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Complex Algebraic Curves: Kirwan's
Contributions and Beyond

Introduction:

Dive into the fascinating world of complex algebraic curves, a realm where
geometry and algebra intertwine in intricate dances. This post delves deep
into the significant contributions of Frances Kirwan to this field, exploring
her influential work and its lasting impact. We'll unravel the complexities
of these curves, examining their properties, applications, and the ongoing
research they inspire. Get ready for a journey into the elegant mathematics
of complex algebraic curves, guided by the insights of a leading
mathematician. This comprehensive guide will equip you with a strong
understanding of Kirwan's contributions and the broader landscape of complex
algebraic curves.

Understanding Complex Algebraic Curves:1.

Complex algebraic curves are defined by polynomial equations in two complex
variables, `f(z,w) = 0`, where `f` is a polynomial with complex coefficients.
Unlike their real counterparts, these curves possess a rich structure due to
the properties of complex numbers. They're not simply lines or conics; they
can exhibit intricate loops, self-intersections, and singular points,
creating stunning visual representations and rich mathematical properties.
Understanding these curves involves analyzing their topology, geometry
(including concepts like genus and degree), and algebraic properties. We’ll
explore fundamental concepts such as:

Projective Space: Understanding how these curves are embedded in projective
space is crucial to grasping their global properties. Projective space allows
us to deal with points at infinity, providing a more complete picture.
Singularities: Singular points, where the curve fails to be smooth, are
critical features that significantly affect the overall structure. Analyzing
the nature of these singularities is a key aspect of the study.
Riemann Surfaces: Complex algebraic curves can be viewed as Riemann surfaces,
which are one-dimensional complex manifolds. This perspective introduces
tools from complex analysis and topology.
Genus: The genus of a curve is a topological invariant that reflects the
number of "holes" in the curve. This is a fundamental characteristic used in
classification and analysis.



Kirwan's Contribution to the Study of Complex Algebraic Curves:1.

Frances Kirwan's work has profoundly shaped our understanding of complex
algebraic curves. Her research primarily focuses on geometric invariant
theory (GIT) and its application to the study of moduli spaces of algebraic
curves and related objects. Key aspects of her contributions include:

GIT Quotients: Kirwan extensively utilized geometric invariant theory (GIT)
to construct quotients of moduli spaces by group actions. These quotients
often represent spaces of curves with specific properties, offering a way to
organize and classify them. Her work provided crucial tools for building and
analyzing these spaces.
Moduli Spaces: Kirwan's work significantly advanced our understanding of
moduli spaces of stable curves, providing detailed insights into their
structure and properties. Moduli spaces are parameter spaces that represent
families of curves. Her contributions give us a more organized way to study
the vast landscape of these curves.
Intersection Theory: Kirwan's work on intersection theory on moduli spaces is
foundational. Intersection theory provides powerful techniques to study the
interactions and relationships between different subspaces within the moduli
spaces. This provides crucial information about the curves represented in
these spaces.
Cohomology Rings: Her exploration of the cohomology rings of moduli spaces
helped to illuminate the topological and algebraic structures of these
spaces. Understanding these rings is essential for characterizing the curves
themselves.

Applications of Complex Algebraic Curves:1.

The study of complex algebraic curves extends far beyond pure mathematics.
They find applications in various fields, including:

String Theory: In theoretical physics, complex algebraic curves play a
crucial role in string theory and related areas. They model various aspects
of the theory and its mathematical framework.
Coding Theory: Certain algebraic curves are employed in the design of error-
correcting codes, vital for reliable data transmission and storage.
Cryptography: The properties of these curves offer unique opportunities in
cryptographic applications, providing secure communication protocols.
Computer-Aided Design (CAD): The study of curves is also important in
applications like CAD software design, where efficient representations of
curves are crucial.

Current Research and Open Problems:1.



Despite significant progress, several open questions remain in the field of
complex algebraic curves. Ongoing research focuses on:

Higher-Dimensional Analogues: Generalizing the concepts and techniques to
higher-dimensional algebraic varieties presents challenging and important
mathematical problems.
Computational Aspects: Developing efficient algorithms to compute invariants
and analyze complex curves is an active area of research.
Connections to other fields: Exploring deeper connections with other
mathematical fields, such as number theory and differential geometry,
continues to yield new insights.

