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This book is an excellent, comprehensive introduction to semiclassical analysis. |
believe it will become a standard reference for the subject. --Alejandro Uribe,
University of Michigan Semiclassical analysis provides PDE techniques based on
the classical-quantum (particle-wave) correspondence. These techniques include
such well-known tools as geometric optics and the Wentzel-Kramers-Brillouin
approximation. Examples of problems studied in this subject are high energy
eigenvalue asymptotics and effective dynamics for solutions of evolution
equations. From the mathematical point of view, semiclassical analysis is a
branch of microlocal analysis which, broadly speaking, applies harmonic analysis
and symplectic geometry to the study of linear and nonlinear PDE. The book is
intended to be a graduate level text introducing readers to semiclassical and
microlocal methods in PDE. It is augmented in later chapters with many
specialized advanced topics which provide a link to current research literature.
The transition from studying calculus in schools to studying mathematical
analysis at university is notoriously difficult. In this third edition of Numbers and
Functions, Professor Burn invites the student reader to tackle each of the key

concepts in turn, progressing from experience through a structured sequence of
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more than 800 problems to concepts, definitions and proofs of classical real
analysis. The sequence of problems, of which most are supplied with brief
answers, draws students into constructing definitions and theorems for
themselves. This natural development is informed and complemented by
historical insight. Carefully corrected and updated throughout, this new edition
also includes extra questions on integration and an introduction to convergence.
The novel approach to rigorous analysis offered here is designed to enable
students to grow in confidence and skill and thus overcome the traditional
difficulties.

A newer edition of this book (ISBN 1530256747) is available. A first course in
mathematical analysis. Covers the real number system, sequences and series,
continuous functions, the derivative, the Riemann integral, sequences of
functions, and metric spaces. Originally developed to teach Math 444 at
University of lllinois at Urbana-Champaign and later enhanced for Math 521 at
University of Wisconsin-Madison. See http://www.jirka.org/ra/

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 systemg/zand set theory, the book discusses the
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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.

Second edition of this introduction to real analysis, rooted in the historical issues
that shaped its development.

This logically self-contained introduction to analysis centers around those
properties that have to do with uniform convergence and uniform limits in the
context of differentiation and integration. From the reviews: "This material can be
gone over quickly by the really well-prepared reader, for it is one of the book’s
pedagogical strengths that the pattern of development later recapitulates this
material as it deepens and generalizes it." --AMERICAN MATHEMATICAL
SOCIETY
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In recent years, the Fourier analysis methods have expereinced a growing
interest in the study of partial differential equations. In particular, those
techniques based on the Littlewood-Paley decomposition have proved to be very
efficient for the study of evolution equations. The present book aims at presenting
self-contained, state- of- the- art models of those techniques with applications to
different classes of partial differential equations: transport, heat, wave and
Schrédinger equations. It also offers more sophisticated models originating from
fluid mechanics (in particular the incompressible and compressible Navier-Stokes
equations) or general relativity. It is either directed to anyone with a good
undergraduate level of knowledge in analysis or useful for experts who are eager
to know the benefit that one might gain from Fourier analysis when dealing with
nonlinear partial differential equations.

This text places the basic ideas of real analysis and numerical analysis together
in an applied setting that is both accessible and motivational to young students.
The essentials of real analysis are presented in the context of a fundamental
problem of applied mathematics, which is to approximate the solution of a
physical model. The framework of existence, uniqueness, and methods to
approximate solutions of model equations is sufficiently broad to introduce and

motivate all the basic ideas of real anal)//zsis. The book includes background and
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review material, numerous examples, visualizations and alternate explanations of
some key ideas, and a variety of exercises ranging from simple computations to

analysis and estimates to computations on a computer.

"Starting only with a basic knowledge of graduate real analysis and Fourier analysis, the text
first presents basic nonlinear tools such as the bootstrap method and perturbation theory in the
simpler context of nonlinear ODE, then introduces the harmonic analysis and geometric tools
used to control linear dispersive PDE. These methods are then combined to study four model
nonlinear dispersive equations. Through extensive exercises, diagrams, and informal
discussion, the book gives a rigorous theoretical treatment of the material, the real-world
intuition and heuristics that underlie the subject, as well as mentioning connections with other
areas of PDE, harmonic analysis, and dynamical systems.".

