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Algebraic Geometry Books: A Comprehensive Guide
for Beginners and Experts

Introduction:

Embarking on the journey of algebraic geometry can feel daunting. This
intricate field, bridging algebra and geometry, demands a robust
understanding of abstract concepts. Choosing the right book is crucial for a
successful and enjoyable learning experience. This comprehensive guide
meticulously reviews several algebraic geometry books, catering to different
skill levels, learning styles, and specific interests within the field. We'll
delve into the strengths and weaknesses of each, helping you find the perfect
companion for your algebraic geometry adventure. Whether you're a beginner
seeking an introductory text or a seasoned mathematician exploring advanced
topics, this post offers invaluable insights to guide your selection.

I. Beginner-Friendly Algebraic Geometry Books:

For those new to the subject, a gentle introduction is key to avoiding
frustration. These books emphasize intuitive explanations and build a strong
foundation before delving into the complexities.

A. "Ideals, Varieties, and Algorithms: An Introduction to Computational
Algebraic Geometry" by Cox, Little, and O'Shea:

This book stands out for its computational approach. It bridges theory with
practice, making abstract concepts more accessible through examples and
algorithms. Its strength lies in its clarity and focus on practical
application, making it ideal for students with a background in linear
algebra.

Strengths: Strong emphasis on computational aspects, clear explanations,
abundant examples.
Weaknesses: Can feel less rigorous than some purely theoretical texts.

B. "Basic Algebraic Geometry I: Varieties in Projective Space" by Igor R.
Shafarevich:

Shafarevich's book, while rigorous, maintains a relatively approachable style
for a first introduction. It focuses on projective varieties and provides a
solid foundation for further study. It's known for its clear and concise
explanations of fundamental concepts.

Strengths: Rigorous yet accessible, excellent foundation for further study,
well-structured.
Weaknesses: Might be challenging for readers completely new to abstract
algebra.

II. Intermediate to Advanced Algebraic Geometry Books:



Once you've grasped the fundamentals, you'll need texts that delve deeper
into the sophisticated theorems and techniques of algebraic geometry.

A. "Algebraic Geometry" by Robin Hartshorne:

This is the quintessential graduate-level textbook. It's renowned for its
thoroughness and rigor but is notoriously challenging. It covers a vast range
of topics, including schemes, sheaves, and cohomology. Only embark on this
journey if you possess a solid background in commutative algebra and some
exposure to topology.

Strengths: Comprehensive coverage, rigorous treatment, sets the standard for
graduate-level study.
Weaknesses: Extremely challenging, demanding significant mathematical
maturity.

B. "Principles of Algebraic Geometry" by Griffiths and Harris:

This book offers a more geometric approach compared to Hartshorne. It
emphasizes the interplay between geometry and complex analysis, making it a
valuable resource for those interested in complex algebraic geometry. It's
known for its beautiful illustrations and insightful examples.

Strengths: Elegant presentation, strong geometric intuition, focus on complex
algebraic geometry.
Weaknesses: Requires a strong background in complex analysis.

III. Specialized Algebraic Geometry Books:

Many specialized texts focus on particular areas within algebraic geometry.
These books are invaluable for advanced studies and research.

A. "The Geometry of Schemes" by Eisenbud and Harris:

This text explores schemes, a cornerstone of modern algebraic geometry. It's
aimed at graduate students and researchers, demanding a thorough
understanding of commutative algebra and category theory.

Strengths: Deep dive into scheme theory, clear and detailed explanations.
Weaknesses: Highly demanding, requires significant prior knowledge.

IV. Book Review: "Algebraic Geometry: A Problem-Solving Approach"
(Hypothetical Example)

This section will examine a hypothetical book to demonstrate a review
structure.

Author: Dr. Anya Sharma

Contents:

Introduction: Overview of algebraic geometry and its core concepts.
Chapter 1: Affine algebraic sets and ideals.
Chapter 2: Projective algebraic sets and homogeneous ideals.
Chapter 3: Dimension theory.
Chapter 4: Regular functions and rational maps.



Chapter 5: Singularities and resolution of singularities.
Conclusion: Summary of key concepts and directions for further study.

