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Measure Spaces
Measure, Integration & Real Analysis
Springer Nature This open access textbook welcomes students into the fundamental theory of measure, integration, and
real analysis. Focusing on an accessible approach, Axler lays the foundations for further study by promoting a deep
understanding of key results. Content is carefully curated to suit a single course, or two-semester sequence of
courses, creating a versatile entry point for graduate studies in all areas of pure and applied mathematics. Motivated
by a brief review of Riemann integration and its deﬁciencies, the text begins by immersing students in the concepts of
measure and integration. Lebesgue measure and abstract measures are developed together, with each providing key
insight into the main ideas of the other approach. Lebesgue integration links into results such as the Lebesgue
Diﬀerentiation Theorem. The development of products of abstract measures leads to Lebesgue measure on Rn.
Chapters on Banach spaces, Lp spaces, and Hilbert spaces showcase major results such as the Hahn–Banach Theorem,
Hölder’s Inequality, and the Riesz Representation Theorem. An in-depth study of linear maps on Hilbert spaces
culminates in the Spectral Theorem and Singular Value Decomposition for compact operators, with an optional
interlude in real and complex measures. Building on the Hilbert space material, a chapter on Fourier analysis provides
an invaluable introduction to Fourier series and the Fourier transform. The ﬁnal chapter oﬀers a taste of probability.
Extensively class tested at multiple universities and written by an award-winning mathematical expositor, Measure,
Integration & Real Analysis is an ideal resource for students at the start of their journey into graduate mathematics. A
prerequisite of elementary undergraduate real analysis is assumed; students and instructors looking to reinforce these
ideas will appreciate the electronic Supplement for Measure, Integration & Real Analysis that is freely available online.

Measure Theory and Integration
American Mathematical Soc. This self-contained treatment of measure and integration begins with a brief review of the
Riemann integral and proceeds to a construction of Lebesgue measure on the real line. From there the reader is led to
the general notion of measure, to the construction of the Lebesgue integral on a measure space, and to the major limit
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theorems, such as the Monotone and Dominated Convergence Theorems. The treatment proceeds to $L^p$ spaces,
normed linear spaces that are shown to be complete (i.e., Banach spaces) due to the limit theorems. Particular
attention is paid to $L^2$ spaces as Hilbert spaces, with a useful geometrical structure. Having gotten quickly to the
heart of the matter, the text proceeds to broaden its scope. There are further constructions of measures, including
Lebesgue measure on $n$-dimensional Euclidean space. There are also discussions of surface measure, and more
generally of Riemannian manifolds and the measures they inherit, and an appendix on the integration of diﬀerential
forms. Further geometric aspects are explored in a chapter on Hausdorﬀ measure. The text also treats probabilistic
concepts, in chapters on ergodic theory, probability spaces and random variables, Wiener measure and Brownian
motion, and martingales. This text will prepare graduate students for more advanced studies in functional analysis,
harmonic analysis, stochastic analysis, and geometric measure theory.

Introduction to Banach Spaces and Algebras
Oxford University Press A graduate level text in functional analysis, with an emphasis on Banach algebras. Based on
lectures given for Part III of the Cambridge Mathematical Tripos, the text will assume a familiarity with elementary real
and complex analysis, and some acquaintance with metric spaces, analytic topology and normed spaces (but not
theorems depending on Baire category, or any version of the Hahn-Banach theorem).

Measure Theory
Measure, Integration & Real Analysis
Springer This open access textbook welcomes students into the fundamental theory of measure, integration, and real
analysis. Focusing on an accessible approach, Axler lays the foundations for further study by promoting a deep
understanding of key results. Content is carefully curated to suit a single course, or two-semester sequence of
courses, creating a versatile entry point for graduate studies in all areas of pure and applied mathematics. Motivated
by a brief review of Riemann integration and its deﬁciencies, the text begins by immersing students in the concepts of
measure and integration. Lebesgue measure and abstract measures are developed together, with each providing key
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insight into the main ideas of the other approach. Lebesgue integration links into results such as the Lebesgue
Diﬀerentiation Theorem. The development of products of abstract measures leads to Lebesgue measure on Rn.
Chapters on Banach spaces, Lp spaces, and Hilbert spaces showcase major results such as the Hahn–Banach Theorem,
Hölder’s Inequality, and the Riesz Representation Theorem. An in-depth study of linear maps on Hilbert spaces
culminates in the Spectral Theorem and Singular Value Decomposition for compact operators, with an optional
interlude in real and complex measures. Building on the Hilbert space material, a chapter on Fourier analysis provides
an invaluable introduction to Fourier series and the Fourier transform. The ﬁnal chapter oﬀers a taste of probability.
Extensively class tested at multiple universities and written by an award-winning mathematical expositor, Measure,
Integration & Real Analysis is an ideal resource for students at the start of their journey into graduate mathematics. A
prerequisite of elementary undergraduate real analysis is assumed; students and instructors looking to reinforce these
ideas will appreciate the electronic Supplement for Measure, Integration & Real Analysis that is freely available online.

