introduction to linear algebra 4th edition

introduction to linear algebra 4th edition is a pivotal resource for students and enthusiasts
seeking to understand the fundamentals of linear algebra. This edition, renowned for its clarity and
comprehensive approach, delves into essential concepts such as vectors, matrices, and linear
transformations. It presents a structured learning path, supported by numerous examples and
exercises that aid in grasping the material. The book also emphasizes practical applications, making
it an invaluable tool for those pursuing studies in mathematics, engineering, computer science, and
more. This article will explore the key features of the 4th edition, the importance of linear algebra in
various fields, and how this edition stands out from its predecessors.
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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 provides the foundation for understanding various mathematical concepts
and is essential in many scientific disciplines. At its core, linear algebra focuses on the study of
vectors and matrices, which are instrumental in representing and solving systems of linear
equations.

The subject is characterized by several core concepts, including:

¢ Vectors: Objects that represent both magnitude and direction, crucial for various applications
in physics and engineering.

e Matrices: Rectangular arrays of numbers that can represent linear transformations, enabling
the solution of multiple equations simultaneously.

¢ Determinants: Scalar values derived from square matrices that provide insight into the
properties of the matrix, such as whether it is invertible.

e Eigenvalues and Eigenvectors: Fundamental aspects of linear transformations that have
applications in fields such as data science and machine learning.



The importance of mastering linear algebra cannot be overstated, as it serves as a foundational
building block for advanced studies in mathematics and its applications in real-world problems.

Key Features of the 4th Edition

The 4th edition of "Introduction to Linear Algebra" is lauded for its clear exposition and pedagogical
approach. Several key features distinguish this edition from previous versions and other linear
algebra texts.

Comprehensive Coverage

This edition provides extensive coverage of essential topics, ensuring that students grasp both the
theoretical and practical aspects of linear algebra. Key areas include:

e Systems of linear equations

e Matrix operations and properties

e Vector spaces and subspaces

¢ Linear transformations and their applications

e Inner product spaces

Clear Explanations and Examples

The authors have made significant efforts to present concepts in a way that is easy to understand.
Each topic is accompanied by numerous examples that illustrate the application of the theory in
practical scenarios. This clarity helps students to follow along and apply what they have learned
effectively.

Problem Sets and Practice Exercises

Another vital feature of the 4th edition is the inclusion of a wide array of problems and exercises.
These problems range in difficulty and are designed to reinforce the material covered. Additionally,
solutions to selected problems are provided, enabling students to check their understanding and
progress.

Applications of Linear Algebra

The applications of linear algebra are vast and varied, impacting numerous fields. A solid
understanding of linear algebra equips students with the tools needed to tackle complex problems in
several disciplines.



Engineering and Physics

In engineering and physics, linear algebra is essential for modeling and solving systems of equations
that describe physical phenomena. It is used in areas such as mechanics, electrical circuits, and fluid
dynamics, where multiple variables interact.

Computer Science and Data Science

In computer science, linear algebra plays a crucial role in algorithms, computer graphics, and
machine learning. Techniques such as Principal Component Analysis (PCA) rely heavily on linear
algebra concepts to analyze and interpret large datasets effectively.

Economics and Social Sciences

Linear algebra is also used in economics for modeling economic systems and in social sciences for
analyzing data patterns and relationships among variables. Understanding matrix operations can aid
in constructing and interpreting economic models.

Learning Resources and Support

To support students in their study of linear algebra, the 4th edition of "Introduction to Linear
Algebra" is supplemented with various learning resources. These resources are designed to enhance
the learning experience and facilitate a deeper understanding of the material.

Supplemental Textbooks and Guides

In addition to the main textbook, students may benefit from supplemental materials such as study
guides, workbooks, and online resources that offer additional explanations and practice problems.

Online Courses and Tutorials

There are numerous online platforms offering courses and tutorials specifically focused on linear
algebra. These resources often provide video lectures, interactive exercises, and forums for
discussion, making it easier for students to grasp difficult concepts.

Study Groups and Tutoring

Engaging in study groups or seeking tutoring can be invaluable for mastering linear algebra.
Collaborative learning allows students to share insights, tackle challenging problems together, and
reinforce their understanding through discussion.

Conclusion

In summary, the 4th edition of "Introduction to Linear Algebra" stands out as a comprehensive and
approachable text that effectively introduces students to the essential concepts of linear algebra.
With its clear explanations, extensive examples, and practical applications, it serves as an excellent



resource for anyone looking to master this foundational area of mathematics. The importance of
linear algebra in various fields underscores its relevance, making this edition a must-have for
students and professionals alike.

