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Introduction to Algebraic Curves
This book differs from a number of recent books on
this subject in that it combines analytic and geometric
methods at the outset, so that the reader can grasp
the basic results of the subject. Although such
modern techniques of sheaf theory, cohomology, and
commutative algebra are not covered here, the book
provides a solid foundation to proceed to more
advanced texts in general algebraic geometry,
complex manifolds, and Riemann surfaces, as well as
algebraic curves. Containing numerous exercises this
book would make an excellent introductory text.

The Arithmetic of Elliptic Curves
The book was easy to understand, with many
examples. The exercises were well chosen, and
served to give further examples and developments of
the theory. --William Goldman, University of Maryland
In this book, Miranda takes the approach that
algebraic curves are best encountered for the first
time over the complex numbers, where the reader's
classical intuition about surfaces, integration, and
other concepts can be brought into play. Therefore,
many examples of algebraic curves are presented in
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primer on Riemann surfaces, with complex charts and
meromorphic functions taking center stage. But the
main examples come from projective curves, and
slowly but surely the text moves toward the algebraic
category. Proofs of the Riemann-Roch and Serre
Duality Theorems are presented in an algebraic
manner, via an adaptation of the adelic proof,
expressed completely in terms of solving a MittagLeffler problem. Sheaves and cohomology are
introduced as a unifying device in the latter chapters,
so that their utility and naturalness are immediately
obvious. Requiring a background of one semester of
complex variable theory and a year of abstract
algebra, this is an excellent graduate textbook for a
second-semester course in complex variables or a
year-long course in algebraic geometry.

Geometry of Algebraic Curves
It is by now a well-known paradigm that public-key
cryptosystems can be built using finite Abelian groups
and that algebraic geometry provides a supply of
such groups through Abelian varieties over finite
fields. Of special interest are the Abelian varieties that
are Jacobians of algebraic curves. All of the articles in
this volume are centered on the theme of point
counting and explicit arithmetic on the Jacobians of
curves over finite fields. The topics covered include
Schoof's $\ell$-adic point counting algorithm, the
$p$-adic algorithms of Kedlaya and DenefVercauteren, explicit arithmetic on the Jacobians of
$C_{ab}$ curves and zeta functions. This volume is
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cryptography held at the GANITA Lab of the University
of Toronto during 2001-2008. The articles are mostly
suitable for independent study by graduate students
who wish to enter the field, both in terms of
introducing basic material as well as guiding them in
the literature. The literature in cryptography seems to
be growing at an exponential rate. For a new entrant
into the subject, navigating through this ocean can
seem quite daunting. In this volume, the reader is
steered toward a discussion of a few key ideas of the
subject, together with some brief guidance for further
reading. It is hoped that this approach may render the
subject more approachable. Titles in this series are copublished with the Fields Institute for Research in
Mathematical Sciences (Toronto, Ontario, Canada).|It
is by now a well-known paradigm that public-key
cryptosystems can be built using finite Abelian groups
and that algebraic geometry provides a supply of
such groups through Abelian varieties over finite
fields. Of special interest are the Abelian varieties that
are Jacobians of algebraic curves. All of the articles in
this volume are centered on the theme of point
counting and explicit arithmetic on the Jacobians of
curves over finite fields. The topics covered include
Schoof's $\ell$-adic point counting algorithm, the
$p$-adic algorithms of Kedlaya and DenefVercauteren, explicit arithmetic on the Jacobians of
$C_{ab}$ curves and zeta functions. This volume is
based on seminars on algebraic curves and
cryptography held at the GANITA Lab of the University
of Toronto during 2001-2008. The articles are mostly
suitable for independent study by graduate students
who wish to enter the field, both in terms of
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the literature. The literature in cryptography seems to
be growing at an exponential rate. For a new entrant
into the subject, navigating through this ocean can
seem quite daunting. In this volume, the reader is
steered toward a discussion of a few key ideas of the
subject, together with some brief guidance for further
reading. It is hoped that this approach may render the
subject more approachable. Titles in this series are copublished with the Fields Institute for Research in
Mathematical Sciences (Toronto, Ontario, Canada).

Computational Aspects of Algebraic
Curves
This two-part EMS volume provides a succinct
summary of complex algebraic geometry, coupled
with a lucid introduction to the recent work on the
interactions between the classical area of the
geometry of complex algebraic curves and their
Jacobian varieties. An excellent companion to the
older classics on the subject.