Detailed Explanation:

The hypothetical "Algebraic Geometry: A Problem-Solving Approach" would
ideally distinguish itself through its problem-focused methodology. Each
chapter would not only explain the theoretical underpinnings but would also
include a substantial number of solved problems and exercises, gradually
increasing in difficulty. The introduction would be accessible to
undergraduates with a solid foundation in abstract algebra, setting the stage
for the more advanced topics. Chapters 1 and 2 would cover the foundational
concepts of affine and projective spaces, emphasizing the connections between
algebraic ideals and geometric sets. Chapter 3 would delve into dimension
theory, crucial for understanding the structure of algebraic varieties.
Chapter 4 would introduce the concepts of regular and rational functions,
paving the way for understanding morphisms between algebraic varieties.
Finally, Chapter 5 could offer a brief introduction to the fascinating area
of singularities and their resolutions.

V. Frequently Asked Questions (FAQs):

What is the best introductory algebraic geometry book? The best book1.
depends on your background, but "Ideals, Varieties, and Algorithms" is a
strong contender for its clear explanations and computational approach.

Is Hartshorne's Algebraic Geometry suitable for beginners? No,1.
Hartshorne is a challenging graduate-level text requiring significant
mathematical maturity.

What are the prerequisites for studying algebraic geometry? A solid1.
understanding of abstract algebra, particularly commutative algebra, is
essential. Some familiarity with topology is also helpful.

What is the difference between affine and projective algebraic geometry?1.
Affine geometry deals with subsets of affine space, while projective
geometry extends this to projective space, adding points at infinity.

What are schemes in algebraic geometry? Schemes are a generalization of1.
algebraic varieties, providing a more flexible framework for studying
algebraic geometry.

How long does it take to learn algebraic geometry? This depends greatly1.
on your background and commitment. It's a challenging field requiring



dedicated study and practice.

Are there online resources to supplement learning algebraic geometry?1.
Yes, numerous online resources, including lecture notes, videos, and
exercises, are available.

What are some applications of algebraic geometry? Algebraic geometry has1.
applications in diverse fields such as cryptography, coding theory, and
theoretical physics.

Which book is best for someone interested in complex algebraic geometry?1.
Griffiths and Harris's "Principles of Algebraic Geometry" is a good
choice for its geometric approach and focus on complex manifolds.

VI. Related Articles:

Commutative Algebra for Algebraic Geometry: Explores the fundamental1.
algebraic concepts essential for studying algebraic geometry.

Sheaf Theory in Algebraic Geometry: Details the theory of sheaves and1.
their application in algebraic geometry.

Introduction to Schemes: Provides a gentle introduction to the theory of1.
schemes.

Cohomology in Algebraic Geometry: Discusses the powerful tool of1.
cohomology in algebraic geometry.

Singularities in Algebraic Geometry: Explores the theory and resolution1.
of singularities.

Applications of Algebraic Geometry in Cryptography: Highlights the use1.
of algebraic geometry in cryptographic systems.



Algebraic Geometry and Number Theory: Examines the intersection between1.
these two important mathematical fields.

Modern Developments in Algebraic Geometry: Covers recent advances and1.
open problems in algebraic geometry.

The History of Algebraic Geometry: Traces the evolution of algebraic1.
geometry from its beginnings to the present day.

