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Ricci flow is a powerful analytic method for studying the
geometry and topology of manifolds. This book is an
introduction to Ricci flow for graduate students and
mathematicians interested in working in the subject. To
this end, the first chapter is a review of the relevant
basics of Riemannian geometry. For the benefit of the
student, the text includes a number of exercises of
varying difficulty. The book also provides brief
introductions to some general methods of geometric
analysis and other geometric flows. Comparisons are
made between the Ricci flow and the linear heat
equation, mean curvature flow, and other geometric
evolution equations whenever possible. Several topics of
Hamilton's program are covered, such as short time
existence, Harnack inequalities, Ricci solitons,
Perelman's no local collapsing theorem, singularity
analysis, and ancient solutions. A major direction in Ricci
flow, via Hamilton's and Perelman's works, is the use of
Ricci flow as an approach to solving the Poincare
conjecture and Thurston's geometrization conjecture.
The power that analysis, topology and algebra bring to
geometry has revolutionised the way geometers and
physicists look at conceptual problems. Some of the key
ingredients in this interplay are sheaves, cohomology,
Lie groups, connections and differential operators. In
Global Calculus, the appropriate formalism for these
topics is laid out with numerous examples and
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applications by one of the experts in differential and
algebraic geometry. Ramanan has chosen an
uncommon but natural path through the subject. In this
almost completely self-contained account, these topics
are developed from scratch. The basics of Fourier
transforms, Sobolev theory and interior regularity are
proved at the same time as symbol calculus, culminating
in beautiful results in global analysis, real and complex.
Many new perspectives on traditional and modern
questions of differential analysis and geometry are the
hallmarks of the book. The book is suitable for a first
year graduate course on Global Analysis.
This text, derived from third-year postings from Terence
Tao's blog, presents a second graduate course in real
analysis in a writing style that is accessible and
enlightening. Topics include fundamentals of functional
analysis, point-set topology, abstract harmonic analysis,
and the theory of Sobolev spaces and distributions. The
writing provides not only tools of analysis, but also
insight into how to think about mathematics.
In Mathematical Analysis and Optimization for
Economists, the author aims to introduce students of
economics to the power and versatility of traditional as
well as contemporary methodologies in mathematics and
optimization theory; and, illustrates how these
techniques can be applied in solving microeconomic
problems. This book combines the areas of intermediate
to advanced mathematics, optimization, and
microeconomic decision making, and is suitable for
advanced undergraduates and first-year graduate
students. This text is highly readable, with all concepts
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fully defined, and contains numerous detailed example
problems in both mathematics and microeconomic
applications. Each section contains some standard, as
well as more thoughtful and challenging, exercises.
Solutions can be downloaded from the CRC Press
website. All solutions are detailed and complete.
Features Contains a whole spectrum of modern
applicable mathematical techniques, many of which are
not found in other books of this type. Comprehensive
and contains numerous and detailed example problems
in both mathematics and economic analysis. Suitable for
economists and economics students with only a minimal
mathematical background. Classroom-tested over the
years when the author was actively teaching at the
University of Hartford. Serves as a beginner text in
optimization for applied mathematics students.
Accompanied by several electronic chapters on linear
algebra and matrix theory, nonsmooth optimization,
economic efficiency, and distance functions available for
free on www.routledge.com/9780367759018.
