
Spring 2022 HW MATH 4180

Homework 07: MATH 4180

Collaboration Policy : You may, in fact are encouraged to, work on the problems with other
students. You must write up your solutions by yourself.

1. Let γ be the unit circle, oriented counter-clockwise. Compute
ˆ
γ

sin ez

z
dz and

ˆ
γ

sin ez

z2
dz.

2. Let U ⊂ C be an open set bounded by a simple closed C1 curve γ. Let f be a holomorphic
function on an open set V containing U and γ. Assume that f ′ is continuous on V . For any
z0 ∈ U , z0 /∈ γ, prove that

ˆ
γ

f ′(z)

z − z0
dz =

ˆ
γ

f(z)

(z − z0)2
dz,

where γ is oriented counter-clockwise.

3. Compute
ˆ
S1

cos z

z(z2 + 8)
dz,

where S1 is oriented counter-clockwise.

4. Let γ be the circle of radius 10, oriented counter-clockwise. Compute
ˆ
γ

z

z2 + 4
dz.

5. Compute ˆ 2π

0
ecos θ cos(sin θ)dθ

by consider the contour integral
´
S1

ez

z dz.
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