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Abstract

In this work it will be analyzed the principal configurations associated
to hyperbolic linear vector fields in R3. The principal configuration can
be described as the extrinsic geometry of vector fields. It consists of two
unidimensional orthogonal singular foliations which are also orthogonal to
the orbits of the vector field. These foliations are singular in the points
where the normal curvature of the associated plane field does not depends
on the direction.

The main concepts are the plane distribution associated to a vector field
η and that of normal curvature of a vector field η. After that is obtained
the differential equation of the principal line fields, whose integral curves
are the called principal curvature lines. When the plane distribution ∆η is
integrable these concepts coincides with the classical ones of surfaces.

The following are the main settings, one when the plane distribution
is fully integrable and the other when the plane field distribution is not
integrable.

In the first case we will show that the partially umbilic set consists of two
straight lines that meets in the origin and the principal configuration are as
in the triple orthogonal systems of surfaces. In the second case we show that
for a class of linear vector fields that included all hyperbolic types the set
of the partially umbilic points of the plane distribution is the union of two
straight lines and the principal configuration is described near the singular
set. The figure1 illustrates an example of the principal configuration of
a linear hyperbolic field η whose associated plane distribution ∆η is not
integrable.
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Figure 1: Principal configuration of hyperbolic linear vector fields in R3.
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