
linear algebra done right second
edition
linear algebra done right second edition is a pivotal resource for students
and professionals seeking a deep understanding of linear algebra. Authored by
the eminent mathematician Sheldon Axler, this second edition refines the
insights of the first edition while maintaining the rigor and clarity that
has made it a staple in mathematical education. This article delves into the
key features of the book, its educational philosophy, the structure of its
content, and its significance in the field of linear algebra. By exploring
the unique aspects of this edition, readers will gain an appreciation for why
it is widely regarded as an essential text for mastering linear algebra
concepts.
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Overview of Linear Algebra Done Right
Linear Algebra Done Right is a textbook that provides a modern approach to
linear algebra, emphasizing a vector space perspective rather than the
traditional matrix-centric view. This approach allows students to grasp the
fundamental concepts of linear algebra in a more intuitive manner. The second
edition builds upon the strengths of the first, enhancing clarity and depth
while introducing new exercises and examples that cater to a diverse range of
learners.

Historical Context
Since its first publication in 1994, Linear Algebra Done Right has gained



significant acclaim in academic circles. It addresses the needs of both
undergraduate and graduate students by presenting linear algebra in a way
that is accessible yet intellectually stimulating. The book has been adopted
in various courses worldwide, making it a standard reference in the field.

Target Audience
The book is suitable for a wide array of readers, including:

Undergraduate students studying mathematics and related disciplines.

Graduate students seeking a deeper understanding of linear algebra.

Instructors looking for a comprehensive and clear textbook for their
courses.

Professionals working in fields that require a strong foundation in
linear algebra.

Key Features of the Second Edition
The second edition of Linear Algebra Done Right introduces several
enhancements that elevate the learning experience. These features not only
improve the content but also make it more engaging for readers.

Improved Clarity and Explanations
One of the most notable improvements in the second edition is the clarity of
explanations. Axler has refined many sections to ensure that complex concepts
are articulated in a straightforward manner. This is especially beneficial
for students who may struggle with traditional linear algebra texts.

Expanded Exercises and Examples
Another significant enhancement is the addition of numerous exercises and
examples throughout the text. These exercises range in difficulty, allowing
students to test their understanding progressively. The problems are designed
to encourage critical thinking and application of concepts learned.

Educational Philosophy and Approach
Sheldon Axler's educational philosophy is evident throughout the text,



emphasizing conceptual understanding over computational skills. This
philosophy is rooted in the belief that a strong foundation in theory leads
to better problem-solving abilities in practical applications.

Vector Space Focus
The book’s focus on vector spaces rather than matrices sets it apart from
traditional linear algebra texts. By prioritizing vector spaces, Axler helps
students develop a more profound understanding of linear transformations and
their properties, which are crucial in advanced mathematics.

Emphasis on Proofs and Theoretical Constructs
Linear Algebra Done Right encourages students to engage with proofs and
theoretical constructs. This emphasis not only prepares students for higher-
level mathematics but also fosters analytical thinking. Readers are guided
through the reasoning behind key theorems, enhancing their appreciation for
the subject.

Structure of the Book
The organization of Linear Algebra Done Right is systematic and logical,
facilitating a smooth progression through topics. The book is divided into
several chapters, each focusing on specific concepts and building on previous
material.

Chapter Breakdown
The following is a brief overview of the structure:

Chapter 1: Vector Spaces - Introduces the fundamental concepts of vector
spaces and subspaces.

Chapter 2: Linear Transformations - Discusses the properties and
applications of linear transformations.

Chapter 3: Eigenvalues and Eigenvectors - Explores the concepts of
eigenvalues, eigenvectors, and their significance in linear algebra.

Chapter 4: Inner Product Spaces - Covers inner product spaces,
orthogonality, and Gram-Schmidt process.

Chapter 5: Applications - Discusses various applications of linear
algebra in real-world scenarios.



Supplementary Materials
In addition to the main text, the second edition includes supplementary
materials such as solutions to selected exercises, which are invaluable for
self-study. These resources help reinforce learning and provide guidance on
complex topics.

