
i n herstein topics in algebra
i n herstein topics in algebra represents a foundational collection of concepts and principles
essential to the study of abstract algebra. This influential compilation, often associated with the works
of I.N. Herstein, covers a broad spectrum of algebraic structures including groups, rings, fields, and
vector spaces. The topics explored are not only theoretical but also emphasize rigorous proofs and
problem-solving techniques that are critical for both students and researchers in mathematics.
Understanding i n herstein topics in algebra provides a solid grounding in algebraic theory, paving the
way for advanced studies in mathematics and its applications in science and engineering. This article
delves into the key themes presented in Herstein’s algebraic works, elucidating their importance and
offering insight into the core areas that define modern algebra. The following sections will outline the
fundamental topics, major algebraic structures, and the methods used to approach complex algebraic
problems.
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Fundamental Concepts in Algebra
The foundation of i n herstein topics in algebra rests on a clear understanding of basic algebraic
notions such as sets, operations, and mappings. These concepts establish the language and
framework for more complex structures like groups and rings. Herstein’s approach emphasizes the
axiomatic method, where algebraic systems are defined by a set of axioms that govern their
behavior. This rigorous framework allows for systematic study and classification of algebraic objects.

Sets and Binary Operations
Sets form the basic universe for algebraic structures, and binary operations define how elements
within these sets interact. A binary operation on a set associates every pair of elements to a single
element of the same set, a crucial property for forming groups and rings. Herstein highlights the
importance of closure, associativity, identity elements, and inverses as key properties that determine
the type of algebraic structure.



Functions and Homomorphisms
Functions, especially homomorphisms, play a critical role in connecting different algebraic structures.
A homomorphism is a structure-preserving map between two algebraic objects, such as groups or
rings, that respects the operations defined on them. Understanding homomorphisms is essential for
studying isomorphisms, kernels, and images, which are central concepts in Herstein’s treatment of
algebra.

Logical Foundations and Proof Techniques
Herstein’s topics in algebra strongly emphasize rigorous proof techniques, including direct proofs,
proof by contradiction, and induction. These methods ensure that results are not only true but
established beyond doubt. Logical precision is a hallmark of the study, reinforcing the importance of
clarity and rigor in mathematical reasoning.

Group Theory
Group theory is a cornerstone of i n herstein topics in algebra, focusing on the study of groups—sets
equipped with a single associative binary operation possessing an identity element and inverses for
every element. Herstein’s exposition begins with the definition and examples of groups, progressing
to more advanced topics such as subgroups, cosets, and group homomorphisms.

Basic Definitions and Examples
Groups are introduced through familiar examples, including the integers under addition and
permutation groups. Herstein stresses the importance of understanding cyclic groups, symmetric
groups, and dihedral groups as foundational examples that illustrate key group properties.

Subgroups and Cosets
Subgroups are subsets of groups that themselves satisfy the group axioms. The concept of cosets
arises naturally when exploring the partitioning of groups into equivalence classes relative to a
subgroup. These ideas lead to the study of Lagrange’s theorem, which relates the order of subgroups
to the order of the entire group.

Normal Subgroups and Quotient Groups
Normal subgroups are subgroups invariant under conjugation by elements of the group. They enable
the construction of quotient groups, which are fundamental in understanding group structure and
homomorphisms. Herstein’s treatment thoroughly explores these concepts, highlighting their
importance in classifying groups.



Group Homomorphisms and Isomorphisms
Group homomorphisms preserve group structure and lead to the notion of isomorphisms, which
identify groups that are structurally the same. The kernel and image of a homomorphism provide
insight into the group's internal structure and the fundamental theorem of homomorphisms.

Ring Theory
Ring theory is another major component of i n herstein topics in algebra, involving algebraic
structures equipped with two binary operations: addition and multiplication. Rings generalize familiar
number systems and are essential in both pure and applied mathematics.

