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Semilinear Schrodinger Equations Aug 14 2021 The
nonlinear Schrodinger equation has received a great deal
of attention from mathematicians, in particular because of
its applications to nonlinear optics. It is also a good model
dispersive equation, since it is often technically simpler
than other dispersive equations, such as the wave or
Korteweg-de Vries equation. Particularly useful tools in
studying the nonlinear Schrodinger equation are energy
and Strichartz's estimates. This book presents various
mathematical aspects of the nonlinear Schrodinger
equation. It examines both problems of local nature (local
existence of solutions, uniqueness, regularity, smoothing
effects) and problems of global nature (finite-time
blowup, global existence, asymptotic behavior of
solutions). The methods presented apply in principle to a
large class of dispersive semilinear equations. Basic
notions of functional analysis (Fourier transform, Sobolev
spaces, etc.) are recalled in the first chapter, but the book
is otherwise mostly self-contained.
Distributions Oct 24 2019 This textbook is an applicationoriented introduction to the theory of distributions, 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,
quantum 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.
Principles of Mathematical Analysis Sep 27 2022 The
third edition of this well known text continues to provide
a solid foundation in mathematical analysis for
undergraduate and first-year graduate students. The text
begins with a discussion of the real number system as a
complete ordered field. (Dedekind's construction is now
treated in an appendix to Chapter I.) The topological
background needed for the development of convergence,
continuity, differentiation and integration is provided in
Chapter 2. There is a new section on the gamma function,
and many new and interesting exercises are included. This
text is part of the Walter Rudin Student Series in
Advanced Mathematics.
Essays on Fourier Analysis in Honor of Elias M. Stein
(PMS-42) Jan 07 2021 This book contains the lectures
presented at a conference held at Princeton University in
May 1991 in honor of Elias M. Stein's sixtieth birthday.
The lectures deal with Fourier analysis and its
applications. The contributors to the volume are W.
Beckner, A. Boggess, J. Bourgain, A. Carbery, M. Christ,

R. R. Coifman, S. Dobyinsky, C. Fefferman, R.
Fefferman, Y. Han, D. Jerison, P. W. Jones, C. Kenig, Y.
Meyer, A. Nagel, D. H. Phong, J. Vance, S. Wainger, D.
Watson, G. Weiss, V. Wickerhauser, and T. H. Wolff.
The topics of the lectures are: conformally invariant
inequalities, oscillatory integrals, analytic hypoellipticity,
wavelets, the work of E. M. Stein, elliptic non-smooth
PDE, nodal sets of eigenfunctions, removable sets for
Sobolev spaces in the plane, nonlinear dispersive
equations, bilinear operators and renormalization,
holomorphic functions on wedges, singular Radon and
related transforms, Hilbert transforms and maximal
functions on curves, Besov and related function spaces on
spaces of homogeneous type, and counterexamples with
harmonic gradients in Euclidean space. Originally
published in 1995. The Princeton Legacy Library uses the
latest print-on-demand technology to again make
available previously out-of-print books from the
distinguished backlist of Princeton University Press.
These editions preserve the original texts of these
important books while presenting them in durable
paperback and hardcover editions. The goal of the
Princeton Legacy Library is to vastly increase access to
the rich scholarly heritage found in the thousands of
books published by Princeton University Press since its
founding in 1905.
Harmonic Analysis at Mount Holyoke Jun 12 2021 This
volume contains the proceedings of the conference on

harmonic analysis and related areas. The conference
provided an opportunity for researchers and students to
exchange ideas and report on progress in this large and
central field of modern mathematics. The volume is
suitable for graduate students and research
mathematicians interested in harmonic analysis and
related areas.
Visions in Mathematics Jun 19 2019 "Visions in
Mathematics - Towards 2000" was one of the most
remarkable mathematical meetings in recent years. It was
held in Tel Aviv from August 25th to September 3rd,
1999, and united some of the leading mathematicians
worldwide. The goals of the conference were to discuss
the importance, the methods, the past and the future of
mathematics as we enter the 21st century and to consider
the connection between mathematics and related areas.
The aims of the conference are reflected in the present set
of survey articles, documenting the state of art and future
prospects in many branches of mathematics of current
interest. This is the first part of a two-volume set that will
serve any research mathematician or advanced student as
an overview and guideline through the multifaceted body
of mathematical research in the present and near future.
The Content Analysis Guidebook Nov 24 2019 Content
analysis is a complex research methodology. This book
provides an accessible text for upper level undergraduates
and graduate students, comprising step-by-step
instructions and practical advice.

