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Real Analysis by Folland: A Deep Dive into a Classic Text

Real analysis by Folland stands as a cornerstone in the study of advanced
mathematics, particularly for students and professionals who seek a profound
understanding of measure theory, integration, and abstract analysis. If
you've ever embarked on the journey of mastering real analysis, chances are
you've encountered Folland's renowned textbook, "Real Analysis: Modern
Techniques and Their Applications." This book has earned a reputation not
only for its rigorous approach but also for its clarity and breadth, making
it a favorite resource among mathematicians and analysts worldwide.

Why Real Analysis by Folland is Essential

Real analysis forms the backbone of many mathematical fields, including
probability theory, functional analysis, and differential equations.
Folland’s text distinguishes itself by weaving together classical topics with
modern techniques, offering a comprehensive perspective that bridges
foundational concepts and contemporary applications.

Unlike some other textbooks that might overwhelm beginners with dense proofs
or overly abstract language, Folland strikes a balance by presenting ideas
systematically, supported with well-chosen examples and exercises. This
balance makes it invaluable for graduate students or anyone looking to deepen
their analytical skills.

Core Topics Covered in Real Analysis by Folland

The book delves into several critical areas of real analysis, structured to
build knowledge progressively:

Measure Theory: Understanding sigma-algebras, measurable functions, and
measures is central, and Folland provides a thorough treatment with
proofs and intuitive explanations.

Integration: The Lebesgue integral, a vital extension beyond the Riemann
integral, is explored in detail, highlighting its advantages and
applications.

Functional Analysis: Concepts such as normed spaces, Banach spaces, and
Hilbert spaces are examined, laying groundwork for advanced studies in
analysis and applied mathematics.



Convergence Theorems: The book covers key results like the Monotone
Convergence Theorem, Dominated Convergence Theorem, and Fatou’s Lemma,
which are indispensable tools for analysts.

Each of these topics is not only presented theoretically but also
contextualized with applications that demonstrate their importance in solving
real-world problems.

Unique Features of Real Analysis by Folland

What sets Folland’s text apart from other real analysis books? Several
elements contribute to its enduring popularity:

Rigorous Yet Accessible Explanations

Folland writes with an academic precision that doesn't sacrifice readability.
His step-by-step approach to proofs and concepts helps readers follow complex
arguments without losing sight of the bigger picture. This style is
particularly helpful for those new to measure theory or Lebesgue integration.

Comprehensive Problem Sets

The exercises in the book are carefully designed to reinforce the theory and
challenge the reader to apply concepts creatively. From straightforward
computational problems to more abstract proofs, these exercises provide ample
opportunity to test understanding and develop problem-solving skills.

Modern Approach to Classical Material

While rooted in classical analysis, Folland integrates modern perspectives
and notation, making the content relevant for current research and
applications. This forward-looking approach ensures that readers gain
knowledge that is both foundational and applicable to contemporary
mathematical challenges.

Tips for Studying Real Analysis by Folland

Mastering real analysis through Folland’s book can be demanding, but with the
right strategies, it becomes a rewarding endeavor:



Build a Strong Foundation: Before diving into Folland, ensure you’re1.
comfortable with basic real analysis concepts, including sequences,
limits, and basic topology.

Take Your Time with Definitions: Real analysis relies heavily on precise2.
definitions. Spend time understanding terms like sigma-algebra,
measurable sets, and null sets, as these are critical to grasping later
material.

Work Through Examples: Don’t skip the examples—working through them3.
helps solidify abstract ideas.

Attempt the Exercises: Practice is key. Attempt problems even if they4.
seem challenging, and review solutions when available.

Form Study Groups: Discussing concepts and proofs with peers can provide5.
new perspectives and aid retention.

Real Analysis by Folland in Academic and
Research Contexts

Folland’s book is frequently cited in academic courses and research papers
alike. Its thorough treatment of measure theory makes it a preferred
reference for graduate courses in mathematics, statistics, and economics.
Moreover, researchers working in fields such as harmonic analysis, ergodic
theory, and probability often turn to it for foundational material.

