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Losungen

1
Rermove[ "G obal ™" *"]
a
m={{3, 2,1}, {1, 2,3},{4,0, 4}};
Det [ mi]
32
b
m={{1, 2, 3},{1, 2,4},{0, 1, 4}};
Det [ n2]
-1
C
Det [ mlL. n2]
-32
d
mil. n2// Matri xFor m
5 11 21
3 9 23
4 12 28
e

n2. ml// Matri xForm

17 6 19
21 6 23
17 2 19
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f
b1={1, 0, -1}
{1, 0, -1}
Sol ve[ n. { x1, x2, x3} ==b1, {x1, x2, x3}]
1 1 3
{{Xlag, X2%7, X3%—§}}
g
b2={8, 0, - 8}
{8, 0, -8}
ml. {x1, x2, x3} ==b1l
{3x1+2%x2+x3, x1+2x2+3x3, 4x1+4x3} ={1, 0, -1}
Sol ve[ nl. { x1, x2, x3} ==b2, {x1, x2, x3}]
{{x1-51, x2->4, x3->-3}}
h

bT=Tr anspose[ {b2}];
n2. bT==Tr anspose[ Transpose[ bT] . Transpose[ n2] ]

True
Sol ve[ (nR2. n) . {x1, x2, x3}==nR. b2, {x1, x2, x3}]

{{x1-51, x2->4, x3->-3}}

m8={{3, 2}, {1, 2}};
I nverse[ nB]// Matri xForm

N[%

({0.5, 0.5}, {-0.25, 0.75}}



VD2008LinAlgGeom S1 M1 E1 Loes.nb

z1=3+2I ;
z2=1-1;
z1 z2

5-1

1/ (z1 z2)

i

S5 1
26 26
N[%

0. 192308 + 0. 0384615 i

k

1/ (Conj ugat e[ z1] Conj ugate[z2])

S 1

26 2

N[ %

0.192308 - 0. 0384615 1

(* 4*(1:5)+10 wungesetzt in Mathematica *)
4* Range[ 5] +10

(14, 18, 22, 26, 30}

>> 4*(1:5)+10

14 18 22 26 30

Mbd[70, 12]

10

>>rem(70,12)
ans=10
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g=1+3; Imlg] Conjugate[g]

3-1

>> g=j+3; imag(g)* conj(qg)
ans=3-1i

g=1+3; Img] Conjugate[g]
3-1

a={1, 2, 3, 4}; b=Transpose[{a, 2a}];
2

A OWDNPE

4
6
8

>>g=[12 3 4];b=[a,2*a]
b=

A WDN PR
o o B~DN

b. Transpose([b] // Matri xForm

5 10 15 20
10 20 30 40
15 30 45 60
20 40 60 80

>> a=[1 2 3 4];b=[a,2*&];b*b’
ans=

10 20 30 40
15 30 45 60
20 40 60 80

b // MatrixForm



VD2008LinAlgGeom S1 M1 E1 Loes.nb

Renmove[ "d obal " *"]

PO={1,1,-1}; P1={2,0,2}; P2={3,2,1};

I nhal t = Nor n{ Cross[ P1- PO, P2-P0]]/2
5

N2

N[ %4

3. 53553

v={2,5, 1};

hnf[x_,y_,z_]:=(v.{x,y, z}+d)/ Norn{ v];
hnf[{x_,y_,z_}]:=hnf[x,vy, z];

hnf[ X, vy, z]

d+2x+5y+z
/30

N 94 / / Expand

0.182574d + 0. 365148 x +0.912871y +0. 182574z

c,d

hnf[1,1,-1] ==
6+d

\/30
sol vi=Sol ve[ hnf[ 1, 1,-1] ==0,{d}]//Flatten

{d > -6}

hnf[x_,y_,z_]:=(v.{x,y, z}+d)/ Nornfv]/.sol vl;
hnf[{x_,y_,z_}]:=hnf[x,vy, z];
hnf[ X, vy, z]

-6+2X+5y+2z
\/30

pl={2, 0, 2};
hnf [ p1]

0
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p2={3, 2, 1}; hnf [ p2]

11
/30

N[ %4
2. 00832

(* Nur P1 liegt in der Ebene *)

g[t_]:=t p2

hnf[g[t]]
-6+17t

\/30

sol v2=Sol ve[ hnf[g[t]]==0,{t}]//Flatten
6
{t - ﬁ}

PS=g[t]/.solv2

18 12 6
{7 17 17J

N[ %4
{1.05882, 0.705882, 0.352941)

tanA = PS[[3]]/Sqrt[PS[[1]]72+PS[[2]]"3]

201

N[ %4
0.290821

f Der Abstand ist minimal, wenn die erste Spur der Ebene senkrecht zu g ist.

sol v3=Sol ve[ hnf [ x, y, 0] ==0, {y}]//Fl atten

W»7%,4%7@3ﬁ5+ 30 x) }

N[ %4
{y - -0.0730297 (-16. 4317 +5. 47723 x) }

ylt_]:=(y/.solv3)/.x->t; y[a]