Measure and Category
A Survey of the Analogies between Topological and
Measure Spaces
Springer Science & Business Media In this edition, a set of Supplementary Notes and Remarks has been added at the end,
grouped according to chapter. Some of these call attention to subsequent developments, others add further
explanation or additional remarks. Most of the remarks are accompanied by a brieﬂy indicated proof, which is
sometimes diﬀerent from the one given in the reference cited. The list of references has been expanded to include
many recent contributions, but it is still not intended to be exhaustive. John C. Oxtoby Bryn Mawr, April 1980 Preface
to the First Edition This book has two main themes: the Baire category theorem as a method for proving existence, and
the "duality" between measure and category. The category method is illustrated by a variety of typical applications,
and the analogy between measure and category is explored in all of its ramiﬁcations. To this end, the elements of
metric topology are reviewed and the principal properties of Lebesgue measure are derived. It turns out that Lebesgue
integration is not essential for present purposes-the Riemann integral is suﬃcient. Concepts of general measure
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theory and topology are introduced, but not just for the sake of generality. Needless to say, the term "category" refers
always to Baire category; it has nothing to do with the term as it is used in homological algebra.

An Introduction to Measure Theory
American Mathematical Soc. This is a graduate text introducing the fundamentals of measure theory and integration
theory, which is the foundation of modern real analysis. The text focuses ﬁrst on the concrete setting of Lebesgue
measure and the Lebesgue integral (which in turn is motivated by the more classical concepts of Jordan measure and
the Riemann integral), before moving on to abstract measure and integration theory, including the standard
convergence theorems, Fubini's theorem, and the Carathéodory extension theorem. Classical diﬀerentiation theorems,
such as the Lebesgue and Rademacher diﬀerentiation theorems, are also covered, as are connections with probability
theory. The material is intended to cover a quarter or semester's worth of material for a ﬁrst graduate course in real
analysis. There is an emphasis in the text on tying together the abstract and the concrete sides of the subject, using
the latter to illustrate and motivate the former. The central role of key principles (such as Littlewood's three
principles) as providing guiding intuition to the subject is also emphasized. There are a large number of exercises
throughout that develop key aspects of the theory, and are thus an integral component of the text. As a
supplementary section, a discussion of general problem-solving strategies in analysis is also given. The last three
sections discuss optional topics related to the main matter of the book.

A Hilbert Space Problem Book
Springer Science & Business Media From the Preface: "This book was written for the active reader. The ﬁrst part consists
of problems, frequently preceded by deﬁnitions and motivation, and sometimes followed by corollaries and historical
remarks... The second part, a very short one, consists of hints... The third part, the longest, consists of solutions:
proofs, answers, or contructions, depending on the nature of the problem.... This is not an introduction to Hilbert
space theory. Some knowledge of that subject is a prerequisite: at the very least, a study of the elements of Hilbert
space theory should proceed concurrently with the reading of this book."

5
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Measure Theory
Springer Useful as a text for students and a reference for the more advanced mathematician, this book presents a
uniﬁed treatment of that part of measure theory most useful for its application in modern analysis. Coverage includes
sets and classes, measures and outer measures, Haar measure and measure and topology in groups. From the reviews:
"Will serve the interested student to ﬁnd his way to active and creative work in the ﬁeld of Hilbert space theory." -MATHEMATICAL REVIEWS

Integration and Probability
Springer Science & Business Media An introduction to analysis with the right mix of abstract theories and concrete
problems. Starting with general measure theory, the book goes on to treat Borel and Radon measures and introduces
the reader to Fourier analysis in Euclidean spaces with a treatment of Sobolev spaces, distributions, and the
corresponding Fourier analysis. It continues with a Hilbertian treatment of the basic laws of probability including
Doob's martingale convergence theorem and ﬁnishes with Malliavin's "stochastic calculus of variations" developed in
the context of Gaussian measure spaces. This invaluable contribution gives a taste of the fact that analysis is not a
collection of independent theories, but can be treated as a whole.