Algebraic Geometry
The Wei-Liang Chow and Kuo-Tsai Chen Memorial
Conference was proposed and held by Prof S S Chern
in Nankai Institute of Mathematics. It was devoted to
memorializing those two outstanding and original
Chinese mathematicians who had made significant
contributions to algebraic geometry and algebraic
topology, respectively. It also provided a forum for
leading mathematicians to expound and discuss their
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21st Century mathematics. About 100
mathematicians participated in the conference,
including Sir Michael Atiyah, Jacob Palis, Phillip
Griffiths, David Eisenbud, Philippe Tondeur, Yujiro
Kawamata, Tian Gang, etc.This invaluable volume
contains the selected papers presented at the
conference. The topics include canonical maps of
Gorenstein 3-folds, fundamental groups of algebraic
curves, Chen's interated integrals, algebraic fiber
spaces, and others.

Lectures on Curves on an Algebraic
Surface. (AM-59), Volume 59
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 Curves
Complex Algebraic Curves
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this text introduces the key algebraic geometry field
of Hurwitz theory.

Geometry of Projective Algebraic Curves
This introduction to algebraic geometry allows
readers to grasp the fundamentals of the subject with
only linear algebra and calculus as prerequisites. After
a brief history of the subject, the book introduces
projective spaces and projective varieties, and
explains plane curves and resolution of their
singularities. The volume further develops the
geometry of algebraic curves and treats congruence
zeta functions of algebraic curves over a finite field. It
concludes with a complex analytical discussion of
algebraic curves. The author emphasizes computation
of concrete examples rather than proofs, and these
examples are discussed from various viewpoints. This
approach allows readers to develop a deeper
understanding of the theorems.

Integrable Systems and Algebraic
Geometry:
The second volume of Shafarevich's introductory book
on algebraic geometry focuses on schemes, complex
algebraic varieties and complex manifolds. As with
first volume the author has revised the text and
added new material. Although the material is more
advanced than in Volume 1 the algebraic apparatus is
kept to a minimum making the book accessible to nonspecialists. It can be read independently of the first
Page 7/25

Read Online Geometry Of Algebraic Curves
Volume Ii With A Contribution By Joseph Daniel
Harris
Der
volumeGrundlehren
and is suitable
for Mathematischen
beginning graduate
Wissenschaften
students.
Algebraic Geometry and Arithmetic
Curves
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.

Vertex Algebras and Algebraic Curves:
Second Edition
In recent years there has been enormous activity in
the theory of algebraic curves. Many long-standing
problems have been solved using the general
techniques developed in algebraic geometry during
the 1950's and 1960's. Additionally, unexpected and
deep connections between algebraic curves and
differential equations have been uncovered, and
these in turn shed light on other classical problems in
curve theory. It seems fair to say that the theory of
algebraic curves looks completely different now from
how it appeared 15 years ago; in particular, our
current state of knowledge repre sents a significant
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geometers such as Noether, Castelnuovo, Enriques,
and Severi. These books give a presentation of one of
the central areas of this recent activity; namely, the
study of linear series on both a fixed curve (Volume I)
and on a variable curve (Volume II). Our goal is to
give a comprehensive and self-contained account of
the extrinsic geometry of algebraic curves, which in
our opinion constitutes the main geometric core of
the recent advances in curve theory. Along the way
we shall, of course, discuss appli cations of the theory
of linear series to a number of classical topics (e.g.,
the geometry of the Riemann theta divisor) as well as
to some of the current research (e.g., the Kodaira
dimension of the moduli space of curves).

Geometry of Algebraic Curves
An Invitation to Arithmetic Geometry
This volume contains a collection of papers on
algebraic curves and their applications. While
algebraic curves traditionally have provided a path
toward modern algebraic geometry, they also provide
many applications in number theory, computer
security and cryptography, coding theory, differential
equations, and more. Papers cover topics such as the
rational torsion points of elliptic curves, arithmetic
statistics in the moduli space of curves, combinatorial
descriptions of semistable hyperelliptic curves over
local fields, heights on weighted projective spaces,
automorphism groups of curves, hyperelliptic curves,
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descent on real algebraic varieties, quadratic residue
codes based on hyperelliptic curves, and Abelian
varieties and cryptography. This book will be a
valuable resource for people interested in algebraic
curves and their connections to other branches of
mathematics.