Definition and Examples of Rings
A ring is defined as a set equipped with two operations satisfying properties like distributivity,
associativity, and the existence of an additive identity and inverses. Herstein presents examples
ranging from integers and polynomial rings to matrix rings, illustrating diverse ring structures.

Subrings and Ideals
Subrings are subsets of rings that themselves form rings under the inherited operations. Ideals are
special subrings that play a central role in constructing factor rings and in ring homomorphisms. The
concept of ideals parallels normal subgroups in group theory and is crucial for ring classification.

Ring Homomorphisms and Quotient Rings
Ring homomorphisms are structure-preserving maps between rings. The kernel of a ring
homomorphism is an ideal, and this relationship enables the construction of quotient rings. Herstein
highlights these concepts as foundational for understanding ring structure and morphisms.

Integral Domains and Fields
Integral domains are rings with no zero divisors, an important subclass that leads naturally to the
study of fields. Fields are rings in which every nonzero element has a multiplicative inverse, making
them fundamental in algebraic structures and number theory.

Field Theory
Field theory, a critical aspect of i n herstein topics in algebra, focuses on fields and their extensions. It
provides the framework for solving polynomial equations and understanding algebraic structures over
various bases.



Definition and Properties of Fields
Fields are commutative rings with unity, where every nonzero element is invertible under
multiplication. Herstein emphasizes the importance of fields such as rational numbers, real numbers,
complex numbers, and finite fields in algebraic study.

Field Extensions
Field extensions involve enlarging a base field to a bigger field containing it. These extensions are
fundamental in understanding algebraic equations and constructing new fields with desired
properties. Herstein introduces simple extensions and algebraic versus transcendental elements.

Algebraic and Transcendental Elements
Elements of an extension field are classified as algebraic if they satisfy a polynomial equation with
coefficients in the base field, or transcendental if they do not. This distinction is pivotal in field theory
and has far-reaching implications in algebra.

Splitting Fields and Algebraic Closures
Splitting fields are minimal fields containing all roots of a given polynomial, while algebraic closures
are fields containing roots of all polynomials over a base field. These concepts are central to the study
of polynomial factorization and Galois theory.

Vector Spaces and Linear Algebra
Vector spaces are a natural extension of i n herstein topics in algebra, connecting algebraic structures
with geometric intuition. They provide the setting for linear transformations, matrices, and systems of
linear equations.

Definition and Examples of Vector Spaces
A vector space over a field consists of a set of vectors with operations of addition and scalar
multiplication satisfying certain axioms. Herstein’s discussions include examples such as Euclidean
spaces, polynomial spaces, and function spaces.

Subspaces and Bases
Subspaces are subsets of vector spaces that themselves are vector spaces. Bases are sets of vectors
that are linearly independent and span the entire space, providing a coordinate system for vectors.
These concepts are fundamental for dimension theory.



Linear Transformations and Matrices
Linear transformations map vectors between vector spaces while preserving vector addition and
scalar multiplication. Representing these transformations with matrices connects abstract algebra to
computational methods. Herstein covers the interplay between linear transformations and matrix
algebra extensively.

Eigenvalues and Eigenvectors
Eigenvalues and eigenvectors characterize the action of linear transformations by identifying vectors
that are scaled rather than rotated. These concepts are crucial in many areas including differential
equations, quantum mechanics, and numerical analysis.

Advanced Topics and Applications
Beyond the core i n herstein topics in algebra, advanced subjects explore deeper structural properties
and applications of algebraic theory. These include modules, polynomial rings, and non-commutative
algebra.

Modules and Their Properties
Modules generalize vector spaces by allowing scalars from a ring rather than a field. This
generalization opens up new avenues for algebraic study, especially in commutative algebra and
representation theory.

Polynomial Rings and Factorization
Polynomial rings extend the concept of rings to include polynomials in one or more variables.
Herstein’s treatment includes factorization properties, irreducibility criteria, and the role of polynomial
rings in algebraic extensions.