  algebraic geometry books: Algebraic Geometry Robin Hartshorne, 2013-06-29 An introduction
to abstract algebraic geometry, with the only prerequisites being results from commutative algebra,
which are stated as needed, and some elementary topology. More than 400 exercises distributed
throughout the book offer specific examples as well as more specialised topics not treated in the
main text, while three appendices present brief accounts of some areas of current research. This
book can thus be used as textbook for an introductory course in algebraic geometry following a basic
graduate course in algebra. Robin Hartshorne studied algebraic geometry with Oscar Zariski and
David Mumford at Harvard, and with J.-P. Serre and A. Grothendieck in Paris. He is the author of
Residues and Duality, Foundations of Projective Geometry, Ample Subvarieties of Algebraic
Varieties, and numerous research titles.
  algebraic geometry books: Introduction to Algebraic Geometry Steven Dale Cutkosky,
2018-06-01 This book presents a readable and accessible introductory course in algebraic geometry,
with most of the fundamental classical results presented with complete proofs. An emphasis is
placed on developing connections between geometric and algebraic aspects of the theory.
Differences between the theory in characteristic and positive characteristic are emphasized. The
basic tools of classical and modern algebraic geometry are introduced, including varieties, schemes,
singularities, sheaves, sheaf cohomology, and intersection theory. Basic classical results on curves
and surfaces are proved. More advanced topics such as ramification theory, Zariski's main theorem,
and Bertini's theorems for general linear systems are presented, with proofs, in the final chapters.
With more than 200 exercises, the book is an excellent resource for teaching and learning
introductory algebraic geometry.
  algebraic geometry books: Algebraic Geometry Robin Hartshorne, 1977-12-19 This book
provides an introduction to abstract algebraic geometry. It includes more than 400 exercises that
offer specific examples as well as more specialized topics. From the reviews: Enables the reader to
make the drastic transition between the basic, intuitive questions about affine and projective
varieties with which the subject begins, and the elaborate general methodology of schemes and
cohomology employed currently to answer these questions. --MATHEMATICAL REVIEWS
  algebraic geometry books: Elementary Algebraic Geometry Klaus Hulek, 2003 This book is
a true introduction to the basic concepts and techniques of algebraic geometry. The language is
purposefully kept on an elementary level, avoiding sheaf theory and cohomology theory. The
introduction of new algebraic concepts is always motivated by a discussion of the corresponding
geometric ideas. The main point of the book is to illustrate the interplay between abstract theory and
specific examples. The book contains numerous problems that illustrate the general theory. The text



is suitable for advanced undergraduates and beginning graduate students. It contains sufficient
material for a one-semester course. The reader should be familiar with the basic concepts of modern
algebra. A course in one complex variable would be helpful, but is not necessary.
  algebraic geometry books: Complex Geometry Daniel Huybrechts, 2005 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)
  algebraic geometry books: A Royal Road to Algebraic Geometry Audun Holme, 2011-10-06
This book is about modern algebraic geometry. The title A Royal Road to Algebraic Geometry is
inspired by the famous anecdote about the king asking Euclid if there really existed no simpler way
for learning geometry, than to read all of his work Elements. Euclid is said to have answered: “There
is no royal road to geometry!” The book starts by explaining this enigmatic answer, the aim of the
book being to argue that indeed, in some sense there is a royal road to algebraic geometry. From a
point of departure in algebraic curves, the exposition moves on to the present shape of the field,
culminating with Alexander Grothendieck’s theory of schemes. Contemporary homological tools are
explained. The reader will follow a directed path leading up to the main elements of modern
algebraic geometry. When the road is completed, the reader is empowered to start navigating in this
immense field, and to open up the door to a wonderful field of research. The greatest scientific
experience of a lifetime!
  algebraic geometry books: The Geometry of Schemes David Eisenbud, Joe Harris,
2006-04-06 Grothendieck’s beautiful theory of schemes permeates modern algebraic geometry and
underlies its applications to number theory, physics, and applied mathematics. This simple account
of that theory emphasizes and explains the universal geometric concepts behind the definitions. In
the book, concepts are illustrated with fundamental examples, and explicit calculations show how
the constructions of scheme theory are carried out in practice.
  algebraic geometry books: Algebraic Geometry Solomon Lefschetz, 2012-09-05 An
introduction to algebraic geometry and a bridge between its analytical-topological and algebraical
aspects, this text for advanced undergraduate students is particularly relevant to those more
familiar with analysis than algebra. 1953 edition.
  algebraic geometry books: Using Algebraic Geometry David A. Cox, John Little, DONAL
OSHEA, 2013-04-17 An illustration of the many uses of algebraic geometry, highlighting the more
recent applications of Groebner bases and resultants. Along the way, the authors provide an
introduction to some algebraic objects and techniques more advanced than typically encountered in
a first course. The book is accessible to non-specialists and to readers with a diverse range of
backgrounds, assuming readers know the material covered in standard undergraduate courses,
including abstract algebra. But because the text is intended for beginning graduate students, it does
not require graduate algebra, and in particular, does not assume that the reader is familiar with
modules.
  algebraic geometry books: An Invitation to Algebraic Geometry Karen E. Smith, Lauri
Kahanpää, Pekka Kekäläinen, William Traves, 2013-03-09 This is a description of the underlying
principles of algebraic geometry, some of its important developments in the twentieth century, and
some of the problems that occupy its practitioners today. It is intended for the working or the
aspiring mathematician who is unfamiliar with algebraic geometry but wishes to gain an
appreciation of its foundations and its goals with a minimum of prerequisites. Few algebraic
prerequisites are presumed beyond a basic course in linear algebra.
  algebraic geometry books: Introduction to Algebraic Geometry Igor Kriz, Sophie Kriz,
2021-03-13 The goal of this book is to provide an introduction to algebraic geometry accessible to
students. Starting from solutions of polynomial equations, modern tools of the subject soon appear,
motivated by how they improve our understanding of geometrical concepts. In many places,
analogies and differences with related mathematical areas are explained. The text approaches
foundations of algebraic geometry in a complete and self-contained way, also covering the