Q: What is the main focus of the 4th edition of "Introduction
to Linear Algebra"?

A: The 4th edition focuses on providing a comprehensive understanding of linear algebra concepts,
including vectors, matrices, and linear transformations, supported by clear explanations and
numerous examples.

Q: How does this edition differ from previous editions?

A: This edition features enhanced clarity in explanations, a wider range of examples, and an
increased number of exercises that reflect current applications of linear algebra in various fields.

Q: Can linear algebra be applied in real-world scenarios?

A: Yes, linear algebra is widely used in fields such as engineering, computer science, economics, and
data science, providing essential tools for modeling and solving complex problems.

Q: What resources are available for students studying linear
algebra?

A: In addition to the textbook, students can access supplemental textbooks, online courses, tutorials,
and engage in study groups for additional support and practice.

Q: What are some common applications of linear algebra in
computer science?

A: Linear algebra is essential in computer graphics, machine learning algorithms, and data analysis
techniques, such as Principal Component Analysis (PCA).

Q: How do I effectively practice linear algebra concepts?

A: Engaging with problem sets in the textbook, utilizing online resources, and collaborating with
peers in study groups can significantly enhance understanding and retention of linear algebra
concepts.

Q: Are there any prerequisites for studying linear algebra?

A: A basic understanding of algebra and mathematical notation is helpful, but many introductory
courses are designed to accommodate students with varying levels of mathematical background.



Q: Is the 4th edition suitable for self-study?

A: Yes, the 4th edition is designed with clear explanations and numerous exercises, making it an
excellent resource for self-study as well as classroom use.
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introduction to linear algebra 4th edition: Introduction to Linear Algebra Gilbert Strang,
2009-01 This informally written text provides students with a clear introduction into the subject of
linear algebra. Topics covered include matrix multiplication, row reduction, matrix inverse,
orthogonality and computation. The self-teaching book is loaded with examples and graphics and
provides a wide array of probing problems, accompanying solutions, and a glossary.

introduction to linear algebra 4th edition: Linear Algebra and Its Applications David C. Lay,
2011-11-21 Linear algebra is relatively easy for students during the early stages of the course, when
the material is presented in a familiar, concrete setting. But when abstract concepts are introduced,
students often hit a brick wall. Instructors seem to agree that certain concepts (such as linear
independence, spanning, subspace, vector space, and linear transformations), are not easily
understood, and require time to assimilate. Since they are fundamental to the study of linear
algebra, students' understanding of these concepts is vital to their mastery of the subject. David Lay
introduces these concepts early in a familiar, concrete Rn setting, develops them gradually, and
returns to them again and again throughout the text so that when discussed in the abstract, these
concepts are more accessible. Note: This is the standalone book, if you want the book/access card
order the ISBN below. 0321399145 / 9780321399144 Linear Algebra plus MyMathLab Getting
Started Kit for Linear Algebra and Its Applications Package consists of: 0321385179 /
9780321385178 Linear Algebra and Its Applications 0321431308 / 9780321431301
MyMathLab/MyStatLab -- Glue-in Access Card 0321654064 / 9780321654069 MyMathLab Inside
Star Sticker

introduction to linear algebra 4th edition: Linear Algebra Richard C. Penney, 2015-10-27
Praise for the Third Edition “This volume is ground-breaking in terms of mathematical texts in that it
does not teach from a detached perspective, but instead, looks to show students that competent
mathematicians bring an intuitive understanding to the subject rather than just a master of
applications.” - Electric Review A comprehensive introduction, Linear Algebra: Ideas and
Applications, Fourth Edition provides a discussion of the theory and applications of linear algebra
that blends abstract and computational concepts. With a focus on the development of mathematical
intuition, the book emphasizes the need to understand both the applications of a particular
technique and the mathematical ideas underlying the technique. The book introduces each new
concept in the context of an explicit numerical example, which allows the abstract concepts to grow
organically out of the necessity to solve specific problems. The intuitive discussions are consistently
followed by rigorous statements of results and proofs. Linear Algebra: Ideas and Applications,
Fourth Edition also features: Two new and independent sections on the rapidly developing subject of
wavelets A thoroughly updated section on electrical circuit theory Illuminating applications of linear
algebra with self-study questions for additional study End-of-chapter summaries and sections with
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true-false questions to aid readers with further comprehension of the presented material Numerous
computer exercises throughout using MATLAB® code Linear Algebra: Ideas and Applications,
Fourth Edition is an excellent undergraduate-level textbook for one or two semester courses for
students majoring in mathematics, science, computer science, and engineering. With an emphasis on
intuition development, the book is also an ideal self-study reference.

