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Exercise 1: (2 points)

Determine the image of

K :=
{
z ∈C | − π

4
≤ arg(z) ≤ π

4
, |z| ≤ 1

}
under the mapping defined by f(z) = z2 + 1 and draw it.
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Exercise 2: (2+1+2 points)

Let a Möbius transformation w = T (z) be given with

T (−2i) = 0 and T (0) = −3.

a) Determine T such that the lower half plane Im(z) ≤ 0 is mapped onto the
circular disk

K := {w ∈C | |w| ≤ R}.

(Hint: z1 = −2i and z2 = 2i lie symmetrically with respect to the real axis.)

b) Compute the radius R of the disk K .

c) Calculate T .



complex Funktions, 05.09.2023, SoSe 2023, (Struckmeier) 5



complex Funktions, 05.09.2023, SoSe 2023, (Struckmeier) 6

Exercise 3: (1+2 points)

Let the function defined by u(x, y) = y2 + 3x− x2 + e−x cos(y) .

a) Show that u is harmonic.

b) Construct a function v(x, y) such that the function f(z) = u(x, y) + iv(x, y)
with z = x+ iy is holomorphic.
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Exercise 4: (1+1 points)

Compute the line integrals

a)

∫
c

1

z
dz for c(φ) = eiφ with 0 ≤ φ ≤ π

2
,

b)

∮
|z−1|=1

sin(z)(
z − π

2

)3 dz with positively oriented path of |z − 1| = 1 .
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Exercise 5: (3+2+1 points)

Let the function f defined by f(z) =
3

z − 2
+

6

z − 5
.

a) For the development point z0 = 2 one compute all the power series expansions
of f and draw their convergence domains.

b) Determine the type of all singularities of f and give the corresponding residues.

c) Compute

∮
|z−3|=3

f(z)dz for the simple curve |z− 3| = 3 running in the positive

mathematical orientation.
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Exercise 6: (2 points)

Let the function f be given with f(z) = (z − 2)3exp

(
1

z − 2

)
.

For f determine the convergent Laurent series expansion around z0 = 2 , classify all
the singularities and determine the corresponding residues.
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