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For physics students interested in the mathematics they use, and for math students interested in
seeing how some of the ideas of their discipline ﬁnd realization in an applied setting. The presentation strikes a balance between formalism and application, between abstract and concrete. The interconnections among the various topics are clariﬁed both by the use of vector spaces as a central unifying theme, recurring throughout the book, and by putting ideas into their historical context.
Enough of the essential formalism is included to make the presentation self-contained.
Since the incorporation of scientiﬁc approach in tackling problems of optical instrumentation, analysis and design of optical systems constitute a core area of optical engineering. A large number of
software with varying level of scope and applicability is currently available to facilitate the task. However, possession of an optical design software, per se, is no guarantee for arriving at correct or optimal solutions. The validity and/or optimality of the solutions depend to a large extent on proper formulation of the problem, which calls for correct application of principles and theories of optical engineering. On a diﬀerent note, development of proper experimental setups for investigations in the
burgeoning ﬁeld of optics and photonics calls for a good understanding of these principles and theories. With this backdrop in view, this book presents a holistic treatment of topics like paraxial analysis, aberration theory, Hamiltonian optics, ray-optical and wave-optical theories of image formation,
Fourier optics, structural design, lens design optimization, global optimization etc. Proper stress is
given on exposition of the foundations. The proposed book is designed to provide adequate material
for ‘self-learning’ the subject. For practitioners in related ﬁelds, this book is a handy reference. Foundations of Optical System Analysis and Synthesis provides A holistic approach to lens system analysis and design with stress on foundations Basic knowledge of ray and wave optics for tackling
problems of instrumental optics Proper explanation of approximations made at diﬀerent stages Suﬃcient illustrations for facilitation of understanding Techniques for reducing the role of heuristics and
empiricism in optical/lens design A sourcebook on chronological development of related topics
across the globe This book is composed as a reference book for graduate students, researchers, faculty, scientists and technologists in R & D centres and industry, in pursuance of their understanding
of related topics and concepts during problem solving in the broad areas of optical, electro-optical
and photonic system analysis and design.
Mathematical Tools for Applied Multivariate Analysis provides information pertinent to the aspects of
transformational geometry, matrix algebra, and the calculus that are most relevant for the study of
multivariate analysis. This book discusses the mathematical foundations of applied multivariate analysis. Organized into six chapters, this book begins with an overview of the three problems in multiple regression, principal components analysis, and multiple discriminant analysis. This text then presents a standard treatment of the mechanics of matrix algebra, including deﬁnitions and operations
on matrices, vectors, and determinants. Other chapters consider the topics of eigenstructures and
linear transformations that are important to the understanding of multivariate techniques. This book
discusses as well the eigenstructures and quadratic forms. The ﬁnal chapter deals with the geometric aspects of linear transformations. This book is a valuable resource for students.
This textbook, on the foundations to the classical theory of the functions of complex variable, begins
at a basic level and explains the theory as rigorously as can be obtained in a short course. It oﬀers
motivation for classical results in complex analysis and shows the reader the power of certain techniques. A selection of exercises on all topics is given at the end of each chapter and the exercises
and problems are also provided with solutions/hints.
The third edition of this well known text continues to provide a solid foundation in mathematical analysis for undergraduate and ﬁrst-year graduate students. The text begins with a discussion of the real
number system as a complete ordered ﬁeld. (Dedekind's construction is now treated in an appendix
to Chapter I.) The topological background needed for the development of convergence, continuity,
diﬀerentiation and integration is provided in Chapter 2. There is a new section on the gamma function, and many new and interesting exercises are included. This text is part of the Walter Rudin Student Series in Advanced Mathematics.
Foundations of Analysis covers the basics of real analysis for a one- or two-semester course. In a
straightforward and concise way, it helps students understand the key ideas and apply the theorems. The book's accessible approach will appeal to a wide range of students and instructors.Each
section begins with a boxed introduction that familiarizes
This book provides a concise introduction to the mathematical foundations of time series analysis,
with an emphasis on mathematical clarity. The text is reduced to the essential logical core, mostly
using the symbolic language of mathematics, thus enabling readers to very quickly grasp the essential reasoning behind time series analysis. It appeals to anybody wanting to understand time series
in a precise, mathematical manner. It is suitable for graduate courses in time series analysis but is
equally useful as a reference work for students and researchers alike.
