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Elementary Introduction to the Lebesgue Integral is not just an excellent primer of the
Lebesgue integral for undergraduate students but a valuable tool for tomorrow’s
mathematicians. Since the early twentieth century, the Lebesgue integral has been a mainstay
of mathematical analysis because of its important properties with respect to limits. For this
reason, it is vital that mathematical students properly understand the complexities of the
Lebesgue integral. However, most texts about the subject are geared towards graduate
students, which makes it a challenge for instructors to properly teach and for less advanced
students to learn. Ensuring that the subject is accessible for all readers, the author presents
the text in a clear and concrete manner which allows readers to focus on the real line. This is
important because Lebesgue integral can be challenging to understand when compared to
more widely used integrals like the Riemann integral. The author also includes in the textbook
abundant examples and exercises to help explain the topic. Other topics explored in greater
detail are abstract measure spaces and product measures, which are treated concretely.
Features: Comprehensibly written introduction to the Lebesgue integral for undergraduate
students Includes many examples, figures and exercises Features a Table of Notation and
Glossary to aid readers Solutions to selected exercises
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A User-Friendly Introduction to Lebesgue Measure and Integration provides a bridge between
an undergraduate course in Real Analysis and a first graduate-level course in Measure Theory
and Integration. The main goal of this book is to prepare students for what they may encounter
in graduate school, but will be useful for many beginning graduate students as well. The book
starts with the fundamentals of measure theory that are gently approached through the very
concrete example of Lebesgue measure. With this approach, Lebesgue integration becomes a
natural extension of Riemann integration. Next, -spaces are defined. Then the book turns to a
discussion of limits, the basic idea covered in a first analysis course. The book also discusses
in detail such questions as: When does a sequence of Lebesgue integrable functions converge
to a Lebesgue integrable function? What does that say about the sequence of integrals?
Another core idea from a first analysis course is completeness. Are these -spaces complete?
What exactly does that mean in this setting? This book concludes with a brief overview of
General Measures. An appendix contains suggested projects suitable for end-of-course papers
or presentations. The book is written in a very reader-friendly manner, which makes it
appropriate for students of varying degrees of preparation, and the only prerequisite is an
undergraduate course in Real Analysis.
A superb text on the fundamentals of Lebesgue measure and integration. This book is
designed to give the reader a solid understanding of Lebesgue measure and integration. It
focuses on only the most fundamental concepts, namely Lebesgue measure for R and
Lebesgue integration for extended real-valued functions on R. Starting with a thorough
presentation of the preliminary concepts of undergraduate analysis, this book covers all the
important topics, including measure theory, measurable functions, and integration. It offers an
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abundance of support materials, including helpful illustrations, examples, and problems. To
further enhance the learning experience, the author provides a historical context that traces the
struggle to define "area" and "area under a curve" that led eventually to Lebesgue measure
and integration. Lebesgue Measure and Integration is the ideal text for an advanced
undergraduate analysis course or for a first-year graduate course in mathematics, statistics,
probability, and other applied areas. It will also serve well as a supplement to courses in
advanced measure theory and integration and as an invaluable reference long after course
work has been completed.
This is a systematic exposition of the basic part of the theory of mea sure and integration. The
book is intended to be a usable text for students with no previous knowledge of measure
theory or Lebesgue integration, but it is also intended to include the results most com monly
used in functional analysis. Our two intentions are some what conflicting, and we have
attempted a resolution as follows. The main body of the text requires only a first course in
analysis as background. It is a study of abstract measures and integrals, and comprises a
reasonably complete account of Borel measures and in tegration for R Each chapter is
generally followed by one or more supplements. These, comprising over a third of the book,
require some what more mathematical background and maturity than the body of the text (in
particular, some knowledge of general topology is assumed) and the presentation is a little
more brisk and informal. The material presented includes the theory of Borel measures and
integration for ~n, the general theory of integration for locally compact Hausdorff spaces, and
the first dozen results about invariant measures for groups. Most of the results expounded here
are conventional in general character, if not in detail, but the methods are less so. The
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following brief overview may clarify this assertion.
This book, first published in 2005, introduces measure and integration theory as it is needed in
many parts of analysis and probability.