This authoritative text studies pseudodifferential and Fourier integral operators in the
framework of time-frequency analysis, providing an elementary approach, along with
applications to almost diagonalization of such operators and to the sparsity of their Gabor
representations. Moreover, Gabor frames and modulation spaces are employed to study
dispersive equations such as the Schrodinger, wave, and heat equations and related Strichartz
problems. The first part of the book is addressed to non-experts, presenting the basics of time-
frequency analysis: short time Fourier transform, Wigner distribution and other representations,
function spaces and frames theory, and it can be read independently as a short text-book on
this topic from graduate and under-graduate students, or scholars in other disciplines.

The second volume expounds classical analysis as it is today, as a part of unified
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mathematics, and its interactions with modern mathematical courses such as algebra,
differential geometry, differential equations, complex and functional analysis. The book
provides a firm foundation for advanced work in any of these directions.

Demonstrating analytical and numerical techniques for attacking problems in the application of
mathematics, this well-organized, clearly written text presents the logical relationship and
fundamental notations of analysis. Buck discusses analysis not solely as a tool, but as a
subject in its own right. This skill-building volume familiarizes students with the language,
concepts, and standard theorems of analysis, preparing them to read the mathematical
literature on their own. The text revisits certain portions of elementary calculus and gives a
systematic, modern approach to the differential and integral calculus of functions and
transformations in several variables, including an introduction to the theory of differential forms.
The material is structured to benefit those students whose interests lean toward either
research in mathematics or its applications.

Content analysis is one of the most important but complex research methodologies in the
social sciences. In this thoroughly updated Second Edition of The Content Analysis
Guidebook, author Kimberly Neuendorf provides an accessible core text for upper-level
undergraduates and graduate students across the social sciences. Comprising step-by-step
instructions and practical advice, this text unravels the complicated aspects of content
analysis.

An authorised reissue of the long out of print classic textbook, Advanced Calculus by the late
Dr Lynn Loomis and Dr Shlomo Sternberg both of Harvard University has been a revered but

hard to find textbook for the advanced calculus course for decades. This book is based on an
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honors course in advanced calculus that the authors gave in the 1960's. The foundational
material, presented in the unstarred sections of Chapters 1 through 11, was normally covered,
but different applications of this basic material were stressed from year to year, and the book
therefore contains more material than was covered in any one year. It can accordingly be used
(with omissions) as a text for a year's course in advanced calculus, or as a text for a three-
semester introduction to analysis. The prerequisites are a good grounding in the calculus of
one variable from a mathematically rigorous point of view, together with some acquaintance
with linear algebra. The reader should be familiar with limit and continuity type arguments and
have a certain amount of mathematical sophistication. As possible introductory texts, we
mention Differential and Integral Calculus by R Courant, Calculus by T Apostol, Calculus by M
Spivak, and Pure Mathematics by G Hardy. The reader should also have some experience
with partial derivatives. In overall plan the book divides roughly into a first half which develops
the calculus (principally the differential calculus) in the setting of normed vector spaces, and a
second half which deals with the calculus of differentiable manifolds.

The Way of AnalysisJones & Bartlett Learning

Was plane geometry your favourite math course in high school? Did you like proving
theorems? Are you sick of memorising integrals? If so, real analysis could be your cup of tea.
In contrast to calculus and elementary algebra, it involves neither formula manipulation nor
applications to other fields of science. None. It is Pure Mathematics, and it is sure to appeal to
the budding pure mathematician. In this new introduction to undergraduate real analysis the
author takes a different approach from past studies of the subject, by stressing the importance

of pictures in mathematics and hard problems. The exposition is informal and relaxed, with
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many helpful asides, examples and occasional comments from mathematicians like
Dieudonne, Littlewood and Osserman. The author has taught the subject many times over the
last 35 years at Berkeley and this book is based on the honours version of this course. The
book contains an excellent selection of more than 500 exercises.

Written for junior and senior undergraduates, this remarkably clear and accessible treatment
covers set theory, the real number system, metric spaces, continuous functions, Riemann
integration, multiple integrals, and more. 1968 edition.

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.

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 | 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
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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. | 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 treatment 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
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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
there are more exotic worlds in which the concepts they are learning may be studied.
Self-contained introduction to analysis on fractals, a developing area of mathematics, for
graduates and researchers.

