Dr. P. Thurnheer Grundlagen der Mathematik I ETH Ziirich
D-CHAB, D-BIOL (Analysis B) FS 13

Losungen zur Serie 1

Fiir die ersten 2 Aufgaben braucht man die folgenden Relationen:

& Fir z = a4+ ib = Re(z) + i - Im(2)

Im(z) =10

z=re¥ = |z|e"
p = arg(z) € [0,2m)

Z=a—ib=re ¥

Re(z) = : gelten folgende Beziehungen:
o a’>+ V=17
(arctan(?), fiir a > 0, b beliebig
arctan(2) + 7, fira<0,6>0
arctan(2) —r, fira<0,b<0
[ ] =
R S fiira =0, b > 0
-7, fira=0,b<0
| unbestimmt, fira=0,0=0
o cos(p) = ¢
e sin(p) =2

Bitte wenden!



1.

a)

b)

c)

=ty =3=1ll=4

arg(z) = —arg(z) = 240° = —¢ = p=120°=Zr

Damit ist:
Re(2) = cos(ip) -7 = —4 - 4 = 1
Im(z) = sin(p) -r = ¥ . L = 45

5 — (C1HVE)-(1-V3i) _ —142iv343 _ 1 AV
T anE)VE) 4 S

Damit ist:

Re(z) = 3

Im(z) = \/7§

P =va@ TR =/113=1

arg(z) = arctan(v/3) + k- 7 = 3

iz] = |i] - |z] = [2] = || = 5
Re(i%) = Re(i(a — ib)) = Re(b + ia) = b = Im(z) = 3.

¢ = arg(z) = arcsin(?) = 36.87° oder 143.13° (Man kann es nicht eindeu-
tig entscheiden)

Re(z) =71 - cos(p) = £4

Siehe nachstes Blatt!



d) arg(iz) = arg(ire™%) = arg(e’™/?re %) = arg(e!("/279)) = 1/2 — ¢
Man beniitzt arg(iz) = 300° = 2
= ¢=n/2—3r+k-2r = —{rm+k-2r = 2w = 150° (k so wihlen, dass
@ € [0,2m) ist)
2 =1Im(%) = Im(—i%) = Im(—i(a + ib)) = Im(—ia + b) = —a = —Re(z)
= Re(z) = -2

Im(z) = Re(z) - tan(p) = =2 - (—

— _ 4 _ 4
] = V@ T B = A+ d=2L

y=2
V3 V3

a) i)
= VBH1—i(VB+1) 1
T 1+ 1—i
= VBHI-iVBHD) —i(—VB+1) = (V3+1)
N 2
= Mz—ﬁ—i.
2
ii)
m=e "= J —igs dalzl=1undp = Im.

iii)

23 = 6271/3 26*277/34_0.2'6]1%

iv)
2, = Z’e—iTr/G — 67j7r/2 . 6—727r/6 — eiTr/S — % + ZT3

Bitte wenden!



b) 1)

a)

b)

¢)

arg(z) = p = arctan(\/%) + k-7 =210° = ¥ (Da z; im 4. Quadranten liegt.)

ii)
i 2 _ _ i .
(2’2)2253 — (6 ’LTI'/4> e 2m/3 _ e 2w/3 . e in/2 _ —ie 2m/3
—
=i

1ii)
z3 _ ,—2m/3 . _1 __ _—2m/3_—in/3 _ ,—2r/3(1 _ ;\/3
D=e a7 =€ e =e (5 —1%)

1 5—16i _ 5160 _ 5 _ ;16
5416i  (5+164)(5—167) 281 281 281

1 2-5i 25 _ 2 ;5
2450 (2451)(2—54) 29 29 29

(L+ )" + (1= i)™ = (V2" 4 (V2e ™) = /27 (¢t 4 eminm/t) =
27/2 . 2 cos(nm /4)

241 (z4D(E=1) _ |2P—2+2-1 _ |2]2—2ilm(2)—1 __  a24p2—1 i 2b
P PAS T |z—1|2 o |z—1]2 T (a—1)2+4b2 (a—1)2+b2



