VD_EM1p_LinAlg_09.nb

Lineare Algebra

Rermove["d obal ™ %" ]

A={{1, 1, -1}, {1, -1, 1}, {1, 1, O}}; A// MmatrixForm

1 1 -1
1 -1 1
1 1 0

B={{1, 2, 1}, {2, 1, 1}, {1, 1, 2}}; B// MatrixForm

1 2 1
2 1 1
1 1 2

bl={1, 1, 1};
b2 = {1, -1, 1};
b3 = (-1, 1, 0};

z1=-1;
z2=1/2-21;
z3=2-41;

Det [A]

Det [B]

Det [B] / Det [A]

2
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A . B// Matri xForm

2 2 0
0 2 2
3 3 2

B.A// MatrixForm

4 0 1
4 2 -1
4 2 0

I nverse[A] // Matri xForm

1 1
> 7 0

I nverse[B] // Matri xForm

ISR

NI

I nverse[A]. bl

{1, 0, 0}

I nverse[A]. b2

{0, 1, 0}

I nverse[A]. b3

{0, 0, 1}
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Sol ve[A. I nverse[B]. Transpose[l nverse[A]]. {x1, x2, x3} =bl, {x1, x2, x3}]

{{x1-4, x2-0, x3->1}}
I nverse[A]. bl

{1, 0, 0}

B. I nverse[A]. bl

{1, 2, 1}

Transpose[A]. B. I nverse[A]. bl

{4, 0, 1}

Conj ugate[z3] /z2

28 241
17 T 17

N[%

-1.64706 +1. 41176 1

(z2)"2-2223

];1—3+4J'1

N[%

3.25+4. i

Solve[z"4 =121, {z}]

({z->-(-1)%8), (2 (-1)%8}, {z>-(-1)78}, {2 (-1)"8})

solv =Solve[z"4 =21, {z}] // Flatten// N

{z - -0.382683 -0.92388 1, z »0.382683 +0. 92388 i,
z »0.92388 -0.382683 1, z »-0.92388 + 0. 382683 1}

solv[[1l]]

z » -0.382683 -0.92388 i
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wl=2z/.solv[[1]]; pI[l] =Point[{Re[wl], | mwWL]}];
W2=2z/.so0lv[[2]]; pI[2] =Point [{Re[w2], | mWwW2]}]1;
W3 =2z/.solv[[3]]; pI[3] =Point[{Re[w3], | mM[wW3]}1;
wA=2z/.solv[[4]]; pIl4] =Point [{Re[w4], I mwWA]}];

Show[G aphi cs[{Poi nt Si ze[0. 03], pI[11, p[2], p[3], p[4],
Line[{{-1, O}, {1, 0}}], Line[{{0, -1}, {O, 1}3}1}], AspectRatio- Automatic];

°
o
°
o
n
Pl ot [2 Cos[x], {x, O, Pi}];
2
1,
O.'5 1 1.'5 2 2.'5 3
_1,
_2L
0
12 22 32 42 52
p
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v = Transpose[{{3, 2, 1}, -{3, 2, 1}, {3, 2, 1}}1; v // Matri xForm

3 -3 3
2 -2 2
1 -1 1

(v. Transpose[v]) // Matri xForm

27 18 9
18 12 6
9 6 3

Kontrolle:

(Transpose[v].v) // Matri xForm

14 -14 14
-14 14 -14
14 -14 14

Rermove["d obal ™ %" ]

PL=(1, 2, 1};
P2 = {-1, 3, 1};
P3 = {0, -1, 2};
Q={-1, 0, 8};

Nor m[Cross[Pl, Q]/2

341
2

Norm[Cross[P1, Q]]1/2//N

9. 23309

n=Coss[P2-P1, P3-P1]

{1, 2, 7}
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n/Normin] // Sinplify

(e YE T
3v6° 3 ' 346
N[%

{0. 136083, 0.272166, 0.952579}

Cc
Solve[n.Pl+d =0, {d}]
{{d-> -12}}
HNFe[x_, y_, z_1:=(n. {X, y, z}-12) /Norm[n] ;
HNFe[{x_, y_, z_}]:= HNFo[x, vy, z]; HNFo[x, vy, z];
eVec[A_, u 1:=PL+x (P2-P1l) +u (P3-P1l); eVec[A, u]
{1-2x-p, 2+2-3pu, 1+u}
gLot [t_]1:=Q+ tn; glLot[t]
{(-1+t, 2t, 8+71t}
gLot [t] ==6Vec[A, u]
{(-1+t, 2t, 8+7t ) ={1-2x-u, 2+2-3u, 1+u}
sol v = Sol ve[gLot [t] ==e6Vec[A, u], {t, A, u}] //Flatten
43 37 77
to-gp 2o 57 v 51}
gLot [t] /. solv[[1]]
(L& _43 131,
54" 27’ 54
N[%
{-1.7963, -1.59259, 2.42593}
d
HNFe [Q]
_43
346
N[%

