
Complex Analysis II

Exercise 3, Spring 2011

1. Calculate the following integrals:

a)
∫
γ

sin z

z − i
dz, where γ = {2eit | t ∈ [0, 2π] },

b)
∫
γ

cosh z

z − πi
dz, where γ = {4e2πit | t ∈ [0, 1] },

c)
∫
γ

cos z

z − 2π
dz, where γ =

{
3 + πeit

2 | t ∈
[
0,
√
2π

] }
.

2. Calculate ∫
γ

ez

z(z − 2i)
dz,

where
a) γ = {eit | t ∈ [0, 2π] }, b) γ = {3eit | t ∈ [0, 2π] }.

3. Evaluate ∫ 2π

0

ea cos t cos (a sin t)dt,

where a ∈ R \ {0}.

4. Calculate
a)

∫
γ

eaz

z2 + 1
dz, b)

∫
γ

eaz

(z2 + 1)2
dz,

where γ = {3eit | t ∈ [0, 2π] } and a ∈ R \ {0}.

5. Calculate
a)

∫
γ

eiz

z3
dz, b)

∫
γ

sin z

zn+1
dz,

where γ = {2eit | t ∈ [0, 2π] } and n ∈ N.

6. Let f be an analytic function in a domain A and D an open disk such that cl(D) ⊂ A.

Prove that for all z ∈ D,

lim
h→0

∫
∂D

f(w)

(w − (z + h))m(w − z)n
dw =

∫
∂D

f(w)

(w − z)m+n
dw

for all m,n ∈ Z+.

Hint: Since |f | is continuous on ∂D, which is closed (as a set) and bounded (i.e compact),
there exists M > 0 such that |f(w)| 6M for all w ∈ ∂D.
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