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The object of this monograph is to give an exposition
of the real-variable theory of Hardy spaces (HP
spaces). This theory has attracted considerable
attention in recent years because it led to a better
understanding in Rn of such related topics as
singular integrals, multiplier operators, maximal
functions, and real-variable methods generally.
Because of its fruitful development, a systematic
exposition of some of the main parts of the theory is
now desirable. In addition to this exposition, these
notes contain a recasting of the theory in the more
general setting where the underlying Rn is replaced
by a homogeneous group. The justification for this
wider scope comes from two sources: 1) the theory
of semi-simple Lie groups and symmetric spaces,
where such homogeneous groups arise naturally as
"boundaries," and 2) certain classes of non-elliptic
differential equations (in particular those connected
with several complex variables), where the model
cases occur on homogeneous groups. The example
which has been most widely studied in recent years
is that of the Heisenberg group.
The third of three volumes on partial differential
equations, this is devoted to nonlinear PDE. It treats
a number of equations of classical continuum
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mechanics, including relativistic versions, as well as
various equations arising in differential geometry,
such as in the study of minimal surfaces, isometric
imbedding, conformal deformation, harmonic maps,
and prescribed Gauss curvature. In addition, some
nonlinear diffusion problems are studied. It also
introduces such analytical tools as the theory of L
Sobolev spaces, H lder spaces, Hardy spaces, and
Morrey spaces, and also a development of CalderonZygmund theory and paradifferential operator
calculus. The book is aimed at graduate students in
mathematics, and at professional mathematicians
with an interest in partial differential equations,
mathematical physics, differential geometry,
harmonic analysis and complex analysis. ^
?????????????????????????????????????????????
????
An in-depth look at real analysis and its applicationsnow expandedand revised. This new edition of the
widely used analysis book continues tocover real
analysis in greater detail and at a more advanced
levelthan most books on the subject. Encompassing
several subjects thatunderlie much of modern
analysis, the book focuses on measure
andintegration theory, point set topology, and the
basics offunctional analysis. It illustrates the use of
the general theoriesand introduces readers to other
branches of analysis such asFourier analysis,
distribution theory, and probabilitytheory. This edition
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is bolstered in content as well as in scopeextendingits usefulness to students outside of pure
analysis as well asthose interested in dynamical
systems. The numerous exercises,extensive
bibliography, and review chapter on sets and
metricspaces make Real Analysis: Modern
Techniques and TheirApplications, Second Edition
invaluable for students ingraduate-level analysis
courses. New features include: * Revised material on
the n-dimensional Lebesgue integral. * An improved
proof of Tychonoff's theorem. * Expanded material
on Fourier analysis. * A newly written chapter
devoted to distributions and differentialequations. *
Updated material on Hausdorff dimension and fractal
dimension.
This volume is dedicated to Francois Treves, who
made substantial contributions to the geometric side
of the theory of partial differential equations (PDEs)
and several complex variables. One of his bestknown contributions, reflected in many of the articles
here, is the study of hypo-analytic structures. An
international group of well-known mathematicians
contributed to the volume. Articles of this title
generally reflect the interaction of geometry and
analysis that is typical of Treves' work, such as the
study of the special types of partial differential
equations that arise in conjunction with CRmanifolds, symplectic geometry, or special families
of vector fields. There are many topics in analysis
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and PDEs covered here, unified by their connections
to geometry. The material is suitable for graduate
students and research mathematicians interested in
geometric analysis of PDEs and several complex
variables.
????????,?????????????Lebesgue??;?????????(???
???,????,Banach???Hilbert??);??????????????.
????????????????,???????,???,????,????,??????.??
???????,?????,???????????????????????.???????,?
?,???,????????????,????????,???????????????????.
Written by outstanding experts in the fields of marine
engineering, atmospheric physics and chemistry, fluid
dynamics and applied mathematics, the contributions in this
book cover a wide range of subjects, from pure mathematics
to real-world applications in the oil spill engineering business.
Offering a truly interdisciplinary approach, the authors present
both mathematical models and state-of-the-art numerical
methods for adequately solving the partial differential
equations involved, as well as highly practical experiments
involving actual cases of ocean oil pollution. It is
indispensable that different disciplines of mathematics, like
analysis and numerics, together with physics, biology, fluid
dynamics, environmental engineering and marine science,
join forces to solve today’s oil pollution problems. The book
will be of great interest to researchers and graduate students
in the environmental sciences, mathematics and physics,
showing the broad range of techniques needed in order to
solve these pollution problems; and to practitioners working in
the oil spill pollution industry, offering them a professional
reference resource.