This is part one of a two-volume book on real analysis and is intended for senior undergraduate students of mathematics who have already been exposed to calculus. The emphasis is on rigour and
foundations of analysis. Beginning with the construction of the number systems and set theory, the
book discusses the basics of analysis (limits, series, continuity, diﬀerentiation, Riemann integration),
through to power series, several variable calculus and Fourier analysis, and then ﬁnally the
Lebesgue integral. These are almost entirely set in the concrete setting of the real line and Euclidean spaces, although there is some material on abstract metric and topological spaces. The book
also has appendices on mathematical logic and the decimal system. The entire text (omitting some
less central topics) can be taught in two quarters of 25–30 lectures each. The course material is deeply intertwined with the exercises, as it is intended that the student actively learn the material (and
practice thinking and writing rigorously) by proving several of the key results in the theory.
Originally published in 2010, reissued as part of Pearson's modern classic series.
This elementary presentation exposes readers to both the process of rigor and the rewards inherent
in taking an axiomatic approach to the study of functions of a real variable. The aim is to challenge
and improve mathematical intuition rather than to verify it. The philosophy of this book is to focus attention on questions which give analysis its inherent fascination. Each chapter begins with the discussion of some motivating examples and concludes with a series of questions.
This textbook, suitable for an early undergraduate up to a graduate course, provides an overview of
many basic principles and techniques needed for modern data analysis. In particular, this book was
designed and written as preparation for students planning to take rigorous Machine Learning and Da-

ta Mining courses. It introduces key conceptual tools necessary for data analysis, including concentration of measure and PAC bounds, cross validation, gradient descent, and principal component
analysis. It also surveys basic techniques in supervised (regression and classiﬁcation) and unsupervised learning (dimensionality reduction and clustering) through an accessible, simpliﬁed presentation. Students are recommended to have some background in calculus, probability, and linear algebra. Some familiarity with programming and algorithms is useful to understand advanced topics on
computational techniques.
According to the great mathematician Paul Erdös, God maintains perfect mathematical proofs in The
Book. This book presents the authors candidates for such "perfect proofs," those which contain brilliant ideas, clever connections, and wonderful observations, bringing new insight and surprising perspectives to problems from number theory, geometry, analysis, combinatorics, and graph theory. As
a result, this book will be fun reading for anyone with an interest in mathematics.
A Readable yet Rigorous Approach to an Essential Part of Mathematical Thinking Back by popular demand, Real Analysis and Foundations, Third Edition bridges the gap between classic theoretical texts
and less rigorous ones, providing a smooth transition from logic and proofs to real analysis. Along
with the basic material, the text covers Riemann-Stieltjes integrals, Fourier analysis, metric spaces
and applications, and diﬀerential equations. New to the Third Edition Oﬀering a more streamlined
presentation, this edition moves elementary number systems and set theory and logic to appendices
and removes the material on wavelet theory, measure theory, diﬀerential forms, and the method of
characteristics. It also adds a chapter on normed linear spaces and includes more examples and
varying levels of exercises. Extensive Examples and Thorough Explanations Cultivate an In-Depth Understanding This best-selling book continues to give students a solid foundation in mathematical
analysis and its applications. It prepares them for further exploration of measure theory, functional
analysis, harmonic analysis, and beyond.
This is part two of a two-volume book on real analysis and is intended for senior undergraduate students of mathematics who have already been exposed to calculus. The emphasis is on rigour and
foundations of analysis. Beginning with the construction of the number systems and set theory, the
book discusses the basics of analysis (limits, series, continuity, diﬀerentiation, Riemann integration),
through to power series, several variable calculus and Fourier analysis, and then ﬁnally the
Lebesgue integral. These are almost entirely set in the concrete setting of the real line and Euclidean spaces, although there is some material on abstract metric and topological spaces. The book
also has appendices on mathematical logic and the decimal system. The entire text (omitting some
less central topics) can be taught in two quarters of 25–30 lectures each. The course material is deeply intertwined with the exercises, as it is intended that the student actively learn the material (and
practice thinking and writing rigorously) by proving several of the key results in the theory.
For courses in Decision Making and Engineering. The Fundamentals of Analyzing and Making Decisions Foundations of Decision Analysis is a groundbreaking text that explores the art of decision making, both in life and in professional settings. By exploring themes such as dealing with uncertainty
and understanding the distinction between a decision and its outcome, the First Edition teaches readers to achieve clarity of action in any situation. The book treats decision making as an evolutionary
process from a scientiﬁc standpoint. Strategic decision-making analysis is presented as a tool to help
students understand, discuss, and settle on important life choices. Through this text, readers will understand the speciﬁc thought process that occurs behind approaching any decision to make easier
and better life choices for themselves.