introduction to linear algebra 4th edition: MATRIX AND LINEAR ALGEBRA AIDED WITH
MATLAB, Third Edition Kanti Bhushan Datta, 2016-12-01 With the inclusion of applications of
singular value decomposition (SVD) and principal component analysis (PCA) to image compression
and data analysis, this edition provides a strong foundation of linear algebra needed for a higher
study in signal processing. The use of MATLAB in the study of linear algebra for a variety of
computational purposes and the programmes provided in this text are the most attractive features of
this book which strikingly distinguishes it from the existing linear algebra books needed as
pre-requisites for the study of engineering subjects. This book is highly suitable for undergraduate
as well as postgraduate students of mathematics, statistics, and all engineering disciplines. The book
will also be useful to Ph.D. students for relevant mathematical resources. NEW TO THIS EDITION
The Third Edition of this book includes: ¢ Simultaneous diagonalization of two diagonalizable
matrices * Comprehensive exposition of SVD with applications in shear analysis in engineering °
Polar Decomposition of a matrix ¢« Numerical experimentation with a colour and a black-and-white
image compression using MATLAB ¢ PCA methods of data analysis and image compression with a
list of MATLAB codes

introduction to linear algebra 4th edition: A Unified Introduction to Linear Algebra Alan
Tucker, 1988

introduction to linear algebra 4th edition: Challenges and Strategies in Teaching
Linear Algebra Sepideh Stewart, Christine Andrews-Larson, Avi Berman, Michelle Zandieh,
2018-02-01 This book originated from a Discussion Group (Teaching Linear Algebra) that was held
at the 13th International Conference on Mathematics Education (ICME-13). The aim was to consider
and highlight current efforts regarding research and instruction on teaching and learning linear
algebra from around the world, and to spark new collaborations. As the outcome of the two-day
discussion at ICME-13, this book focuses on the pedagogy of linear algebra with a particular
emphasis on tasks that are productive for learning. The main themes addressed include: theoretical
perspectives on the teaching and learning of linear algebra; empirical analyses related to learning
particular content in linear algebra; the use of technology and dynamic geometry software; and
pedagogical discussions of challenging linear algebra tasks. Drawing on the expertise of
mathematics education researchers and research mathematicians with experience in teaching linear
algebra, this book gathers work from nine countries: Austria, Germany, Israel, Ireland, Mexico,
Slovenia, Turkey, the USA and Zimbabwe.

introduction to linear algebra 4th edition: Number Theory Henri Cohen, 2008-12-17 This
book deals with several aspects of what is now called explicit number theory. The central theme is
the solution of Diophantine equations, i.e., equations or systems of polynomial equations which must
be solved in integers, rational numbers or more generally in algebraic numbers. This theme, in
particular, is the central motivation for the modern theory of arithmetic algebraic geometry. In this
text, this is considered through three of its most basic aspects. The local aspect, global aspect, and
the third aspect is the theory of zeta and L-functions. This last aspect can be considered as a
unifying theme for the whole subject.

introduction to linear algebra 4th edition: Spaces of Holomorphic Functions in the Unit Ball
Kehe Zhu, 2006-03-22 Can be used as a graduate text Contains many exercises Contains new results

introduction to linear algebra 4th edition: The Arithmetic of Dynamical Systems ]J.H.
Silverman, 2010-05-05 This book is designed to provide a path for the reader into an amalgamation
oftwo venerable areas ofmathematics, Dynamical Systems and Number Theory. Many of the
motivating theorems and conjectures in the new subject of Arithmetic Dynamics may be viewed as
the transposition ofclassical results in the theory ofDiophantine equations to the setting of discrete




dynamical systems, especially to the iteration theory ofmaps on the projective line and other
algebraic varieties. Although there is no precise dictionary connecting the two areas, the reader will
gain a flavor of the correspondence from the following associations: Diophantine Equations
Dynamical Systems rational and integral rational and integral points on varieties points in orbits
torsion points on periodic and preperiodic abelian varieties points ofrational maps There are a
variety of topics covered in this volume, but inevitably the choice reflects the author's tastes and
interests. Many related areas that also fall under the heading ofarithmetic or algebraic dynamics
have been omitted in order to keep the book to a manageable length. A brief list of some of these
omitted topics may be found in the introduction. Online Resources The reader will find additonal
material, references and errata at http://www. math. brown. ectu/-jhs/ADSHome. html
Acknowledgments The author has consulted a great many sources in writing this book. Every
attempt has been made to give proper attribution for all but the most standard results.

