
introduction to linear algebra fifth edition
introduction to linear algebra fifth edition is a significant milestone in the study of linear
algebra, providing a comprehensive understanding of the subject's fundamentals and applications in
various fields. This edition is meticulously designed for students and professionals seeking a solid
foundation in linear algebra concepts, offering clear explanations, numerous examples, and practical
applications. The book covers essential topics such as matrix theory, vector spaces, linear
transformations, eigenvalues, and more. As we delve into this article, we will explore the critical
features of this edition, its structure, key concepts, and the relevance of linear algebra in today's
academic and professional landscape. Additionally, we will provide insights into how this edition can
facilitate better understanding and application of linear algebra in real-world scenarios.
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Overview of Linear Algebra

Linear algebra is a branch of mathematics that deals with vector spaces and linear mappings between
these spaces. It is foundational for various disciplines, including engineering, physics, computer
science, and economics. Understanding linear algebra enables individuals to solve systems of linear
equations, perform transformations in multi-dimensional space, and analyze data effectively.

The study of linear algebra involves the exploration of vectors, matrices, and the operations that can
be performed on them. One of the most significant aspects of linear algebra is its ability to simplify
complex problems into manageable forms, allowing for easier computation and understanding. The
fifth edition of "Introduction to Linear Algebra" serves as an authoritative text for both undergraduate
and graduate students, providing a structured approach to mastering these concepts.

Key Features of the Fifth Edition

The fifth edition of "Introduction to Linear Algebra" is renowned for its clear and engaging writing
style, making it accessible to students with varying levels of mathematical background. Some of the



key features of this edition include:

Comprehensive Coverage: The book covers a wide range of topics, ensuring that all essential
areas of linear algebra are addressed in detail.

Real-World Applications: The inclusion of practical examples and applications helps students
understand the relevance of linear algebra in various fields.

Enhanced Pedagogical Tools: Features such as summary boxes, practice problems, and
illustrative graphics enhance learning and retention.

Problem-Solving Focus: Each chapter includes a variety of problems that encourage critical
thinking and application of concepts.

Updated Content: The fifth edition has been revised to reflect contemporary applications and
advancements in linear algebra.

Core Concepts and Topics

This edition methodically introduces several core concepts that form the foundation of linear algebra.
Key topics include:

Vectors and Vector Spaces

Vectors are fundamental elements in linear algebra, representing quantities with both magnitude and
direction. A vector space is a collection of vectors that can be added together and multiplied by
scalars. The book elaborates on the properties of vector spaces, including subspaces, linear
independence, and spanning sets, providing a thorough understanding of these concepts.

Matrices and Matrix Operations

Matrices are rectangular arrays of numbers that represent linear transformations. The fifth edition
covers various operations involving matrices, such as addition, multiplication, and inversion. It also
discusses special types of matrices, including identity matrices and diagonal matrices, which play
significant roles in simplifying calculations.

Linear Transformations

Linear transformations are functions that map vectors from one vector space to another while



preserving the operations of vector addition and scalar multiplication. The book explores the
properties and applications of linear transformations, emphasizing their geometric interpretations and
representations through matrices.

Eigenvalues and Eigenvectors

Eigenvalues and eigenvectors are critical concepts in linear algebra, particularly in understanding the
behavior of linear transformations. The fifth edition provides a detailed examination of how to
calculate eigenvalues, the significance of these values, and their application in various fields such as
stability analysis and data reduction techniques.

Applications of Linear Algebra

Linear algebra is extensively used in numerous fields, highlighting its importance beyond theoretical
mathematics. Some notable applications include:

Engineering: Used in structural analysis, control systems, and optimization problems.

Computer Science: Fundamental in computer graphics, machine learning algorithms, and
data analysis.

Economics: Helps in modeling economic systems and optimizing resource allocation.

Physics: Essential for quantum mechanics and modeling physical systems in multiple
dimensions.

Learning Resources and Study Tips

To maximize the benefits of the fifth edition of "Introduction to Linear Algebra," students can utilize
various resources and strategies:

Supplemental Texts: Reading additional texts on linear algebra can provide different
perspectives and explanations that enhance understanding.

Online Courses: Enrolling in online courses or lectures can provide structured learning
experiences and access to expert instruction.

Practice Problems: Regularly solving problems from the book or other sources can reinforce
concepts and improve problem-solving skills.



