Chaos is a global phenomenon which can only partially be linked to local
properties such as curvature of the host space(-time). In particular, Anosov
showed that negative sectional curvatures in closed manifolds lead to chaos in
geodesic motion. However, it is hard to generalize such conclusions to man-
ifolds with boundaries and/or discrete features. Actually, no reliable local
criterion for the ’origin of chaos’ has been found. This thesis presents several
natural local ideas and checks how they correspond to the global portrait of
geodesic dynamics in certain space-times. We discuss three different methods
of studying local expansions, mainly focusing on coordinate invariance and
on the effect of time reparameterization. We test the methods considered
on geodesic motion in the black hole field perturbed by the presence of an
additional source such as a circular thin disc or a ring.



