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Department of Mathematics

Faculty of Science

MATH 437 (206437) Complex Variables 3(3-0-6)
Course Type M Lecture O Lab O practice/Practicum [ Cooperative Education
Measurement and Evaluation M AF O s Oe

Selected Topic in Specialized Field [ count the accumulated credits for graduation every times

[ count the accumulated credits for graduation one-time only
Prerequisite : MATH 211 (206211)

Course Description
The complex plane and functions of a complex variable, the Cauchy-Riemann equations,
elementary functions, complex integral, power series, residue theorem and its applications, introduction to

conformal mapping

Course Learning Outcomes (CLOs) : Students are able to

CLO 1 : explain and analyze basic properties of functions of a complex variable;

CLO 2 : examine the differentiability and analyticity of functions of a complex variable;

CLO 3 : explain, calculate, and analyze basic properties of elementary complex functions;

CLO 4 : evaluate complex integral by using definition, the Cauchy's theorem and Cauchy’s integral
formula;

CLO 5 : find Taylor and Laurent series of functions of a complex variable, and classify the
singularities;

CLO 6 : evaluate complex integral by the residue theorem, and apply to calculate some formulas
of real integral;

CLO 7 : explain and construct linear mapping and conformal mapping on complex plane.

Course Contents No. of Lecture Hours
1. The complex plane and functions of a complex variable 4.5

1.1 Complex numbers

1.2 Functions of a complex variable

1.3 Limits and continuity of functions

1.4 Differentiation
2. The Cauchy-Riemann equations 6

2.1 Analytic functions

2.2 Harmonic functions

3. Elementary functions 6



3.1 Complex exponential function
3.2 Complex trigonometric functions
3.3 Complex hyperbolic functions
3.4 Complex logarithmic function and complex powers
3.5 Complex Inverse trigonometric functions and complex
inverse hyperbolic functions
4. Complex integral
4.1 Contour integrals
4.2 Cauchy’s integral theorem
4.3 Cauchy’s integral formula
5. Power series
5.1 Taylor series
5.2 Laurent series
5.3 Zeros and singularities
6. Residue theorem and applications
6.1 Residue theorem

6.2 Evaluation of real trigonometric integrals

6.3 Evaluation of real improper integrals of rational functions

7. Introduction to conformal mapping
7.1 Complex function as a mapping
7.2 Linear mapping
7.3 Conformal mapping
7.4 Reciprocal mapping in an extended complex plane

7.5 Fractional linear transformation
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m The complex plane. Functions of a complex variable: limit, continuity,
differentiation. The Cauchy-Riemann equations. Elementary functions. Analytic
function. Cauchy's theorem. The integral formula and derivatives. Uniform
convergence. Taylor and Laurent series. The calculus of residues and its
application in the evaluation of real integrals. Introduction to conformal mapping.
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