underlying algebra. The last two chapters include a comprehensive treatment of cohomology and
discuss some of its applications in algebraic geometry.
  algebraic geometry books: An Undergraduate Primer in Algebraic Geometry Ciro Ciliberto,
2021-05-05 This book consists of two parts. The first is devoted to an introduction to basic concepts
in algebraic geometry: affine and projective varieties, some of their main attributes and examples.
The second part is devoted to the theory of curves: local properties, affine and projective plane
curves, resolution of singularities, linear equivalence of divisors and linear series, Riemann–Roch
and Riemann–Hurwitz Theorems. The approach in this book is purely algebraic. The main tool is
commutative algebra, from which the needed results are recalled, in most cases with proofs. The
prerequisites consist of the knowledge of basics in affine and projective geometry, basic algebraic
concepts regarding rings, modules, fields, linear algebra, basic notions in the theory of categories,
and some elementary point–set topology. This book can be used as a textbook for an undergraduate
course in algebraic geometry. The users of the book are not necessarily intended to become
algebraic geometers but may be interested students or researchers who want to have a first
smattering in the topic. The book contains several exercises, in which there are more examples and
parts of the theory that are not fully developed in the text. Of some exercises, there are solutions at
the end of each chapter.
  algebraic geometry books: Undergraduate Algebraic Geometry Miles Reid, Miles A. Reid,
1988-12-15 Algebraic geometry is, essentially, the study of the solution of equations and occupies a
central position in pure mathematics. This short and readable introduction to algebraic geometry
will be ideal for all undergraduate mathematicians coming to the subject for the first time. With the
minimum of prerequisites, Dr Reid introduces the reader to the basic concepts of algebraic geometry
including: plane conics, cubics and the group law, affine and projective varieties, and non-singularity
and dimension. He is at pains to stress the connections the subject has with commutative algebra as
well as its relation to topology, differential geometry, and number theory. The book arises from an
undergraduate course given at the University of Warwick and contains numerous examples and
exercises illustrating the theory.
  algebraic geometry books: Classical Algebraic Geometry Igor V. Dolgachev, 2012-08-16
Algebraic geometry has benefited enormously from the powerful general machinery developed in the
latter half of the twentieth century. The cost has been that much of the research of previous
generations is in a language unintelligible to modern workers, in particular, the rich legacy of
classical algebraic geometry, such as plane algebraic curves of low degree, special algebraic
surfaces, theta functions, Cremona transformations, the theory of apolarity and the geometry of lines
in projective spaces. The author's contemporary approach makes this legacy accessible to modern
algebraic geometers and to others who are interested in applying classical results. The vast
bibliography of over 600 references is complemented by an array of exercises that extend or
exemplify results given in the book.
  algebraic geometry books: Algebraic Geometry and Commutative Algebra Siegfried Bosch,
2022-04-22 Algebraic Geometry is a fascinating branch of Mathematics that combines methods from
both Algebra and Geometry. It transcends the limited scope of pure Algebra by means of geometric
construction principles. Putting forward this idea, Grothendieck revolutionized Algebraic Geometry
in the late 1950s by inventing schemes. Schemes now also play an important role in Algebraic
Number Theory, a field that used to be far away from Geometry. The new point of view paved the
way for spectacular progress, such as the proof of Fermat's Last Theorem by Wiles and Taylor. This
book explains the scheme-theoretic approach to Algebraic Geometry for non-experts, while more
advanced readers can use it to broaden their view on the subject. A separate part presents the
necessary prerequisites from Commutative Algebra, thereby providing an accessible and
self-contained introduction to advanced Algebraic Geometry. Every chapter of the book is preceded
by a motivating introduction with an informal discussion of its contents and background. Typical
examples, and an abundance of exercises illustrate each section. Therefore the book is an excellent
companion for self-studying or for complementing skills that have already been acquired. It can just