Non-Commutative Algebra
Non-commutative algebra studies rings and algebras where the multiplication is not commutative.
This area includes matrix algebras and division rings, providing a rich field of investigation beyond
classical commutative structures.

Applications in Cryptography and Coding Theory
The algebraic structures studied in i n herstein topics in algebra have significant applications in
modern technologies such as cryptography and error-correcting codes. Understanding group and field
theory is essential for designing secure communication systems and reliable data transmission
methods.
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Frequently Asked Questions

Who was I. N. Herstein and what is his contribution to
algebra?
I. N. Herstein was a prominent mathematician known for his work in algebra, particularly in ring
theory and noncommutative algebra. He authored several influential textbooks that have shaped
modern algebra education.

What are the main topics covered in Herstein's book 'Topics in
Algebra'?
'Topics in Algebra' by I. N. Herstein covers fundamental concepts in group theory, ring theory, fields,
vector spaces, and linear algebra, providing a rigorous introduction to abstract algebra.

How does Herstein's approach to teaching algebra differ from
other textbooks?
Herstein emphasizes clear, concise proofs and a problem-solving approach that encourages deep
understanding. His style focuses on developing the reader's ability to think abstractly and rigorously.

What is the significance of the exercises in Herstein's 'Topics
in Algebra'?
The exercises in Herstein's book are known for their depth and variety, ranging from routine problems
to challenging proofs, which help students develop strong problem-solving skills and a thorough
understanding of algebraic concepts.

Can Herstein's 'Topics in Algebra' be used for self-study?
Yes, many students and self-learners successfully use Herstein's 'Topics in Algebra' for self-study due
to its clear explanations and comprehensive exercises, although some prior mathematical maturity is
recommended.



What are some key theorems discussed in Herstein's algebra
text?
Key theorems include Lagrange's Theorem in group theory, the Isomorphism Theorems for groups
and rings, the structure theory of finite abelian groups, and fundamental results about polynomial
rings and fields.

How does Herstein introduce the concept of groups in
algebra?
Herstein introduces groups through axiomatic definitions, followed by examples and properties,
gradually building towards more complex structures and theorems to develop a solid foundational
understanding.

What role does ring theory play in Herstein's 'Topics in
Algebra'?
Ring theory is a central theme in the book, where Herstein explores ring structures, ideals, factor
rings, and connections to fields, laying the groundwork for advanced study in algebra and number
theory.

Are there any modern updates or editions of Herstein's
'Topics in Algebra'?
While the original text remains a classic, some newer editions include additional exercises, updated
notation, and references, but the core content and Herstein's distinctive style remain largely
unchanged.

How important is 'Topics in Algebra' by Herstein for graduate
studies in mathematics?
'Topics in Algebra' is considered a fundamental text for graduate and advanced undergraduate
students, providing the essential abstract algebra background necessary for research and further
study in mathematics.

Additional Resources
1. Topics in Algebra by I.N. Herstein
This classic textbook covers fundamental concepts in abstract algebra, including groups, rings, and
fields. Herstein's clear exposition and numerous exercises make it ideal for undergraduates and
beginning graduate students. The book emphasizes theory development and problem-solving
techniques, fostering a deep understanding of algebraic structures.

2. Abstract Algebra by I.N. Herstein
A comprehensive introduction to abstract algebra, this book explores groups, rings, and fields with a
focus on proofs and theory. Herstein’s engaging style and carefully selected examples help readers



build intuition alongside formal knowledge. It is widely used in university courses and appreciated for
its clarity and rigor.

3. Noncommutative Rings by I.N. Herstein
This advanced text delves into the structure and theory of noncommutative rings, an important area
in modern algebra. Herstein presents key results and concepts with precision, ideal for graduate
students and researchers. The book covers topics such as ideals, radicals, and division rings,
providing a solid foundation in ring theory beyond commutative cases.

