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Task 1) [5 points]

a) For which k ∈ R is the function

f : C → C , f(z) := (Re (z))2 − (Im (z))2 + k · Im (z) + 2i · Re (z) · [Im (z) + 1]

complex differentiable in every point in C?

b) In which points in C does the function

g : C→ C, g(z) := z · ez

preserve angles?
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Task 2) [7 points]

a) Determine a Möbius transform T : C∗ → C∗, T (z) :=
az + b

cz + d
that satisfies

T (i) = 0 , T (∞) = 2 , T (−1) = ∞ .

b) Which generalized circles in C are mapped onto lines by T?

c) Determine the images of the following generalized circles of T from part a).

K := real axis,

K̃ := {z ∈ C : |z| = 1}.
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Task 3: (8 points)

Let Γ := {z(t) = 2i + 5 · eit | t ∈ [0, 2π] } be the circle with radius 5 around 2i which is
traversed once (positively)

Calculate the following path integrals.

a)

∫
Γ

z2

z − 6
dz .

b)

∫
Γ

z2

(z − 2i)(z + i)
dz .

c)

∫
Γ

z2

(z + i)2
dz .

d)

∫
Γ

(z − 2i) dz, where z is the complex conjugate of z.
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