as well serve as a convenient source for (reading) course material and, in any case, as
supplementary literature. The present edition is a critical revision of the earlier text.
  algebraic geometry books: Algebraic Geometry Ulrich Görtz, Torsten Wedhorn, 2010-08-06
This book introduces the reader to modern algebraic geometry. It presents Grothendieck's
technically demanding language of schemes that is the basis of the most important developments in
the last fifty years within this area. A systematic treatment and motivation of the theory is
emphasized, using concrete examples to illustrate its usefulness. Several examples from the realm of
Hilbert modular surfaces and of determinantal varieties are used methodically to discuss the
covered techniques. Thus the reader experiences that the further development of the theory yields
an ever better understanding of these fascinating objects. The text is complemented by many
exercises that serve to check the comprehension of the text, treat further examples, or give an
outlook on further results. The volume at hand is an introduction to schemes. To get startet, it
requires only basic knowledge in abstract algebra and topology. Essential facts from commutative
algebra are assembled in an appendix. It will be complemented by a second volume on the
cohomology of schemes.
  algebraic geometry books: Principles of Algebraic Geometry Phillip Griffiths, Joseph
Harris, 2014-08-21 A comprehensive, self-contained treatment presenting general results of the
theory. Establishes a geometric intuition and a working facility with specific geometric practices.
Emphasizes applications through the study of interesting examples and the development of
computational tools. Coverage ranges from analytic to geometric. Treats basic techniques and
results of complex manifold theory, focusing on results applicable to projective varieties, and
includes discussion of the theory of Riemann surfaces and algebraic curves, algebraic surfaces and
the quadric line complex as well as special topics in complex manifolds.
  algebraic geometry books: Conics and Cubics Robert Bix, 2006-11-22 Conics and Cubics
offers an accessible and well illustrated introduction to algebraic curves. By classifying irreducible
cubics over the real numbers and proving that their points form Abelian groups, the book gives
readers easy access to the study of elliptic curves. It includes a simple proof of Bezout’s Theorem on
the number of intersections of two curves. The subject area is described by means of concrete and
accessible examples. The book is a text for a one-semester course.
  algebraic geometry books: Computational Algebraic Geometry Hal Schenck, 2003-10-06 The
interplay between algebra and geometry is a beautiful (and fun!) area of mathematical investigation.
Advances in computing and algorithms make it possible to tackle many classical problems in a
down-to-earth and concrete fashion. This opens wonderful new vistas and allows us to pose, study
and solve problems that were previously out of reach. Suitable for graduate students, the objective
of this 2003 book is to bring advanced algebra to life with lots of examples. The first chapters
provide an introduction to commutative algebra and connections to geometry. The rest of the book
focuses on three active areas of contemporary algebra: Homological Algebra (the snake lemma, long
exact sequence inhomology, functors and derived functors (Tor and Ext), and double complexes);
Algebraic Combinatorics and Algebraic Topology (simplicial complexes and simplicial homology,
Stanley-Reisner rings, upper bound theorem and polytopes); and Algebraic Geometry (points and
curves in projective space, Riemann-Roch, Cech cohomology, regularity).
  algebraic geometry books: Algebraic Geometry for Scientists and Engineers Shreeram
Shankar Abhyankar, 1990 Based on lectures presented in courses on algebraic geometry taught by
the author at Purdue University, this book covers various topics in the theory of algebraic curves and
surfaces, such as rational and polynomial parametrization, functions and differentials on a curve,
branches and valuations, and resolution of singularities.
  algebraic geometry books: History Algebraic Geometry Jean Dieudonné, 1985-05-30 This
book contains several fundamental ideas that are revived time after time in different guises,
providing a better understanding of algebraic geometric phenomena. It shows how the field is
enriched with loans from analysis and topology and from commutative algebra and homological
algebra.



