MEASURE AND INTEGRAL

An Introduction to Real Analysis

Richard L. Wheeden Antoni Evgmund
Depariment of Mathematics Department of Mathematics
Rutpers. the Stute University Lniversity of Chicago

of Mew Jersey Chiengo. Hinois

Mew Brunswick, Mew Jersey

MARCEL DEKKER, INC, NEW YORK AND BASEL



Intredluction

Chapler |

Chapter 2

Chapter 3

Contents

Prefiminaries

S g

Proknts and Sets in R”

R"as a Metric Space

Open and Clossd Sets in B"; Specind Sets
Compact Sets; the Heine-Borel Theorem
Functions

Continoows Functions and Transformations
The Riefiann Integral

Exarcises.

Functhons of Bownded Variation; the Riemana-
Slielijes Integral

g

Functions of Bounded Yanalion

Reclifiable Curves

The Riemann-Stieljes Integral

Further Resulis About Riemann-Sticlties Integrals
Exercises

Lebesgue Measure and Ouler Measure

o b b

Lebesgue Outer Measure; the Cantor et
Lebesgue Measurable Sets

Two Properties of Lebespue Measure
Characterizations of Mepsarability
Lipschitz Transformations of B®

A Monmeasurable Set

Exeroises

WOOOh Lh R =

n

12

15
k|
23
2
El



Chapter 4

Chapter 5

Chapler &

Chapter 7

Chapter 8

Contents

Lebesgur Measurnbbe Fanctions

1
1

4.

Flementary Properiies of Mensurable Funcifons
Semicontinwows Functions

Properties of Measurable Functions: Egorov's
Theorem and Lusin’s Theorem

Convergence in Mensure

Eserciies

The Lebesgue Integral

s pa

Definition of the Integral of & Monnegative
Fumsction

Properties of the Integral

The Integeal of an Arbitrary Measusable ©

A Relation Between Riemann-Stieltjes and
Lebesgue Integrals; the L* Spaoes, 0 < p << @
Riemann and Lebesgue Integrals

Exercises

Repeated Integration

1.
Z
3

Fubini's Theorem

Tonelli"s Theorem

Applications of Fubini’s Theorem
Exerciscs

Differentiation

B A e o=

=]

d e ko

The Indefinite Tntegral

Lebesgue’s Differentiation Theorem

The Yitali Covering Lemma

Differentiation of Monotone Functions
Absolutely Continsous and Singular Functions
Convex Functions

Exercises

Classes

Drefinition of L* .
Hilder's Tnequality; Minkowski's Inequality
Classes [P

Bansch and Metric Space Properties

2

51
EH

56
54
&1

100
109
11
15
118
123

135

125
127
130
131



Contents

Chapier 3

Chapier 10

Chapler 11

Chapter 12

5. The Space L*: Orthogonality
6, Fourier Series; Parseval’s Formula
7. Hilbert Spaces

Exercises

Approximations of the Tdemtity; Maximal Fumctions

1. Convolations
1. Approximations of the Lieauty
1, The Hardy-Litlewood Maximal Fuetics
4, The Maomcinkiewice Integral
Exercises

Abstract Integration

Additive Set Functions: Measures

2. Measurable Functions; Integration
Abzalutely Continuows and Singular Set
Functions nnd Measures

4. The Dual Space of L7

5, Relative Differentiation of Measuses
Ezxercises

[

Cruter Measure; Messure

I, Constructing Measures from Ouwler Messares

2. Metric Outer Measures
3. Lebesgoe-Sticitpes Measure
4. HausdosT Measare

5, The Carmthéodory-Hahn Extension Theorem

Exercises
A Few Facts From Harmenic Analysis

Triponometric Fouwrier Series
‘Theorems sbout Fourier Coefflclents
Comvergenee of S[f and 511
Divergence of Fourler Series
Summability of Sequences and Serics
Sumenability of 5[] and 5] by the
Method of the Arithmetic Mesan

R B

135
137
141
143

145

145
148
15%
157
15%
161

161
167

174

185
150

193
193
196

197
it

m

211
a7

n7

135



X Contents

7. Summability of S[f] by Abel Means 246
8 Existence of J 250
9, Propertics of ffor fe L™ | <= p = m 256
10, Application of Conjugnte Fusctions to Partal
Sums of 3[f] 259
Exercises 260
Motation 55

Index 247



	47484 0
	47484 1
	47484 2
	47484 3
	47484 4

