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Losungen

a

ans =
-1.41421
1.00000

b

ans = 0.00019000

Inf

ans=0 -3 2

ans =

1.0e+01 *

3.40000
2.90000
6.00000
-4.76000
8.00000

ans = 8.9000
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2
Rermove["d obal ™ " ]
a
u=(3ax +2y +3z=1),;
V= (2Xx +2ay +4z-=1),;
w= (3X +4y +laz-=1),;
Solve[{u, v, w}, {X, Yy, z}]
[[x > - -2+4a-a? o -9+14a-3a? . -5+9a-3a? 1)
24-35a:3a3" Y 2 (24-35a+3ad) "’ 24 -35a+3a3
Solve[24-35a+3a%=0, {a}] //N
{{a->3.}, {a>-3.71736}, {a—->0.717356}}
b
Solve[{u, v, w}, {X, VY, z}]/. a»1
-yt 251y
8’ 8’ 8
Cc

vli={a3, 2, 3}; v2={2, a2, 4}; v3={3, 4, aly;
vl-v2+3v3

{(7+3a, 14-2a, -1+3a}

Det [{v1, v2, v3}] /. a-»3

0

Keine Dim. da keine L6sung

Solve[{u, v, w}, {X, VY, z}]/. a-»3
Power::infy : Infinite expression % encountered. Mehr ...

General ::stop : Further output of Power::infy will be suppressed during this calcul ation. Mehr ...

{{X > Conpl exInfinity, y - Complexinfinity, z- Conplexinfinity}}
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d
Solve[{u, v}, {X, Yy, z}]1/. a»2
Sol ve: :svars : Equations may not give solutions for all "solve" variables. Mehr ...
{{X%L,i yﬁi,gi}}

10 5’ 5 10
[t_1: ! t 1. st t}-Po {1, 1, 13};
g_-—lo 5' 5 "0 Ul ={1, 1, 1}
v=9g[1l] -g[0]; u = PO-g[0];
d = Norm[Cross[v, ul] /Norm[v]
20
3/ %%
2
N[%
1.56352
3

a
vl={3, 2, 3}; v2={2, 2, 4}; v3={3, 4, 1}; w= {10, 12, 2};
Det [{v1, v2, v3}]
-16

b
Solve[w=21v1+2A2Vv2+2A3Vv3, {Al, A2, A3}]
{({A1-1, 22->-1, 23-3}}

4

Renmove["d obal ™ " ]

a

a= {10, 10, 10}; el =1, O, 0}; e2={0, 1, O0}; e3 ={0, O, 13;
LaengeHal bdi agonal e = Nor m[a]

10+/3
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N[%

17. 3205

Winkel Diagonale-Achse

W nkel Di agonal eAchse = ArcCos[a. el / (Norm[a] Norm[el])]

ArcOos[i]

V3
N[%d

0. 955317

a = N[%] / Degree

54. 7356

Test mit Richtungscosinusen o.k.:

solv =Solve[3Cos[x]"2==1, {x}] //Flatten

Solve::ifun : Inverse functions are being used by Solve, so sone
sol utions may not be found; use Reduce for conplete solution information. Mehr ...

{x+—ArcOos[—\/L_3,}, X%AI'CCI)S[—\/%], Xe—ArcOos[%], X > ArcCos |

1
v
solvd =x /. solv[[4]]