  algebraic geometry books: Introduction to Algebraic Geometry Serge Lang, 2019-03-20
Author Serge Lang defines algebraic geometry as the study of systems of algebraic equations in
several variables and of the structure that one can give to the solutions of such equations. The study
can be carried out in four ways: analytical, topological, algebraico-geometric, and arithmetic. This
volume offers a rapid, concise, and self-contained introductory approach to the algebraic aspects of
the third method, the algebraico-geometric. The treatment assumes only familiarity with elementary
algebra up to the level of Galois theory. Starting with an opening chapter on the general theory of
places, the author advances to examinations of algebraic varieties, the absolute theory of varieties,
and products, projections, and correspondences. Subsequent chapters explore normal varieties,
divisors and linear systems, differential forms, the theory of simple points, and algebraic groups,
concluding with a focus on the Riemann-Roch theorem. All the theorems of a general nature related
to the foundations of the theory of algebraic groups are featured.
  algebraic geometry books: Algebraic Geometry Daniel Perrin, 2007-12-16 Aimed primarily
at graduate students and beginning researchers, this book provides an introduction to algebraic
geometry that is particularly suitable for those with no previous contact with the subject; it assumes
only the standard background of undergraduate algebra. The book starts with easily-formulated
problems with non-trivial solutions and uses these problems to introduce the fundamental tools of
modern algebraic geometry: dimension; singularities; sheaves; varieties; and cohomology. A range of
exercises is provided for each topic discussed, and a selection of problems and exam papers are
collected in an appendix to provide material for further study.
  algebraic geometry books: Algebraic Geometry over the Complex Numbers Donu
Arapura, 2012-02-15 This is a relatively fast paced graduate level introduction to complex algebraic
geometry, from the basics to the frontier of the subject. It covers sheaf theory, cohomology, some
Hodge theory, as well as some of the more algebraic aspects of algebraic geometry. The author
frequently refers the reader if the treatment of a certain topic is readily available elsewhere but goes
into considerable detail on topics for which his treatment puts a twist or a more transparent
viewpoint. His cases of exploration and are chosen very carefully and deliberately. The textbook
achieves its purpose of taking new students of complex algebraic geometry through this a deep yet
broad introduction to a vast subject, eventually bringing them to the forefront of the topic via a
non-intimidating style.
  algebraic geometry books: Algebraic Geometry I V.I. Danilov, V.V. Shokurov, 1998-03-17 ...
To sum up, this book helps to learn algebraic geometry in a short time, its concrete style is enjoyable
for students and reveals the beauty of mathematics. --Acta Scientiarum Mathematicarum
  algebraic geometry books: Algebraic Geometry Thomas A. Garrity, 2013-02-01 Algebraic
Geometry has been at the center of much of mathematics for hundreds of years. It is not an easy
field to break into, despite its humble beginnings in the study of circles, ellipses, hyperbolas, and
parabolas. This text consists of a series of ex
  algebraic geometry books: Algebraic Geometry Masayoshi Miyanishi, Students often find, in
setting out to study algebraic geometry, that most of the serious textbooks on the subject require
knowledge of ring theory, field theory, local rings, and transcendental field extensions, and even
sheaf theory. Often the expected background goes well beyond college mathematics. This book,
aimed at senior undergraduates and graduate students, grew out of Miyanishi's attempt to lead
students to an understanding of algebraic surfaces while presenting thenecessary background along
the way. Originally published in Japanese in 1990, it presents a self-contained introduction to the
fundamentals of algebraic geometry. This book begins with background on commutative algebras,
sheaf theory, and related cohomology theory. The next part introduces schemes andalgebraic
varieties, the basic language of algebraic geometry. The last section brings readers to a point at
which they can start to learn about the classification of algebraic surfaces.
  algebraic geometry books: Tropical Algebraic Geometry Ilia Itenberg, Grigory Mikhalkin,
Eugenii I. Shustin, 2009-05-30 These notes present a polished introduction to tropical geometry and
contain some applications of this rapidly developing and attractive subject. It consists of three