Applications of Linear Algebra
Understanding the applications of linear algebra is crucial for students, as
it bridges theoretical concepts with real-world uses. Linear algebra is
foundational in various fields, including:

Science and Engineering
In science and engineering, linear algebra is used for modeling systems,
solving differential equations, and conducting simulations. It is essential
for understanding complex phenomena in physics, chemistry, and engineering
disciplines.

Computer Science and Data Analysis
In computer science, linear algebra plays a vital role in algorithms, machine
learning, and data analysis. Concepts such as vector spaces and matrix
operations are fundamental in developing models and analyzing data
efficiently.

Economics and Social Sciences
Linear algebra is also applied in economics and social sciences for
optimizing resources, modeling economic systems, and analyzing social
networks. Its ability to handle multidimensional data makes it a valuable
tool in these disciplines.

Conclusion
Linear Algebra Done Right, second edition, remains a cornerstone text for
anyone serious about mastering linear algebra. Its unique approach, clarity,
and comprehensive coverage empower students and professionals alike to
develop a robust understanding of the subject. As mathematics continues to
evolve, this text ensures that readers are well-prepared to face new
challenges and applications in their respective fields.



Q: What makes Linear Algebra Done Right different
from other linear algebra textbooks?
A: Linear Algebra Done Right focuses on a vector space perspective rather
than a matrix-centric approach, emphasizing understanding theoretical
concepts over computational skills.

Q: Who is the author of Linear Algebra Done Right?
A: The author of Linear Algebra Done Right is Sheldon Axler, a prominent
mathematician known for his work in linear algebra and functional analysis.

Q: Is the second edition suitable for self-study?
A: Yes, the second edition includes numerous exercises and solutions to
selected problems, making it an excellent resource for self-study.

Q: What level of mathematics knowledge is required
to understand the book?
A: A basic understanding of undergraduate mathematics is recommended, but the
book is designed to be accessible to a wide range of learners.

Q: How has the second edition improved upon the
first edition?
A: The second edition features improved clarity, expanded exercises, and
enhanced explanations of concepts to better facilitate student learning.

Q: Can Linear Algebra Done Right be used in
graduate-level courses?
A: Yes, this text is suitable for both undergraduate and graduate-level
courses, providing a solid foundation for advanced studies in linear algebra.

Q: Are there practical applications discussed in the
book?
A: Yes, the book includes a chapter on applications that demonstrates how
linear algebra is used in various fields such as engineering, computer
science, and economics.



Q: What is the educational philosophy behind Linear
Algebra Done Right?
A: The educational philosophy emphasizes conceptual understanding,
encouraging students to engage with proofs and theoretical constructs to
develop analytical thinking skills.

Q: Is prior knowledge of linear algebra necessary
before reading this book?
A: No prior knowledge of linear algebra is required, as the book is
structured to guide readers from the fundamentals to more advanced topics in
a coherent manner.