4. Linear Algebra by I.N. Herstein
Herstein's approach to linear algebra emphasizes the theoretical underpinnings of vector spaces and
linear transformations. The text balances abstract theory with concrete examples, aiming to develop
both understanding and computational skill. Suitable for advanced undergraduates, it lays
groundwork for further study in algebra and related fields.

5. Algebraic Structures and Their Applications by I.N. Herstein
This collection of essays and papers showcases Herstein’s insights into various algebraic structures
including groups, rings, and fields. It highlights applications of algebra in different mathematical
contexts and illustrates the depth and breadth of the subject. The book serves as a valuable resource
for those interested in both theory and applications.

6. Introduction to Group Theory by I.N. Herstein
Focused specifically on group theory, this book introduces the basic concepts, classification, and
applications of groups. Herstein’s exposition helps readers grasp symmetry and structure underlying
algebraic systems. The text includes numerous exercises that reinforce theoretical understanding and
problem-solving skills.

7. Rings and Fields by I.N. Herstein
This book provides a thorough exploration of ring and field theory, highlighting their interplay and
significance in algebra. Herstein’s clear writing guides readers through essential concepts such as
ideals, factorization, and field extensions. It is well-suited for students seeking a deeper
understanding of algebraic systems.

8. Algebraic Theory of Quadratic Forms by I.N. Herstein
Herstein explores the algebraic aspects of quadratic forms, a topic with connections to number theory
and geometry. The text addresses classification, invariants, and transformations of quadratic forms
within an algebraic framework. This specialized book is valuable for advanced students and
researchers interested in algebraic forms.