Because of its depth, "Real Analysis by Folland" is also an excellent
resource for self-study. Its logical progression from fundamental to advanced
topics allows readers to tailor their learning according to their background
and goals.

How Real Analysis by Folland Supports Advanced
Mathematical Study

For those planning to pursue doctoral research or careers in theoretical
mathematics, Folland’s text is more than just a textbook—it’s a roadmap. By
mastering the concepts within, students gain a toolkit that enables them to
approach complex problems rigorously.

The book’s focus on integration and measure theory, in particular, prepares
readers for specialized areas like stochastic processes and functional
analysis. These are critical domains in modern mathematical research and



applications ranging from financial modeling to quantum mechanics.

Comparing Real Analysis by Folland to Other
Textbooks

In the landscape of real analysis literature, several classic texts compete
for attention. How does Folland’s work compare?

Versus Rudin’s "Principles of Mathematical Analysis": Rudin’s text is
renowned for its elegance and brevity but is often considered terse for
beginners. Folland provides more detailed explanations and a broader
scope, especially in measure theory.

Versus Royden’s "Real Analysis": Royden offers a solid introduction, but
Folland’s book is more expansive regarding modern techniques and
applications.

Versus Stein and Shakarchi’s "Real Analysis": Stein and Shakarchi’s text
is praised for its pedagogical approach and harmonic analysis focus,
whereas Folland emphasizes measure theory and functional analysis more
thoroughly.

Each of these books has its strengths, but for a comprehensive and modern
treatment of real analysis, Folland remains a top choice.

Final Thoughts on Engaging with Real Analysis
by Folland

Embarking on a study of real analysis through Folland’s text is a challenging
but immensely rewarding experience. The clarity of exposition, depth of
content, and rigorous approach equip readers with a solid understanding of
one of mathematics’ most fundamental branches.

Whether you are a student aiming to excel in graduate-level courses, a
researcher seeking a dependable reference, or a lifelong learner passionate
about pure mathematics, "Real Analysis by Folland" offers a rich and
insightful journey into the heart of mathematical analysis.

Frequently Asked Questions



What topics are covered in Walter Rudin's 'Real and
Complex Analysis' compared to Folland's 'Real
Analysis'?
While both books cover fundamental topics in real analysis, Folland's 'Real
Analysis' offers a more measure-theoretic approach with a focus on
integration, measure theory, and functional analysis, whereas Rudin's 'Real
and Complex Analysis' includes more material on complex analysis and harmonic
analysis.

Is Folland's 'Real Analysis' suitable for self-study
for graduate-level real analysis?
Yes, Folland's 'Real Analysis' is considered suitable for self-study at the
graduate level due to its clear exposition and comprehensive coverage, but it
may require a solid background in undergraduate analysis and some
mathematical maturity.

What are some key features that distinguish
Folland's 'Real Analysis' from other real analysis
textbooks?
Folland's 'Real Analysis' is distinguished by its rigorous measure-theoretic
approach, inclusion of abstract harmonic analysis, detailed treatment of
Lebesgue integration, and emphasis on applications in functional analysis.

Does Folland's 'Real Analysis' include exercises,
and how challenging are they?
Yes, the book includes a variety of exercises ranging from routine practice
problems to more challenging proofs and applications, designed to deepen
understanding and develop problem-solving skills at the graduate level.

How does Folland's treatment of measure theory in
'Real Analysis' differ from that in Royden's
textbook?
Folland provides a more abstract and general approach to measure theory,
including discussions on Haar measure and advanced integration theory,
whereas Royden's treatment is often considered more introductory and applied.

What prerequisites are recommended before studying
Folland's 'Real Analysis'?
Students should have a solid foundation in undergraduate real analysis,
including familiarity with sequences, series, continuity, differentiation,



and basic Lebesgue integration, as well as exposure to linear algebra and
basic topology concepts.

