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Class exercise.

1. Let γ : [0, 2π]→ C mit γ(t) = 1
2
+ eit

4
und f(z) = ez sin(z)

z
. Compute

∫
γ
f(z)
z−2dz.

2. Let γ : [0, 2π]→ C mit γ(t) = 1
4
+ eit

2
und f(z) = (z−3)ez

z
. Compute

∫
γ
f(z)
z−1dz.

1. (Cauchy Formula) [4 Pkt ]

Compute the following integrals :

a)
∫
|z+1|=1

dz
(z+1)(z−1)3

b)
∫
|z+2i|=3

dz
z2+π2

c)
∫
|z|=r

dz
(z−a)n(z−b)m für |a| < r < |b| und n,m ≥ 1

d)
∫
|z|=2

1
z2+2z+1

dz.

2. (Complex Integration) [5 Pkt ]

Consider the path integral
∫
∂R

1
z
dz, where R is the rectangle with vertices r+i,−r+i,−r−

i, r − i (r > 0), and compute the integral∫ ∞
−∞

1

1 + t2
dt.

3. (Complex Integration) [5 Pkt ]

Compute the socalled Fresnel integrals∫ ∞
0

sin(x2)dx,

∫ ∞
0

cos(x2)dx.

Hint: from the Lecture we know that
∫∞
0
e−x

2
dx =

√
π
2
. Moreover, limr→∞

∫
γr
e−z

2
dz = 0

for γr : [0, π/4]→ C, θ 7→ reiθ.
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4. (Complex Integration) [6 Pkt ]

Let f be analytic on {|Im(z)| < 1} and such that

lim
|Re(z)|→∞

f(Re(z)) = 0.

Assume furthermore that
∫∞
−∞ f(x)dx exists. Prove that for all α ∈ (−1, 1),∫ ∞
−∞

f(x+ iα)dx =

∫ ∞
−∞

f(x)dx.

Deduce from this that ∫ ∞
−∞

e−x
2

cos(αx)dx =
√
πe−α

2/4.
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