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Preface

The original Russian edition of this book is the fifth in my series “Lectures
on Geometry.” Therefore, to make the presentation relatively independent and
self-contained in the English translation, I have added supplementary chapters
in a special addendum (Chaps. 30-36), in which the necessary facts from
manifold theory and vector bundle theory are briefly summarized without
proofs as a rule.

In the original edition, the book is divided not into chapters but into lec-
tures. This is explained by its origin as classroom lectures that I gave. The
principal distinction between chapters and lectures is that the material of each
chapter should be complete to a certain extent and the length of chapters can
differ, while, in contrast, all lectures should be approximately the same in
length and the topic of any lecture can change suddenly in the middle. For
the series “Encyclopedia of Mathematical Sciences,” the origin of a book has
no significance, and the name “chapter” is more usual. Therefore, the name
of subdivisions was changed in the translation, although no structural surgery
was performed. I have also added a brief bibliography, which was absent in
the original edition.

The first ten chapters are devoted to the geometry of affine connection
spaces. In the first chapter, I present the main properties of geodesics in
these spaces. Chapter 2 is devoted to the formalism of covariant derivatives,
torsion tensor, and curvature tensor. The major part of Chap. 3 is devoted to
the geometry of submanifolds of affine connection spaces (Gauss—Weingarten
formulas, etc.).

In Chap. 4, Cartan structural equations in polar coordinates are deduced.
The second half of this chapter is devoted to locally symmetric affine connec-
tion spaces. Globally symmetric spaces are considered in Chap. 5 (and the
beginning of Chap. 6). In particular, their coincidence with symmetric space
in the Loos sense is proved. In the major part of Chap. 6, the general theory
is illustrated by examining Lie groups. In Chap. 7, the language of categories
and functors is explained (this material is set in a smaller font), and also
the main theorems on the relation between Lie groups and Lie algebras are
presented in essence without proofs. In Chaps. 8 and 9, these theorems are
generalized to the case of symmetric spaces; in Chap. 10, they are generalized
to the case of finite-dimensional Lie algebras of vector fields.

Chapters 13 and 14 are mainly devoted to the theory of elementary sur-
faces. The main focus is on their isothermal coordinates and minimal surfaces.
In Chap. 15, the main properties of the curvature tensor are established. The
main topic of Chap. 16 is the Gauss—Bonnet theorem. In Chap. 17, its general-
izations to Riemannian spaces of large dimension are presented without proof.
In the same chapter, the Ricci tensor of a Riemannian space is considered,
and Einstein spaces are introduced.



VIII Preface

Chapter 18 is devoted to conformal transformations of a metric. The main
focus is on the case where n = 2. In the first half of Chap. 19, isometries
and Killing fields are considered; the rest of this chapter is devoted to the
specialization of constructions in Chap. 3 to the case of submanifolds of a
Riemannian space. In Chap. 20, certain specific classes of submanifolds (lo-
cally symmetric and compact ones) are considered, and consideration of the
theory of hypersurfaces is started; all of Chap. 21 is devoted to this topic.

Chapters 22 and 23 are devoted to spaces of constant curvature, Chap. 24
is devoted to four-dimensional Riemannian spaces, and Chaps. 25 and 26 are
devoted to invariant metrics on Lie groups. Chapter 27 is devoted to the Jacobi
theory of the second variation, and the last two chapters are devoted to its
applications (in particular, the Mayers theorem and the Cartan-Hadamard
theorem are proved). Chapter 29 concludes with the proof of the Bochner
theorem on the finiteness of the isometry group of a compact Riemannian
space with a negative-definite Ricci tensor (the general topological theorem
on the compactness of the isometry group of an arbitrary compact metric
space, which is needed for this proof, is also proved).

M. M. Postnikov Moscow, January 2000
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