L & (330 430 a)
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N[ %4
-0. 0730297 (-16.4317 + 5. 47723 a)

y[1]-y[0]

2
5

yVec= 5 {1,y[1]-y[0]}

{5, -2}

yVecSenkr= {-yVec[[2]],yVec[[1]]}
{2, 5}

| yVecSenkr =Nor n{ yVecSenkr ]

729

N[ %

5. 38516

gyVecSenkr[t_]:=1t
{yVecSenkr[[1]]/ NorniyVecSenkr], yVecSenkr[[2]]/NornfyVecSenkr],tanA}; gyVecSenkr[t]

2t 5t 17
{m’ J29 '\ 201 J
N %4

{0.371391t, 0.928477t, 0.290821t}
(hnf[gyVecSenkr[t]]//Sinmplify)==0

6+ [\ V)t
V30

N[ %4
0.182574 (-6. +5.67599t) = 0.

sol vl = Sol ve[ (hnf[gyVecSenkr[t]]//Sinplify)=0,{t}] // Sinmplify // Flatten

t - 1206 )
201 /29 ++/3417

N[ %4
{t - 1.05709}
gyVecSenkr1[t _]:=gyVecSenkr[t]/.solvl; gyVecSenkrl1[t]//Sinplify

{ 2412 6030 6 /3417 |
5829 + /99093 = 5829 + /99093 ' 201 /29 + /3417

N[ %4
{0. 392592, 0.981479, 0.307423)
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Sol ve[ hnf [ gyVecSenkr 1[t]]==0, {d}]

q 6+/3 (67+/87 ++/1139)
SChe 201+/29 + /3417 )

N[ %
({d->-6.})

3

Renmove[ "d obal " *"]

A={{1,0,0,0},{2,1,0,0},{1,1,1,0},{1,12,1,1}}; A//MatrixForm
1 0 0 O
1 1 0 O
1 1 1 0
11 1 1

B={{1,1,1,1},{0,1,1,1},{0,0,1,1},{0,0,0,1}}; B//MatrixForm
1 1 1 1
01 1 1
0 0 1 1
0 0 0 1

a

ul=A A; ul//MatrixForm
1 0 0 O
2 1 0 O
3 2 1 0
4 3 2 1

v1=B. B; v1//Matri xForm
1 2 3 4
01 2 3
0 0 1 2
0 0 0 1

b

u2=ul. A; u2// Mat ri xForm

2 I
wErr OO
O O O

o W EFL O
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v2=v1l.B; v2//NMatrixForm

1 3 6 10
0 1 3 6
0 0 1 3
0 0 0 1

c2=A B;cl//Matri xForm

cl

C

A. B/ / Matri xForm
1 1 1 1
1 2 2 2
1 2 3 3
1 2 3 4

B. A/ Matri xForm
4 3 2 1
3 3 2 1
2 2 2 1
1 1 1 1

A A B.B//MatrixForm
1 2 3 4
2 5 8 11
3 8 14 20
4 11 20 30

A A A B.B.B//MtrixForm
1 3 6 10
3 10 21 36
6 21 46 81
10 36 81 146

d

Al=Inverse[ A]; Al//MatrixForm
1 0 0 0
-1 1 0 0
0 -1 1 0
0 0 -1 1

Bl=I nverse[ B]; Bl//MatrixForm

1 -1 0 0
0 1 -1 0
0 O 1 -1
0 O 0 1
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10

Al.Bl// Matri xForm

1 -1 0 0
-1 2 -1 0
0 -1 2 -1
0 0 -1 2

B1. Al// Matri xForm

2 -1 0 0
-1 2 -1 0
0 -1 2 -1
0 0 -1 1

(Bl1. A B. A Bl//MatrixForm

[EEN

-3 0 1
-2 0 0
-1 0 0
10 -1 -2 -3

o P

A+B/ / Mat ri xForm

PR RPN
R RPN PR
(S R RN
N R PR

I nverse[ B1- Al] . (A+B)// Matri xForm

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

Renove[ "d obal ™ *"]

sol v=Sol ve[ z"3==1, {z}]//Fl atten

(z-1, z--(-1)V3 z5 (-1)%3
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11

z1=z/.sol v[[1]]
1

zz[ 1] =z1// N

1

z2=z/ .solv[[2]]
- (-1t
zz[2]=z2/ /N
-0.5-0.8660251
z3=z/.sol v[[3]]
(-1)27
zz[3]=z3//N

-0.5+0.866025 1

plk_]:={Re[zz[K]],Infzz[Kk]]}

s1=Show{ G aphi cs[{Poi nt Si ze[ 0. 03], Point[p[1] ], Point[p[2]],Point[p[3]],Line[{p[1],p[
2],p[3].p[1]1}],.Line[{{-21,0},{1,0}}],Line[{{O0O,-1},{0,1}}]1}]., AspectRati o->Automatic];

