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PREFACE

The American Mathematical Society held its Seventeenth Summer Research
Institute at the University of Wisconsin, Madison, Wisconsin, from June 29 to
July 17, 1970. The topic for the institute was algebraic topology. The organizing
committee for the institute consisted of William Browder, Edward R. Fadell,
Edwin E. Floyd, Peter J. Hilton, Richard K. Lashof, Arunas L. Liulevicius
(chairman), Mark E. Mahowald, R. James Milgram, Franklin P. Peterson,
James D. Stasheff, and P. Emery Thomas.

The program of the institute was divided into four parts: (1) survey talks on
recent developments in the field of algebraic topology; (2) invited one-hour talks
on important recent work (these tended to be more technical than the survey
talks); (3) sessions on problems; (4) seminars organized by the participants in the
institute. The survey talks were given by J. Frank Adams, William Browder,
Edgar H. Brown, Jr., Samuel Gitler, Richard K. Lashof, Franklin P. Peterson,
Larry Smith, and James D. Stasheff. Lecture notes for these series appear in this
volume, the only exception being William Browder’s “Homotopy and manifolds™
(to appear in the proceedings of the Amsterdam conference on topology of mani-
folds). The remainder of this volume consists of the texts of the invited one-hour
talks and a list of research problems. There were four sessions on problems in
algebraic topology: a general session (R. James Milgram), immersions and
embeddings (Samuel Gitler), H-spaces (James D. Stasheff), homotopy theory
(Franklin P. Peterson); the resulting list of research problems was edited by
R. James Milgram. Seminars at the summer institute were organized by the
participants themselves. A partial list of the more stable seminars included
categorical methods, cobordism, cohomology of Postnikov systems, H-spaces,
foliations, and group actions. No seminar talks are included in this volume.

The summer institute was sponsored by the National Science Foundation
under Grant GP 19276. The organizing committee wishes to thank Lillian R.
Casey of the American Mathematical Society for her help in organizing the
conference. The institute was fortunate in having Edward R. Fadell as its admin-
istrative director who made sure that things ran smoothly. To him and the other
friendly people at the University of Wisconsin go the thanks of all of the partici-
pants.

Arunas Liulevicius



AUTHOR INDEX

Roman numbers refer to pages on which a reference is made to an author or a work of an author.
Italic numbers refer to pages on which a complete reference to a work by the author is given.
Boldface numbers indicate the first page of the articles in the book.

Adams, J.F., 1, 14,21, 37, 44, 51, 52, 56,
57,62,75,76, 123, 127, 129, 165, 169,
188, 193, 195, 199, 200, 203, 206, 208,
210, 233, 246, 265, 267,269, 274, 276,
282

Adem, J., 92, 94

Agoston, M. K., 191, 192, 201

Allaud, G., 256, 257, 262

Anderson, D. W,, 5,12, 15, 18, 20, 21, 23,
75,90, 94, 193, 194, 199, 200, 268, 269,
271,272

Anderson, P. G., 213

Antonelli, P. L., 198

Araki, S., 19,22, 172, 185

Arkowitz, M., 196

Asimov, D., 190, 192

Atiyah, M. F., 5,8, 10, 12, 13, 14, 15, 16,
17,20, 21,90, 94, 101, 103, 107, 112,
126, 189, 235, 246

Barratt, M. G., 19, 22, 24, 31, 63, 165, 167,
169, 198, 199, 200, 203, 206, 208, 209,
210,217,218, 220, 256,258, 262, 268, 272

Bass, H., 2, 20

Baum, P. F., 94, 245, 246

Beck, Jon, 253, 253, 268, 269, 271,272

Becker, J. C., 93, 94, 201

Boardman, J. M,, 6, 11, 19, 20, 22, 37, 100,
103,127, 171, 182, 184, 185, 198, 253,
253,268,269, 270, 271, 272

Borel, A, 105, 107, 110, 112, 245

Bott, R., 12, 13, 21

Bourbaki, N., 127

Bousfield, A. K., 19, 22, 25,59, 62, 185, 220

Bredon, G., 712

Brouwer, L. E. J,, 105

Browder, William, 67, 70, 71, 89, 90, 94,

94, 165,172, 185, 187, 188, 189, 190, 191,
192, 193, 195, 198, 200, 201, 203, 210,
217, 220, 222, 229, 252, 253, 265, 267