Algebraic Geometry III
Vertex algebras are algebraic objects that
encapsulate the concept of operator product
expansion from two-dimensional conformal field
theory. Vertex algebras are fast becoming ubiquitous
in many areas of modern mathematics, with
applications to representation theory, algebraic
geometry, the theory of finite groups, modular
functions, topology, integrable systems, and
combinatorics. This book is an introduction to the
theory of vertex algebras with a particular emphasis
on the relationship with the geometry of algebraic
curves. The notion of a vertex algebra is introduced in
a coordinate-independent way, so that vertex
operators become well defined on arbitrary smooth
algebraic curves, possibly equipped with additional
data, such as a vector bundle. Vertex algebras then
appear as the algebraic objects encoding the
geometric structure of various moduli spaces
associated with algebraic curves. Therefore they may
be used to give a geometric interpretation of various
questions of representation theory. The book contains
many original results, introduces important new
concepts, and brings new insights into the theory of
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to make the book self-contained and accessible to
readers of all backgrounds. Reviewers of the first
edition anticipated that it would have a long-lasting
influence on this exciting field of mathematics and
would be very useful for graduate students and
researchers interested in the subject. This second
edition, substantially improved and expanded,
includes several new topics, in particular an
introduction to the Beilinson-Drinfeld theory of
factorization algebras and the geometric Langlands
correspondence.

A Guide to Plane Algebraic Curves
Algebraic curves have many special properties that
make their study particularly rewarding. As a result,
curves provide a natural introduction to algebraic
geometry. In this book, the authors also bring out
aspects of curves that are unique to them and
emphasize connections with algebra. This text covers
the essential topics in the geometry of algebraic
curves, such as line bundles and vector bundles, the
Riemann-Roch Theorem, divisors, coherent sheaves,
and zeroth and firstcohomology groups. The authors
make a point of using concrete examples and explicit
methods to ensure that the style is clear and
understandable. Several chapters develop the
connections between the geometry of algebraic
curves and the algebra of one-dimensional fields. This
is an interesting topic that israrely found in
introductory texts on algebraic geometry. This book
makes an excellent text for a first course for graduate
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Basic Algebraic Geometry 2
A thorough introduction to the theory of algebraic
plane curves and their relations to various fields of
geometry and analysis. Almost entirely confined to
the properties of the general curve, and chiefly
employs algebraic procedure. Geometric methods are
much employed, however, especially those involving
the projective geometry of hyperspace. 1931 edition.
17 illustrations.

Compact Riemann Surfaces and
Algebraic Curves
This book offers a concise yet thorough introduction
to the notion of moduli spaces of complex algebraic
curves. Over the last few decades, this notion has
become central not only in algebraic geometry, but in
mathematical physics, including string theory, as well.
The book begins by studying individual smooth
algebraic curves, including the most beautiful ones,
before addressing families of curves. Studying
families of algebraic curves often proves to be more
efficient than studying individual curves: these
families and their total spaces can still be smooth,
even if there are singular curves among their
members. A major discovery of the 20th century,
attributed to P. Deligne and D. Mumford, was that
curves with only mild singularities form smooth
compact moduli spaces. An unexpected byproduct of
this discovery was the realization that the analysis of
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step in understanding the geometry of the moduli
spaces. The book does not use the sophisticated
machinery of modern algebraic geometry, and most
classical objects related to curves – such as Jacobian,
space of holomorphic differentials, the Riemann-Roch
theorem, and Weierstrass points – are treated at a
basic level that does not require a profound command
of algebraic geometry, but which is sufficient for
extending them to vector bundles and other
geometric objects associated to moduli spaces.
Nevertheless, it offers clear information on the
construction of the moduli spaces, and provides
readers with tools for practical operations with this
notion. Based on several lecture courses given by the
authors at the Independent University of Moscow and
Higher School of Economics, the book also includes a
wealth of problems, making it suitable not only for
individual research, but also as a textbook for
undergraduate and graduate coursework

The Geometry of Algebraic Fermi Curves
A guide to a rich and fascinating subject: algebraic
curves and how they vary in families. Providing a
broad but compact overview of the field, this book is
accessible to readers with a modest background in
algebraic geometry. It develops many techniques,
including Hilbert schemes, deformation theory, stable
reduction, intersection theory, and geometric
invariant theory, with the focus on examples and
applications arising in the study of moduli of curves.
From such foundations, the book goes on to show how
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typical applications with the proofs of the BrillNoether and Gieseker-Petri theorems via limit linear
series, and surveys the most important results about
their geometry ranging from irreducibility and
complete subvarieties to ample divisors and Kodaira
dimension. With over 180 exercises and 70 figures,
the book also provides a concise introduction to the
main results and open problems about important
topics which are not covered in detail.