1
ArcCos | —
[
W nkel Di agonal eAchse == sol v4

True

Skizze Wirfdl:
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P1=1{1, 1, 1}; P2={-1, 1, 1}; P3={-1, -1, 1}; P4 = {1, -1, 1};
P5={(1, 1, -1}; P6={-1, 1, -1}; P7={-1, -1, -13}; P8 = {1, -1, -1};
x1={1, 0, 0}; x2={-1, 0, 0}; y1=¢(0, 1, 0};
y2={0, -1, 0}; z1 =0, O, 13}; z2={0, 0, -1};
linX=Line[{x1, X2}];
linY=Line[{yl, y2}];
linZ=Line[{z1, z2}];
linOl =Line[{{O, O, 0}, {-0.75, 1, 1}}1;
1in02 =Line[{{0, O, 0}, {1, 1, -0.75}}1;
1in03 =Line[{{0, 0, 0}, {1, -0.75, 1}}1;
lin04 =Line[{{0, O, 0}, P1}7;
l'inP= {PointSize[0.03], Point [P1l], Point[{-0.75, 1, 1}],
Point [{1, 1, -0.75}]1, Point [{1, -0.75, 1}], Point [{0, O, 0}],
Li ne[{P1, P2, P3, P4, P1, P5, P6, P2, P6, P7, P3, P7, P8, P4, P8, P5}],
linX, linY, linZ IinQOL, [in02, 1in03, |in04};
Show [G aphi cs3D[l i nP 1],
(Vi ewPoi nt ->{-1. 424, 4.258, 2.660}x)
Vi ewPoi nt -> {0.614, -1.560, 2.660}, Boxed - Fal se]J;

Winkel zwischen zwei Diagonalen:
W nkel Di agonal eDi agonal e = ArcCos [P1. P2 7/ (Nor m[P1] Nor m[P2]) ]

]

ArcCos |

w|

N[%

1. 23096

B = N[% / Degree

70.5288

Winkel Kanten-Diagonalen:
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ArcCos[Pl. (P1-P2) / (Norm[P1] Nor m[P1 - P2]) 1]

ArcCos[\/%]

N[ %]
0. 955317
6 = N[99 / Degr ee
54,7356
Nochmals Winkel Kanten-Diagonalen:

¥=(180-B) /2

54. 7356

W nkel Kant eDi agonal e = Pi - ArcCos[P1. (P2 -P1) / (Norm[P1] Norm[P2 - P1] )]

1
n-ArcCos |- ——
- 7]
N[%
0. 955317

6 = N[%] / Degr ee

54. 7356

b

Winkel Kante Achse

. . . 1
Di agonal wi nkel nmit Achse: ArcCos|—— |,
9 el
W nkel Kanten - Di agonal en: n—ArcOos[—i} oder ArcOos[i}
A3 3

1 1
{n—ArcCos[——S], ArcCos[g]} // N

{0. 955317, 0.955317}
W nkel Kant eAchse = Pi - W nkel Kant eDi agonal e - W nkel Di agonal eAchse

ArcOos[—%] —ArcCos[%]
N[

1. 23096
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W nkel Kant eAchse = Pi -2 W nkel Di agonal eAchse // Sinplify

1
n-2ArcCos| ——
()
N[
1. 23096

N[%] / Degr ee

70. 5288

(Si n[W nkel Kant eAchse]) // N

0. 942809

LaengeKant eAchse =
LaengeHal bdi agonal e / Si n[W nkel Kant eAchse] = Si n[W nkel Di agonal eAchse]

10\/§Csc[2Arcoos[LH

V3
N[%
15.

Vol unenEckst ueckl = LaengeKant eAchse”3 /6

3
1090 ﬁCsc[ZArcCos[%H
N[%
562. 5

VKoer per = 2 Vol unenEckst ueckl

3
2090 ﬁCsc[ZArcCos[%H
N[%
1125.

AndereVariante
vi[t_]:=a-tel; v2[t_]1:=a-te2; Solve[vl[t].v2[t] =0, {t}]
{{t >15}}
vi[t].v2[t]
100+20 (10-t)
v1[15]

{-5, 10, 10}
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v2[15]

{10, -5, 10}

Nor m[v1[15]]

15

{15el, 15e2, 15e3}

{{15, 0, 0}, {O, 15, 0}, {0, O, 15}}

(15el-a). (15e2-a)

0

(15el-a). (15e3-a)

0

(15e2-a). (15e3 -a)

0

Vol unenEckst ueck2 = 1573 /6

1125
2

N[%]
562. 5

Vol unenKoer per = 2 Vol unenEckst ueck?2

1125

Kontrollen:

W nkel Kant eAchse = ArcCos[v1[15].el/Norm[v1l[15]]]

ArcOos[—%]

N[%
1.91063
N[%] / Degr ee
109. 471
180 - %
70. 5288
Si n[%Degr ee]

0. 942809
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Sin[%

0. 809212

e[A_]1:= 2arel; e[r]. (a-e[A]) =0
(10-2) x=0

Solve[ (10 -2a) A =0, {A}]

