
CLASSICAL COMPLEX ANALYSIS - A Geometric Approach (Volume 1)
© World Scientific Publishing Co. Pte. Ltd.
http://www.worldscibooks.com/mathematics/7222.html

August 10, 2010 12:5 9in x 6in b791-fm

Contents

Preface . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . v

Volume 1

Chapter 1. Complex Numbers . . . . . . . . . . . . . . . . . . . 1
Sketch of the Content . . . . . . . . . . . . . . . . . . . . . . . . . . 1

1.1. How to Visualize Geometrically the Existence of the So-Called
Complex Numbers in Our Daily Life . . . . . . . . . . . . . . 2

1.2. Complex Number and Its Geometric Representations . . . . . 8
1.3. Complex Number System (Field) C . . . . . . . . . . . . . . 15
1.4. Algebraic Operations and Their Geometric Interpretations

(Applications) . . . . . . . . . . . . . . . . . . . . . . . . . . 25
1.4.1. Conjugate complex numbers . . . . . . . . . . . . . 25
1.4.2. Inequalities . . . . . . . . . . . . . . . . . . . . . . . 30
1.4.3. Applications in (planar) Euclidean geometry . . . . 35
1.4.4. Steiner circles and symmetric points with respect to

a circle (or line) . . . . . . . . . . . . . . . . . . . . 52
1.5. De Moivre Formula and nth Roots of Complex Numbers . . . 57
1.6. Spherical Representations of Complex Numbers: Riemann

Sphere and Extended Complex Plane . . . . . . . . . . . . . 66
1.7. Complex Sequences . . . . . . . . . . . . . . . . . . . . . . . . 76
1.8. Elementary Point Sets . . . . . . . . . . . . . . . . . . . . . . 86
1.9. Completeness of the Complex Field C . . . . . . . . . . . . . 97

Chapter 2. Complex-Valued Functions
of a Complex Variable . . . . . . . . . . . . . . . . 104

Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 104
Sketch of the Content . . . . . . . . . . . . . . . . . . . . . . . . . . 106

2.1. Limits of Functions . . . . . . . . . . . . . . . . . . . . . . . . 107
2.2. Continuous Functions . . . . . . . . . . . . . . . . . . . . . . 110
2.3. Uniform Convergence of a Sequence or Series of Functions . . 123

xv



CLASSICAL COMPLEX ANALYSIS - A Geometric Approach (Volume 1)
© World Scientific Publishing Co. Pte. Ltd.
http://www.worldscibooks.com/mathematics/7222.html

August 10, 2010 12:5 9in x 6in b791-fm

xvi Contents

2.4. Curves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 129
2.5. Elementary Rational Functions . . . . . . . . . . . . . . . . . 142

2.5.1. Polynomials . . . . . . . . . . . . . . . . . . . . . . . 142
2.5.2. The power function w = zn (n ≥ 2) . . . . . . . . . 148
2.5.3. Rational functions . . . . . . . . . . . . . . . . . . . 152
2.5.4. Linear fractional (or bilinear or Möbius)
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