TestB1.nb

Losungen

1

AA| ATAl MXAA = ATAMIAATA+E | Al
AAATAT MXAA Al —AA EMTEAAY fAAEA!?
ML | MXA =AAM! +A Al

MIMX =MIAAM! AL s MTEAAT?

X =M*AAMI Al M oder

X =mtA2mial oMt - Mt A2MIAT L E)

2

rem ove; Renove["d obal * "]
OAl = {-1, 1, 1}; A1Bl1={2, 1, 1}; AlCl={4, 5 -2};
OA2 = {1, -1, 2}; A2B2={1, 2, -1}; A2C2= (-3, 2, -4};
QL = {10, -10, 12}; OR® = {-5, -6, 8};
vi[a_, p_]1:=0Al+2x AlBL + u Al1CI,
v2[v_, 0 ]1:=0A2 + v A2B2 + o A2C2;

a
VTet raeder = Det [ {OA2 + A2B2 - OAl, A1Cl, OQ2 - QAl1}]/6
21
2
N[%
10.5

b

di st 232 = Det [{ O - OA2, A2B2, A2C2}] /Norm[Cross[A2B2, A2C2]]

49
V149
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N[%

4.01424

sol v0l = Sol ve[Vv1[A, u] ==Vv2[v, o], {u, v, o}] // Flatten

£ ,veé(53+l3k),0e—i(l+k)}

5

sl[Aa_]1:=v1[A, u] /. solv0l; sl[a] //Sinplify

1

1
{§ (67 +22 1), 19 +4 2, 3 (-31-2)}

S2[Ax_]:=V2[v, o] /. solv0l; s2[a] //Sinplify

1 1
ls

(67 +22 1), 19+4 2, 3 (-31-2)}

sol v02 = Sol ve[s1[A][[1]] =0, {A}] // Flatten

67
{A--551)

oDl =s1[a] /. solv02

75 123
{o. 11 22 }

N[%

{0., 6.81818, -5.59091}

sol v03 = Sol ve[s1[A]1[[2]] =0, {A}] // Flatten

OD2 =s1[A] /. sol vO3

15 21
-5 0 -}
N[%

(-7.5, 0., -5.25)

sol v04 = Sol ve[s1[A][[3]1] =0, {A}] // Flatten
(x> -31}

OD3 =s1[A] /. sol v0O4

(-123, -105, 0}

N[%

(-123., -105., 0.}
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gL [t _]:=0Q + t (O -0Q); gQE[t]
{10-15t, -10+4t, 12-4t}

sol v05 = Sol ve[Vv1[A, u] ==Vv2[v, o], {u, v, o}] // Flatten

£ ,veé(53+l3k),0e—i(l+k)}

5

sol v05 = Sol ve[vl[A, u] ==gQLQ2[t], {A, u, t}] //Flatten

{A%ﬁ L 242 tﬁﬂ}
113’ ~ 113’ 113

N[%

{A-3.21239, - -2.14159, t - 0. 876106}

O®B =gQL@[t] /. solv05

(L3585 734 960,
113’ ~ 113’ 113

N[%

{-3.14159, -6.49558, 8.49558}

sol v06 = Sol ve[v2[v, o] ==gQLQ2[t], {t, v, o}] //Flatten

(.3, %0 . 133,
86’ 43" 86

N[%
(t »0.430233, v > -2.09302, o -1.54651)

oA =gQL@2[t] /. sol v06

305 356 442
{ 86 ' 43 ' 43 J

N[%

{3.54651, -8.27907, 10.2791}

Nor m[OQ4 - O8]

4333 /257
9718

N[%

7.1479
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e
wi nkel = ArcCos [OQL. OQ2 / (Nor m[OQL] Nor m[OQ21]) ]
53
ArcCos | ———
[5\/430 ]
N[
1.03424
%/ Degr ee
59. 2577
3
Renove["d obal ™ "]
M= {{2, -2, 3}, {-3, 1, 3}, {-2, -1, 2}};
M// Matri xForm
2 -2 3
-3 1 3
-2 -1 2
a
Det [M]
25
Det [M+ M]
200
273 Det [M]
200
b

Det[M] ist nicht 0, also existiert die Inverse

invM= I nverse[M]

11 9 2 3 1 6 4
g 250 21 {0 5 -2h {5 25 25}
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invM// Matri xForm

gl o LI
m|cn aln @|H
m|4> aleo @|«>

invM// N// Matri xForm

0.2 0.04 -0.36
0. 0.4 -0.6
0.2 0.24 -0.16

transpl nvM= | nverse[Transpose[M] ]

1 1 1 2 6 9 3 4
Hz 0 5h iz 5 25h 25 5~}
Transpose[l nverse[M]]

{30 2 (o5 o0 o) o o0 —2e))

transpl nvM// Mat ri xForm

wp il

S
25
transplnvM // N // Matri xForm

0.2 0. 0.2
0.04 0.4 0.24
-0.36 -0.6 -0.16

{invM// Matri xForm transplnvM// Matri xFor m}

101 e 19 1
5 25 25 5 5
2 3 1 2 6
flo &+ -2 [ | %+ = |}
106 4 o 3 _ 4
5 25 25 25 5 25

Transposel[i nvM] == transpl nvM

True

Det [invM invMinvMinvMinvMinvMinvM]

1
6103515625
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N[%
1.6384x10°10

