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The Atiyah-Singer Index Formula is a deep and im-
portant result of mathematics which is known for its
difficulty as well as for its applicability to a number of
seemingly disparate subjects. This book is the first
attempt to render this work more accessible to beginners
in the field. It begins with the study of the necessary
topics in functional analysis and analysis on manifolds,
and is as self-contained as possible. The third part
presents the index formula and three proofs: the cobor-
dism proof, the imbedding proof, and the haet equations
proof. A section is included which surveys some of the
many applications of the index formula, among them the
theorem of Riemann-Roch-Hirzebruch. For this first
English edition, a chapter on the applications of the
Atiyah-Singer Index Formula to gauge theory has been
added. This chapter contains a discussion of Donaldson’s
theorem.
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This book is an introduction to the theory of flat mani-
folds and their fundamental groups - the Bieberbach
groups of the title. The book begins by stating and
proving the fundamental results of Bieberbach in his
original framework. It then proceeds to recast and extend
these results in a more modern setting, introducing the
appropriate tools along the way. Many different areas of
mathematics come together in this study, among them
differential topology, algebraic number theory, group
theory, and integral representations, making it ideal as a
text for a second year graduate course.
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This volume presents results both old and new
on the qualitative study of ordinary differential
equations - mostly in two dimensions - and
concentrates in particular on local behavior in a
neighborhood of a singular point and of a peri-
odic orbit, Poincaré-Bendixson theory on sur-
faces, direction fields on the torus, and diffeo-
morphisms of the circle. These questions have
consistently been of interest ever since
Poincaré’s work in the 1880’s, and this interest
has been renewed by the recent remarkable
development of the theory of dynamical
systems. The approach in this book is very
much inspired by the new geometric methods
developed in the theory of foliated manifolds
and the book will thus be valuable as an intro-
duction not only to dynamical systems but also
to foliations.
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