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Prasenzblatt 1, Losungen

Aufgabe 1:

Gegeben seien die komplexen Zahlen 2z, = 3 + 2¢ und 2 = 5 — 4.
Man berechne die kartesische Darstellung von

a) 21+ 29 s |Zl -+ 2’2‘ s 421 — 7222 N 421 — 77;22,

b) z1-20, Z1-Z, Z%'Z%a Re(z%)-lm(z%),

) 2 Im(z)
C —
25 Re(z9)
Loésung:

a) z1+20=3+2i+5—-41=8—2i
|21+ 2 = [8 = 2i| = /82 + (=2)? = 2V17
Az — Tizg = 4(3 +2i) — Ti(5 — 4i) = 12 + 8 — 35i — 28 = —16 — 27
A% — Tizy = 4(3 — 20) — Ti(5 + 4i) = 12 — 8i — 35 + 28 = 40 — 43
b) 2125 = (34 2i)(5 — 4i) = 15 — 12/ + 10i + 8 = 23 — 2
21 29 =721 29 =23+ 2

222 = (34 20)3(5 — 4i)2 = (=9 + 46)(9 — 40i)
— —81 + 360i + 414i + 1840 = 1759 + 774i ,

Re(23) - Tm(22) = —9 - (—40) = 360,

) @ 3+2 _ (3+20)(5+4) _15+12i+10i-8 _ 7 22
C _— = = = = — —1
2 5—4i  (5—40)(5 + 4) 25+ 16 41 41

Im(z) 2

Re(z) 5
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Aufgabe 2:

Gegeben seien die komplexen Zahlen

=1 20=1, 23 =—1, 24 = —i.

a) Man gebe z; + 29, 20 + 23, 21 + 24 in Polarkoordinaten an.
b) Man berechne in kartesischen und Polarkoordinaten

Zo + 23 z21 + 24

1)
(214 2)" 2+ 2o 29

Loésung:

a) z1+z=1+1:
r=|14i =2, gozarctan(l)zz = 21+ 20 = V2™

4
29+ 23 =—1+74:
r=|-1+i=v2,
g0:7r+arctan(—1):7r—£:?% = 2yt 2y = /2634
2tz =1—1:
7’—|1_i’—\/§7s0—27r+arctan(—1)_27r—%_%

= 2 4 2 = V24

b) (214 22)7 = (V2em/4)" = 8y/2eTm/4 = §(1 — i) = 8 — 8

3mi/4
2t 23 V2e _ 3mi/a+mi/a

= =™ =—1.
Z1 422 /2e i/
21+ 24 1—2 .

=—=-1-1

Z9 1
r:|—1—i|:\/§,
™ o 21+ 24 5mi/4
@zw—l—arctan(l)zw—l—zzz = 2277 _ /2%
<2
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Aufgabe 3:

Man berechne alle Lésungen von
6
z0=1

in Polarkoordinaten und kartesischen Koordinaten.

Losung:
Es gibt genau 6 verschiedene Einheitswurzeln. Sie werden berechnet durch

2 = €20 =0,1,2,3,4,5.

. 1 3
21 = e?7/6 = cos (g) + isin (E) = - +i§,

3 2
. 2 2 1 3
2y = e7/6 = cos (g) + isin (%) =3 +i§ :
23 = €7/6 = cos (m) +isin(7) = —1,
. 4 4 1 3
24 = €®7/6 = cos (g) + isin (?ﬂ) =5 zg ,

. 5 5 1 3
z5 = e107/6 = cos (%) + 7sin (—W> =5 z£ .

Bearbeitungstermin: 3.4.- 7.4.