In the 50 years since Mandelbrot identified the fractality of coastlines, mathematicians and
physicists have developed a rich and beautiful theory describing the interplay between analytic,
geometric and probabilistic aspects of the mathematics of fractals. Using classical and abstract
analytic tools developed by Cantor, Hausdorff, and Sierpinski, they have sought to address
fundamental questions: How can we measure the size of a fractal set? How do waves and heat
travel on irregular structures? How are analysis, geometry and stochastic processes related in
the absence of Euclidean smooth structure? What new physical phenomena arise in the fractal-
like settings that are ubiquitous in nature?This book introduces background and recent
progress on these problems, from both established leaders in the field and early career
researchers. The book gives a broad introduction to several foundational techniques in fractal
mathematics, while also introducing some specific new and significant results of interest to
experts, such as that waves have infinite propagation speed on fractals. It contains sufficient

introductory material that it can be read by new researchers or researchers from other areas
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who want to learn about fractal methods and results.

In the last 200 years, harmonic analysis has been one of the most influential bodies of
mathematical ideas, having been exceptionally significant both in its theoretical implications
and in its enormous range of applicability throughout mathematics, science, and engineering.
In this book, the authors convey the remarkable beauty and applicability of the ideas that have
grown from Fourier theory. They present for an advanced undergraduate and beginning
graduate student audience the basics of harmonic analysis, from Fourier's study of the heat
eqguation, and the decomposition of functions into sums of cosines and sines (frequency
analysis), to dyadic harmonic analysis, and the decomposition of functions into a Haar basis
(time localization). While concentrating on the Fourier and Haar cases, the book touches on
aspects of the world that lies between these two different ways of decomposing functions: time-
frequency analysis (wavelets). Both finite and continuous perspectives are presented, allowing
for the introduction of discrete Fourier and Haar transforms and fast algorithms, such as the
Fast Fourier Transform (FFT) and its wavelet analogues. The approach combines rigorous
proof, inviting motivation, and numerous applications. Over 250 exercises are included in the
text. Each chapter ends with ideas for projects in harmonic analysis that students can work on
independently. This book is published in cooperation with IAS/Park City Mathematics Institute.
This is the first book to present a complete characterization of Stein-Tomas type Fourier
restriction estimates for large classes of smooth hypersurfaces in three dimensions, including
all real-analytic hypersurfaces. The range of Lebesgue spaces for which these estimates are
valid is described in terms of Newton polyhedra associated to the given surface. Isroil Ikromov

and Detlef Miller begin with Elias M. Stein's concept of Fourier restriction and some relations
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between the decay of the Fourier transform of the surface measure and Stein-Tomas type
restriction estimates. Varchenko's ideas relating Fourier decay to associated Newton polyhedra
are briefly explained, particularly the concept of adapted coordinates and the notion of height.

It turns out that these classical tools essentially suffice already to treat the case where there
exist linear adapted coordinates, and thus Ikromov and Mdller concentrate on the remaining
case. Here the notion of r-height is introduced, which proves to be the right new concept. They
then describe decomposition techniques and related stopping time algorithms that allow to
partition the given surface into various pieces, which can eventually be handled by means of
oscillatory integral estimates. Different interpolation techniques are presented and used, from
complex to more recent real methods by Bak and Seeger. Fourier restriction plays an
important role in several fields, in particular in real and harmonic analysis, number theory, and
PDEs. This book will interest graduate students and researchers working in such fields.

The Way of Analysis gives a thorough account of real analysis in one or several variables, from
the construction of the real number system to an introduction of the Lebesgue integral. The text
provides proofs of all main results, as well as motivations, examples, applications, exercises,
and formal chapter summaries. Additionally, there are three chapters on application of
analysis, ordinary differential equations, Fourier series, and curves and surfaces to show how
the techniques of analysis are used in concrete settings.

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
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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.

Comprehensive coverage of recent, exciting developments in Fourier restriction
theory, including applications to number theory and PDEs.

This work by Zorich on Mathematical Analysis constitutes a thorough first course
in real analysis, leading from the most elementary facts about real numbers to
such advanced topics as differential forms on manifolds, asymptotic methods,
Fourier, Laplace, and Legendre transforms, and elliptic functions.

This important book provides a concisegtlezxposition of the basic ideas of the theory
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of distribution and Fourier transforms and its application to partial differential
equations. The author clearly presents the ideas, precise statements of
theorems, and explanations of ideas behind the proofs. Methods in which
techniques are used in applications are illustrated, and many problems are
included. The book also introduces several significant recent topics, including
pseudodifferential operators, wave front sets, wavelets, and quasicrystals.
Background mathematical prerequisites have been kept to a minimum, with only
a knowledge of multidimensional calculus and basic complex variables needed to
fully understand the concepts in the book.A Guide to Distribution Theory and
Fourier Transforms can serve as a textbook for parts of a course on Applied
Analysis or Methods of Mathematical Physics, and in fact it is used that way at
Cornell.

