Blatt 2, Aufgabe 3

21:4+5i, 22:3+i

(a)

= Re(z1+22) = 7, Im(z1+ 22) = 6 (nicht 67)

21 —29 = 4451 —(3+1i) = 1+4i
— Re(z1—29) = 1,Im(z1—2) = 4

i2=—
sz o= (A450)B+i) = 12+4i+15i+52 "= 74100

—> Re(z1-29) = 7, Im(21-2) = 19

n A+5i (A+5)(3—14) 12 —4i+ 15i — 5i

% 3+i  (B3+49)(B—14) 9 — 2
_ el 17 1
- T 10 1010

— Re <ﬁ> — 1,7, Im <i> — 1,1
z9 Z9

Z1 = 4-5,% = 3—1, |n = v32+12 = V10

(3+i)2—6(3+14)+10 = 9+ 6i+i>— 18 — 6i + 10
= 94+ (-1)— 18410 = 0 /

(3= —=6(3—4)+10 = 9—6i+i*—18+6i+10 = 0 /



(d) zu zeigen: C ist ein Korper

Uberpriifen der Kérperaxiome:

Seien z; = x; +iy; € C bel. fiir j =1,2,3 (z;,y; € R).

Additive Eigenschaften:
(i) Assoziativitét:

21+ (22+23) = 21 + iy + (x2 + 1y2 + 23+ iys)
=x + zy1 + ((LEQ + l’3) + z(y2 —+ y3))
=1 + (22 +x3) + (Y1 + (Y2 + ¥3))
R Korper .
=P @y 4+ ) + a3 +i((yr + 1) + y3)
= (x1 + 22+ 1(y1 + y2)) + 3 + iys

= (1 +ip + 22 +iy) Frs+iys = (21 +22)+23
(i) Kommutativitét:
21+ 29 = :cl—l—iy1—|—$2+iy2 = l’1+$2+i<y1+y2)

RKirper . . . . o
= xotaxiti(yetuy) = vatiye i tiyy = 22+2

(iii) Neutrales Element beziiglich der Addition:
0 =0+ -0 ist das neutrale Element, da

2140 =214+ +0+7-0 = 21 +0+i(y1 +0) = 21 +iyy = 2
(iv) Inverses Element beziiglich der Addition:
Zu z =x + 1y ist —z := —x + i(—y) das inverse Element, da

z4(—2) = z+iy+(—x)+i(—y) = z+(—2)+i(y+(-y)) = 0+i-0 =

Multiplikative Eigenschaften:
(i) Assoziativitit:

21 (22 23) = (z1 + i) - (waxs — yoys) + i(ays + T312))
= 1 (223 — Yays) — Y1 - (V2ys + T3Y2)

+i- (w1 (22ys + 23y2) + (2223 — Y2u3) - 1)

R Koérper
=  T1T2X3 — T1Y2Y3 — Y1T2Y3 — Y1X3Y2

+ i(x122Y3 + T123Y2 + T2X3Y1 — Y2YsY1)

R Korper
=" (172 — y1y2) - 23 — (T1Y2 + Tay1) - U3

+1- ((1’11‘2 —1Y2) Y3 + 23 - (T1y2 + l’2y1))
= (w122 — y1yo + i(@1y2 + T2y1)) - (w3 + iy3)
= ((Qil + Zy1> . (%2 + Zyg)) . (133 + Z’yg) = (Zl : 22) © 23 \/



(ii) Kommutativitét:

210 z0 = (x1+iyn) - (22 +iy2) = (2122 — yiye) + i(21Y2 + 22y1)
R Korper .
=" (z21 — Yoyn) + i(T2y1 + 21Y2)
= (132 + ’Lyg) . (1’1 + zyl) = 2921 \/
(iii) Neutrales Element beziiglich der Multiplikation:
1 =1+:-0 ist das neutrale Element, da
1'21 = (1+zO)(:c1—|—zy1) = (1m1—0y1)+z(1y1+m10) = x1+iy1 = 21

(iv) Inverses Element beziiglich der Multiplikation:

wz=x+iy#0ist 271 = 555 44

- das inverse Element, da
T4y

—y
x2 +y2

-1 . x . -y
z-z 5 =(x+1 ( +1- )
( y> x2+y2 x2+y2

x? —y? , —x x
_ S S e T
$2+y2 x2+y2 $2+y2 x2+y2
2, .2
Y 0= 1440 = 1
x2+y2

Distributivitét:

2 (224 23) = (w1 +iy) - ((w2+ 23) +i(y2 + y3))

=a1-(ze+as) =y - (o +ys) +i- (v (Y2 +ys) + (22 +x3) - 1)
R Koérper .
=" 11To + 2123 — Y1Y2 — Y1Ys + (@192 + T1ys + Toyr + T3y1)

=" 2122 — Y1Ye + i(T1y2 + Toy1) + 123 — Y1ys + H(21ys + T3Y1)
= (z1 +iy1) - (wg +iya) + (x1 +ivh) - (w3 +iys) = 21-20+21-23 +/

Alle Korperaxiome sind erfiillt — C ist ein Korper



