MTH2202:  Complex Analysis, 3CU
Pre-requisites: MTH2101

Course Description

Complex analysis is the branch of mathematics that investigates functions of complex numbers, that is, functions whose independent and dependent variables are both complex numbers. The course extends concepts from the analysis of real valued functions to complex functions. Complex Analysis is of enormous practical use in applied mathematics and in Physics.

Course Objectives

By the end of the course, the student should be able to:

· Extend concepts of analysis of real variables to complex numbers likes sequences and series.

· Differentiate and Integrate Complex functions.

· Carry out contour Integration.

· State and prove the Fundamental Theorem of Calculus.

· State and provide various proofs of the Fundamental Theorem of Algebra.

· Compute integrals using residues. 

· Apply techniques of Complex analysis to summation of series

· Apply conformal mappings to problems from physical sciences.

Reading List

The reading list will include but is  not limited to the following texts.

1. A. David Wunsch, Complex Variables with Applications, 2nd Edition

2. Ruel V. Churchill and James Ward Brown, Complex Variables and Applications, 4th Edition.

3. Saff, Edward B., and Arthur David Snider. Fundamentals of Complex Analysis with Applications to Engineering, Science, and Mathematics. 3rd ed. Upper Saddle River, NJ: Prentice Hall, 2002. ISBN: 0139078746.
4. Lecture Notes prepared by the course instructor.

Detailed Course Outline 
Complex Numbers and Functions

Review of Complex numbers, Polar and Cartesian forms, powers and roots, subsets of the complex plane, complex limits, complex derivatives, The Cauchy-Riemann equations.

Analytic and harmonic functions

Complex analytic functions, Real and imaginary parts of analytic functions, harmonic functions, harmonic conjugates, complex maps, Translation, rotation, dilation and inversion, Mobius maps, Mobius Transforms.

The Basic Transcendental Functions
The exponential function, trigonometric functions, hyperbolic functions, the logarithmic function, complex exponentials, inverse trigonometric and hyperbolic functions, branch points and branch cuts.

Contour Integration

Curves and contours, contour integration, Fundamental Theorem of Calculus, the Cauchy-Goursat theorem, Cauchy Integral formula, Mean Value principle, Louville’s principle; Fundamental Theorem of Algebra.

Infinite series

Power series, Taylor series, Laurent series, zeros and poles, the point at infinity residues and their application in integration.

Conformal Mappings

The conformal property, bilinear transformation, conformal mapping and boundary value problems, The Schwarz-Christoffel Transformation.

