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intended as a self contained introduction to measure theory this textbook also includes a comprehensive
treatment of integration on locally compact hausdorff spaces the analytic and borel subsets of polish
spaces and haar measures on locally compact groups this second edition includes a chapter on measure
theoretic probability theory plus brief treatments of the banach tarski paradox the henstock kurzweil
integral the daniell integral and the existence of liftings measure theory provides a solid background for
study  in  both  functional  analysis  and  probability  theory  and  is  an  excellent  resource  for  advanced
undergraduate and graduate students in mathematics the prerequisites for this book are basic courses in
point set topology and in analysis and the appendices present a thorough review of essential background
material

significantly revised and expanded this authoritative reference text comprehensively describes concepts in
measure theory classical integration and generalized riemann integration of both scalar and vector types
providing a complete and detailed review of every aspect of measure and integration theory using valuable
examples exercises and applications with more than 170 references for further investigation of the subject
this  second edition  provides  more than 60 pages  of  new information as  well  as  a  new chapter  on
nonabsolute integrals contains extended discussions on the four basic results of banach spaces presents an
in  depth  analysis  of  the  classical  integrations  with  many  applications  including  integration  of
nonmeasurable functions lebesgue spaces and their properties details the basic properties and extensions
of the lebesgue carathéodory measure theory as well as the structure and convergence of real measurable
functions covers the stone isomorphism theorem the lifting theorem the daniell method of integration and
capacity theory measure theory and integration second edition is a valuable reference for all pure and
applied mathematicians statisticians and mathematical analysts and an outstanding text for all graduate
students in these disciplines

this text approaches integration via measure theory as opposed to measure theory via integration an
approach  which  makes  it  easier  to  grasp  the  subject  apart  from  its  central  importance  to  pure
mathematics  the material  is  also  relevant  to  applied mathematics  and probability  with  proof  of  the
mathematics set out clearly and in considerable detail numerous worked examples necessary for teaching
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and learning at undergraduate level constitute a strong feature of the book and after studying statements
of results of the theorems students should be able to attempt the 300 problem exercises which test
comprehension and for which detailed solutions are provided approaches integration via measure theory
as  opposed  to  measure  theory  via  integration  making  it  easier  to  understand  the  subject  includes
numerous worked examples necessary for teaching and learning at undergraduate level detailed solutions
are provided for the 300 problem exercises which test comprehension of the theorems provided

intended as a self contained introduction to measure theory this textbook also includes a comprehensive
treatment of integration on locally compact hausdorff spaces the analytic and borel subsets of polish
spaces and haar measures on locally compact groups measure theory provides a solid background for
study  in  both  harmonic  analysis  and  probability  theory  and  is  an  excellent  resource  for  advanced
undergraduate and graduate students in mathematics the prerequisites for  this  book are courses in
topology and analysis

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 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 problem solving strategies in analysis is also given the last three sections discuss optional topics
related to the main matter of the book
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this book introduces readers to theories that play a crucial role in modern mathematics such as integration
and functional analysis employing a unifying approach that views these two subjects as being deeply
intertwined this feature is particularly evident in the broad range of problems examined the solutions of
which  are  often  supported  by  generous  hints  if  the  material  is  split  into  two  courses  it  can  be
supplemented by additional topics from the third part of the book such as functions of bounded variation
absolutely  continuous functions and signed measures this  textbook addresses the needs of  graduate
students in mathematics who will find the basic material they will need in their future careers as well as
those  of  researchers  who  will  appreciate  the  self  contained  exposition  which  requires  no  other
preliminaries than basic calculus and linear algebra

the text is user friendly to the topics it considers and should be very accessible instructors and students of
statistical measure theoretic courses will appreciate the numerous informative exercises helpful hints or
solution outlines are given with many of the problems all in all the text should make a useful reference for
professionals and students the journal of the american statistical association

the authors believe that a proper treatment of probability theory requires an adequate background in the
theory of finite measures in general spaces the first part of their book sets out this material in a form that
not only provides an introduction for intending specialists in measure theory but also meets the needs of
students  of  probability  the  theory  of  measure  and integration  is  presented for  general  spaces  with
lebesgue measure and the lebesgue integral considered as important examples whose special properties
are obtained the introduction to functional analysis which follows covers the material such as the various
notions of convergence which is relevant to probability theory and also the basic theory of l2 spaces
important in modern physics the second part of the book is an account of the fundamental theoretical
ideas which underlie the applications of probability in statistics and elsewhere developed from the results
obtained in the first part a large number of examples is included these form an essential part of the
development

measure theory is a classical area of mathematics born more than two thousand years ago nowadays it
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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