Mathematics education in schools has seen a revolution in recent years.
Students everywhere expect the subject to be well-motivated, relevant and
practical. When such students reach higher education the traditional
development of analysis, often rather divorced from the calculus which they
learnt at school, seems highly inappropriate. Shouldn't every step in a first course
in analysis arise naturally from the student's experience of functions and calculus

at school? And shouldn't such a course 'Eake every opportunity to endorse and
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extend the student's basic knowledge of functions? In Yet Another Introduction to
Analysis the author steers a simple and well-motivated path through the central
ideas of real analysis. Each concept is introduced only after its need has become
clear and after it has already been used informally. Wherever appropriate the
new ideas are related to school topics and are used to extend the reader's
understanding of those topics. A first course in analysis at college is always
regarded as one of the hardest in the curriculum. However, in this book the
reader is led carefully through every step in such a way that he/she will soon be
predicting the next step for him/herself. In this way the subject is developed
naturally: students will end up not only understanding analysis, but also enjoying
it.

There are many bits and pieces of folklore in mathematics that are passed down
from advisor to student, or from collaborator to collaborator, but which are too
fuzzy and nonrigorous to be discussed in the formal literature. Traditionally, it
was a matter

This volume is a collection of notes from lectures given at the 2008 Clay
Mathematics Institute Summer School, held in Zurich, Switzerland. The lectures
were designed for graduate students and mathematicians within five years of the

Ph.D., and the main focus of the program was on recent progress in the theory of
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evolution equations. Such equations lie at the heart of many areas of
mathematical physics and arise not only in situations with a manifest time
evolution (such as linear and nonlinear wave and Schrodinger equations) but
also in the high energy or semi-classical limits of elliptic problems. The three
main courses focused primarily on microlocal analysis and spectral and
scattering theory, the theory of the nonlinear Schroédinger and wave equations,
and evolution problems in general relativity. These major topics were
supplemented by several mini-courses reporting on the derivation of effective
evolution equations from microscopic quantum dynamics; on wave maps with
and without symmetries; on quantum N-body scattering, diffraction of waves, and
symmetric spaces; and on nonlinear Schrédinger equations at critical regularity.
Although highly detailed treatments of some of these topics are now available in
the published literature, in this collection the reader can learn the fundamental
ideas and tools with a minimum of technical machinery. Moreover, the treatment
in this volume emphasizes common themes and techniques in the field, including
exact and approximate conservation laws, energy methods, and positive
commutator arguments. Titles in this series are co-published with the Clay
Mathematics Institute (Cambridge, MA).

This textbook is an application-orientedei/gtroduction to the theory of distributions,
Page 16/25



a powerful tool used in mathematical analysis. The treatment emphasizes
applications that relate distributions to linear partial differential equations and
Fourier analysis problems found in mechanics, optics, quantum mechanics,
guantum field theory, and signal analysis. The book is motivated by many
exercises, hints, and solutions that guide the reader along a path requiring only a
minimal mathematical background.

A Positron Named Priscilla is a book of wonder, offering a fascinating, readable
overview of cutting-edge investigations by many of today's leading young scientists.
Written for anyone who loves science, this volume reports on some of the most exciting
recent discoveries and advances in fields from astronomy to molecular biology. This
new book is from one of the world's most prestigious scientific institutions, the National
Academy of Sciences. The Academy provides an annual forum for the brightest young
Investigators to exchange ideas across disciplines--an exchange that was the spark for
A Positron Named Priscilla. Each chapter is authored by a popular science writer who
offers helpful historical perspectives, clear and well-illustrated explanations of current
scientific thinking, and previews of future developments. The scope of topics and
breadth of discussion ensure interest at all levels. Topics include Planetary science and
the compelling glimpse through the clouded atmosphere of Venus afforded by the
spacecraft Magellan. Astrophysics and the emergence of helioseismology, a new field