Book Outline: "A Journey Through Complex Algebraic Curves: Kirwan's Legacy
and Beyond"

Introduction: Overview of complex algebraic curves, historical context, and
Kirwan's impact.
Chapter 1: Fundamentals of Complex Algebraic Curves: Definitions, projective
space, singularities, Riemann surfaces, and genus.
Chapter 2: Geometric Invariant Theory (GIT): Introduction to GIT, its
application to moduli spaces, and Kirwan's key contributions.
Chapter 3: Moduli Spaces of Algebraic Curves: Detailed exploration of moduli
spaces, their structure, and Kirwan's work in this area.
Chapter 4: Intersection Theory and Cohomology: Explanation of intersection
theory on moduli spaces, cohomology rings, and Kirwan's results.
Chapter 5: Applications of Complex Algebraic Curves: Exploration of
applications in physics, coding theory, cryptography, and CAD.
Chapter 6: Current Research and Open Problems: Overview of ongoing research
and unsolved problems.
Conclusion: Summary of key concepts and future directions.

(Detailed explanation of each chapter will be provided in a subsequent
document given its length. This would constitute several thousand more
words.)

FAQs:

What is the difference between real and complex algebraic curves? Real1.
curves are defined by polynomial equations in real variables, while
complex curves use complex variables, leading to a richer structure and
topological properties.



What is the significance of singularities in complex algebraic curves?1.
Singularities are points where the curve is not smooth; their analysis
is crucial for understanding the global properties of the curve.

How does GIT contribute to the study of complex algebraic curves? GIT1.
provides tools to construct quotients of moduli spaces, providing a
structured way to classify and analyze curves.

What are moduli spaces of algebraic curves? Moduli spaces are parameter1.
spaces that represent families of curves with certain properties.

What is the genus of a curve, and why is it important? The genus is a1.
topological invariant representing the number of "holes" in the curve, a
fundamental characteristic for classification.

What are some applications of complex algebraic curves outside of pure1.
mathematics? Applications include string theory, coding theory,
cryptography, and CAD.

Who is Frances Kirwan, and what are her major contributions? Frances1.
Kirwan is a prominent mathematician whose work significantly advanced
the understanding of moduli spaces of algebraic curves using GIT and
intersection theory.

What are some current open problems in the study of complex algebraic1.
curves? Open problems include generalizing to higher dimensions,
developing efficient computational tools, and exploring connections to
other fields.

Where can I find more information on complex algebraic curves and1.
Kirwan's work? You can consult research papers on arXiv, academic
journals specializing in algebraic geometry, and textbooks on algebraic
geometry and GIT.



Related Articles:

Geometric Invariant Theory: A foundational text explaining the theory1.
and its applications.

Moduli Spaces of Curves: A detailed exploration of the structure and2.
properties of moduli spaces.

Riemann Surfaces: An introduction to Riemann surfaces and their3.
connection to algebraic curves.

Intersection Theory on Algebraic Varieties: A comprehensive study of4.
intersection theory.

Cohomology of Moduli Spaces: A deep dive into the cohomology rings of5.
moduli spaces.

Applications of Algebraic Curves in String Theory: A look at the role of6.
algebraic curves in physics.

Algebraic Curves in Coding Theory: Exploring the application of7.
algebraic curves in error correction.

Singularities of Algebraic Curves: A focused study on the nature and8.
significance of singularities.