Q: How is the book structured in terms of chapters
and topics?
A: The book is organized into chapters that systematically cover key topics
such as vector spaces, linear transformations, eigenvalues, inner product
spaces, and applications, facilitating a logical progression through the
material.
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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
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spectral theorem; some sections, such as those on self-adjoint and normal operators, have been
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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.
  linear algebra done right second edition: Calculus II Jerrold Marsden, A. Weinstein,
1998-01-09 The second of a three-volume work, this is the result of the authors'experience teaching
calculus at Berkeley. The book covers techniques and applications of integration, infinite series, and
differential equations, the whole time motivating the study of calculus using its applications. The
authors include numerous solved problems, as well as extensive exercises at the end of each section.
In addition, a separate student guide has been prepared.
  linear algebra done right second edition: Vector Analysis Klaus Jänich, 2013-03-09
Classical vector analysis deals with vector fields; the gradient, divergence, and curl operators; line,
surface, and volume integrals; and the integral theorems of Gauss, Stokes, and Green. Modern
vector analysis distills these into the Cartan calculus and a general form of Stokes' theorem. This
essentially modern text carefully develops vector analysis on manifolds and reinterprets it from the
classical viewpoint (and with the classical notation) for three-dimensional Euclidean space, then
goes on to introduce de Rham cohomology and Hodge theory. The material is accessible to an
undergraduate student with calculus, linear algebra, and some topology as prerequisites. The many
figures, exercises with detailed hints, and tests with answers make this book particularly suitable for
anyone studying the subject independently.
  linear algebra done right second edition: The Fundamental Theorem of Algebra Benjamin
Fine, Gerhard Rosenberger, 2012-12-06 The fundamental theorem of algebra states that any
complex polynomial must have a complex root. This book examines three pairs of proofs of the
theorem from three different areas of mathematics: abstract algebra, complex analysis and topology.
The first proof in each pair is fairly straightforward and depends only on what could be considered
elementary mathematics. However, each of these first proofs leads to more general results from
which the fundamental theorem can be deduced as a direct consequence. These general results
constitute the second proof in each pair. To arrive at each of the proofs, enough of the general
theory of each relevant area is developed to understand the proof. In addition to the proofs and
techniques themselves, many applications such as the insolvability of the quintic and the
transcendence of e and pi are presented. Finally, a series of appendices give six additional proofs
including a version of Gauss'original first proof. The book is intended for junior/senior level
undergraduate mathematics students or first year graduate students, and would make an ideal
capstone course in mathematics.
  linear algebra done right second edition: Linear Algebra and Matrix Analysis for
Statistics Sudipto Banerjee, Anindya Roy, 2014-06-06 Linear Algebra and Matrix Analysis for
Statistics offers a gradual exposition to linear algebra without sacrificing the rigor of the subject. It
presents both the vector space approach and the canonical forms in matrix theory. The book is as
self-contained as possible, assuming no prior knowledge of linear algebra. The authors first address
the rudimentary mechanics of linear systems using Gaussian elimination and the resulting
decompositions. They introduce Euclidean vector spaces using less abstract concepts and make
connections to systems of linear equations wherever possible. After illustrating the importance of
the rank of a matrix, they discuss complementary subspaces, oblique projectors, orthogonality,
orthogonal projections and projectors, and orthogonal reduction. The text then shows how the



theoretical concepts developed are handy in analyzing solutions for linear systems. The authors also
explain how determinants are useful for characterizing and deriving properties concerning matrices
and linear systems. They then cover eigenvalues, eigenvectors, singular value decomposition, Jordan
decomposition (including a proof), quadratic forms, and Kronecker and Hadamard products. The
book concludes with accessible treatments of advanced topics, such as linear iterative systems,
convergence of matrices, more general vector spaces, linear transformations, and Hilbert spaces.
  linear algebra done right second edition: Short Calculus Serge Lang, 2012-12-06 Praise for
the first edition: ..Lang's present book is a source of interesting ideas and brilliant techniques. Acta
Scientiarum Mathematicarum ..It is an admirable straightforward introduction to calculus.
Mathematika This is a reprint of A First Course in Calculus, which has gone through five editions
since the early sixties. It covers all the topics traditionally taught in the first-year calculus sequence
in a brief and elementary fashion. As sociological and educational conditions have evolved in various
ways over the past four decades, it has been found worthwhile to make the original edition available
again. The audience consists of those taking the first calculus course, in high school or college. The
approach is the one which was successful decades ago, involving clarity, and adjusted to a time
when the students' background was not as substantial as it might be. We are now back to those
times, so its time to start over again. There are no epsilons-delta, but this does not imply that the
book is not rigorous. Lang learned this attitude from Emil Artin, around 1950.
  linear algebra done right second edition: Transformation Geometry George E. Martin,
2012-12-06 Transformation geometry is a relatively recent expression of the successful venture of
bringing together geometry and algebra. The name describes an approach as much as the content.
Our subject is Euclidean geometry. Essential to the study of the plane or any mathematical system is
an under standing of the transformations on that system that preserve designated features of the
system. Our study of the automorphisms of the plane and of space is based on only the most
elementary high-school geometry. In particular, group theory is not a prerequisite here. On the
contrary, this modern approach to Euclidean geometry gives the concrete examples that are
necessary to appreciate an introduction to group theory. Therefore, a course based on this text is an
excellent prerequisite to the standard course in abstract algebra taken by every undergraduate
mathematics major. An advantage of having nb college mathematics prerequisite to our study is that
the text is then useful for graduate mathematics courses designed for secondary teachers. Many of
the students in these classes either have never taken linear algebra or else have taken it too long
ago to recall even the basic ideas. It turns out that very little is lost here by not assuming linear
algebra. A preliminary version of the text was written for and used in two courses-one was a
graduate course for teachers and the other a sophomore course designed for the prospective teacher
and the general mathematics major taking one course in geometry.
  linear algebra done right second edition: Groups and Symmetry Mark A. Armstrong,
1997-02-27 This is a gentle introduction to the vocabulary and many of the highlights of elementary
group theory. Written in an informal style, the material is divided into short sections, each of which
deals with an important result or a new idea. Includes more than 300 exercises and approximately
60 illustrations.
  linear algebra done right second edition: Beginning Functional Analysis Karen Saxe,
2013-04-17 This book is designed as a text for a first course on functional analysis for ad vanced
undergraduates or for beginning graduate students. It can be used in the undergraduate curriculum
for an honors seminar, or for a capstone course. It can also be used for self-study or independent
study. The course prerequisites are few, but a certain degree of mathematical sophistication is
required. A reader must have had the equivalent of a first real analysis course, as might be taught
using [25] or [109], and a first linear algebra course. Knowledge of the Lebesgue integral is not a
prerequisite. Throughout the book we use elementary facts about the complex numbers; these are
gathered in Appendix A. In one spe cific place (Section 5.3) we require a few properties of analytic
functions. These are usually taught in the first half of an undergraduate complex analysis course.
Because we want this book to be accessible to students who have not taken a course on complex



