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Catalog description

A course specializing in one or more of the advanced branches of the theory of functions.  3 units

Prerequisites:
Math 138 or instructor consent.

Textbook
Any of the following books would be an appropriate textbook:

1. Complex Function Theory by Anthony Holland (North Holland)

2. Complex Analysis by Lars Ahlfors (McGraw-Hill)

3. Invitation to Complex Analysis by R. P. Boas (Random House)

4. Functions of One Complex Variables Volume I by J. Conway (Springer-Verlag)

Refernces:
1. Conformal Mapping by Z. Nehari

2. Complex Analysis by Levinson and Redheffer

3. Complex Analysis by Bak and Newman

4. Schaum's Outline Series - Complex Variables by R. Spiegel

5. Univalent Functions by Peter Duren

6. Complex Variables and Applications by R. Churchill and J. Brown

7. Problems in Complex Variable Theory, by J.G. Krzyz, Elseiver Science, N.Y. 1972

Course Objectives
To be able to understand and prove some advanced theorems in complex analysis.  To be able to apply the results of complex analysis to other disciplines such as ordinary differential equations, partial differential equations, physics and engineering.  To learn some of the advanced topics and their applications such as conformal mappings and infinite products.  To be able to write a paper on a topic in complex analysis.

Student Outcomes
It is appropriate in this course to prove some of the theorems that were not proved earlier in Math 138.  Introducing advanced techniques and some deep applications of DeMoivre's theorem, Euler's formula and the binomial theorem (such as proving some combinatorial trigonometric identities from research papers).

Showing the powerful connection between analytic functions and harmonic functions with applications in solving Physics and Engineering problems.  Introducing interesting applications of Cauchy Integral Formula (such as deriving Poisson's Integral Formula, Schwarz’s formula and Laplace's formula for the Legendre polynomials), Harnack's inequality, Proving the argument principle, Roche’s theorem, the maximum principles for analytic functions using the open mapping theorem with applications.  Some applications such as deriving the Bernoulli and Euler numbers and showing their connection with the Laurent series.  Also using the residue theorem (including the residue at the infinity) in evaluating more complicated integrals such as finding the inverse Laplace transform, the evaluation of sum of series.  In addition introducing Mittag-Leffler's expansion with its applications. Discussing Parseval's identity and the Riemann mapping theorem and their applications.

Including some of the topics:

Conformal mappings and their applications including the discussion of the cross ratio, Schwarz-Christoffel formula, univalent functions and their connection to the Bieberbach-DeBranges theorem, infinite products, entire functions and elliptic functions.  

Outcome Assessment
Two exams and a comprehensive final exam.  In addition a paper on a topic in complex analysis or its applications or just two exams and a comprehensive final exam , or one exam, a paper and a comprehensive final exam.
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