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A graduate courses in Algebraic K-Theory, would usually mean a course in Classical

K-theory. However, the Advent of Quillen’s K-Theory [Q, 1972|, may be considered as
the end of Classical K-theory. What the K-Theorist of this age do, differ greatly, from the
methods of the Classical K-theory.

1. Given a noetherian commutative ring A (X = Spec(A)), or more generally any

noetherian scheme X, in Classical K-Theory, there were attempts to define groups
K;(X), for all integers ¢ > 0. These groups K;(X) would be expected to fit into some
long exact sequences.

. Given an exact category &, Quillen [Q], associated a topological space K(&) (a
CW-complex). For i > 0, he defined K;(&) = m; (K(&)), the i*"-homotopy group.
Taking & as the category of projective A-modules, he defined K;(X) := K;(&). This
completed the quest for K;(X), as envisioned in (1).

Background, contents and goals: I plan to make this course accessible to any graduate
student at KU. I will try to do it well enough, so that I may have a chance to publish the
lecture notes.

1. The background needed in Category Theory will be covered.

The background in Topological Homotopy theory (groups) would be covered.
Combinatorial (equivalent) approach to Homotopy theory would be covered.

. Basics of Quillen’s K-Theory |Q] will be covered.

. For a topological space X, there is a concept of Negative Homotopy groups m;(X) Vi <
—1. The process is called de-looping. This leads to, for Exact categories &, the defi-
nition of Negative K-groups, K;(&) Vi < —1. This will be covered.
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4. The category of projective modules over a ring has a duality. Likewise, many exact
categories & comes with a duality. For an exact category & with duality, there is an-
other topological invariant called Grothedieck With Spaces. The theory is analogous
to K-theory spaces, but more involved. We would touch on it, if time permits.

Emphasis: Emphasis would be on an overview. Technical details of proofs would be
deemphasized. This approach would be essential mainly to save time. Further, technical
details of proofs are sometimes not learnt in classes.



References

[HS]

[H]

[Hul

Q]

S

[S]

[Sv]

[Wel

(Wi

Hilton, P. J.; Stammbach, U. A course in homological algebra. Second edition. Grad-
uate Texts in Mathematics, 4. Springer-Verlag, New York, 1997. xii+364 pp.

Hovey, Mark Model categories. Mathematical Surveys and Monographs, 63. American
Mathematical Society, Providence, RI, 1999. xii-+209 pp.

Husemoller, Dale Fibre bundles. Third edition. Graduate Texts in Mathematics, 20.
Springer-Verlag, New York, 1994. xx+353 pp.

Quillen, Daniel Higher algebraic K-theory. I. Algebraic K-theory, I: Higher K-theories
(Proc. Conf., Battelle Memorial Inst., Seattle, Wash., 1972), pp. 85-147. Lecture
Notes in Math., Vol. 341, Springer, Berlin 1973.

Schlichting, Marco Higher algebraic K-theory. Topics in algebraic and topological
K-theory, 167-241, Lecture Notes in Math., 2008, Springer, Berlin, 2011.

Spanier, Edwin H. Algebraic topology. Corrected reprint. Springer-Verlag, New York-
Berlin, 1981. xvi+528 pp.

Srinivas, V. Algebraic K-theory. Second edition. Progress in Mathematics, 90.
Birkhduser Boston, Inc., Boston, MA, 1996. xviii+341 pp.

Weibel, Charles A. An introduction to homological algebra. Cambridge Studies in
Advanced Mathematics, 38.Cambridge University Press, Cambridge, 1994. xiv+4450

bp.

Whitehead, George W. Elements of homotopy theory. Graduate Texts in Mathemat-
ics, 61. Springer-Verlag, New York-Berlin, 1978. xxi+744 pp.