Integration is one of the two cornerstones of analysis. Since the fundamental work of
Lebesgue, integration has been interpreted in terms of measure theory. This introductory text
starts with the historical development of the notion of the integral and a review of the Riemann
integral. From here, the reader is naturally led to the consideration of the Lebesgue integral,
where abstract integration is developed via measure theory. The important basic topics are all
covered: the Fundamental Theorem of Calculus, Fubini's Theorem, $L_p$ spaces, the RadonNikodym Theorem, change of variables formulas, and so on. The book is written in an informal
style to make the subject matter easily accessible. Concepts are developed with the help of
motivating examples, probing questions, and many exercises. It would be suitable as a
textbook for an introductory course on the topic or for self-study. For this edition, more
exercises and four appendices have been added.
This paperback, gives a self-contained treatment of the theory of finite measures in general
spaces at the undergraduate level.
This book describes integration and measure theory for readers interested in analysis,
engineering, and economics. It gives a systematic account of Riemann-Stieltjes integration and
deduces the Lebesgue-Stieltjes measure from the Lebesgue-Stieltjes integral.

This textbook introduces geometric measure theory through the notion of currents.
Currents, continuous linear functionals on spaces of differential forms, are a natural
language in which to formulate types of extremal problems arising in geometry, and can
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be used to study generalized versions of the Plateau problem and related questions in
geometric analysis. Motivating key ideas with examples and figures, this book is a
comprehensive introduction ideal for both self-study and for use in the classroom. The
exposition demands minimal background, is self-contained and accessible, and thus is
ideal for both graduate students and researchers.
The classic introduction to the fundamentals of calculus Richard Courant's classic text
Differential and Integral Calculus is an essential text for those preparing for a career in
physics or applied math. Volume 1 introduces the foundational concepts of "function"
and "limit", and offers detailed explanations that illustrate the "why" as well as the
"how". Comprehensive coverage of the basics of integrals and differentials includes
their applications as well as clearly-defined techniques and essential theorems. Multiple
appendices provide supplementary explanation and author notes, as well as solutions
and hints for all in-text problems.
The Lebesgue integral is an essential tool in the fields of analysis and stochastics and
for this reason, in many areas where mathematics is applied. This textbook is a
concise, lecture-tested introduction to measure and integration theory. It addresses the
important topics of this theory and presents additional results which establish
connections to other areas of mathematics. The arrangement of the material should
allow the adoption of this textbook in differently composed Bachelor programmes.
This is a graduate text introducing the fundamentals of measure theory and integration
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theory, which is the foundation of modern real analysis. The text focuses first on the
concrete setting of Lebesgue measure and the Lebesgue integral (which in turn is
motivated by the more classical concepts of Jordan measure and the Riemann
integral), before moving on to abstract measure and integration theory, including the
standard convergence theorems, Fubini's theorem, and the Caratheodory extension
theorem. Classical differentiation theorems, such as the Lebesgue and Rademacher
differentiation theorems, are also covered, as are connections with probability theory.
The material is intended to cover a quarter or semester's worth of material for a first
graduate course in real analysis. There is an emphasis in the text on tying together the
abstract and the concrete sides of the subject, using the latter to illustrate and motivate
the former. The central role of key principles (such as Littlewood's three principles) as
providing guiding intuition to the subject is also emphasized. There are a large number
of exercises throughout that develop key aspects of the theory, and are thus an integral
component of the text. As a supplementary section, a discussion of general problemsolving strategies in analysis is also given. The last three sections discuss optional
topics related to the main matter of the book.
In these lecture notes we give a self-contained and concise introduction to the
essentials of modern probability theory. The material covers all concepts and
techniques usually taught at BSc and first-year graduate level probability courses:
Measure & integration theory, elementary probability theory, further probability, classic
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limit theorems, discrete-time and continuous-time martingales, Poisson processes,
random walks & Markov chains and, finally, first steps towards Brownian motion. The
text can serve as a course companion, for self study or as a reference text. Concepts,
which will be useful for later chapters and further studies are introduced early on. The
material is organized and presented in a way that will enable the readers to continue
their study with any advanced text in probability theory, stochastic processes or
stochastic analysis. Much emphasis is put on being reader-friendly and useful, giving a
direct and quick start into a fascinating mathematical topic.