Det [invM invMinvMinvMinvMinvMinvM] == Det [i nvM] 7

True

g
OP0={2, 5 8}; OPL=MOPO
(18, 23, 7}
OP2 =i nvM OPO
(5T 1. 8,
25" 5’ 25
N[%]
{-2.28, -2.8, 0.32}
h
M=MM M // MtrixForm
4 -9 6
-15 4 0
-5 1 -5
M. OP2 == OP1
True
M2=M.M
4
Renove["d obal ™ "]
a

gal= (3x+3y+4z=2);

ga2= (x+2y-z-=1);

ga3= (4x+2y +10z = 2);

Sol ve[{gal, ga2, ga3}, {X, Yy, z}] //Flatten

Sol ve::svars : Equations may not give solutions for all "solve" variables. Mehr ...
{x R 11z y > 1 . 7z }
3 3’ 3 3
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Sol ve[{gal, ga2, ga3}, {x, y}] //Flatten

{x»% (1-112), ye% (1+72)}

N[% // ExpandAl |

{x - 0.333333-3.666672z, y—>0.333333+2.333332z}
Sol ve[{gal, ga2, ga3}, {y, z}] //Flatten

1 1
{yeH (6 -7X), Z> 47 (1—3x)}

N[% // ExpandAl |
{y - 0. 545455 - 0. 636364 x, z - 0.0909091 - 0. 272727 x}

Sol ve[{gal, ga2, ga3}, {x, z}] //Flatten

{xﬁ% (6 -11vy), Z%% (-1+3y)}

N[% // ExpandAl |

{Xx >0.857143 -1.57143y, z - -0. 142857 + 0. 428571y}

gbl = gal,

gh2 = gaz;

gh3 = (4x+2y +102z == 5);

Sol ve[{gbl, gb2, gb3}, {x, y, z}] //Flatten

{3

Renove["d obal ™ "]

0= {0, 0, 0},

OAL=00 OA2={4, -2, -1}; OAd= {1, 5, 2}; OBl = (2, 1, 10}; OCL = OBL;

OA3 = OA2 + (OA4 - QAL)
(5, 3, 1}
OB2 = OB1 + (OA2 - QAl)
(6, -1, 9}
OB3 = OB2 + (OA3 - OA2)

{7, 4, 11}
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OB4 = OB1 + (OAd - OAL)
(3, 6, 12}

OC2 = OA2 + 0. 7 (OB2 - OA2)
(5.4, -1.3, 6.}

OC4 = OM + 0. 8 (OB4 - OA4)
(2.6, 5.8, 10.}

OC3 = OC2 + (OC4 - OC1)

{6., 3.5, 6.}

b
vSpat = Det [{OA2 - OALl, OA3 - CAl, OBl - OAl}]
213
c
vKaesel = Abs[Det [{OB1 -(0B4, OB3-0B4, OC4-0B431]1/2
21.3
vKaese2 = Abs[Det [{OB1 - 0OB2, OC2 - (0B2, OC3 -0C23}1]1/2
31.95
vAbgeschni tten = vKaesel + vKaese2
53. 25
d

vAbgescProzent = vAbgeschnitten/vSpat =100

25.

Renpbve["d obal ™ "]

QCA[1l] = {-1, O, 1}; OA[2] = {4, -2, -1}; OAI[3]=1{1, 5, 23};
OA[4] = {2, 1, 10}; M= {{2, -2, 3}, {-3, 1, 33}, {-2, -1, 2}}; M// MatrixForm
2 -2 3

-3 1 3
-2 -1 2
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vSpat =Det [{OA[2] - OA[1], OA[3] - OA[1], OCA[4] - OA[3]11}]

276

grundFl aeche = Nor m[Cr oss [OA[2] - OA[1], OA[4] - OA[3]1]
674

abst and = vSpat / grundFl aeche

2
23,37

N[%

5. 34739

hVecSenkr = Cross[OA[2] - QA[1], OA[4] - OA[3]] / grundFl aeche abst and

92 161 69
a7 3 37

gl[t_71:=0A[1] +t (CA[2] - CA[1]);
g2[s_] :=0A[3] +s (OCA[4] - QA[3]);
sol v6 = Sol ve[gl[t] +c hVecSenkr ==g2[s], {t, s, c}] // Flatten

8 14

{t > s> 1o

C%—l}

OPl=9gl[t] /. solv6

151 16 127
{7 111" 111’ 111 }

N[%]
{-1.36036, 0.144144, 1.14414}

OP2 =g2[s] /. sol v6

{ 125 499 334 }
111" 111° 111

N[%]
{1.12613, 4.4955, 3.00901}

(gl[t] +c hVecSenkr ==g2[s]) /. solv6

True

vTetraeder =Det [{OCA[2] - OA[1], OA[3] - OA[1], OA[4] - CA[11}1/6

46
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10

Brk_1:=M OA[K];
ta=Tabl e[B[k], {k, 1, 4}]

{{1, 6, 4}, {9, -17, -8}, {-2, 8, -3}, {32, 25, 15}}

ta // Transpose // Matri xForm

1 9 -2 32
6 -17 8 25
4 -8 -3 15

Det [{B[2] - B[1], B[3] -B[1], B[4] - B[1]}]
6900
Det [{B[2] - B[1], B[3]-B[1], B[4] -B[1]}]/6

1150



