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Synopsis

Easily accessible Includes recent developments Assumes very little knowledge of differentiable
manifolds and functional analysis Particular emphasis on topics related to mirror symmetry (SUSY,

Kaehler-Einstein metrics, Tian-Todorov lemma)
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Customer Reviews

From the reviews: "The book under review provides an introduction to the contemporary theory of
compact complex manifolds, with a particular emphasis on KA=hler manifolds in their various
aspects and applications. As the author points out in the preface, the text is based on a
two-semester course taught in 2001/2002 at the University of Cologne, Germany. Having been
designed for third-year students, the aim of the course was to acquaint beginners in the field with
some basic concepts, fundamental techniques, and important results in the theory of compact
complex manifolds, without being neither too basic nor too sketchy. Also, as complex geometry has
undergone tremendous developments during the past five decades, and become an indispensable
framework in modern mathematical physics, the author has tried to teach the subject in such a way
that would enable the students to understand the more recent developments in the field, too, up to
some of the fascinating aspects of the stunning interplay between complex geometry and quantum
field theory in theoretical physics. The present text, as an outgrowth of this special course in

complex geometry, does evidently reflect these emphatic intentions of the author’s in a masterly



manner. Keeping the prerequisites from complex analysis and differential geometry to an absolute
minimum, he provides a streamlined introduction to the theory of compact complex manifolds and
KA=hlerian geometry, with many outlooks and applications, but without trying to be encyclopedic or
panoramic. without trying to be encyclopedic or panoramic. As to the precise contents, the text
consists of six chapters and two appendices. [...] The author has added two general appendices at
the end of the book. Those aremeant to help the unexperienced reader to recall a few basic
concepts and facts from differential geometry, Hodge theory on differentiable manifolds, sheaf
theory, and sheaf cohomology. This very user-friendly service makes the entire introductory text
more comfortable for less seasoned students, perhaps also for interested and mathematically less
experienced physicists, although the author does not claim absolute self-containedness of the book.
The entire text comes with a wealth of enlightening examples, historical remarks, comments and
hints for further reading, outlooks to other directions of research, and numerous exercises after each
section. The exercises are far from being bland and often quite demanding, but they should be
mastered by ambitious and attentive readers, in the last resort after additional reading. Finally, there
is a very rich bibliography of 118 references, also from the very recent research literature, which the
author profusely refers to throughout the entire text. The whole exposition captivates by its clarity,
profundity, versality, and didactical strategy, which lead the reader right to the more advanced
literature in complex geometry as well as to the forefront of research in geometry and its
applications to mathematical physics. No doubt, this book is an outstandingA introduction to modern
complex geometry." Kleinert (Berlin), Zentralblatt fA r Mathematik 1055 (2005)A A This is a very
interesting and nice book. It provides a clear and deep introduction about complex geometry,
namely the study of complex manifolds. These are differentiable manifolds endowed with the
additional datum of a complex structure that is more rigid than the geometrical structures used in
differential geometry. Complex geometry is on the crossroad of algebraic and differential geometry.
Complex geometry is also becoming a stimulating and useful tool for theoretical physicists working
in string theory and conformal field theory. The physicist, will be very glad to discover the interplay
between complex geometry and supersymmetry and mirror symmetry. The book begins by
explaining the local theory and allA you need to understand the global structure of complex
manifolds. Then we get an introduction to the complex manifolds as such, where the reader can
progressively perceive the difference between real manifolds and complex ones. Then he gets an
account of the theory of KAalher manifolds. And the physicist will be glad to find therein a first step
on the road going from complex geometry to conformal field theory and supersymmetry. One

chapter is dedicated to the study of holomorphic vector bundles (connections, curvature, Chern



