Complex Variables
Instructor: Andrew Spieker





      Time/Place: TBA
Seminar Abstract
So, z = a + bi, where i is the solution to the equation x2 = –1.  Sure, so what does that mean?  Why do we care?  In this seminar, we introduce the motivation behind complex numbers, and lead into a discussion about the algebra of complex variables; this will set us up to discuss the complex plane as a vector space of “equal shape” to the two dimensional plane, except with a slightly different structure.  From here, we will talk about functions of a complex variable, like, for example, f(z) = z2 + sin(z), where z has real and imaginary parts.  What do functions of a complex variable do?  Other topics and applications will dominate the remainder of the class, including calculus and analysis of functions of a complex variable.
Outline

· What is a complex number, and why do we care?
· The algebra of complex numbers (addition, multiplication, complex conjugation)

· The polar form of a complex variable, some basics about vectors

· Understanding the function f(z) = zn.

· DeMoivre’s Theorem

· Euler’s Formula and a justification for it

· Basic point-set topology; connectedness, simple closed curves

· Limits and Continuity of functions of a complex variable
· The exponential and logarithmic functions in the complex plane

· Branch-cut singularities and the logarithmic function

· Differentiability of functions of a complex variable and the Cauchy-Riemann equations

· Differentiability implies analycity—some consequences
· Applications to electrical engineering, heat transfer, fluid flow

· Conformal maps and holomorphic functions

Prerequisites

This class will be challenging—don’t let the outline confuse you or intimidate you.  Calculus will help, but it is not “necessary,” as we will review some of the basics.  If you are currently taking precalculus or have already taken precalculus, you should be fine!  The course will move swiftly, but we will not cover all of the material at the expense of your understanding of it—in other words, it will be comfortable.  This course is an absolute must for anybody who wants to go into engineering or mathematics!