Measure and IntegralAn Introduction to Real AnalysisCRC Press
This is a graduate text introducing the fundamentals of measure theory and integration
theory, which is the foundation of modern real analysis. The text focuses first on the
concrete setting of Lebesgue measure and the Lebesgue integral (which in turn is
motivated by the more classical concepts of Jordan measure and the Riemann
integral), before moving on to abstract measure and integration theory, including the
standard convergence theorems, Fubini's theorem, and the Carathéodory extension
theorem. Classical differentiation theorems, such as the Lebesgue and Rademacher
differentiation theorems, are also covered, as are connections with probability theory.
The material is intended to cover a quarter or semester's worth of material for a first
graduate course in real analysis. There is an emphasis in the text on tying together the
abstract and the concrete sides of the subject, using the latter to illustrate and motivate
Page 7/21

Read Book Measure And Integral An Introduction To Real Analysis Second
Edition Chapman Hallcrc Pure And Applied Mathematics
the former. The central role of key principles (such as Littlewood's three principles) as
providing guiding intuition to the subject is also emphasized. There are a large number
of exercises throughout that develop key aspects of the theory, and are thus an integral
component of the text. As a supplementary section, a discussion of general problemsolving strategies in analysis is also given. The last three sections discuss optional
topics related to the main matter of the book.
Classical in its approach, this textbook is thoughtfully designed and composed in two
parts. Part I is meant for a one-semester beginning graduate course in measure theory,
proposing an “abstract” approach to measure and integration, where the classical
concrete cases of Lebesgue measure and Lebesgue integral are presented as an
important particular case of general theory. Part II of the text is more advanced and is
addressed to a more experienced reader. The material is designed to cover another
one-semester graduate course subsequent to a first course, dealing with measure and
integration in topological spaces. The final section of each chapter in Part I presents
problems that are integral to each chapter, the majority of which consist of auxiliary
results, extensions of the theory, examples, and counterexamples. Problems which are
highly theoretical have accompanying hints. The last section of each chapter of Part II
consists of Additional Propositions containing auxiliary and complementary results. The
entire book contains collections of suggested readings at the end of each chapter in
order to highlight alternate approaches, proofs, and routes toward additional results.
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With modest prerequisites, this text is intended to meet the needs of a contemporary
course in measure theory for mathematics students and is also accessible to a wider
student audience, namely those in statistics, economics, engineering, and physics. Part
I may be also accessible to advanced undergraduates who fulfill the prerequisites which
include an introductory course in analysis, linear algebra (Chapter 5 only), and
elementary set theory.

This book presents a compact and self-contained introduction to the theory of
measure and integration. The introduction into this theory is as necessary
(because of its multiple applications) as difficult for the uninitiated. Most measure
theory treaties involve a large amount of prerequisites and present crucial
theoretical challenges. By taking on another approach, this textbook provides
less experienced readers with material that allows an easy access to the
definition and main properties of the Lebesgue integral. The book will be
welcomed by upper undergraduate/early graduate students who wish to better
understand certain concepts and results of probability theory, statistics, economic
equilibrium theory, game theory, etc., where the Lebesgue integral makes its
presence felt throughout. The book can also be useful to students in the faculties
of mathematics, physics, computer science, engineering, life sciences, as an
introduction to a more in-depth study of measure theory.
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This undergraduate textbook offers a self-contained and concise introduction to
measure theory and integration. The author takes an approach to integration
based on the notion of distribution. This approach relies on deeper properties of
the Riemann integral which may not be covered in standard undergraduate
courses. It has certain advantages, notably simplifying the extension to "fuzzy"
measures, which is one of the many topics covered in the book. This book will be
accessible to undergraduate students who have completed a first course in the
foundations of analysis. Containing numerous examples as well as fully solved
exercises, it is exceptionally well suited for self-study or as a supplement to
lecture courses.
Non-Additive Measure and Integral is the first systematic approach to the subject.
