Table of Contents

Chapter 1
Homology Groups of Chain Complexes

Chapter 2
Affine Spaces

Chapter 3
Affine Simplices and Boundary Operator

Chapter 4
The Singular Homology Theory

Chapter 5
Homotopy Properties of Homology Groups

Geometrical Consequences of the Homotopy
Theorem
Application to Graphs

Chapter 6
The Excision Theorem

Chapter 7

Direct Decomposition and Additional Aids to the

Computation of Homology Groups

Computation of H(X, 4)
Homology Groups of a Point P
The Sphere

vii

50
53

72
73
75

10

17

27

57

70



viii Table of Contents

Homology Groups of Graphs 80
Degree of a Function f:S” — $” 81

Chapter 8
The Tensor Product 85

Tensor Products of Functions 91

Chapter 9
The Functor Hom 98

R, S—Modules 101
Quotient Modules 103

Chapter 10
Categories and Functors 107

Chapter 11
Categories, Functors, and the Singular Theory 115

The Functors ® M and Hom ( ,M) in the

Singular Theory 118
Homology 119
Cohomology 120
Application of Homology to Function Theory 122

Chapter 12
Axioms for Homology and Cohomology 129

Chapter 13
Mayer-Vietoris Sequence 137
Preliminary Considerations with Respect to Modules 137

Chapter 14
The Jordan-Brouwer Separation Theorems 149



Table of Contents

Chapter 15
Finite Cell Complexes

Spherical Complexes

Products of Spherical Complexes

Chapter 16
Betti Numbers and the Euler Characteristics

Chapter 17
Complex and Real Projective Spaces
Groups of the Complex Projective Space CP*

Groups of the Real Projective Space P*

Chapter 18
Maps of S” on S” and Lens Spaces
Application to Lens Spaces

Chapter 19
Classification of Surfaces

Simplicial Complexes

Chapter 20
Singular Cup Products

Chapter 21
The Singular Cap Product

Chapter 22
The Anticommutativity of the Cup Product

Index

ix

158

164
166

169

175

177
178

182
187

193

194

201

209

216

225



