
“In almost all textbooks, even the best, this principle is presented so that it
is impossible to understand.” (K. Jacobi) I do not choose to break with
tradition.

—Vladimir Arnol’d in Mathematical Methods of Classical Mechanics
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ABSTRACT

A Hamiltonian dynamical system with n degrees of free-
dom is said to be integrable if it admits n Poisson commuting
independent integrals of motion. The Arnol’d–Liouville theo-
rem states that if the energy level sets are compact, one can find
a system of canonical (in the sense of Darboux) action-angle co-
ordinates (ai, αi) such that the Hamiltonian is a function of the
ai only and the dynamics reduce to quasiperiodic motion in La-
grangian tori. I will go over the symplectic geometry involved
in giving a proof of the theorem and discuss the concrete exam-
ple of the spherical pendulum, a good example of an integrable
system exhibiting non-trivial global behaviour.
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