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Delving into the Depths: A Comprehensive Guide
to Serge Lang's Algebra

Introduction:

For aspiring mathematicians and seasoned professionals alike, Serge Lang's Algebra looms
large - a monumental text renowned for its rigor, depth, and breadth. This isn't your typical
introductory algebra textbook; Lang's work is a journey into the heart of abstract algebra,
demanding dedication and rewarding perseverance with a profound understanding of the
subject. This comprehensive guide will dissect Lang's Algebra, exploring its structure,
content, challenges, and ultimately, its enduring value in the mathematical landscape. We'll
unpack the key concepts, examine its pedagogical approach, and provide insights to help
you navigate this challenging yet rewarding mathematical odyssey. This post aims to be
the ultimate resource for anyone grappling with, or simply curious about, Serge Lang's
influential text.

Understanding the Scope and Structure of Lang's Algebra

Lang's Algebra isn't a gentle introduction; it's a rigorous exploration of abstract algebra,
demanding a strong foundation in mathematical reasoning and a willingness to engage with
challenging proofs and abstract concepts. Its comprehensiveness is both its strength and its
challenge. The book covers a vast expanse of topics, moving from fundamental concepts to
advanced subjects in a systematic and logical progression.

Key Chapters and Concepts:

Groups: The book begins with a thorough treatment of group theory, laying the groundwork
for much of what follows. Lang explores basic group axioms, subgroups, homomorphisms,
and isomorphism theorems. He delves into the intricacies of group actions and Sylow
theorems, pushing the reader to develop a deep understanding of group structure.

Rings and Fields: Following the exploration of groups, Lang introduces the concepts of rings
and fields, building upon the foundation established in the group theory section. Here, the
reader encounters integral domains, field extensions, and the crucial concept of polynomial
rings. The depth of coverage in this section is remarkable, preparing the reader for more
advanced topics.

Modules: The study of modules provides a crucial bridge between ring theory and linear
algebra. Lang's treatment of modules is thorough, encompassing free modules, finitely
generated modules, and the fundamental theorems of module theory. This section
emphasizes the connections and parallels between modules and vector spaces.

Linear Algebra: Although linear algebra is often treated separately, Lang integrates it
seamlessly within the broader context of abstract algebra. He covers vector spaces, linear
transformations, determinants, and canonical forms, solidifying the reader's understanding



of these essential concepts within the abstract algebraic framework.

Galois Theory: This section is a cornerstone of the book, culminating in the fundamental
theorem of Galois theory. Lang’s presentation, while demanding, provides a clear and
insightful perspective on this elegant and powerful theory, connecting field extensions,
group theory, and the solvability of polynomial equations.

Advanced Topics: The later chapters delve into more advanced topics, including tensor
products, multilinear algebra, and homological algebra. These chapters provide a glimpse
into the more sophisticated aspects of abstract algebra and pave the way for further study.

Pedagogical Approach and Challenges:

Lang's style is famously rigorous and concise. He doesn't shy away from complex proofs
and abstract concepts. This demanding approach, while challenging, fosters a deep and
nuanced understanding of the material. The book assumes a certain level of mathematical
maturity and prior exposure to basic abstract concepts. Many find it helpful to supplement
Lang's Algebra with other textbooks or supplementary materials for a more gradual
introduction to some topics.

Why Study Lang's Algebra?

Despite its difficulty, Lang's Algebra remains a cornerstone text for several reasons. Its
comprehensive scope, rigorous treatment, and clear presentation of core concepts make it
an invaluable resource for anyone serious about mastering abstract algebra. The skills and
understanding gained from grappling with Lang’s text are invaluable in many areas of
mathematics and beyond. It teaches not just the facts, but the methodology of rigorous
mathematical proof and argumentation.

Book Outline: Serge Lang's Algebra

Introduction: Sets, functions, relations, equivalence relations.

Chapter I: Groups: Basic definitions and examples, subgroups, homomorphisms,
isomorphism theorems, group actions, Sylow theorems.

Chapter II: Rings and Fields: Definitions and examples, ideals, prime and maximal ideals,
field extensions, polynomial rings.

Chapter Ill: Modules: Free modules, finitely generated modules, tensor products, exact
sequences.

Chapter IV: Linear Algebra: Vector spaces, linear transformations, determinants, canonical
forms.

Chapter V: Galois Theory: Field extensions, Galois groups, the fundamental theorem of
Galois theory.

