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ALGEBRA AN GEBRAIC GEOMETRY

Algebra and Algebraic Geometry

Galois Theory for Beginners
A Historical Perspective
Jorg Bewersdorff

Translated by David Kramer
For those with minimal exposure to undergraduate mathematics, the

book would make for some formidable reading. ... it provides excellent
historical and mathematical context. __CHOICE Reviews

This book offers an approachable introduction to Galois theory that is ideally

suited to undergraduates and beginning graduate students. The text offers a historical progression
from solutions of the general equations of degree 3 and 4 to solving equations of higher degree by
radicals. A deeper understanding of the subject is explored through the main theorem on symmetric
polynomials, the factorization of polynomials, and ideas around cyclotomic equations.

READERSHIP: Undergraduates and graduate students interested in Galois Theory.
2006; 180 pp.; softcover; ISBN: 978-0-8218-3817-4; List US$35; AMS members US$28; Order code: STML/35

Transformation Groups for Beginners B s rameranca uanaee
S. V. Duzhin, Steklov Institute of Mathematics, St. Petersburg, Russia, and S .
B. D. Chebotarevsky, Minsk, Belarus G:::lspgrf?rauon

Beginners
This is a book that one can hand to a motivated student and expect them

to get something out of it... —_MAA Reviews f

This book is intended for undergraduate students and all those interested in §
mathematics. Its goal is to give an easy introduction to the concept of a trans-
formation group using examples from different areas of mathematics.

The warm-up of the first two chapters includes a discussion of algebraic

operations on points in the plane, and of Euclidean plane movements. Then the notions of a trans-
formation group and of an abstract group are introduced. Group actions, orbits, and invariants
constitute the subject of the next chapter. The book concludes with an elementary exposition of the
basic ideas of Sophus Lie about symmetries of differential equations.

The book contains plenty of figures, as well as many exercises with hints and solutions, which help
the reader to master the material.

READERSHIP: Students interested in group theory, especially with applications to geometry.
2004; 246 pp.; softcover; ISBN: 978-0-8218-3643-9; List US$39; AMS members US$31; Order code: STML/25

Order Online | www.ams.org/bookstore 3



ALGEBRA AND ALGEBRAIC GEOMETRY

Plane
Algebraic

Curves

Gerd Fischer

Plane Algebraic Curves
Gerd Fischer, Heinrich-Heine-Universitat, Disseldorf, Germany

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.

READERSHIP: Advanced undergraduates, graduate students, and research
mathematicians interested in algebraic geometry.

2001; 231 pp.; softcover; ISBN: 978-0-8218-2122-0; List US$37; AMS members US$30;
Order code: STML/15

Frames for Undergraduates

Deguang Han, University of Central Florida, Orlando, FL, Keri Kornelson,
Grinnell College, IA, David Larson, Texas A&M University, College Station,
TX, and Eric Weber, lowa State University, Ames, 1A

This introduction to the theory of Hilbert space frames is designed to moti-
vate undergraduate students by presenting mathematical theory while also
showing how it can be used to develop publishable results. The book is based
on the Research Experience for Undergraduates (REU) program conducted
at several colleges. The final chapter assists students in composing their own
presentations on the subject.

READERSHIP: Undergraduate and graduate students interested in linear algebra and applications,
and the theory of frames.
2007; 295 pp.; softcover; ISBN: 978-0-8218-4212-6; List US$49; AMS members US$39; Order code: STML/40

Elementary
Algebraic
Geometry

Klaus Hulek

Elementary Algebraic Geometry
Klaus Hulek, Universitat Hannover, Germany

All'in all, the book does an excellent job of explaining what algebraic
geometry is about, what are the basic results, and it invites the reader to
continue exploring the subject. —_MAA Online

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.

READERSHIP: Advanced undergraduates, graduate students, and research mathematicians inter-
ested in algebra and algebraic geometry; those working in neighboring fields (algebraic topology,
algebra, Lie groups, etc.) who need to know the basics of algebraic geometry.

2003; 213 pp.; softcover; ISBN: 978-0-8218-2952-3; List US$35; AMS members US$28; Order code: STML/20

Order by Phone | 1-401-455-4000 or 1-800-321-4267



ALGEBRA AND ALGEBRAIC GEOMETRY

Enumerative Geometry and String Theory =
Sheldon Katz, University of Illinois at Urbana-Champaign, 1L -

. . . . . . Geomerry and
It is a nicely and intuitively written remarkable little booklet covering a String Theory
huge amount of interesting material describing a beautiful area, where Shebdon Katr
modern mathematics and theoretical physics meet. It can give inspiration
to teachers for a lecture series on the topic as well as a chance for self-
study by students. —European Mathematical Society Newsletter am '
Perhaps the most famous example of how ideas from modern physics have |~

revolutionized mathematics is the way string theory has led to an overhaul

of enumerative geometry, an area of mathematics that started in the eighteen hundreds. Century-
old problems of enumerating geometric configurations have now been solved using new and deep
mathematical techniques inspired by physics!