9. Commutative Algebra by I.N. Herstein
This work focuses on commutative rings and their properties, a foundational area in algebra with
applications in algebraic geometry and number theory. Herstein discusses prime ideals, localization,
and integral extensions with clarity. It serves as an excellent introduction for those aiming to study
advanced algebraic concepts.
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  i n herstein topics in algebra: TOPICS IN ALGEBRA, 2ND ED I.N.Herstein, 2006 About The
Book: This book on algebra includes extensive revisions of the material on finite groups and Galois
Theory. Further more the book also contains new problems relating to Algebra.
  i n herstein topics in algebra: Topics in Algebra I. N. Herstein, 1991-01-16 New edition
includes extensive revisions of the material on finite groups and Galois Theory. New problems added
throughout.
  i n herstein topics in algebra: Topics in Algebra I. N. Herstein, 2012-11-01
  i n herstein topics in algebra: An Introduction to Gröbner Bases William W. Adams,
Philippe Loustaunau, 2022-04-25 A very carefully crafted introduction to the theory and some of the
applications of Gröbner bases … contains a wealth of illustrative examples and a wide variety of
useful exercises, the discussion is everywhere well-motivated, and further developments and
important issues are well sign-posted … has many solid virtues and is an ideal text for beginners in
the subject … certainly an excellent text. —Bulletin of the London Mathematical Society As the
primary tool for doing explicit computations in polynomial rings in many variables, Gröbner bases
are an important component of all computer algebra systems. They are also important in
computational commutative algebra and algebraic geometry. This book provides a leisurely and
fairly comprehensive introduction to Gröbner bases and their applications. Adams and Loustaunau
cover the following topics: the theory and construction of Gröbner bases for polynomials with
coefficients in a field, applications of Gröbner bases to computational problems involving rings of
polynomials in many variables, a method for computing syzygy modules and Gröbner bases in
modules, and the theory of Gröbner bases for polynomials with coefficients in rings. With over 120
worked-out examples and 200 exercises, this book is aimed at advanced undergraduate and
graduate students. It would be suitable as a supplement to a course in commutative algebra or as a
textbook for a course in computer algebra or computational commutative algebra. This book would
also be appropriate for students of computer science and engineering who have some acquaintance
with modern algebra.
  i n herstein topics in algebra: Real Analysis S. Nanda, V.P. Saxena, 2000-09-07 This book
would be useful as text for undergraduate students of all Indian universities and engineering
institutes, including the Indian Institutes of Technology. Real Analysis is a CORE subject in
mathematics at the college level. The prerequisite for this course is Higher Secondary level
mathematics including calculus. The authors have, however, included a preliminary chapter on Set
Theory to make the book as self contained as possible. In addition to discussing the “basics” of a first
course, the book also contains a large number of examples to aid better student understanding of
the subject.
  i n herstein topics in algebra: Field and Galois Theory Patrick Morandi, 2012-12-06 In the
fall of 1990, I taught Math 581 at New Mexico State University for the first time. This course on field
theory is the first semester of the year-long graduate algebra course here at NMSU. In the back of
my mind, I thought it would be nice someday to write a book on field theory, one of my favorite
mathematical subjects, and I wrote a crude form of lecture notes that semester. Those notes sat
undisturbed for three years until late in 1993 when I finally made the decision to turn the notes into
a book. The notes were greatly expanded and rewritten, and they were in a form sufficient to be
used as the text for Math 581 when I taught it again in the fall of 1994. Part of my desire to write a
textbook was due to the nonstandard format of our graduate algebra sequence. The first semester of
our sequence is field theory. Our graduate students generally pick up group and ring theory in a
senior-level course prior to taking field theory. Since we start with field theory, we would have
tojump into the middle of most graduate algebra textbooks. This can make reading the text difficult
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by not knowing what the author did before the field theory chapters. Therefore, a book devoted to
field theory is desirable for us as a text. While there are a number of field theory books around, most
of these were less complete than I wanted.
  i n herstein topics in algebra: Automated Deduction in Geometry Dongming Wang,
1998-03-18 This book constitutes the thoroughly refereed and revised post-workshop proceedings of
the International Workshop on Automated Deduction in Geometry, held in Toulouse, France, in
September 1996. The revised extended papers accepted for inclusion in the volume were selected on
the basis of double reviewing. Among the topics covered are automated geometric reasoning and the
deduction applied to Dixon resultants, Gröbner bases, characteristic sets, computational geometry,
algebraic geometry, and planet motion; furthermore the system REDLOG is demonstrated and the
verification of geometric statements as well as the automated production of proof in Euclidean
Geometry are present.
  i n herstein topics in algebra: Handbook of Discrete and Combinatorial Mathematics Kenneth
H. Rosen, 2017-10-19 Handbook of Discrete and Combinatorial Mathematics provides a
comprehensive reference volume for mathematicians, computer scientists, engineers, as well as
students and reference librarians. The material is presented so that key information can be located
and used quickly and easily. Each chapter includes a glossary. Individual topics are covered in
sections and subsections within chapters, each of which is organized into clearly identifiable parts:
definitions, facts, and examples. Examples are provided to illustrate some of the key definitions,
facts, and algorithms. Some curious and entertaining facts and puzzles are also included. Readers
will also find an extensive collection of biographies. This second edition is a major revision. It
includes extensive additions and updates. Since the first edition appeared in 1999, many new
discoveries have been made and new areas have grown in importance, which are covered in this
edition.
  i n herstein topics in algebra: Group Theory I ( UGC-CBCS) Dr. Manoranjan Kumar Singh
& Dr. Shubh Narayan Singh, Group Theory I is designed as per the UGC Choice Based Credit
System (CBCS) curriculum to meet the requirement of undergraduate students of mathematics and
aptly covers the fundamental principles, Homomorphisms and Isomorphisms, Subgroups,
Symmetric, Abelian and Cyclic Groups among other topics. Written in a lucid and concise manner,
the textbook is an adept balance between theory with practice.
  i n herstein topics in algebra: Calculus Gems: Brief Lives and Memorable Mathematics
George F. Simmons, 2020-03-17 Calculus Gems, a collection of essays written about mathematicians
and mathematics, is a spin-off of two appendices (Biographical Notes and Variety of Additional
Topics) found in Simmons' 1985 calculus book. With many additions and some minor adjustments,
the material will now be available in a separate softcover volume. The text is suitable as a
supplement for a calculus course and/or a history of mathematics course, The overall aim is bound
up in the question, What is mathematics for? and in Simmons' answer, To delight the mind and help
us understand the world. The essays are independent of one another, allowing the instructor to pick
and choose among them. Part A, Brief Lives, is a biographical history of mathematics from earliest
times (Thales, 625–547 BC) through the late 19th century (Weierstrass, 1815–1897) that serves to
connect mathematics to the broader intellectual and social history of Western civilization. Part B,
Memorable Mathematics, is a collection of interesting topics from number theory, geometry, and
science arranged in an order roughly corresponding to the order of most calculus courses. Some of
these sections have a few problems for the student to solve. Students can gain perspective on the
mathematical experience and learn some mathematics not contained in the usual courses, and
instructors can assign student papers and projects based on the essays. The book teaches by
example that mathematics is more than computation. Original illustrations of influential
mathematicians in history and their inventions accompany the brief biographies and mathematical
discussions.
  i n herstein topics in algebra: A Course on Group Theory John S. Rose, 2013-05-27 Text for
advanced courses in group theory focuses on finite groups, with emphasis on group actions.