Brown, Edgar H., Jr., 7,9, 12, 20, 21, 65,
67,70,71,75,90, 94, 199, 253, 262

Brown, M., 164

Brumfiel, Gregory W., 73,79, 184, 188, 191,
192, 193

Burghelea, Dan, 198

Calabi, E., 82, 86, 86

Cappell, S. E., 190, 201

Cardénas, H., 270

Cartan, E., 106, 112

Cartan, Henri, 7, 129, 242, 245, 246, 246,
248,253

Chase, S. U., 129

Chern, Shiing-Shen, 247, 253, 255, 256, 262

Clark, Allan, 252, 253

Coeilenberg, 8

Cohen, Joel, 199, 275

Conner, Pierre, 12, 13, 14,21, 81, 86, 112,
127, 129, 213, 252

Connolly, F. X., 201

Copeland, A., 94

Curjel, C. R., 195, 196, 265

Curtis, E. B., 19, 22,62, 175, 185

Curtis, M. L., 256, 259, 263, 266, 267, 282

Dold, Albrecht, 220, 248, 249, 250, 253,
255,256, 257, 263

Douglas, R. R., 195, 265, 267

Drachman, B., 200, 256, 260, 261, 263

Dror, E., 63

Dyer, E., 19, 22, 35, 172, 178, 185, 204, 210,
217,219, 220, 256, 257, 260, 261, 262,
263, 268, 271,272

Eckmann, B, 42

Edwards, Robert D., 135, 147, 149

Eilenberg, S., 6, 7, 8, 20, 60, 129, 231, 233,
246

Epstein, D. B. A., 210

Ewing, J., 196, 265, 268

Fadell, E., 263

Farrell, F. T., 229

Feder, S., 88, 89, 90, 94

Floyd, E.E., 12, 13, 14,21, 86, 103, 112,213

Frank, D., 123

Freyd, P., 200

Fuchs, Martin, 250, 251, 253, 256, 257, 258,
261, 262, 263

Ganea, T., 200

Gauld, D., 149

Gauss, K. F., 256, 263

Giambalvo, V., 213

Giffen, C., 191

Ginsburg, Michael, 92, 95, 253

Gitler, S., 87, 90, 94, 95, 187, 190, 199, 201,
252,253

285



286 AUTHOR INDEX

Goldschmidt, D. M., 101
Grothendieck, A., 14
Gugenheim, V. K. A. M., 256, 258, 262

Haefliger, Andre, 88, 89, 93, 95, 135, 149,
252

Handel, D., 89, 95

Harper, J., 190, 198

Harris, B., 14, 21

Harrison, Jerome, 266, 267, 283

Hatcher, A., 192

Hattori, A., 12, 2]

Heller, Alex, 197, 254

Hilton, Peter, 20, 22, 42, 259, 263, 264, 266,
267,279, 283

Hirsch, M. W., 87, 88, 90, 92, 93, 95, 103,
164, 191, 192, 245

Hirzebruch, F., 8, 17, 20, 90, 94, 95

Hoffman, Peter, 168, 199

Hopf, H., 93, 95, 265

Hsiang, W. C., 88, 95,97, 112, 164, 164

Hsiang, Wu-yi, 105, 112, 229

Hubbuck, J. R., 20, 22, 196, 264, 265, 266,
267

Hudson, J. F. P., 164

Husseini, Sufian Y., 196, 251, 254, 256, 260,
261, 263

James, [. M., 15, 33, 40, 95, 246
Jensen, C. U, 6,20
Johnson, Dennis, 197

Kahn, D. S, 19, 22, 63, 194, 203, 206, 207,
210,217,272

Kahn, Peter, 198

Kan, D. M,, 19, 22, 59, 175, 200

Karoubi, M., 12, 2/

Kervaire, M. A., 21, 67,71,79,99, 100, 103

Kirby, Robion C., 1, 135, 147, 149, 164,
164, 188, 190, 227, 229

Kister, J. M., 132, 133, 149

Kochman, S. O., 183, 185, 268, 272

Kraines, D., 194, 272, 272

Kristensen, Leif, 19, 22, 113, 120, 122, 123

Kudo, T., 19, 22, 172, 185

Kuros, A. G., 103

Lam, K.Y, 92,93,95

Landweber, Peter S., 125, 129, 192, 201,
211,213

Lashof, R., 19, 22, 35,131, 149, 164, 172,
178, 185, 190, 204, 210, 217, 219, 220,
229, 248, 249, 250, 252, 253, 254, 256,
259,261, 263,268,271, 272