Additional Resources
Real Analysis by Folland: A Professional Review and In-depth Exploration

real analysis by folland stands as a significant contribution to the
landscape of mathematical literature, particularly in the domain of measure
theory and real analysis. Since its publication, this textbook has been
widely adopted by undergraduates and graduate students alike, praised for its
clear exposition, rigorous proofs, and comprehensive coverage of foundational
topics. In this article, we delve into the key features of Real Analysis by
Folland, examining its content, pedagogical approach, and standing in
comparison to other seminal works in the field.

Comprehensive Scope and Structure

One of the defining characteristics of Real Analysis by Folland is its
systematic and thorough treatment of measure theory, integration, and
functional analysis. The book is structured to guide the reader from the
fundamental concepts to advanced topics, making it a versatile resource for
learners at different stages.

The initial chapters cover the basics of measure and integration theory,
including sigma-algebras, measurable functions, and Lebesgue integration.
Folland’s approach balances formalism with intuition, ensuring that readers
gain a solid conceptual understanding alongside technical proficiency. Later
sections expand into topics such as product measures, differentiation of
measures, and the Radon-Nikodym theorem, which are crucial for more
specialized applications.

Pedagogical Strengths

A notable strength of real analysis by Folland lies in its clarity and rigor.
The author meticulously proves theorems, frequently providing multiple
perspectives or alternative proofs to deepen understanding. This methodical
approach caters well to students who appreciate a detailed and logical
development of ideas.

Moreover, the book includes a rich set of exercises that range from
straightforward applications to challenging problems that encourage critical
thinking and exploration. These exercises are integral to mastering the
material and often serve as a bridge to research-level questions.



Integration with Functional Analysis

Unlike some introductory texts that treat real analysis and functional
analysis separately, Folland’s Real Analysis integrates these subjects
seamlessly. The latter chapters introduce elements of Banach and Hilbert
spaces, distributions, and Fourier analysis, reflecting the interconnected
nature of analysis in modern mathematics.

This integration is particularly beneficial for students preparing for
advanced studies or research in pure and applied mathematics, physics, or
engineering, where an understanding of both measure theory and functional
analysis is essential.

Comparative Perspectives: Real Analysis by
Folland vs. Other Texts

When evaluating real analysis by Folland in the broader context of
mathematical textbooks, it is instructive to consider how it compares to
other widely used works like Walter Rudin’s "Real and Complex Analysis" or
Royden’s "Real Analysis."

Depth vs. Accessibility: Rudin’s text is often regarded as more
challenging and terse, catering to readers with a strong mathematical
maturity. Folland, by comparison, strikes a balance between rigor and
readability, making it more accessible without sacrificing depth.

Coverage: While Royden’s book excels in classical measure theory and
integration, Folland extends further into functional analysis and modern
topics, offering a more integrated viewpoint.

Exercises: Folland’s exercises tend to be more varied, with some
particularly suited for developing research skills, whereas Royden’s
problems often emphasize standard techniques.

This comparative advantage positions real analysis by Folland as a preferred
choice for students seeking a comprehensive and modern treatment of the
subject.

Target Audience and Usage

Real Analysis by Folland is ideally suited for upper-level undergraduates and
graduate students in mathematics, statistics, and related disciplines. Its
scope and depth also make it a valuable reference for researchers needing a



reliable source on measure theory and functional analysis.

In academic settings, it is commonly adopted for courses focusing on measure
theory, Lebesgue integration, and introductory functional analysis. Its
clarity in exposition helps instructors convey complex concepts effectively,
while the breadth of material allows for flexible curriculum design.

Strengths and Limitations

Every scholarly work has its strengths and potential limitations, and real
analysis by Folland is no exception.

Strengths:

Comprehensive and up-to-date coverage of real analysis and measure
theory topics.

Clear, rigorous proofs that enhance conceptual understanding.

Integration of functional analysis, providing a holistic view of
analysis.

Well-designed exercises fostering deep learning and problem-solving
skills.

Limitations:

Some readers may find certain proofs or explanations terse,
requiring supplementary materials for full comprehension.

Lacks extensive applications or examples from applied fields, which
may be a drawback for students seeking practical contexts.

