A Course in
Differential
Geometry

Thierry Aubin

‘Graduate Studies
in Mathematics

Volume 27

¢ American Mathematical Society
* Providence, Rhode Island




Contents

Preface

Chapter 0. Background Material
Topology
Tensors .
Differential Calculus
Exercises and Problems

Chapter 1. Differentiable Manifolds
Basic Definitions
Partition of Unity
Differentiable Mappings
Submanifolds
The Whitney Theorem
The Sard Theorem
Exercises and Problems
Solutions to Exercises

Chapter 2. Tangent Space
Tangent Vector
Linear Tangent Mapping
Vector Bundles
The Bracket [X,Y]
Exterior Differential
Orientable Manifolds
Manifolds with Boundary
Exercises and Problems
Solutions to Exercises and Problems

Chapter 3. Integration of Vector Fields and Differential Forms

vii



viii -1. Contents

Integration of Vector Fields

Lie Derivative

The Frobenius Theorem
Integrability Criteria.

Exercises and Problems

Solutions to Exercises and Problems

Chapter 4. Linear Connections
First Definitions
Christoffel Symbols
Torsion and Curvature
Parallel Transport. Geodesics
Covariant Derivative
Exercises and Problems
Solutions to Exercises

Chapter 5. Riemannian Manifolds
Some Definitions
Riemannian Connection
Exponential Mapping
Some Operators on Differential Forms
Spectrum of a Manifold
Exercises and Problems
Solutions to Exercises and Problems

Chapter 6. The Yamabe Problem: An Introduction to Research
Bibliography
Subject Index

Notation

7
79
81
85
87
93

99

99
100
101
103
105
107
108

111
111
114
117
121
125
128
145

169
177
179
183