Algebraic Geometry I
Created as a celebration of mathematical pioneer
Emma Previato, this comprehensive book highlights
the connections between algebraic geometry and
integrable systems, differential equations,
mathematical physics, and many other areas. The
authors, many of whom have been at the forefront of
research into these topics for the last decades, have
all been influenced by Previato's research, as her
collaborators, students, or colleagues. The diverse
articles in the book demonstrate the wide scope of
Previato's work and the inclusion of several survey
and introductory articles makes the text accessible to
graduate students and non-experts, as well as
researchers. The articles in this second volume
discuss areas related to algebraic geometry,
emphasizing the connections of this central subject to
integrable systems, arithmetic geometry, Riemann
surfaces, coding theory and lattice theory.

Algebraic Geometry I
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and skillfully arranged introduction to the arithmetic
of algebraic curves, on the one hand, and to the
algebro-geometric aspects of number theory, on the
other hand. an excellent guide for beginners in
arithmetic geometry, just as an interesting reference
and methodical inspiration for teachers of the subject
a highly welcome addition to the existing literature.
--Zentralblatt MATH The interaction between number
theory and algebraic geometry has been especially
fruitful. In this volume, the author gives a unified
presentation of some of the basic tools and concepts
in number theory, commutative algebra, and
algebraic geometry, and for the first time in a book at
this level, brings out the deep analogies between
them. The geometric viewpoint is stressed throughout
the book. Extensive examples are given to illustrate
each new concept, and many interesting exercises
are given at the end of each chapter. Most of the
important results in the one-dimensional case are
proved, including Bombieri's proof of the Riemann
Hypothesis for curves over a finite field. While the
book is not intended to be an introduction to
schemes, the author indicates how many of the
geometric notions introduced in the book relate to
schemes, which will aid the reader who goes to the
next level of this rich subject.

Algebraic Curves and Cryptography
This is an informal and accessible introduction to
plane algebraic curves that also serves as a natural
entry point to algebraic geometry. There is a unifying
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and beautiful theorems will follow. This book provides
the reader with a solid intuition for the subject, while
at the same time keeping the exposition simple and
understandable, by introducing abstract concepts
with concrete examples and pictures. It can be used
as the text for an undergraduate course on plane
algebraic curves, or as a companion to algebraic
geometry at graduate level. This book is accessible to
those with a limited mathematical background. This is
because for those outside mathematics there is a
growing need for an entre to algebraic geometry, a
need created by the ever-expanding role algebraic
geometry is playing in areas ranging from biology to
chemistry and robotics to cryptology.

Algebraic Curves and Their Applications
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
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Elementary Algebraic Geometry
This second volume introduces the concept of
shemes, reviews some commutative algebra and
introduces projective schemes. The finiteness
theorem for coherent sheaves is proved, here again
the techniques of homological algebra and sheaf
cohomology are needed. In the last two chapters,
projective curves over an arbitrary ground field are
discussed, the theory of Jacobians is developed, and
the existence of the Picard scheme is proved. Finally,
the author gives some outlook into further
developments- for instance étale cohomology- and
states some fundamental theorems.

Algebraic Geometry I
The second volume of the Geometry of Algebraic
Curves is devoted to the foundations of the theory of
moduli of algebraic curves. Its authors are research
mathematicians who have actively participated in the
development of the Geometry of Algebraic Curves.
The subject is an extremely fertile and active one,
both within the mathematical community and at the
interface with the theoretical physics community. The
approach is unique in its blending of algebrogeometric, complex analytic and
topological/combinatorial methods. It treats important
topics such as Teichmüller theory, the cellular
decomposition of moduli and its consequences and
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presentation of the material is of value to students
who wish to learn the subject and to experts as a
reference source. The first volume appeared 1985 as
vol. 267 of the same series.

Algebraic Geometry
This book outlines a mathematical model for
electronic motion at low temperature in a finite, pure
sample of a d-dimensional crystal. The authors
present current research using the machinery of
algebraic geometry and topological methods to
determine the entire independent electron
approximation.

