Contents

Y=o LU L] gL o T PSSP 1
1.1 Examples, Formulae and ReCUISION......ccccoccvevieeeciieicie e 2
1.2 Monotone and Bounded SEQUENCES........cccccceeiieeviieecieesiee e 4
1.3 CONVEIgENCE....coceiiiieeiieeiie e 9
14 SUDSEQUENCES. ..o 20
15 CauChy SEQUENCES......ccieieeeceecee e 23
=T (0] 1] 28
Functions and ContinUITY ..o 31
2.1 EXAMPIES. i 32
2.2 Monotone and Bounded FUNCHIONS.........cocovieeeiiiiiiieec e 35
2.3 Limits and CoNtINUILY.......cccceevieiie e 38
2.4 Bounds and Intermediate Values ........coocovvviiiiiieeciiiee e 45
2.5 INVEISE FUNCHIONS . ...viiiiiiiiiiie ettt 50
2.6 Recursive Limits and Iteration......ccccceeevvvivveenennns 53
2.7 One-Sided and Infinite Limits. Regulated Functions................... 56
2.8 CouNtaDIIITY ..ooiiiiie 60
T (o1 1= 64
DT erenNtiationN .o 67
3.1 Differentiable FUNCLIONS.....coeiiiiiiiiie e 67
3.2 The Significance of the Derivative.........ccccceeveccviie e, 71
3.3 Rules for Differentiation........ccccooceveieeiiiiiiiie e 75
3.4 Mean Value Theorems and EStimation.......ccccccoocvvireeivcveenec e, 79
3.5 MOore on HEration .....cccvveiiiiiiiiie e 86

3.6 OPUMISATION...cuiiitiiiieieceee e 93



X Contents
EXBICISES .ottt 99
4. CoNnsStructive INtegratioN ....cccccciiieiiie e 103
41 SEEP FUNCHIONS ..ot 104
4.2 The Integral of a Regulated FUNCLiON......c.ccoovieiievieciececce, 107
4.3 Integration and Differentiation........cccccooviviiiesiisiieciesee e 1
44 APPHCALIONS ..ot 117
4.5 Further Mean Value Theorems.....cccceveevee e 119
EXEICISES oottt e et 122
5. Improper INtegrals . 125
51 Improper Integrals on an Interval.........cccccooiiiiiiii i, 126
5.2 Improper Integrals at INfinity......cccccoooviiiiiiiiieeece e 128
53 The Gamma FUNCHION.......ccooviiiiiiesicee e 132
EXBICISES ittt e et e et e e e e e e e nrae e 138
T T - - SR 141
LI R O 0T A7 T o =] g o] R RRR 141
6.2 Series With POSItIVE TEIMS....cciiiiieiiiieiesiese e 144
6.3 Series With Arbitrary TermS. .., 149
B.4  POWET SBIIS .iiiiiiieiieii ettt e beeneas 157
6.5 Exponential and TrigonometricFUNCtions ..........ccccccevvvevivescveennne. 163
6.6 Sequences and Series Of FUNCLIONS.......ccccveviiii e 172
6.7 INFINItE ProdUCES...ocoieiiiciicieee e 184
EXBICISES i e s 190
7. APPHICALIONS .o 195
7.1 FOUIEE SIS ittt bbb 195
7.2 Fourier INtegralS ......ccoeiie i 208
7.3 DIStIDUTIONS .eciie e 219
T4 ASYMPLOTICS . .uiiiiiiiiiieriere e 235
EXBICISES ottt e e 243
A. FUDINI'S TREOTEM (i 249
B. Hints and Solutions for EXerciSes ... 257
BibIOgraphy e ———————— 283

Index 285



