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                   S T E P H E N  F.  A U S T I N  S T A T E  U N I V E R S I T Y

          __________________________________________________________
Department of Mathematics and Statistics


Math 513 – Complex Variables I
Course Syllabus
Course Description:  Complex numbers, elementary complex functions and their properties, differentiation and integration of complex functions, and singularities and residues.    
Credit Hours:  3
Course Prerequisites and Corequisites:  MTH 508 and MTH 439 (or equivalent)
Course Outline:






Approximate time spent:


· The Complex Number System






25%

· The complex field
· Representations of complex numbers

· The extended complex plane

· Stereographic projection
· Analytic Functions







25%
· Power series
· Elementary functions

· Derivative of a complex-valued function

· Analytic and entire functions

· Mappings, conformality, and Mobius transformations
· Complex Integration







25%

· Definitions and properties

· Cauchy’s Theorem and Integral Formula

· Liouville’s Theorem, Fundamental Theorem of Algebra

· The Maximum Modulus Theorem and the Open Mapping Theorem

· Morera’s Theorem

· Singularities and Residues






25%

· Laurent series

· Classification of singularities

· Residue Calculus

· Other topics as time allows








Student Learning Outcomes (SLO):  At the end of MTH 513, a student who has studied and learned the 

material should be able to:
1. Demonstrate use of the different representations of complex numbers and use them appropriately. [PLO: 2,3,4]

2. Apply basics principles of convergence to complex power series and analyze the analyticity of complex functions. [PLO: 2,3,4]
3. Demonstrate use of the significance of the Cauchy-Riemann equations in the context of harmonic functions.  [PLO: 2,3,4]

4. Interpret, apply, and use the various Cauchy’s Theorems in applied settings and proof. 
[PLO: 1,2,3,4]

5. Find the Laurent series representations of functions with isolated singularities and use them to calculate residues. [PLO: 2,3]
6. Evaluate complex and real integrals using complex path integration and residues. [PLO: 1,2,3,4]

MTH 513 – Complex Variables
Syllabus Continuation
Program Learning Outcomes (PLO):

Students graduating from SFASU with an M.S. degree and a major in mathematical sciences will:
1. [Critical Reasoning]  Independently apply the principles of logic in mathematics to develop and analyze conjectures and proofs.  (understanding of abstract structures, development of definitions, development and proof of conjectures)

2. [Skills]  Execute advanced mathematical procedures and build upon these standard procedures.  (learning of new skills, applying or extending skills in new situations)
3. [Concepts]  Demonstrate knowledge of core mathematical concepts. (definitions and theorems in analysis, definitions and theorems in linear or abstract algebra, definitions and theorems in theoretical statistics) 

4. [Problem Solving]  Demonstrate initiative in using various mathematical tools, including technology, to formulate, represent, and solve problems.  (implement algorithms or definitions, discuss algorithmic proficiency, find numerical approximations)
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