This excellent book will be very useful for students and
researchers wishing to learn the basics of Poisson
geometry, as well as for those who know something
about the subject but wish to update and deepen their
knowledge. The authors' philosophy that Poisson
geometry is an amalgam of foliation theory, symplectic
geometry, and Lie theory enables them to organize the
book in a very coherent way. —Alan Weinstein, University
of California at Berkeley This well-written book is an
excellent starting point for students and researchers who
want to learn about the basics of Poisson geometry. The
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topics covered are fundamental to the theory and avoid
any drift into specialized questions; they are illustrated
through a large collection of instructive and interesting
exercises. The book is ideal as a graduate textbook on
the subject, but also for self-study. —Eckhard
Meinrenken, University of Toronto
This book introduces the reader to the world of
differential forms and their uses in geometry, analysis,
and mathematical physics. It begins with a few basic
topics, partly as review, then moves on to vector analysis
on manifolds and the study of curves and surfaces in
$3$-space. Lie groups and homogeneous spaces are
discussed, providing the appropriate framework for
introducing symmetry in both mathematical and physical
contexts. The final third of the book applies the
mathematical ideas to important areas of physics:
Hamiltonian mechanics, statistical mechanics, and
electrodynamics. There are many classroom-tested
exercises and examples with excellent figures
throughout. The book is ideal as a text for a first course
in differential geometry, suitable for advanced
undergraduates or graduate students in mathematics or
physics.
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
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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 problemsolving strategies in analysis is also given. The last three
sections discuss optional topics related to the main
matter of the book.
Concerned with probability theory, Elton Hsu's study
focuses primarily on the relations between Brownian
motion on a manifold and analytical aspects of
differential geometry. A key theme is the probabilistic
interpretation of the curvature of a manifold
The goal of this textbook is to provide an introduction to the
methods and language of functional analysis, including
Hilbert spaces, Fredholm theory for compact operators, and
spectral theory of self-adjoint operators. It also presents the
basic theorems and methods of abstract functional analysis
and a few applications of these methods to Banach algebras
and the theory of unbounded self-adjoint operators. The text
corresponds to material for two semester courses (Part I and
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Part II, respectively), and it is as self-contained as possible.
The only prerequisites for the first part are minimal amounts
of linear algebra and calculus. However, for the second
course (Part II), it is useful to have some knowledge of
topology and measure theory. Each chapter is followed by
numerous exercises, whose solutions are given at the end of
the book.
Informally, $K$-theory is a tool for probing the structure of a
mathematical object such as a ring or a topological space in
terms of suitably parameterized vector spaces and producing
important intrinsic invariants which are useful in the study of
algebr
This book is an introductory text in functional analysis. Unlike
many modern treatments, it begins with the particular and
works its way to the more general. From the reviews: "This
book is an excellent text for a first graduate course in
functional analysis....Many interesting and important
applications are included....It includes an abundance of
exercises, and is written in the engaging and lucid style which
we have come to expect from the author." --MATHEMATICAL
REVIEWS
This well-written book contains the analytical tools, concepts,
and viewpoints needed for modern applied mathematics. It
treats various practical methods for solving problems such as
differential equations, boundary value problems, and integral
equations. Pragmatic approaches to difficult equations are
presented, including the Galerkin method, the method of
iteration, Newton’s method, projection techniques, and
homotopy methods.
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
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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 indepth 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 awardwinning 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.
Advanced Topics in Mathematical Analysis is aimed at
researchers, graduate students, and educators with an
interest in mathematical analysis, and in mathematics more
generally. The book aims to present theory, methods, and
applications of the selected topics that have significant, useful
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relevance to contemporary research.
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
Introduction to Complex AnalysisBy Michael Taylor
Real Analysis is the third volume in the Princeton Lectures in
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Analysis, a series of four textbooks that aim to present, in an
integrated manner, the core areas of analysis. Here the focus
is on the development of measure and integration theory,
differentiation and integration, Hilbert spaces, and Hausdorff
measure and fractals. This book reflects the objective of the
series as a whole: to make plain the organic unity that exists
between the various parts of the subject, and to illustrate the
wide applicability of ideas of analysis to other fields of
mathematics and science. After setting forth the basic facts of
measure theory, Lebesgue integration, and differentiation on
Euclidian spaces, the authors move to the elements of Hilbert
space, via the L2 theory. They next present basic illustrations
of these concepts from Fourier analysis, partial differential
equations, and complex analysis. The final part of the book
introduces the reader to the fascinating subject of fractionaldimensional sets, including Hausdorff measure, selfreplicating sets, space-filling curves, and Besicovitch sets.
