Ll R e ]
WNR,OORIRAU B WM —

LD O AT L LR AR S WO LT LS L L L

UL U AT LTS AP AL O O
— O Ve~ U h

W W un
NN R I N NS S R o S e SR SOy
BN

WL W AT
~1 Oy

Table of Contents

Chapter One. The Three-Body Problem

. Covariance of Lagrangian Derivatives . . . . . . . . . . 1
. Canonical Transformation . . . . . . . .. .. .. .. 5
. The Hamilton-Jacobi Equation . . . . . . . . . . . .. 11
. The Cauchy Existence Theorem. . . . . . . . . . . .. 15
. The n-Body Problem . . . . . .. ... ... .. .. 19
. Collision . . . . . ... ... ... ... 26

The Regularizing Transformation . . . . . . . . . . .. 33
. Application to the Three-Body Problem . . . . . . . . . 42
. An Estimate of the Perimeter . . . . . . . . . . . ... 49
. An Estimate of the Velocity . . . . . . . ... . ... 57
. Sundman's Theorem . . . . . . .. .. ... .... 60
. TripleCollision. . . . . . . . ... ... ...... 69
. Triple-Collision Orbits . . . . . . . ... ... ... 77

Chapter Two. Periodic Solutions

. The Solutions of Lagrange . . . . . . . . . ... ... 91
. Eigenvalues . . . . . . . . ... ... ... . ... 97
. An Existence Theorem . . . . . . . . . . ... ... 104
. The Convergence Proof . . . . . . . e e e 110
. An Application to the Solutions of Lagrange . . . . . . . 13
. Hill's Problem . . . . . . . . . ... ... ... .. 125
. A Generalization of Hill's Problem . . . . . . . . . .. 133
. The Continuation Method . . . . . . . . . . . . . .. 139
. The Fixed-Point Method . . . . . . . . . . . . . .. 151

. Area-Preserving Analytic Transformations . . . . . . . . 155
. The Birkhoff Fixed-Point Theorem . . . . . . . . . . . 174

Chapter Three. Stability

. The Function-Theoretic Center Problem . . . . . . . . . 183
. The Convergence Proof . . . . . . . . . . . ... .. 192
. The Poincaré Center Problem . . . . . . . . . . . .. 198



XII Table of Contents
§ 28. The Theorem of Liapunov . . . . . . . . . . . . . .. 203
§ 29. The Theorem of Dirichlet . . . . . . . . . . . . . .. 208
§ 30. The Normal Form for Hamiltonian Systems . . . . . . . 209
§ 31. Area-Preserving Transformations . . . . . . . . . . . . 220
§ 32. Existence of Invariant Curves. . . . . . . . . . . . . . 225
§ 33. Proofofthelemma. . . . . . . . . . . . . .. ... 235
§ 34. Application to the Stability Problem. . . . . . . . . . . 243
§ 35. Stability of Equilibrium Solutions . . . . . . . . . . . . 250
§ 36. Quasi-Periodic Motion and Systems of Several Degrees of
Freedom . . . . . . . . . . . ... 257
§ 37. The Recurrence Theorem . . . . . . . . . . . . . .. 278
Bibliography . . . . . . . . . . . . .. Lo 284

SubjectIndex . . . . . . . . ..o 289