Based on courses given at Eötvös Loránd University (Hungary) over the past 30 years, this introductory textbook develops the central concepts of the analysis of functions of one variable — systematically, with many examples and illustrations, and in a manner that builds upon, and sharpens, the student’s mathematical intuition. The book provides a solid grounding in the basics of logic and proofs,
sets, and real numbers, in preparation for a study of the main topics: limits, continuity, rational functions and transcendental functions, diﬀerentiation, and integration. Numerous applications to other
areas of mathematics, and to physics, are given, thereby demonstrating the practical scope and power of the theoretical concepts treated. In the spirit of learning-by-doing, Real Analysis includes more
than 500 engaging exercises for the student keen on mastering the basics of analysis. The wealth of
material, and modular organization, of the book make it adaptable as a textbook for courses of various levels; the hints and solutions provided for the more challenging exercises make it ideal for independent study.
Foundations of Abstract Analysis is the ﬁrst of a two book series oﬀered as the second (expanded)
edition to the previously published text Real Analysis. It is written for a graduate-level course on real
analysis and presented in a self-contained way suitable both for classroom use and for self-study.
While this book carries the rigor of advanced modern analysis texts, it elaborates the material in
much greater details and therefore ﬁlls a gap between introductory level texts (with topics developed in Euclidean spaces) and advanced level texts (exclusively dealing with abstract spaces) making it accessible for a much wider interested audience. To relieve the reader of the potential overload of new words, deﬁnitions, and concepts, the book (in its unique feature) provides lists of new
terms at the end of each section, in a chronological order. Diﬃcult to understand abstract notions
are preceded by informal discussions and blueprints followed by thorough details and supported by
examples and ﬁgures. To further reinforce the text, hints and solutions to almost a half of more than
580 problems are provided at the end of the book, still leaving ample exercises for assignments.
This volume covers topics in point-set topology and measure and integration. Prerequisites include
advanced calculus, linear algebra, complex variables, and calculus based probability.
Geared toward undergraduate and beginning graduate students, this study explores natural numbers, integers, rational numbers, real numbers, and complex numbers. Numerous exercises and appendixes supplement the text. 1973 edition.
This book provides a rigorous introduction to the techniques and results of real analysis, metric
spaces and multivariate diﬀerentiation, suitable for undergraduate courses. Starting from the very
foundations of analysis, it oﬀers a complete ﬁrst course in real analysis, including topics rarely found
in such detail in an undergraduate textbook such as the construction of non-analytic smooth functions, applications of the Euler-Maclaurin formula to estimates, and fractal geometry. Drawing on the
author’s extensive teaching and research experience, the exposition is guided by carefully chosen
examples and counter-examples, with the emphasis placed on the key ideas underlying the theory.
Much of the content is informed by its applicability: Fourier analysis is developed to the point where
it can be rigorously applied to partial diﬀerential equations or computation, and the theory of metric
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spaces includes applications to ordinary diﬀerential equations and fractals. Essential Real Analysis
will appeal to students in pure and applied mathematics, as well as scientists looking to acquire a
ﬁrm footing in mathematical analysis. Numerous exercises of varying diﬃculty, including some suitable for group work or class discussion, make this book suitable for self-study as well as lecture
courses.
This book provides the essential foundations of both linear and nonlinear analysis necessary for understanding and working in twenty-ﬁrst century applied and computational mathematics. In addition
to the standard topics, this text includes several key concepts of modern applied mathematical analysis that should be, but are not typically, included in advanced undergraduate and beginning graduate mathematics curricula. This material is the introductory foundation upon which algorithm analysis, optimization, probability, statistics, diﬀerential equations, machine learning, and control theory
are built. When used in concert with the free supplemental lab materials, this text teaches students
both the theory and the computational practice of modern mathematical analysis. Foundations of Applied Mathematics, Volume 1: Mathematical Analysis includes several key topics not usually treated
in courses at this level, such as uniform contraction mappings, the continuous linear extension theorem, Daniell?Lebesgue integration, resolvents, spectral resolution theory, and pseudospectra. Ideas
are developed in a mathematically rigorous way and students are provided with powerful tools and
beautiful ideas that yield a number of nice proofs, all of which contribute to a deep understanding of
advanced analysis and linear algebra. Carefully thought out exercises and examples are built on
each other to reinforce and retain concepts and ideas and to achieve greater depth. Associated lab
materials are available that expose students to applications and numerical computation and reinforce the theoretical ideas taught in the text. The text and labs combine to make students technically proﬁcient and to answer the age-old question, "When am I going to use this?