that allows researchers to probe the interior/zworkings of the sun. Biology and what we
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have learned about DNA in the 40 years since its discovery; our current understanding
of protein molecules, the "building blocks" of living systems; and the high-tech search
for answers to the AIDS epidemic. Physics and our new-found ability to move and
manipulate individual atoms on a surface. The book also tells the remarkable story of
"buckyballs," or buckminsterfullerenes, a form of carbon discovered only a few years
ago, that have the potential to be used in a variety of important applications, from
superconductivity to nanotechnology. Mathematics and the rise of "wavelet" theory, and
how mathematicians are applying it in sometimes startling ways, from assisting the FBI
with fingerprint storage to coaxing the secrets from a battered recording of Brahms
playing the piano. Geosciences and the search for “clocks in the earth” to make life-
saving earthquake predictions. A Positron Named Priscilla is a "must" read for anyone
who wants to keep up with a broad range of scientific endeavor.
Differential Equations on Fractals opens the door to understanding the recently
developed area of analysis on fractals, focusing on the construction of a Laplacian on
the Sierpinski gasket and related fractals. Written in a lively and informal style, with lots
of intriguing exercises on all levels of difficulty, the book is accessible to advanced
undergraduates, graduate students, and mathematicians who seek an understanding of
analysis on fractals. Robert Strichartz takes the reader to the frontiers of research,
starting with carefully motivated examples and constructions. One of the great
accomplishments of geometric analysis in the nineteenth and twentieth centuries was
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the development of the theory of Laplacians on smooth manifolds. But what happens
when the underlying space is rough? Fractals provide models of rough spaces that
nevertheless have a strong structure, specifically self-similarity. Exploiting this structure,
researchers in probability theory in the 1980s were able to prove the existence of
Brownian motion, and therefore of a Laplacian, on certain fractals. An explicit analytic
construction was provided in 1989 by Jun Kigami. Differential Equations on Fractals
explains Kigami's construction, shows why it is natural and important, and unfolds many
of the interesting consequences that have recently been discovered. This book can be
used as a self-study guide for students interested in fractal analysis, or as a textbook
for a special topics course.
This two-volume text in harmonic analysis introduces a wealth of analytical results and
techniques. It is largely self-contained and useful to graduates and researchers in pure
and applied analysis. Numerous exercises and problems make the text suitable for self-
study and the classroom alike. The first volume starts with classical one-dimensional
topics: Fourier series; harmonic functions; Hilbert transform. Then the higher-
dimensional Calderén—Zygmund and Littlewood—Paley theories are developed.
Probabilistic methods and their applications are discussed, as are applications of
harmonic analysis to partial differential equations. The volume concludes with an
introduction to the Weyl calculus. The second volume goes beyond the classical to the
highly contemporary and focuses on multilinear aspects of harmonic analysis: the
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bilinear Hilbert transform; Coifman—Meyer theory; Carleson's resolution of the Lusin
conjecture; Calderén's commutators and the Cauchy integral on Lipschitz curves. The
material in this volume has not previously appeared together in book form.
"This two-volume text in harmonic analysis introduces a wealth of analytical results and
techniques. It is largely self-contained, and will be useful to graduate students and
researchers in both pure and applied analysis. Numerous exercises and problems
make the text suitable for self-study and the classroom alike. This first volume starts
with classical one-dimensional topics: Fourier series; harmonic functions; Hilbert
transform. Then the higher-dimensional Calderaon-Zygmund and Littlewood-Paley
theories are developed. Probabilistic methods and their applications are discussed, as
are applications of harmonic analysis to partial differential equations. The volume
concludes with an introduction to the Weyl calculus. The second volume goes beyond
the classical to the highly contemporary, and focuses on multilinear aspects of
harmonic analysis: the bilinear Hilbert transform; Coifman-Meyer theory; Carleson's
resolution of the Lusin conjecture; Calderaon's commutators and the Cauchy integral
on Lipschitz curves. The material in this volume has not previously appeared together
in book form"--
With this second volume, we enter the intriguing world of complex analysis. From the
first theorems on, the elegance and sweep of the results is evident. The starting point is
the simple idea of extending a function initially given for real values of the argument to
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one that is defined when the argument is complex. From there, one proceeds to the
main properties of holomorphic functions, whose proofs are generally short and quite
illuminating: the Cauchy theorems, residues, analytic continuation, the argument
principle. With this background, the reader is ready to learn a wealth of additional
material connecting the subject with other areas of mathematics: the Fourier transform
treated by contour integration, the zeta function and the prime number theorem, and an
introduction to elliptic functions culminating in their application to combinatorics and
number theory. Thoroughly developing a subject with many ramifications, while striking
a careful balance between conceptual insights and the technical underpinnings of
rigorous analysis, Complex Analysis will be welcomed by students of mathematics,
physics, engineering and other sciences. The Princeton Lectures in Analysis represents