Study Groups: Collaborating with peers in study groups can facilitate discussion and deeper
understanding of complex topics.

Educational Software: Utilizing software tools that visualize linear algebra concepts can aid in
grasping abstract ideas.

Conclusion

The fifth edition of "Introduction to Linear Algebra" stands as an essential resource for anyone looking
to deepen their understanding of linear algebra. With its thorough coverage of core topics, practical
applications, and pedagogical enhancements, this edition is designed to equip students with the
necessary tools to excel in their studies and careers. By engaging with the material and utilizing
additional resources, learners can harness the power of linear algebra to solve real-world problems
and advance their knowledge in various fields.

Q: What is the main focus of the fifth edition of Introduction
to Linear Algebra?
A: The main focus of the fifth edition is to provide a comprehensive understanding of linear algebra
concepts, including vectors, matrices, linear transformations, and eigenvalues, along with real-world
applications that demonstrate the relevance of these topics.

Q: How does this edition enhance student learning?
A: This edition enhances student learning through clear explanations, numerous examples, practical
applications, and pedagogical tools such as summary boxes and practice problems that reinforce
understanding.

Q: What are some applications of linear algebra in real life?
A: Linear algebra is applied in various fields, including engineering for structural analysis, computer
science for graphics and algorithms, economics for modeling systems, and physics for quantum
mechanics.

Q: Are there any recommended study strategies for mastering
linear algebra?
A: Recommended study strategies include solving practice problems regularly, collaborating in study
groups, utilizing supplemental texts, enrolling in online courses, and using educational software for
visualization.



Q: What topics are covered in the core sections of the book?
A: The core sections cover topics such as vectors and vector spaces, matrices and their operations,
linear transformations, and eigenvalues and eigenvectors, providing a solid foundation in linear
algebra.

Q: Is prior knowledge of mathematics necessary to
understand the content?
A: While some prior knowledge of basic mathematics can be beneficial, the fifth edition is designed to
be accessible for students with various levels of mathematical background, making it suitable for
beginners as well.

Q: How does the fifth edition differ from earlier editions?
A: The fifth edition differs from earlier editions by providing updated content, enhanced pedagogical
tools, and a greater emphasis on real-world applications, ensuring that it remains relevant to
contemporary learning.

Q: Can linear algebra be applied in data science?
A: Yes, linear algebra is fundamental in data science, particularly in techniques such as principal
component analysis (PCA) for dimensionality reduction and various machine learning algorithms that
rely on matrix operations.

Q: What resources besides the textbook can aid in learning
linear algebra?
A: Additional resources include online courses, supplemental textbooks, educational videos, and
software tools that facilitate problem-solving and visualization of linear algebra concepts.

