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Preface to the Second Edition
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Preface to the First Edition

From the ancient origins of algebraic geometry in the solution of polynomial
equations, through the triumphs of algebraic geometry during the last two cen-
turies, intersection theory has played a central role. Since its role in founda-
tional crises has been no less prominent, the lack of a complete modern treatise
on intersection theory has been something of an embarrassment. The aim of
this book is to develop the foundations of intersection theory, and to indicate
the range of classical and modern applications. Although a comprehensive his-
tory of this vast subject is not attempted, we have tried to point out some of the
striking early appearances of the ideas of intersection theory.

Recent improvements in our understanding not only yield a stronger and
more useful theory than previously available, but also make it possible to devel-
op the subject from the beginning with fewer prerequisites from algebra and
algebraic geometry. It is hoped that the basic text can be read by one equipped
with a first course in algebraic geometry, with occasional use of the two appen-
dices. Some of the examples, and a few of the later sections, require more spe-
cialized knowledge. The text is designed so that one who understands the con-
structions and grants the main theorems of the first six chapters can read other
chapters separately. Frequent parenthetical references to previous sections are
included for such readers. The summaries which begin each chapter should fa-
cilitate use as a reference.

Several theorems are new or stronger than those which have appeared be-
fore, and some proofs are significantly simpler. Among the former are a new
blow-up formula, a stronger residual intersection formula, and the removal of a
projective hypotheses from intersection theory and Riemann-Roch theorems;
the latter includes the proof of the Grothendieck-Riemann-Roch theorem.
Some formulas from classical enumerative geometry receive a first modern or
rigorous proof here.

Acknowledgements. The intersection theory described here was developed
together with R. MacPherson. The author whose name appears on the cover is
responsible for the presentation of details, and many of the applications and
examples, but the extent to which it forms a coherent theory derives from collab-
oration with MacPherson. Previously unpublished results of R. Lazarsfeld,
and joint work with Lazarsfeld, and with H. Gillet, is also included. During the
course of the work, many helpful suggestions were made by A. Collino, P. De-
ligne, S. Diaz, J. Harris, B. Iversen, S. L. Kleiman, A. Landman, Lazarsfeld, and
J-P. Serre. Although other contributions and historical precedents are acknowl-
edged in the text, many others, such as those of students and others who have
responded to talks on these subjects, must be silently, but gratefully, cited.
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1980—81, the Sloan Foundation provided support in 1981—82, and grants have
been received from the National Science Foundation during six years of re-
search and writing on this subject. The support and hospitality of several institu-
tions and their staffs has been equally vital: Mathematisk Institut of the Univer-
sity of Arhus, Denmark (1976—77); Institute des Hautes Etudes Scientifiques,
Bures-sur-Yvette, France (1981); Institute for Advanced Study, Princeton
(1981—82); and Brown University. A summer course in Cortona, Italy in 1980
provided a chance to test a preliminary version of the first portion of the book.
Thanks are due to the staffs at the IAS and Brown, especially to K. Jacques, for
expert typing, and to the publishers for their cooperation.
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