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1 Bestimme Re z, Im 2z, |z|, argz

1.1
L=3 = |o=1
—| = Zl = —
3
47 s
argz:? = argz = —
a 2w
T = COS?
I
5y 1
¢ = 73
1
a = —=
6
1
Vaz+12 = =
a“ + 3
1\2 1 1
—= v = ¥ o= =
(6) + 3chr 9
oo Lot _4-1
9 36 36
y - ]2 /L
36 12
1
R = =
e Z 6
, 1
m z = ——
V12
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1.2
Lo ~1+0V/3  (=1+iV3)(1—iV3)  —1+2iy/3—3i
14+iV3 (1+14v3)(1 —iv3) 1 — 342
Lo_ 2+2V3 1 V3
B 4 2 2
1
Rez = =
2
e — V3
=T 5
2
N\ (V3
= (= =) =1
4= (3) +<2>
ﬁ T
argz:arctan%:arctan\/g = 3
2
1.3
Re (iZ) = Re (i(a —ib)) = Re (ai — bi®) =Re ai +b =
b pu—
liz| = |i(a —ib)| = lia + b = Va2 + b2 = Va2 + 32 =
a>+9 = 25
a> = 16
a = +4
Rez = 44
Imz = 3
2] =5
3
argz = iarctanz
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14
- Imf,:lmaJr_Zb:Imw:Imm_b:Im(b—ia)
1 7 7 —
a = =2
—% = arg(iz) = argi(a + ib) = arg (ia — b) = arg (—2i — b)
g = arg(—b+ 2i)
2
= = tan%zx/g
2
b = ——
V3
Rez = -2
I 2
mz = -
V3
2\> 4
E \/( ) 7 7
_2
argz = arctan _\f :arctan%:%
2 Schreibe in der Form z = a + b
2.1
2.1.1 2z
V3+1—i(V3+1) (V3+1-iv3—i)(1—1i)
1+ B (1+4)(1—1)
VB4 1—iB—i—iV3—i—i®/3—i? 2V3+2—2V3i—2
B 1—42 B 2
=V3+1+i(—V3-1)
2.1.2 2z

(\/§+i)6(1—¢)=< NEESE ea“ta“(%)>6(1—i)

=20 60 (1 —i) = —64(1 —i) = —64 + i64
=1
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2.1.3 =23

e ' = gleichschenkliges (a = b), rechtwinkliges Dreieck wobei die Hypote-
nuse die Lénge 1 hat.

12_ 2 2

=a"+a
1 —
5 = a
+ ib 1 ;1
at+ib = ——i—
V2 V2
2.1.4 2z
1 = e_i%zel%
€i2_7r
1 47 \/§
mz = sin—=———
3 2
47 1
R = _— = ——
ez cos 3 5
NI
g - VoL
a—+1 5 22
2.1.5 zj
ie
z1
T 1
Imz, = sin—=——
6 2
T V3
Re z, = —_ = —
ez cos 6 5
V3 o1 V3 1 1 /3
| — —i— = i—+—-—==-4+1—
2 2 2 2 2
2.1.6 2z
7\ 2 T s
— <ez5> =e"2 =¢ 2 x=0.209
2.2
2.2.1

. —V3-1 1T
arg z; = arctan | ———— | = arctan —1 = —
o V3+1 4
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2.2.2

R SRS B R A R
2.2.3
3 -1 1 -3
I s ()
B3+ (3+09) (5-09)
Bl R R S L SR R
143 4 4 2 2

3 Bestimme alle komplexen Zahlen z

3.1
Polynom zweiten Grades = 2 zwei Losungen.
22 =(a+ib)? = i
a® 4 2iab —b* = i
A= = 0=>a=+b
2tab = 1
1
ab = 3 daa=+b=a=5b
@ = 1
2
1
a=b = £—
V2

Losungen: % + z% und _% — z%

3.2

3 3

Eine Losung von z° = —1 kann erraten werden: (—1)° = —1.Die anderen
drei Losungen sind gleichmissig auf dem Einheitskreis verteilt da —1 = '™

ist sind die zwei Losungen: e's und e'3 .

zZ1 = —1
1 3
zo = COS%—F’L'SiIlg:i—F’L'%
1 V3
z3 = T —i—=
2 2
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3.3
. 8L(VB+i) B81(V3+i)(—v3—i) 81(-3-2iv3+1)
z _= = _=
—V3+i (—V3+1i) (V3 —i 3+1
C81-—2(1+iv3) 81 813
N 4 2 2
812  3.812 \/812(1+3)
_= _— = _= ]_
" \/4 T 1 s
_81v3 T
p = arctanigl:arctan\/g:§
2
Z4 _ 81€Z(%+2]€ﬂ')
z = 3@1(34""2]%)—36@(%"'61]6_2”)
z1 = 3@1'12
-7
2o = 3e'1i2
z3 = 361'11372”
24 = 36i119_2ﬂ
3.4
422+ (2 -2 = 3
4(a +ib)(a —ib) + ((a +ib) — (a —ib))*> = 3
4(a® +b*)(2ib)* = 3
4a® + 40 + 4i°0* = 3
4a® + 40 — 40 = 3
4a* = 3
o o= V3
2
b = eR
3.5

iz2—|—2z—{—\/§:0

—24/22 — 4i\/3
21 =
! 2
—2 /22 — 4i\/3
zZ9 =

27
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4 Teich mit Forellen

4.1
Vo = 17280lzur Zeit tg
N(t) = Anzahl Forellen im Teich zur Zeit ¢
N(0) = 1864 Forellen zur Zeit to
1
z = 12—
min
1
a = 8—
min
2 Forellen
S T R
2 Forell
k = 12— = § ore' e Zufluss Forellen
40 5 min
a = Proportionalitatsfaktor

Wassermenge im Teich ist egal, da die Anzahl abfliessenden Forellen pro-
portinal zur Anzahl Forellen im Teich ist.

N0+ At) = N(0)+ Atk — AtN(0)a

N(0+ At) — N(0)
At

kE—N(0)«a
N@t) = k— Nt

N({t) = ce ™ +k

3
N(©)=1864 = ce +3
=1
3
1864 = =
c+ 5
3
9317
c = —— =1863.4
5
3
N@)::l%&@ﬂ”+g

4.2