Q: What is the significance of eigenvalues and eigenvectors in
linear algebra?
A: Eigenvalues and eigenvectors are significant because they provide insight into the behavior of
linear transformations and are widely used in applications such as stability analysis and systems
modeling.
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  introduction to linear algebra fifth edition: Introduction to Linear Algebra Gilbert
Strang, 2016-08-11 Linear algebra is something all mathematics undergraduates and many other
students, in subjects ranging from engineering to economics, have to learn. The fifth edition of this
hugely successful textbook retains all the qualities of earlier editions, while at the same time seeing
numerous minor improvements and major additions. The latter include: • A new chapter on singular
values and singular vectors, including ways to analyze a matrix of data • A revised chapter on
computing in linear algebra, with professional-level algorithms and code that can be downloaded for
a variety of languages • A new section on linear algebra and cryptography • A new chapter on linear
algebra in probability and statistics. A dedicated and active website also offers solutions to exercises
as well as new exercises from many different sources (including practice problems, exams, and
development of textbook examples), plus codes in MATLAB®, Julia, and Python.
  introduction to linear algebra fifth edition: Student's Solutions Manual Brian David Camp,
2002
  introduction to linear algebra fifth edition: Introduction to Linear Algebra Brian Camp, Lee
W. Johnson, 2001-09 Contains detailed solutions for all odd numbered computational exercises in the
text.
  introduction to linear algebra fifth edition: Introduction to Linear Algebra Lee W.
Johnson, Riess, Ronald Dean Riess, Arnold, Jimmy Thomas Arnold, 2015-10-01 Introduction to Linear
Algebra, Sixth Edition, is a foundation text that bridges both practical computation and theoretical
principles. This book's flexible table of contents makes it suitable for students majoring in science
and engineering as well as students who want an introduction to mathematical abstraction and
logical reasoning.A To achieve this flexibility, the authors focus on three principle topics: matrix
theory and systems of linear equations, elementary vector space concepts, and the eigenvalue
problem. This highly adaptable text is appropriate for a one-quarter or one-semester course at the
sophomore/junior level, or for a more advanced class at the junior/senior level.
  introduction to linear algebra fifth edition: Basics of Linear Algebra for Machine Learning
Jason Brownlee, 2018-01-24 Linear algebra is a pillar of machine learning. You cannot develop a
deep understanding and application of machine learning without it. In this laser-focused Ebook, you
will finally cut through the equations, Greek letters, and confusion, and discover the topics in linear
algebra that you need to know. Using clear explanations, standard Python libraries, and step-by-step
tutorial lessons, you will discover what linear algebra is, the importance of linear algebra to machine
learning, vector, and matrix operations, matrix factorization, principal component analysis, and
much more.
  introduction to linear algebra fifth edition: Linear Algebra for Everyone Gilbert Strang,
2020-11-26 Linear algebra has become the subject to know for people in quantitative disciplines of
all kinds. No longer the exclusive domain of mathematicians and engineers, it is now used
everywhere there is data and everybody who works with data needs to know more. This new book
from Professor Gilbert Strang, author of the acclaimed Introduction to Linear Algebra, now in its
fifth edition, makes linear algebra accessible to everybody, not just those with a strong background
in mathematics. It takes a more active start, beginning by finding independent columns of small
matrices, leading to the key concepts of linear combinations and rank and column space. From there
it passes on to the classical topics of solving linear equations, orthogonality, linear transformations
and subspaces, all clearly explained with many examples and exercises. The last major topics are
eigenvalues and the important singular value decomposition, illustrated with applications to
differential equations and image compression. A final optional chapter explores the ideas behind
deep learning.
  introduction to linear algebra fifth edition: The Laplace Transform Joel L. Schiff,
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2013-06-05 The Laplace transform is a wonderful tool for solving ordinary and partial differential
equations and has enjoyed much success in this realm. With its success, however, a certain
casualness has been bred concerning its application, without much regard for hypotheses and when
they are valid. Even proofs of theorems often lack rigor, and dubious mathematical practices are not
uncommon in the literature for students. In the present text, I have tried to bring to the subject a
certain amount of mathematical correctness and make it accessible to un dergraduates. Th this end,
this text addresses a number of issues that are rarely considered. For instance, when we apply the
Laplace trans form method to a linear ordinary differential equation with constant coefficients,
any(n) + an-lY(n-l) + · · · + aoy = f(t), why is it justified to take the Laplace transform of both sides of
the equation (Theorem A. 6)? Or, in many proofs it is required to take the limit inside an integral.
This is always fraught with danger, especially with an improper integral, and not always justified. I
have given complete details (sometimes in the Appendix) whenever this procedure is required. IX X
Preface Furthermore, it is sometimes desirable to take the Laplace trans form of an infinite series
term by term. Again it is shown that this cannot always be done, and specific sufficient conditions
are established to justify this operation.
  introduction to linear algebra fifth edition: Numerical Mathematics Günther Hämmerlin,
Karl-Heinz Hoffmann, 2012-12-06 In truth, it is not knowledge, but learning, not possessing, but
production, not being there, but travelling there, which provides the greatest pleasure. When I have
completely understood something, then I turn away and move on into the dark; indeed, so curious is
the insatiable man, that when he has completed one house, rather than living in it peacefully, he
starts to build another. Letter from C. F. Gauss to W. Bolyai on Sept. 2, 1808 This textbook adds a
book devoted to applied mathematics to the series Grundwissen Mathematik. Our goals, like those of
the other books in the series, are to explain connections and common viewpoints between various
mathematical areas, to emphasize the motivation for studying certain prob lem areas, and to present
the historical development of our subject. Our aim in this book is to discuss some of the central
problems which arise in applications of mathematics, to develop constructive methods for the
numerical solution of these problems, and to study the associated questions of accuracy. In doing so,
we also present some theoretical results needed for our development, especially when they involve
material which is beyond the scope of the usual beginning courses in calculus and linear algebra.
This book is based on lectures given over many years at the Universities of Freiburg, Munich, Berlin
and Augsburg.
  introduction to linear algebra fifth edition: Inside Calculus George R. Exner, 2008-01-08
The approach here relies on two beliefs. The first is that almost nobody fully understands calculus
the first time around. The second is that graphing calculators can be used to simplify the theory of
limits for students. This book presents the theoretical pieces of introductory calculus, using
appropriate technology, in a style suitable to accompany almost any first calculus text. It offers a
large range of increasingly sophisticated examples and problems to build an understanding of the
notion of limit and other theoretical concepts. Aimed at students who will study fields in which the
understanding of calculus as a tool is not sufficient, the text uses the spiral approach of teaching,
returning again and again to difficult topics, anticipating such returns across the calculus courses in
preparation for the first analysis course. Suitable as the content text for a transition to upper level
mathematics course.
  introduction to linear algebra fifth edition: An Accompaniment to Higher Mathematics
George R. Exner, 2012-12-06 For Students Congratulations! You are about to take a course in
mathematical proof. If you are nervous about the whole thing, this book is for you (if not, please read
the second and third paragraphs in the introduction for professors following this, so you won't feel
left out). The rumors are true; a first course in proof may be very hard because you will have to do
three things that are probably new to you: 1. Read mathematics independently. 2. Understand proofs
on your own. :1. Discover and write your own proofs. This book is all about what to do if this list is
threatening because you never read your calculus book or can't do proofs. Here's the good news:
you must be good at mathematics or you wouldn't have gotten this far. Here's the bad news: what