Essentials of Integration Theory for Analysis
Springer Science & Business Media ‘A Concise Introduction to the Theory of Integration’ was once a best-selling Birkhäuser
title which published 3 editions. This manuscript is a substantial revision of the material. Chapter one now includes a
section about the rate of convergence of Riemann sums. The second chapter now covers both Lebesgue and Bernoulli
measures, whose relation to one another is discussed. The third chapter now includes a proof of Lebesgue's diﬀerential
theorem for all monotone functions. This is a beautiful topic which is not often covered. The treatment of surface
measure and the divergence theorem in the ﬁfth chapter has been improved. Loose ends from the discussion of the
Euler-MacLauren in Chapter I are tied together in Chapter seven. Chapter eight has been expanded to include a proof
of Carathéory's method for constructing measures; his result is applied to the construction of Hausdorﬀ measures. The
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new material is complemented by the addition of several new problems based on that material.

Introduction to Real Analysis
Springer Developed over years of classroom use, this textbook provides a clear and accessible approach to real
analysis. This modern interpretation is based on the author’s lecture notes and has been meticulously tailored to
motivate students and inspire readers to explore the material, and to continue exploring even after they have ﬁnished
the book. The deﬁnitions, theorems, and proofs contained within are presented with mathematical rigor, but conveyed
in an accessible manner and with language and motivation meant for students who have not taken a previous course
on this subject. The text covers all of the topics essential for an introductory course, including Lebesgue measure,
measurable functions, Lebesgue integrals, diﬀerentiation, absolute continuity, Banach and Hilbert spaces, and more.
Throughout each chapter, challenging exercises are presented, and the end of each section includes additional
problems. Such an inclusive approach creates an abundance of opportunities for readers to develop their
understanding, and aids instructors as they plan their coursework. Additional resources are available online, including
expanded chapters, enrichment exercises, a detailed course outline, and much more. Introduction to Real Analysis is
intended for ﬁrst-year graduate students taking a ﬁrst course in real analysis, as well as for instructors seeking
detailed lecture material with structure and accessibility in mind. Additionally, its content is appropriate for Ph.D.
students in any scientiﬁc or engineering discipline who have taken a standard upper-level undergraduate real analysis
course.

Probability and Stochastics
Springer Science & Business Media This text is an introduction to the modern theory and applications of probability and
stochastics. The style and coverage is geared towards the theory of stochastic processes, but with some attention to
the applications. In many instances the gist of the problem is introduced in practical, everyday language and then is
made precise in mathematical form. The ﬁrst four chapters are on probability theory: measure and integration,
probability spaces, conditional expectations, and the classical limit theorems. There follows chapters on martingales,
Poisson random measures, Levy Processes, Brownian motion, and Markov Processes. Special attention is paid to
Poisson random measures and their roles in regulating the excursions of Brownian motion and the jumps of Levy and
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Markov processes. Each chapter has a large number of varied examples and exercises. The book is based on the
author’s lecture notes in courses oﬀered over the years at Princeton University. These courses attracted graduate
students from engineering, economics, physics, computer sciences, and mathematics. Erhan Cinlar has received many
awards for excellence in teaching, including the President’s Award for Distinguished Teaching at Princeton University.
His research interests include theories of Markov processes, point processes, stochastic calculus, and stochastic ﬂows.
The book is full of insights and observations that only a lifetime researcher in probability can have, all told in a lucid
yet precise style.

An Introduction to Banach Space Theory
Springer Science & Business Media Preparing students for further study of both the classical works and current research,
this is an accessible text for students who have had a course in real and complex analysis and understand the basic
properties of L p spaces. It is sprinkled liberally with examples, historical notes, citations, and original sources, and
over 450 exercises provide practice in the use of the results developed in the text through supplementary examples
and counterexamples.

Analysis Now
Measure Theory
Second Edition
Springer Science & Business Media Intended as a self-contained introduction to measure theory, this textbook also
includes a comprehensive treatment of integration on locally compact Hausdorﬀ spaces, the analytic and Borel subsets
of Polish spaces, and Haar measures on locally compact groups. This second edition includes a chapter on measuretheoretic probability theory, plus brief treatments of the Banach-Tarski paradox, the Henstock-Kurzweil integral, the
Daniell integral, and the existence of liftings. Measure Theory provides a solid background for study in both functional
analysis and probability theory and is an excellent resource for advanced undergraduate and graduate students in
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mathematics. The prerequisites for this book are basic courses in point-set topology and in analysis, and the
appendices present a thorough review of essential background material.