Real Analysis and Foundations, Fourth Edition Jan 19
2022 A Readable yet Rigorous Approach to an Essential
Part of Mathematical Thinking Back by popular demand,
Real Analysis and Foundations, Third Edition bridges the
gap between classic theoretical texts and less rigorous
ones, providing a smooth transition from logic and proofs
to real analysis. Along with the basic material, the text
covers Riemann-Stieltjes integrals, Fourier analysis,
metric spaces and applications, and differential equations.
New to the Third Edition Offering a more streamlined
presentation, this edition moves elementary number
systems and set theory and logic to appendices and
removes the material on wavelet theory, measure theory,
differential forms, and the method of characteristics. It
also adds a chapter on normed linear spaces and includes
more examples and varying levels of exercises. Extensive
Examples and Thorough Explanations Cultivate an InDepth 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.
Real Mathematical Analysis Nov 17 2021 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 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.
Mathematical Reviews Sep 22 2019
Nonlinear Dispersive Equations Dec 06 2020 "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.".

Introduction to Nonlinear Dispersive Equations Jan 27
2020 This textbook introduces the well-posedness theory
for initial-value problems of nonlinear, dispersive partial
differential equations, with special focus on two key
models, the Korteweg–de Vries equation and the
nonlinear Schrödinger equation. A concise and selfcontained treatment of background material (the Fourier
transform, interpolation theory, Sobolev spaces, and the
linear Schrödinger equation) prepares the reader to
understand the main topics covered: the initial-value
problem for the nonlinear Schrödinger equation and the
generalized Korteweg–de Vries equation, properties of
their solutions, and a survey of general classes of
nonlinear dispersive equations of physical and
mathematical significance. Each chapter ends with an
expert account of recent developments and open
problems, as well as exercises. The final chapter gives a
detailed exposition of local well-posedness for the
nonlinear Schrödinger equation, taking the reader to the
forefront of recent research. The second edition of
Introduction to Nonlinear Dispersive Equations builds
upon the success of the first edition by the addition of
updated material on the main topics, an expanded
bibliography, and new exercises. Assuming only basic
knowledge of complex analysis and integration theory,
this book will enable graduate students and researchers to
enter this actively developing field.
Practical Analysis in One Variable Oct 16 2021 This

book attempts to place 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
analysis. The book includes background and 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. The book can
be used in an honor calculus sequence typically taken by
freshmen planning to major in engineering, mathematics,
and science, or in an introductory course in rigorous real
analysis offered to mathematics majors. Donald Estep is
Professor of Mathematics at Colorado State University.
He is the author of Computational Differential Equations,
with K. Eriksson, P. Hansbo and C. Johnson (Cambridge
University Press 1996) and Estimating the Error of
Numerical Solutions of Systems of Nonlinear ReactionDiffusion Equations with M. Larson and R. Williams
(A.M.S. Memoirs, 2000), and recently co-edited Collected
Lectures on the Preservation of Stability under
Discretization, with Simon Tavener (S.I.A.M., 2002), as
well as numerous research articles. His research interests

include computational error estimation and adaptive finite
element methods, numerical solution of evolutionary
problems, and computational investigation of physical
models.
A Guide to Distribution Theory and Fourier Transforms
Aug 26 2022 This important book provides a concise
exposition of the basic ideas of the theory 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.
Hyperbolic Conservation Laws and Related Analysis with
Applications May 11 2021 This book presents thirteen
papers, representing the most significant advances and
current trends in nonlinear hyperbolic conservation laws
and related analysis with applications. Topics covered
include a survey on multidimensional systems of

