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Given a Hamiltonian vector field Xz on T*M, we consider the invariant energy surface E, = H~!'(h). The integral

curves of Xy lying on F), are extremals of the variational principle, I' — fr pdq where T' is an arbitrary curve contained

in E,. We are interested particularly in periodic extremals. We assume that H is convex in the fibre.
Singularities of the projection m : T*M — M, occur when dr|, is not surjective, for a Lagrangian submanifold

L C T*M. Caustic singularities are particular Lagrangian singularities which occur along envelopes of projected extremals

~ = 7l which foliate £. For a nondegenerate periodic extremal 7, the corresponding Lagrangian manifold containing ~

can be thought of the manifold of periodic configuration variations. We examine the beautiful relation between counting
the Lagrangian singularities, and the linearized stability of I'.  We illustrate cases when this relation has a precise

formulation. (Received March 02, 2004)



