Cambridge University Press & Assessment
978-1-107-13482-9 — Complex Analysis
Donald E. Marshall

Table of Contents

More Information

Contents

List of Figures
Preface
Prerequisites

PARTI

1 Preliminaries
1.1 Complex Numbers
1.2 Estimates
1.3 Stereographic Projection
1.4 Exercises

2 Analytic Functions
2.1 Polynomials
2.2 Fundamental Theorem of Algebra and Partial Fractions
2.3 Power Series
2.4 Analytic Functions
2.5 Elementary Operations
2.6 Exercises

3 The Maximum Principle
3.1 The Maximum Principle
3.2 Local Behavior
3.3 Growthon C and D
3.4 Boundary Behavior
3.5 Exercises

4 Integration and Approximation
4.1 Integration on Curves
4.2 Equivalence of Analytic and Holomorphic
4.3 Approximation by Rational Functions
4.4 Exercises

5 Cauchy's Theorem
5.1 Cauchy’s Theorem
5.2 Winding Number
5.3 Removable Singularities
5.4 Laurent Series

page viii
xi
XV

oo ON W W

10

13
13
15
17
20
23
27

31
31
33
35
38
41

43
43
47
53
60

63
63
64
70
72

@© in this web service Cambridge University Press & Assessment

www.cambridge.org



www.cambridge.org/9781107134829
www.cambridge.org

Cambridge University Press & Assessment
978-1-107-13482-9 — Complex Analysis
Donald E. Marshall

Table of Contents

More Information

vi Contents

5.5 The Argument Principle
5.6 Exercises

6 Elementary Maps
6.1 Linear Fractional Transformations
6.2 Exp and Log
6.3 Power Maps
6.4 The Joukovski Map
6.5 Trigonometric Functions
6.6 Constructing Conformal Maps
6.7 Exercises

PARTII

7 Harmonic Functions
7.1 The Mean-Value Property and the Maximum Principle
7.2 Cauchy-Riemann and Laplace Equations
7.3 Hadamard, Lindelof and Harnack
7.4 Exercises

8 Conformal Maps and Harmonic Functions
8.1 The Geodesic Zipper Algorithm
8.2 The Riemann Mapping Theorem
8.3 Symmetry and Conformal Maps
8.4 Conformal Maps to Polygonal Regions
8.5 Exercises

9 Calculus of Residues
9.1 Contour Integration and Residues
9.2 Some Examples
9.3 Fourier and Mellin Transforms
9.4 Series via Residues
9.5 Laplace and Inverse Laplace Transforms
9.6 Exercises

10 Normal Families
10.1 Normality and Equicontinuity
10.2 Riemann Mapping Theorem Revisited
10.3 Zalcman, Montel and Picard
10.4 Exercises

11 Series and Products
11.1 Mittag-Leffler’s Theorem
11.2 Weierstrass Products
11.3 Blaschke Products

76
78

81
82
86
87
89
91
93
98

105
105
111
114
118

123
123
129
132
135
137

141
141
142
145
149
150
154

156
156
162
164
168

170
170
175
181

© in this web service Cambridge University Press & Assessment

www.cambridge.org



www.cambridge.org/9781107134829
www.cambridge.org

Cambridge University Press & Assessment
978-1-107-13482-9 — Complex Analysis
Donald E. Marshall

Table of Contents

More Information

Contents vii

11.4 The Gamma and Zeta Functions 184
11.5 Exercises 189

PART I

12 Conformal Maps to Jordan Regions 195
12.1 Some Badly Behaved Regions 195
12.2 Janiszewski’s Lemma 197
12.3 Jordan Curve Theorem 199
12.4 Carathéodory’s Theorem 201
12.5 Exercises 205

13 The Dirichlet Problem 207
13.1 Perron Process 207
13.2 Local Barriers 209
13.3 Riemann Mapping Theorem Again 212
13.4 Exercises 214

14 Riemann Surfaces 216
14.1 Analytic Continuation and Monodromy 216
14.2 Riemann Surfaces and Universal Covers 220
14.3 Deck Transformations 226
14.4 Exercises 227

15 The Uniformization Theorem 230
15.1 The Modular Function 230
15.2 Green’s Function 232
15.3 Simply-Connected Riemann Surfaces 237
15.4 Classification of All Riemann Surfaces 243
15.5 Exercises 243

16 Meromorphic Functions on a Riemann Surface 246
16.1 Existence of Meromorphic Functions 246
16.2 Properly Discontinuous Groups on C* and C 246
16.3 Elliptic Functions 248
16.4 Fuchsian Groups 251
16.5 Blaschke Products and Convergence Type 253
16.6 Exercises 257
Appendix 260
A.1 Fifteen Conditions Equivalent to Analytic 260
A.2 Program for Color Pictures 261
Bibliography 267
Index 269

© in this web service Cambridge University Press & Assessment

www.cambridge.org



www.cambridge.org/9781107134829
www.cambridge.org