READERSHIP: Undergraduate and graduate students interested in algebraic geometry or in math-
ematical physics.

This volume was co-published with the Institute for Advanced Study/Park City Mathematics Institute.

2006; 206 pp.; softcover; ISBN: 978-0-8218-3687-3; List US$35; AMS members US$28; Order code: STML/32

A (Terse) Introduction to Linear Algebra | o

Yitzhak Katznelson, Stanford University, CA, and Yonatan R. Katznelson,
University of California, Santa Cruz, CA

This concise presentation of the core material of linear algebra will appeal
to students with some mathematical maturity and an interest in abstraction
and formal reasoning. This self-contained treatment of the subject assumes |
minimal mathematical background on the reader’s part. The final chapter |
presents directions for applications of the core material.

READERSHIP: Undergraduate and graduate students interested in linear
algebra.
2008; 215 pp.; softcover; ISBN: 978-0-8218-4419-9; List US$35; AMS members US$28; Order code: STML/44

Finite Fields and Applications

Gary L. Mullen, Pennsylvania State University, University Park, PA, and
Carl Mummert, University of Michigan, Ann Arbor, MI

This book uses an opening discussion of the properties of finite fields to set
the stage for a subsequent look at finite fields’ diversity of applications. The
subject is handled in a way to make the book useful both as an auxiliary text
and for self-study. A set of exercises of varying levels of difficulty serve to
motivate the reader further.

READERSHIP: Undergraduate and graduate students interested in the
theory of finite fields and applications.

This book is co-published with Mathematics Advanced Study Semesters.

2007; 175 pp.; softcover; ISBN: 978-0-8218-4418-2; List US$35; AMS members US$28; Order code: STML/41

Order Online | www.ams.org/bookstore 5



ALGEBRA AND ALGEBRAIC GEOMETRY

Invariant Theory
Mara D. Neusel, Texas Tech University, Lubbock, TX

If you are an undergraduate, or first-year graduate student, and you love
algebra, certainly you will enjoy this book, and you will learn a lot from
it. It is pleasant reading, and it is self-contained. I strongly recommend
this book for an advanced undergraduate or first-year graduate course,
and also for independent study. —_MAA Online

This introduction to invariant theory of finite groups acting linearly on
polynomial algebras illustrates the dynamic nature of this area of research.
Each section of the book includes an application of invariant theory to other areas of mathematics
or to fields such as engineering and physics. Numerous exercises, examples, and results obtained by
students add to the text’s value.

READERSHIP: Undergraduate and graduate students interested in invariant theory and its applica-
tions.
2007; 314 pp.; softcover; ISBN: 978-0-8218-4132-7; List US$49; AMS members US$39; Order code: STML/36

Matrix Groups for Undergraduates
Kristopher Tapp, Williams College, Williamstown, MA

Matrix groups touch an enormous spectrum of the mathematical arena.
This textbook brings them into the undergraduate curriculum. It makes an
excellent one-semester course for students familiar with linear and abstract
algebra and prepares them for a graduate course on Lie groups.

Matrix Groups for Undergraduates is concrete and example-driven, with
geometric motivation and rigorous proofs. The story begins and ends with
the rotations of a globe. In between, the author combines rigor and intuition
to describe basic objects of Lie theory: Lie algebras, matrix exponentiation,
Lie brackets, and maximal tori.

READERSHIP: Undergraduates and beginning graduate students interested in group theory.
2005; 166 pp.; softcover; ISBN: 978-0-8218-3785-6; List US$29; AMS members US$23; Order code: STML/29

ALSO AVAILABLE IN ALGEBRA AND ALGEBRAIC GEOMETRY

Codes and Curves
Judy L. Walker, University of Nebraska, Lincoln, NE
2000; 66 pp.; softcover; ISBN: 978-0-8218-2628-7; List US$16; AMS members US$13; Order code: STML/7

6 Order by Phone | 1-401-455-4000 or 1-800-321-4267



ANALYSIS

Analysis

Problems in Mathematical Analysis | [ s e

Real Numbers, Sequences and Series Problems in |{
Mathematical |

W. J. Kaczor and M. T. Nowak, Marie Curie—Sklodowska University, .| Analysis I

Lublin, Poland el i

Sequences and Series
| W.J. Kaczor

We learn by doing. We learn mathematics by doing problems. This book is |
the first volume of a series of books of problems in mathematical analysis.
It is mainly intended for students studying the basic principles of analysis.
However, given its organization, level, and selection of problems, it would
also be an ideal choice for tutorial or problem-solving seminars, particularly
those geared toward the Putnam exam. The volume is also suitable for self-
study.