conservation laws as well as novel results on liquid
crystals, conservation laws with discontinuous flux
functions, and applications to sedimentation. Also
included are articles on recent advances in the Euler
equations and the Navier-Stokes-Fourier-Poisson system,
in addition to new results on collective phenomena
described by the Cucker-Smale model. The Workshop on
Hyperbolic Conservation Laws and Related Analysis with
Applications at the International Centre for Mathematical
Sciences (Edinburgh, UK) held in Edinburgh, September
2011, produced this fine collection of original research
and survey articles. Many leading mathematicians
attended the event and submitted their contributions for
this volume. It is addressed to researchers and graduate
students interested in partial differential equations and
related analysis with applications.
Harmonic Analysis and Nonlinear Partial Differential
Equations Oct 04 2020
Global Solutions of Nonlinear Schrodinger Equations
Mar 09 2021 This volume presents recent progress in the
theory of nonlinear dispersive equations, primarily the
nonlinear Schrodinger (NLS) equation. The Cauchy
problem for defocusing NLS with critical nonlinearity is
discussed. New techniques and results are described on
global existence and properties of solutions with Large
Cauchy data. Current research in harmonic analysis
around Strichartz's inequalities and its relevance to
nonlinear PDE is presented and several topics in NLS

theory on bounded domains are reviewed. Using the NLS
as an example, the book offers comprehensive insight on
current research related to dispersive equations and
Hamiltonian PDEs.
2019-20 MATRIX Annals Sep 03 2020 MATRIX is
Australia’s international and residential mathematical
research institute. It facilitates new collaborations and
mathematical advances through intensive residential
research programs, each 1-4 weeks in duration. This book
is a scientific record of the ten programs held at MATRIX
in 2019 and the two programs held in January 2020: ·
Topology of Manifolds: Interactions Between High and
Low Dimensions · Australian-German Workshop on
Differential Geometry in the Large · Aperiodic Order
meets Number Theory · Ergodic Theory, Diophantine
Approximation and Related Topics · Influencing Public
Health Policy with Data-informed Mathematical Models
of Infectious Diseases · International Workshop on Spatial
Statistics · Mathematics of Physiological Rhythms ·
Conservation Laws, Interfaces and Mixing · Structural
Graph Theory Downunder · Tropical Geometry and
Mirror Symmetry · Early Career Researchers Workshop
on Geometric Analysis and PDEs · Harmonic Analysis
and Dispersive PDEs: Problems and Progress The articles
are grouped into peer-reviewed contributions and other
contributions. The peer-reviewed articles present original
results or reviews on a topic related to the MATRIX
program; the remaining contributions are predominantly

lecture notes or short articles based on talks or activities at
MATRIX.
Numbers and Functions Jun 24 2022 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 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.
The Way of Analysis Oct 28 2022 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.
Selected Papers on Analysis and Differential
Equations Feb 20 2022 This volume contains translations
of papers that originally appeared in the Japanese journal
Sugaku. These papers range over a variety of topics in
ordinary and partial differential equations, and in analysis.
Many of them are survey papers presenting new results
obtained in the last few years. This volume is suitable for
graduate students and research mathematicians interested
in analysis and differential equations.
Phase Space Analysis of Partial Differential Equations Jul
13 2021 Covers phase space analysis methods, including
microlocal analysis, and their applications to physics
Treats the linear and nonnlinear aspects of the theory of
PDEs Original articles are self-contained with full proofs;
survey articles give a quick and direct introduction to
selected topics evolving at a fast pace Excellent reference
and resource for grad students and researchers in PDEs
and related fields
Basic Analysis May 31 2020 Also issued as free online
textbook continuously updated. Volume I started its life as
lecture notes in 2012 and was thoroughly revised in 2016
(version 4.0), volume II (version 1.0) continues the
inquiry with continuous chapter numbering. (Introduction
to volume 2)
Introduction to Real Analysis May 23 2022
Complex Analysis and Dynamical Systems VI: Part 1:

PDE, Differential Geometry, Radon Transform Jul 01
2020 This volume contains the proceedings of the Sixth
International Conference on Complex Analysis and
Dynamical Systems, held from May 19-24, 2013, in
Nahariya, Israel, in honor of David Shoikhet's sixtieth
birthday. The papers in this volume range over a wide
variety of topics in Partial Differential Equations,
Differential Geometry, and the Radon Transform. Taken
together, the articles collected here provide the reader
with a panorama of activity in partial differential
equations and general relativity, drawn by a number of
leading figures in the field. They testify to the continued
vitality of the interplay between classical and modern
analysis. The companion volume (Contemporary
Mathematics, Volume 667) is devoted to complex
analysis, quasiconformal mappings, and complex
dynamics. This book is co-published with Bar-Ilan
University (Ramat-Gan, Israel).
Harmonic Analysis And Wave Equations Sep 15 2021
This book is a collection of lecture notes for the
LIASFMA School and Workshop on 'Harmonic Analysis
and Wave Equations' which was held on May 8-18, 2017
at Fudan University, in Shanghai, China. The aim of the
LIASFMA School and Workshop is to bring together
Chinese and French experts to discuss and dissect recent
progress in these related fields; and to disseminate state of
art, new knowledge and new concepts, to graduate
students and junior researchers.The book provides the

