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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), //-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, //-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 
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Milnor's construction, 248, 250, 252 
Milnor's exact sequence, 5 
Milnor's functor, 31 
mod p equivalences, 267 
Modified Steenrod algebra, 207 
Modules 

allowable/?-, 176 
coherent, 127 
flat, 128 
pseudo-coherent, 127 

Monoids, 44 
free, T(^) ,33 

James', X^, 33 
universal group, 218 

Multisimplicial sets, 25 

Nilpotent spaces, 60 
Nonlinear operation, Sqt: irn(S°,Z<,) —» 

7r2w+,(S<\Z2),205 
Normal invariants, 221, 222 
Normal map, 222 

Q-spectrum, 23 
Q»M(, 268 
1-cocycle condition, 262 
Operations 

cohomology, 14 
in generalized homology and 

cohomology theories, 14 
multiplicative properties of, 113 
secondary, 19, 114, 165, 280 

Dyer-Lashof, 268, 271 
nonlinear, 205 
Steenrod, 268 

PACT, 44, 269 
Steenrod, 44 

Pasting Problem, 257, 262 
PLcobordism, 192,215 
Postnikov systems, stable, 241 

Power series, regular, 128 
Primitive functor, P( ), 241 
Principal bundles, 248 

associated, 255 
G-, 250 

Principal //-fibrations, 260 
Principal A f̂ibrations, 248 
Products, 12 

cotensor, 7 
Cotor, 8 
in generalized homology and cohomology 

theories, 12 
slant, 13 
wreath, 217, 269 

Projective class group, 2 
Projective plane, 264, 265 
PROP, 44, 269, 271 

£ ^ - , 2 7 0 
homotopy, 271 
topological, 269 

Quadratic construction, 18 
infinite, 33 

Quadratic functions, 67 
Quasi-Lie groups, 265, 266 
Quasifibration, 248, 260 
QX, 268 

R-modules, allowable, 176 
Representable functor, 257, 270 

trace, 270 
transfer, 270 

Restricted Kan extension condition, 54 
Riemann-Roch formulae, 14 
Riemannian manifold, flat, 82 
Riemannian symmetric space, 245 

Sequences 
ESP-, 236, 243 
exact, 31 

Milnor's, 5 
spectral 

Adams, 17, 198 
unstable, 62 

Bockstein, 178 
cobar, 62 
cohomology, 232 
convergence of a, 5 
E-M, 260 
Eilenberg-Moore, 8, 231 
homotopy, 59 
Kunneth, 234 

Serre's analogy, 2 
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Set 
T-,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 T(X), free, 34 
Simplicial set, fundamental category, 54 
Slant product, 13 
Smoothings, 149 

homotopy, 73 
sliced concordant, 158 

Spaces 
^ - , 2 5 0 
classifying, 53, 56, 195, 247, 252, 253, 
254,255,271 

iterated, 253 
cosimplicial, 59 

tower of a, 60 
covering, 259 
£-, 44, 56 
Eilenberg-Mac Lane, generalized, 241 
T G (* ) ,203 
//-, 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 
RTG(X), 204 
S r G ( * ) , 2 0 3 
resolving a, 60 
Riemannian symmetric, 245 
sha, 250, 264 
Thorn, 222 

Spectral sequences 
Adams, 17, 198 

unstable, 62 
Bockstein, 178 
cobar, 62 
cohomology, 232 
convergence of a, 5 
E-M, 260 

Eilenberg-Moore, 8, 231 
homotopy, 59 
Kunneth, 234 

Spectrum, 10 
I m / , 169 
Q-,23 

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

AQQ -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 //-complex, 267 
Surgery, 65 

obstructions, 75, 189, 222, 224, 226, 228 
S[V), 235 

7-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 
ejt 165 
Thorn homomorphism, 125 
Thorn space, 222 
Topological-algebraic theories, 40 
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Topological PROP, 269 
Topological spaces over B, 234 
Top/B, 234 
TorA ( F , P ) , 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 
^-skeleton, 47 
W*B, 47 

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

Universal bundle, 247, 255, 256 
Universal fibrations, 258 
Unstable Adams spectral sequence, 62 
Unstable Ext, 62 

Varieties 
Brieskorn, 81 
characteristic, 226 

^-construction, 270 
W, ^-construction, 247 
Wall's invariant, 3 
Weak covering homotopy property, 250 
Wedge axiom, 8 
Whitehead theorem, 63 
Wreath product, 217, 269 

A'-fibrations, principal, 248 
*P(2),264 




