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Abstract

We develop the Darboux theory of integrability for polynomial vector fields in the
n-dimensional torus T”. We also provide the maximum number of invariant parallels
and meridians that a polynomial vector field X on T” can have in function of its degree.
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1 Introduction and statement of main results

Real nonlinear ordinary differential systems are used to model a wide range of
processes practically in all fields of science, from biology and chemistry to econ-
omy, physics and engineering. The existence of first integrals of differential systems
defined on R” is important for two main reasons. First, they make easier the character-
ization of the phase portrait of the system. Secondly, their existence allows reducing
the dimension of the system by its number of independent first integrals, which in
many cases makes easier the analysis. In our terminology, a system is integrable if it
has n — 1 independent first integrals if the space has dimension n. Therefore the meth-
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