Advanced topics might be challenging for beginners without prior
exposure to abstract mathematics.

Impact on the Mathematical Community

Since its introduction, real analysis by Folland has become a staple in
graduate-level mathematics education. Its influence extends beyond



classrooms, often cited in research papers and used as a foundational
reference in the study of probability theory, harmonic analysis, and partial
differential equations.

The book’s methodical presentation and inclusion of contemporary topics have
contributed to its reputation as a modern classic in the field of real
analysis. Furthermore, it has inspired numerous educators to adopt integrated
teaching approaches that encompass both measure theory and functional
analysis.

Final Thoughts on Real Analysis by Folland

In the evolving landscape of mathematical education, real analysis by Folland
holds a distinguished place due to its blend of rigor, clarity, and breadth.
It serves not only as a textbook but also as a comprehensive reference for
anyone seeking to deepen their understanding of measure theory and functional
analysis.

While it may pose challenges to newcomers without a solid mathematical
background, the book rewards diligent readers with a profound grasp of real
analysis concepts that are essential for advanced study and research. Its
balanced approach between abstract theory and practical exercises continues
to make it a valuable asset in both academic and professional settings.

Real Analysis By Folland
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  real analysis by folland: Real Analysis G. B. Folland, 1984-09-24 This book covers the subject
matter that is central to mathematical analysis: measure and integration theory, some point set
topology, and rudiments of functional analysis. Also, a number of other topics are developed to
illustrate the uses of this core material in important areas of mathematics and to introduce readers
to more advanced techniques. Some of the material presented has never appeared outside of
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  real analysis by folland: A Guide to Advanced Real Analysis G. B. Folland, Gerald B Folland,
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analysis course. While the material covered is standard, the author’s approach is unique in that it
combines elements from both Royden’s and Folland’s classic texts to provide a more concise and
intuitive presentation. Illustrations, examples, and exercises are included that present Lebesgue
integrals, measure theory, and topological spaces in an original and more accessible way, making
difficult concepts easier for students to understand. This text can be used as a supplementary
resource or for individual study.
  real analysis by folland: Vorticity and Incompressible Flow Andrew J. Majda, Andrea L.
Bertozzi, 2002 This book is a comprehensive introduction to the mathematical theory of vorticity and
incompressible flow 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.
  real analysis by folland: Real Analysis Elias M. Stein, Rami Shakarchi, 2009-11-28 Real
Analysis is the third volume in the Princeton Lectures in 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
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  real analysis by folland: Real Analysis N. L. Carothers, 2000-08-15 A text for a first graduate
course in real analysis for students in pure and applied mathematics, statistics, education,
engineering, and economics.
  real analysis by folland: Explorations in Harmonic Analysis Steven G. Krantz, 2009-05-24 This
self-contained text provides an introduction to modern harmonic analysis in the context in which it is
actually applied, in particular, through complex function theory and partial differential equations. It
takes the novice mathematical reader from the rudiments of harmonic analysis (Fourier series) to



the Fourier transform, pseudodifferential operators, and finally to Heisenberg analysis.
  real analysis by folland: Real Analysis Mark Bridger, 2014-08-25 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 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.
  real analysis by folland: Quantization on Nilpotent Lie Groups Veronique Fischer, Michael
Ruzhansky, 2016-03-08 This book presents a consistent development of the Kohn-Nirenberg type
global quantization theory in the setting of graded nilpotent Lie groups in terms of their
representations. It contains a detailed exposition of related background topics on homogeneous Lie
groups, nilpotent Lie groups, and the analysis of Rockland operators on graded Lie groups together
with their associated Sobolev spaces. For the specific example of the Heisenberg group the theory is
illustrated in detail. In addition, the book features a brief account of the corresponding quantization
theory in the setting of compact Lie groups. The monograph is the winner of the 2014 Ferran Sunyer
i Balaguer Prize.
  real analysis by folland: Real Analysis: A Constructive Approach Through Interval
Arithmetic Mark Bridger, 2019-07-05 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 one-semester course in analysis of functions of a single 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.
  real analysis by folland: Introduction to Fourier Analysis and Wavelets Mark A. Pinsky,
2023-12-21 This book provides a concrete introduction to a number of topics in harmonic analysis,