Using an extremely clear and informal approach, this book introduces readers to a rigorous understanding of mathematical analysis and presents challenging math concepts as clearly as possible.
The real number system. Diﬀerential calculus of functions of one variable. Riemann integral functions of one variable. Integral calculus of real-valued functions. Metric Spaces. For those who want to
gain an understanding of mathematical analysis and challenging mathematical concepts.
In elementary introductions to mathematical analysis, the treatment of the logical and algebraic
foundations of the subject is necessarily rather skeletal. This book attempts to ﬂesh out the bones of
such treatment by providing an informal but systematic account of the foundations of mathematical
analysis written at an elementary level. This book is entirely self-contained but, as indicated above,
it will be of most use to university or college students who are taking, or who have taken, an introductory course in analysis. Such a course will not automatically cover all the material dealt with in
this book and so particular care has been taken to present the material in a manner which makes it
suitable for self-study. In a particular, there are a large number of examples and exercises and,
where necessary, hints to the solutions are provided. This style of presentation, of course, will also
make the book useful for those studying the subject independently of taught course.
This textbook covers the subject of real analysis from the fundamentals up through beginning graduate level. It is appropriate as an introductory course text or a review text for graduate qualifying examinations. Some special features of the text include a thorough discussion of transcendental functions such as trigonometric, logarithmic, and exponential from power series expansions, deducing all
important functional properties from the series deﬁnitions. The text is written in a user-friendly manner, and includes full solutions to all assigned exercises throughout the text.
Michael Goodrich and Roberto Tamassia, authors of the successful, Data Structures and Algorithms
in Java, 2/e, have written Algorithm Engineering, a text designed to provide a comprehensive introduction to the design, implementation and analysis of computer algorithms and data structures from
a modern perspective. This book oﬀers theoretical analysis techniques as well as algorithmic design
patterns and experimental methods for the engineering of algorithms. Market: Computer Scientists;
Programmers.
The ability to analyze and interpret enormous amounts of data has become a prerequisite for success in allied healthcare and the health sciences. Now in its 11th edition, Biostatistics: A Foundation
for Analysis in the Health Sciences continues to oﬀer in-depth guidance toward biostatistical concepts, techniques, and practical applications in the modern healthcare setting. Comprehensive in
scope yet detailed in coverage, this text helps students understand—and appropriately use—probability distributions, sampling distributions, estimation, hypothesis testing, variance analysis, regression, correlation analysis, and other statistical tools fundamental to the science and practice of
medicine. Clearly-deﬁned pedagogical tools help students stay up-to-date on new material, and an
emphasis on statistical software allows faster, more accurate calculation while putting the focus on
the underlying concepts rather than the math. Students develop highly relevant skills in inferential
and diﬀerential statistical techniques, equipping them with the ability to organize, summarize, and interpret large bodies of data. Suitable for both graduate and advanced undergraduate coursework,
this text retains the rigor required for use as a professional reference.
The present book "Problems and Solutions for Undergraduate Real Analysis" is the combined volume
of author's two books "Problems and Solutions for Undergraduate Real Analysis I" and "Problems and
Solutions for Undergraduate Real Analysis II". By oﬀering 456 exercises with diﬀerent levels of
diﬃculty, this book gives a brief exposition of the foundations of ﬁrst-year undergraduate real analysis. Furthermore, we believe that students and instructors may ﬁnd that the book can also be served
as a source for some advanced courses or as a reference.The wide variety of problems, which are of
varying diﬃculty, include the following topics: (1) Elementary Set Algebra, (2) The Real Number System, (3) Countable and Uncountable Sets, (4) Elementary Topology on Metric Spaces, (5) Sequences
in Metric Spaces, (6) Series of Numbers, (7) Limits and Continuity of Functions, (8) Diﬀerentiation,
(9) The Riemann-StieltjesIntegral, (10) Sequences and Series of Functions, (11) Improper Integrals,
(12) Lebesgue Measure, (13) Lebesgue Measurable Functions, (14) Lebesgue Integration, (15) Diﬀerential Calculus of Functions of Several Variables and (16) Integral Calculus of Functions of Several
Variables. Furthermore, the main features of this book are listed as follows:1. The book contains 456
problems of undergraduate real analysis, which cover the topics mentioned above, with detailed and
complete solutions. In fact, the solutions show every detail, every step and every theorem that I applied.2. Each chapter starts with a brief and concise note of introducing the notations, terminologies,
basic mathematical concepts or important/famous/frequently used theorems (without proofs) relevant to the topic. As a consequence, students can use these notes as a quick review before
midterms or examinations.3. Three levels of diﬃculty have been assigned to problems so that you
can sharpen your mathematics step-by-step. 4. Diﬀerent colors are used frequently in order to highlight or explain problems, examples, remarks, main points/formulas involved, or show the steps of
manipulation in some complicated proofs. (ebook only)5. An appendix about mathematical logic is included. It tells students what concepts of logic (e.g. techniques of proofs) are necessary in advanced
mathematics.