Explores normal and arithmetical structures of groups as well as applications. 679 exercises. 1978
edition.
  i n herstein topics in algebra: Number Theory W.A. Coppel, 2009-08-12 Number Theory is
more than a comprehensive treatment of the subject. It is an introduction to topics in higher level
mathematics, and unique in its scope; topics from analysis, modern algebra, and discrete
mathematics are all included. The book is divided into two parts. Part A covers key concepts of
number theory and could serve as a first course on the subject. Part B delves into more advanced
topics and an exploration of related mathematics. The prerequisites for this self-contained text are
elements from linear algebra. Valuable references for the reader are collected at the end of each
chapter. It is suitable as an introduction to higher level mathematics for undergraduates, or for
self-study.
  i n herstein topics in algebra: Primality Testing and Integer Factorization in Public-Key
Cryptography Song Y. Yan, 2009-04-03 Intended for advanced level students in computer science
and mathematics, this key text, now in a brand new edition, provides a survey of recent progress in
primality testing and integer factorization, with implications for factoring based public key
cryptography. For this updated and revised edition, notable new features include a comparison of
the Rabin-Miller probabilistic test in RP, the Atkin-Morain elliptic curve test in ZPP and the AKS
deterministic test.
  i n herstein topics in algebra: Advanced Calculus R. Creighton Buck, 2003-12-30
Demonstrating analytical and numerical techniques for attacking problems in the application of
mathematics, this well-organized, clearly written text presents the logical relationship and
fundamental notations of analysis. Buck discusses analysis not solely as a tool, but as a subject in its
own right. This skill-building volume familiarizes students with the language, concepts, and standard
theorems of analysis, preparing them to read the mathematical literature on their own. The text
revisits certain portions of elementary calculus and gives a systematic, modern approach to the
differential and integral calculus of functions and transformations in several variables, including an
introduction to the theory of differential forms. The material is structured to benefit those students
whose interests lean toward either research in mathematics or its applications.
  i n herstein topics in algebra: Scientia Magna, Vol. 1, No. 2, 2005 Zhang Wenpeng, W. B.
Vasantha Kandasamy, 2006 Collection of papers from various scientists dealing with smarandache
notions in science.
  i n herstein topics in algebra: Nonlinear System Theory Casti, 1985-02-21 Nonlinear
System Theory
  i n herstein topics in algebra: Quipu: Decorated Permutation Representations Of Finite
Groups Yongju Bae, J Scott Carter, Byeorhi Kim, 2024-06-27 This book studies dihedral groups,
dicyclic groups, other finite subgroups of the 3-dimensional sphere, and the 2-fold extensions of the
symmetric group on 4 letters from the point of view of decorated string diagrams of permutations.
These are our metaphorical quipu. As you might expect, the book is replete with illustrations. In
(almost) all cases, explicit diagrams for the elements of the group are given. The exception is the
binary icosahedral group in which only the generators and relations are exhibited.
  i n herstein topics in algebra: Geometry of the Quintic Jerry Michael Shurman, 1997-01-31
This book helps students at the advanced undergraduate and beginning graduate levels to develop
connections between the algebra, geometry, and analysis that they know, and to better appreciate
the totality of what they have learned. The text demonstrates the use of general concepts by
applying theorems from various areas in the context of one problem - solving the quintic. The
problem is approached from two directions: the first is Felix Klein's nineteenth-century approach,
using the icosahedron. The second approach presents recent works of Peter Doyle and Curt
McMullen, which update Klein's use of transcendental functions to a solution through pure iteration.
  i n herstein topics in algebra: Romantic Theory Leon Chai, 2006-07-31 Winner of the
Jean-Pierre Barricelli Prize given by the International Conference on Romanticism This original
study explores the new idea of theory that emerged in the wake of the French Revolution. Leon Chai