{{x->0}, {A*->10}}

Cc
kant enl aenge = 2 LaengeHal bdi agonal e/ Sqgrt [3]
20
d
Vol unenKoer per = 2 Vol unenEckst ueck?2
1125
5
Renmove["d obal ™ "]
pl = {4, 1}; p2={2, 3}, ¢ =68.44 Degree;
a
m= {{Cos[¢], -Sin[e]}, {Sin[e], Cos[e]}}; m// MatrixForm
0. 367475 -0.930033
0.930033 0.367475
p3 =m p2
{-2. 05515, 2.96249}
b

Det [{p2 -pl, p2+ (p3-pl)}]
~1.81469
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Rermove["d obal ™ " ]

rl=4(1, 0, 1}; r2={1, 2, -1}; al={4, -1, 1}; a2={-1, -1, 6}, pO0= {10, 1, -2};

Vol =Det [{al, a2, r2-r1l}]

-40
> Schneiden sich nicht

Solvel[al == a a2, {a}]

{}

> windschief

d = Vol 7/ (Norm[Cross[al, a2]])

8
343

N[%

-1. 5396

d =Det [{al, a2, pO-r1}]/ (Norm[Cross[al, a2]])

11
343

N[%

-2.11695

Rermove["d obal ™ " ]

pl: {41 1}1 p2= {21 3}1 p3= {_61 _2}1
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k[X_, y_! r_] e ({X, y} _pl) ({X, y}_pl) _rAZ;
k[vec_, r_]:= (vec -pl). (vec -pl) -r"2

k[p2, r]

8-r2

Sol ve[k[p2, r] =0, {r}]
{r--2v2}. {r-2+v2}}

N[%

({r > -2.82843}, {r -»2.82843})
k[vec_]:=k|vec, 2\/5]

p4 = (p3+pl) /2

(1 -3

rl=Norm[pl - p4]

/109
2

N[%

5.22015
kl[vec_] := (vec -p4). (vec-p4) -rlr2

{k[{x, y}1 ==0, k1[{x, y}] =0}

2
{—8+(—4+X)2+(—1+y)2:: ,7129+<1+x)2+(%+y) == }

Solve[{k[{x, y}] ==0, k1[{x, Yy}] =0}, {X, Y}I

[{x> -2+ (178-3202), y > —2 (17 +4+/202)},

109 109

2 5
{xﬁW (178 +3+/202)), Y= Tog (17-4+/202)}}
sol v = N[%

({X >2.48371, y »3.38765)}, {x >4.0484, y > -1.82801}}

solv[[1l]]

(X > 2. 48371, y - 3. 38765)

p5 = {X, y} /. solv[[1l]]; T1l=p5

{2. 48371, 3.38765}



TEM1Alg_0910_01_Loes.nb

12

p6 = {X, y} /. solv[[2]]; T2 =p6

(4.0484, -1.82801)

<< Gaphics InplicitPlot®

pl =InplicitPlot [{k[{X, y}]1 =0, KL1[{x, y}]1 =01}, {x, -7, 7}1;
Prepend[Map[Poi nt, {pl, p2, p3, p4, p5, p6}], PointSize[0.04]]

{Poi ntSize[0.04], Point [{4, 1}], Point [{2, 3}], Point [{-6, -2}],

Poi nt [{-1, 7%}], Poi nt [{2. 48371, 3.38765}], Point [{4.0484, -1.82801}]}
I'in=Show[G aphi cs[Li ne[{p5, p3, pl, p5, pl, p6, p3}111;

gra = Show[G aphi cs [Prepend [Map [Poi nt, {pl, p2, p3, p4, p5, p6}], PointSize[0.04]]11,
pl, AspectRati o -» Autonatic];

Show[gra, lin];

b
| en = Nor m[p3 - p6]
10. 0499
Nor m[p3 - p5]
10. 0499
c

len?2 = (s+1) s
101. =s (1 +5s)
solv =Solve[len*2 = (s+1) *S, {S}]

{{s - -10.5623}, {s »9.56231}}
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13

s=s/.solv[[2]]
9. 56231
Sx(s+1) =len™2

True