Chapter VI: Advanced Topics (Varying by Edition): Tensor products, multilinear algebra,
homological algebra (Content varies significantly across editions).

Appendix: Basic set theory and other foundational concepts.

Conclusion: Summary of key concepts and their interconnections.

Detailed Explanation of Outline Points:



. Introduction: This sets the stage, establishing fundamental mathematical language
and notation. Understanding these basics is crucial for tackling the abstract concepts
in the following chapters.

. Chapter I: Groups: This chapter forms the cornerstone of the book. Mastering group
theory is essential for understanding the rest of the material. The focus is on
developing a deep understanding of group structure and properties.

. Chapter II: Rings and Fields: This chapter expands on the concepts introduced in the
group theory chapter, focusing on algebraic structures with additional operations. The
concepts introduced here are fundamental to many areas of mathematics.

. Chapter Ill: Modules: This chapter introduces the concept of modules, which
generalize vector spaces to rings. Understanding modules is crucial for many
advanced topics in algebra and related fields.

. Chapter IV: Linear Algebra: This chapter integrates linear algebra within the abstract
algebraic framework, highlighting the connections between linear transformations and
modules.

. Chapter V: Galois Theory: This pivotal chapter introduces the elegant and powerful
Galois theory, connecting field extensions, group theory, and the solvability of
polynomial equations.

. Chapter VI: Advanced Topics: This varies significantly across editions but often
explores deeper, more specialized aspects of abstract algebra.

. Appendix: This provides a concise review of foundational mathematical concepts,
serving as a helpful refresher.



1. Conclusion: The conclusion ties together the key themes and concepts explored
throughout the book, highlighting the interconnectedness of the various branches of
abstract algebra.

Frequently Asked Questions (FAQSs):

1. Is Lang's Algebra suitable for beginners? No, it's a challenging text best suited for
students with a solid foundation in linear algebra and some exposure to abstract
concepts.

1. What other resources should | use alongside Lang's Algebra? Consider supplementing
with more introductory texts or online resources to clarify concepts.

1. Which edition of Lang's Algebra should | buy? Different editions cover slightly different
material; choose based on your specific needs and learning objectives. Checking
reviews and syllabi is helpful.

1. How much time should | dedicate to studying this book? It depends on your
background and pace, but expect a significant time investment.

1. Is there a solutions manual available? Solutions manuals might exist for some
editions, but access may be limited.

1. Is Lang's Algebra relevant to computer science? Yes, the abstract algebraic concepts
are relevant to areas like cryptography and theoretical computer science.

1. Are there any online courses that use Lang's Algebra? While unlikely to be solely
based on Lang's Algebra, some advanced algebra courses may incorporate its
content.



1. What are the prerequisites for understanding Lang's Algebra? A strong background in
linear algebra and a basic understanding of abstract mathematical reasoning are
crucial.

1. How does Lang's Algebra compare to other abstract algebra textbooks? It's known for
its rigor and depth, often considered more challenging than introductory texts but
rewarding for dedicated learners.

Related Articles:

1. Abstract Algebra: A Beginner's Guide: A gentler introduction to core concepts, easing
the transition to more advanced texts like Lang's.

1. Group Theory: An Introductory Approach: Focuses specifically on group theory,
providing a strong foundation for Lang's treatment.

1. Ring Theory: Ideals and Modules: A detailed exploration of ring theory, supplementing
Lang's coverage.

1. Field Extensions and Galois Theory: A more accessible introduction to Galois theory,
building towards understanding Lang's presentation.

1. Linear Algebra: A Modern Approach: Provides a strong background in linear algebra,
essential for grasping Lang's integration of linear algebra into the abstract algebraic
framework.

1. Tensor Products and Multilinear Algebra: Explores these advanced topics in greater
detail, complementing the advanced sections of Lang's Algebra.



1. Homological Algebra: An Introduction: A more accessible introduction to homological
algebra, preparing the reader for Lang's advanced treatment.

