
MAT2410 - syllabus H2017

The following sections of Gamelin’s book have been covered:

Chapter I (all)
Chapter II (all)
Chapter III. Sections 1–7.
Chapter IV: Sections 1–6, (Morera’s theorem statement only), 8 (complex notation only)
Chapter V: Sections 1–7.
Chapter VI (all)
Chapter VII: Section 1–5, part of 6
Chapter VIII: Section 1–4.
Chapter X: Sections 1–2.

1 Tips for the exam

• Learn how to compute power series, integrals, Fourier series, residues etc

• Make sure you are fluent in using the geometric series and its derivatives (a lot of compu-
tations are simplified using these!)

• Solve previous exam questions

• Study (the solutions of) the weekly exercises

2 List of the most important topics

The following is a summary of the most important definitions and results in the course in the
order they appear in the book. It does not cover every concept in the book, but if you know
each of these you will pass the exam. The points marked with * are especially important.

Chapter 1

Arg z, |z|, Polar representation
Stereographic projections. Actions on lines and circles.
Branches of functions.
The complex logarithm.*
Power functions.

Chapter 2

Open sets, closed sets, domains.
Cauchy-Riemann equations*
Inverse mapping theorem
Harmonic functions, harmonic conjugates*
Geometry of a conformal mapping.
Analytic functions f are conformal at every point where f ′(z) 6= 0.
Basic properties of Mobius transformations. Actions on circles and lines.*
Finding Mobius transformations given two triples of points.*

Chapter 3

Independence of path
Computing harmonic conjugates*
Mean value property
Maximum principle
Basic knowledge about fluid flow (flux, circulation, etc)
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Chapter 4

Complex line integrals and complex primitives
ML-estimate
Cauchy’s theorem
Cauchy’s integral formula*
Application of Cauchy’s integral formula to compute integrals (and derivatives)
Lioville’s theorem*

Chapter 5

Basic computations with power series
Pointwise vs. uniform convergence of analytic functions (e.g., when you are allowed to inter-
change limits and integration etc.)
Weierstrass M -test
Expanding analytic functions in power series and finding their convergence radius*
Uniqueness principle; the zeroes of an analytic function are isolated

Chapter 6

Finding the Laurent decomposition of an analytic function with respect to an annulus. *
Classifying types of isolated singularities*
Riemann’s theorem
Partial fractions
Periodic functions - classifying them according to their periods
Finding the Fourier series of a function*
Two criteria on convergence of Fourier series (pointwise and uniform)

Chapter 7

Using the residue theorem to compute integrals*
Application to integrals involving rational and trigonometric functions*
Using different contours (e.g., sectors, keyhole, dogbone,..)*
Principal values
Jordan’s lemma

Chapter 8

The argument principle*
Rouche’s theorem*
The Open mapping theorem and the inverse function theorem

Chapter 10

The Poisson integral formula and the Dirichlet problem
Characterization of harmonic functions in terms of the mean value property


