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Uniqueness of invariant Lagrangian graphs
in a homology or a cohomology class
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Abstract. Given a smooth compact Riemannian manifold M and a Hamiltonian
H on the cotangent space T∗M , strictly convex and superlinear in the momentum
variables, we prove uniqueness of certain “ergodic” invariant Lagrangian graphs
within a given homology or cohomology class. In particular, in the context of
quasi-integrable Hamiltonian systems, our result implies global uniqueness of
Lagrangian KAM tori with rotation vector ρ. This result extends generically to
the C0-closure of KAM tori.
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1. Introduction

A particularly interesting and fruitful approach to the study of local and global prop-
erties of dynamical systems is concerned with the study of invariant submanifolds,
rather than single orbits, paying particular attention to their existence, their “fate”
and their geometric properties. In the context of quasi-integrable Hamiltonian sys-
tems, one of the most celebrated breakthroughs in this kind of approach was KAM
theory, which provided a method to construct invariant submanifolds diffeomor-
phic to tori, on which the dynamics is conjugated to a quasi-periodic motion with
rotation vector ρ, sometimes referred to as KAM tori. KAM theory finally settled
the old question about existence of such invariant submanifolds in “generic” quasi-
integrable Hamiltonian systems, dating back at least to Poincaré, and opened the
way to a new understanding of the nature of Hamiltonian systems, of their stability
and of the onset of chaos in classical mechanics. However, the natural question
about the uniqueness of these invariant submanifolds for a fixed rotation vector ρ

remained open for many more years and, quite surprisingly, even nowadays, for
many respects it is still unanswered. A possible reason for this is that the analytic
methods, which the KAM algorithm is based on, are not well suited for studying
global questions, while, on the other hand, the natural variational methods to ap-
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