CONTENTS
CHAPTER:  STATEMENT OF THE THECREM
QUTLINE OF THE PROOF, by A Borel. . . . . . . . . . . .. 1

§1. The index theorem .

1
§2. The topol ogi cal index 4
§3. The analytical index 6
§4. Appendix . e Ce 9

CHAPTER I1: REVIEW OF K-THECRY, by R Solovay . . . . . . . . . . . 13
§1. K(X) a finite CWconplex . . . . . . . . . . . .. . ... 13
§2. The Cherncharacter . . . . . . . . . . . . . . . . . ... 14
§3. The difference construction . . . . . . . . . . . . . . .. 15
§4. L-theory . . . . . . . . . . . . . ... ... ... ... 18
§5. Products in L-theory. . . . . . . . . . . . . . ... ... 20

CHAPTER I11: THE TOPOLOG CAL | NDEX OF AN OPERATOR ASSOCI ATED

TO A GSTRUCTURE, by R Solovay. . . . . . . . . . .. 27

CHAPTER Iv: DI FFERENTI AL OPERATORS ON VECTOR BUNDLES, by R'S. Palais 5 1
§1. Notation . . . . . . . . . . . . . ... . ..., 4
§2. Jetbundles . . . . . . . . . .. . . . ... . ...... 5
§3, Differential operators and their synbols. . . . . .. ... 61
94. Hernmitian bundles and adjoint operators . . . . . . . . . . 69
§5. Geen's forms. . . . . . . . .. ... ... ... 13
§6. Some classical differential operators . . . . . . .. ... 715
§7. Whitney sums . . . . . . . . . L. . ..o
§8. Tensor products . . . . . -1
§3. Connections and covarlant derlvatlves P 8k
§10. Spin structures and Diracoperators . . . . . . . . . . . . 91

CHAPTER V. ANALYTI CAL | NDI CES OF SOME CONCRETE OPERATORS, by

M. Solovay . . . . . . . . ... ..o 95

§1. Review of Hodge theory. . . . . . . . . . . .. ... ... 95
§2. The Euler Characteristic . . . e e e e 96
§3. The Hirzebruch signature theorem e 2
§k. Odd-dinensional mnifolds . . . . . . . . . . . . .. .. 103
CHAPTER VI: REVI EW OF FUNCTIONAL ANALYSIS, by RS. Palais . . . . 107
CHAPTER VII: FREDHOLM OPERATORS, by R S. Palais . . . . . . .. 119



CONTENTS

CHAPTER WII1: CHAINS OF H LBERTI AN SPACES,.by R S. Palais. . . . . 125
§1. Chains. . . . . . . . . . . . . . . . . . . . . .. ... 125
§2. Quadratic interpolation of pairs of hilbert spaces . . . . 131
§3. Quadratic interpolation of chains . . . . . . . . . . ... 139
§4. Scales and the chains {ﬂf,( Zn, 2 T V5

CHAPTER | X: THE DI SCRETE SOBOIEV CHAIN OF A VECTOR BUNDLE, by

R S Palais. ... < « « o v v v v v 1A
§1. The spaces CX(&) . . . . . . . . . .. ... ... 147
§2. The hilbert space B(e) . . . . . .. ... ... .... 18
§3.ThespacesHK(g'.....................149

CHAPTER X:  THE CONTI NUOUS SOBCLEV CHAIN OF A VECTOR BUNDLE, by

R S Palais . . . . . . . . . ... ... ... .... 15
§1. Continuous Sobolev chains . . . . . . . . . .. .. .. .. 15
§2. The chains (HX(T®, ¥)) . . . . . . . . .. ... ..... 156
§3. An extension theorem . . . . . . . . . . . . . . . . ... 162
§4, The Rellich, Sobolev, and restriction theorens. . . . . . . 164

CHAPTER XI: THE SEEIEY ALGEBRA, by R S, Palais . . . . . . . . . . 175

CHAPTER XI'|: HOMOTOPY | NVARIANCE OF THE INDEX, by R S. Palais . . . 185

CHAPTER XI'II: WH TNEY SUMS, by R S. Palais. . . . . . . . . . . . . 191
§1. Direct suns of chains of hilbertian spaces. . . . . . . . . 191
§2. The Sobolev chain of a Witney sum . . . . . . . . . . . . 192
§3. Behaviour of Smbl, wth respect to Witney sums . . . . . 193
§4. Behaviour of Int, and o, under Whitney sums. . . . . . . 193
§5. Behaviour of the index under Whitney sums . . . . . . . . . 194

CHAPTER XIV:  TENSOR PRODUCTS, by R S. Palais . . . . . . . . . . . 197
§1. Tensor products of chains of hilbertian spaces. . . . . .. 197
§2. The Sobolev chain of a tensor product of bundles. . . . . . 201
§3. The # operation A
§4. The property (56) of the Seeley Algebra . . . . . . . . . . 209
§5. Miltiplicativity of the index . . . . . . . . . . . . . .. 210

CHAPTER XV: DEFINITION OF i, AND i, ON K(M, by R M Solovay. as
§1. Definition of the analytical index on K(B(M, S(M). ... 215
§2. Miltiplicative properties of 1, - i 4
§3. Proof of Letma . . . . . . . ... ... ... ... ..222
§4. Definition of 1, and i, on K(M) e 223
§5. Summary of the properties of i, and i, on KM . ... 226
§6. Miltiplicative properties of i on K(X) . . . .. .. .. 228
§7. Direct check that i, = i, in some special cases . . . . . 232

Vi




CONTENTS

CHAPTER XVI:  CONSTRUCTION OF Int,; by R S. Palais
and R T. Seeley .

§1. The Fourier Transform .

§2. Cal dero6n-Zygmund operators. . . . . R
§3. Cal der6n-Zygnund operators for a conpact rranlfold .....

§4. Cal der6n-Zygmund operators for vector bundles
§5. Definition and propertles of Int A8, M)

§6. An element of Int (S ) with analytlcal index -1 . . . . .

§7. The topological index of the operator of §6 . . . . .
§8. Sign conventions
CHAPTER XVI1:  COBORDI SM | NVARI ANCE OF THE ANALYTI CAL | NDEX, by
R S. Palais and R T. Seeley
CHAPTER XVIII: BORDISM GROUPS OF BUNDLES, by E. E Floyd. . . . ..
§1. Introductory remarks. . . . . . . . . .. ...

§2. Computation of Q. (X) ® Q .
§3. The bordismring of bundles

CHAPTER XIX: THE INDEX THEOREM  APPLICATIONS, by R M Sol ovay .

§1. Proof of the index theorem

§2. An alternative formulation of the |ndex theorem ......

§3. The non-orientable case of Theorem 2
§4. The Riemann-Roch-Hirzebruch theorem .
§5. Ceneralities on integrality theorens.
§6. The integrality theorens.

APPENDI X |: THE | NDEX THECREM FOR MANI FOLDS W TH BOUNDARY, by
M F. Atiyah.

§1. Ellipticity for manifolds with boundary
§2. The difference element I[o(d, b)]
§3. Comments on the proof

APPENDI X I1:  NON STABLE CHARACTERI STI C CLASSES AND THE TOPOLOG CAL
I NDEX OF CLASSICAL ELLIPTIC OPERATORS, by W Shih .

§1. Characteristic classes.
§2.  ?-homonor phi sm e
§3. The character of classwal eIIiptic operators

vii

235

235
243
259
266
270
272
275
281

285
303

303
306
307

313

313
315
318
324
326
329

337

338
346

350

353

353
360
362



