B2_Speziall_ESnb

Matrizen und Eigensysteme

Renove[ "d obal ™ *"]

Uebung 1

Konstruktion der Matrix

eW=1; eW2=2;;
d={{ew, 0}, {0, eV} };
a={2,-1}; b={3,2};
m={ a, b} ;

nr=Tr anspose[ n ;
nil=l nver se[ n] ;
r=nil. d. m

10 6 2 11
= <z} {5+ =}
r// MatrixForm

10 6
7 7
2 11
7 7

mr/ / Mat ri xForm

2 3
% 2]

Mat ri xPower[r, 1]

10 6 2 11
U= b {5+ =1
Mat ri xPower[r, 2]

16 18 6 19
{{7, 7]” {7' 7”
mr.d.d. ml

16 18 6 19
(% 215 2
d={{eW, 0}, {0, eV2}}

{{1, 0}, {0, 2}}

el={1, 0}; e2={0, 1};
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Daten

Mat ri xRank[r]

2

Nul | Space[r]
{}

CharacteristicPolynom al [r, X]

2 -3x +x2

Char acteri sti cPol ynom al [ d, x]

2 -3x +x2

Tr[r]

3

Tr[d]

Det[r]

Det [ d]
2

RowReduce[ r]

{{1, 0}, {0, 1}}

Kern, Im
Nul | Space[r]
{}
RowReduce[ r]
{{1, 0}, {0, 1}

RowReduce[r]. {x1, x2}

{x1, x2}
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Inverse Matrix

ri=lnverse[r]

(2 -7 7

~| o
-
-

ri//NMatri xForm

-
5y

1 5

7 7
rl=nr.d. nl

10 6 2
= b iz 51
nil. | nverse[d] . mrl

i 2) (3. 21

ml. | nverse[d]. ml// Matri xForm

¥ 3

[

~|= n—\‘la
FNIS
~Njo N|w

EW, EV

eWtEi genval ues[r]
{2, 1}

eV=Ei genvectors[r]

({3 1} 2 1)

Ei genvectors[r]//Matri xForm

% 1)
-2 1
Ei gensystenir]

(2 11 ({3 1) -2 1)

Abbildung:
r.{x1, x2}// Matri xForm

7 7
2x1 n 11 x2

( 10 x1 + 6 x2 ]
7 7
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r.el
(7 7
r.e2
(3 7)
ri.el
(77
rl.e2
(2. =)

{a x1,x2}// MatrixForm

2x1, -x1
e

r.eVv[[1]]
{3, 2}
r.eVv[[2]]

{721 l}

ri.eV[[1]]
{3, 2}

ri.evV[[2]]
{_21 1}
r.Transpose[{k1l eV[[1]],k2 eV[[2]]}]

({3Kk1, -2Kk2}, {2k1, k2}}

ri.Transpose[{kl eV[[1]],k2 eV[[2]]}]

({3k1, -2Kk2}, {2k1, k2}}
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Uebung 2

Konstruktion der Matrix

eWl=1; eW=2; eWs=3;

d={{eW, 0, 0}, {0, eW2, 0}, {0, 0, eV2}};
a={2,-1,0}; b={3,2,0}; c={0,2,4};
m~ a, b, c};

nr=Tr anspose[ n ;

ml=I nver se[ mT] ;

r=mr.d. nl

mr/ / Mat ri xForm

2 3 0
-1 2 2
0 0 4

Mat ri xPower[r, 1]

17 7 7h 15 7 @) 002
Mat ri xPower [ r, 2]

U7 7 70 3 7 ) 0w
nir.d. d. nl

U7 7030 (50 70 4g) 004

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

Daten

Mat ri xRank[ r]

3
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Nul | Space[r]

{}
CharacteristicPolynomal[r, x]
4-8x+5x%2-x8

Char acteri sticPol ynom al [ d, x]
4-8x+5x%2-x8

Tr[r]

5

Tr[d]

Det[r]

Det [ d]
4

RowReduce[ r]

{{1, o, 0}, {0, 1, 0}, {0, O, 1}}

Kern, Im
Nul | Space[r]
{3
RowReduce[ r]
{{1, 0, 03}, (O, 1, O}, {O, O, 1}}

RowReduce[r]. {x1, x2, x3}

{x1, x2, x3}

Inverse Matrix

ri=lnverse[r]

Uiz -2 o) =
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ri//NMatri xForm

ml. | nverse[d]. nl
11 3 1 5 1
{7 = o} {5, =, 0}, {0, 0, 5}}

ml. I nverse[d]. ml// Matri xForm

1

1
14
1

T

0

o

3
7
5
7

o
o
N[

EW, EV

eWtEi genval ues[r]

{2, 2, 1}
eV=Ei genvectors[r]

H,%,o,u,{g,l,w,{a,l,m}

Ei genvectors[r]//Matri xForm
3
3
3 10
-2 1 0
Ei gensystenir]

{{2, 2, 1}, {{_%, 0, 1}, {%, 1, 0}, (-2, 1, 0}}}

Abbildung:

r.{x1, x2,x3}// MatrixForm

10 x1 n 6 x2 3x3

7 7 7
2x1 11x2 3x3
7t T7 ot

2x3
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{a x1,b x2, c¢ x3}//MatrixForm

2x1 -x1 O
3x2 2x2 0
0 2Xx3 4x3

r.{1,0,0}

10 2
770

r.{0, 1,0}

6 11
(e

)

r.{0,0, 1}
3 3
{-= 17 2}

ri.{1,0,0}

10 2
770

r1.{0,1,0}

6 11
lz2 79

ri.{0,0,1}

r.ev[[1]]