Computational Algebraic Geometry: An overview of computational methods9.
for analyzing algebraic curves.

  complex algebraic curves kirwan: 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.
  complex algebraic curves kirwan: Complex Algebraic Curves Frances Clare Kirwan,
2014-05-14 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.



  complex algebraic curves kirwan: Complex Algebraic Curves Frances Clare Kirwan, 1987
  complex algebraic curves kirwan: Complex Algebraic Curves Frances Clare Kirwan, 1992
Complex algebraic curves were developed in the nineteenth century. They have many fascinating
properties and crop up 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 by 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. This book grew from a lecture course given by Dr Kirwan at Oxford University and will be
an excellent companion for final year undergraduates and graduates who are studying complex
algebraic curves.
  complex algebraic curves kirwan: Plane Algebraic Curves Gerd Fischer, 2001 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.
  complex algebraic curves kirwan: 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.
  complex algebraic curves kirwan: A Guide to Plane Algebraic Curves Keith Kendig, 2011
An accessible introduction to the plane algebraic curves that also serves as a natural entry point to
algebraic geometry. This book can be used for an undergraduate course, or as a companion to
algebraic geometry at graduate level.
  complex algebraic curves kirwan: Introduction to Compact Riemann Surfaces and Dessins
D'Enfants Ernesto Girondo, Gabino González-Diez, 2012 An elementary account of the theory of
compact Riemann surfaces and an introduction to the Belyi-Grothendieck theory of dessins
d'enfants.
  complex algebraic curves kirwan: A Book of Curves Edward Harrington Lockwood, 1967
Describes the drawing of plane curves, cycloidal curves, spirals, glissettes and others.
  complex algebraic curves kirwan: Introduction to Plane Algebraic Curves Ernst Kunz,
2007-06-10 * Employs proven conception of teaching topics in commutative algebra through a focus
on their applications to algebraic geometry, a significant departure from other works on plane
algebraic curves in which the topological-analytic aspects are stressed *Requires only a basic
knowledge of algebra, with all necessary algebraic facts collected into several appendices * Studies
algebraic curves over an algebraically closed field K and those of prime characteristic, which can be
applied to coding theory and cryptography * Covers filtered algebras, the associated graded rings
and Rees rings to deduce basic facts about intersection theory of plane curves, applications of which
are standard tools of computer algebra * Examples, exercises, figures and suggestions for further
study round out this fairly self-contained textbook
  complex algebraic curves kirwan: Algebraic Curves and Riemann Surfaces Rick Miranda,
1995 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 the first chapters. In this way, the book begins as a primer on Riemann
surfaces, with complex charts and meromorphic functions taking centre stage. But the main



examples come fromprojective curves, and slowly but surely the text moves toward the algebraic
category. Proofs of the Riemann-Roch and Serre Dualtiy Theorems are presented in an algebraic
manner, via an adaptation of the adelic proof, expressed completely in terms of solving a
Mittag-Leffler problem. Sheaves andcohomology are introduced as a unifying device in the later
chapters, so that their utility and naturalness are immediately obvious. Requiring a background of
one term of complex variable theory and a year of abstract algebra, this is an excellent graduate
textbook for a second-term course in complex variables or a year-long course in algebraic geometry.
  complex algebraic curves kirwan: Introduction to Metric and Topological Spaces Wilson A
Sutherland, 2009-06-18 One of the ways in which topology has influenced other branches of
mathematics in the past few decades is by putting the study of continuity and convergence into a
general setting. This new edition of Wilson Sutherland's classic text introduces metric and
topological spaces by describing some of that influence. The aim is to move gradually from familiar
real analysis to abstract topological spaces, using metric spaces as a bridge between the two. The
language of metric and topological spaces is established with continuity as the motivating concept.
Several concepts are introduced, first in metric spaces and then repeated for topological spaces, to
help convey familiarity. The discussion develops to cover connectedness, compactness and
completeness, a trio widely used in the rest of mathematics. Topology also has a more geometric
aspect which is familiar in popular expositions of the subject as `rubber-sheet geometry', with
pictures of Möbius bands, doughnuts, Klein bottles and the like; this geometric aspect is illustrated
by describing some standard surfaces, and it is shown how all this fits into the same story as the
more analytic developments. The book is primarily aimed at second- or third-year mathematics
students. There are numerous exercises, many of the more challenging ones accompanied by hints,
as well as a companion website, with further explanations and examples as well as material
supplementary to that in the book.
  complex algebraic curves kirwan: 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.
  complex algebraic curves kirwan: The Moduli Space of Curves Robert H. Dijkgraaf, Carel
Faber, Gerard B.M. van der Geer, 2012-12-06 The moduli space Mg of curves of fixed genus g – that
is, the algebraic variety that parametrizes all curves of genus g – is one of the most intriguing
objects of study in algebraic geometry these days. Its appeal results not only from its beautiful
mathematical structure but also from recent developments in theoretical physics, in particular in
conformal field theory.
  complex algebraic curves kirwan: A Short Course on Banach Space Theory N. L.
Carothers, 2005 Publisher Description
  complex algebraic curves kirwan: Singular Points of Plane Curves C. T. C. Wall,
2004-11-15 Publisher Description
  complex algebraic curves kirwan: Geometric Invariant Theory David Mumford, John Fogarty,
1982 This standard reference on applications of invariant theory to the construction of moduli
spaces is a systematic exposition of the geometric aspects of classical theory of polynomial
invariants. This new, revised edition is completely updated and enlarged with an additional chapter
on the moment map by Professor Frances Kirwan. It includes a fully updated bibliography of work in
this area.
  complex algebraic curves kirwan: Riemann Surfaces and Algebraic Curves Renzo



