CONTENTS

Preface
Examples and counterexamples
Introduction
Monotone functions
1. Continuity of monotone functions
2. Indefinite integrals of monotone functions (convex functions)
3. Differences of monotone functions
4. Differentiability of monotone functions
Subsets of R
5. Small sets
6. F,-sets and G,-sets
7. Behaviour of arbitrary functions
Continuity
8. Continuous functions
9. Darboux continuous functions
10. Semicontinuous functions
11. Functions of the first class of Baire
12. Riemann integrable functions
Differentiation
13. Differentiable functions
14. Derivatives
15. The fundamental theorem of calculus
Borel measurability
16. The classes of Baire
17. Transfinite construction of the Borel functions
18. Analytic sets
Integration
19. The Lebesgue integral
20. Lebesgue measurability
21. Absolute continuity
22. The Perron integral
23. The Stieltjes integral
Appendixes
A. The real number system
B. Cardinalities

102
102
112
118
130
130
141
152
169
174
181
181
186



vi Contents

C. An uncountable well-ordered set: a characterization of the
functions of the first class of Baire

D. An elementary proof of Lebesgue’s density theorem

Further reading

Notation

Index

189
194
196
197
199



