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AN INTRODUCTION TO ALGEBRAIC K-THEORY

CHRISTIAN AUSONI

Classically, algebraic K-theory of rings is the study of the family of K-theory functors
Kn : Rings → Abelian groups, (n = 0, 1, 2)

that can be defined algebraically, and that are closely related to arithmetic invariants
of commutative rings, such as the Picard, unit and Brauer groups. In the early 70’s,
several definitions of higher K-groups were proposed; the most striking one was Quillen’s
definition, which uses categories and homotopy theory: he defined the group KnR as the
n-th homotopy group of a certain algebraic K-theory space or spectrum KR :

KnR = πn(KR) (n = 0, 1, 2, . . . ) .

The space KR is defined from the category of projective R-modules of finite type by a
group-completion process for the direct sum of modules.

The purpose of this lecture course is to introduce higher algebraic K-theory in the sense
of Quillen, including the necessary tools from category theory and homotopy theory, and
discuss some examples and applications.
Prerequisites: basic topology, elementary algebraic topology, homological algebra (for
example the lecture of Livernet).
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