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It may be conjectured that any ﬁnite group of orientation-preserving diﬀeomorphisms acting on the 3sphere, the 3-dimensional Euclidean space, or more generally any geometric 3-manifold, is conjugate to a
linear group, resp. a group of isometries. All attempts undertaken so far to attack this problem distinguish
between free and non-free actions, and both of these cases are long known to be deep and diﬃcult. The
special case of a cyclic group acting (non-freely) on the 3-sphere is classical and known as the Smith
conjecture.
The ﬁrst chapters of the book under review describe the history of the Smith conjecture and further include
a brief sketch of its proof. It is here that the reader learns to his surprise that the proof of the longstanding
Smith conjecture is rather simple - provided, however, he agrees to accept three deep techniques in 3manifold theory: the hyperbolization of 3-manifolds, the arboreal technique and the minimal surface
technique. As a matter of fact the Smith conjecture simply appears as a by-product of these techniques
and, despite its title, the purpose of the book under review is to report on the invention of these techniques
and to popularize some of the ideas behind them.
The book itself is an outgrowth of a conference held in 1979 at Columbia University to celebrate the
solution of the Smith conjecture, and it reﬂects the state of aﬀairs in those days. In the meantime not
only the above mentioned techniques proved to be very powerful in 3-manifold theory indeed, but also
some alternative approaches to the results dealt with in this book have been discovered. In particular,
Thurston himself announced a generalization of his results to a geometrization theorem for orbifolds. This
not only leads to a conceptually diﬀerent proof of the Smith conjecture, but more generally to a solution
of the conjecture indicated in the beginning for all those ﬁnite group actions on geometric 3-manifolds
which have one-dimensional ﬁxed point sets.
Technically, the book under review is a collection of reports and research articles written by various
authors and I now report on these articles separately.
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