Deﬁnitive look at modern analysis, with views of applications to statistics, numerical analysis, Fourier series, diﬀerential equations, mathematical analysis, and functional analysis. More than 750 exercises; some hints and solutions. 1981 edition.
This book provides the essential foundations of both linear and nonlinear analysis necessary for un-
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derstanding and working in twenty-ﬁrst century applied and computational mathematics. In addition
to the standard topics, this text includes several key concepts of modern applied mathematical analysis that should be, but are not typically, included in advanced undergraduate and beginning graduate mathematics curricula. This material is the introductory foundation upon which algorithm analysis, optimization, probability, statistics, diﬀerential equations, machine learning, and control theory
are built. When used in concert with the free supplemental lab materials, this text teaches students
both the theory and the computational practice of modern mathematical analysis. Foundations of Applied Mathematics, Volume 1: Mathematical Analysis?includes several key topics not usually treated
in courses at this level, such as uniform contraction mappings, the continuous linear extension theorem, Daniell?Lebesgue integration, resolvents, spectral resolution theory, and pseudospectra. Ideas
are developed in a mathematically rigorous way and students are provided with powerful tools and
beautiful ideas that yield a number of nice proofs, all of which contribute to a deep understanding of
advanced analysis and linear algebra. Carefully thought out exercises and examples are built on
each other to reinforce and retain concepts and ideas and to achieve greater depth. Associated lab
materials are available that expose students to applications and numerical computation and reinforce the theoretical ideas taught in the text. The text and labs combine to make students technically proﬁcient and to answer the age-old question, "When am I going to use this?
The fundamental mathematical tools needed to understand machine learning include linear algebra,
analytic geometry, matrix decompositions, vector calculus, optimization, probability and statistics.
These topics are traditionally taught in disparate courses, making it hard for data science or computer science students, or professionals, to eﬃciently learn the mathematics. This self-contained textbook bridges the gap between mathematical and machine learning texts, introducing the mathematical concepts with a minimum of prerequisites. It uses these concepts to derive four central machine
learning methods: linear regression, principal component analysis, Gaussian mixture models and support vector machines. For students and others with a mathematical background, these derivations
provide a starting point to machine learning texts. For those learning the mathematics for the ﬁrst
time, the methods help build intuition and practical experience with applying mathematical concepts. Every chapter includes worked examples and exercises to test understanding. Programming
tutorials are oﬀered on the book's web site.
Measure and integration, metric spaces, the elements of functional analysis in Banach spaces, and
spectral theory in Hilbert spaces — all in a single study. Only book of its kind. Unusual topics, detailed analyses. Problems. Excellent for ﬁrst-year graduate students, almost any course on modern
analysis. Preface. Bibliography. Index.
Comprehensive, elementary introduction to real and functional analysis covers basic concepts and introductory principles in set theory, metric spaces, topological and linear spaces, linear functionals
and linear operators, more. 1970 edition.