Each chapter has a series of exercises, from the relatively
easy to the more complex, that are tied directly to the text. A
substantial number of hints encourage the reader to take on
even the more challenging exercises. As with the other
volumes in the series, Real Analysis is accessible to students
interested in such diverse disciplines as mathematics,
physics, engineering, and finance, at both the undergraduate
and graduate levels. Also available, the first two volumes in
the Princeton Lectures in Analysis:
Operator theory is a significant part of many important areas
of modern mathematics: functional analysis, differential
equations, index theory, representation theory, mathematical
physics, and more. This text covers the central themes of
operator theory, presented with the excellent clarity and style
that readers have come to associate with Conway's writing.
Early chapters introduce and review material on
$C^*$-algebras, normal operators, compact operators, and
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non-normal operators. Some of the major topics covered are
the spectral theorem, the functional calculus, and the
Fredholm index. In addition, some deep connections between
operator theory and analytic functions are presented. Later
chapters cover more advanced topics, such as
representations of $C^*$-algebras, compact perturbations,
and von Neumann algebras. Major results, such as the
Sz.-Nagy Dilation Theorem, the Weyl-von Neumann-Berg
Theorem, and the classification of von Neumann algebras,
are covered, as is a treatment of Fredholm theory. The last
chapter gives an introduction to reflexive subspaces, which
along with hyperreflexive spaces, are one of the more
successful episodes in the modern study of asymmetric
algebras. Professor Conway's authoritative treatment makes
this a compelling and rigorous course text, suitable for
graduate students who have had a standard course in
functional analysis.
It begins in Chapter 1 with an introduction to the necessary
foundations, including the Arzelà–Ascoli theorem, elementary
Hilbert space theory, and the Baire Category Theorem.
Chapter 2 develops the three fundamental principles of
functional analysis (uniform boundedness, open mapping
theorem, Hahn–Banach theorem) and discusses reflexive
spaces and the James space. Chapter 3 introduces the weak
and weak topologies and includes the theorems of
Banach–Alaoglu, Banach–Dieudonné, Eberlein–Šmulyan,
Kre&ibreve;n–Milman, as well as an introduction to
topological vector spaces and applications to ergodic theory.
Chapter 4 is devoted to Fredholm theory. It includes an
introduction to the dual operator and to compact operators,
and it establishes the closed image theorem. Chapter 5 deals
with the spectral theory of bounded linear operators. It
introduces complex Banach and Hilbert spaces, the
continuous functional calculus for self-adjoint and normal
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operators, the Gelfand spectrum, spectral measures, cyclic
vectors, and the spectral theorem. Chapter 6 introduces
unbounded operators and their duals. It establishes the
closed image theorem in this setting and extends the
functional calculus and spectral measure to unbounded selfadjoint operators on Hilbert spaces. Chapter 7 gives an
introduction to strongly continuous semigroups and their
infinitesimal generators. It includes foundational results about
the dual semigroup and analytic semigroups, an exposition of
measurable functions with values in a Banach space, and a
discussion of solutions to the inhomogeneous equation and
their regularity properties. The appendix establishes the
equivalence of the Lemma of Zorn and the Axiom of Choice,
and it contains a proof of Tychonoff's theorem. With 10 to 20
elaborate exercises at the end of each chapter, this book can
be used as a text for a one-or-two-semester course on
functional analysis for beginning graduate students.
Prerequisites are first-year analysis and linear algebra, as
well as some foundational material from the second-year
courses on point set topology, complex analysis in one
variable, and measure and integration.
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,
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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.
