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Losungen

Teil I: Wiederholung Matrizen und Eigenwertprobleme

I/1 Matrizenrechnung

Renmove[ "d obal " *"]

A={{1,2,3},{3,56},{4,56}}; A/MtrixForm

1 2 3
3 5 6
4 5 6

Al=I nverse[A]; Al //MatrixForm

0 -1 1
-2 2 -1

el={1,0,0}; e2={0,1,0}; e3={0,0,1};
A el

{1, 3, 4}

A e2

{2, 5, 5}

A e3

{3, 6, 6}

Spalten von A
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c

Al. el

5
{o. -2, 3}
Al. e2
(-1, 2, -1}
Al. e3

1
{1, -1, 3}

Spalten der Inversen von A

I/2 Eigenwerte, Eigenvektoren

Renove[ "d obal ™ *"]

a
A= {{1, 2}, {2, 3}}; A// MatrixForm
1 2
2 3)
Det [ A
1
bl

Al=l nverse[ A]; Al//MatrixForm
-3 2
PRy

EM-l dentityMatrix[2]; EM/MatrixForm

o 1)

Det [ A- 1 EM

“1-4x+ 2

A xVec= xVec= EM xVec bedeutet (A- EM ) xVec = 0Vec und dass hier nicht nur die Null-Ldsung existiert. Das
heisst Det[A- EM]=0. Diese Gleichung ist |6sbar (charakteristische Gleichung)!



LEMAIg2_05.nb

b2

b3

b4

sol vi=Sol ve[ Det[ A-A EM ==0, {A}]//Fl atten

(x52-+5, x>2++/5}

N %

{x - -0.236068, A - 4.23607}
Al = A .solvi[[1]]

2-+/5

A2 = al.solvi[[2]]

2+\/§

sol v2=Sol ve[ A. {x, y}==a1{x, y}, {x,y}]//Flatten
(o -g (1evE)y)

x1Vec = ({x,y}/.solv2)/.y->1

(3 (-1-¥5). 1

Simplify[ A x1Vec] == Sinplify[al x1Vec]

True

N[ x1]

-0. 236068

sol v2a=Sol ve[ A {x, y}== -0.236068 {x,y},{x,y}]//Flatten

{x->0., y->0.}

sol v3=Sol ve[ A. {x, y}==22{x, y}, {x, y}]//Fl atten
(o5 (135 y)

x2Vec = ({x,y}/.solv3)/.y->1

(5 (1:v5). 1)

Sinplify[ A x2Vec] == Sinplify[A2 x2Vec]

True
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b5

Tell II: Eigenwertprobleme und Matrixzerlegung

N[ X2]
4. 23607

Sol ve[ A {x, y}==4.23607 {x,y},{x,y}]//Flatten

{(x->0., y-0.}

Definitionen

Uln_]:=Ilnverse[S[n]];
M[n_]1:=S[n]. Ei [n].U[n];

pr[n_]:=Mdule[{}, Print["det (S) = ", Det [U[N]]];
Print ["Gegebene Matrix S = ", S[n] // Matri xForni;
Print ["Inverse Matrix U =", U[n] // Matri xForm;
Print ["Di agonal matrix D = ", Ei [n] // Matri xFor ni;
Print ["Resultat M =", M[n] // Matri xForni;

Print ["Ei gensystemvon M = ", Ei gensystem[M[n]]11]

/1

Ei [1] = {{1, O, 0}, {O, 2, 0}, {O, O, 3}};
S[1] = {{1, 1, 1}, {1, -1, 13}, {1, 1, -13}};

pr[1]
1
det (S) = T
1 1 1
Gegebene Matrix S = |1 -1 1 )
1 1 -1
o 3 3z
Inverse Matrix U= |+ -1 0
1 1
z 0 -3
1 00
Di agonalmatrix D= |0 2 O
0 0 3
5 1
2 —z 1
1 3
Resultat M= | & > -1
1 1
-7 —7 2