Cavalieri, Eric Miles, 2016-09-26 Hurwitz theory, the study of analytic functions among Riemann
surfaces, is a classical field and active research area in algebraic geometry. The subject's interplay
between algebra, geometry, topology and analysis is a beautiful example of the interconnectedness
of mathematics. This book introduces students to this increasingly important field, covering key
topics such as manifolds, monodromy representations and the Hurwitz potential. Designed for
undergraduate study, this classroom-tested text includes over 100 exercises to provide motivation
for the reader. Also included are short essays by guest writers on how they use Hurwitz theory in
their work, which ranges from string theory to non-Archimedean geometry. Whether used in a
course or as a self-contained reference for graduate students, this book will provide an exciting
glimpse at mathematics beyond the standard university classes.
  complex algebraic curves kirwan: A New Look at Geometry Irving Adler, 2013-10-03 Richly
detailed survey of the evolution of geometrical ideas and development of concepts of modern
geometry: projective, Euclidean, and non-Euclidean geometry; role of geometry in Newtonian
physics, calculus, relativity. Over 100 exercises with answers. 1966 edition.
  complex algebraic curves kirwan: Strings and Geometry Clay Mathematics Institute. Summer
School, Isaac Newton Institute for Mathematical Sciences, 2004 Contains selection of expository and
research article by lecturers at the school. Highlights current interests of researchers working at the
interface between string theory and algebraic supergravity, supersymmetry, D-branes, the McKay
correspondence andFourer-Mukai transform.
  complex algebraic curves kirwan: An Invitation to Quantum Cohomology Joachim Kock, Israel
Vainsencher, 2007-12-27 Elementary introduction to stable maps and quantum cohomology presents
the problem of counting rational plane curves Viewpoint is mostly that of enumerative geometry
Emphasis is on examples, heuristic discussions, and simple applications to best convey the intuition
behind the subject Ideal for self-study, for a mini-course in quantum cohomology, or as a special
topics text in a standard course in intersection theory
  complex algebraic curves kirwan: 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).
  complex algebraic curves kirwan: The Moment-Weight Inequality and the Hilbert–Mumford
Criterion Valentina Georgoulas, Joel W. Robbin, Dietmar Arno Salamon, 2022-01-01 This book
provides an introduction to geometric invariant theory from a differential geometric viewpoint. It is
inspired by certain infinite-dimensional analogues of geometric invariant theory that arise naturally
in several different areas of geometry. The central ingredients are the moment-weight inequality
relating the Mumford numerical invariants to the norm of the moment map, the negative gradient
flow of the moment map squared, and the Kempf--Ness function. The exposition is essentially
self-contained, except for an appeal to the Lojasiewicz gradient inequality. A broad variety of
examples illustrate the theory, and five appendices cover essential topics that go beyond the basic
concepts of differential geometry. The comprehensive bibliography will be a valuable resource for
researchers. The book is addressed to graduate students and researchers interested in geometric
invariant theory and related subjects. It will be easily accessible to readers with a basic
understanding of differential geometry and does not require any knowledge of algebraic geometry.
  complex algebraic curves kirwan: Lectures on K3 Surfaces Daniel Huybrechts, 2016-09-26 K3