accessible at the early graduate level or, in some cases, at an upper undergraduate level. Necessary
prerequisites to using the text are rudiments of the Lebesgue measure and integration on the real
line. It begins with a thorough treatment of Fourier series on the circle and their applications to
approximation theory, probability, and plane geometry (the isoperimetric theorem). Frequently,
more than one proof is offered for a given theorem to illustrate the multiplicity of approaches. The
second chapter treats the Fourier transform on Euclidean spaces, especially the author's results in
the three-dimensional piecewise smooth case, which is distinct from the classical Gibbs–Wilbraham
phenomenon of one-dimensional Fourier analysis. The Poisson summation formula treated in
Chapter 3 provides an elegant connection between Fourier series on the circle and Fourier
transforms on the real line, culminating in Landau's asymptotic formulas for lattice points on a large
sphere. Much of modern harmonic analysis is concerned with the behavior of various linear
operators on the Lebesgue spaces $L^p(mathbb{R}^n)$. Chapter 4 gives a gentle introduction to
these results, using the Riesz–Thorin theorem and the Marcinkiewicz interpolation formula. One of
the long-time users of Fourier analysis is probability theory. In Chapter 5 the central limit theorem,
iterated log theorem, and Berry–Esseen theorems are developed using the suitable Fourier-analytic
tools. The final chapter furnishes a gentle introduction to wavelet theory, depending only on the
$L_2$ theory of the Fourier transform (the Plancherel theorem). The basic notions of scale and
location parameters demonstrate the flexibility of the wavelet approach to harmonic analysis. The
text contains numerous examples and more than 200 exercises, each located in close proximity to
the related theoretical material.
  real analysis by folland: Real Analysis Barry Simon, 2015-11-02 A Comprehensive Course in
Analysis by Poincaré Prize winner Barry Simon is a five-volume set that can serve as a graduate-level
analysis textbook with a lot of additional bonus information, including hundreds of problems and
numerous notes that extend the text and provide important historical background. Depth and
breadth of exposition make this set a valuable reference source for almost all areas of classical
analysis. Part 1 is devoted to real analysis. From one point of view, it presents the infinitesimal
calculus of the twentieth century with the ultimate integral calculus (measure theory) and the
ultimate differential calculus (distribution theory). From another, it shows the triumph of abstract
spaces: topological spaces, Banach and Hilbert spaces, measure spaces, Riesz spaces, Polish spaces,
locally convex spaces, Fréchet spaces, Schwartz space, and spaces. Finally it is the study of big
techniques, including the Fourier series and transform, dual spaces, the Baire category, fixed point
theorems, probability ideas, and Hausdorff dimension. Applications include the constructions of
nowhere differentiable functions, Brownian motion, space-filling curves, solutions of the moment
problem, Haar measure, and equilibrium measures in potential theory.
  real analysis by folland: Measure Theory Vladimir I. Bogachev, 2007-01-15 Measure theory is
a classical area of mathematics born more than two thousand years ago. Nowadays it continues
intensive development and has fruitful connections with most other fields of mathematics as well as
important applications in physics. This book gives an exposition of the foundations of modern
measure theory and offers three levels of presentation: a standard university graduate course, an
advanced study containing some complements to the basic course (the material of this level
corresponds to a variety of special courses), and, finally, more specialized topics partly covered by
more than 850 exercises. Volume 1 (Chapters 1-5) is devoted to the classical theory of measure and
integral. Whereas the first volume presents the ideas that go back mainly to Lebesgue, the second
volume (Chapters 6-10) is to a large extent the result of the later development up to the recent
years. The central subjects of Volume 2 are: transformations of measures, conditional measures, and
weak convergence of measures. These three topics are closely interwoven and form the heart of
modern measure theory. The organization of the book does not require systematic reading from
beginning to end; in particular, almost all sections in the supplements are independent of each other
and are directly linked only to specific sections of the main part. The target readership includes
graduate students interested in deeper knowledge of measure theory, instructors of courses in
measure and integration theory, and researchers in all fields of mathematics. The book may serve as