Each section of the book begins with relatively simple exercises, yet may also contain quite chal-
lenging problems. Very often a few consecutive exercises are concerned with different aspects of
one mathematical problem or theorem. This presentation of material is designed to help student
comprehension and to encourage them to ask their own questions and to start research. The collec-
tion of problems in the book is also intended to help teachers who wish to incorporate the problems
into lectures. Solutions for all the problems are provided.

READERSHIP: Undergraduates, graduate students, and instructors interested in analysis.
2000; 380 pp.; softcover; ISBN: 978-0-8218-2050-6; List US$51; AMS members US$41; Order code: STML/4

Problems in Mathematical Analysis Il B
i i iati Problems in
Continuity and Differentiation Mathematical |
W. J. Kaczor and M. T. Nowak, Marie Curie—Sklodowska University, ?o“::)fm :1
Lublin, Poland Differentiation

‘W. J. Kaczor

M. T. Nowak

As with the first volume, the book is of great help for problem seminars
and also for self-study ... The book can be recommended for libraries and

for students. —European Mathematical Society Newsletter

We learn by doing. We learn mathematics by doing problems. And we learn
more mathematics by doing more problems. If you want to hone your understanding of continuous
and differentiable functions, this book contains hundreds of problems to help you do so. The
emphasis here is on real functions of a single variable.

The book is mainly geared toward students studying the basic principles of analysis. However, given
its selection of problems, organization, and level, it would be an ideal choice for tutorial or problem-
solving seminars, particularly those geared toward the Putnam exam. It is also suitable for self-study.
The presentation of the material is designed to help student comprehension, to encourage them to
ask their own questions, and to start research. The collection of problems will also help teachers who
wish to incorporate problems into their lectures. The problems are grouped into sections according
to the methods of solution. Solutions for the problems are provided.

READERSHIP: Undergraduates, graduate students, and instructors interested in analysis.
2001; 398 pp.; softcover; ISBN: 978-0-8218-2051-3; List US$51; AMS members US$41; Order code: STML/12

Order Online | www.ams.org/bookstore 7



ANALYSIS « APPLICATIONS

Invitation to Ergodic Theory
C. E. Silva, Williams College, Williamstown, MA

Invitation

This introduction into the basic topics of ergodic theory develops all neces-
sary measure theory from scratch. Topics include recurrence, ergodicity, the
ergodic theorem and mixing, as well as a detailed construction of Lebesgue
measure on the real line. The book also includes exercises of varying diffi-
culty and open questions to suggest avenues of research.

READERSHIP: Undergraduate and graduate students interested in ergodic
theory and measure theory.

2008; 262 pp.; softcover; ISBN: 978-0-8218-4420-5; List US$45; AMS members US$36;
Order code: STML/42

ALSO AVAILABLE IN ANALYSIS

Six Themes on Variation

Robert Hardt, Rice University, Houston, TX, Editor

2004; 153 pp.; softcover; ISBN: 978-0-8218-3720-7; List US$29; AMS members US$23; Order code: STML/26

Problems in Mathematical Analysis Il

Integration

W. J. Kaczor and M. T. Nowak, Marie Curie-Sklodowska University, Lublin, Poland

2003; 356 pp.; softcover; ISBN: 978-0-8218-3298-1; List US$49; AMS members US$39; Order code: STML/21

Applications

e . Mathematical Modelling

Mathematical i

Vi A Case Studies Approach

A Case Studies Approach Reinhard IlIner, C. Sean Bohun, Samantha McCollum, and Thea van
Roode, University of Victoria, BC, Canada

hard IlIner

The book is written in a nice manner, the exposition is very friendly and
intriguing... (a) delightful introductory text. — Zentralblatt MATH

This book explains the process of modelling real situations to obtain math-
ematical problems that can be analyzed, thus solving the original problem.

The presentation is in the form of case studies, which are developed much as they would be in true
applications. In many cases, an initial model is created, then modified along the way. Some cases are
familiar, such as the evaluation of an annuity. Others are unique, such as the fascinating situation in
which an engineer, armed only with a slide rule, had 24 hours to compute whether a valve would hold
when a temporary rock plug was removed from a water tunnel.

Each chapter ends with a set of exercises and some suggestions for class projects. Some projects are
extensive, as with the explorations of the predator-prey model; others are more modest.