Much of the additive theory (convergence theorems, Lebesgue spaces,
representation theorems) is generalized, at least for submodular measures which
are characterized by having a subadditive integral. The theory is of interest for
applications to economic decision theory (decisions under risk and uncertainty),
to statistics (including belief functions, fuzzy measures) to cooperative game
theory, artificial intelligence, insurance, etc. Non-Additive Measure and Integral
collects the results of scattered and often isolated approaches to non-additive
measures and their integrals which originate in pure mathematics, potential
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theory, statistics, game theory, economic decision theory and other fields of
application. It unifies, simplifies and generalizes known results and supplements
the theory with new results, thus providing a sound basis for applications and
further research in this growing field of increasing interest. It also contains
fundamental results of sigma-additive and finitely additive measure and
integration theory and sheds new light on additive theory. Non-Additive Measure
and Integral employs distribution functions and quantile functions as basis tools,
thus remaining close to the familiar language of probability theory. In addition to
serving as an important reference, the book can be used as a mathematics
textbook for graduate courses or seminars, containing many exercises to support
or supplement the text.
This book gives a straightforward introduction to the field as it is nowadays
required in many branches of analysis and especially in probability theory. The
first three chapters (Measure Theory, Integration Theory, Product Measures)
basically follow the clear and approved exposition given in the author's earlier
book on "Probability Theory and Measure Theory". Special emphasis is laid on a
complete discussion of the transformation of measures and integration with
respect to the product measure, convergence theorems, parameter depending
integrals, as well as the Radon-Nikodym theorem. The final chapter, essentially
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new and written in a clear and concise style, deals with the theory of Radon
measures on Polish or locally compact spaces. With the main results being
Luzin's theorem, the Riesz representation theorem, the Portmanteau theorem,
and a characterization of locally compact spaces which are Polish, this chapter is
a true invitation to study topological measure theory. The text addresses
graduate students, who wish to learn the fundamentals in measure and
integration theory as needed in modern analysis and probability theory. It will also
be an important source for anyone teaching such a course.
Measure, Integral and Probability is a gentle introduction that makes measure
and integration theory accessible to the average third-year undergraduate
student. The ideas are developed at an easy pace in a form that is suitable for
self-study, with an emphasis on clear explanations and concrete examples rather
than abstract theory. For this second edition, the text has been thoroughly
revised and expanded. New features include: · a substantial new chapter,
featuring a constructive proof of the Radon-Nikodym theorem, an analysis of the
structure of Lebesgue-Stieltjes measures, the Hahn-Jordan decomposition, and a
brief introduction to martingales · key aspects of financial modelling, including the
Black-Scholes formula, discussed briefly from a measure-theoretical perspective
to help the reader understand the underlying mathematical framework. In
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addition, further exercises and examples are provided to encourage the reader to
become directly involved with the material.
Generalized Measure Theory examines the relatively new mathematical area of
generalized measure theory. The exposition unfolds systematically, beginning
with preliminaries and new concepts, followed by a detailed treatment of
important new results regarding various types of nonadditive measures and the
associated integration theory. The latter involves several types of integrals:
Sugeno integrals, Choquet integrals, pan-integrals, and lower and upper
integrals. All of the topics are motivated by numerous examples, culminating in a
final chapter on applications of generalized measure theory. Some key features
of the book include: many exercises at the end of each chapter along with
relevant historical and bibliographical notes, an extensive bibliography, and name
and subject indices. The work is suitable for a classroom setting at the graduate
level in courses or seminars in applied mathematics, computer science,
engineering, and some areas of science. A sound background in mathematical
analysis is required. Since the book contains many original results by the
authors, it will also appeal to researchers working in the emerging area of
generalized measure theory.
This textbook collects the notes for an introductory course in measure theory and
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integration. The course was taught by the authors to undergraduate students of
the Scuola Normale Superiore, in the years 2000-2011. The goal of the course
was to present, in a quick but rigorous way, the modern point of view on measure
theory and integration, putting Lebesgue's Euclidean space theory into a more
general context and presenting the basic applications to Fourier series, calculus
and real analysis. The text can also pave the way to more advanced courses in
probability, stochastic processes or geometric measure theory. Prerequisites for
the book are a basic knowledge of calculus in one and several variables, metric
spaces and linear algebra. All results presented here, as well as their proofs, are
classical. The authors claim some originality only in the presentation and in the
choice of the exercises. Detailed solutions to the exercises are provided in the
final part of the book.