Analysis
American Mathematical Soc. This is an excellent textbook on analysis and it has several unique features: Proofs of heat
kernel estimates, the Nash inequality and the logarithmic Sobolev inequality are topics that are seldom treated on the
level of a textbook. Best constants in several inequalities, such as Young's inequality and the logarithmic Sobolev
inequality, are also included. A thorough treatment of rearrangement inequalities and competing symmetries appears
in book form for the ﬁrst time. There is an extensive treatment of potential theory and its applications to quantum
mechanics, which, again, is unique at this level. Uniform convexity of $L^p$ space is treated very carefully. The
presentation of this important subject is highly unusual for a textbook. All the proofs provide deep insights into the
theorems. This book sets a new standard for a graduate textbook in analysis. --Shing-Tung Yau, Harvard University For
some number of years, Rudin's ``Real and Complex'', and a few other analysis books, served as the canonical choice for
the book to use, and to teach from, in a ﬁrst year grad analysis course. Lieb-Loss oﬀers a refreshing alternative: It
begins with a down-to-earth intro to measure theory, $L^p$ and all that ... It aims at a wide range of essential
applications, such as the Fourier transform, and series, inequalities, distributions, and Sobolev spaces--PDE, potential
theory, calculus of variations, and math physics (Schrodinger's equation, the hydrogen atom, Thomas-Fermi theory ...
to mention a few). The book should work equally well in a one-, or in a two-semester course. The ﬁrst half of the book
covers the basics, and the rest will be great for students to have, regardless of whether or not it gets to be included in
a course. --Palle E. T. Jorgensen, University of Iowa

Measure Theory and Probability Theory
Springer Science & Business Media This is a graduate level textbook on measure theory and probability theory. It presents
the main concepts and results in measure theory and probability theory in a simple and easy-to-understand way. It
further provides heuristic explanations behind the theory to help students see the big picture. The book can be used as
a text for a two semester sequence of courses in measure theory and probability theory, with an option to include
supplemental material on stochastic processes and special topics. Prerequisites are kept to the minimal level and the
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book is intended primarily for ﬁrst year Ph.D. students in mathematics and statistics.

Spaces of Measures and their Applications to Structured
Population Models
Cambridge University Press Presents a comprehensive analytical framework for structured population models in spaces of
Radon measures and their numerical approximation.

Mathematics of Probability
American Mathematical Soc. This book covers the basics of modern probability theory. It begins with probability theory on
ﬁnite and countable sample spaces and then passes from there to a concise course on measure theory, which is
followed by some initial applications to probability theory, including independence and conditional expectations. The
second half of the book deals with Gaussian random variables, with Markov chains, with a few continuous parameter
processes, including Brownian motion, and, ﬁnally, with martingales, both discrete and continuous parameter ones.
The book is a self-contained introduction to probability theory and the measure theory required to study it.

Integration and Probability
Springer Science & Business Media This book oﬀers an introduction to analysis with the proper mix of abstract theories
and concrete problems, demonstrating for the reader the fact that analysis is not a collection of independent theories
but can be treated as a whole.

Real Analysis: A Comprehensive Course in Analysis, Part
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1
American Mathematical Soc. A Comprehensive Course in Analysis by Poincaré Prize winner Barry Simon is a ﬁve-volume
set that can serve as a graduate-level analysis textbook with a lot of additional bonus information, including hundreds
of problems and numerous notes that extend the text and provide important historical background. Depth and breadth
of exposition make this set a valuable reference source for almost all areas of classical analysis. Part 1 is devoted to
real analysis. From one point of view, it presents the inﬁnitesimal calculus of the twentieth century with the ultimate
integral calculus (measure theory) and the ultimate diﬀerential calculus (distribution theory). From another, it shows
the triumph of abstract spaces: topological spaces, Banach and Hilbert spaces, measure spaces, Riesz spaces, Polish
spaces, locally convex spaces, Fréchet spaces, Schwartz space, and spaces. Finally it is the study of big techniques,
including the Fourier series and transform, dual spaces, the Baire category, ﬁxed point theorems, probability ideas,
and Hausdorﬀ dimension. Applications include the constructions of nowhere diﬀerentiable functions, Brownian motion,
space-ﬁlling curves, solutions of the moment problem, Haar measure, and equilibrium measures in potential theory.