Lawvere, W. F., 40
Lees, J., 149

Levine, J., 89, 95
Levitt, N., 193, 215
Liulevicius, A., 199, 210

Mac Lane, Saunders, 7, 41, 42, 44, 218, 220,
249, 254, 269, 272

Madsen, Ib, 19, 22, 175, 176, 178, 181, 182,
184, 185, 188, 191, 193, 194, 198, 268,
271,272

Mahowald, M. E., 17, 18, 19, 21, 22, 89, 90,
92,93, 94, 95, 165, 165, 191, 195, 198,
199, 200, 201, 203, 206, 208, 209, 210

Mann, 213

Margolis, H., 194, 199

Massey, W.S., 19, 22, 97, 102, 103

Matsumoto, Y., 228

May, J. Peter, 19, 20, 22,171, 185, 188, 192,
198, 215, 268, 269, 270, 271, 272, 274

Mayer, K. H., 90, 96

McClendon, J. F., 93, 96, 246

McCord, M. C,, 252, 254

Meyer, J. P., 93, 96, 246

Milgram, R. James, 19, 22, 27, 35, 53, 92, 95,
96, 167, 172, 180, 181, 184, 185,187, 198,
201, 203, 210, 215, 218, 220, 249, 252,
254,268,271,272

Milnor, John, 4, 5, 6,7, 10, 12, 14, 20, 21,
31,32,53,67,79, 86,99, 100, 103, 117,
131, 164, 185, 190, 214, 246, 247, 248
250, 252, 254, 255, 256, 262, 263

Mimura, M., 200

Mislin, G., 196, 197, 266, 267, 282

Monsky, Paul, 68

Moore, J. C., 6,7, 8, 20, 34, 60, 185, 214,
231,233, 246, 252, 256, 258, 262

Morgan, J., 201, 228

Nakaoka, M., 217, 219, 220

Naylor, C. M., 267

Nishida, G., 172, 185, 277

Novikov, S. P., 14, 15, 21, 89, 96, 187, 193,
194, 222, 229

Nowlan, R., 261, 263

Nussbaum, F., 93, 96

Orlik, P. ,86

Peterson, F. P., 12, 19, 21, 22, 67,70,71, 75,
90, 94, 182, 184, 185, 187, 192, 193, 194,
195, 199, 211

Petrie, T., 195

Phillips, A., 142, 144, 146, 149



AUTHOR INDEX 287

Poenaru, V., 135, 149

Pontrjagin, L. S., 254, 255, 256, 263
Porter, G. J., 200, 256, 258, 261, 263
Priddy, Stewart B., 35, 63, 199, 217, 272
Puppe, D., 220

Quillen, D. G, 12, 15, 16, 19, 21, 22, 24,
25, 35,75, 126, 188, 194, 218, 270
Quinn F., 189

Randall, D., 96

Raymond, Frank, 81, 81, 86

Rector, D. L., 19, 22, 62, 196, 197, 267, 268

Rees, E., 89, 96, 191, 201, 268

Robinson, C. A., 93, 96

Rohlin, V. A., 103, 221, 222, 224, 227

Roitberg, Joseph, 20, 22, 264, 266, 267,
279, 283

Rothenberg, Melvin, 7, 20, 164, 190, 229,
252,254

Samelson, H., 38

Sanderson, B. J., 90, 96, 190

Schenkman, E., 102

Schlesinger, J. W., 19, 22

Schochet, C., 242

Schur, L., 106

Schwarzenberger, R. L. E., 90, 96, 190

Schweitzer, Paul, 187, 190

Segal, Graeme, 15, 20, 23, 24, 25, 26, 27,
28, 30, 35, 197, 251, 252,253, 254, 256,
262, 263, 269, 270, 271, 272