this is a graduate level textbook on measure theory and probability theory the book can be used as a text
for a two semester sequence of courses in measure theory and probability theory with an option to include
supplemental material on stochastic processes and special topics it is intended primarily for first year ph d
students in mathematics and statistics although mathematically advanced students from engineering and
economics would also find the book useful prerequisites are kept to the minimal level of an understanding
of  basic  real  analysis  concepts  such  as  limits  continuity  differentiability  riemann  integration  and
convergence of sequences and series a review of this material is included in the appendix the book starts
with an informal introduction that provides some heuristics into the abstract concepts of measure and
integration theory which are then rigorously developed the first part of the book can be used for a
standard real analysis course for both mathematics and statistics ph d students as it provides full coverage
of topics such as the construction of lebesgue stieltjes measures on real line and euclidean spaces the
basic convergence theorems l p spaces signed measures radon nikodym theorem lebesgue s decomposition
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theorem and the fundamental theorem of lebesgue integration on r product spaces and product measures
and fubini tonelli  theorems it also provides an elementary introduction to banach and hilbert spaces
convolutions fourier series and fourier and plancherel transforms thus part i would be particularly useful
for students in a typical statistics ph d program if a separate course on real analysis is not a standard
requirement part ii chapters 6 13 provides full coverage of standard graduate level probability theory it
starts with kolmogorov s probability model and kolmogorov s existence theorem it then treats thoroughly
the laws of large numbers including renewal theory and ergodic theorems with applications and then weak
convergence of probability distributions characteristic functions the levy cramer continuity theorem and
the central limit theorem as well as stable laws it ends with conditional expectations and conditional
probability and an introduction to the theory of discrete time martingales part iii chapters 14 18 provides a
modest coverage of discrete time markov chains with countable and general state spaces mcmc continuous
time discrete space jump markov processes brownian motion mixing sequences bootstrap methods and
branching processes it could be used for a topics seminar course or as an introduction to stochastic
processes  krishna b  athreya is  a  professor  at  the departments  of  mathematics  and statistics  and a
distinguished professor in the college of liberal arts and sciences at the iowa state university he has been a
faculty member at university of wisconsin madison indian institute of science bangalore cornell university
and  has  held  visiting  appointments  in  scandinavia  and  australia  he  is  a  fellow  of  the  institute  of
mathematical statistics usa a fellow of the indian academy of sciences bangalore an elected member of the
international statistical institute and serves on the editorial board of several journals in probability and
statistics soumendra n lahiri is a professor at the department of statistics at the iowa state university he is
a fellow of the institute of mathematical statistics a fellow of the american statistical association and an
elected member of the international statistical institute

this self contained treatment of measure and integration begins with a brief review of the riemann integral
and proceeds to a construction of lebesgue measure on the real line from there the reader is led to the
general notion of measure to the construction of the lebesgue integral on a measure space and to the
major limit theorems such as the monotone and dominated convergence theorems the treatment proceeds
to lp spaces normed linear spaces that are shown to be complete i e banach spaces due to the limit
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theorems particular attention is paid to l2 spaces as hilbert spaces with a useful geometrical structure
having gotten quickly to the heart of the matter the text proceeds to broaden its scope there are further
constructions of measures including lebesgue measure on n dimensional euclidean space there are also
discussions of surface measure and more generally of riemannian manifolds and the measures they inherit
and an appendix on the integration ofdifferential  forms further geometric aspects are explored in a
chapter on hausdorff measure the text also treats probabilistic concepts in chapters on ergodic theory
probability spaces and random variables wiener measure and brownian motion and martingales this text
will  prepare  graduate  students  for  more  advanced  studies  in  functional  analysis  harmonic  analysis
stochastic analysis and geometric measure theory

this book provides a detailed examination of the central assertions of measure theory in n dimensional
euclidean space and emphasizes the roles of hausdorff measure and the capacity in characterizing the fine
properties  of  sets  and  functions  topics  covered  include  a  quick  review of  abstract  measure  theory
theorems and differentiation in mn lower hausdorff  measures area and coarea formulas for lipschitz
mappings  and related  change of  variable  formulas  and sobolev  functions  and functions  of  bounded
variation the text  provides complete proofs of  many key results  omitted from other books including
besicovitch s covering theorem rademacher s theorem on the differentiability a e of lipschitz functions the
area and coarea formulas the precise structure of sobolev and bv functions the precise structure of sets of
finite perimeter and alexandro s theorem on the twice differentiability a e of convex functions topics are
carefully selected and the proofs succinct but complete which makes this book ideal reading for applied
mathematicians and graduate students in applied mathematics

this book presents a unified treatise of the theory of measure and integration in the setting of a general
measure space every concept is  defined precisely and every theorem is  presented with a clear and
complete proof with all the relevant details counter examples are provided to show that certain conditions
in the hypothesis of a theorem cannot be simply dropped the dependence of a theorem on earlier theorems
is explicitly indicated in the proof not only to facilitate reading but also to delineate the structure of the
theory the precision and clarity of presentation make the book an ideal textbook for a graduate course in
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real  analysis  while  the  wealth  of  topics  treated also  make the  book a  valuable  reference work for
mathematicians the book is also very helpful to graduate students in statistics and electrical engineering
two disciplines that apply measure theory

probability and measure theory second edition is a text for a graduate level course in probability that
includes essential background topics in analysis it provides extensive coverage of conditional probability
and expectation strong laws of large numbers martingale theory the central limit theorem ergodic theory
and brownian motion clear readable style solutions to many problems presented in text solutions manual
for instructors material new to the second edition on ergodic theory brownian motion and convergence
theorems used in statistics no knowledge of general topology required just basic analysis and metric
spaces efficient organization

measure and integration theory probability theory continuation of measure and integration theory further
development of probability theory

this textbook collects the notes for an introductory course in measure theory and 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

this book was planned originally not as a work to be published but as an excuse to buy a computer
incidentally to give me a chance to organize my own ideas n what measure theory every would be analyst
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should learn and to detail my approach to the subject when it turned out that springer verlag thought that
the point of view in the book had general interest and offered to publish it i was forced to try to write more
clearly and search for errors the search was productive readers will observe the stress on the following
points the application of pseudometric spaces pseudo metric rather than metric spaces are applied to
obviate the artificial replacement of functions by equivalence classes a replacement that makes the use of
almost everywhere either improper or artificial the words function and the set on which a function has
values at least e can be taken literally in this book pseudometric space properties are applied in many
contexts for example outer measures are used to pseudometrize classes of sets and the extension of a
finite measure from an algebra to a 0 algebra is thereby reduced to finding the closure of a subset of a
pseudo metric space
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