In 1902, modern function theory began when Henri Lebesgue described a new
"integral calculus." His "Lebesgue integral" handles more functions than the
traditional integral-so many more that mathematicians can study collections
(spaces) of functions. For example, it defines a distance between any two
functions in a space. This book describes these ideas in an elementary
accessible way. Anyone who has mastered calculus concepts of limits,
derivatives, and series can enjoy the material. Unlike any other text, this book
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brings analysis research topics within reach of readers even just beginning to
think about functions from a theoretical point of view.
This work has been selected by scholars as being culturally important and is part of the
knowledge base of civilization as we know it. This work is in the public domain in the
United States of America, and possibly other nations. Within the United States, you
may freely copy and distribute this work, as no entity (individual or corporate) has a
copyright on the body of the work. Scholars believe, and we concur, that this work is
important enough to be preserved, reproduced, and made generally available to the
public. To ensure a quality reading experience, this work has been proofread and
republished using a format that seamlessly blends the original graphical elements with
text in an easy-to-read typeface. We appreciate your support of the preservation
process, and thank you for being an important part of keeping this knowledge alive and
relevant.
This concise and classic volume presents the main results of integral equation theory
as consequences of the theory of operators on Banach and Hilbert spaces. In addition,
it offers a brief account of Fredholm's original approach. The self-contained treatment
requires only some familiarity with elementary real variable theory, including the
elements of Lebesgue integration, and is suitable for advanced undergraduates and
graduate students of mathematics. Other material discusses applications to second
order linear differential equations, and a final chapter uses Fourier integral techniques
Page 15/21

Read Book Measure And Integral An Introduction To Real Analysis Second
Edition Chapman Hallcrc Pure And Applied Mathematics
to investigate certain singular integral equations of interest for physical applications as
well as for their own sake. A helpful index concludes the text.
"This book is a major treatise in mathematics and is essential in the working library of
the modern analyst." (Bulletin of the London Mathematical Society)
This open access textbook welcomes students into the fundamental theory of measure,
integration, and real analysis. Focusing on an accessible approach, Axler lays the
foundations for further study by promoting a deep understanding of key results. Content
is carefully curated to suit a single course, or two-semester sequence of courses,
creating a versatile entry point for graduate studies in all areas of pure and applied
mathematics. Motivated by a brief review of Riemann integration and its deficiencies,
the text begins by immersing students in the concepts of measure and integration.
Lebesgue measure and abstract measures are developed together, with each providing
key insight into the main ideas of the other approach. Lebesgue integration links into
results such as the Lebesgue Differentiation Theorem. The development of products of
abstract measures leads to Lebesgue measure on Rn. Chapters on Banach spaces, Lp
spaces, and Hilbert spaces showcase major results such as the Hahn–Banach
Theorem, Hölder’s Inequality, and the Riesz Representation Theorem. An in-depth
study of linear maps on Hilbert spaces culminates in the Spectral Theorem and
Singular Value Decomposition for compact operators, with an optional interlude in real
and complex measures. Building on the Hilbert space material, a chapter on Fourier
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analysis provides an invaluable introduction to Fourier series and the Fourier transform.
The final chapter offers a taste of probability. Extensively class tested at multiple
universities and written by an award-winning mathematical expositor, Measure,
Integration & Real Analysis is an ideal resource for students at the start of their journey
into graduate mathematics. A prerequisite of elementary undergraduate real analysis is
assumed; students and instructors looking to reinforce these ideas will appreciate the
electronic Supplement for Measure, Integration & Real Analysis that is freely available
online.
This treatment examines the general theory of the integral, Lebesque integral in nspace, the Riemann-Stieltjes integral, and more. "The exposition is fresh and
sophisticated, and will engage the interest of accomplished mathematicians." — SciTech Book News. 1966 edition.
While mathematics students generally meet the Riemann integral early in their
undergraduate studies, those whose interests lie more in the direction of applied
mathematics will probably find themselves needing to use the Lebesgue or LebesgueStieltjes Integral before they have acquired the necessary theoretical background. This
book is aimed at exactly this group of readers. The authors introduce the LebesgueStieltjes integral on the real line as a natural extension of the Riemann integral, making
the treatment as practical as possible. They discuss the evaluation of LebesgueStieltjes integrals in detail, as well as the standard convergence theorems, and
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conclude with a brief discussion of multivariate integrals and surveys of L spaces plus
some applications. The whole is rounded off with exercises that extend and illustrate
the theory, as well as providing practice in the techniques.