™

T

wl=z1+k
1+k
wW2=z2+k

- (-1 4k
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w3=z3+k
(-1)23 4k
(z-w1) (z-w2) (z-w3)// Expand// Si npli fy// Expand

-1-k®+3k?z-3kz?+2°

wl=z1+2

3

W2=z2+2

2 _ (_1)1/3

W3=z3+2

2+ (-1)%83

(z-wl) (z-w2) (z-w3)// Expand// Si mpl i fy// Expand
-9+127z-62%2+2°

wwf 1] =wa/ /N, wwf 2] =w2/ / N; ww[ 3] =w3// N;

plk_T:={Re[wn[K]], I nfwaKk]]}

s2=Showf s1, G- aphi cs[ {Poi nt Si ze[ 0. 03], Point [ p[ 1] ], Point[p[2]], Point[p[3]], Line[{p[1]
,Pl[2],p[3],p[1]1}],Line[{{-1,0},{1,0}}],Line[{{0,-1},{0,1}}]}], Aspect Rati o->Aut omat i

Iy

o |

wl=z1+2+4l

3+41

W2=z2+2+41

(2+41) - (-1)18

W3=z3+2+4l

(2+41) + (-1)%78

(z-wl) (z-w2) (z-w3)// Expand// Si mpl i fy// Expand

(87 +161) - (36-481)z - (6+121) 22 +2°
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ww 1] =wl// N, ww 2] =w2// N, www 3] =w3// N;

pLk_T:={ Re[wwr[ K] ], I nf ww{k]]}

s3=Show{ Gr aphi cs[{Poi nt Si ze[ 0. 03], Point[p[1] ], Point[p[2]],Point[p[3]],Line[{p[1],p[
2],p[3],p[1]}].Line[{{-1,0},{4,0}}],Line[{{O0O,-1},{0,5}}]1}].5s1, s2, Aspect Rati o->Aut om
atic];

R

Komplex -- reell

\Y

Renmove[ "d obal " *"]

af x_]: =(4x"4+3x"3+2x"2+x) / ((x-1) (x"2+1));
al x]

X +2x%x%2+3x3+4x4
(-1 +Xx) (1+x2)

Apart[q[x]]
5 2
Tt x4 Tk

(x-1) (x~2+1)// Expand

“1+x-x2+x8
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sol v=Sol ve[ (x-1) (x"2+1) ==0, {x}]//Fl atten
{X->-i, Xx->1, Xx->1}

W 1] =x/.sol v[[1]]

~i

W 2] =x/.sol v[[2]]

W 3] =x/.sol v[[3]]
1
pLk_]:={Re[W K]],InfwKk]]}

s4=Show{ Gr aphi cs[{Poi nt Si ze[ 0. 03], Point[p[1] ], Point[p[2]],Point[p[3]],Line[{p[1],p[
2],p[3].p[1]1}].Line[{{-21,0},{2,0}}],Line[{{0,-2},{0,2}}]}], AspectRati o->Automatic];

Flaeche[v1l_,v2_]:=vi[[1]] v2[[2]] - vi[[2]] v2[[1]]
Al = Flaeche[p[3]-p[1],p[2]-p[1]]/2

1

Unfangl = Norn{p[3]-p[2]]+Nornfp[2]-p[1]]+Norn{p[1]-p[3]]
2+24/2

N[ %4

4.82843
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Al/ Unf angl

1
2+2+2

N[ %4
0.207107

pplk_]:={Re[ /W k], Inf1/wk]]}

A2 = Fl aeche[pp[3]-pp[1],pp[2]-pp[1]]/2

Unfang2 = Norn{ pp[ 3] - pp[ 2] ] +Nor nf pp[ 2] - pp[ 1] ] +Nor n{ pp[ 1] - pp[ 3] // Si npl i fy]
2+24/2

N[ %4

4. 82843

A2/ Unf ang2

1
2+24/2

N[ %4
-0.207107

wif 1] =wf 2] +2

2+1

waf 2] =wf 3] +2
3

pw 1] ={Re[wa[ 1] ], I n{wa{ 1] ] };
pw 2] ={Re[wa[ 2] ], I n{waf 2] ] };
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s5=Showf s4, G aphi cs[ {Poi nt Si ze[ 0. 03], Li ne[ {pwW 1], pw{ 2] }], Li ne[{{-1, 0}, {6, 0}}], Li ne[
{{0,-1},{0,1}}1}1., Aspect Rati o- >Aut onatic];

wi nkel =- (pw 1] - pw 2]) . {1, O}/ Nor nf pw{ 1] - pw[ 2] ]
1

V2
Ar cCos[ wi nkel ]

z

4
ArcCos[w nkel ]/ Degree/ /N

45.

5

Das Oktaeder ist belanglos. Es dient nur der Einkleidung der Aufgabe, kann also Uiberlesen werden.

Die weitere Ldsung ist dem Leser Uberlassen.