readers with a unique and valuable opportunity to learn
from and communicate with leading experts in nonlinear
wave-type equations. The readers will witness the major
development with the introduction of modern harmonic
analysis and related techniques.
Invariant Manifolds and Dispersive Hamiltonian
Evolution Equations Apr 29 2020 The notion of an
invariant manifold arises naturally in the asymptotic
stability analysis of stationary or standing wave solutions
of unstable dispersive Hamiltonian evolution equations
such as the focusing semilinear Klein-Gordon and
Schrodinger equations. This is due to the fact that the
linearized operators about such special solutions typically
exhibit negative eigenvalues (a single one for the ground
state), which lead to exponential instability of the
linearized flow and allows for ideas from hyperbolic
dynamics to enter. One of the main results proved here for
energy subcritical equations is that the center-stable
manifold associated with the ground state appears as a
hyper-surface which separates a region of finite-time
blowup in forward time from one which exhibits global
existence and scattering to zero in forward time. The
authors' entire analysis takes place in the energy topology,
and the conserved energy can exceed the ground state
energy only by a small amount. This monograph is based
on recent research by the authors. The proofs rely on an
interplay between the variational structure of the ground
states and the nonlinear hyperbolic dynamics near these

states. A key element in the proof is a virial-type
argument excluding almost homoclinic orbits originating
near the ground states, and returning to them, possibly
after a long excursion. These lectures are suitable for
graduate students and researchers in partial differential
equations and mathematical physics. For the cubic KleinGordon equation in three dimensions all details are
provided, including the derivation of Strichartz estimates
for the free equation and the concentration-compactness
argument leading to scattering due to Kenig and Merle.
Analysis at Large Nov 05 2020 ?Analysis at Large is
dedicated to Jean Bourgain whose research has deeply
influenced the mathematics discipline, particularly in
analysis and its interconnections with other fields. In this
volume, the contributions made by renowned experts
present both research and surveys on a wide spectrum of
subjects, each of which pay tribute to a true mathematical
pioneer. Examples of topics discussed in this book include
Bourgain’s discretized sum-product theorem, his work in
nonlinear dispersive equations, the slicing problem by
Bourgain, harmonious sets, the joint spectral radius,
equidistribution of affine random walks, Cartan covers
and doubling Bernstein type inequalities, a weighted
Prékopa-Leindler inequality and sumsets with quasicubes,
the fractal uncertainty principle for the Walsh-Fourier
transform, the continuous formulation of shallow neural
networks as Wasserstein-type gradient flows, logarithmic
quantum dynamical bounds for arithmetically defined

ergodic Schrödinger operators, polynomial equations in
subgroups, trace sets of restricted continued fraction
semigroups, exponential sums, twisted multiplicativity
and moments, the ternary Goldbach problem, as well as
the multiplicative group generated by two primes in
Z/QZ. It is hoped that this volume will inspire further
research in the areas of analysis treated in this book and
also provide direction and guidance for upcoming
developments in this essential subject of mathematics.
Analysis, Probability And Mathematical Physics On
Fractals Aug 02 2020 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
who want to learn about fractal methods and results.
A First Course in Real Analysis Apr 22 2022 Mathematics
is the music of science, and real analysis is the Bach of
mathematics. There are many other foolish things I 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 can be done.
Fourier Analysis Feb 08 2021 This first volume, a three-

part introduction to the subject, is intended for students
with a beginning knowledge of mathematical analysis
who are motivated to discover the ideas that shape Fourier
analysis. It begins with the simple conviction that Fourier
arrived at in the early nineteenth century when studying
problems in the physical sciences--that an arbitrary
function can be written as an infinite sum of the most
basic trigonometric functions. The first part implements
this idea in terms of notions of convergence and
summability of Fourier series, while highlighting
applications such as the isoperimetric inequality and
equidistribution. The second part deals with the Fourier
transform and its applications to classical partial
differential equations and the Radon transform; a clear
introduction to the subject serves to avoid technical
difficulties. The book closes with Fourier theory for finite
abelian groups, which is applied to prime numbers in
arithmetic progression. In organizing their exposition, the
authors have carefully balanced an emphasis on key
conceptual insights against the need to provide the
technical underpinnings of rigorous analysis. Students of
mathematics, physics, engineering and other sciences will
find the theory and applications covered in this volume to
be of real interest. 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 Fourier

Analysis is the first, 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.
Semiclassical Analysis Feb 26 2020 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 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.