5. 85156
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drefe_]1:={{1, 0, 0}, {0, Cos[e]l, -Sin[e]l}, {0, Sin[e], Cos[e]}};
dref[e] // Matri xForm

10 0

0 Cos[e] -Sin[y]
0 Sin[ep] Cos[y]
Ul = dre[30 Degree]. Q
[-1, -4, 43}

N[

{-1., -4., 6.9282)
U2 =dre[-30 Degree]. Q
{-1, 4, 43}

N[

(-1., 4., 6.9282}
HNFe[UL]

-21+28+/3
346

N[%
3. 74193
HNFe [U2]

-5+28+/3
36

N[%

5.91925

U1 liegt ndher an der Ebene und U2 weiter entfernt von der Ebene als Q.

Rermove["d obal ™ %" ]
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A={
{1, 0, O, O, 13,
{0, 1, O, 1, 03,
{0, 0, 1, 0O, 03,
{0, -1, 0, -1, 0},
{1, 0, 0, 0, -1}
}; A// MatrixForm

1 0 0 0 1
0 1 0 1 0
0 O 1 0 0
0 -1 0 -1 0
1 0 0 -1

B = Transpose[A]; B// Matri xForm

0 0 1
-1 0
0 0
-1 0

= OO O P
OFrLr OFr o
O OrFr o

a
A A// MatrixForm
2 0 0 0 O
0 0 0 0O
0 0 1 0 O
0 0 0 0 O
0O 0 0 0 2
b
B.B// Matri xForm
2 0 0 0 O
0O 0 0 0 O
0 0 1 0 O
0 0 0 0 O
0O 0 0 0 2
C

A.B// Matri xForm

2 0 0 0 O
02 0 -2 0
0 0 1 0 O
0 -2 0 2 O
0 0 0 o0 2
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B.A// MatrixForm

OooonN
ONON
O oOoOPFr oo
ONON
N O OO

B// Matri xForm

ococooo b~
Oocoooo W
ocor oo
ocoocoooo
MO OO

Im Falle, dass man den transponierten Vektor nimmt:
A {1, 2, 3, 4, 5}
{6, 6, 3, -6, -4}
A {2, 3, 4, 5, 6}
{8, 8, 4, -8, -4}
A {3, 4, 5, 6, 7}

{10, 10, 5, -10, -4}

g
Al =A+2B; Inverse[Al] // Matri xForm

1 1

= 0 0 O 5
3 1

6o 5§ 0 -5 0

0 O % 0 0
1 3

60 5 0 -5 0

1 1

£ 0 0 O 5
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10

N[ I nverse[Al]] // Matri xForm

0. 166667 O.

0.
0.
0.

0. 375
0.
0. 125

0. 166667 O.

h

0. 0. 0. 166667
0. -0.125 0.
0.333333 0. 0.

0. -0.375 0.

0. 0. -0. 166667

Im Falle, dass man statt einem Vektor nimmt eine Matrix X nimmt:

X=Inverse[Al]. (Al + I nverse[Al] - Al. Al) // Matri xForm

20 0 o -3
2 0 1 0
0 -0 0
33
0 -1 B0
-3 0 o B
N[%] // Matri xForm
-1.94444 0. 0. 0 -3
0. -1.875 0. 1. 0.
0. 0. -1.88889 0. 0.
0. -1. 0. 4.125 0.
-3. 0. 0. 0 4. 05556
4
Rermove["d obal ™ %" ]
a
Solve[z™4 = -1-1, {z}]
({z->-(-1-)Y*, (Zz--1 (-1-1)Y%), (z-1 (-1-D)Y"), (2> (-1-1)Y*))
solv =Sol ve[z"4 ==-1-1, {z}] //Flatten//N

{z - -0.906724 + 0. 605854 i, z -» -0. 605854 - 0. 906724 1,
z - 0. 605854 +0.906724 1, z - 0. 906724 - 0. 605854 1}

solv[I[1l

11

z - -0.906724 + 0. 605854 1

wl =2z /.
W2 =2z/.
w3 =2z/.
WA =2z /.