introduction to linear algebra 4th edition: Fourier Analysis and Its Applications Anders
Vretblad, 2006-04-18 TheclassicaltheoryofFourierseriesandintegrals,aswellasLaplacetra- forms, is of
great importance for physical and technical applications, and its mathematical beauty makes it an
interesting study for pure mathema- cians as well. I have taught courses on these subjects for
decades to civil engineeringstudents,andalsomathematicsmajors,andthepresentvolume can be
regarded as my collected experiences from this work. There is, of course, an unsurpassable book on
Fourier analysis, the tr- tise by Katznelson from 1970. That book is, however, aimed at mathem-
ically very mature students and can hardly be used in engineering courses.
Ontheotherendofthescale,thereareanumberofmore-or-lesscookbo- styled books, where the emphasis
is almost entirely on applications. I have felt the need for an alternative in between these extremes:
a text for the ambitious and interested student, who on the other hand does not aspire to become an
expert in the ?eld. There do exist a few texts that ful?ll these requirements (see the literature list at
the end of the book), but they do not include all the topics I like to cover in my courses, such as
Laplace transforms and the simplest facts about distributions.

introduction to linear algebra 4th edition: Advanced Topics in the Arithmetic of Elliptic
Curves Joseph H. Silverman, 2013-12-01 In the introduction to the first volume of The Arithmetic of
Elliptic Curves (Springer-Verlag, 1986), I observed that the theory of elliptic curves is rich, varied,
and amazingly vast, and as a consequence, many important topics had to be omitted. I included a
brief introduction to ten additional topics as an appendix to the first volume, with the tacit
understanding that eventually there might be a second volume containing the details. You are now
holding that second volume. it turned out that even those ten topics would not fit Unfortunately, into
a single book, so I was forced to make some choices. The following material is covered in this book:
I. Elliptic and modular functions for the full modular group. II. Elliptic curves with complex
multiplication. III. Elliptic surfaces and specialization theorems. IV. Neron models, Kodaira-Neron
classification of special fibers, Tate's algorithm, and Ogg's conductor-discriminant formula. V. Tate's
theory of g-curves over p-adic fields. VI. Neron's theory of canonical local height functions.

introduction to linear algebra 4th edition: Metric Structures in Differential Geometry
Gerard Walschap, 2012-08-23 This text is an elementary introduction to differential geometry.
Although it was written for a graduate-level audience, the only requisite is a solid back ground in
calculus, linear algebra, and basic point-set topology. The first chapter covers the fundamentals of
differentiable manifolds that are the bread and butter of differential geometry. All the usual topics
are cov ered, culminating in Stokes' theorem together with some applications. The stu dents' first
contact with the subject can be overwhelming because of the wealth of abstract definitions involved,
so examples have been stressed throughout. One concept, for instance, that students often find
confusing is the definition of tangent vectors. They are first told that these are derivations on certain
equiv alence classes of functions, but later that the tangent space of ffi.n is the same n as ffi. . We
have tried to keep these spaces separate and to carefully explain how a vector space E is canonically
isomorphic to its tangent space at a point. This subtle distinction becomes essential when later
discussing the vertical bundle of a given vector bundle.



introduction to linear algebra 4th edition: Lectures on Discrete Geometry Jiri Matousek,
2013-12-01 Discrete geometry investigates combinatorial properties of configurations of geometric
objects. To a working mathematician or computer scientist, it offers sophisticated results and
techniques of great diversity and it is a foundation for fields such as computational geometry or
combinatorial optimization. This book is primarily a textbook introduction to various areas of
discrete geometry. In each area, it explains several key results and methods, in an accessible and
concrete manner. It also contains more advanced material in separate sections and thus it can serve
as a collection of surveys in several narrower subfields. The main topics include: basics on convex
sets, convex polytopes, and hyperplane arrangements; combinatorial complexity of geometric
configurations; intersection patterns and transversals of convex sets; geometric Ramsey-type results;
polyhedral combinatorics and high-dimensional convexity; and lastly, embeddings of finite metric
spaces into normed spaces. Jiri Matousek is Professor of Computer Science at Charles University in
Prague. His research has contributed to several of the considered areas and to their algorithmic
applications. This is his third book.

