
Komplexe Zahlen (Kapitel 3)
Prüfungsvorbereitung



Aufgabe 3.1

Löse die Gleichung Re(z) + 2iz + 3z = 8 in C.
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Setze z = x + iy

Re(z) + 2iz + 3z = 8

x + 2i(x + iy) + 3(x − iy) = 8

x + 2x i− 2y + 3x − 3iy = 8

4x − 2y + 2x i− 3y i = 8

Koeffizientenvergleich: 4x − 2y = 8 [1] Realteile

2x − 3y = 0 [2] Imaginärteile

[1]− 2 · [2]: 4y = 8 ⇒ y = 2

[2]: 2x − 6 = 0 ⇒ x = 3

z = 3 + 2i
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Aufgabe 3.2

Löse die Gleichung |z |+ iRe(z) = 1 in C.
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|z |+ iRe(z) = 1 Ansatz: z = x + iy√
x2 + y2 + ix = 1√

x2 + y2 = 1− ix || 2

x2 + y2 = 1− 2ix − x2

2x2 + y2 + 2ix − 1 = 0

Gleichung der Imaginärteile: 2x = 0 ⇒ x = 0

Gleichung der Realteile: 2x2 + y2 − 1 = 0 x = 0 einsetzen

y2 − 1 = 0

y = ±1

z1,2 = ±i
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Aufgabe 3.3

Löse die Gleichung
1

z
+

1

1 + i
=

1

1− i
in C.
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1

z
+

1

1 + i
=

1

1− i
|| · (1 + i)(1− i)z

(1 + i)(1− i) + (1− i)z = (z + i)z

1− i2 = z
(
(1 + i)− (1− i)

)
2 = 2iz

z =
1

i
= −i



Aufgabe 3.4

Löse die Gleichung x4 − 3x2 − 4 = 0 in C.
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x4 − 3x2 − 4

= (x2 − 4)(x2 + 1) = 0

x2 = 4 ⇒ x1 = −2, x2 = 2

x2 = −1 ⇒ x3 = −i, x4 = i
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Aufgabe 3.5

Löse das Gleichungssystem mit den Variablen u und v in C.

3v + iw = 2

iv − w = 4
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3v + iw = 2 (1)

iv − w = 4 (2)

Addiere das i-fache von (2) zu (1):

v − v = 2 + 4i

2v = 2 + 4i

v = 1 + 2i (3)

Setze (3) in (2) ein: i(1 + 2i)− w = 4

i− 2− 4 = w

w = −6 + i

(v ,w) = (1 + 2i,−6 + i)
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Aufgabe 3.6

Löse die Gleichung z4 = 16i in C.
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z4 = 16i = 16 cis 90◦ = 24 cis 90◦

z0 = 2 cis

(
90◦ + 0 · 360◦

4

)
= 2 cis (22.5◦)

z1 = 2 cis

(
90◦ + 1 · 360◦

4

)
= 2 cis (112.5◦)

z2 = 2 cis

(
90◦ + 2 · 360◦

4

)
= 2 cis (202.5◦)

z3 = 2 cis

(
90◦ + 3 · 360◦

4

)
= 2 cis(292.5◦)
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Aufgabe 3.7

Löse die Gleichung z5 = 4 + 4i in C.
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z5 = 4 + 4i =
√
42 + 42 cis 45◦ =

√
32 cis 45◦

z0 =
√
2 cis

(
45◦ + 0 · 360◦

5

)
=

√
2 cis(9◦)

z1 =
√
2 cis

(
45◦ + 1 · 360◦

5

)
=

√
2 cis(81◦)

z2 =
√
2 cis

(
45◦ + 2 · 360◦

5

)
=

√
2 cis(153◦)

z3 =
√
2 cis

(
45◦ + 3 · 360◦

5

)
=

√
2 cis(225◦)

z4 =
√
2 cis

(
45◦ + 4 · 360◦

5

)
=

√
2 cis(297◦)
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Aufgabe 3.8

Löse die Gleichung z2 − 2iz − 10 = 0 in C.
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D = b2 − 4ac = (−2i)2 − 4 · 1 · (−10) = −4 + 40 = 36
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= 3 + 2i

z1 =
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D
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2i− 6
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= −3 + 2i
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Aufgabe 3.9

Löse die Gleichung z2 − (6 + 2i)z + (11− 10i) = 0 in C.
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Aufgabe 3.10

Löse die Gleichung x3 − 3x2 + 4 = 0 in C.