An Introduction to Algebraic Geometry
" 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

A Treatise on Algebraic Plane Curves
This book is a very readable introduction to algebraic
geometry and will be immensely useful to
mathematicians working in algebraic geometry and
complex analysis and especially to graduate students
in these fields.

Algebraic Curves and One-dimensional
Fields
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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

Geometry of Algebraic Curves. Volume 1
This book is based on a series of lectures the author
gave as part of the IAS/Park City Mathematics
Institute (Utah) program on arithmetic algebraic
geometry. It introduces the reader to the exciting field
of algebraic geometric coding theory. Presenting the
material in the same conversational tone of the
lectures, the author covers linear codes, including
cyclic codes, and both bounds and asymptotic bounds
on the parameters of codes. Algebraic geometry is
introduced, with particular attention given to
projective curves, rational functions and divisors. This
book is published in cooperation with IAS/Park City
Mathematics Institute.

Codes and Curves
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,
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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 selfcontained, 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.

Lectures on Algebraic Geometry II
This volume is an introduction to the theory of
Compact Riemann Surfaces and algebraic curves. It
gives a concise account of the elementary aspects of
different viewpoints in curve theory. Foundational
results on divisors and compact Riemann surfaces are
also stated and proved.

Moduli of Curves
The theory of elliptic curves is distinguished by its
long history and by the diversity of the methods that
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arithmetic approach in its modern formulation,
through the use of basic algebraic number theory and
algebraic geometry. Following a brief discussion of
the necessary algebro-geometric results, the book
proceeds with an exposition of the geometry and the
formal group of elliptic curves, elliptic curves over
finite fields, the complex numbers, local fields, and
global fields. Final chapters deal with integral and
rational points, including Siegels theorem and explicit
computations for the curve Y = X + DX, while three
appendices conclude the whole: Elliptic Curves in
Characteristics 2 and 3, Group Cohomology, and an
overview of more advanced topics.

Integrable Systems and Algebraic
Geometry
This is an excellent introduction to algebraic
geometry, which assumes only standard
undergraduate mathematical topics: complex
analysis, rings and fields, and topology. Reading this
book will help establish the geometric intuition that
lies behind the more advanced ideas and techniques
used in the study of higher-dimensional varieties.

Rational Algebraic Curves
" 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
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These lectures, delivered by Professor Mumford at
Harvard in 1963-1964, are devoted to a study of
properties of families of algebraic curves, on a nonsingular projective algebraic curve defined over an
algebraically closed field of arbitrary characteristic.
The methods and techniques of Grothendieck, which
have so changed the character of algebraic geometry
in recent years, are used systematically throughout.
Thus the classical material is presented from a new
viewpoint.

Riemann Surfaces and Algebraic Curves
Plane Algebraic Curves
The central problem considered in this introduction
for graduate students is the determination of rational
parametrizability of an algebraic curve and, in the
positive case, the computation of a good rational
parametrization. This amounts to determining the
genus of a curve: its complete singularity structure,
computing regular points of the curve in small
coordinate fields, and constructing linear systems of
curves with prescribed intersection multiplicities. The
book discusses various optimality criteria for rational
parametrizations of algebraic curves.

Contemporary Trends In Algebraic
Geometry And Algebraic Topology
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Algebraic Curves and Riemann Surfaces
This book was written to make learning introductory
algebraic geometry as easy as possible. It is designed
for the general first- and second-year graduate
student, as well as for the nonspecialist; the only
prerequisites are a one-year course in algebra and a
little complex analysis. There are many examples and
pictures in the book. One's sense of intuition is largely
built up from exposure to concrete examples, and
intuition in algebraic geometry is no exception. I have
also tried to avoid too much generalization. If one
under stands the core of an idea in a concrete setting,
later generalizations become much more meaningful.
There are exercises at the end of most sections so
that the reader can test his understanding of the
material. Some are routine, others are more
challenging. Occasionally, easily established results
used in the text have been made into exercises. And
from time to time, proofs of topics not covered in the
text are sketched and the reader is asked to fill in the
details. Chapter I is of an introductory nature. Some of
the geometry of a few specific algebraic curves is
worked out, using a tactical approach that might
naturally be tried by one not familiar with the general
methods intro duced later in the book. Further
examples in this chapter suggest other basic
properties of curves. In Chapter II, we look at curves
more rigorously and carefully.
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