Topics in the Theory of Schrödinger Operators Jul 21
2019 This invaluable book presents reviews of some
recent topics in thetheory of SchrAdinger operators. It
includes a short introduction tothe subject, a survey of the
theory of the SchrAdinger equation whenthe potential
depends on the time periodically, an introduction to thesocalled FBI transformation (also known as coherent state
expansion)with application to the semi-classical limit of
the S-matrix, anoverview of inverse spectral and
scattering problems, and a study ofthe ground state of the
PauliOCoFierz model with the use of thefunctional
integral. The material is accessible to graduate
studentsand non-expert researchers."
Introduction to the Theory of Distributions Mar 29 2020
A new edition of a classic graduate text on the theory of
distributions.
Harmonic Analysis Method for Nonlinear Evolution
Equations, I Jul 25 2022 1. Fourier multiplier, function
space [symbol]. 1.1. Schwartz space, tempered
distribution, Fourier transform. 1.2. Fourier multiplier on
L[symbol]. 1.3. Dyadic decomposition, Besov and Triebel
spaces. 1.4. Embeddings on X[symbol]. 1.5. Differentialdifference norm on [symbol]. 1.6. Homogeneous space
[symbol] 1.7. Bessel (Riesz) potential spaces [symbol].
1.8. Fractional Gagliardo-Nirenberg inequalities -- 2.
Navier-Stokes equation. 2.1. Introduction. 2.2. Timespace estimates for the heat semi-group. 2.3. Global wellposedness in L[symbol] of NS in 2D. 2.4. Well-posedness

in L[symbol] of NS in higher dimensions. 2.5. Regularity
of solutions for NS -- 3. Strichartz estimates for linear
dispersive equations. 3.1. [symbol] estimates for the
dispersive semi-group. 3.2. Strichartz inequalities : dual
estimate techniques. 3.3. Strichartz estimates at endpoints
-- 4. Local and global wellposedness for nonlinear
dispersive equations. 4.1. Why is the Strichartz estimate
useful. 4.2. Nonlinear mapping estimates in Besov spaces.
4.3. Critical and subcritical NLS in H[symbol]. 4.4.
Global wellposedness of NLS in L[symbol] and
H[symbol]. 4.5. Critical and subcritical NLKG in
H[symbol]. 5. The low regularity theory for the nonlinear
dispersive equations. 5.1. Bourgain space. 5.2. Local
smoothing effect and maximal function estimates. 5.3.
Bilinear estimates for KdV and local well-posedness. 5.4.
Local well-posedness for KdV in H[symbol]. 5.5. Imethod. 5.6. Schrodinger equation with derivative. 5.7.
Some other dispersive equations -- 6. Frequency-uniform
decomposition techniques. 6.1. Why does the frequencyuniform decomposition work. 6.2. Frequency-uniform
decomposition, modulation spaces. 6.3. Inclusions
between Besov and modulation spaces. 6.4. NLS and
NLKG in modulation spaces. 6.5. Derivative nonlinear
Schrodinger equations -- 7. Conservations, Morawetz'
estimates of nonlinear Schrodinger equations. 7.1.
Nother's theorem. 7.2. Invariance and conservation law.
7.3. Virial identity and Morawetz inequality. 7.4.
Morawetz' interaction inequality. 7.5. Scattering results