An Introduction to Ergodic Theory
Springer Science & Business Media The ﬁrst part of this introduction to ergodic theory addresses measure-preserving
transformations of probability spaces and covers such topics as recurrence properties and the Birkhoﬀ ergodic
theorem. The second part focuses on the ergodic theory of continuous transformations of compact metrizable spaces.
Several examples are detailed, and the ﬁnal chapter outlines results and applications of ergodic theory to other
branches of mathematics.

An Introduction to Banach Space Theory
Springer Science & Business Media Preparing students for further study of both the classical works and current research,
this is an accessible text for students who have had a course in real and complex analysis and understand the basic
properties of L p spaces. It is sprinkled liberally with examples, historical notes, citations, and original sources, and
over 450 exercises provide practice in the use of the results developed in the text through supplementary examples
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and counterexamples.

Higher Moments of Banach Space Valued Random
Variables
American Mathematical Soc. The authors deﬁne the :th moment of a Banach space valued random variable as the
expectation of its :th tensor power; thus the moment (if it exists) is an element of a tensor power of the original
Banach space. The authors study both the projective and injective tensor products, and their relation. Moreover, in
order to be general and ﬂexible, we study three diﬀerent types of expectations: Bochner integrals, Pettis integrals and
Dunford integrals.

Sobolev Spaces on Metric Measure Spaces
Cambridge University Press This coherent treatment from ﬁrst principles is an ideal introduction for graduate students
and a useful reference for experts.

Moduli Spaces of Riemann Surfaces
American Mathematical Soc. Mapping class groups and moduli spaces of Riemann surfaces were the topics of the
Graduate Summer School at the 2011 IAS/Park City Mathematics Institute. This book presents the nine diﬀerent lecture
series comprising the summer school, covering a selection of topics of current interest. The introductory courses treat
mapping class groups and Teichmüller theory. The more advanced courses cover intersection theory on moduli spaces,
the dynamics of polygonal billiards and moduli spaces, the stable cohomology of mapping class groups, the structure
of Torelli groups, and arithmetic mapping class groups. The courses consist of a set of intensive short lectures oﬀered
by leaders in the ﬁeld, designed to introduce students to exciting, current research in mathematics. These lectures do
not duplicate standard courses available elsewhere. The book should be a valuable resource for graduate students and
researchers interested in the topology, geometry and dynamics of moduli spaces of Riemann surfaces and related
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topics. Titles in this series are co-published with the Institute for Advanced Study/Park City Mathematics Institute.
Members of the Mathematical Association of America (MAA) and the National Council of Teachers of Mathematics
(NCTM) receive a 20% discount from list price.

A Century in Books
Princeton University Press 1905-2005
Princeton University Press It all began atop a drugstore in Princeton, New Jersey, in November 1905. From its modest
beginnings, Princeton University Press was to become one of the world's most important scholarly publishers,
embracing a wealth of disciplines that have enriched our cultural, academic, and scientiﬁc landscape. Both as a tribute
to our authors and to celebrate our centenary, Princeton University Press here presents A Century in Books. This
beautifully designed volume highlights 100 of the nearly 8,000 books we have published. Necessarily winnowed from a
much larger list, these books best typify what has been most lasting, most deﬁning, and most distinctive about our
publishing history--from Einstein's The Meaning of Relativity (1922) to the numerous mathematical and other works
that marked the Press's watershed decade of the 1940s, including von Neumann and Morgenstern's Theory of Games
and Economic Behavior; from milestones of literary criticism by Erich Auerbach and Northop Frye to George Kennan's
Pulitzer Prize-winning book on Soviet-American relations; from Milton Friedman and Anna Jacobson Schwartz's A
Monetary History of the United States, 1867-1960 to more recent landmarks such as L. Luca Cavalli-Sforza, Paolo
Menozzi, and Alberto Piazza's The History and Geography of Human Genes and Robert Shiller's Irrational Exuberance.
In addition to succinct descriptions of the 100 titles and a short introduction on the history of the Press, the book
features ﬁve essays by prominent scholars and writers: Michael Wood discusses the impact on Princeton University
Press of intellectuals who ﬂed Nazi Germany and authored many inﬂuential books. Anthony Grafton recounts our rich
publishing tradition in history, politics, and culture. Sylvia Nasar traces our evolution into a leading voice in economics
publishing. Daniel Kevles reﬂects on Einstein, a ﬁgure of special importance to Princeton. And Lord Robert May writes
on our long-standing tradition of publishing in mathematics and science. A Century in Books is more than a celebration
of 100 years of publishing at Princeton University Press--it is a treasure trove of 100 years of books that have added to
the richness of twentieth-century intellectual life.

