LEMAIg2_02.nb

Losungen Teil 1

OA=1{3, 0, 4}; B={1, 1, 1}; CC={-7, 5, 113;
Solve[ (OB-QA) =2 (OC-QA), {A}]

{3

Die Punkte liegen icht auf einer Geraden.

al={1, 3, 0}; a2= {6, 2, 0},
rl={2, -3, 1}; r2={-1, -4, 1};
Sol ve[al == xa2, {1}]

{}
Richtungsvektoren nicht parallel
solv=Solve[rl+xal=r2+pua2, {A u}]//Flatten

{/\»O, ue%}

Schnittpunkt =rl+2xal /. solv[[1]]

{2, -3, 1}

al=({4, 3, 0}; a2={-8, -6, 0};
rl={0, 0, 0}; r2=(10, 6, 3};
Sol ve[al == xa2, {A}]

{{as-21)

Richtungsvektoren parallel
solv=Solve[rl+xal=r2+pua2, {A u}]//Flatten

{}
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Kein Schnittpunkt

al={0, 0, 1}; a2=4{2, 0, -1};
rl={3, 0, 5}; r2={1, -3, 6};
Sol ve[al = 2xa2, {1}]

{3
Richtungsvektoren nicht parallel

solv=Solve[rl+aal=r2+pua2, {A u}]//Flatten

{3

Kein Schnittpunkt

al={7, 2, -1}; a2={-14, -4, 2};
rl={4, -3, 2}; r2={-10, -7, 4};
Sol ve[al == xa2, {A}]

1
{{r--31
Richtungsvektoren parallel

solv=Solve[rl+aal=r2+pa2, {A u}]//Flatten

{A—>-2-2u}

Xg[s_]1:=-1+s 6;
YO[s_]:=-4+s 2;
zg[s_1:= 1+s 0;
gls_]:={xg[s], yg[s], zg[sl}, gI[s]

{-1+6s, -4+2s, 1}
xh[t 1:= 2+t 1;
yhit _1:=-3+t 3;

zh[t_]1:= 1+t O;
hit_1:={xh[t], yh[t], zh[t]}; h[t]

(2+t, -3+3t, 1)
Sol ve[g[s] =h[t]1, {s, t}]

{{5%%, t 50}]
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Schni tt punkt = h[0]
{2, -3, 1}

w[t_]:=Schnittpunkt +

t ((9[11 -9[01) /Norm[(g[1] -g[0])] + (h[1] -h[O]) /Norm[ (h[1] -h[0])]);
w[

t]

{2+2 %t,—3+2 l%t,l}

wlt Sgrt [5/2] /2]

{2+t, -3+t, 1}
{w[t Sqrt [5/2]1/2]} // Transpose // Matri xForm

2+t
-3+t ]

1

4
QA= {3, -2, 2}; OB={-3, 5 8};
QU= {2, 1, -3}; OV={1, 5, 4};
OW= {6, -2, -1};
glt_1:=0A+t (OB-QA);
g[t]
{3-6t, -2+7t, 2+61t}
S[A, U ]:=QU+ (OV-QU) +u (ON- QU);
B[, u]
{2-2x+4u, 1+4x-3u, -3+7T1+2u}
solv =Solve[g[t] =2&[A, u], {t, A, u}] //Flatten
{t --3, A>-3, u-4)
Schni ttpunkt =g[t] /. solv
{21, -23, -16}

5

a

S[A_, pu 1:={1, 2, -3y +A{-1, 4, 7} +u {4, -3, 2};
[, u]

{1-x+4pu, 2+4x-3u, -3+71+2u}
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Tlv_, §1:={5 -2, -3}+v {22, -23, -4} +§ {13, 0, 29},
2[v, €]

(5+22v+13¢&, -2-23v, -3-4v+29¢&)

solv = Sol ve[&[v, €] =&[A, ul, {v, & A, u}] //Flatten

{3

Kein Schnittpunkt: Ebenen parallel

S[A, u1:={5 1, 8}+a{l, 0, 3} +u {2, 1, -1};
B[, ul

5+x+2u, 1+, 8+3 -}

T[v_, £ 1:={11, 7, -16} +v {6, 2, -1} +&E {-1, -1, 3};
E[v, €]

{(11+6v-& 7+2v-¢& -16-v+3&}

solv =Sol ve[®&[v, §] =8&[A, ul], {v. & A, u}] //Flatten

A= —-—— -

U 30 5u 24 3u
T AT i 77

{ve—
(8[A, pu] /. solv) //7Sinplify
11 (1 1
(e g, 36
(Z[v, €1 /. solv) //Sinplify