1. Mathematical Proof Techniques: Provides essential skills in writing and understanding
rigorous mathematical proofs.

1. Comparing Abstract Algebra Textbooks: An overview of different abstract algebra
texts, highlighting their strengths and weaknesses, including a comparison with Lang's
Algebra.

algebra serge lang: Algebra Serge Lang, 2005-06-21 This book is intended as a basic text for
a one year course in algebra at the graduate level or as a useful reference for mathematicians and
professionals who use higher-level algebra. This book successfully addresses all of the basic
concepts of algebra. For the new edition, the author has added exercises and made numerous
corrections to the text. From MathSciNet's review of the first edition: The author has an impressive
knack for presenting the important and interesting ideas of algebra in just the right way, and he
never gets bogged down in the dry formalism which pervades some parts of algebra.

algebra serge lang: Algebra Serge Lang, 1967

algebra serge lang: Undergraduate Algebra Serge Lang, 2013-06-29 The companion title,
Linear Algebra, has sold over 8,000 copies The writing style is very accessible The material can be
covered easily in a one-year or one-term course Includes Noah Snyder's proof of the Mason-Stothers
polynomial abc theorem New material included on product structure for matrices including
descriptions of the conjugation representation of the diagonal group

algebra serge lang: Introduction to Linear Algebra Serge Lang, 2012-12-06 This is a short text
in linear algebra, intended for a one-term course. In the first chapter, Lang discusses the relation
between the geometry and the algebra underlying the subject, and gives concrete examples of the
notions which appear later in the book. He then starts with a discussion of linear equations, matrices
and Gaussian elimination, and proceeds to discuss vector spaces, linear maps, scalar products,
determinants, and eigenvalues. The book contains a large number of exercises, some of the routine
computational type, while others are conceptual.

algebra serge lang: Real and Functional Analysis Serge Lang, 2012-12-06 This book is meant
as a text for a first-year graduate course in analysis. In a sense, it covers the same topics as
elementary calculus but treats them in a manner suitable for people who will be using it in further
mathematical investigations. The organization avoids long chains of logical interdependence, so that
chapters are mostly independent. This allows a course to omit material from some chapters without
compromising the exposition of material from later chapters.

algebra serge lang: Riemann-Roch Algebra William Fulton, Serge Lang, 2013-03-14 In various
contexts of topology, algebraic geometry, and algebra (e.g. group representations), one meets the
following situation. One has two contravariant functors K and A from a certain category to the
category of rings, and a natural transformation p:K--+A of contravariant functors. The Chern
character being the central exam ple, we call the homomorphisms Px: K(X)--+ A(X) characters. Given
f: X--+ Y, we denote the pull-back homomorphisms by and fA: A(Y)--+ A(X). As functors to abelian



groups, K and A may also be covariant, with push-forward homomorphisms and fA: A(X)--+ A(Y).
Usually these maps do not commute with the character, but there is an element r f E A(X) such that
the following diagram is commutative: K(X)~A(X) fK j J~A K(Y) --p;-+ A(Y) The map in the top line is
p x multiplied by r f. When such commutativity holds, we say that Riemann-Roch holds for f. This
type of formulation was first given by Grothendieck, extending the work of Hirzebruch to such a
relative, functorial setting. Since then viii INTRODUCTION several other theorems of this
Riemann-Roch type have appeared. Un derlying most of these there is a basic structure having to do
only with elementary algebra, independent of the geometry. One purpose of this monograph is to
describe this algebra independently of any context, so that it can serve axiomatically as the need
arises.

algebra serge lang: Undergraduate Algebra Serge Lang, 2006-10-31 The companion title,
Linear Algebra, has sold over 8,000 copies The writing style is very accessible The material can be
covered easily in a one-year or one-term course Includes Noah Snyder's proof of the Mason-Stothers
polynomial abc theorem New material included on product structure for matrices including
descriptions of the conjugation representation of the diagonal group

algebra serge lang: Basic Mathematics Serge Lang, 1988-01

algebra serge lang: Calculus of Several Variables Serge Lang, 2012-12-06 This new, revised
edition covers all of the basic topics in calculus of several variables, including vectors, curves,
functions of several variables, gradient, tangent plane, maxima and minima, potential functions,
curve integrals, Green’s theorem, multiple integrals, surface integrals, Stokes’ theorem, and the
inverse mapping theorem and its consequences. It includes many completely worked-out problems.