A concise, elementary introduction to measure and integration theory, requiring few
prerequisites as theory is developed quickly and simply.
This volume develops the classical theory of the Lebesgue integral and some of its
applications. The integral is initially presented in the context of n-dimensional Euclidean
space, following a thorough study of the concepts of outer measure and measure. A
more general treatment of the integral, based on an axiomatic approach, is later given.
Closely related topics in real variables, such as functions of bounded variation, the
Riemann-Stieltjes integral, Fubini's theorem, L(p)) classes, and various results about
differentiation are examined in detail. Several applications of the theory to a specific
branch of analysis--harmonic analysis--are also provided. Among these applications are
basic facts about convolution operators and Fourier series, including results for the
conjugate function and the Hardy-Littlewood maximal function. Measure and Integral:
An Introduction to Real Analysis provides an introduction to real analysis for student
interested in mathematics, statistics, or probability. Requiring only a basic familiarity
with advanced calculus, this volume is an excellent textbook for advanced
undergraduate or first-year graduate student in these areas.
Now considered a classic text on the topic, Measure and Integral: An Introduction to Real
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Analysis provides an introduction to real analysis by first developing the theory of measure and
integration in the simple setting of Euclidean space, and then presenting a more general
treatment based on abstract notions characterized by axioms and with less
An in-depth look at real analysis and its applications-now 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 is bolstered in content as well as in
scope-extendingits 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.
Dr Burkill gives a straightforward introduction to Lebesgue's theory of integration. His approach
is the classical one, making use of the concept of measure, and deriving the principal results
required for applications of the theory.
This very well written and accessible book emphasizes the reasons for studying measure
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theory, which is the foundation of much of probability. By focusing on measure, many
illustrative examples and applications, including a thorough discussion of standard probability
distributions and densities, are opened. The book also includes many problems and their fully
worked solutions.
This classroom-tested text is intended for a one-semester course in Lebesgue’s theory. With
over 180 exercises, the text takes an elementary approach, making it easily accessible to both
upper-undergraduate- and lower-graduate-level students. The three main topics presented are
measure, integration, and differentiation, and the only prerequisite is a course in elementary
real analysis. In order to keep the book self-contained, an introductory chapter is included with
the intent to fill the gap between what the student may have learned before and what is
required to fully understand the consequent text. Proofs of difficult results, such as the
differentiability property of functions of bounded variations, are dissected into small steps in
order to be accessible to students. With the exception of a few simple statements, all results
are proven in the text. The presentation is elementary, where ?-algebras are not used in the
text on measure theory and Dini’s derivatives are not used in the chapter on differentiation.
However, all the main results of Lebesgue’s theory are found in the book.
http://online.sfsu.edu/sergei/MID.htm
The present book is a monograph including some recent results of mea sure and integration
theory. It concerns three main ideas. The first idea deals with some ordering structures such as
Riesz spaces and lattice or dered groups, and their relation to measure and integration theory.
The second is the idea of fuzzy sets, quite new in general, and in measure theory particularly.
The third area concerns some models of quantum mechanical systems. We study mainly
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models based on fuzzy set theory. Some recent results are systematically presented along
with our suggestions for further development. The first chapter has an introductory character,
where we present basic definitions and notations. Simultaneously, this chapter can be
regarded as an elementary introduction to fuzzy set theory. Chapter 2 contains an original
approach to the convergence of sequences of measurable functions. While the notion of a null
set can be determined uniquely, the notion of a set of "small" measure has a fuzzy character. It
is interesting that the notion of fuzzy set and the notion of a set of small measure (described
mathematically by so-called small systems) were introduced independently at almost the same
time. Although the axiomatic systems in both theories mentioned are quite different, we show
that the notion of a small system can be considered from the point of view of fuzzy sets.
Meant for advanced undergraduate and graduate students in mathematics, this introduction to
measure theory and Lebesgue integration is motivated by the historical questions that led to its
development. The author tells the story of the mathematicians who wrestled with the difficulties
inherent in the Riemann integral, leading to the work of Jordan, Borel, and Lebesgue.
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