13

14

Loving and Hating Mathematics
Challenging the Myths of Mathematical Life
Princeton University Press Mathematics is often thought of as the coldest expression of pure reason. But few subjects
provoke hotter emotions--and inspire more love and hatred--than mathematics. And although math is frequently
idealized as ﬂoating above the messiness of human life, its story is nothing if not human; often, it is all too human.
Loving and Hating Mathematics is about the hidden human, emotional, and social forces that shape mathematics and
aﬀect the experiences of students and mathematicians. Written in a lively, accessible style, and ﬁlled with gripping
stories and anecdotes, Loving and Hating Mathematics brings home the intense pleasures and pains of mathematical
life. These stories challenge many myths, including the notions that mathematics is a solitary pursuit and a "young
man's game," the belief that mathematicians are emotionally diﬀerent from other people, and even the idea that to be
a great mathematician it helps to be a little bit crazy. Reuben Hersh and Vera John-Steiner tell stories of lives in math
from their very beginnings through old age, including accounts of teaching and mentoring, friendships and rivalries,
love aﬀairs and marriages, and the experiences of women and minorities in a ﬁeld that has traditionally been
unfriendly to both. Included here are also stories of people for whom mathematics has been an immense solace during
times of crisis, war, and even imprisonment--as well as of those rare individuals driven to insanity and even murder by
an obsession with math. This is a book for anyone who wants to understand why the most rational of human endeavors
is at the same time one of the most emotional.

Real and Functional Analysis
Springer This book is meant as a text for a ﬁrst-year graduate course in analysis. In a sense, it covers the same topics
as elementary calculus but treats them in a manner suitable for people who will be using it in further mathematical
investigations. The organization avoids long chains of logical interdependence, so that chapters are mostly
independent. This allows a course to omit material from some chapters without compromising the exposition of
material from later chapters.
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Probability Theory I
Springer Science & Business Media This fourth edition contains several additions. The main ones con cern three closely
related topics: Brownian motion, functional limit distributions, and random walks. Besides the power and ingenuity of
their methods and the depth and beauty of their results, their importance is fast growing in Analysis as well as in
theoretical and applied Proba bility. These additions increased the book to an unwieldy size and it had to be split into
two volumes. About half of the ﬁrst volume is devoted to an elementary introduc tion, then to mathematical
foundations and basic probability concepts and tools. The second half is devoted to a detailed study of Independ ence
which played and continues to playa central role both by itself and as a catalyst. The main additions consist of a
section on convergence of probabilities on metric spaces and a chapter whose ﬁrst section on domains of attrac tion
completes the study of the Central limit problem, while the second one is devoted to random walks. About a third of
the second volume is devoted to conditioning and properties of sequences of various types of dependence. The other
two thirds are devoted to random functions; the last Part on Elements of random analysis is more sophisticated. The
main addition consists of a chapter on Brownian motion and limit distributions.

Analysis
From Concepts to Applications
Springer This textbook covers the main results and methods of real analysis in a single volume. Taking a progressive
approach to equations and transformations, this book starts with the very foundations of real analysis (set theory,
order, convergence, and measure theory) before presenting powerful results that can be applied to concrete problems.
In addition to classical results of functional analysis, diﬀerential calculus and integration, Analysis discusses topics
such as convex analysis, dissipative operators and semigroups which are often absent from classical treatises.
Acknowledging that analysis has signiﬁcantly contributed to the understanding and development of the present world,
the book further elaborates on techniques which pervade modern civilization, including wavelets in information theory,
the Radon transform in medical imaging and partial diﬀerential equations in various mechanical and physical
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phenomena. Advanced undergraduate and graduate students, engineers as well as practitioners wishing to familiarise
themselves with concepts and applications of analysis will ﬁnd this book useful. With its content split into several
topics of interest, the book’s style and layout make it suitable for use in several courses, while its self-contained
character makes it appropriate for self-study.