Ei gensystemvon M = {{3, 2, 1}, {{-1, -1, 1}, {1, -1, 1}, {1, 1, 1}}}

M[1] // TeXForm
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11/2
B [2] = {{1, O, 0}, {0, 1, O}, {0, O, 1}};
S[2] = {{1, 1, 1}, {1, -1, 1}, {1, 1, -1}};
pr[2]
det (S) =%
1 1 1
Gegebene Matrix S = |1 -1 1 )
1 1 -1
o 3 4
Inverse Matrix U= | 12 -1 0
P ot
1 00
Di agonalmatrix D= |0 1 O
0 0 1
1 00
Resultat M= |0 1 O
0 0 1
Ei gensystemvon M = {{1, 1, 1}, {{0, O, 1}, {0, 1, O}, {1, 0, 0}}}
11/3

Ei [4] = {{1, O, O}, {O, 1, O}, {0, O, 2}};
S[4] = {{1, 1, 1}, {1, -1, 13}, {1, 1, -13}};

pr[4]
1
det (S) = T
1 1 1
Gegebene Matrix S = |1 -1 1 J
1 1 -1
1 1
0 3z =3
Inverse Matrix U= |+ -1 0
1 1
z 0 -3
1 0 0
Diagonalmatrix D= |0 1 O
0 0 2
3 1
> 0 -3
Resultat M= | & 1 -1
1 3
-z 0 3

Ei gensystemvon M = {{2, 1, 1}, {{-1, -1, 1}, {1, O, 1}, {0, 1, 0}}}

Ei gensystem[M[4]]

{{2, 1, 1}, {{-1, -1, 1}, {1, O, 1}, {0, 1, O}}}
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11/4

Ei [3] = {{1, O, 0}, {O, 1, O}, {0, O, O}};
S[3] = {{1, 1, 13}, {1, -1, 13}, {1, 1, -13}};

pr [3]
1
det (S) = T
1 1 1
Gegebene Matrix S = |1 -1 1 )
1 1 -1
1 1
0 3 3
Inverse Matrix U= | 12 -1 0
1 1
z 0 -3
1 0 O
Di agonalmatrix D= |0 1 O
0 0O
1 1
z 0 3
1 1
Resultat M= | -5 1 =
1 1
z 0 3

Ei gensystemvon M = {{1, 1, 0}, {{1, O, 1}, {O, 1, O}, {-1, -1, 1}}}

Ei gensyst em[M[3]]
{{1, 1, 0}, {{1, o, 13, {0, 1, O3, {-1, -1, 133}

[I/5 Abbildung eines Kreises

B [5]1 = {{1, 0}, {0, 2}};
8[5] = {{11 l}! {11 _l}}v

pr [5]
1
det (S) = 5
. 1 1
Gegebene Matrix S = (1 71)
1 1
Inverse Matrix U = [i 21]
2 2
. . 10
Di agonal natrix D = (0 2)
3 _ 1
2 2
Resultat M = 1 3}
2 2

Ei gensystemvon M = {{2, 1}, {{-1, 1}, {1, 1}}}

M[5]. {X, ¥}
3x y X 3y
{5 }

-+

2 2 2 2
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ulx_, y_1:=(M[5]. {x, y})[[11];
ulx, yl

3x y

22

VIX_, y_1:=(M[5]. {x, y}) [[2]];
VX, yl

X 3y

2772

X[r_, ¢_1:=r Cos[e] +3;

1
yir_, _1:=r Sinfe] -1,

r =1.5;
pl = ParametricPl ot [{X[r, ], Y[r, 1}, {e, O, 2Pi }, AspectRati o - Automatic];

0.5¢
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p2 = ParametricPl ot [{u[x[r, ¢], YIr, 11, VIX[r, el, YIr, 11},
{o, 0, 2Pi }, AspectRatio- Automatic];

4 5 6 7

Show[pl, p2];

Ellipse!