algebra serge lang: Algebra: Chapter 0 Paolo Aluffi, 2021-11-09 Algebra: Chapter 0 is a
self-contained introduction to the main topics of algebra, suitable for a first sequence on the subject
at the beginning graduate or upper undergraduate level. The primary distinguishing feature of the
book, compared to standard textbooks in algebra, is the early introduction of categories, used as a
unifying theme in the presentation of the main topics. A second feature consists of an emphasis on
homological algebra: basic notions on complexes are presented as soon as modules have been
introduced, and an extensive last chapter on homological algebra can form the basis for a follow-up
introductory course on the subject. Approximately 1,000 exercises both provide adequate practice to
consolidate the understanding of the main body of the text and offer the opportunity to explore many
other topics, including applications to number theory and algebraic geometry. This will allow
instructors to adapt the textbook to their specific choice of topics and provide the independent
reader with a richer exposure to algebra. Many exercises include substantial hints, and navigation of
the topics is facilitated by an extensive index and by hundreds of cross-references.

algebra serge lang: Algebraic Structures Serge Lang, 1967

algebra serge lang: A First Course in Calculus Serge Lang, 2012-09-17 This fifth edition of
Lang's book covers all the topics traditionally taught in the first-year calculus sequence. Divided into
five parts, each section of A FIRST COURSE IN CALCULUS contains examples and applications
relating to the topic covered. In addition, the rear of the book contains detailed solutions to a large
number of the exercises, allowing them to be used as worked-out examples -- one of the main
improvements over previous editions.

algebra serge lang: Linear Algebra Lang, 1996

algebra serge lang: Linear Algebra Kuldeep Singh, 2013-10 This book is intended for first- and
second-year undergraduates arriving with average mathematics grades ... The strength of the text is
in the large number of examples and the step-by-step explanation of each topic as it is introduced. It
is compiled in a way that allows distance learning, with explicit solutions to all of the set problems
freely available online http://www.oup.co.uk/companion/singh -- From preface.

algebra serge lang: SL2(R) S. Lang, 2012-12-06 SL2(R) gives the student an introduction to
the infinite dimensional representation theory of semisimple Lie groups by concentrating on one
example - SL2(R). This field is of interest not only for its own sake, but for its connections with other
areas such as number theory, as brought out, for example, in the work of Langlands. The rapid



development of representation theory over the past 40 years has made it increasingly difficult for a
student to enter the field. This book makes the theory accessible to a wide audience, its only
prerequisites being a knowledge of real analysis, and some differential equations.

algebra serge lang: Fundamentals of Diophantine Geometry S. Lang, 2013-06-29 Diophantine
problems represent some of the strongest aesthetic attractions to algebraic geometry. They consist
in giving criteria for the existence of solutions of algebraic equations in rings and fields, and
eventually for the number of such solutions. The fundamental ring of interest is the ring of ordinary
integers Z, and the fundamental field of interest is the field Q of rational numbers. One discovers
rapidly that to have all the technical freedom needed in handling general problems, one must
consider rings and fields of finite type over the integers and rationals. Furthermore, one is led to
consider also finite fields, p-adic fields (including the real and complex numbers) as representing a
localization of the problems under consideration. We shall deal with global problems, all of which
will be of a qualitative nature. On the one hand we have curves defined over say the rational
numbers. Ifthe curve is affine one may ask for its points in Z, and thanks to Siegel, one can classify
all curves which have infinitely many integral points. This problem is treated in Chapter VII. One
may ask also for those which have infinitely many rational points, and for this, there is only Mordell's
conjecture that if the genus is :;;; 2, then there is only a finite number of rational points.

algebra serge lang: Basic Abstract Algebra P. B. Bhattacharya, S. K. Jain, S. R. Nagpaul,
1994-11-25 This book provides a complete abstract algebra course, enabling instructors to select the
topics for use in individual classes.

algebra serge lang: The Beauty of Doing Mathematics Serge Lang, 1985-09-04 If someone
told you that mathematics is quite beautiful, you might be surprised. But you should know that some
people do mathematics all their lives, and create mathematics, just as a composer creates music.
Usually, every time a mathematician solves a problem, this gives rise to many oth ers, new and just
as beautiful as the one which was solved. Of course, often these problems are quite difficult, and as
in other disciplines can be understood only by those who have studied the subject with some depth,
and know the subject well. In 1981, Jean Brette, who is responsible for the Mathematics Section of
the Palais de la Decouverte (Science Museum) in Paris, invited me to give a conference at the Palais.
I had never given such a conference before, to a non-mathematical public. Here was a challenge:
could I communicate to such a Saturday afternoon audience what it means to do mathematics, and
why one does mathematics? By mathematics | mean pure mathematics. This doesn't mean that pure
math is better than other types of math, but I and a number of others do pure mathematics, and it's
about them that I am now concerned. Math has a bad reputation, stemming from the most
elementary levels. The word is in fact used in many different contexts. First, I had to explain briefly
these possible contexts, and the one with which I wanted to deal.