Basic Real Analysis
Springer This expanded second edition presents the fundamentals and touchstone results of real analysis in full rigor,
but in a style that requires little prior familiarity with proofs or mathematical language. The text is a comprehensive
and largely self-contained introduction to the theory of real-valued functions of a real variable. The chapters on
Lebesgue measure and integral have been rewritten entirely and greatly improved. They now contain Lebesgue’s
diﬀerentiation theorem as well as his versions of the Fundamental Theorem(s) of Calculus. With expanded chapters,
additional problems, and an expansive solutions manual, Basic Real Analysis, Second Edition is ideal for senior
undergraduates and ﬁrst-year graduate students, both as a classroom text and a self-study guide. Reviews of ﬁrst
edition: The book is a clear and well-structured introduction to real analysis aimed at senior undergraduate and
beginning graduate students. The prerequisites are few, but a certain mathematical sophistication is required. ... The
text contains carefully worked out examples which contribute motivating and helping to understand the theory. There
is also an excellent selection of exercises within the text and problem sections at the end of each chapter. In fact, this
textbook can serve as a source of examples and exercises in real analysis. —Zentralblatt MATH The quality of the
exposition is good: strong and complete versions of theorems are preferred, and the material is organised so that all
the proofs are of easily manageable length; motivational comments are helpful, and there are plenty of illustrative
examples. The reader is strongly encouraged to learn by doing: exercises are sprinkled liberally throughout the text
and each chapter ends with a set of problems, about 650 in all, some of which are of considerable intrinsic interest.
—Mathematical Reviews [This text] introduces upper-division undergraduate or ﬁrst-year graduate students to real
analysis.... Problems and exercises abound; an appendix constructs the reals as the Cauchy (sequential) completion of
the rationals; references are copious and judiciously chosen; and a detailed index brings up the rear. —CHOICE Reviews
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Topics in Banach Space Theory
Springer This text provides the reader with the necessary technical tools and background to reach the frontiers of
research without the introduction of too many extraneous concepts. Detailed and accessible proofs are included, as
are a variety of exercises and problems. The two new chapters in this second edition are devoted to two topics of much
current interest amongst functional analysts: Greedy approximation with respect to bases in Banach spaces and
nonlinear geometry of Banach spaces. This new material is intended to present these two directions of research for
their intrinsic importance within Banach space theory, and to motivate graduate students interested in learning more
about them. This textbook assumes only a basic knowledge of functional analysis, giving the reader a self-contained
overview of the ideas and techniques in the development of modern Banach space theory. Special emphasis is placed
on the study of the classical Lebesgue spaces Lp (and their sequence space analogues) and spaces of continuous
functions. The authors also stress the use of bases and basic sequences techniques as a tool for understanding the
isomorphic structure of Banach spaces. From the reviews of the First Edition: "The authors of the book...succeeded
admirably in creating a very helpful text, which contains essential topics with optimal proofs, while being reader
friendly... It is also written in a lively manner, and its involved mathematical proofs are elucidated and illustrated by
motivations, explanations and occasional historical comments... I strongly recommend to every graduate student who
wants to get acquainted with this exciting part of functional analysis the instructive and pleasant reading of this
book..."—Gilles Godefroy, Mathematical Reviews

Ergodic Theory
with a view towards Number Theory
Springer Science & Business Media This text is a rigorous introduction to ergodic theory, developing the machinery of
conditional measures and expectations, mixing, and recurrence. Beginning by developing the basics of ergodic theory
and progressing to describe some recent applications to number theory, this book goes beyond the standard texts in
this topic. Applications include Weyl's polynomial equidistribution theorem, the ergodic proof of Szemeredi's theorem,
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the connection between the continued fraction map and the modular surface, and a proof of the equidistribution of
horocycle orbits. Ergodic Theory with a view towards Number Theory will appeal to mathematicians with some
standard background in measure theory and functional analysis. No background in ergodic theory or Lie theory is
assumed, and a number of exercises and hints to problems are included, making this the perfect companion for
graduate students and researchers in ergodic theory, homogenous dynamics or number theory.

