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1. Introduction. Category, functor, and natural transformation of
functors are notions of great generality—and consequent simplicity.
They apply to many different parts of mathematics. Now 22 years
old, they have recently attracted especially active interest in many
quarters. This interest is probably a reflection of the very rapid cur-
rent proliferation of mathematical ideas—a situation favoring and,
indeed, almost requiring unifying notions such as those of category
and functor.

This article, a revision of the notes used in the Colloquium Lec-
tures of the American Mathematical Society for 1963, will summarize
a number of the developments which use categories, with particular
attention to the ubiquity of adjoint functors, the utility of abelian
categories, a unified categorical treatment of types of algebras, rela-
tive homological algebra via adjoint functors, differential graded ob-
jects, and universal algebra via suitable “very small” categories. For
some items of detail, I refer to my book Homology [77] and references
in the style “Gertrude Stein [1929]” are to the bibliography there.
Other references, in the usual style, are to the bibliography at the
end, which is intended to cover recent literature of the subject in
tolerable completeness.

Especial acknowledgments are due to S. Eilenberg, with whom I
collaborated in the initial development of some of the ideas presented
here. My own approach has also been much influenced by the stimu-
lating ideas of a number of young mathematicians, especially Freyd,
Harrison, Kelly, Lawvere, and Linton. My studies on this subject
have been supported in part by a grant from the National Science
Foundation, and more extensively over the years under several con-
tracts and grants from the Air Force Office of Scientific Research;
the preparation of the revision of this paper was supported in part
by the National Science Foundation under grant NSF G-16428 to
the American Mathematical Society.

CHAPTER I. FUNCTORS AND ADJOINTS

2. Categories. Let C be a class of objects 4, B, C, - - - together
with a family of disjoint sets hom(4, B), one for each ordered pair
A, B of objects. Write f: A—B for fEhom(4, B), and call f a map or
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