algebra serge lang: Introduction to Linear Algebra Gilbert Strang, 1993 Book Description:
Gilbert Strang's textbooks have changed the entire approach to learning linear algebra -- away from
abstract vector spaces to specific examples of the four fundamental subspaces: the column space
and nullspace of A and A'. Introduction to Linear Algebra, Fourth Edition includes challenge
problems to complement the review problems that have been highly praised in previous editions.
The basic course is followed by seven applications: differential equations, engineering, graph theory,
statistics, Fourier methods and the FFT, linear programming, and computer graphics. Thousands of
teachers in colleges and universities and now high schools are using this book, which truly explains
this crucial subject.

algebra serge lang: Algebraic Number Theory Serge Lang, 2013-06-29 This is a second edition
of Lang's well-known textbook. It covers all of the basic material of classical algebraic number
theory, giving the student the background necessary for the study of further topics in algebraic
number theory, such as cyclotomic fields, or modular forms. Lang's books are always of great value
for the graduate student and the research mathematician. This updated edition of Algebraic number
theory is no exception.—-MATHEMATICAL REVIEWS

algebra serge lang: Abelian Varieties Serge Lang, 2019-02-13 Based on the work in algebraic




geometry by Norwegian mathematician Niels Henrik Abel (1802-29), this monograph was originally
published in 1959 and reprinted later in author Serge Lang's career without revision. The treatment
remains a basic advanced text in its field, suitable for advanced undergraduates and graduate
students in mathematics. Prerequisites include some background in elementary qualitative algebraic
geometry and the elementary theory of algebraic groups. The book focuses exclusively on Abelian
varieties rather than the broader field of algebraic groups; therefore, the first chapter presents all
the general results on algebraic groups relevant to this treatment. Each chapter begins with a brief
introduction and concludes with a historical and bibliographical note. Topics include general
theorems on Abelian varieties, the theorem of the square, divisor classes on an Abelian variety,
functorial formulas, the Picard variety of an arbitrary variety, the I-adic representations, and
algebraic systems of Abelian varieties. The text concludes with a helpful Appendix covering the
composition of correspondences.

algebra serge lang: Linear Algebra Serge Lang, 1987-01-26 Linear Algebra is intended for a
one-term course at the junior or senior level. It begins with an exposition of the basic theory of
vector spaces and proceeds to explain the fundamental structure theorem for linear maps, including
eigenvectors and eigenvalues, quadratic and hermitian forms, diagnolization of symmetric,
hermitian, and unitary linear maps and matrices, triangulation, and Jordan canonical form. The book
also includes a useful chapter on convex sets and the finite-dimensional Krein-Milman theorem. The
presentation is aimed at the student who has already had some exposure to the elementary theory of
matrices, determinants and linear maps. However the book is logically self-contained. In this new
edition, many parts of the book have been rewritten and reorganized, and new exercises have been
added.

algebra serge lang: A Book of Abstract Algebra Charles C Pinter, 2010-01-14 Accessible but
rigorous, this outstanding text encompasses all of the topics covered by a typical course in
elementary abstract algebra. Its easy-to-read treatment offers an intuitive approach, featuring
informal discussions followed by thematically arranged exercises. This second edition features
additional exercises to improve student familiarity with applications. 1990 edition.

algebra serge lang: Math Talks for Undergraduates Serge Lang, 2012-12-06 For many years,
Serge Lang has given talks on selected items in mathematics which could be extracted at a level
understandable by those who have had calculus. Written in a conversational tone, Lang now
presents a collection of those talks as a book covering such topics as: prime numbers, the abc
conjecture, approximation theorems of analysis, Bruhat-Tits spaces, and harmonic and symmetric
polynomials. Each talk is written in a lively and informal style meant to engage any reader looking
for further insight into mathematics.

algebra serge lang: Basic Algebra Anthony W. Knapp, 2007-07-28 Basic Algebra and
Advanced Algebra systematically develop concepts and tools in algebra that are vital to every
mathematician, whether pure or applied, aspiring or established. Together, the two books give the
reader a global view of algebra and its role in mathematics as a whole. The presentation includes
blocks of problems that introduce additional topics and applications to science and engineering to
guide further study. Many examples and hundreds of problems are included, along with a separate
90-page section giving hints or complete solutions for most of the problems.