function theory, a complete description of the needed results is given. However, we do not prove
these results.
  linear algebra done right second edition: Rational Points on Elliptic Curves Joseph H.
Silverman, John Tate, 2013-04-17 In 1961 the second author deliv1lred a series of lectures at
Haverford Col lege on the subject of Rational Points on Cubic Curves. These lectures, intended for
junior and senior mathematics majors, were recorded, tran scribed, and printed in mimeograph
form. Since that time they have been widely distributed as photocopies of ever decreasing legibility,
and por tions have appeared in various textbooks (Husemoller [1], Chahal [1]), but they have never
appeared in their entirety. In view of the recent inter est in the theory of elliptic curves for subjects
ranging from cryptogra phy (Lenstra [1], Koblitz [2]) to physics (Luck-Moussa-Waldschmidt [1]), as
well as the tremendous purely mathematical activity in this area, it seems a propitious time to
publish an expanded version of those original notes suitable for presentation to an advanced
undergraduate audience. We have attempted to maintain much of the informality of the orig inal
Haverford lectures. Our main goal in doing this has been to write a textbook in a technically difficult
field which is readable by the average undergraduate mathematics major. We hope we have
succeeded in this goal. The most obvious drawback to such an approach is that we have not been
entirely rigorous in all of our proofs. In particular, much of the foundational material on elliptic
curves presented in Chapter I is meant to explain and convince, rather than to rigorously prove.
  linear algebra done right second edition: Basic Topology M.A. Armstrong, 2013-04-09 In
this broad introduction to topology, the author searches for topological invariants of spaces,
together with techniques for calculating them. Students with knowledge of real analysis, elementary
group theory, and linear algebra will quickly become familiar with a wide variety of techniques and
applications involving point-set, geometric, and algebraic topology. Over 139 illustrations and more
than 350 problems of various difficulties will help students gain a rounded understanding of the
subject.
  linear algebra done right second edition: Elementary Probability Theory Kai Lai Chung,
Farid AitSahlia, 2012-11-12 In this edition two new chapters, 9 and 10, on mathematical finance are
added. They are written by Dr. Farid AitSahlia, ancien eleve, who has taught such a course and
worked on the research staff of several industrial and financial institutions. The new text begins with
a meticulous account of the uncommon vocab ulary and syntax of the financial world; its manifold
options and actions, with consequent expectations and variations, in the marketplace. These are
then expounded in clear, precise mathematical terms and treated by the methods of probability
developed in the earlier chapters. Numerous graded and motivated examples and exercises are
supplied to illustrate the appli cability of the fundamental concepts and techniques to concrete
financial problems. For the reader whose main interest is in finance, only a portion of the first eight
chapters is a prerequisite for the study of the last two chapters. Further specific references may be
scanned from the topics listed in the Index, then pursued in more detail.
  linear algebra done right second edition: Combinatorics and Graph Theory John M.
Harris, Jeffry L. Hirst, Michael J. Mossinghoff, 2000-07-19 This book evolved from several courses in
combinatorics and graph theory given at Appalachian State University and UCLA. Chapter 1 focuses
on finite graph theory, including trees, planarity, coloring, matchings, and Ramsey theory. Chapter 2
studies combinatorics, including the principle of inclusion and exclusion, generating functions,
recurrence relations, Pólya theory, the stable marriage problem, and several important classes of
numbers. Chapter 3 presents infinite pigeonhole principles, König's lemma, and Ramsey's theorem,
and discusses their connections to axiomatic set theory. The text is written in an enthusiastic and
lively style. It includes results and problems that cross subdisciplines, emphasizing relationships
between different areas of mathematics. In addition, recent results appear in the text, illustrating
the fact that mathematics is a living discipline. The text is primarily directed toward upper-division
undergraduate students, but lower-division undergraduates with a penchant for proof and graduate
students seeking an introduction to these subjects will also find much of interest.
  linear algebra done right second edition: Mathematical Vistas Peter Hilton, Derek Holton,



