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Lösung
zur 2. Aufgabe
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100 + 81 + 196 =
√

377
.
= 19.4165

(b)

||~a||2 = 1+4+4 = 9 ||~b||2 = 36+4+9 = 49 〈~a,~b〉2 = (6−4+6)2 = 64

√
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√
377

(c)
〈~a,~a〉 = 9

〈~a,~b〉 = 8
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√
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√
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√
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c1 − 2c2 = 1 → c2 = − 2

3

3c1 = −1 → c1 = − 1

3

− 2c2 + 4c3 = α → α = 8

3

−c1 + c2 + c3 = 0 → c3 = 1

3

~y = −1

3
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2

3
~x2 +

1

3
~x3



3. Seien (x1, y1), (x2, y2) ∈ R
2, α ∈ R.

F ((x1, y1)) + F ((x2, y2)) =

(

2x1 x1 + y1

y1 − x1 2y1

)

+

(

2x2 x2 + y2

y2 − x2 2y2

)

=

(

2x1 + 2x2 x1 + y1 + x2 + y2

y1 − x1 + y2 − x2 2y1 + 2y2

)

=

(

2(x1 + x2) (x1 + x2) + (y1 + y2)
(y1 + y2) − (x1 + x2) 2(y1 + y2)

)

= F ((x1 + x2, y1 + y2)) = F ((x1, y1) + (x2, y2))

αF ((x1, y1)) = α

(

2x1 x1 + y1

y1 − x1 2y1

)

=

(

2αx1 αx1 + αy1

αy1 − αx1 2αy1

)

= F ((αx1, αy1)) = F (α(x1, y1))

Die Funktion F ist linear.
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3 1 0
1 9 −4
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0 13 −6
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1 0 0



 → Rg(A) = 2
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2 3 2
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0 1 −1
0 −1 −13/2
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0 0 −15/2



 → Rg(B) = 3

A · B =
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3 1 0
1 9 −4



 ·
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3 2 2
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0 −6 −1
8 9 11
8 21 13





;





8 9 11
0 −6 −1
8 21 13



 ;





8 9 11
0 −6 −1
0 12 2



 ;





8 9 11
0 −6 −1
0 0 0



 → Rg(A · B) = 2
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1 −2 0 1 0 0
2 1 −1 0 1 0
0 1 α 0 0 1





;





1 −2 0 1 0 0
0 1 α 0 0 1
2 1 −1 0 1 0





;





1 −2 0 1 0 0
0 1 α 0 0 1
0 5 −1 −2 1 0



 ;





1 −2 0 1 0 0
0 1 α 0 0 1
0 0 −1 − 5α −2 1 −5





Die Matrix ist regulär und damit invertierbar, wenn −1 − 5α 6= 0, also
α 6= − 1

5
. Dann können wir die letzte Zeile durch −1 − 5α dividieren und

weiterrechnen:
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 → A−1 =
1
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1 + α 2α 2
−2α α 1
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