algebra serge lang: Complex analysis , 1996

algebra serge lang: A Course in Algebra Ernest Borisovich Vinberg, 2003-04-10 Presents
modern algebra. This book includes such topics as affine and projective spaces, tensor algebra,
Galois theory, Lie groups, and associative algebras and their representations. It is suitable for
independent study for advanced undergraduates and graduate students.

algebra serge lang: Solutions Manual for Lang’s Linear Algebra Rami Shakarchi,
2012-12-06 This solutions manual for Lang’s Undergraduate Analysis provides worked-out solutions
for all problems in the text. They include enough detail so that a student can fill in the intervening
details between any pair of steps.

algebra serge lang: Advanced Modern Algebra Joseph J. Rotman, 2023-02-22 This book is the



second part of the new edition of Advanced Modern Algebra (the first part published as Graduate
Studies in Mathematics, Volume 165). Compared to the previous edition, the material has been
significantly reorganized and many sections have been rewritten. The book presents many topics
mentioned in the first part in greater depth and in more detail. The five chapters of the book are
devoted to group theory, representation theory, homological algebra, categories, and commutative
algebra, respectively. The book can be used as a text for a second abstract algebra graduate course,
as a source of additional material to a first abstract algebra graduate course, or for self-study.

algebra serge lang: Linear Algebra and Geometry Igor R. Shafarevich, Alexey O. Remizov,
2012-08-23 This book on linear algebra and geometry is based on a course given by renowned
academician I.R. Shafarevich at Moscow State University. The book begins with the theory of linear
algebraic equations and the basic elements of matrix theory and continues with vector spaces, linear
transformations, inner product spaces, and the theory of affine and projective spaces. The book also
includes some subjects that are naturally related to linear algebra but are usually not covered in
such courses: exterior algebras, non-Euclidean geometry, topological properties of projective spaces,
theory of quadrics (in affine and projective spaces), decomposition of finite abelian groups, and
finitely generated periodic modules (similar to Jordan normal forms of linear operators).
Mathematical reasoning, theorems, and concepts are illustrated with numerous examples from
various fields of mathematics, including differential equations and differential geometry, as well as
from mechanics and physics.

algebra serge lang: Geometry Serge Lang, Gene Murrow, 2013-04-17 At last: geometry in an
exemplary, accessible and attractive form! The authors emphasise both the intellectually stimulating
parts of geometry and routine arguments or computations in concrete or classical cases, as well as
practical and physical applications. They also show students the fundamental concepts and the
difference between important results and minor technical routines. Altogether, the text presents a
coherent high school curriculum for the geometry course, naturally backed by numerous examples
and exercises.

algebra serge lang: Groups, Matrices, and Vector Spaces James B. Carrell, 2017-09-02 This
unique text provides a geometric approach to group theory and linear algebra, bringing to light the
interesting ways in which these subjects interact. Requiring few prerequisites beyond understanding
the notion of a proof, the text aims to give students a strong foundation in both geometry and
algebra. Starting with preliminaries (relations, elementary combinatorics, and induction), the book
then proceeds to the core topics: the elements of the theory of groups and fields (Lagrange's
Theorem, cosets, the complex numbers and the prime fields), matrix theory and matrix groups,
determinants, vector spaces, linear mappings, eigentheory and diagonalization, Jordan
decomposition and normal form, normal matrices, and quadratic forms. The final two chapters
consist of a more intensive look at group theory, emphasizing orbit stabilizer methods, and an
introduction to linear algebraic groups, which enriches the notion of a matrix group. Applications
involving symm etry groups, determinants, linear coding theory and cryptography are interwoven
throughout. Each section ends with ample practice problems assisting the reader to better
understand the material. Some of the applications are illustrated in the chapter appendices. The
author's unique melding of topics evolved from a two semester course that he taught at the
University of British Columbia consisting of an undergraduate honors course on abstract linear
algebra and a similar course on the theory of groups. The combined content from both makes this
rare text ideal for a year-long course, covering more material than most linear algebra texts. It is
also optimal for independent study and as a supplementary text for various professional applications.
Advanced undergraduate or graduate students in mathematics, physics, computer science and
engineering will find this book both useful and enjoyable.

