
Lösungen (Matrixkomposition)

1 

ü a

λ1 = 1; λ2 = −1; λ3 = 3;
v1 = 81, 0, 0<; v2 = 81, 1, 0<; v3 = 80, 1, −1<;

ü a1

X = Transpose@8v1, v2, v3<D; X êê MatrixFormi
kjjjjjjj
1 1 0
0 1 1
0 0 −1

y
{zzzzzzz

ü a2

Det@XD
−1

Vektoren l.u.

ü a3

Dλ = 88λ1, 0, 0<, 80, λ2, 0<, 80, 0, λ3<<; Dλ êê MatrixFormi
kjjjjjjj
1 0 0
0 −1 0
0 0 3

y
{zzzzzzz

Xinv = Inverse@XD; Xinv êê MatrixFormi
kjjjjjjj
1 −1 −1
0 1 1
0 0 −1

y
{zzzzzzz

A = X.Dλ.Inverse@XD; A êê MatrixFormi
kjjjjjjj
1 −2 −2
0 −1 −4
0 0 3

y
{zzzzzzz
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ü a4

Eigenvalues@AD83, −1, 1<
Eigenvectors@AD880, −1, 1<, 81, 1, 0<, 81, 0, 0<<
Eigensystem@AD883, −1, 1<, 880, −1, 1<, 81, 1, 0<, 81, 0, 0<<<

ü a5

Det@AD � Det@DλD
True

ü b

A1 = Inverse@AD; A1 êê MatrixFormi
k
jjjjjjjjj
1 −2 −2
0 −1 − 4����3
0 0 1����3

y
{
zzzzzzzzz

Eigenvalues@A1D
9−1, 1, 1����3 =
Eigenvectors@A1D881, 1, 0<, 81, 0, 0<, 80, −1, 1<<
Eigensystem@A1D
99−1, 1, 1����3 =, 881, 1, 0<, 81, 0, 0<, 80, −1, 1<<=
Det@A1D � Det@Inverse@DλDD
True

ü b

A2 = Transpose@AD; A2 êê MatrixFormi
kjjjjjjj
1 0 0
−2 −1 0
−2 −4 3

y
{zzzzzzz
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Eigenvalues@A2D83, −1, 1<
Eigenvectors@A2D880, 0, 1<, 80, 1, 1<, 8−1, 1, 1<<
Eigensystem@A2D883, −1, 1<, 880, 0, 1<, 80, 1, 1<, 8−1, 1, 1<<<
Det@A2D � Det@DλD
True

2

ü a

λ1 = 1; λ2 = −1; λ3 = 3;
v1 = 81ê2, 0, 1ê2<; v2 = 81, 1, 0<; v3 = 80, 1, 1<;

ü a1

X = Transpose@8v1, v2, v3<D; X êê MatrixFormi
k
jjjjjjjjj

1����2 1 0
0 1 1
1����2 0 1

y
{
zzzzzzzzz

i
k
jjjjjjjjj

1����2 1 0
0 1 1
1����2 0 1

y
{
zzzzzzzzz

ü a2

Det@XD
1

Vektoren l.u.

ü a3

Dλ = 88λ1, 0, 0<, 80, λ2, 0<, 80, 0, λ3<<; Dλ êê MatrixFormi
kjjjjjjj
1 0 0
0 −1 0
0 0 3

y
{zzzzzzz
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Xinv = Inverse@XD; Xinv êê MatrixFormi
k
jjjjjjjjj
1 −1 1
1����2

1����2 − 1����2
− 1����2

1����2
1����2

y
{
zzzzzzzzz

A = X.Dλ.Inverse@XD; A êê MatrixFormi
kjjjjjjj
0 −1 1
−2 1 2
−1 1 2

y
{zzzzzzz

ü a4

Eigenvalues@AD83, −1, 1<
Eigenvectors@AD880, 1, 1<, 81, 1, 0<, 81, 0, 1<<
Eigensystem@AD883, −1, 1<, 880, 1, 1<, 81, 1, 0<, 81, 0, 1<<<

ü a5

Det@AD � Det@DλD
True

ü b

A1 = Inverse@AD; A1 êê MatrixFormi
k
jjjjjjjjj
0 −1 1
− 2����3 − 1����3

2����3
1����3 − 1����3

2����3

y
{
zzzzzzzzz

Eigenvalues@A1D
9−1, 1, 1����3 =
Eigenvectors@A1D881, 1, 0<, 81, 0, 1<, 80, 1, 1<<
Eigensystem@A1D
99−1, 1, 1����3 =, 881, 1, 0<, 81, 0, 1<, 80, 1, 1<<=
Det@A1D � Det@Inverse@DλDD
True
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ü b

A2 = Transpose@AD; A2 êê MatrixFormi
kjjjjjjj
0 −2 −1
−1 1 1
1 2 2

y
{zzzzzzz

Eigenvalues@A2D83, −1, 1<
Eigenvectors@A2D88−1, 1, 1<, 8−1, −1, 1<, 81, −1, 1<<
Eigensystem@A2D883, −1, 1<, 88−1, 1, 1<, 8−1, −1, 1<, 81, −1, 1<<<
Det@A2D � Det@DλD
True
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