A Comprehensive Course in Analysis by Poincar Prize winner
Barry Simon is a five-volume set that can serve as a graduatelevel 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
This is the second edition of the now definitive text on partial
differential equations (PDE). It offers a comprehensive survey
of modern techniques in the theoretical study of PDE with
particular emphasis on nonlinear equations. Its wide scope
and clear exposition make it a great text for a graduate
course in PDE. For this edition, the author has made
numerous changes, including a new chapter on nonlinear
wave equations, more than 80 new exercises, several new
sections, a significantly expanded bibliography. About the
First Edition: I have used this book for both regular PDE and
topics courses. It has a wonderful combination of insight and
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technical detail. ... Evans' book is evidence of his mastering
of the field and the clarity of presentation. --Luis Caffarelli,
University of Texas It is fun to teach from Evans' book. It
explains many of the essential ideas and techniques of partial
differential equations ... Every graduate student in analysis
should read it. --David Jerison, MIT I use Partial Differential
Equations to prepare my students for their Topic exam, which
is a requirement before starting working on their dissertation.
The book provides an excellent account of PDE's ... I am very
happy with the preparation it provides my students. --Carlos
Kenig, University of Chicago Evans' book has already
attained the status of a classic. It is a clear choice for
students just learning the subject, as well as for experts who
wish to broaden their knowledge ... An outstanding reference
for many aspects of the field. --Rafe Mazzeo, Stanford
University
This excellent book provides an elegant introduction to
functional analysis ... carefully selected problems ... This is a
nicely written book of great value for stimulating active work
by students. It can be strongly recommended as an
undergraduate or graduate text, or as a comprehensive book
for self-study. --European Mathematical Society Newsletter
Functional analysis plays a crucial role in the applied
sciences as well as in mathematics. It is a beautiful subject
that can be motivated and studied for its own sake. In
keeping with this basic philosophy, the author has made this
introductory text accessible to a wide spectrum of students,
including beginning-level graduates and advanced
undergraduates. The exposition is inviting, following threads
of ideas, describing each as fully as possible, before moving
on to a new topic. Supporting material is introduced as
appropriate, and only to the degree needed. Some topics are
treated more than once, according to the different contexts in
which they arise. The prerequisites are minimal, requiring little
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more than advanced calculus and no measure theory. The
text focuses on normed vector spaces and their important
examples, Banach spaces and Hilbert spaces. The author
also includes topics not usually found in texts on the subject.
This Second Edition incorporates many new developments
while not overshadowing the book's original flavor. Areas in
the book that demonstrate its unique character have been
strengthened. In particular, new material concerning
Fredholm and semi-Fredholm operators is introduced,
requiring minimal effort as the necessary machinery was
already in place. Several new topics are presented, but relate
to only those concepts and methods emanating from other
parts of the book. These topics include perturbation classes,
measures of noncompactness, strictly singular operators, and
operator constants. Overall, the presentation has been
refined, clarified, and simplified, and many new problems
have been added. The book is recommended to advanced
undergraduates, graduate students, and pure and applied
research mathematicians interested in functional analysis and
operator theory.
This book not only provides a lot of solid information about
real analysis, it also answers those questions which students
want to ask but cannot figure how to formulate. To read this
book is to spend time with one of the modern masters in the
subject. --Steven G. Krantz, Washington University, St. Louis
One of the major assets of the book is Korner's very personal
writing style. By keeping his own engagement with the
material continually in view, he invites the reader to a similarly
high level of involvement. And the witty and erudite asides
that are sprinkled throughout the book are a real pleasure.
--Gerald Folland, University of Washingtion, Seattle Many
students acquire knowledge of a large number of theorems
and methods of calculus without being able to say how they
hang together. This book provides such students with the
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coherent account that they need. A Companion to Analysis
explains the problems which must be resolved in order to
obtain a rigorous development of the calculus and shows the
student how those problems are dealt with. Starting with the
real line, it moves on to finite dimensional spaces and then to
metric spaces. Readers who work through this text will be
ready for such courses as measure theory, functional
analysis, complex analysis and differential geometry.