Jean Pedersen, 2013-06-29 Focusing YourAttention We have called this book Mathematical Vistas
because we have already published a companion book MathematicalRefiections in the same series;1
indeed, the two books are dedicated to the same principal purpose - to stimulate the interest
ofbrightpeople in mathematics.Itis not our intention in writing this book to make the earlier book
aprerequisite, but it is, of course, natural that this book should contain several references to its
predecessor. This is especially - but not uniquely- true of Chapters 3, 4, and 6, which may be
regarded as advanced versions of the corresponding chapters in Mathematical Reflections. Like its
predecessor, the present work consists of nine chapters, each devoted to a lively mathematical topic,
and each capable, in principle, of being read independently of the other chapters.' Thus this is not a
text which- as is the intention of most standard treatments of mathematical topics - builds
systematically on certain common themes as one proceeds 1Mathematical Reflections - In a Room
with Many Mirrors, Springer Undergraduate Texts in Math ematics, 1996; Second Printing 1998. We
will refer to this simply as MR. 2There was an exception in MR; Chapter 9 was concerned with our
thoughts on the doing and teaching of mathematics at the undergraduate level.
  linear algebra done right second edition: The Pleasures of Probability Richard Isaac,
2013-11-11 The ideas of probability are all around us. Lotteries, casino gambling, the al most
non-stop polling which seems to mold public policy more and more these are a few of the areas
where principles of probability impinge in a direct way on the lives and fortunes of the general
public. At a more re moved level there is modern science which uses probability and its offshoots
like statistics and the theory of random processes to build mathematical descriptions of the real
world. In fact, twentieth-century physics, in embrac ing quantum mechanics, has a world view that is
at its core probabilistic in nature, contrary to the deterministic one of classical physics. In addition
to all this muscular evidence of the importance of probability ideas it should also be said that
probability can be lots of fun. It is a subject where you can start thinking about amusing, interesting,
and often difficult problems with very little mathematical background. In this book, I wanted to
introduce a reader with at least a fairly decent mathematical background in elementary algebra to
this world of probabil ity, to the way of thinking typical of probability, and the kinds of problems to
which probability can be applied. I have used examples from a wide variety of fields to motivate the
discussion of concepts.
  linear algebra done right second edition: Numbers and Geometry John Stillwell, 2012-12-06
NUMBERS AND GEOMETRY is a beautiful and relatively elementary account of a part of
mathematics where three main fields--algebra, analysis and geometry--meet. The aim of this book is
to give a broad view of these subjects at the level of calculus, without being a calculus (or a
pre-calculus) book. Its roots are in arithmetic and geometry, the two opposite poles of mathematics,
and the source of historic conceptual conflict. The resolution of this conflict, and its role in the
development of mathematics, is one of the main stories in the book. The key is algebra, which brings
arithmetic and geometry together, and allows them to flourish and branch out in new directions.
Stillwell has chosen an array of exciting and worthwhile topics and elegantly combines mathematical
history with mathematics. He believes that most of mathematics is about numbers, curves and
functions, and the links between these concepts can be suggested by a thorough study of simple
examples, such as the circle and the square. This book covers the main ideas of Euclid--geometry,
arithmetic and the theory of real numbers, but with 2000 years of extra insights attached.
NUMBERS AND GEOMETRY presupposes only high school algebra and therefore can be read by any
well prepared student entering university. Moreover, this book will be popular with graduate
students and researchers in mathematics because it is such an attractive and unusual treatment of
fundamental topics. Also, it will serve admirably in courses aimed at giving students from other
areas a view of some of the basic ideas in mathematics. There is a set of well-written exercises at the
end of each section, so new ideas can be instantly tested and reinforced.
  linear algebra done right second edition: Mathematical Expeditions Reinhard
Laubenbacher, David Pengelley, 2013-12-01 This book contains the stories of five mathematical
journeys into new realms, told through the writings of the explorers themselves. Some were guided



