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1. INTRODUCTION

Let £: R” — R” be a differentiable map and denote by JF(x) its Jacobian matrix at the point
x € R”. It is well known that if det(JF(x)) # O for all x € R” then the map F does not need be
invertible, although it is a local diffeomorphism at every x. We say that a map F'is polynomial
if its n components are polynomial functions. This paper mainly deal with the problem to
ensure when a polynomial map with nonvanishing Jacobian is a global diffeomorphism.

The results that we get are coherent with the following two famous conjectures.

Real Jacobian conjecture [1-3]. Let F:R" — R" be a polynomial map such that the
determinant of its Jacobian matrix never vanishes. Then F is a diffeomorphism of R” onto R”.

Jacobian conjecture [4]. Let F: C" — C" be a polynomial map such that the determinant of its
Jacobian matrix is a constant different from zero. Then F is a diffeomorphism of C" onto C"
and F~' is also a polynomial map.

It is well known that to prove both conjectures it suffices to show the injectivity of F
(see [1, 5, 6]). Furthermore, from this last assertion it is not difficult to prove that if the Real
Jacobian conjecture holds then the Jacobian conjecture also holds: let F: C" — C”" satisfying
the hypotheses of the Jacobian conjecture and let F*; R*" — R*" be the map obtained from F
by identifying C" with R>". It is easy to comprove that det(JF*(x)) = |det JF(z)|?, where x and
z are the corresponding points of R*® and C” by the above identification. Therefore, the map
F* verifies the hypotheses of the Real Jacobian conjecture. So if the Real Jacobian conjecture
holds, then F* is one to one and, hence, F is one to one. Then the implication is proved. From
now on, we will concentrate on the Real Jacobian conjecture.

In [7, 8] the authors give sufficient conditions to ensure that a map satisfying the hypotheses
of the Real Jacobian conjecture will be one to one. In the present paper we obtain more general
conditions and also we prove injectivity with slightly different conditions. To state the results
we need introduce some notation and definitions.
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