Handbook of Analysis and Its Foundations is a self-contained and uniﬁed handbook on mathematical
analysis and its foundations. Intended as a self-study guide for advanced undergraduates and beginning graduatestudents in mathematics and a reference for more advanced mathematicians, this
highly readable book provides broader coverage than competing texts in the area. Handbook of Analysis and Its Foundations provides an introduction to a wide range of topics, including: algebra; topology; normed spaces; integration theory; topological vector spaces; and diﬀerential equations. The author eﬀectively demonstrates the relationships between these topics and includes a few chapters on
set theory and logic to explain the lack of examples for classical pathological objects whose existence proofs are not constructive. More complete than any other book on the subject, students will
ﬁnd this to be an invaluable handbook. Covers some hard-to-ﬁnd results including: Bessagas and
Meyers converses of the Contraction Fixed Point Theorem Redeﬁnition of subnets by Aarnes and Andenaes Ghermans characterization of topological convergences Neumanns nonlinear Closed Graph
Theorem van Maarens geometry-free version of Sperners Lemma Includes a few advanced topics in
functional analysis Features all areas of the foundations of analysis except geometry Combines material usually found in many diﬀerent sources, making this uniﬁed treatment more convenient for the
user Has its own webpage: http://math.vanderbilt.edu/
A complete course on metric, normed, and Hilbert spaces, including many results and exercises seldom found in texts on analysis at this level. The author covers an unusually wide range of material
in a clear and concise format, including elementary real analysis, Lebesgue integration on R, and an
introduction to functional analysis. The book begins with a fast-paced course on real analysis, followed by an introduction to the Lebesgue integral. This provides a reference for later chapters as
well as a preparation for students with only the typical sequence of undergraduate calculus courses
as prerequisites. Other features include a chapter introducing functional analysis, the Hahn-Banach
theorem and duality, separation theorems, the Baire Category Theorem, the Open Mapping Theorem
and their consequences, and unusual applications. Of special interest are the 750 exercises, many
with guidelines for their solutions, applications and extensions of the main propositions and theorems, pointers to new branches of the subject, and diﬃcult challenges for the very best students.
Foundations of Analysis is an excellent new text for undergraduate students in real analysis. More
than other texts in the subject, it is clear, concise and to the point, without extra bells and whistles.
It also has many good exercises that help illustrate the material. My students were very satisﬁed
with it. --Nat Smale, University of Utah I have taught our Foundations of Analysis course (based on
Joe Taylor.s book) several times recently, and have enjoyed doing so. The book is well-written, clear,
and concise, and supplies the students with very good introductory discussions of the various topics,
correct and well-thought-out proofs, and appropriate, helpful examples. The end-of-chapter
problems supplement the body of the text very well (and range nicely from simple exercises to really challenging problems). --Robert Brooks, University of Utah An excellent text for students whose future will include contact with mathematical analysis, whatever their discipline might be. It is content-comprehensive and pedagogically sound. There are exercises adequate to guarantee thorough
grounding in the basic facts, and problems to initiate thought and gain experience in proofs and
counterexamples. Moreover, the text takes the reader near enough to the frontier of analysis at the
calculus level that the teacher can challenge the students with questions that are at the ragged
edge of research for undergraduate students. I like it a lot. --Don Tucker, University of Utah My students appreciate the concise style of the book and the many helpful examples. --W.M. McGovern,
University of Washington Analysis plays a crucial role in the undergraduate curriculum. Building upon the familiar notions of calculus, analysis introduces the depth and rigor characteristic of higher
mathematics courses. Foundations of Analysis has two main goals. The ﬁrst is to develop in students
the mathematical maturity and sophistication they will need as they move through the upper division curriculum. The second is to present a rigorous development of both single and several variable
calculus, beginning with a study of the properties of the real number system. The presentation is
both thorough and concise, with simple, straightforward explanations. The exercises diﬀer widely in
level of abstraction and level of diﬃculty. They vary from the simple to the quite diﬃcult and from
the computational to the theoretical. Each section contains a number of examples designed to illustrate the material in the section and to teach students how to approach the exercises for that section. The list of topics covered is rather standard, although the treatment of some of them is not.
The several variable material makes full use of the power of linear algebra, particularly in the treat-
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ment of the diﬀerential of a function as the best aﬃne approximation to the function at a given
point. The text includes a review of several linear algebra topics in preparation for this material. In
the ﬁnal chapter, vector calculus is presented from a modern point of view, using diﬀerential forms
to give a uniﬁed treatment of the major theorems relating derivatives and integrals: Green's,
Gauss's, and Stokes's Theorems. At appropriate points, abstract metric spaces, topological spaces,
inner product spaces, and normed linear spaces are introduced, but only as asides. That is, the
course is grounded in the concrete world of Euclidean space, but the students are made aware that
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there are more exotic worlds in which the concepts they are learning may be studied.
This deﬁnitive look at modern analysis includes applications to statistics, numerical analysis, Fourier
series, diﬀerential equations, mathematical analysis, and functional analysis. The self-contained
treatment contains clear explanations and all the appropriate theorems and proofs. A selection of
more than 750 exercises includes some hints and solutions. 1981 edition.
This treatment develops the real number system and the theory of calculus on the real line, extending the theory to real and complex planes. Designed for students with one year of calculus, it features extended discussions of key ideas and detailed proofs of diﬃcult theorems. 1991 edition.
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