(-3 0 2}

r.eVv[[2]]

{3, 2, 0}

r.eVv[[3]]

{-2, 1, 0}

ri.eV[[1]]

(-3 0 2}

ri.eVvV[[2]]
{3, 2, 0}

ri.eV[[3]]
{-2, 1, 0}

r.Transpose[{kl eV[[1]].,k2 eV[[2]],k3 eV[[3]]}]

{{_32&, 3k2, -2k3}, (0, 2k2, k3)}, (2k1, 0, 0}}
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ri.Transpose[{kl eV[[1]],k2 eV[[2]],k3 eV[[3]]}]

{{732&, 3k2, -2k3}, (0, 2k2, k3}, {2k1, 0, 0}}

Uebung 3

Konstruktion der Matrix

eWL=1; eW=2; eWs=0;

d={{eW, 0, 0}, {0, eW2, 0}, {0, O, eVB} };
a={2,-1,0}; b={3,2,0}; c={0,2,4};
m={ a, b, c};

nr=Tr anspose[ n ;

nil=l nver se[ n] ;

r=nir.d. m

10 6 3 2 11 11
W77 7bh iz 7 1) 00 0
r// MatrixForm

0 6 _3

7 7 7

2 o1 11

7 7 14

0 0 0 ]
mir/ / Mat ri xForm

2 3 0

-1 2 2

0 0 4
Mat ri xPower [ r, 1]

10 6 3 2 11 11
W77 -7bh iz 7 1) 0.0 0
Mat ri xPower[r, 2]

16 18 9 6 19 19
U7 7 7h iz 7 1) 1000
nr. d. d. m

16 18 9 6 19 19
(3 2 -2 (5 2 1) 0o

Daten

Mat ri xRank[r]

2
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Nul | Space[r]
1
{{o. 3. 1}}

CharacteristicPolynomal[r, Xx]
-2x +3x%2-x8

Char acteri sti cPol ynom al [ d, x]
-2x +3x%2-x8

Tr[r]

3

Tr[d]

Det[r]

Det [ d]

0

RowReduce[ r]

{{1, 0, 03, {0, 1, 7%}, {0, 0, 0}}

Kern, Im
Nul | Space[r]
{{o. 5. 1}}
RowReduce[ r]
{{1, 0, 03, {0, 1, 7%}, {0, 0, 0}}
RowReduce[r]. {x1, x2, x3}

{xl, X2 - % 0}

Inverse Matrix

ri=lnverse[r]

6 3 2 11 11
I T SR S vt

2
707 aa b 000 0

Inverse::sing : Matrix {{ {0, 0, 0}} is singular. Mehr ...

10
Inverse[{{g, 8, —%} {
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11

ri//NMatri xForm
10 6 3

2
Inverse[{{7, - = h {5 = -7} 0.0 0}}]
rl=n.d. ml
10 6 3 2 11 11
W77 -7h iz 7 1) 0.0 0
nil. | nverse[d] . mrl
Inverse::sing : Matrix {{1, 0, 0}, {0, 2, 0}, {0, O, O0}} is singular.
2 3 3 1 2 1 1
Uz -5 b 15 7 -7h {00 711
I nverse[{{1, O, 0}, {O, 2, O}, {0, O, O}}7]. {{2, 3, 03},

ml. | nverse[d]. ml// Matri xForm

Inverse::sing : Mtrix {{1, 0, 0}, {0, 2, 0}, {0, O, 0}} is singular.
2 3 3 1 2 1 1

s -5 b {5 5 -5} {00 Z}}
Inverse[{{1, O, 0}, {0, 2, O}, {0, O, O}}]. {{2, 3, O},

Mehr ...

{-1, 2, 23,

{0, 0, 4}}

Mehr ...

{-1, 2, 23, {0, 0, 4}}

EW, EV

eWtEi genval ues[r]

{2, 1, 0}

eV=Ei genvectors[r]
3 1
3 7 W)

Ei genvectors[r]//Matri xForm

1, 0}, {-2, 1, 0}, {o,

0
0

3
2
-2

0

1
1

[

2
Ei gensystenir]

{{2, 1, 0}, {{%, 1, 0}, {-2, 1, 0}, {o, 1 1}}}

Abbildung:
r.{x1, x2,x3}//MatrixForm
10x1 |, 6x2 _ 3x3
7 7 7
2x1 + 11x2 _ 11x3
7 7 14

0
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{a x1,b x2, c¢ x3}//MatrixForm

2x1 -x1 O
3x2 2x2 0
0 2Xx3 4x3

r.{1,0,0}

10 2
770

r.{0, 1,0}

6 11
(e

)

r.{0,0,1}

3 11
-7 13 0

ri.{1,0,0}

10 2
770

r1.{0,1,0}
(8,
=

7 0

ri.{0,0,1}

3 11
713 0

r.eV[[1]]
(3, 2, 0}
r.eV[[2]]
(-2, 1, 0}
r.eV[[3]]
{0, 0, 0}
ri.eVvi[1]]
(3, 2, 0}
ri.evi[2]]
(-2, 1, 0}
rl.eV[[3]]
(0, 0, 0}

r.Transpose[{k1l eV[[1]],k2 eV[[2]],k3 eV[[3]]}]

({3k1, -2k2, 0}, {2Kk1, k2, 0}, {0, 0, 0}}
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13

ri.Transpose[{kl eV[[1]],k2 eV[[2]],k3 eV[[3]]}]

({3k1, -2k2, 0}, {2Kk1, k2, 0}, {0, 0, 0}}