worked before may not work this time. Success may lie in improving or discarding many habits that
were good enough once but aren't now. Let's see how we've gotten to a point at which someone
could dare to imply that you have bad habits. l The typical elementary and high school mathematics
education in the United States tends to teach students to have ineffective learning habits, 1 In the
first paragraph, yet. xiv Introduction and we blush to admit college can be just as bad.
  introduction to linear algebra fifth edition: Applied Partial Differential Equations J.
David Logan, 2012-12-06 This textbook is for the standard, one-semester, junior-senior course that
often goes by the title Elementary Partial Differential Equations or Boundary Value Problems;' The
audience usually consists of stu dents in mathematics, engineering, and the physical sciences. The
topics include derivations of some of the standard equations of mathemati cal physics (including the
heat equation, the· wave equation, and the Laplace's equation) and methods for solving those
equations on bounded and unbounded domains. Methods include eigenfunction expansions or
separation of variables, and methods based on Fourier and Laplace transforms. Prerequisites include
calculus and a post-calculus differential equations course. There are several excellent texts for this
course, so one can legitimately ask why one would wish to write another. A survey of the content of
the existing titles shows that their scope is broad and the analysis detailed; and they often exceed
five hundred pages in length. These books gen erally have enough material for two, three, or even
four semesters. Yet, many undergraduate courses are one-semester courses. The author has often
felt that students become a little uncomfortable when an instructor jumps around in a long volume
searching for the right topics, or only par tially covers some topics; but they are secure in completely
mastering a short, well-defined introduction. This text was written to proVide a brief, one-semester
introduction to partial differential equations.
  introduction to linear algebra fifth edition: Mathematics: A Concise History and
Philosophy W.S. Anglin, 2012-12-06 This is a concise introductory textbook for a one-semester
(40-class) course in the history and philosophy of mathematics. It is written for mathemat ics majors,
philosophy students, history of science students, and (future) secondary school mathematics
teachers. The only prerequisite is a solid command of precalculus mathematics. On the one hand,
this book is designed to help mathematics majors ac quire a philosophical and cultural
understanding of their subject by means of doing actual mathematical problems from different eras.
On the other hand, it is designed to help philosophy, history, and education students come to a
deeper understanding of the mathematical side of culture by means of writing short essays. The way
I myself teach the material, stu dents are given a choice between mathematical assignments, and
more his torical or philosophical assignments. (Some sample assignments and tests are found in an
appendix to this book. ) This book differs from standard textbooks in several ways. First, it is shorter,
and thus more accessible to students who have trouble coping with vast amounts of reading. Second,
there are many detailed explanations of the important mathematical procedures actually used by
famous mathe maticians, giving more mathematically talented students a greater oppor tunity to
learn the history and philosophy by way of problem solving.
  introduction to linear algebra fifth edition: Vector Analysis Klaus Jänich, 2001-02-16 This
book presents modern vector analysis and carefully describes the classical notation and
understanding of the theory. It covers all of the classical vector analysis in Euclidean space, as well
as on manifolds, and goes on to introduce de Rham Cohomology, Hodge theory, elementary
differential geometry, and basic duality. The material is accessible to readers and students with only
calculus and linear algebra as prerequisites. A large number of illustrations, exercises, and tests
with answers make this book an invaluable self-study source.
  introduction to linear algebra fifth edition: The Heritage of Thales W.S. Anglin, J. Lambek,
2012-12-06 This is intended as a textbook on the history, philosophy and foundations of
mathematics, primarily for students specializing in mathematics, but we also wish to welcome
interested students from the sciences, humanities and education. We have attempted to give
approximately equal treatment to the three subjects: history, philosophy and mathematics. History
We must emphasize that this is not a scholarly account of the history of mathematics, but rather an