Moreover, they will be well on the road which leads from
mathematics student to mathematician. Able and hard
working students can use this book for independent study, or
it can be used as the basis for an advanced undergraduate or
elementary graduate course. An appendix contains a large
number of accessible but non-routine problems to improve
knowledge and technique.

"The book is intended for a beginning graduate
course on asymptotic analysis in applied
mathematics and is aimed at students of pure and
applied mathematics as well as science and
engineering. The basic prerequisite is a background
in differential equations, linear algebra, advanced
calculus, and complex variables at the level of
introductory undergraduate courses on these
subjects."--BOOK JACKET.
This book is an excellent, comprehensive
introduction to semiclassical analysis. I 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 wellPage 15/26
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known tools as geometric optics and the WentzelKramers-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.
Traditional Fourier analysis, which has been
remarkably effective in many contexts, uses linear
phase functions to study functions. Some questions,
such as problems involving arithmetic progressions,
naturally lead to the use of quadratic or higher order
phases. Higher order Fourier analysis is a subject
that has become very active only recently. Gowers,
in groundbreaking work, developed many of the
basic concepts of this theory in order to give a new,
quantitative proof of Szemeredi's theorem on
arithmetic progressions. However, there are also
precursors to this theory in Weyl's classical theory of
equidistribution, as well as in Furstenberg's structural
theory of dynamical systems. This book, which is the
first monograph in this area, aims to cover all of
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these topics in a unified manner, as well as to survey
some of the most recent developments, such as the
application of the theory to count linear patterns in
primes. The book serves as an introduction to the
field, giving the beginning graduate student in the
subject a high-level overview of the field. The text
focuses on the simplest illustrative examples of key
results, serving as a companion to the existing
literature on the subject. There are numerous
exercises with which to test one's knowledge.
It is generally believed that solving problems is the
most important part of the learning process in
mathematics because it forces students to truly
understand the definitions, comb through the
theorems and proofs, and think at length about the
mathematics. The purpose of this book is to
complement the existing literature in introductory real
and functional analysis at the graduate level with a
variety of conceptual problems (1,457 in total),
ranging from easily accessible to thought provoking,
mixing the practical and the theoretical aspects of
the subject. Problems are grouped into ten chapters
covering the main topics usually taught in courses on
real and functional analysis. Each of these chapters
opens with a brief reader's guide stating the needed
definitions and basic results in the area and closes
with a short description of the problems. - See more
at: http://bookstore.ams.org/GSM-166/#sthash.ZMb1
J6lg.dpuf It is generally believed that solving
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problems is the most important part of the learning
process in mathematics because it forces students
to truly understand the definitions, comb through the
theorems and proofs, and think at length about the
mathematics. The purpose of this book is to
complement the existing literature in introductory real
and functional analysis at the graduate level with a
variety of conceptual problems (1,457 in total),
ranging from easily accessible to thought provoking,
mixing the practical and the theoretical aspects of
the subject. Problems are grouped into ten chapters
covering the main topics usually taught in courses on
real and functional analysis. Each of these chapters
opens with a brief reader's guide stating the needed
definitions and basic results in the area and closes
with a short description of the problems. The
Problem chapters are accompanied by Solution
chapters, which include solutions to two-thirds of the
problems. Students can expect the solutions to be
written in a direct language that they can
understand; usually the most "natural" rather than
the most elegant solution is presented. The Problem
chapters are accompanied by Solution chapters,
which include solutions to two-thirds of the problems.
Students can expect the solutions to be written in a
direct language that they can understand; usually the
most “natural” rather than the most elegant solution
is presented. - See more at: http://bookstore.ams.org
/GSM-166/#sthash.ZMb1J6lg.dpufhe Problem
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chapters are accompanied by Solution chapters,
which include solutions to two-thirds of the - See
more at: http://bookstore.ams.org/GSM-166/#sthash.