This book is a comprehensive introduction to the
mathematical theory of vorticity and incompressible flow
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ranging from elementary introductory material to current
research topics. While the contents center on mathematical
theory, many parts of the book showcase the interaction
between rigorous mathematical theory, numerical,
asymptotic, and qualitative simplified modeling, and physical
phenomena. The first half forms an introductory graduate
course on vorticity and incompressible flow. The second half
comprise a modern applied mathematics graduate course on
the weak solution theory for incompressible flow.
Develops the modern theory of symmetrization including
applications to geometry, PDEs, and real and complex
analysis.
A unique approach to analysis that lets you apply
mathematics across a range of subjects This innovative text
sets forth a thoroughly rigorous modern account of the
theoretical underpinnings of calculus: continuity,
differentiability, and convergence. Using a constructive
approach, every proof of every result is direct and ultimately
computationally verifiable. In particular, existence is never
established by showing that the assumption of non-existence
leads to a contradiction. The ultimate consequence of this
method is that it makes sense—not just to math majors but
also to students from all branches of the sciences. The text
begins with a construction of the real numbers beginning with
the rationals, using interval arithmetic. This introduces
readers to the reasoning and proof-writing skills necessary for
doing and communicating mathematics, and it sets the
foundation for the rest of the text, which includes: Early use of
the Completeness Theorem to prove a helpful Inverse
Function Theorem Sequences, limits and series, and the
careful derivation of formulas and estimates for important
functions Emphasis on uniform continuity and its
consequences, such as boundedness and the extension of
uniformly continuous functions from dense subsets
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Construction of the Riemann integral for functions uniformly
continuous on an interval, and its extension to improper
integrals Differentiation, emphasizing the derivative as a
function rather than a pointwise limit Properties of sequences
and series of continuous and differentiable functions Fourier
series and an introduction to more advanced ideas in
functional analysis Examples throughout the text demonstrate
the application of new concepts. Readers can test their own
skills with problems and projects ranging in difficulty from
basic to challenging. This book is designed mainly for an
undergraduate course, and the author understands that many
readers will not go on to more advanced pure mathematics.
He therefore emphasizes an approach to mathematical
analysis that can be applied across a range of subjects in
engineering and the sciences.
This book presents the theory and applications of Fourier
series and integrals, eigenfunction expansions, and related
topics, on a level suitable for advanced undergraduates. It
includes material on Bessel functions, orthogonal
polynomials, and Laplace transforms, and it concludes with
chapters on generalized functions and Green's functions for
ordinary and partial differential equations. The book deals
almost exclusively with aspects of these subjects that are
useful in physics and engineering, and includes a wide variety
of applications. On the theoretical side, it uses ideas from
modern analysis to develop the concepts and reasoning
behind the techniques without getting bogged down in the
technicalities of rigorous proofs.
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
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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
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
Partial Differential Equations (PDEs) have proven to be one
of the hottest current mathematical subject areas. This fairly
self-contained book provides a much-needed introductory text
to several complex variables and PDEs. It also provides a rich
source of information to experts.
??????????????,????????????????,???????????????.????:??
?,??,?????,????????,????????,Matlab????,???????????.????
???????????????,???????????????????????????,??????????
?????????.??????????????????,??????????????.
????:Real and abstract analysis
The third of three volumes on partial differential equations,
this is devoted to nonlinear PDE. It treats a number of
equations of classical continuum mechanics, including
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relativistic versions, as well as various equations arising in
differential geometry, such as in the study of minimal
surfaces, isometric imbedding, conformal deformation,
harmonic maps, and prescribed Gauss curvature. In addition,
some nonlinear diffusion problems are studied. It also
introduces such analytical tools as the theory of L Sobolev
spaces, H lder spaces, Hardy spaces, and Morrey spaces,
and also a development of Calderon-Zygmund theory and
paradifferential operator calculus. The book is aimed at
graduate students in mathematics, and at professional
mathematicians with an interest in partial differential
equations, mathematical physics, differential geometry,
harmonic analysis and complex analysis
This is the second volume of the two-volume book on real
and complex analysis. This volume is an introduction to the
theory of holomorphic functions. Multivalued functions and
branches have been dealt carefully with the application of the
machinery of complex measures and power series. Intended
for undergraduate students of mathematics and engineering,
it covers the essential analysis that is needed for the study of
functional analysis, developing the concepts rigorously with
sufficient detail and with minimum prior knowledge of the
fundamentals of advanced calculus required. Divided into four
chapters, it discusses holomorphic functions and harmonic
functions, Schwarz reflection principle, infinite product and the
Riemann mapping theorem, analytic continuation,
monodromy theorem, prime number theorem, and Picard’s
little theorem. Further, it includes extensive exercises and
their solutions with each concept. The book examines several
useful theorems in the realm of real and complex analysis,
most of which are the work of great mathematicians of the
19th and 20th centuries.
