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(Description)

This course is an introduction to the theory of complex valued functions of a complex
variable. Fundamental ideas and rigorous proofs will be emphasized. Students are
expected to understand the classical theory of complex analysis from the analytic,
algebraic and geometric point of view. The prerequisite of a course in mathematical
analysis is essential. Some background in algebra and geometry is preferred. Topics to be
covered include (but not limited to): complex numbers, analytic functions, maximum
principle, Cauchy’s theorem, Liouville’s theorem, power series, isolated singularities,
residues, Rouche’s theorem, Schwarz lemma, Poisson integral and the Riemann mapping
theorem.
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1. The definition of complex numbers; plus some topology, algebra and geometry
2. Some basic complex analytic functions; power series

3. The Cauchy-Riemann equation and its consequences

4. Complex line integrals; Cauchy integral formula

5.
6
7
8
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Entire functions; Liouville theorem

. Mean-value property; Maximum principle; Morera theorem; Goursat theorem, etc.
. Multi-valued analytic functions and the associated Riemann surfaces

. Isolated singularities; The Laurent decomposition

. Residue theorem and using it to compute various integrals

10. The argument principle; Rouche theorem; Hurwitz theorem, winding numbers, etc.

11. Examples of conformal mappings; The Schwarz lemma

12. Riemann mapping theorem

13. Properties of harmonic functions; Poisson integral

14. Infinite products; analytic continuation; Gamma function; Zeta function, etc.

15. Some selected more advanced topics
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Complex numbers 4
Examples of analytic functions; Power series 4
Cauchy-Riemann equation and other properties of analytic functions 4
Complex line integral 4
Entire functions; Liouville theorem 4
Further properties of analytic functions 4
Multi-valued analytic functions; Riemann surfaces 4
Isolated singularities 4
Midterm; Residue theorem 4
Residue calculus 4
Logarithmic integral; Argument principle 4
Conformal mappings; Schwarz lemma 4
Riemann mapping theorem 4
Harmonic functions 4




Gamma function; Zeta function 4
Some further topics; Review 4
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