Preface

Foreword

Contents

0. Elements of Differential Calculus over Commutative Algebras

0.1
0.2
0.3
0.4
0.5
0.6

Algebraic Tools . . . . . . .. .. ... .. ........
Smooth Manifolds . . . . . ... ... ... .......
Vector Bundles . . . . ... ... ... ... .......
Vector Fields . . . . . ... ... ... ... .......
Differential Forms . . .. . .. .. ... ... ......
Lie Derivative . . . . . . . . . . ... ... ... .. ...

1. Basic Differential Calculus on Fat Manifolds

1.1
1.2
1.3
14
1.5
1.6
1.7

Basic Definitions . . . . . . ... L0000
The Lie Algebra of Der-operators . . . . . ... .. ...
Fat Vector Fields . . . . . ... ... ... ... .....
Fat Fields and Vector Fields on the Total Space . . . . .
Induced Der-operators . . . . .. ... .. ... .....
Fat Trajectories . . . . . . . . ... ... ... ......
Inner Structures . . . .. ... ... ...

2. Linear Connections

2.1
2.2
2.3
24
2.5

Basic Definitions and Examples . . . . .. .. ... ...
Parallel Translation . . . .. .. ... ... .......
Curvature . . . . . . . . . ..o
Operations with Linear Connections . . . .. ... ...
Linear Connections and Inner Structures . . . . . . . ..

xi

FAT MANIFOLDS AND LINEAR CONNECTIONS
© World Scientific Publishing Co. Pte. Ltd.
http://www.worldscibooks.com/mathematics/6904.html

vii

23
41
52
73

91

92
98
104

114
117
130



xii Fat Manifolds and Linear Connections

3. Covariant Differential

3.1 Fat de Rham Complexes . . . . . ... ... ... .....

3.2  Covariant Differential

3.3  Compatible Linear Connections . . . . . . ... .. .. ..
3.4 Linear Connections Along Fat Maps . . . ... ... ...
3.5  Covariant Lie Derivative . . . . . .. ... ... ... ...

3.6 Gauge/Fat Structures

and Linear Connections . . . . . .

4. Cohomological Aspects of Linear Connections

4.1  An Introductory Example . . . . ... ... ... .....
4.2 Cohomology of Flat Linear Connections . . . . .. .. ..

4.3  Maxwell’s Equations

4.4  Homotopy Formula for Linear Connections . . . ... ..

4.5  Characteristic Classes
Bibliography
List of Symbols
Index

FAT MANIFOLDS AND LINEAR CONNECTIONS
© World Scientific Publishing Co. Pte. Ltd.
http://www.worldscibooks.com/mathematics/6904.html

171

171
178
187
200
208
224

233

233
238
247
253
257

281
283
289