introduction to linear algebra 4th edition: From Holomorphic Functions to Complex
Manifolds Klaus Fritzsche, Hans Grauert, 2012-12-06 The aim of this book is to give an
understandable introduction to the the ory of complex manifolds. With very few exceptions we give
complete proofs. Many examples and figures along with quite a few exercises are included. Our
intent is to familiarize the reader with the most important branches and methods in complex analysis
of several variables and to do this as simply as possible. Therefore, the abstract concepts involved
with sheaves, coherence, and higher-dimensional cohomology are avoided. Only elementary methods
such as power series, holomorphic vector bundles, and one-dimensional co cycles are used.
Nevertheless, deep results can be proved, for example the Remmert-Stein theorem for analytic sets,
finiteness theorems for spaces of cross sections in holomorphic vector bundles, and the solution of
the Levi problem. The first chapter deals with holomorphic functions defined in open sub sets of the
space en. Many of the well-known properties of holomorphic functions of one variable, such as the
Cauchy integral formula or the maxi mum principle, can be applied directly to obtain corresponding
properties of holomorphic functions of several variables. Furthermore, certain properties of
differentiable functions of several variables, such as the implicit and inverse function theorems,
extend easily to holomorphic functions.

introduction to linear algebra 4th edition: Number Theory in Function Fields Michael
Rosen, 2013-04-18 Elementary number theory is concerned with the arithmetic properties of the
ring of integers, Z, and its field of fractions, the rational numbers, Q. Early on in the development of
the subject it was noticed that Z has many properties in common with A = IF[T], the ring of
polynomials over a finite field. Both rings are principal ideal domains, both have the property that
the residue class ring of any non-zero ideal is finite, both rings have infinitely many prime elements,
and both rings have finitely many units. Thus, one is led to suspect that many results which hold for
Z have analogues of the ring A. This is indeed the case. The first four chapters of this book are
devoted to illustrating this by presenting, for example, analogues of the little theorems of Fermat
and Euler, Wilson's theorem, quadratic (and higher) reciprocity, the prime number theorem, and
Dirichlet's theorem on primes in an arithmetic progression. All these results have been known for a
long time, but it is hard to locate any exposition of them outside of the original papers. Algebraic
number theory arises from elementary number theory by con sidering finite algebraic extensions K
of Q, which are called algebraic num ber fields, and investigating properties of the ring of algebraic
integers OK C K, defined as the integral closure of Z in K.

introduction to linear algebra 4th edition: Modern Graph Theory Bela Bollobas, 2013-12-01
The time has now come when graph theory should be part of the education of every serious student
of mathematics and computer science, both for its own sake and to enhance the appreciation of
mathematics as a whole. This book is an in-depth account of graph theory, written with such a
student in mind; it reflects the current state of the subject and emphasizes connections with other
branches of pure mathematics. The volume grew out of the author's earlier book, Graph Theory -- An



Introductory Course, but its length is well over twice that of its predecessor, allowing it to reveal
many exciting new developments in the subject. Recognizing that graph theory is one of several
courses competing for the attention of a student, the book contains extensive descriptive passages
designed to convey the flavor of the subject and to arouse interest. In addition to a modern
treatment of the classical areas of graph theory such as coloring, matching, extremal theory, and
algebraic graph theory, the book presents a detailed account of newer topics, including Szemer'edi's
Regularity Lemma and its use, Shelah's extension of the Hales-Jewett Theorem, the precise nature of
the phase transition in a random graph process, the connection between electrical networks and
random walks on graphs, and the Tutte polynomial and its cousins in knot theory. In no other branch
of mathematics is it as vital to tackle and solve challenging exercises in order to master the subject.
To this end, the book contains an unusually large number of well thought-out exercises: over 600 in
total. Although some are straightforward, most of them are substantial, and others will stretch even
the most able reader.