by mere curiosity and the thrill of adventure, while others had more practical motives. In each case
the outcome was a vast expansion of the known mathematical world and the realization that still
greater vistas remained to be explored. The authors tell these stories by guiding the reader through
the very words of the mathematicians at the heart of these events, and thereby provide insight into
the art of approaching mathematical problems. The book can be used in a variety of ways. The five
chapters are completely independent, each with varying levels of mathematical sophistication. The
book will be enticing to students, to instructors, and to the intellectually curious reader. By working
through some of the original sources and supplemental exercises, which discuss and solve - or
attempt to solve - a great problem, this book helps the reader discover the roots of modern
problems, ideas, and concepts, even whole subjects. Students will also see the obstacles that earlier
thinkers had to clear in order to make their respective contributions to five central themes in the
evolution of mathematics.
  linear algebra done right second edition: Discrete Mathematics László Lovász, József
Pelikán, Katalin Vesztergombi, 2006-05-10 Discrete mathematics is quickly becoming one of the
most important areas of mathematical research, with applications to cryptography, linear
programming, coding theory and the theory of computing. This book is aimed at undergraduate
mathematics and computer science students interested in developing a feeling for what mathematics
is all about, where mathematics can be helpful, and what kinds of questions mathematicians work
on. The authors discuss a number of selected results and methods of discrete mathematics, mostly
from the areas of combinatorics and graph theory, with a little number theory, probability, and
combinatorial geometry. Wherever possible, the authors use proofs and problem solving to help
students understand the solutions to problems. In addition, there are numerous examples, figures
and exercises spread throughout the book. Laszlo Lovasz is a Senior Researcher in the Theory Group
at Microsoft Corporation. He is a recipient of the 1999 Wolf Prize andthe Godel Prize for the top
paper in Computer Science. Jozsef Pelikan is Professor of Mathematics in the Department of Algebra
and Number Theory at Eotvos Lorand University, Hungary. In 2002, he was elected Chairman of the
Advisory Board of the International Mathematical Olympiad. Katalin Vesztergombi is Senior Lecturer
in the Department of Mathematics at the University of Washington.
  linear algebra done right second edition: Factorization and Primality Testing David M.
Bressoud, 2012-12-06 About binomial theorems I'm teeming with a lot of news, With many cheerful
facts about the square on the hypotenuse. - William S. Gilbert (The Pirates of Penzance, Act I) The
question of divisibility is arguably the oldest problem in mathematics. Ancient peoples observed the
cycles of nature: the day, the lunar month, and the year, and assumed that each divided evenly into
the next. Civilizations as separate as the Egyptians of ten thousand years ago and the Central
American Mayans adopted a month of thirty days and a year of twelve months. Even when the
inaccuracy of a 360-day year became apparent, they preferred to retain it and add five intercalary
days. The number 360 retains its psychological appeal today because it is divisible by many small
integers. The technical term for such a number reflects this appeal. It is called a smooth number. At
the other extreme are those integers with no smaller divisors other than 1, integers which might be
called the indivisibles. The mystic qualities of numbers such as 7 and 13 derive in no small part from
the fact that they are indivisibles. The ancient Greeks realized that every integer could be written
uniquely as a product of indivisibles larger than 1, what we appropriately call prime numbers. To
know the decomposition of an integer into a product of primes is to have a complete description of
all of its divisors.
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