A Radical Approach to
Real Analysis

| Second Edition |

 Jeseph Fouries o L Nisds Henrik Abel

§ W
‘ &

Augu;;in-i.uui:; Cauchy § Ciustay Lcjdtl'n-.hm;h.lﬁi

David Bressoud

. The Mathemarical Associanon of America




Contents

Preface ix
1 Crisis in Mathematics: Fourier’s Seri;es 1
1.1 Backgroundtothe Problem.......... ... ...t i
1.2 Difficulties with the Solution........... ... oot i 4
2 Infinite Summations 9
2.1 The Archimedean Understanding..............coiiiniiiiiiiiinenn. 9
2.2 (GeOMEtriC SerIeS. ..\ttt e e 17
23 Caletlating . ..o e e 22
2.4 Logarithms and the Harmonic Series. . ............ ... .. ol i, 28
2.5 Ay or BerIeS . vttt e e 38
2.6 Emerging Doubts ..o ittt e e 50
3 Differentiability and Continuity 57
3.1 Differentiability ... ..o 58
3.2 Cauchy and the Mean Value Theorems. ...........coovviiiiininennns 71
3.3 ContnuitY . . oot e e 78
34 Consequences of Continuity ....... ... .. .. i 95
3.5 Consequences of the Mean Value Theorem .. .................covventn 105
4 The Convergence of Infinite Series 117
4.1 The Basic Tests of COnvergence. ...t iiineitiiniiinaiiannsns 118
4.2 Comparison Tesls . ..ot e e 129



xvi

4.3 The Convergence of Power Series ..................

4.4 The Convergence of Fourier Series

5 Understanding Infinite Series

5.1 Groupings and Rearrangements ....................
5.2 Cauchyand Continuity ............oiiiiivriniien.
5.3 Differentiation and Integration .....................

54 Verifying Uniform Convergence ...................

6 Return to Fourier Series

6.1 Dirichlet’s Theorem......................cccvihss
6.2 TheCauchy Integral............ ...,
6.3 TheRiemannIntegral .............................

6.4 Continuity without Differentiability
7 Epilogue
A Explorations of the Infinite

Al Wallls Om oT oo e e

B Bibliography
C Hints to Selected Exercises

Index

Contents