??????????????????????????,???????,?????????????,?????
??????????????
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Real AnalysisModern Techniques and Their ApplicationsJohn
Wiley & Sons
?Hörmander's operators are an important class of linear
elliptic-parabolic degenerate partial differential operators with
smooth coefficients, which have been intensively studied
since the late 1960s and are still an active field of research.
This text provides the reader with a general overview of the
field, with its motivations and problems, some of its
fundamental results, and some recent lines of development.

This highly visual introductory textbook provides a
rigorous mathematical foundation for all solution
methods and reinforces ties to physical motivation.
Real Analysis: A Constructive Approach Through
Interval Arithmetic presents a careful treatment of
calculus and its theoretical underpinnings from the
constructivist point of view. This leads to an
important and unique feature of this book: All
existence proofs are direct, so showing that the
numbers or functions in question exist means exactly
that they can be explicitly calculated. For example, at
the very beginning, the real numbers are shown to
exist because they are constructed from the rationals
using interval arithmetic. This approach, with its clear
analogy to scientific measurement with tolerances, is
taken throughout the book and makes the subject
especially relevant and appealing to students with an
interest in computing, applied mathematics, the
sciences, and engineering. The first part of the book
contains all the usual material in a standard onesemester course in analysis of functions of a single
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real variable: continuity (uniform, not pointwise),
derivatives, integrals, and convergence. The second
part contains enough more technical
material—including an introduction to complex
variables and Fourier series—to fill out a full-year
course. Throughout the book the emphasis on
rigorous and direct proofs is supported by an
abundance of examples, exercises, and
projects—many with hints—at the end of every section.
The exposition is informal but exceptionally clear and
well motivated throughout.
??????????????????????3???
Examining the basic principles in real analysis and
their applications, this text provides a self-contained
resource for graduate and advanced undergraduate
courses. It contains independent chapters aimed at
various fields of application, enhanced by highly
advanced graphics and results explained and
supplemented with practical and theoretical
exercises. The presentation of the book is meant to
provide natural connections to classical fields of
applications such as Fourier analysis or statistics.
However, the book also covers modern areas of
research, including new and seminal results in the
area of functional analysis.
This book provides the first coherent account of the
area of analysis that involves the Heisenberg group,
quantization, the Weyl calculus, the metaplectic
representation, wave packets, and related concepts.
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This circle of ideas comes principally from
mathematical physics, partial differential equations,
and Fourier analysis, and it illuminates all these
subjects. The principal features of the book are as
follows: a thorough treatment of the representations
of the Heisenberg group, their associated integral
transforms, and the metaplectic representation; an
exposition of the Weyl calculus of pseudodifferential
operators, with emphasis on ideas coming from
harmonic analysis and physics; a discussion of wave
packet transforms and their applications; and a new
development of Howe's theory of the oscillator
semigroup.
This book provides researchers and graduate
students with a thorough introduction to the
variational analysis of nonlinear problems described
by nonlocal operators. The authors give a systematic
treatment of the basic mathematical theory and
constructive methods for these classes of nonlinear
equations, plus their application to various processes
arising in the applied sciences. The equations are
examined from several viewpoints, with the calculus
of variations as the unifying theme. Part I begins the
book with some basic facts about fractional Sobolev
spaces. Part II is dedicated to the analysis of
fractional elliptic problems involving subcritical
nonlinearities, via classical variational methods and
other novel approaches. Finally, Part III contains a
selection of recent results on critical fractional
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equations. A careful balance is struck between
rigorous mathematics and physical applications,
allowing readers to see how these diverse topics
relate to other important areas, including topology,
functional analysis, mathematical physics, and
potential theory.
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. LiebLoss offers a refreshing alternative: It begins with a
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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
???????????????????????????????,?????????????????????
???????????????????????,???????????????
The original edition of this book has been out of print for
some years. The appear ance of the present second edition
owes much to the initiative of Yves Nievergelt at Eastern
Washington University, and the support of Ann Kostant,
Mathematics Editor at Birkhauser. Since the book was first
published, several people have remarked on the absence of
exercises and expressed the opinion that the book would
have been more useful had exercises been included. In 1997,
Yves Nievergelt informed me that, for a decade, he had
regularly taught a course at Eastern Washington based on
the book, and that he had systematically compiled exercises
for his course. He kindly put his work at my disposal. Thus,
the present edition appears in two parts. The first is
essentially just a reprint of the original edition. I have
corrected the misprints of which I have become aware
(including those pointed out to me by others), and have made
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a small number of other minor changes.
????:Morse theory
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