attempt to teach some good mathematics in a historical context. Since neither of the authors is a
professional historian, we have made liberal use of secondary sources. We have tried to give ref
cited facts and opinions. However, considering that this text erences for developed by repeated
revisions from lecture notes of two courses given by one of us over a 25 year period, some
attributions may have been lost. We could not resist retelling some amusing anecdotes, even when
we suspect that they have no proven historical basis. As to the mathematicians listed in our account,
we admit to being colour and gender blind; we have not attempted a balanced distribution of the
mathematicians listed to meet today's standards of political correctness. Philosophy Both authors
having wide philosophical interests, this text contains perhaps more philosophical asides than other
books on the history of mathematics. For example, we discuss the relevance to mathematics of the
pre-Socratic philosophers and of Plato, Aristotle, Leibniz and Russell. We also have vi Preface
presented some original insights.
  introduction to linear algebra fifth edition: Calculus I Jerrold Marsden, Alan Weinstein,
2012-12-06 The goal of this text is to help students learn to use calculus intelligently for solving a
wide variety of mathematical and physical problems. This book is an outgrowth of our teaching of
calculus at Berkeley, and the present edition incorporates many improvements based on our use of
the first edition. We list below some of the key features of the book. Examples and Exercises The
exercise sets have been carefully constructed to be of maximum use to the students. With few
exceptions we adhere to the following policies. • The section exercises are graded into three
consecutive groups: (a) The first exercises are routine, modelled almost exactly on the exam ples;
these are intended to give students confidence. (b) Next come exercises that are still based directly
on the examples and text but which may have variations of wording or which combine different
ideas; these are intended to train students to think for themselves. (c) The last exercises in each set
are difficult. These are marked with a star (*) and some will challenge even the best students.
Difficult does not necessarily mean theoretical; often a starred problem is an interesting application
that requires insight into what calculus is really about. • The exercises come in groups of two and
often four similar ones.
  introduction to linear algebra fifth edition: A First Course in Real Analysis Sterling K.
Berberian, 2012-09-10 Mathematics is the music of science, and real analysis is the Bach of
mathematics. There are many other foolish things I could say about the subject of this book, but the
foregoing will give the reader an idea of where my heart lies. The present book was written to
support a first course in real analysis, normally taken after a year of elementary calculus. Real
analysis is, roughly speaking, the modern setting for Calculus, real alluding to the field of real
numbers that underlies it all. At center stage are functions, defined and taking values in sets of real
numbers or in sets (the plane, 3-space, etc.) readily derived from the real numbers; a first course in
real analysis traditionally places the emphasis on real-valued functions defined on sets of real
numbers. The agenda for the course: (1) start with the axioms for the field ofreal numbers, (2) build,
in one semester and with appropriate rigor, the foun dations of calculus (including the Fundamental
Theorem), and, along theway, (3) develop those skills and attitudes that enable us to continue
learning mathematics on our own. Three decades of experience with the exercise have not
diminished my astonishment that it can be done.
  introduction to linear algebra fifth edition: Geometry: Plane and Fancy David A. Singer,
2012-12-06 GEOMETRY: Plane and Fancy offers students a fascinating tour through parts of
geometry they are unlikely to see in the rest of their studies while, at the same time, anchoring their
excursions to the well known parallel postulate of Euclid. The author shows how alternatives to
Euclid's fifth postulate lead to interesting and different patterns and symmetries. In the process of
examining geometric objects, the author incorporates the algebra of complex (and hypercomplex)
numbers, some graph theory, and some topology. Nevertheless, the book has only mild
prerequisites. Readers are assumed to have had a course in Euclidean geometry (including some
analytic geometry and some algebra) at the high school level. While many concepts introduced are
advanced, the mathematical techniques are not. Singer's lively exposition and off-beat approach will



