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PART

ANALYTICAL DYNAMICS

This part develops most of the important theoretical topics in classical
mechanics in the general setting of symplectic manifolds. Chapter 3 sets out
the basic theory of Hamiltonian and Lagrangian mechanics. This is followed
by a rather extensive chapter on systems with symmetry, including current
accounts of reduction by algebras of integrals, and topology of invanant
manifolds. The final chapter of this part has, as a focus, the Hamilton-
Jacobi theory, with numerous related topics such as action angle vanables
and Lagrangian submanifolds, as well as offshoots to topics like quantization
and the equations of mathematical physics as Hamiltonaan systems.

The use of differential forms in mechanics and its eventual formulation in
terms of symplectic manifolds has been slowly evolving since Cartan |l922]

The first modern exposition of Hamiltonian systems on symplectic mani-
folds seems to be due to Reeb [1952e]. An early version of Lagrangian
systems in this context appears in Mackey [1963]. This formulation of
mechanics was widely known in mathematical circles by 1962, and was
explained in a letter by Richard Palais that circulated privately at about that
time. The first systematic treatise concerning mechanics on Riemannian
manifolds that we know of is Synge [1926]. The reader is referred to
Whittaker [1959] for additional historical details.
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