Serre J. P., 2, 20, 242, 246

Shaneson, Julius L., 163, 164, 164, 190,
201, 221, 229

Shapiro, A., 13, 2]

Siebenmann, L. C., 1, 159, 164, 164, 188,
190, 229

Sigrist, F., 265, 267

Singer, I. M., 90, 94, 101, 103, 189

Singer, W., 246

Slifker, J. F., 196

Smale, S., 87, 96, 103

Smith, Larry, 15, 127, 129, 211, 231,
246,275

Smith, P. A., 105

Spanier, E. H., 13, 93, 96

Stasheff, James D., 20, 20, 45, 182, 185, 187,
188, 195, 196, 197, 198, 201, 247, 254,
256,261, 263, 267, 268, 272, 283

Steenrod, Norman, 7, 8, 20, 93, 96, 123, 210,
220, 247, 252, 254, 255, 256, 263

Steer, B., 19, 22

Stiefel, E., 91

Stong, R.E., 12,27, 128, 199, 211

Sugawara, Masahiro, 249, 250, 254, 269, 272

Sullivan, D., 13, 16, 73,75, 79, 184, 187,
188, 190, 192, 193, 196, 224, 229

Sun Yi-Fone, 247, 253, 255, 256, 262

Swan, R. G, 2, 4, 20, 126, 129

Switzer, P., 14, 2]

Szczarba, R. H., 88, 95,97

Tangora, M., 198, 199, 210

Tate, J., 126, 246

Teleman, C., 259, 263

Thom, R, 10, 211

Thomas E., 91, 96, 113, 116, 117, 123, 265,
268, 282, 283

Toda, Hirosi, 15, 18, 22, 182, 185, 199, 200,
203, 206, 210, 273

Tollefson, J., 201

tom Dieck, Tammo, 14, 21, 252, 254, 256,
262, 263

Tristram, A. G., 97, 98, 99, 103

Tsuchiya, A., 19, 22, 180, 181, 182, 184, 185,
192, 201, 215, 268, 271, 272

Vasquez, A., 86

Vick, J. W, 126, 129

Vogt, E., 86

Vogt, R. M., 11,20, 21, 22, 37, 153, 171,
182, 184, 185, 253, 269, 270, 271, 272

Wall,C.T.C, 2,3, 12,20,21,66,71,97,
98, 100, 103, 164, 164, 187,222, 229

Weiss, E.-A., 126, 129

Weyl, H., 106

Whitehead, George W., 10, 13, 2/, 200, 239,
247,252,254

Whitehead, J. H. C,, 3, 34, 123

Whitney, Hassler, 87, 91, 96, 97, 247, 254,
255,256,263

Wirth, James F., 252, 254, 256, 257, 262, 263

Wood, R,, 12, 2/

Wu, Wen Tsiin, 87, 88, 96

Yamamoto, K., 275
Yo, Ging-Tzung, 88, 96

Zabrodsky, Alexander, 266, 268, 279, 283
Zachariou, A., 199,210

Zahler, 211

Zieschang, H., 86



SUBJECT INDEX

A ,-actions, 261
A -space, 250
A.S. maps, 207
Actions
A,, 261
injective, 82
properly discontinuous, 83
sha, 261
universal, 51
Adams conjecture, 16, 75
Adams spectral sequence, 17, 198
unstable, 62
Algebras
DGA, 248
divided power, generated by W, I" [W], 244
Dyer-Lashof, 173
Hopf, 240
nice, 236
nice k, 236
T-, 269
Algebraic K-theory, 2
Arf invariant, 65
Associated principal bundle, 255
Associative H-space, 248, 250, 251, 261, 269
Axiom
Mayer-Vietoris, 9
wedge, 8