introduction to linear algebra 4th edition: Functions of One Complex Variable I John B.
Conway, 2012-12-06 This book is intended as a textbook for a first course in the theory of functions
of one complex variable for students who are mathematically mature enough to understand and
execute E - 8 arguments. The actual pre requisites for reading this book are quite minimal; not much
more than a stiff course in basic calculus and a few facts about partial derivatives. The topics from
advanced calculus that are used (e.g., Leibniz's rule for differ entiating under the integral sign) are
proved in detail. Complex Variables is a subject which has something for all mathematicians. In
addition to having applications to other parts of analysis, it can rightly claim to be an ancestor of
many areas of mathematics (e.g., homotopy theory, manifolds). This view of Complex Analysis as An
Introduction to Mathe matics has influenced the writing and selection of subject matter for this
book. The other guiding principle followed is that all definitions, theorems, etc.

introduction to linear algebra 4th edition: A First Course in Modular Forms Fred Diamond,
Jerry Shurman, 2006-03-30 This book introduces the theory of modular forms with an eye toward the
Modularity Theorem:All rational elliptic curves arise from modular forms. The topics covered include
* elliptic curves as complex tori and as algebraic curves, * modular curves as Riemann surfaces and
as algebraic curves, * Hecke operators and Atkin-Lehner theory, * Hecke eigenforms and their
arithmetic properties, * the Jacobians of modular curves and the Abelian varieties associated to
Hecke eigenforms, ° elliptic and modular curves modulo p and the Eichler-Shimura Relation, ¢ the
Galois representations associated to elliptic curves and to Hecke eigenforms. As it presents these
ideas, the book states the Modularity Theorem in various forms, relating them to each other and
touching on their applications to number theory.A First Course in Modular Forms is written for
beginning graduate students and advanced undergraduates. It does not require background in
algebraic number theory or algebraic geometry, and it contains exercises throughout.Fred Diamond
received his Ph.D from Princeton University in 1988 under the direction of Andrew Wiles and now
teaches at King's College London. Jerry Shurman received his Ph.D from Princeton University in
1988 under the direction of Goro Shimura and now teaches at Reed College.

introduction to linear algebra 4th edition: Algebraic Topology William Fulton, 2013-12-01
To the Teacher. This book is designed to introduce a student to some of the important ideas of
algebraic topology by emphasizing the re lations of these ideas with other areas of mathematics.
Rather than choosing one point of view of modem topology (homotopy theory, simplicial complexes,
singular theory, axiomatic homology, differ ential topology, etc.), we concentrate our attention on
concrete prob lems in low dimensions, introducing only as much algebraic machin ery as necessary
for the problems we meet. This makes it possible to see a wider variety of important features of the
subject than is usual in a beginning text. The book is designed for students of mathematics or
science who are not aiming to become practicing algebraic topol ogists-without, we hope,
discouraging budding topologists. We also feel that this approach is in better harmony with the
historical devel opment of the subject. What would we like a student to know after a first course in to
pology (assuming we reject the answer: half of what one would like the student to know after a



second course in topology)? Our answers to this have guided the choice of material, which includes:
under standing the relation between homology and integration, first on plane domains, later on
Riemann surfaces and in higher dimensions; wind ing numbers and degrees of mappings, fixed-point
theorems; appli cations such as the Jordan curve theorem, invariance of domain; in dices of vector
fields and Euler characteristics; fundamental groups

introduction to linear algebra 4th edition: The Geometry of Discrete Groups Alan F.
Beardon, 2012-12-06 This text is intended to serve as an introduction to the geometry of the action
of discrete groups of Mobius transformations. The subject matter has now been studied with
changing points of emphasis for over a hundred years, the most recent developments being
connected with the theory of 3-manifolds: see, for example, the papers of Poincare [77] and Thurston
[101]. About 1940, the now well-known (but virtually unobtainable) Fenchel-Nielsen manuscript
appeared. Sadly, the manuscript never appeared in print, and this more modest text attempts to
display at least some of the beautiful geo metrical ideas to be found in that manuscript, as well as
some more recent material. The text has been written with the conviction that geometrical explana
tions are essential for a full understanding of the material and that however simple a matrix proof
might seem, a geometric proof is almost certainly more profitable. Further, wherever possible,
results should be stated in a form that is invariant under conjugation, thus making the intrinsic
nature of the result more apparent. Despite the fact that the subject matter is concerned with
groups of isometries of hyperbolic geometry, many publications rely on Euclidean estimates and
geometry. However, the recent developments have again emphasized the need for hyperbolic
geometry, and I have included a comprehensive chapter on analytical (not axiomatic) hyperbolic
geometry. It is hoped that this chapter will serve as a dictionary offormulae in plane hyperbolic
geometry and as such will be of interest and use in its own right.
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