sees in the Romantic age a significant movement across several broad fields of intellectual endeavor,
from theoretical concepts to an attempt to understand how they arise. He contends that this
movement led to a spatial treatment of concepts, the primacy of development over concepts, and the
creation of metatheory, or the formal analysis of theory. Chai begins with P. B. Shelley on the need
for conceptual framework, or theory. He then considers how Friedrich Wolf and Friedrich Schlegel
shift from a preoccupation with antiquity to a heightened self-awareness of Romantic nostalgia for
that lost past. He finds a similar reflexivity in Napoleon's battle plan at Jena and, subsequently, in
Hegel's move from substance to subject. Chai then turns to the sciences: Xavier Bichat's rejection of
the idea of a unitary vital principle for life as process; the chemical theory of matter developed by
Humphry Davy; and the work of Évariste Galois, whose proof of the solvability of equations using
radicals ushered in the age of metatheory. Chai concludes with reactions to theory: Coleridge's
proposal of the conflict between reason and understanding as a model of theory, Mary Shelley's
effort to replace theory with a different kind of relationship to external others, and Hölderlin's
reflection on the limits of representation and the possibility of fulfillment beyond it.
  i n herstein topics in algebra: An Introduction to Mathematical Cryptography Jeffrey
Hoffstein, Jill Pipher, J.H. Silverman, 2008-12-15
ThecreationofpublickeycryptographybyDi?eandHellmanin1976andthe subsequent invention of the
RSA public key cryptosystem by Rivest, Shamir, and Adleman in 1978 are watershed events in the
long history of secret c- munications. It is hard to overestimate the importance of public key cr-
tosystems and their associated digital signature schemes in the modern world of computers and the
Internet. This book provides an introduction to the theory of public key cryptography and to the
mathematical ideas underlying that theory. Public key cryptography draws on many areas of
mathematics, including number theory, abstract algebra, probability, and information theory. Each
of these topics is introduced and developed in su?cient detail so that this book provides a
self-contained course for the beginning student. The only prerequisite is a ?rst course in linear
algebra. On the other hand, students with stronger mathematical backgrounds can move directly to
cryptographic applications and still have time for advanced topics such as elliptic curve pairings and
lattice-reduction algorithms. Amongthemanyfacetsofmoderncryptography,thisbookchoosestoc-
centrate primarily on public key cryptosystems and digital signature schemes. This allows for an
in-depth development of the necessary mathematics - quired for both the construction of these
schemes and an analysis of their security. The reader who masters the material in this book will not
only be well prepared for further study in cryptography, but will have acquired a real understanding
of the underlying mathematical principles on which modern cryptography is based.
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