B Top, 179
Bar construction, 44, 247, 251, 253, 259, 260

reduced, 240

spectral sequence, 252
BF, 179
Boardman’s category, 11
Bockstein spectral sequence, 178
Borel ideal, 236, 243
Brieskorn varieties, 81
Browder-Novikov-Sullivan theory, 221, 223
Brown’s Representability Theorem, 9
Bundles

associated principal, 255

G-, 254,261

classification of, 255
principal, 250

orientations, 13

principal, 248

tangent, 113, 131

universal, 247, 255, 256

Cartan formulas, 118
Category, Boardman’s, 11

Central extensions, 85
Characteristic classes, 114
Characteristic numbers, 211
Characteristic variety, 226
CHP, 259, 260
Classification
of G-bundles, 255
Lashof’s, 252
of homotopy types, 266
Classifying maps, 252, 255, 260
Classifying spaces, 53, 56, 195, 247, 252,
253, 254, 255,271
iterated, 253
Coalgebra, 6
over Hopf algebras, 212
Coalgebraic structures, 6
Cobar spectral sequence, 62
Cobordism, 70, 192
PL, 192,215
Spin, 215
theories, 212
Coefficient groups, 12
in generalized homology and cohomology
theories, 12
Cohomology
operations, 14
in generalized cohomology theories, 14
multiplicative properties of, 113
secondary, 19, 114, 165, 280
periodic, 125
spectral sequence, 232
suspension, 239
theories, generalized, 8, 192
Comodule, 7
Completion, 62, 63
Complexes
finite, 272
subfinite group, 267
two-sided Koszul, 238
Construction
bar, 44, 247, 251, 253, 259, 260
reduced, 240
Dold-Lashof, 250, 256, 258
Milnor’s, 248, 250, 252
quadratic, 18
infinite, 33
w-,270
W, W-, 247
Cosimplicial space, 59
tower of a, 60
Cosimplicial standard simplex, 60



290 SUBJECT INDEX

Cotensor product, 7
Cotheory

over 4, 43

over S, 44

E-, 44

split, 43
Cotor, 8
Covering spaces, 259
CW-H-spaces, finite, 279

Derived functors of the inverse limit
functor, 4

DGA algebra, 248

div(u), 98
primitive, 98

Divided power algebra generated by W,
I'[w], 244

Dold fibration, 250, 257, 259

Dold-Lashof construction, 250, 256, 258

Dyer-Lashof algebra, 173

Dyer-Lashof operations, 268, 271

E-cotheory, 44
E-M spectral sequence, 260
E-map, 44
E-spaces, 44, 56
E., -PROP’s, 270
Eilenberg-Mac Lane space, generalized, 241
Eilenberg-Moore spectral sequence, 8,231
Embedding, 135
ESP-sequence, 236, 243
E[W], 235
Exact sequence, 31
Milnor’s, 5

F, 268
Fake tori, 226, 227
Fiberings, Stiefel, 238
Fibrations
Dold, 250, 257, 259
Hurewicz, 256, 259
principal H-, 260
principal X-, 248
universal, 258
universal example, 262
Fibre homotopy equivalence, 256, 262
Fibre square, 231
Finite complexes, 272
H-, 264,265
classification of homotopy types, 266
type of a, 265
Finite CW-H-spaces, 279
Finiteness obstructions, 2
Flat Riemannian manifold, 82

Formulas
Cartan, 118
Riemann-Roch, 14
Free monoid I' +(X), 33
James’ monoid X , 33
Free simplicial group I" (X), 34
Functors
derived, of the inverse limit functor, 4
indecomposable, Q( ), 239
Milnor’s, 31
primitive, P( ), 241
representable, 257, 270
trace, 270
transfer, 270

G-bundles, 254, 261
classification of, 255
Lashof’s, 252
principal, 250 .
G-Signature Theorem, 97, 101
I'-set, 23
I'x, 268
Gauss map, 255
G/0, 188
G/PL, 188
G/ Top, 188
GEM, 241
Generalized cohomology theories, 8, 192
Generalized Eilenberg-Mac Lane space, 241
Generalized homology theories, 8
Geometric resolution, 250
Group
coefficient, 12
in generalized homology and
cohomology theories, 12
complex, subfinite, 267
free simplicial, I (X)), 34
inertia, 78
infinite symmetric, 63, 217
J(X), 15
Lie, compact, 264
projective class, 2
quasi-Lie, 265, 266
sphere extension of a, 279
structural, 260
universal, 218
H-complexes
finite, 264, 265
classification of homotopy types, 265,
266
type of a, 265
subfinite, 267



