MAT 185A University of California Winter 2004

Homework 8
due March 12, 2004

Question 1. Use uniform convergenceof 1/(1 —z) =" 2" on|z| <R < 1to
derive power series expansionsfor log(1 — z) and 1/(1 — 2)?.

Question 2. Find Laurent series for the following functionsin the regionsindicated

(i) f(z) = (z_l)zm
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foro<|z—1/<2

for0 < |z| <4and|z| >4

Question 3. Let f(2) = 322 a,2" convergefor |z| < R. 1f 0 < r < R, show that
f(z) =302, a,r"e™, where z = re® and
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The second equation is known as Par seval’s theorem.
Hint: Expand f f in a series and integrate term by term.

Question 4. Evaluate
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where vy isthe unit circle.
Question 5. Find and classify the singularities of each of the following functions:
3
. 1
() z+l
22(z+1)
(i) z%e!/*
COS z
W =
. 1
(iv)

et —1