for NLS -- 8. Boltzmann equation without angular cutoff.
8.1. Models for collisions in kinetic theory. 8.2. Basic
surgery tools for the Boltzmann operator. 8.3. Properties
of Boltzmann collision operator without cutoff. 8.4
Regularity of solutions for spatially homogeneous case
Harmonic Analysis Method for Nonlinear Evolution
Equations, I Aug 22 2019 This monograph provides a
comprehensive overview on a class of nonlinear evolution
equations, such as nonlinear Schrödinger equations,
nonlinear Klein–Gordon equations, KdV equations as
well as Navier–Stokes equations and Boltzmann
equations. The global wellposedness to the Cauchy
problem for those equations is systematically studied by
using the harmonic analysis methods. This book is selfcontained and may also be used as an advanced textbook
by graduate students in analysis and PDE subjects and
even ambitious undergraduate students. Contents:Fourier
Multiplier, Function Spaces Xsp,qNavier–Stokes
EquationStrichartz Estimates for Linear Dispersive
EquationsLocal and Global Wellposedness for Nonlinear
Dispersive EquationsThe Low Regularity Theory for the
Nonlinear Dispersive EquationsFrequency-Uniform
Decomposition TechniquesConservations, Morawetz'
Estimates of Nonlinear Schrödinger EquationsBoltzmann
Equation without Angular Cutoff Readership: Graduate
students and researchers interested in analysis and PDE.
Keywords:Nonlinear Dispersive Equation;Harmonic
Analysis MethodKey Features:From PDE point of view,

this book gives a self-contained introduction to the theory
of function spaces including Besov, modulation and
Triebel–Lizorkin spacesThe main topics are concentrated
in four kinds of important equations, nonlinear
Schrödinger, Navier–Stokes, KdV and Boltzmann
equationsThis monograph is a unique treatment of the
frequency-uniform localization techniques for nonlinear
evolution equationsReviews: "The book under review is
well and clearly written and pleasant to read. It is aimed at
advanced graduate students; hence, familiarity with basic
topics in measure theory, real analysis, complex analysis,
functional analysis, etc., is assumed on the part of the
reader. Those mathematicians who wish to learn harmonic
analysis methods used in PDEs, and who wish to enter
into this active area of research, will surely find this book
interesting. The book also contains a reasonably large
bibliography." Mathematical Reviews
Around Microlocal Analysis Dec 26 2019
Advances in Harmonic Analysis and Partial Differential
Equations Apr 10 2021 This book originates from the
session "Harmonic Analysis and Partial Differential
Equations" held at the 12th ISAAC Congress in Aveiro,
and provides a quick overview over recent advances in
partial differential equations with a particular focus on the
interplay between tools from harmonic analysis,
functional inequalities and variational characterisations of
solutions to particular non-linear PDEs. It can serve as a
useful source of information to mathematicians, scientists

and engineers. The volume contains contributions of
authors from a variety of countries on a wide range of
active research areas covering different aspects of partial
differential equations interacting with harmonic analysis
and provides a state-of-the-art overview over ongoing
research in the field. It shows original research in full
detail allowing researchers as well as students to grasp
new aspects and broaden their understanding of the area.
Strichartz Estimates and the Cauchy Problem for the
Gravity Water Waves Equations Mar 21 2022 This
memoir is devoted to the proof of a well-posedness result
for the gravity water waves equations, in arbitrary
dimension and in fluid domains with general bottoms,
when the initial velocity field is not necessarily Lipschitz.
Moreover, for two-dimensional waves, the authors
consider solutions such that the curvature of the initial
free surface does not belong to L2. The proof is entirely
based on the Eulerian formulation of the water waves
equations, using microlocal analysis to obtain sharp
Sobolev and Hölder estimates. The authors first prove
tame estimates in Sobolev spaces depending linearly on
Hölder norms and then use the dispersive properties of the
water-waves system, namely Strichartz estimates, to
control these Hölder norms.
Recent Advances in Harmonic Analysis and Partial
Differential Equations Dec 18 2021 This volume is
based on the AMS Special Session on Harmonic Analysis
and Partial Differential Equations and the AMS Special

Session on Nonlinear Analysis of Partial Differential
Equations, both held March 12-13, 2011, at Georgia
Southern University, Statesboro, Georgia, as well as the
JAMI Conference on Analysis of PDEs, held March 2125, 2011, at Johns Hopkins University, Baltimore,
Maryland. These conferences all concentrated on
problems of current interest in harmonic analysis and
PDE, with emphasis on the interaction between them.
This volume consists of invited expositions as well as
research papers that address prospects of the recent
significant development in the field of analysis and PDE.
The central topics mainly focused on using Fourier,
spectral and geometrical methods to treat wellposedness,
scattering and stability problems in PDE, including
dispersive type evolution equations, higher-order systems
and Sobolev spaces theory that arise in aspects of
mathematical physics. The study of all these problems
involves state-of-the-art techniques and approaches that
have been used and developed in the last decade. The
interrelationship between the theory and the tools reflects
the richness and deep connections between various
subjects in both classical and modern analysis.
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