ZMb1J6lg.dpuft is generally believed that solving
problems is the most important part of the learning
process in mathematics because it forces students
to truly understand the definitions, comb through the
theorems and proofs, and think at length about the
mathematics. The purpose of this book is to
complement the existing literature in introductory real
and functional analysis at the graduate level with a
variety of - See more at: http://bookstore.ams.org/GS
M-166/#sthash.ZMb1J6lg.dpufIt is generally believed
that solving problems is the most important part of
the learning process in mathematics because it
forces students to truly understand the definitions,
comb through the theorems and proofs, and think at
length about the mathematics. The purpose of this
book is to complement the existing literature in
introductory real and functional analysis at the
graduate level with a variety of conceptual problems
(1,457 in total), ranging from easily accessible to
thought provoking, mixing the practical and the
theoretical aspects of the subject. Problems are
grouped into ten chapters covering the main topics
usually taught in courses on real and functional
analysis. Each of these chapters opens with a brief
reader's guide stating - See more at: http://bookstore
.ams.org/GSM-166/#sthash.ZMb1J6lg.dpuf
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AnalysisAmerican Mathematical Soc.
This series is devoted to significant topics orthemes
that have wide application in mathematics or
mathematical science and for which a detailed
development of the abstract theory is less important
than a thorough and concrete exploration of the
implications and applications. Books in the
Encyclopedia of Mathematics and Its Applications
cover their subjects comprehensively. Less
important results may be summarized as exercises
at the ends of chapters. Each book contains an
extensive bibliography. Thus the volumes are
encyclopedic references or manageable guides to
major subjects.
This is a textbook for advanced undergraduate
students and beginning graduate students in applied
mathematics. It presents the basic mathematical
foundations of stochastic analysis (probability theory
and stochastic processes) as well as some important
practical tools and applications (e.g., the connection
with differential equations, numerical methods, path
integrals, random fields, statistical physics, chemical
kinetics, and rare events). The book strikes a nice
balance between mathematical formalism and
intuitive arguments, a style that is most suited for
applied mathematicians. Readers can learn both the
rigorous treatment of stochastic analysis as well as
practical applications in modeling and simulation.
Numerous exercises nicely supplement the main
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exposition.
The book describes the conceptual development of
analysis from antiquity up to the end of the
nineteenth century. Intra-theoretical processes are
considered as well as the influence of applied
problems and biographical and philosophical
backgrounds. The book has thirteen chapters, each
written by a leading specialist in the history of
mathematics. The first ten chapters tell the story in
its temporal succession (narrative order) whereas
the last three chapters give surveys on the history of
differential equations, the calculus of variations, and
functional analysis. Special features of the book are
a separate chapter on the development of the theory
of complex functions in the nineteenth century and
two chapters on the influence of physics on analysis.
One is about the origins of analytical mechanics and
one treats boundary value problems of mathematical
physics (especially potential theory) in the nineteenth
century. The authors present the history of analysis
as near to the historical sources as is possible from
the point of view of readability. The book includes
comprehensive bibliographies, providing useful
listings of the original literature. Mathematical
examples are carefully chosen so that readers with a
very modest background in mathematics may follow
them.
This book covers topics appropriate for a first-year
graduate course preparing students for the doctorate
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degree. The first half of the book presents the core of
measure theory, including an introduction to the Fourier
transform. This material can easily be covered in a
semester. The second half of the book treats basic
functional analysis and can also be covered in a
semester. After the basics, it discusses linear
transformations, duality, the elements of Banach
algebras, and C*-algebras. It concludes with a
characterization of the unitary equivalence classes of
normal operators on a Hilbert space. The book is selfcontained and only relies on a background in functions of
a single variable and the elements of metric spaces.
Following the author's belief that the best way to learn is
to start with the particular and proceed to the more
general, it contains numerous examples and exercises.
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 of luck and
location as to who learned such ``folklore mathematics''.