SUBJECT INDEX

H-equivalent, 265
H-fibrations, principal, 260
H-map, 265
H-spaces, 195, 264
associative, 248, 250, 251, 261, 269
finite CW-, 279
homotopy everything, 23
Homology theory, 32
generalized, 8
Homomorphism
Hurewicz, 60
Thom, 125
Homotopy
associative, 249, 259, 267
classes of multiplications, 265
commutative, 264, 267
equivalence
fibre, 256, 262
of WB-spaces, 54
strong, 150
everything H-spaces, 23
Extension and Lifting Property, 38
groups of spheres, stable, 217
higher, 249, 250
homomorphisms, 53
PROP’s, 271
regular, 135
smoothings, 73
spectral sequence, 59
spheres, 74
stable, 31
theory, 198
Adams spectral sequence, 17, 198
modules over the Steenrod algebra, 199
stable, 18
unstable, 19
triple-algebras, strong, 271
type
classification of, 266
mixing, 266
Hopf algebra, 240
coalgebras over, 212
Hurewicz fibration, 256, 259
Hurewicz homomorphism, 60

Ideal, Borel, 236, 243
Immersion theory, 135
embedding, 135
isotopy, 135
Indecomposable functor, Q( ), 239
Inertia groups, 78

Infinite symmetric group, 63, 217
Interchange, 41
Invariant

Arf, 65

Kervaire, 65, 165

normal, 221, 222

Wall’s, 3

291

Inverse limit functor, derived functors of, 4

Isotopy, 135
Extension Theorem, 147

James’ monoid Xeo, 33

K-theory, 24
algebraic, 2

K,(4),2

K,(4),4

Kan extension condition, restricted, 54

Kervaire invariant, 65, 165
Kervaire manifold, 189
Kervaire semicharacteristic, 113
Koszul complex, two-sided, 238
K(m,n), 247, 249

Kiinneth spectral sequence, 234

Lashof’s classification, 252
LF(B), 256

LG (B), 255

Lie groups, compact, 264
Lifting theorem, 49
Localization, 63

Loop space, 49

infinite, 56, 217, 253, 264, 268, 269, 270,

272
iterated, 19
little-cube category, 56, 271

Manifolds
aspherical, 81
duality in, 13
flat Riemannian, 82
Kervaire, 189
of Kervaire invariant one, 203
structures on, 187
G/O, 188
G/PL, 188
G/Top, 188
Mapping cylinder, 257, 262



292 SUBJECT INDEX

Maps Power series, regular, 128
AS., 207 Primitive functor, P( ), 241
classifying, 252, 255, 260 Principal bundles, 248
E-, 44 associated, 255
Gauss, 255 G-, 250
H-,265 Principal H-fibrations, 260
normal, 222 Principal X-fibrations, 248
shm, 251, 259, 260 Products, 12
Mayer-Vietoris axiom, 9 cotensor, 7
Microbundle, 131 Cotor, 8
smooth reduction, 150 in generalized homology and cohomology
structures on, 149 theories, 12
Milnor’s construction, 248, 250, 252 slant, 13
Milnor’s exact sequence, 5 wreath, 217, 269
Milnor’s functor, 31 Projective class group, 2
mod p equivalences, 267 Projective plane, 264, 265
Modified Steenrod algebra, 207 PROP, 44, 269, 271
Modules E o - 270
allowable R-, 176 homotopy, 271
coherent, 127 topological, 269
flat, 128
pseudo-coherent, 127 Quadratic construction, 18
Monoids, 44 infinite, 33
free, ' (X), 33 Quadratic functions, 67
James’, Xo0, 33 Quasi-Lie groups, 265, 266
universal group, 218 Quasifibration, 248, 260
Multisimplicial sets, 25 0X, 268
Nilpotent spaces, 60 R-modules, allowable, 176
Nonlinear operation, Sg,: , (5,Z,) — Representable functor, 257, 270
,",2"'”(50’ 22), 205 trace, 270
Normal invariants, 221, 222 transfer, 270 ' -
Normal map, 222 Restricted Kan extension condition, 54