algebra serge lang: Advanced Algebra Anthony W. Knapp, 2007-10-11 Basic Algebra and
Advanced Algebra systematically develop concepts and tools in algebra that are vital to every
mathematician, whether pure or applied, aspiring or established. Advanced Algebra includes
chapters on modern algebra which treat various topics in commutative and noncommutative algebra




and provide introductions to the theory of associative algebras, homological algebras, algebraic
number theory, and algebraic geometry. Many examples and hundreds of problems are included,
along with hints or complete solutions for most of the problems. Together the two books give the
reader a global view of algebra and its role in mathematics as a whole.

algebra serge lang: Topics in Cohomology of Groups Serge Lang, 2014-09-01

algebra serge lang: Introduction to Topology Bert Mendelson, 2012-04-26 Concise
undergraduate introduction to fundamentals of topology — clearly and engagingly written, and filled
with stimulating, imaginative exercises. Topics include set theory, metric and topological spaces,
connectedness, and compactness. 1975 edition.

algebra serge lang: Algebra with Galois Theory Emil Artin, 2007 'Algebra with Galois Theory'
is based on lectures by Emil Artin. The book is an ideal textbook for instructors and a supplementary
or primary textbook for students.

algebra serge lang: Linear Algebra Kenneth Hoffman, Ray Alden Kunze, 2015

algebra serge lang: Algebra Saunders Mac Lane, Garrett Birkhoff, 2023-10-10 This book
presents modern algebra from first principles and is accessible to undergraduates or graduates. It
combines standard materials and necessary algebraic manipulations with general concepts that
clarify meaning and importance. This conceptual approach to algebra starts with a description of
algebraic structures by means of axioms chosen to suit the examples, for instance, axioms for
groups, rings, fields, lattices, and vector spaces. This axiomatic approach—emphasized by Hilbert
and developed in Germany by Noether, Artin, Van der Waerden, et al., in the 1920s—was
popularized for the graduate level in the 1940s and 1950s to some degree by the authors'
publication of A Survey of Modern Algebra. The present book presents the developments from that
time to the first printing of this book. This third edition includes corrections made by the authors.

algebra serge lang: Linear Algebra Done Right Sheldon Axler, 1997-07-18 This text for a
second course in linear algebra, aimed at math majors and graduates, adopts a novel approach by
banishing determinants to the end of the book and focusing on understanding the structure of linear
operators on vector spaces. The author has taken unusual care to motivate concepts and to simplify
proofs. For example, the book presents - without having defined determinants - a clean proof that
every linear operator on a finite-dimensional complex vector space has an eigenvalue. The book
starts by discussing vector spaces, linear independence, span, basics, and dimension. Students are
introduced to inner-product spaces in the first half of the book and shortly thereafter to the finite-
dimensional spectral theorem. A variety of interesting exercises in each chapter helps students
understand and manipulate the objects of linear algebra. This second edition features new chapters
on diagonal matrices, on linear functionals and adjoints, and on the spectral theorem; some sections,
such as those on self-adjoint and normal operators, have been entirely rewritten; and hundreds of
minor improvements have been made throughout the text.

algebra serge lang: Graduate Algebra Louis Halle Rowen, 2006 This book is an expanded text
for a graduate course in commutative algebra, focusing on the algebraic underpinnings of algebraic
geometry and of number theory. Accordingly, the theory of affine algebras is featured, treated both
directly and via the theory of Noetherian and Artinian modules, and the theory of graded algebras is
included to provide the foundation for projective varieties. Major topics include the theory of
modules over a principal ideal domain, and its applicationsto matrix theory (including the Jordan
decomposition), the Galois theory of field extensions, transcendence degree, the prime spectrum of
an algebra, localization, and the classical theory of Noetherian and Artinian rings. Later chapters
include some algebraic theory of elliptic curves (featuring theMordell-Weil theorem) and valuation
theory, including local fields. One feature of the book is an extension of the text through a series of
appendices. This permits the inclusion of more advanced material, such as transcendental field
extensions, the discriminant and resultant, the theory of Dedekind domains, and basic theorems of
rings of algebraic integers. An extended appendix on derivations includes the Jacobian conjecture
and Makar-Limanov's theory of locally nilpotent derivations. Grobnerbases can be found in another
appendix. Exercises provide a further extension of the text. The book can be used both as a textbook



and as a reference source.
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