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The action of cohomology operations provides a useful additional structure on the co-
homology ring of a space. For a prime number p, the algebra of all stable cohomology
operations on cohomology with Z/p-coefficients is known as the Steenrod algebra and
admits an explicit characterization in terms of generators and relations.

In this seminar, we will construct the Steenrod algebra for p = 2, verify its properties,
and give some applications. We will mostly follow the book Cohomology operations and
applications in homotopy theory by Mosher and Tangora [MT68] which reappeared in
print recently.

Schedule

Talk 1, 2011/10/11: The Eilenberg-Zilber Theorem, acyclic models, and the cup prod-
uct via diagonal approximation ([ML95, VIII §7 - §9], [Bre97, VI §4] )

Talk 2, 2011/10/18: Construction of the ∪i-products [MT68, Chapter 2, p. 12-16]
and [Bre97, VI §16])

Talk 3, 2011/10/25: Construction of the Squares [MT68, Chapter 2, p. 16-21]

Talk 4, 2011/11/08: Properties of the Squares ([MT68, Chapter 3, p. 22-28])

Talk 5, 2011/11/15: The Adem relations ([MT68, Chapter 3, p. 29-31] and [BM82])

Talk 6, 2011/11/22: The Hopf Invariant ([MT68, Chapter 4, p. 33-38])

Talk 7, 2011/11/29: The Steenrod Algebra ([MT68, Chapter 5, p. 45-50])

Talk 8, 2011/12/06: The dual of the Steenrod Algebra ([MT68, Chapter 5, p. 50-57]
and [Mil58])

Talk 9, 2011/12/13: Exact Couples ([Hat, p. 1-7])

Talk 10, 2011/12/20: The Serre spectral sequence ([Hat, p. 8-13])

Talk 11, 2012/01/10: Transgression and the cohomology spectral sequence of a fibra-
tion ([MT68, Chapter 8, p. 80-81])

Talk 12, 2012/01/17: Computation of the cohomology ring H∗(K(Z/2, 2);Z/2) ([MT68,
Chapter 9, p. 83-88])

Talk 13, 2012/01/24: Computation of the cohomology ring H∗(K(Z/2, q);Z/2)
([MT68, Chapter 9, p. 88-92])
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