MATH 3326 MIDTERM #3
SPRING SEMESTER 2009

Lance L. Littlejohn Name _ SOLUTIONS

Instructions: Show all work. Partial credit can only be given if sufficient work accompa-
nies each answer. Calculators may be used but exact answers are required. This examination

is out of 50 points. There is a five point bonus at the end of the examination so it is possible
to earn 55 points. GOOD LUCK!
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1. HARMONIC FUNCTIONS.

(a) (5 POINTS) Let f(z) = 2® + 4z — 1, where z = z + iy and i = /—1. Determine
the real u(z,y) and imaginary v(z,y) parts of f(z) and, consequently, determine
two harmonic functions from f(z) Simplify your answers as much as possible.
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(b) (2 POINTS) Is it possible for f(z) = z®—y*+iv(z, y) to be an analytic function for
some choice of a real-valued function v(z, y)? If so, determine such an appropriate
function v(z,y). If this is not possible, explain carefully why not.
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