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1994. 17 x 24 cm. X, 588 pages. With 206 figures
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Quantum Invariant:
ISBN 3-11-013704-6 of Knots and 3-Manifolds

de Gruyter Studies in Mathematics, Volume 18
Editors: H. Bauer - J.L.. Kazdan - E. Zehnder

This monograph provides a systematic treatment of topological quantum field theories (TQFT’s)
in three dimensions, inspired by the discovery of the Jones polynomial of knots, the Witten-
Chern-Simons field theory, and the theory of quantum groups. The author, one of the leading
experts in the subject, gives a rigorous and self-contained exposition of new fundamental
algebraic and topological concepts that emerged in this theory.

The book is divided into three parts. Part I presents a construction of 3-dimensional TQFT’s and
2-dimensional modular functors from so-called modular categories. This gives new knot and
3-manifold invariants as well as linear representations of the mapping class groups of surfaces.
In Part II the machinery of 6j-symbols is used to define state sum invariants of 3-manifolds. Their
relation to the TQFT’s constructed in Part I is established via the theory of shadows. Part III
provides constructions of modular categories, based on quantum groups and Kauffman’s skein
modules.

This book is accessible to graduate students in mathematics and physics with a knowledge of
basic algebra and topology. It will be an indispensable source for everyone who wishes to enter
the forefront of this rapidly growing and fascinating area at the boarderline of mathematics and
physics. Most of the results and techniques presented here appear in book form for the first time.

Contents:

Part I. Towards Topological Field Theory

Invariants of graphs in Euclidean 3-space ¢ Invariants of closed 3-manifolds * Foundations of
topological quantum field theory * Three-dimensional topological quantum field theory * Two-
dimensional modular functors

Part II. The Shadow World

6 j-symbols ¢ Simplicial state sums on 3-manifolds ¢ Generalities on shadows ¢ Shadows of
manifolds * State sums on shadows

Part IIL. Towards Modular Categories

An algebraic construction of modular categories * A geometric construction of modular categories *
Appendices: Dimension and trace re-examined ¢ Vertex models on link diagrams ¢ Gluing
re-examined ¢ The signature of closed 4-manifolds from a state sum

Walter de Gruyter & Co., P.O.Box 30 34 21, D - 10728 Berlin Tel.: (030) 2 60 05 - 0, Fax: (030) 2 60 05 - 2 51
Walter de Gruyter Inc., 200 Saw Mill River Road, Hawthome, N. Y. 10532 Phone: (914) 747-0110, Fax: (914) 747-1326
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A.S. Schwarz

Quantum Field Theory
and Topology

Translated from the Russian by E. Yankowsky, S. Levy

1993. VIII, 274 pp. 30 figs.
(A Series of Comprehensive Studies in Mathematics,
Vol. 307) Hardcover DM 178,- ISBN 3-540-54753-3

The main focus of this book is on the results of quantum
field theory that are obtained by topological methods.

Some aspects of the theory of condensed matter are also
discussed.

Part I introduces quantum field theory: it discusses the basic
Lagrangians used in the theory of elementary particles.

Part I1 is devoted to the applications of topology to quantum
field theory.

Part I1I covers the necessary mathematical background in
summary form.

The book is aimed at physicists interested in applications of
topology to physics and at mathematicians wishing to
familiarize themselves with quantum field theory and the
mathematical methods used in this field.

Prices are subject to change without notice. In EC countries the local VAT 1s effectve
Customers in EC countries, please state your VAT-Identifi -Number if
For information on prices 1n Austrian schullings and Swiss francs please consult the
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German book directory “VLB - Verzeichnis heferbarer Biicher” or our general catalogue
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Albert 8. Schwarz
Topology for Physicists

A.S. Schwarz

Topology for Physicists
Translated from the Russian by S. Levy

1994. VIII, 296 pp. (A Series of Comprehensive Studies in
Mathematics, Bd. 308) Hardcover DM 138, -
ISBN 3-540-54754-1

In recent years topology has firmly established itself as an
important part of the physicist's mathematical arsenal. It has
many applications, first of all in quantum field theory, but
increasingly also in other areas such as condensed matter
physics, theory of instantons, and gauge theory.

This book is devoted to the exposition of topology in a form
easily accessible to physicists. It will also be useful to
mathematicians who would like to apply topology in their
work, without specialising in this discipline.

The exposition is kept as simple as possible, in order to
satisfy the needs of physicists, and yet also satisfy those
readers who want to know the whole story.
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M.P. do Carmo

Differential Forms

and Applications

1994. IX, 118 pp. 18 figs. (Universitext) Softcover
DM 48,- ISBN 3-540-57618-5

This book treats differential forms and uses them
to study some local and global aspects of the
differential geometry of surfaces. Differential forms
are introduced in a simple way that will make them
attractive to “users” of mathematics. A brief and
elementary introduction to differentiable manifolds
is given so that the main theorem, namely the
Stokes’ theorem, can be presented in its natural
setting.

The applications consist of developing the method
of moving frames of E. Cartan to study the local
differential geometry of immersed surfaces in R3 as
well as the intrinsic geometry of surfaces.
Everything is then put together in the last chapter to
present Chern’s proof of the Gauss-Bonnet theorem
for compact surfaces.

Prices are subject to change without notice. In EC countries the local VAT is effecuve.

Customers in EC countries, please state your VAT-Identification-Number if applicable
For information on prices in Austrian schillings and Swiss fiancs please consult the

German book directory “VLB - Verzeichms lieferbarer Biicher™ or our general catalogue

The easy and attractive access to differential forms

F.W. Warner

Foundations
of Differentiable Manifolds

and Lie Groups

1983. (Graduate Texts in Mathematics, Vol. 94)
Hardcover DM 93,- ISBN 3-540-90894-3

V.L Arnold

Mathematical Methods of

Classical Mechanics

Corr. 3rd printing 1994. 2nd ed. 1989. XV,
508 pp. 269 figs. (Graduate Texts in Mathematics,
Vol. 60) Hardcover DM 88,- ISBN 3-540-96890-3
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