surfaces are central objects in modern algebraic geometry. This book examines this important class
of Calabi–Yau manifolds from various perspectives in eighteen self-contained chapters. It starts with
the basics and guides the reader to recent breakthroughs, such as the proof of the Tate conjecture
for K3 surfaces and structural results on Chow groups. Powerful general techniques are introduced
to study the many facets of K3 surfaces, including arithmetic, homological, and differential
geometric aspects. In this context, the book covers Hodge structures, moduli spaces, periods,
derived categories, birational techniques, Chow rings, and deformation theory. Famous open
conjectures, for example the conjectures of Calabi, Weil, and Artin–Tate, are discussed in general
and for K3 surfaces in particular, and each chapter ends with questions and open problems. Based
on lectures at the advanced graduate level, this book is suitable for courses and as a reference for
researchers.
  complex algebraic curves kirwan: Rational Algebraic Curves J. Rafael Sendra, Franz
Winkler, Sonia Pérez-Diaz, 2007-12-10 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.
  complex algebraic curves kirwan: Lectures on Invariant Theory Igor Dolgachev, 2003-08-07
The primary goal of this 2003 book is to give a brief introduction to the main ideas of algebraic and
geometric invariant theory. It assumes only a minimal background in algebraic geometry, algebra
and representation theory. Topics covered include the symbolic method for computation of
invariants on the space of homogeneous forms, the problem of finite-generatedness of the algebra of
invariants, the theory of covariants and constructions of categorical and geometric quotients.
Throughout, the emphasis is on concrete examples which originate in classical algebraic geometry.
Based on lectures given at University of Michigan, Harvard University and Seoul National
University, the book is written in an accessible style and contains many examples and exercises. A
novel feature of the book is a discussion of possible linearizations of actions and the variation of
quotients under the change of linearization. Also includes the construction of toric varieties as torus
quotients of affine spaces.
  complex algebraic curves kirwan: Dependence Logic Jouko Väänänen, 2007-05-10
Dependence is a common phenomenon, wherever one looks: ecological systems, astronomy, human
history, stock markets - but what is the logic of dependence? This book is the first to carry out a
systematic logical study of this important concept, giving on the way a precise mathematical
treatment of Hintikka's independence friendly logic. Dependence logic adds the concept of
dependence to first order logic. Here the syntax and semantics of dependence logic are studied,
dependence logic is given an alternative game theoretic semantics, and results about its complexity
are proven. This is a graduate textbook suitable for a special course in logic in mathematics,
philosophy and computer science departments, and contains over 200 exercises, many of which have
a full solution at the end of the book. It is also accessible to readers, with a basic knowledge of logic,
interested in new phenomena in logic.
  complex algebraic curves kirwan: Complex Algebraic Curves China Edition Frances
Kirwan, 1992
  complex algebraic curves kirwan: 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.
  complex algebraic curves kirwan: Lectures on Symplectic Geometry Ana Cannas da Silva,
2004-10-27 The goal of these notes is to provide a fast introduction to symplectic geometry for
graduate students with some knowledge of differential geometry, de Rham theory and classical Lie



