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One of the problems in control theory consists of determining whether a system in a given
state can be brought to some other state, and if so, by what paths. The collection of all states to
which a given systems can be brought from the given state is called a reachable set (for that state).

A singular Riemannian foliation (SRF) is a collection ofleaves (orbits), not necessarily of
the same dimension, with the additional property that the geodesic perpendicular to one leaf
remains perpendicular to the leaves for all times. For example, the orbits of the vector field
F(x,y)=(-y,x) in the plane or of the field F(x,y,z,t)=(-y,x,-t,z) on the 3-sphere form a SRF. It is a
classical result of Stefan and Sussmann that reachable sets constitute a singular foliation.

An introduction to the Riemannian foliation will be presented, together with the
constructions and results relevant for the applications. We will study the geometry of the SRFs, in
particular the closure of reachable sets. An application to invertible systems using feedback control
will be given.


