Mathematik 1 C WS 2005/06

Losung
zur 2. Aufgabe

1. (a)
1 6 64 ~10
2 x| =2 = -12+43 | = -9
) -3 212 14
~10
-9 = /100 + 81 + 196 = /377 = 19.4165
—14 -
(b)
ll@l]? =1+444=9  ||b]|> =36+449=49  (@,b)> = (6—4+6)* = 64
V949 — 64 = /377
(c) 6 1 46
(@ a@) =9 9| —2 |-s8 2 | = —34 | =
@) =5 -3 ) 11

llall V9 9 =

2.
1 -2 0 1
3 0 0 -1
C1 0 +02 —92 +C3 4 - a
-1 1 1 0
c1 — 202 = 1 — Cy = —%
301 = -1 — C1 = —%

— 2cp + 4z = « —a= %
-+ e + ¢ = 0 —c3=3
~ L 2, 1,

Y= —5%1 — 5T2+ 573




3. Seien (x1,91), (z2,y2) € R?, a € R.

F((z1,91)) + F((22,92))

aF((z1,y1)) = a(

- 2z 1+ 2z T2 + Y2
= +

Y1 — o1 2y1 Yo — X2 2y
_ 221 + 219 1+ +x2 + Y2

Y1 —T1 + Y2 — 22 2y1 + 2y
_ 2(xq + x2) (1 + x2) + (y1 + y2)
(Y1 +y2) — (1 + 22) 2(y1 + y2)
F((z1 + 22,91 +y2)) = F((z1,y1) + (22,92))

211 1+ Y1
Y1 — 1 21

20z, ary + ay
ay) — axy 2001

= F((low,am)) = Flo(z1,y1))

Die Funktion F ist linear.

4.
1 - 2 1 —4 2 1 —4 2
3 0 |~ 0 13 -6 | ~ 0 13 -6 — Rg(4) =2
1 —4 0 13 -6 1 0 0 -
2 2 3 2 2 3 2 2 3
2 3 2 |~ 0 1 -1 ~ 01 -1 —Rg(B)=3
3 2 2 0 -1 -13/2 0 0 —15/2
1 —4 2 2 2 3 0 -6 -1
A-B= 3 1 0 2 3 2 = 8 9 11
1 9 —4 3 2 2 8 21 13
8 9 11 8 9 11 8 9 1
~ 0 -6 -1 |~ 0 -6 -1 ~> 0 -6 -1 — Rg(A-B) =2
8 21 13 0 12 2 0 0 0
5.
1 -2 01 0 O 1 -2 0|1 0 O
2 1 1|10 1 0 | ~ 0 1 al0 0 1
0 1 al0 0 1 2 1 -1]0 1 O
1 -2 0 1 00 1 -2 0 1 0 0
~ 0 1 leY 0 0 1 ~ 0 1 o 0 0 1
0 5 —-1]1-2 1 0 0 0 -1-5a|-2 1 -5

Die Matrix ist reguldr und damit invertierbar, wenn —1 — 5a # 0, also
o # —%. Dann koénnen wir die letzte Zeile durch —1 — 5« dividieren und

weiterrechnen:
1 -2 0
~> 0 1 (0%
0 0 1
1 0 O
~> 01 0
0 0 1

1 0 0 1 -2 0 1 0 0
_2 1
0 0 1 ~ 10 1 0| 555 155 Tisa
2 —1 5 0 0 1 2 —1 5
1+5a 14+5c 1+5a 1+5a 14+5a 1+5a
1+ 2 2
1+2sj? 1+§a T45a 4ot 1 l1+a 2a 2
¥ — A" = —2« a 1
Lo T T TrEa | 2 o]

14+5c

1+5a 1+5a