sol v[[1]];
sol v[[2]];
solv[[3]];
solv[[4]];

p[1l] = Point [{Re[wl], | m[wWLl]}];
p[2] = Poi nt [{Re[wW2], | mM[wW2]}];
p[3] = Point [{Re[wW3], | MW3]}];
p[4] = Poi nt [{Re[w4], | m[w4]}];
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Wi 4
-1 -1. 1
Norm[-1-1]1//Sinplify
V2

Norm[-1-117~(1/4)

21/8

N[%

1.09051

ArcTan[-1/ (-1)]

IR

ArcTan[-1/ (-1)] +Pi
5

5)¢

(ArcTan[-1/ (-1)]1+Pi) /4
5n

1

{(ArcTan[-1/ (-1)] +Pi) /4, (ArcTan[-1/ (-1)]1+Pi) /4 +Pi /2,
(ArcTan[-1/ (-1)] +Pi) /4 +Pi, (ArcTan[-1/ (-1)] +Pi)/4+3Pi /2}

5 130 217 29
{_6’ 16 ' 16 ° 16}

N[%

{0.981748, 2.55254, 4.12334, 5. 69414}
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Show[G aphi cs[{Poi nt Si ze[0. 03], p[1], p[2], p[3], p[4],
Line[{{-1, O}, {1, 0}}], Line[{{0, -1}, {O, 1}3}1}], AspectRati o- Automatic];

(x-1) (x+2) (x"2+3) //Expand

-6 +3x+x%+x3+x?

-6+3x+x%+x3+x*//Factor

(-1+x) (2+X) (3+%x?)

solv =Solve[-6+3x+x%2+x3+x*==0, {x}]//Flatten
{X%—Z, X -1, Xe—]i\/g, X%]'l\/év}

N[%]
{x->-2., x>1., x-0. -1.732054, x > 0. +1.73205 i}

wl=x/.solv[[1]]; pI[l] =Point[{Re[wl], | mwWL]}];
W2 =x /. solv[[2]]; pI[2] =Point [{Re[w2], | m[wW2]}];
W3 =x /. solv[[3]]; pI[3] =Point [{Re[w3], | M[W3]}1;
WA =x/.solv[[4]]; pI[4] =Point [{Re[w4], I m[w4]}];
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Show[G aphi cs[{Poi nt Si ze[0. 03], p[1], p[2], p[3], p[4],
Line[{{-1, O}, {1, 0}}], Line[{{0, -1}, {O, 1}3}1}], AspectRati o- Automatic];

Inhalt =23 %Sqgrt [3]/2
33

N[%]

5. 19615

qIx_]1:=84/7 (-6 +3x+x2+x3+x%); q[x]

84
-6 +3 X +Xx2+x3+x4

Apart [q[Xx]]
7 4 3 (5+X)

“1+x 2+X 3 +x2

Apart [84/ (-6 +3x +Xx%2+x3+x*)1 -7/ (X-1) +3 (X +5) / (X2 +3)

__4
2 +X

Renmove["d obal ™ " ]

InhWa_]1:=(2a)”"3; nhWMa]

8ad
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InhktWa_1:=1/72a"2 x4xax2/3; |nhCktWal

4 a3
3

rKla_]:=Sqrt [3a”2]; rK[a]

V3 Vaz

I nhCkt K[a_] : = I nhOkt WirK[a]]; | nhOktK[a]
43 (a2)*"*

I nhCkt WirK[al]l /I nhwWa] 7/ Sinplify

V3 (a?)%?
2 as

I nhOkt Wr K[11] /I nhwW1] // Sinplify
V3
2

N[%

0. 866025

plfa_]:={a, 0, 0};

p2fa_] := {0, a, 0};

p3[a_]:={0, 0, a};

glfa_]:= (pl[a] +p2[a]l) /2;
sfa_]1:=9l[a] +1/3 (p3[a] -qgl[a])

hOkt [a_]:=Norm[s[a]]; hCkt [a]

Abs [a]
\/3

hokt [1]

1

\/3
Statt diesen Abstand steht im Falle von O2 der Radius von O1, d.h. rK[&]. Das Streckungsverhétnis fur das Volumen
ist damit ( rK[1]/ hOkt[1] )3 :

I nhOkt 2K[a_] : = I nhOCkt Wr K[a]] (rK[1] /hCkt [1]1)73; | nhCkt2K[1]

108 +/3

I nhOkt 2K[1] / | nhOkt W[1]

81+/3

N[%

140. 296