chapters which complete each other and give a possibility for non-specialists to make the first steps
in the subject which is not yet well represented in the literature. The notes are based on a seminar
at the Mathematical Research Center in Oberwolfach in October 2004. The intended audience is
graduate, post-graduate, and Ph.D. students as well as established researchers in mathematics.
  algebraic geometry books: Basic Algebraic Geometry 2 Igor Rostislavovich Shafarevich, 1994
The second volume of Shafarevich's introductory book on algebraic geometry focuses on schemes,
complex algebraic varieties and complex manifolds. As with Volume 1 the author has revised the text
and added new material, e.g. a section on real algebraic curves. Although the material is more
advanced than in Volume 1 the algebraic apparatus is kept to a minimum making the book
accessible to non-specialists. It can be read independently of Volume 1 and is suitable for beginning
graduate students in mathematics as well as in theoretical physics.
  algebraic geometry books: Real Algebraic Geometry Michel Coste, Louis Mahe,
Marie-Francoise Roy, 2006-11-15 Ten years after the first Rennes international meeting on real
algebraic geometry, the second one looked at the developments in the subject during the intervening
decade - see the 6 survey papers listed below. Further contributions from the participants on recent
research covered real algebra and geometry, topology of real algebraic varieties and 16thHilbert
problem, classical algebraic geometry, techniques in real algebraic geometry, algorithms in real
algebraic geometry, semialgebraic geometry, real analytic geometry. CONTENTS: Survey papers: M.
Knebusch: Semialgebraic topology in the last ten years.- R. Parimala: Algebraic and topological
invariants of real algebraic varieties.- Polotovskii, G.M.: On the classification of decomposing plane
algebraic curves.- Scheiderer, C.: Real algebra and its applications to geometry in the last ten years:
some major developments and results.- Shustin, E.L.: Topology of real plane algebraic curves.-
Silhol, R.: Moduli problems in real algebraic geometry. Further contributions by: S. Akbulut and H.
King; C. Andradas and J. Ruiz; A. Borobia; L. Br|cker; G.W. Brumfield; A. Castilla; Z. Charzynski and
P. Skibinski; M. Coste and M. Reguiat; A. Degtyarev; Z. Denkowska; J.-P. Francoise and F. Ronga;
J.M. Gamboa and C. Ueno; D. Gondard- Cozette; I.V. Itenberg; P. Jaworski; A. Korchagin; T.
Krasinksi and S. Spodzieja; K. Kurdyka; H. Lombardi; M. Marshall and L. Walter; V.F. Mazurovskii;
G. Mikhalkin; T. Mostowski and E. Rannou; E.I. Shustin; N. Vorobjov.
  algebraic geometry books: Foundations of Algebraic Geometry Andr� Weil, 1946-12-31
This classic is one of the cornerstones of modern algebraic geometry. At the same time, it is entirely
self-contained, assuming no knowledge whatsoever of algebraic geometry, and no knowledge of
modern algebra beyond the simplest facts about abstract fields and their extensions, and the bare
rudiments of the theory of ideals.
  algebraic geometry books: Mirror Symmetry and Algebraic Geometry David A. Cox, Sheldon
Katz, 1999 Mirror symmetry began when theoretical physicists made some astonishing predictions
about rational curves on quintic hypersurfaces in four-dimensional projective space. Understanding
the mathematics behind these predictions has been a substantial challenge. This book is the first
completely comprehensive monograph on mirror symmetry, covering the original observations by
the physicists through the most recent progress made to date. Subjects discussed include toric
varieties, Hodge theory, Kahler geometry, moduli of stable maps, Calabi-Yau manifolds, quantum
cohomology, Gromov-Witten invariants, and the mirror theorem. This title features: numerous
examples worked out in detail; an appendix on mathematical physics; an exposition of the algebraic
theory of Gromov-Witten invariants and quantum cohomology; and, a proof of the mirror theorem for
the quintic threefold.
  algebraic geometry books: Fundamental Algebraic Geometry Barbara Fantechi, 2005 Presents
an outline of Alexander Grothendieck's theories. This book discusses four main themes - descent
theory, Hilbert and Quot schemes, the formal existence theorem, and the Picard scheme. It is
suitable for those working in algebraic geometry.
  algebraic geometry books: Semidefinite Optimization and Convex Algebraic Geometry
Grigoriy Blekherman, Pablo A. Parrilo, Rekha R. Thomas, 2013-03-21 An accessible introduction to
convex algebraic geometry and semidefinite optimization. For graduate students and researchers in



