TEM1Alg_10_02_Loes.nb

Losungen

Rermove["d obal ™ %" ]

OP1 = {2, 0, 6};
a={3, 1, 4},
b={1, 0, 0};
c =Cross[a, b]

{0, 4, -1}

d=Cross[a, c]

(-17, 3, 12}

ea =a/Norm[a]

(e == 215}
\26 1 /26 1
ea// N

{0. 588348, 0.196116, 0. 784465}

ec =c /Norm[c]

4 1
O, e, T T
{ V17 V17 )

ec// N

{0., 0.970143, -0.242536}

ed =d/ Norm[d]

17 3 2
26 Jaaz 842z}

ed//N

{-0. 808608, 0.142695, 0.570782}
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b
M= Transpose[{ea, ec, ed}]; M// MatrixForm
3 17
e 0 V26
1 _4 _3
\/26 Niva /442
2 1 2
25 - S+ =T
M7/ N// Matri xForm
0. 588348 0. -0. 808608
0.196116 0.970143 0. 142695
0.784465 -0.242536 0.570782
C
M nv =l nverse[M]
{{31#2}{041} (s g
26 1 /26 137 a7 17 7' 26 ' \[a42 '
M nv // Matri xForm
3 1 2
e v 2 J%&
0 _4 1
Niva Niva
[z s . [ 2
26 Jaiz 221
Mnv //N// MatrixForm
0. 588348 0.196116 0.784465
0. 0.970143 -0.242536
-0.808608 0.142695 0.570782
OPls = M nv. OP1
2 6 2 34
15,43~ 30 221 ‘Jﬁ}
OP1ls // N
{5. 88348, -1.45521, 1.80748}
d

Drehfe_1:={{1, 0, 0}, {0, Cos[e], -Sin[e]}, {0, Sin[e], Cos[e]}}
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Dreh[2Pi /3] // Matri xForm
0

Dreh[2Pi /3] //N// MatrixForm

1. 0. 0.
0. -0.5 -0. 866025
0. 0.866025 -0.5

Dreh[4Pi /3] // Matri xForm

1 0 0
N3
2

0 -
0

‘ (NI
N

-1
2

Dreh[4Pi /31 //N// MatrixForm

1. O. 0.
0. -0.5 0. 866025
0. -0.866025 -0.5

OP2s =Dreh[2 Pi /3]. OP1s

2 | 34
{15 13'\/17‘_v—36 221‘ 13 |’
OP2s // N

{5.88348, -0.837713, -2.16399}

OP3s = Dreh[4 Pi /3]. OPls

2 3 1 2 | 34
{15/ 13 \/ﬁ+7\/§36 221 A\ 13 |

OP3s // N

{5. 88348, 2.29293, 0.356514}

OP3as =Dreh[4Pi /3]. 0P2s

2
{15 13
1 3 1 = 2 34
T =2 V3|38 21 13
1 34
2 SJ* 36\/221 "4 13
OP3as // N

{5. 88348, -1.45521, 1.80748}

1
2

2

ﬁ

3
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e
oP2=MOP2s; OP2//N
{5.21136, 0.0323537, 3.58339)}
OP3=MOP3s; OP3//N
{3.17326, 3.42918, 4.26276}
OP3a = M OP3as; OP3a// N
(2., 0., 6.}

f
V = Det [{OP1, OP2, OP3}]/6

3
525 ./ %
13
V//N
13.718
Va = Det [{OP1, OP2, OP3a}]/6
0
Va// N
0.
2

Renmove["d obal ™ "]

a

a=1{3, 1, 2}; b={-1, -1, 0}; c={1, -2, -2};

M= Transpose[{a, b, c}]; M// MatrixForm
3 -1 1

1 -1 -2
2 0 -2

Q
I
~
-
=

o, 03, {0, 1, 03}, {0, O, 0}}; D // MatrixForm

[« e
[ o]
o O o




TEM1Alg_10_02_Loes.nb

A=MD .lInverse[M]; A// MatrixForm

1
5
2
5

olw ol

alv gl ol s

2 3
5 5

A//N// Matri xForm

0.8 0.2 0.2
0.4 0.6 -0.4
0.4 -0.4 0.6

b
QA = {l, 0, 0}, B = {O, 1, O}, oC = {O, 0, l},
A. OA
4 2 2
g5 )
N[%]
(0.8, 0.4, 0.4}
A. OB
1 3 2
{55 %!
N[
{0.2, 0.6, -0.4)
A. OC
1 2 3
{55 5J
N[%
(0.2, -0.4, 0.6}
C

Nor m[Cross[OB-0A, OCC-0A]]1/2
V3
2
N[%
0. 866025

Nor m[Cross[A. OB-A.OA, ACC-A . QA1]1/2

33
10
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N[%

0.519615

Renmove["d obal ™ "]

{{8, 1, -2}, {4, 5, -4}, {1, -1, 5}} // MatrixForm

8 1 -2
4 5 -4
1 -1 5

M3=1/3{{8, 1, -2}, {4, 5, -4}, {1, -1, 5}}; M3 // Matri xForm

wlo W=
|
[SEEAIN

Wk W~ w|o

-1
3

w|;

EW-= Ei genval ues [M3]

{3, 2, 1}

EV = Ei genvect or s[M3]