Aufgabe 3.10

normierte Form: x3 − 3x2 + 4 = 0

p = s − r2

3
= −3

q =
2r3

27
− rs

3
+ t = 2

reduzierte Form: y3 − 3y + 2 = 0

D =
(p
3

)3
+
(q
2

)2
= 0

y1 = − 3
√
4q = −2

y2 = 3

√
q

2
= 1

y3 = 3

√
q

2
= 1

x1 = y1 −
r

3
= −1

x2 = y2 −
r

3
= 2

x3 = y3 −
r

3
= 2



Aufgabe 3.10

normierte Form: x3 − 3x2 + 4 = 0

p = s − r2

3
= −3

q =
2r3

27
− rs

3
+ t = 2

reduzierte Form: y3 − 3y + 2 = 0

D =
(p
3

)3
+
(q
2

)2
= 0

y1 = − 3
√
4q = −2

y2 = 3

√
q

2
= 1

y3 = 3

√
q

2
= 1

x1 = y1 −
r

3
= −1

x2 = y2 −
r

3
= 2

x3 = y3 −
r

3
= 2



Aufgabe 3.10

normierte Form: x3 − 3x2 + 4 = 0

p = s − r2

3
= −3

q =
2r3

27
− rs

3
+ t = 2

reduzierte Form: y3 − 3y + 2 = 0

D =
(p
3

)3
+
(q
2

)2
= 0

y1 = − 3
√
4q = −2

y2 = 3

√
q

2
= 1

y3 = 3

√
q

2
= 1

x1 = y1 −
r

3
= −1

x2 = y2 −
r

3
= 2

x3 = y3 −
r

3
= 2



Aufgabe 3.10

normierte Form: x3 − 3x2 + 4 = 0

p = s − r2

3
= −3

q =
2r3

27
− rs

3
+ t = 2

reduzierte Form: y3 − 3y + 2 = 0

D =
(p
3

)3
+
(q
2

)2
= 0

y1 = − 3
√
4q = −2

y2 = 3

√
q

2
= 1

y3 = 3

√
q

2
= 1

x1 = y1 −
r

3
= −1

x2 = y2 −
r

3
= 2

x3 = y3 −
r

3
= 2



Aufgabe 3.10

normierte Form: x3 − 3x2 + 4 = 0

p = s − r2

3
= −3

q =
2r3

27
− rs

3
+ t = 2

reduzierte Form: y3 − 3y + 2 = 0

D =
(p
3

)3
+
(q
2

)2
= 0

y1 = − 3
√
4q = −2

y2 = 3

√
q

2
= 1

y3 = 3

√
q

2
= 1

x1 = y1 −
r

3
= −1

x2 = y2 −
r

3
= 2

x3 = y3 −
r

3
= 2



Aufgabe 3.10

normierte Form: x3 − 3x2 + 4 = 0

p = s − r2

3
= −3

q =
2r3

27
− rs

3
+ t = 2

reduzierte Form: y3 − 3y + 2 = 0

D =
(p
3

)3
+
(q
2

)2
= 0

y1 = − 3
√
4q = −2

y2 = 3

√
q

2
= 1

y3 = 3

√
q

2
= 1

x1 = y1 −
r

3
= −1

x2 = y2 −
r

3
= 2

x3 = y3 −
r

3
= 2



Aufgabe 3.10

normierte Form: x3 − 3x2 + 4 = 0

p = s − r2

3
= −3

q =
2r3

27
− rs

3
+ t = 2

reduzierte Form: y3 − 3y + 2 = 0

D =
(p
3

)3
+
(q
2

)2
= 0

y1 = − 3
√
4q = −2

y2 = 3

√
q

2
= 1

y3 = 3

√
q

2
= 1

x1 = y1 −
r

3
= −1

x2 = y2 −
r

3
= 2

x3 = y3 −
r

3
= 2



Aufgabe 3.10

normierte Form: x3 − 3x2 + 4 = 0

p = s − r2

3
= −3

q =
2r3

27
− rs

3
+ t = 2

reduzierte Form: y3 − 3y + 2 = 0

D =
(p
3

)3
+
(q
2

)2
= 0

y1 = − 3
√
4q = −2

y2 = 3

√
q

2
= 1

y3 = 3

√
q

2
= 1

x1 = y1 −
r

3
= −1

x2 = y2 −
r

3
= 2

x3 = y3 −
r

3
= 2



Aufgabe 3.10

normierte Form: x3 − 3x2 + 4 = 0

p = s − r2

3
= −3

q =
2r3

27
− rs

3
+ t = 2

reduzierte Form: y3 − 3y + 2 = 0

D =
(p
3

)3
+
(q
2

)2
= 0

y1 = − 3
√
4q = −2

y2 = 3

√
q

2
= 1

y3 = 3

√
q

2
= 1

x1 = y1 −
r

3
= −1

x2 = y2 −
r

3
= 2

x3 = y3 −
r

3
= 2



Aufgabe 3.10

normierte Form: x3 − 3x2 + 4 = 0

p = s − r2

3
= −3

q =
2r3

27
− rs

3
+ t = 2

reduzierte Form: y3 − 3y + 2 = 0

D =
(p
3

)3
+
(q
2

)2
= 0

y1 = − 3
√
4q = −2

y2 = 3

√
q

2
= 1

y3 = 3

√
q

2
= 1

x1 = y1 −
r

3
= −1

x2 = y2 −
r

3
= 2

x3 = y3 −
r

3
= 2



Aufgabe 3.10

normierte Form: x3 − 3x2 + 4 = 0

p = s − r2

3
= −3

q =
2r3

27
− rs

3
+ t = 2

reduzierte Form: y3 − 3y + 2 = 0

D =
(p
3

)3
+
(q
2

)2
= 0

y1 = − 3
√
4q = −2

y2 = 3

√
q

2
= 1

y3 = 3

√
q

2
= 1

x1 = y1 −
r

3
= −1

x2 = y2 −
r

3
= 2

x3 = y3 −
r

3
= 2



Aufgabe 3.11

Löse die Gleichung x3 + 6x2 + 4x − 8 = 0 in C.
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Aufgabe 3.12

Löse die Gleichung 2x3 − 3x2 + 6x − 9 = 0 in C.
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Aufgabe 3.13

Löse die Gleichung x3 − 12x + 8 in C.
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