mathematics and computer science.
  algebraic geometry books: Complex Algebraic Curves Frances Clare Kirwan, 1992-02-20
This development of the theory of complex algebraic curves was one of the peaks of nineteenth
century mathematics. They have many fascinating properties and arise in various areas of
mathematics, from number theory to theoretical physics, and are the subject of much research. By
using only the basic techniques acquired in most undergraduate courses in mathematics, Dr. Kirwan
introduces the theory, observes the algebraic and topological properties of complex algebraic
curves, and shows how they are related to complex analysis.
  algebraic geometry books: Real Algebraic Geometry Vladimir I. Arnold, 2013-04-15 This book
is concerned with one of the most fundamental questions of mathematics: the relationship between
algebraic formulas and geometric images. At one of the first international mathematical congresses
(in Paris in 1900), Hilbert stated a special case of this question in the form of his 16th problem (from
his list of 23 problems left over from the nineteenth century as a legacy for the twentieth century).
In spite of the simplicity and importance of this problem (including its numerous applications), it
remains unsolved to this day (although, as you will now see, many remarkable results have been
discovered).
  algebraic geometry books: Algebraic Geometry Joe Harris, 2013-11-11 This book succeeds
brilliantly by concentrating on a number of core topics...and by treating them in a hugely rich and
varied way. The author ensures that the reader will learn a large amount of classical material and
perhaps more importantly, will also learn that there is no one approach to the subject. The essence
lies in the range and interplay of possible approaches. The author is to be congratulated on a work of
deep and enthusiastic scholarship. --MATHEMATICAL REVIEWS
  algebraic geometry books: Higher-Dimensional Algebraic Geometry Olivier Debarre,
2013-03-09 The classification theory of algebraic varieties is the focus of this book. This very active
area of research is still developing, but an amazing quantity of knowledge has accumulated over the
past twenty years. The authors goal is to provide an easily accessible introduction to the subject. The
book starts with preparatory and standard definitions and results, then moves on to discuss various
aspects of the geometry of smooth projective varieties with many rational curves, and finishes in
taking the first steps towards Moris minimal model program of classification of algebraic varieties by
proving the cone and contraction theorems. The book is well-organized and the author has kept the
number of concepts that are used but not proved to a minimum to provide a mostly self-contained
introduction.
  algebraic geometry books: An Introduction to Invariants and Moduli Shigeru Mukai,
2003-09-08 Sample Text
  algebraic geometry books: Algebraic Geometry and Arithmetic Curves Qing Liu, Reinie
Erne, 2006-06-29 This book is a general introduction to the theory of schemes, followed by
applications to arithmetic surfaces and to the theory of reduction of algebraic curves. The first part
introduces basic objects such as schemes, morphisms, base change, local properties (normality,
regularity, Zariski's Main Theorem). This is followed by the more global aspect: coherent sheaves
and a finiteness theorem for their cohomology groups. Then follows a chapter on sheaves of
differentials, dualizing sheaves, and Grothendieck's duality theory. The first part ends with the
theorem of Riemann-Roch and its application to the study of smooth projective curves over a field.
Singular curves are treated through a detailed study of the Picard group. The second part starts with
blowing-ups and desingularisation (embedded or not) of fibered surfaces over a Dedekind ring that
leads on to intersection theory on arithmetic surfaces. Castelnuovo's criterion is proved and also the
existence of the minimal regular model. This leads to the study of reduction of algebraic curves. The
case of elliptic curves is studied in detail. The book concludes with the funadmental theorem of
stable reduction of Deligne-Mumford. The book is essentially self-contained, including the necessary
material on commutative algebra. The prerequisites are therefore few, and the book should suit a
graduate student. It contains many examples and nearly 600 exercises.
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