groups. This text addresses symplectomorphisms, local forms, contact manifolds, compatible almost
complex structures, Kaehler manifolds, hamiltonian mechanics, moment maps, symplectic reduction
and symplectic toric manifolds. It contains guided problems, called homework, designed to
complement the exposition or extend the reader's understanding. There are by now excellent
references on symplectic geometry, a subset of which is in the bibliography of this book. However,
the most efficient introduction to a subject is often a short elementary treatment, and these notes
attempt to serve that purpose. This text provides a taste of areas of current research and will
prepare the reader to explore recent papers and extensive books on symplectic geometry where the
pace is much faster. For this reprint numerous corrections and clarifications have been made, and
the layout has been improved.
  complex algebraic curves kirwan: Abelian Varieties, Theta Functions and the Fourier
Transform Alexander Polishchuk, 2003-04-21 Presents a modern treatment of the theory of theta
functions in the context of algebraic geometry.
  complex algebraic curves kirwan: Computational Commutative Algebra 1 Martin Kreuzer,
Lorenzo Robbiano, 2008-07-15 This introduction to polynomial rings, Gröbner bases and applications
bridges the gap in the literature between theory and actual computation. It details numerous
applications, covering fields as disparate as algebraic geometry and financial markets. To aid in a
full understanding of these applications, more than 40 tutorials illustrate how the theory can be
used. The book also includes many exercises, both theoretical and practical.
  complex algebraic curves kirwan: Algebraic Curves over a Finite Field J. W. P. Hirschfeld,
Gabor Korchmaros, Fernando Torres, 2013-03-25 This book provides an accessible and
self-contained introduction to the theory of algebraic curves over a finite field, a subject that has
been of fundamental importance to mathematics for many years and that has essential applications
in areas such as finite geometry, number theory, error-correcting codes, and cryptology. Unlike
other books, this one emphasizes the algebraic geometry rather than the function field approach to
algebraic curves. The authors begin by developing the general theory of curves over any field,
highlighting peculiarities occurring for positive characteristic and requiring of the reader only basic
knowledge of algebra and geometry. The special properties that a curve over a finite field can have
are then discussed. The geometrical theory of linear series is used to find estimates for the number
of rational points on a curve, following the theory of Stöhr and Voloch. The approach of Hasse and
Weil via zeta functions is explained, and then attention turns to more advanced results: a
state-of-the-art introduction to maximal curves over finite fields is provided; a comprehensive
account is given of the automorphism group of a curve; and some applications to coding theory and
finite geometry are described. The book includes many examples and exercises. It is an
indispensable resource for researchers and the ideal textbook for graduate students.
  complex algebraic curves kirwan: Geometry of Algebraic Curves Enrico Arbarello,
Maurizio Cornalba, Phillip Griffiths, Joseph Daniel Harris, 2013-08-30 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
advance beyond the legacy left by the classical 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).



  complex algebraic curves kirwan: An Introduction to Sieve Methods and Their Applications
Alina Carmen Cojocaru, M. Ram Murty, 2005-12-08 Rather than focus on the technical details which
can obscure the beauty of sieve theory, the authors focus on examples and applications, developing
the theory in parallel.
  complex algebraic curves kirwan: 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.
  complex algebraic curves kirwan: Moduli of Curves Joe Harris, Ian Morrison, 2006-04-06 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 moduli spaces of curves are constructed, illustrates typical
applications with the proofs of the Brill-Noether 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.
  complex algebraic curves kirwan: A Scrapbook of Complex Curve Theory Charles Herbert
Clemens, 2002-12-10 This fine book by Herb Clemens quickly became a favorite of many algebraic
geometers when it was first published in 1980. It has been popular with novices and experts ever
since. It is written as a book of ``impressions'' of a journey through the theory of complex algebraic
curves. Many topics of compelling beauty occur along the way. A cursory glance at the subjects
visited reveals a wonderfully eclectic selection, from conics and cubics to theta functions, Jacobians,
and questions of moduli. By the end of the book, the theme of theta functions becomes clear,
culminating in the Schottky problem. The author's intent was to motivate further study and to
stimulate mathematical activity. The attentive reader will learn much about complex algebraic
curves and the tools used to study them. The book can be especially useful to anyone preparing a
course on the topic of complex curves or anyone interested in supplementing his/her reading.
  complex algebraic curves kirwan: The Arithmetic of Elliptic Curves Joseph H. Silverman,
2013-03-09 The theory of elliptic curves is distinguished by its long history and by the diversity of
the methods that have been used in its study. This book treats the 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.
  complex algebraic curves kirwan: Singular Intersection Homology Greg Friedman,
2020-09-24 The first expository book-length introduction to intersection homology from the
viewpoint of singular and piecewise linear chains.
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