{{1, 1, 03, {1, 0, 13, (O, 2, 1}}

EV[[1]] /Norm[EV[[1]11]
1 1

—_— 0

7z Y

N[%]

{0.707107, 0.707107, 0.}

EVI[2]]1 /Nor m[EV[[2]1]

1 1
{W' 0, W}
N[%]

{0.707107, 0., 0.707107}

EV[[31] /Nor m[EV[[3]]]
2 1

0, —, —

N[%]

{0., 0.894427, 0.447214}
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{{A, 0, 0}, {0, A, O3}, {O, O, A}} // MatrixForm

A 0 O
0 x 0
0 0 x

ld[a_1:={{2 0, 0}, {0, A, 0}, {O, O, A}}

p[A_]1:=Det [MB-1d[A]]; P[A] ==

6-1121+622-23=0

p[A] u // Expand

6u-11urx+6ur2-unxd

(p[A] u// Expand) /. {(A"3) -» MB. MB. MB, (A"2) - MB. MB, A > M3, u->1d[1]} // MatrixForm

0 0 O
0 0 O
0 0 O

exp=(u (p[r] -6)/(-61) //Expand) /. {Ux -2, uUA"2 > 2a"2}

11u 22
6 6
exp

11u 22
6 6

(exp /. {u->1d[1l], (A*2) - MB. MB, x> M3}) // Matri xForm

7 1

18 18

w|N o~ ©f-

res=(exp/. {(A"2) > MB.MB, x> M3, u->1d[1]}); res // MatrixForm

w[N o~ ©fk

I nverse[M3] // Matri xForm

7 1 1
18 18 9
4 7 4
"9 9 9
1 1 2
"6 6 3
res ==l nverse[M]

True
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Inverse[M3] ==1/6 MB.MB -M3+11/61d[1]

True

Renmove["d obal ™ "]

M = ({0, 1, 0, 0}, {0, O, 1, O}, {O, O, O, 1},

O O oo

,-\
e NeoNeoNeo! §

. M4) 7/ Matri xForm

[eNeNeoNea! §

O O oo
O OO

. M4 M) // Matri xForm

[eNeoNoNe) §
O ooo
O ooo

). (MA. M4) // Matri xForm

O O oo
O O oo

.M4) // Matri xForm

O O oo

{0, 0, O, 0}};

M4 // Mat ri xForm
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). (MA. MA. VA. M4) // Matri xForm

e NeoNeoNe! §
oo oo
oo oo
oo oo

Renmove["d obal ™ " ]

Mb={{1, 2, 3, 4, 5}+{1, 1, 2, 1, 23,

{3, 2, 1, 5, 43,

(7, 2, -3, 7, 21,

{1, 1, 2, 1, 2y-{1, 2, 3, 4, 5}}; Mb// MatrixForm

2 3 5 5 7
2 1 5 4
2 37 2
1 -1 -3 -3

o N w

bl=(4+2 3,1, 2-4}

{6, 3, 1, -2}

b2 =(4+2, 3, 0, 2-4}

{6, 3, 0, -2}

X = {x1, x2, x3, x4, x5};
Sol ve [Mb. X == b2, X]
{1

Sol ve[Mb. X = bl, Xx]

(xlo-L,3X4 3X5 ., 7 17x4 13x5
4" "4 4 44 4

c

Fall fir b1l: Dim Lésungsraum = 2

X3 > =
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d

Rang = Ordnung - Dimension=5-2=3

Renmove["d obal ™ " ]

S={{-2, 2/Sqrt [3]1}, {2/Sqrt [3], 2}}; S// MatrixForm

2
2 5
2
N

X = {{x1}, {x2}}

{{x1}, {x2}}

Flatten[Transpose[X].S. X // Simplify][[1]]
4 x1 x2

~2x12 + -2 1 2x22
\/3

syst = Ei gensystem[S] // Sinplify

4 4
_ L 1 [[-2-4/3, 1), {2-+/3, 1
(- o) {{2-va 1) )
D = {{syst[[1]11[[1]], O}, {O, syst[[1]11[[2]1}}; DI // MatrixForm

__4 0

5

niv_]:=v/Norm[v]
M= Transpose[{n[syst [[2]1]1[[211], n[syst [[2]11[[211]1 }1; M// Matri xForm

2.5 2.3
J1+(2+v7 )7 1+ (2-43)7

1 1
\/1+(2+\/§)2 \/14—(2—\/?)2

M// N// Matri xForm

-0. 965926 0.258819
( 0. 258819 0. 965926 )

N[l nverse[M]] == N[Transpose[M] ]

True

Det [M] // N

-1.
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11

Y=Inverse[M.X //Sinplify

(-3 V2+v8 (x1+ (-2:3)x2)}, {3 2-VF (x1+(2+3)x2)}]

Flatten[Transpose[X].S. X // Sinmplify][[1]] ==
Flatten[Transpose[Y].D .Y // Sinplify][[1]]

True

Y1={{yl}, {y2}}

{{y1}, {y2}}

Flatten[ Transpose[Y1].D .Y11] [[1]]

_4y1? 4y2?
V3 V3
N[% == 52

-2.3094y1? + 2. 3094 y22 -- 52

Hyperbel