Riemann-Roch formulae, 14
Riemannian manifold, flat, 82

{2-spectrum, 23 Riemannian symmetric space, 245

QnSnx, 268
1-cocycle condition, 262 Sequences
Operations ESP-, 236,243
cohomology, 14 exact, 31
in generalized homology and Milnor’s, §
cohomology theories, 14 spectral
multiplicative properties of, 113 Adams, 17, 198
secondary, 19, 114, 165, 280 unstable, 62
Dyer-Lashof, 268, 271 Bockstein, 178
nonlinear, 205 cobar, 62
Steenrod, 268 cohomology, 232
convergence of a, 5
PACT, 44, 269 E-M, 260
Steenrod, 44 Eilenberg-Moore, 8, 231
Pasting Problem, 257, 262 homotopy, 59
PL cobordism, 192,215 Kiinneth, 234

Postnikov systems, stable, 241 Serre’s analogy, 2
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Set
I-,23
multisimplicial, 25
simplicial, fundamental category, 54
sha, 267
action, 261
space, 250, 264
structure, 253
shc(ommutative ), 269
shm, 261
map, 251, 259, 260
Simplicial group I'(X), free, 34
Simplicial set, fundamental category, 54
Slant product, 13
Smoothings, 149
homotopy, 73
sliced concordant, 158
Spaces
A= 250
classifying, 53, 56, 195, 247, 252, 253,
254,255,271
iterated, 253
cosimplicial, 59
tower of a, 60
covering, 259
E-, 44,56
Eilenberg-Mac Lane, generalized, 241
I(X),203
H-, 195,264
associative, 248, 250, 251, 261, 269
finite CW-, 279
homotopy everything, 23
loop, 49
infinite, 56, 217, 253, 264, 268, 269,
270, 272
iterated, 19
little-cube category, 57, 271
nilpotent, 60
RT 4(X),204
ST ¢(X),203
resolving a, 60
Riemannian symmetric, 245
sha, 250, 264
Thom, 222
Spectral sequences
Adams, 17, 198
unstable, 62
Bockstein, 178
cobar, 62
cohomology, 232
convergence of a, 5
E-M, 260
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Eilenberg-Moore, 8, 231

homotopy, 59

Kiinneth, 234
Spectrum, 10

Im J, 169

Q-,23
Sphere extension of a group, 279
Spin cobordism, 215
Split cotheories, 43
Splitting Theorem, 83
§q, series, 206
Stable Postnikov systems, 241
Standard simplex, cosimplicial, 60
Stasheff pentagon, 45

Ao -structures, 45
Steenrod algebra,

modified, 207

modules over the, 199
Steenrod operations, 268
Steenrod PACT, 44
Stiefel fiberings, 238
Structural group, 260
Subfinite group complex, 267
Subfinite H-complex, 267
Surgery, 65

obstructions, 75, 189, 222, 224, 226, 228
S[v1, 235

T-algebra, 269
Tangent bundle, 113, 131
Theorem
Brown’s Representability, 9
G-Signature, 97, 101
Splitting, 83
Whitehead, 63
Theory
Browder-Novikov-Sullivan, 221, 223
cobordism, 212
cohomology, generalized, 8, 192
homotopy, 198
Adams spectral sequence, 17, 198
modules over the Steenrod algebra, 199
stable, 18
unstable, 19
immersion, 135
embedding, 135
isotopy, 135
topological-algebraic, 40
6;, 165
Thom homomorphism, 125
Thom space, 222
Topological-algebraic theories, 40



294

Topological PROP, 269
Topological spaces over B, 234
Top/ B, 234
Tor, (I",T"), 235
Tori, fake, 226, 227
Transition families, 262
Transition functions, 252, 255, 261, 262
Transports, 260
Tree

basepoints, 52

cherry, 48

colors, 40, 42

composite, 39

k-skeleton, 47

WkB, 47
Triangulations, 149
Triple, 269, 271
Two-sided Koszul complex, 238
TX,268

SUBJECT INDEX

Universal bundle, 247, 255,256
Universal fibrations, 258

Unstable Adams spectral sequence, 62
Unstable Ext, 62

Varieties
Brieskorn, 81
characteristic, 226

W—cgnstruction, 270

W, W-construction, 247

Wall’s invariant, 3

Weak covering homotopy property, 250
Wedge axiom, 8

Whitehead theorem, 63

Wreath product, 217, 269

X-fibrations, principal, 248
XP(2),264






