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Chapter 1. The Complex Plane and Elementary Functions
Contents: Basic knowledge of complex numbers and elementary functions
Important: Multi-valued functions and Riemann surfaces

Chapter 2. Analytic Functions
Contents: The definition and properties of analytic functions and harmonic functions
Important: The Cauchy-Riemann equations

Chapter 3. Line Integrals and Harmonic Functions

Contents: The basic properties of harmonic functions, in connection with line
integrals

Important: The Maximum Principle

Chapter 4. Complex Integration and Analyticity
Contents: Various theorems involving complex integration
Important: The Cauchy Integral Formula

Chapter 5. Power Series
Contents: Power series expansion of analytic functions and related properties
Important: Power series expansion, Uniqueness Principle

Chapter 6. Laurent Series and Isolated Singularities
Contents: The Laurent decomposition and isolated singularities of analytic functions
Important: Laurent series expansion

Chapter 7. The Residue Calculus
Contents: The Residue Theorem and its applications
Important: The Residue Theorem

Chapter 8. The Logarithmic Integral
Contents: Various theorems involving logarithmic integrals and their applications

Important: The Argument Principle

Chapter 9. The Schwarz Lemma and Hyperbolic Geometry



Contents: Conformal self-maps of the unit disk
Important: The Schwarz-Pick Lemma

Chapter 10. Harmonic Functions and the Reflection Principle
Contents: More discussion on harmonic functions
Important: The Poisson Integral Formula

Chapter 11. Conformal Mapping
Contents: Conformal mappings to the unit disk and upper half-plane
Important: The Riemann Mapping Theorem
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No. of weeks Sections to be covered
1 Introduction, 1.1-1.3
2 1.4-1.8
3 I1.1-11.4, Goursat’s Thm (1V.7) and d-bar (IV.8)
4 11.5-11.7, GL(2,C), 1.1-111.2, differential forms
5 11.3-111.5, V.1
6 IV.2-1V.5
7 IV.6-1V.8, V.1-V.2
8 V.3-V.6
9 V.7-V.8, review for midterm
10 Midterm, VI.1-VI1.2
1 V1.3-V1.4, VIL.1-VII.2
12 VIL3-VIL5, VIII.1
13 VIIL2-VIIL5
14 VIILG, 1X.1-1X.3
15 X.1-X.2, X1.1-XI.2
16 Wrap up, final review
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Textbook:  “Complex Analysis”, by T.W. Gamelin

References: “Complex Analysis”, by L. Ahlfors
“Real and Complex Analysis”, by W. Rudin