READERSHIP: Advanced undergraduates, graduate students, and research mathematicians inter-
ested in mathematical modelling and applied mathematics.
2005; 196 pp.; softcover; ISBN: 978-0-8218-3650-7; List US$35; AMS members US$28; Order code: STML/27

8 Order by Phone | 1-401-455-4000 or 1-800-321-4267



APPLICATIONS e« DIFFERENTIAL EQUATIONS

ALSO AVAILABLE IN APPLICATIONS

An Introduction to Game-Theoretic Modelling

Second Edition

Mike Mesterton-Gibbons, Florida State University, Tallahassee, FL

2001; 368 pp.; softcover; ISBN: 978-0-8218-1929-6; List US$41; AMS members US$33; Order code: STML/11

Cryptography: An Introduction

V. V. Yaschenko, Moscow Center for Continuous Mathematics Education, Russia, Editor
2002; 229 pp.; softcover; ISBN: 978-0-8218-2986-8; List US$41; AMS members US$33; Order code: STML/18

Differential Equations

An Introduction to the Mathematical Theory of Waves [ [

Roger Knobel, University of Texas-Pan American, Edinburg, TX o

An Introduction | -~
to the

All'in all, this book provides a sturdy bridge from a course on ordinary M ematicyl -
differential equations, and so | would recommend it, without batting an Theory of Waves|”
eyelash, to any of my differential equations students who wish to continue Roger; Knobel -
their study independently. Further, | feel that it could be very useable as -

a text for a first course in partial differential equations. Kudos to Roger
Knobel on having produced such a well-written and much-needed book!
—MAA Online

Linear and nonlinear waves are a central part of the theory of PDEs. This book begins with a descrip-
tion of one-dimensional waves and their visualization through computer-aided techniques. Next,
traveling waves are covered, such as solitary waves for the Klein-Gordon and KdV equations. Finally,
the author gives a lucid discussion of waves arising from conservation laws, including shock and
rarefaction waves. As an application, interesting models of traffic flow are used to illustrate conserva-
tion laws and wave phenomena.

20

- =

-

This book is based on a course given by the author at the IAS/Park City Mathematics Institute. It is
suitable for independent study by undergraduate students in mathematics, engineering, and science
programs.

READERSHIP: Advanced undergraduates, graduate students, and research mathematicians inter-
ested in nonlinear PDEs.
2000; 196 pp.; softcover; ISBN: 978-0-8218-2039-1; List US$24; AMS members US$19; Order code: STML/3

Order Online | www.ams.org/bookstore 9



DISCRETE MATHEMATICS AND COMBINATORICS « GENERAL AND INTERDISCIPLINARY

Discrete Mathematics and Combinatorics

Lectures in Geometric Combinatorics
Rekha R. Thomas, University of Washington, Seattle, WA

Lectares. in
Geometric
Combinatorics

Undergraduates will find this a very friendly and stimulating introduction
to creative mathematics in higher dimensions.
—CHOICE Magazine

This book presents a course in the geometry of convex polytopes in arbitrary
dimension. It takes readers from the basics of polytope theory to recent
developments around secondary and state polytopes arising from point
configurations. The most needed concepts are developed from scratch. Text
illustrates the interaction among discrete geometry, computational algebra and combinatorics.

T

READERSHIP: Undergraduate and graduate students interested in computational geometry and
polytopes.

This volume was co-published with the Institute for Advanced Study/Park City Mathematics Institute.

2006; 143 pp.; softcover; ISBN: 978-0-8218-4140-2; List US$29; AMS members US$23; Order code: STML/33

ALSO AVAILABLE IN DISCRETE MATHEMATICS AND COMBINATORICS

Ramsey Theory on the Integers

Bruce M. Landman, State University of West Georgia, Carrollton, GA, and Aaron Robertson,
Colgate University, Hamilton, NY

2003; 317 pp.; softcover; ISBN: 978-0-8218-3199-1; List US$49; AMS members US$39; Order code: STML/24
Lectures on Generating Functions

S. K. Lando, Independent University of Moscow, Russia
2003; 148 pp.; softcover; ISBN: 978-0-8218-3481-7; List US$29; AMS members US$23; Order code: STML/23

General and Interdisciplinary

A View from the Top \ g
Analysis, Combinatorics and Number Theory
Alex losevich, University of Missouri, Columbia, MO

This book brings to life the connections among different areas of math-
ematics and illustrates how various subject areas flow from one another.
It is designed to help readers appreciate that mathematics should not be
compartmentalized into distinct subjects. The work inspires interest in
research mathematics by highlighting the process in which ideas evolve.

READERSHIP: Undergraduate students interested in analysis, combina-
torics, number theory, and geometry.
2007; 136 pp.; softcover; ISBN: 978-0-8218-4397-0; List US$29; AMS members US$23; Order code: STML/39
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