Finer Thermodynamic Formalism – Distance Expanding
Maps and Countable State Subshifts of Finite Type,
Conformal GDMSs, Lasota-Yorke Maps and Fractal
Geometry
Walter de Gruyter GmbH & Co KG The book contains a detailed treatment of thermodynamic formalism on general compact
metrizable spaces. Topological pressure, topological entropy, variational principle, and equilibrium states are
presented in detail. Abstract ergodic theory is also given a signiﬁcant attention. Ergodic theorems, ergodicity, and
Kolmogorov-Sinai metric entropy are fully explored. Furthermore, the book gives the reader an opportunity to ﬁnd
rigorous presentation of thermodynamic formalism for distance expanding maps and, in particular, subshifts of ﬁnite
type over a ﬁnite alphabet. It also provides a fairly complete treatment of subshifts of ﬁnite type over a countable
alphabet. Transfer operators, Gibbs states and equilibrium states are, in this context, introduced and dealt with. Their
relations are explored. All of this is applied to fractal geometry centered around various versions of Bowen’s formula in
the context of expanding conformal repellors, limit sets of conformal iterated function systems and conformal graph
directed Markov systems. A unique introduction to iteration of rational functions is given with emphasize on various
phenomena caused by rationally indiﬀerent periodic points. Also, a fairly full account of the classicaltheory of Shub’s
expanding endomorphisms is given; it does not have a book presentation in English language mathematical literature.
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From Classical to Modern Analysis
Birkhäuser This innovative textbook bridges the gap between undergraduate analysis and graduate measure theory by
guiding students from the classical foundations of analysis to more modern topics like metric spaces and Lebesgue
integration. Designed for a two-semester introduction to real analysis, the text gives special attention to metric spaces
and topology to familiarize students with the level of abstraction and mathematical rigor needed for graduate study in
real analysis. Fitting in between analysis textbooks that are too formal or too casual, From Classical to Modern
Analysis is a comprehensive, yet straightforward, resource for studying real analysis. To build the foundational
elements of real analysis, the ﬁrst seven chapters cover number systems, convergence of sequences and series, as
well as more advanced topics like superior and inferior limits, convergence of functions, and metric spaces. Chapters 8
through 12 explore topology in and continuity on metric spaces and introduce the Lebesgue integrals. The last
chapters are largely independent and discuss various applications of the Lebesgue integral. Instructors who want to
demonstrate the uses of measure theory and explore its advanced applications with their undergraduate students will
ﬁnd this textbook an invaluable resource. Advanced single-variable calculus and a familiarity with reading and writing
mathematical proofs are all readers will need to follow the text. Graduate students can also use this self-contained and
comprehensive introduction to real analysis for self-study and review.

Measure and Integration
Springer Nature This textbook provides a thorough introduction to measure and integration theory, fundamental topics
of advanced mathematical analysis. Proceeding at a leisurely, student-friendly pace, the authors begin by recalling
elementary notions of real analysis before proceeding to measure theory and Lebesgue integration. Further chapters
cover Fourier series, diﬀerentiation, modes of convergence, and product measures. Noteworthy topics discussed in the
text include Lp spaces, the Radon–Nikodým Theorem, signed measures, the Riesz Representation Theorem, and the
Tonelli and Fubini Theorems. This textbook, based on extensive teaching experience, is written for senior
undergraduate and beginning graduate students in mathematics. With each topic carefully motivated and hints to
more than 300 exercises, it is the ideal companion for self-study or use alongside lecture courses.
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A Primer on Hilbert Space Theory
Linear Spaces, Topological Spaces, Metric Spaces,
Normed Spaces, and Topological Groups
Springer This book is an introduction to the theory of Hilbert space, a fundamental tool for non-relativistic quantum
mechanics. Linear, topological, metric, and normed spaces are all addressed in detail, in a rigorous but reader-friendly
fashion. The rationale for an introduction to the theory of Hilbert space, rather than a detailed study of Hilbert space
theory itself, resides in the very high mathematical diﬃculty of even the simplest physical case. Within an ordinary
graduate course in physics there is insuﬃcient time to cover the theory of Hilbert spaces and operators, as well as
distribution theory, with suﬃcient mathematical rigor. Compromises must be found between full rigor and practical
use of the instruments. The book is based on the author's lessons on functional analysis for graduate students in
physics. It will equip the reader to approach Hilbert space and, subsequently, rigged Hilbert space, with a more
practical attitude. With respect to the original lectures, the mathematical ﬂavor in all subjects has been enriched.
Moreover, a brief introduction to topological groups has been added in addition to exercises and solved problems
throughout the text. With these improvements, the book can be used in upper undergraduate and lower graduate
courses, both in Physics and in Mathematics.
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