But today, such bits and pieces can be communicated
effectively and efficiently via the semiformal medium of
research blogging. This book grew from such a blog. In
2007 Terry Tao began a mathematical blog to cover a
variety of topics, ranging from his own research and
other recent developments in mathematics, to lecture
notes for his classes, to nontechnical puzzles and
expository articles. The first two years of the blog have
already been published by the American Mathematical
Society. The posts from the third year are being
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published in two volumes. This second volume contains
a broad selection of mathematical expositions and selfcontained technical notes in many areas of mathematics,
such as logic, mathematical physics, combinatorics,
number theory, statistics, theoretical computer science,
and group theory. Tao has an extraordinary ability to
explain deep results to his audience, which has made his
blog quite popular. Some examples of this facility in the
present book are the tale of two students and a multiplechoice exam being used to explain the $P = NP$
conjecture and a discussion of "no self-defeating object"
arguments that starts from a schoolyard number game
and ends with results in logic, game theory, and
theoretical physics. The first volume consists of a second
course in real analysis, together with related material
from the blog, and it can be read independently.
This book introduces functional analysis at an
elementary level without assuming any background in
real analysis, for example on metric spaces or Lebesgue
integration. It focuses on concepts and methods relevant
in applied contexts such as variational methods on
Hilbert spaces, Neumann series, eigenvalue expansions
for compact self-adjoint operators, weak differentiation
and Sobolev spaces on intervals, and model applications
to differential and integral equations. Beyond that, the
final chapters on the uniform boundedness theorem, the
open mapping theorem and the Hahn-Banach theorem
provide a stepping-stone to more advanced texts. The
exposition is clear and rigorous, featuring full and
detailed proofs. Many examples illustrate the new
notions and results. Each chapter concludes with a large
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collection of exercises, some of which are referred to in
the margin of the text, tailor-made in order to guide the
student digesting the new material. Optional sections
and chapters supplement the mandatory parts and allow
for modular teaching spanning from basic to honors track
level.
Cedric Villani's book is a lucid and very readable
documentation of the tremendous recent analytic
progress in ``optimal mass transportation'' theory and of
its diverse and unexpected applications in optimization,
nonlinear PDE, geometry, and mathematical physics.
--Lawrence C. Evans, University of California at Berkeley
In 1781, Gaspard Monge defined the problem of
``optimal transportation'', or the transferring of mass with
the least possible amount of work, with applications to
engineering in mind. In 1942, Leonid Kantorovich applied
the newborn machinery of linear programming to
Monge's problem, with applications to economics in
mind. In 1987, Yann Brenier used optimal transportation
to prove a new projection theorem on the set of measure
preserving maps, with applications to fluid mechanics in
mind. Each of these contributions marked the beginning
of a whole mathematical theory, with many unexpected
ramifications. Nowadays, the Monge-Kantorovich
problem is used and studied by researchers from
extremely diverse horizons, including probability theory,
functional analysis, isoperimetry, partial differential
equations, and even meteorology. Originating from a
graduate course, the present volume is at once an
introduction to the field of optimal transportation and a
survey of the research on the topic over the last 15
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years. The book is intended for graduate students and
researchers, and it covers both theory and applications.
Readers are only assumed to be familiar with the basics
of measure theory and functional analysis.
Handbook of Analysis and Its Foundations is a selfcontained 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
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treatment more convenient for the user Has its own
webpage: http://math.vanderbilt.edu/
This volume is dedicated to the memory of Björn
Jawerth. It contains original research contributions and
surveys in several of the areas of mathematics to which
Björn made important contributions. Those areas include
harmonic analysis, image processing, and functional
analysis, which are of course interrelated in many
significant and productive ways. Among the contributors
are some of the world's leading experts in these areas.
With its combination of research papers and surveys,
this book may become an important reference and
research tool. This book should be of interest to
advanced graduate students and professional
researchers in the areas of functional analysis, harmonic
analysis, image processing, and approximation theory. It
combines articles presenting new research with insightful
surveys written by foremost experts.
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