a sustained effort to introduce the core areas of mathematical analysis while also
illustrating the organic unity between them. Numerous examples and applications
throughout its four planned volumes, of which Complex Analysis is the second, highlight
the far-reaching consequences of certain ideas in analysis to other fields of
mathematics and a variety of sciences. Stein and Shakarchi move from an introduction
addressing Fourier series and integrals to in-depth considerations of complex analysis;
measure and integration theory, and Hilbert spaces; and, finally, further topics such as
functional analysis, distributions and elements of probability theory.
Distribution theory, a relatively recent mathematical approach to classical Fourier
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analysis, not only opened up new areas of research but also helped promote the
development of such mathematical disciplines as ordinary and partial differential
equations, operational calculus, transformation theory, and functional analysis. This text
was one of the first to give a clear explanation of distribution theory; it combines the
theory effectively with extensive practical applications to science and engineering
problems. Based on a graduate course given at the State University of New York at
Stony Brook, this book has two objectives: to provide a comparatively elementary
introduction to distribution theory and to describe the generalized Fourier and Laplace
transformations and their applications to integrodifferential equations, difference
equations, and passive systems. After an introductory chapter defining distributions and
the operations that apply to them, Chapter 2 considers the calculus of distributions,
especially limits, differentiation, integrations, and the interchange of limiting processes.
Some deeper properties of distributions, such as their local character as derivatives of
continuous functions, are given in Chapter 3. Chapter 4 introduces the distributions of
slow growth, which arise naturally in the generalization of the Fourier transformation.
Chapters 5 and 6 cover the convolution process and its use in representing differential
and difference equations. The distributional Fourier and Laplace transformations are
developed in Chapters 7 and 8, and the latter transformation is applied in Chapter 9 to
obtain an operational calculus for the solution of differential and difference equations of
the initial-condition type. Some of the previous theory is applied in Chapter 10 to a
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discussion of the fundamental properties of certain physical systems, while Chapter 11
ends the book with a consideration of periodic distributions. Suitable for a graduate
course for engineering and science students or for a senior-level undergraduate course
for mathematics majors, this book presumes a knowledge of advanced calculus and the
standard theorems on the interchange of limit processes. A broad spectrum of
problems has been included to satisfy the diverse needs of various types of students.
Mathematics is the music of science, and real analysis is the Bach of mathematics.
There are many other foolish things | could say about the subject of this book, but the
foregoing will give the reader an idea of where my heart lies. The present book was
written to support a first course in real analysis, normally taken after a year of
elementary calculus. Real analysis is, roughly speaking, the modern setting for
Calculus, "real" alluding to the field of real numbers that underlies it all. At center stage
are functions, defined and taking values in sets of real numbers or in sets (the plane,
3-space, etc.) readily derived from the real numbers; a first course in real analysis
traditionally places the emphasis on real-valued functions defined on sets of real
numbers. The agenda for the course: (1) start with the axioms for the field ofreal
numbers, (2) build, in one semester and with appropriate rigor, the foun dations of
calculus (including the "Fundamental Theorem™), and, along the way, (3) develop those
skills and attitudes that enable us to continue learning mathematics on our own. Three
decades of experience with the exercise have not diminished my astonishment that it
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can be done.
With many updates and additional exercises, the second edition of this book continues
to provide readers with a gentle introduction to rough path analysis and regularity
structures, theories that have yielded many new insights into the analysis of stochastic
differential equations, and, most recently, stochastic partial differential equations.
Rough path analysis provides the means for constructing a pathwise solution theory for
stochastic differential equations which, in many respects, behaves like the theory of
deterministic differential equations and permits a clean break between analytical and
probabilistic arguments. Together with the theory of regularity structures, it forms a
robust toolbox, allowing the recovery of many classical results without having to rely on
specific probabilistic properties such as adaptedness or the martingale property.
Essentially self-contained, this textbook puts the emphasis on ideas and short
arguments, rather than aiming for the strongest possible statements. A typical reader
will have been exposed to upper undergraduate analysis and probability courses, with
little more than It6-integration against Brownian motion required for most of the text.
From the reviews of the first edition: "Can easily be used as a support for a graduate
course ... Presents in an accessible way the unique point of view of two experts who
themselves have largely contributed to the theory" - Fabrice Baudouin in the
Mathematical Reviews "It is easy to base a graduate course on rough paths on this ... A
researcher who carefully works her way through all of the exercises will have a very
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good impression of the current state of the art" - Nicolas Perkowski in Zentralblatt
MATH
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