HECTOR SANCHEZ MORGADO, Universidad Nacional Auténoma de México
Hyperbolicity and exponential convergence of the Lax Oleinik semigroup

Consider a convex superlinear Lagrangian L: T'M — R on a compact manifold M. It has been shown that there is a unique
number ¢ such that the Lax Oleinik semigroup £;: C(M,R) — C(M,R) defined by

t
Liv(z) = inf{v(*y(())) +/ L(v,%) +ct :y: [0,t] — M is piecewise C*, y(t) = x}
0
has a fixed point. Moreover for any v € C'(M,R) the uniform limit & = lim;_,» L1v exists.

Theorem 1 Assume that the Aubry set consists in a finite number of hyperbolic periodic orbits or critical points of the
Euler—Lagrange flow. Then, there is > 0 such that for any v € C(M,R) there is K > 0 such that

|Liv — B, < Ke " Vvt >0.
We believe the reciprocal holds but for the moment we only have the proof for a mechanical Lagrangian.
Theorem 2 Let L: TM — R given by L(z,v) = $v* — V(z) with
mIaXV(ac) =c, V'e)=A{z1,...,2m}
Suppose that there is pu > 0 such that for any v € C(M,R) there is K > 0 such that

|Liv — B, < Ke™# Vvt >0.

Then (x;,0), i =1,...m is a hyperbolic critical point of the Euler-Lagrange flow.