greatly appeal both to students and mathematicians. Interesting problems are nicely scattered
throughout the text. The contents of the book can be covered in a one-semester course, perhaps as a
sequel to a Euclidean geometry course.
  introduction to linear algebra fifth edition: Geometric Constructions George E. Martin,
2012-12-06 Geometric constructions have been a popular part of mathematics throughout history.
The ancient Greeks made the subject an art, which was enriched by the medieval Arabs but which
required the algebra of the Renaissance for a thorough understanding. Through coordinate
geometry, various geometric construction tools can be associated with various fields of real
numbers. This book is about these associations. As specified by Plato, the game is played with a ruler
and compass. The first chapter is informal and starts from scratch, introducing all the geometric
constructions from high school that have been forgotten or were never seen. The second chapter
formalizes Plato's game and examines problems from antiquity such as the impossibility of trisecting
an arbitrary angle. After that, variations on Plato's theme are explored: using only a ruler, using only
a compass, using toothpicks, using a ruler and dividers, using a marked rule, using a tomahawk, and
ending with a chapter on geometric constructions by paperfolding. The author writes in a charming
style and nicely intersperses history and philosophy within the mathematics. He hopes that readers
will learn a little geometry and a little algebra while enjoying the effort. This is as much an algebra
book as it is a geometry book. Since all the algebra and all the geometry that are needed is
developed within the text, very little mathematical background is required to read this book. This
text has been class tested for several semesters with a master's level class for secondary teachers.
  introduction to linear algebra fifth edition: The Foundations of Geometry and the
Non-Euclidean Plane G.E. Martin, 2012-12-06 This book is a text for junior, senior, or first-year
graduate courses traditionally titled Foundations of Geometry and/or Non Euclidean Geometry. The
first 29 chapters are for a semester or year course on the foundations of geometry. The remaining
chap ters may then be used for either a regular course or independent study courses. Another
possibility, which is also especially suited for in-service teachers of high school geometry, is to
survey the the fundamentals of absolute geometry (Chapters 1 -20) very quickly and begin earnest
study with the theory of parallels and isometries (Chapters 21 -30). The text is self-contained, except
that the elementary calculus is assumed for some parts of the material on advanced hyperbolic
geometry (Chapters 31 -34). There are over 650 exercises, 30 of which are 10-part true-or-false
questions. A rigorous ruler-and-protractor axiomatic development of the Euclidean and hyperbolic
planes, including the classification of the isometries of these planes, is balanced by the discussion
about this development. Models, such as Taxicab Geometry, are used exten sively to illustrate
theory. Historical aspects and alternatives to the selected axioms are prominent. The classical axiom
systems of Euclid and Hilbert are discussed, as are axiom systems for three and four-dimensional
absolute geometry and Pieri's system based on rigid motions. The text is divided into three parts.
The Introduction (Chapters 1 -4) is to be read as quickly as possible and then used for ref erence if
necessary.
  introduction to linear algebra fifth edition: Elementary Stability and Bifurcation Theory
Gerard Iooss, Daniel D. Joseph, 2012-12-06 In its most general form bifurcation theory is a theory of
asymptotic solutions of nonlinear equations. By asymptotic solutions we mean, for example, steady
solutions, time-periodic solutions, and quasi-periodic solutions. The purpose of this book is to teach
the theory of bifurcation of asymptotic solutions of evolution problems governed by nonlinear
differential equations. We have written this book for the broadest audience of potentially interested
learners: engineers, biologists, chemists, physicists, mathematicians, economists, and others whose
work involves understanding asymptotic solutions of nonlinear differential equations. To accomplish
our aims, we have thought it necessary to make the analysis: (1) general enough to apply to the huge
variety of applications which arise in science and technology; and (2) simple enough so that it can be
understood by persons whose mathe matical training does not extend beyond the classical methods
of analysis which were popular in the nineteenth century. Of course, it is not possible to achieve
generality and simplicity in a perfect union but, in fact, the general theory is simpler than the



detailed theory required for particular applications. The general theory abstracts from the detailed
problems only the essential features and provides the student with the skeleton on which detailed
structures of the applications must rest. lt is generally believed that the mathematical theory of
bifurcation requires some functional analysis and some ofthe methods of topology and dynamics.
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