
Complex Analysis -Assignment Three

due Friday, Feb 9

1. Let a, b ∈ R and |a| > |b|. Show that∫ 2π

0

dϑ
a + b cosϑ

=
2π

√

a2 − b2
.

2. Show that if a > 0, then ∫
∞

0

log x
x2 + a2 dx =

π
2a

log a.

for a > 0.

Hint: Use the contour of simicircles.

3. Prove that ∫ 2π

0
log

∣∣∣1 − eiϑ
∣∣∣ dϑ = 0.

Hint: Prove that if |a| < 1, ∫ 2π

0
log

∣∣∣1 − aeiϑ
∣∣∣ dϑ = 0

Then, extend the above result to |a| ≤ 1.
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