classes). In this context, the reader will clarify the relations between Riemannian and KAsalher
geometries. With all this stuff it is then possible to focus on some applications of cohomology. This
leads to a nice introduction to the famous Hirzebruch-Riemann-Roch theorem and to Kodaira
vanishing and embedding theorems. The last chapter of the book tackles the very important topics
of deformations of complex structures. This chapter will be interesting especially for readers that
are studying Calabi-Yau manifolds and mirror symmetries. The main text of the book is completed
by two pedagogical appendices. One about Hodge theory and the other about sheaf cohomology.
Thus this beautiful textbook will be very interesting for both pure mathematicians and theoretical
physicists working in recent domains of field theory. It can be used by students or scientists for a
first introduction in this field. It is always very accessible and the reader will find a detailed account
of the basic concepts and many well-chosen exercises that illustrate the theory. Many illuminating
examples help the reader in the understanding of all fundamental notions. | could certainly
recommend this textbook to my students attending my lectures on differential geometry. Professor
Dominique LAMBERT, University of Namur; Department A« sciences, philosophies et sociA©tA®s
A» Rue de Bruxelles 61 B-5000 Namur Belgium "As complex geometry has undergone tremendous
developments & |the author has tried to teach the subject in such a way that would enable the
students to understand the more recent developments in the field & | . This very user-friendly & |
more comfortable for less seasoned students & | . The entire text comes with a wealth of
enlightening examples, historical remarks, comments and hints & | . Finally, there is a very rich
bibliography & | . The whole exposition captivates by its clarity, profundity, versality, and didactical
strategy & | . an outstanding introduction to modern complex geometry." (Werner Kleinert,
Zentralblatt Math, Vol. 1055, 2005) "The book contains detailed accounts of the basic concepts and
the many exercises illustrate the theory. Appendices to various chapters allow an outlook to recent
research directions." (L& ™Enseignment Mathematique, Vol. 50 (3-4), 2004) "This is the book that a
generation of complex geometers will wish had existed when they first learned the subject, and that
the next generation of geometers will surely use. & | Inserted into the standard material are some
excellent appendices to stimulate interest and further reading a | . the reader learning the basic
material is brought quickly and often to some fascinating areas of current research. Exercises
introduce many examples & | . The result is an excellent course in complex geometry." (Richard P.
Thomas, Mathematical Reviews, 2005h) "The book is based on a year course on complex geometry
and its interaction with Riemannian geometry. It prepares a basic ground for a study of complex
geometry as well as for understanding ideas coming recently from string theory. & | The book is a

very good introduction to the subject and can be very useful both for mathematicians and



mathematical physicists." (EMS Newsletter, June, 2005) "The book under review is a textbook,
based on a 2-semester course to third year undergraduates in the University of Cologne. & | In the
UK I think the book would be regarded as more suitable for a mastersa ™ level course for students
well versed in standard complex analysis and differential geometry." (Peter Giblin, The

Mathematical Gazette, Vol. 91 (520), 2007)
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| have never had a course on complex analysis, nor on complex geometry. All my knowledge in
Geometry and Analysis came from the "Real" world. Nevertheless, | started studying by my own and
found this text very interesting. Using it side-by-side with Nakahara’s book, | had a good balance
between the necessary formalism (Huybrecht’'s book) and the main topics and intuition (Nakahara’s

book).

This book is an excellent introduction to the marvellous world of complex geometry. The proofs are
very detail so the newcomers to this field will find it very useful. The background needed to read this
book is just basic grad. courses in algebra, complex analysis and smooth manifolds. This book has
2 special features that makes it very attractive:i)This book covers in detail and with clear
explanations and proofs all the "foundational material" presented in chapter 0 of Harris & Griffiths
Principles of algebraic geometry, this is very convenient for the newcomer as chapter 0 in Harris &
Griffith provides just brief and rough sketches and comments of fundamental concepts and proofs
making chapter 0 not a very good place to learn many fundamental results and concepts that have
to be mastered by any serious beginner in complex geometry.ii)Chapter 6 provides a very clear and
lucid introduction to deformation of complex structures. The standard references for this topic are
the classical Kodaira’s books: Complex manifolds (Kodaira/Morrow) and Complex manifolds and
deformations of complex structures (Kodaira 1985). These books are systematic and
comprehensive therefore it may not be easy to get started using them, however Chapter 6 provides
and clear overview of the topics covered in these books and as far as | know this is the only

textbook where you can find an introduction to deformation of complex structures.Huybrechts



provides a systematic introduction to complex geometry, with a lot of details and comments,
excellent for the beginner. However if you are interested in reaching as fast as possible topics such
as Calabi-Yau manifolds, Kahler-Einstein metrics, K3 surfaces, hyperkahler manifolds, G2-metrics
etc., | recommend the more concise book: Lectures on KA=hler Geometry by Andrei Moroianu,this
is the most efficient vehicle you can use to reach quickly modern research topics; you can use
Huybrechts’ book as an excellent supplement to find more examples and explanations and reach
quickly advance topics in complex differential geometry.
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