a source for many advanced courses or as a reference.
  real analysis by folland: Quantum Field Theory I: Basics in Mathematics and Physics Eberhard
Zeidler, 2007-04-18 This is the first volume of a modern introduction to quantum field theory which
addresses both mathematicians and physicists, at levels ranging from advanced undergraduate
students to professional scientists. The book bridges the acknowledged gap between the different
languages used by mathematicians and physicists. For students of mathematics the author shows
that detailed knowledge of the physical background helps to motivate the mathematical subjects and
to discover interesting interrelationships between quite different mathematical topics. For students
of physics, fairly advanced mathematics is presented, which goes beyond the usual curriculum in
physics.
  real analysis by folland: All the Mathematics You Missed Thomas A. Garrity, 2004
  real analysis by folland: All the Math You Missed Thomas A. Garrity, 2021-07 Fill in any
gaps in your knowledge with this overview of key topics in undergraduate mathematics, now with
four new chapters.
  real analysis by folland: Partial Differential Equations in Several Complex Variables
So-chin Chen, Mei-Chi Shaw, 2001 This book is intended as both an introductory text and a
reference book for those interested in studying several complex variables in the context of partial
differential equations. In the last few decades, significant progress has been made in the study of
Cauchy-Riemann and tangential Cauchy-Riemann operators; this progress greatly influenced the
development of PDEs and several complex variables. After the background material in complex
analysis is developed in Chapters 1 to 3, thenext three chapters are devoted to the solvability and
regularity of the Cauchy-Riemann equations using Hilbert space techniques. The authors provide a
systematic study of the Cauchy-Riemann equations and the \bar\partial-Neumann problem, including
Hórmander's L2 existence progress on the globalregularity and irregularity of the
\bar\partial-Neumann operators. The second part of the book gives a comprehensive study of the
tangential Cauchy-Riemann equations, another important class of equations in several complex
variables first studied by Lewy. An up-to-date account of the L2 theory for \bar\partial b operator is
given. Explicit integral solution representations are constructed both on the Heisenberg groups and
on strictly convex boundaries with estimates in Hölder and L2spaces. Embeddability of abstract CR
structures is discussed in detail here for the first time.Titles in this series are co-published with
International Press, Cambridge, MA.
  real analysis by folland: Mathematical Foundations of Infinite-Dimensional Statistical
Models Evarist Giné, Richard Nickl, 2021-03-25 In nonparametric and high-dimensional statistical
models, the classical Gauss–Fisher–Le Cam theory of the optimality of maximum likelihood
estimators and Bayesian posterior inference does not apply, and new foundations and ideas have
been developed in the past several decades. This book gives a coherent account of the statistical
theory in infinite-dimensional parameter spaces. The mathematical foundations include
self-contained 'mini-courses' on the theory of Gaussian and empirical processes, approximation and
wavelet theory, and the basic theory of function spaces. The theory of statistical inference in such
models - hypothesis testing, estimation and confidence sets - is presented within the minimax
paradigm of decision theory. This includes the basic theory of convolution kernel and projection
estimation, but also Bayesian nonparametrics and nonparametric maximum likelihood estimation. In
a final chapter the theory of adaptive inference in nonparametric models is developed, including
Lepski's method, wavelet thresholding, and adaptive inference for self-similar functions. Winner of
the 2017 PROSE Award for Mathematics.
  real analysis by folland: Real Analysis Jewgeni H. Dshalalow, 2000-09-28 Designed for use in
a two-semester course on abstract analysis, REAL ANALYSIS: An Introduction to the Theory of Real
Functions and Integration illuminates the principle topics that constitute real analysis.
Self-contained, with coverage of topology, measure theory, and integration, it offers a thorough
elaboration of major theorems, notions, and co
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