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Book Condition: New. Publisher/Verlag: Springer, Basel | This book gives a complete global geometric
description of the motion of the two di mensional hannonic oscillator, the Kepler problem, the Euler top, the
spherical pendulum and the Lagrange top. These classical integrable Hamiltonian systems one sees treated in
almost every physics book on classical mechanics. So why is this book necessary? The answer is that the
standard treatments are not complete. For instance in physics books one cannot see the monodromy in the
spherical pendulum from its explicit solution in terms of elliptic functions nor can one read off from the explicit
solution the fact that a tennis racket makes a near half twist when it is tossed so as to spin nearly about its
intermediate axis. Modem mathematics books on mechanics do not use the symplectic geometric tools they
develop to treat the qualitative features of these problems either. One reason for this is that their basic tool for
removing symmetries of Hamiltonian systems, called regular reduction, is not general enough to handle
removal of the symmetries which occur in the spherical pendulum or in the Lagrange top. For these symmetries
one needs singular reduction. Another reason is that the obstructions to making local action angle coordinates
global such as monodromy were not known when these works were written. | I. The harmonic oscillator.- 1.
Hamilton&apos;s equations and Sl symmetry.- 2. S1 energy momentum mapping.- 3. U(2) momentum
mapping.- 4. The Hopf fibration.- 5. Invariant theory and reduction.- 6. Exercises.- Il. Geodesics on S3.- 1. The
geodesic and Delaunay vector fields.- 2. The SO(4) momentum mapping.- 3. The Kepler problem.- 3.1 The
Kepler vector field.- 3.2 The so(4) momentum map.- 3.3 Kepler&apos;s equation.- 3.4 Regularization of the
Kepler vector field.- 4. Exercises.- Il The Euler top.- 1. Facts about SO(3).-...
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