
IX

Contents

I. HOMOLOGICAL ALGEBRA

1 . Exact categories 1
2. Homology of complexes 7
3. Additive categories 11
4. Homotopy theory of complexes 16
5. Abelian categories 34
6. Injective resolutions 40
7. Right derived functors 51
8. Composition products 60
9. Resume of the projective case 64
10. Complexes of free abelian groups 68
11 . Sign rules 71

II. SHEAF THEORY

0. Direct limits of abelian groups 74
1. Presheaves and sheaves 80
2. Localization 83
3. Cohomology of sheaves 91
4. Direct and inverse image of sheaves. f*,f* 96
5. Continuous maps and cohomology, 100
6. Locally closed subspaces. h,,h' 106
7. Cup products ' 113
8. Tensor product of sheaves 118
9. Local cohomology 123
10. Cross products 130
11. Flat sheaves 140
12. Hom(E,F) 145

III. COHOMOLOGY WITH COMPACT SUPPORT

1. Locally compact spaces 146
2. Soft sheaves 149
3. Soft sheaves on M 157
4. The exponential sequence 162
5. Cohomology of direct limits 173
6. Proper base change and proper homotopy 176
7. Locally closed subspaces 183
8. Cohomology of the n-sphere 187
9. Dimension of locally compact spaces 195
10. Wilder's finiteness theorem 200

http://d-nb.info/860628485

http://d-nb.info/860628485


IV. COHOMOLOGY AND ANALYSIS

1. Homotopy invariance of sheaf cohomology 202
2. Locally compact spaces, countable at infinity 206
3. Complex logarithms 210
4. Complex curve integrals. The monodromy theorem 216
5. The inhomogenous Cauchy-Riemann equations 228
6. Existence theorems for analytic functions 231
7. De Rham theorem 237
8. Relative cohomology 249
9. Classification of locally constant sheaves 250

V. DUALITY WITH COEFFICIENT IN A FIELD

1. Sheaves of linear forms 254
2. Verdier duality 259
3. Orientation of topological manifolds 266
4. Submanifolds of M of codimension 1 271
5. Duality for a subspace 276
6. Alexander duality 279
7. Residue theorem for n-1 forms onIR 284

VI. POINCARE DUALITY WITH GENERAL COEFFICIENTS

1. Verdier duality 289
2. The dualizing complex V. 294
3. Lefschetz duality 297
4. Algebraic duality 299
5. Universal coefficients 303
6. Alexander duality 307

VII. DIRECT IMAGE WITH PROPER SUPPORT

1. The functor f, 313
2. The Runneth f6rmula 319
3. Global form of Verdier duality 324
4. Covering spaces 327
5. Local form of Verdier duality 330

VIII. CHARACTERISTIC CLASSES

1. Local duality 332
2. Thom class 337
3. Oriented microbundles 340
4. Cohomology of real projective space 347
5. Stiefel-Whitney classes 352
6. Chern classes 358
7. Pontrjagin classes 372



XI

IX. BOREL MOORE HOMOLOGY

1. Proper homotopy invariance 374
2. Restriction maps 377
3. Cap products 378
4. Poincare duality 380
5. Cross products and the Runneth formula 382
6. Diagonal class of an oriented manifold 386
7. Gysin maps 390
8. Lefschetz fixed point formula 394
9. Wu's formula 397

10. Preservation of numbers 398
11. Trace maps in homology 399

X. APPLICATION TO ALGEBRAIC GEOMETRY

1. Dimension of algebraic varieties 400
2. The cohomology class of a subvariety 402
3. Homology class of a subvariety 406
4. Intersection theory 409
5. Algebraic families of cycles 414
6. Algebraic cycles and Chern classes 420

XI. DERIVED CATEGORIES

1. Categories of fractions 424
2. The derived category D (A) 430
3. Triangles associated to an exact sequence ' 441
4. Yoneda extensions 446
5. Octahedra 453
6. Localization 458

BIBLIOGRAPHY 461


