
QUESTION

(a) Evaluate the integral
∫

γ z
n dz

where n is any integer and γ is the circle of radius r about the origin.
(Note that you will have to treat the two cases n = −1 and n 6= 1
separately.)

(b) What does this tell you about the residue theorem?

ANSWER

(a) z(t) = reit, 0 ≤ t ≤ 2π, dz
dt

= ireit

∫

γ
zn dz =

∫ 2π

0
(reit)rireit dt

= irn+1
∫ 2π

0
ei(n+1)t dt

=







irn+1
[

ei(n+1)t

i(n+1)

]2π

0
= 0 for n 6= −1

i [t]2π0 = 2πi for n = −1

(b) If we write f(z) =
∑

∞

n=−∞ c−nz
n for |z| ≤ r

then
∫

γ f(z) dz =
∑

∞

n=−∞C−n
∫

γ z
n dz = 2πic−1

1


