points, see for instance [9] and their references. We will use similar
tools that the ones introduced in that paper.
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