11 (1 16
{%1 1+ll: _7 (1+H)}

Schnittgerade, hier dargestellt mit Parameter

(1-t"6)/(1-t) //Sinmplify

L+t +t2+t3+t4+t5

Renove[ "d obal " *"]

B[, u]:={2, 3, 1}+){4,-2,3}+u{1,0, -2};
g[ A, y

{2+4X+u, 3-2%, 1+32-2u}

sol v=Sol ve[{Xx,y, z}==8[ A, u] , {A, u, x}]//Flatten

3-y 1 1
{AeT, Ho g (11-3y-22z), X7 (43-11y-22)}
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(x1-x==0 /.solv)

Xl+% (-43+11y +2z) =0

(% .x1->x)//Sinmplify

4x+11y +22z =43

Renmove[ "d obal " *"]
s[{x_,y_,z_}]:=3x-7z-21;
P1={0, 0, z}; P2={0,y,0}; P3={x,O0,0};
sol vi=Sol ve[ 8[ P1] ==0, {z}]//Fl atten
{z--3}
P1={0, 0, z}/.sol vl
{0, 0, -3}
sol v2=Sol ve[ 8] P2] ==0, {y}]//Fl atten
{}
P2={0,y, 0}/.sol v2
{0, y, 0}

y ist beliebig. Setzey=1
y=1;
sol v3=Sol ve[ 8[ P3] ==0, {x}]//Fl atten

(X -7}

P3={x, 0, 0}/.sol v3

{7, 0, 0}

s[A_, pu ]:= PLl+a(P2-P1) +u(P3-P1);
{®[ A, u]}//Transpose// Matri xForm

7y
A
-3+31+3u

Renove[ "d obal " *"]
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a
PA={4, 3,-2}; PB={-3,1,2}; PC={1,0,2};
8[A_, u_]:= PA+A(PB-PA) +u( PC-PA);
{®[ A, u]}//Transpose// Matri xForm
4 -7x-3u
3-22-3u
-2+4x+4
b

PA={2,-3,0}; PB={-4,6,2}; PC={0,0,9};
s[A_, u_]:= PA+A(PB- PA) +u( PC- PA) ;
{®[ A, u]}//Transpose// Matri xForm

2-621-2u
-3+921+3u
22+9u

Losungen Tell 2

Renove[ "d obal " *"]

OA={-1,0,5}; OB={3,-4,7}; 0C={2,2,3};
a = ArcCos[ (OB-OA). (OC- OA)/ (Nor n OB- OA] Nor n{ OC- QA] ) ]

NN

% Degree/ I N

90.

B = ArcCos[(QOA-OB). (OC OB)/(NorniQA-OB] NorniQOC 0B])]
i

\/53

% Degree/ I N

ArcCos |

34. 4962
¥ = ArcCos[ (OA-OC). (OB-OC) / (Nor nf GA- CC] Nor ni OB- OC] ) ]

ArcCos | %}
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% Degree/ I N

55. 5038

Kontrolle

(a+B+7vy) /Degree// N

180.

2

Renmove[ "d obal " *"]

oP={1,2,0}; g[{x_,y_,z_}]:=x-y+2z-3; nVec={1, -1, 2};

h[ 2_]: =0OP+x nVec;

sol v=Sol ve[ [ h[A] ] ==0,{A}]//Fl atten

2

{/\» g}

OS=h[A]/.solv

{E 4 i}

3' 3" 3
OPgespi egel t =CP+2( CS- OP)
{1 2 E}
3’ 3" 3

d=Nor n{ 2( Os- OP) ]
2

43

Nor nf OP- OPgespi egel t]
2

[z

% //N

3. 26599

3

Renmove[ "d obal " *"]

OP={pl, p2, p3}; a={al, a2, a3}; b={bl, b2, b3};
gl[a_]:=0P+ X a;
92[ p_]:=0P+ u b;

s1[a_]:=0P+ X (a/ Nornia]+b/Norn{b]);
s2[u_]:=0P+ u (a/Nornfa]-b/Nornib]);
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((a/Nornfa] +b/ Nornib]).(a/Nornfa]-b/Nornib])//Sinplify)/.{Abs[al]*2->al"2, Abs[a2]"2
->a272, Abs[ a3] "2- >a3"2, Abs[ b1l] ~2->b1"2, Abs[ b2] *2->b272, Abs[ b3] *2- >b3"2}

(al? b12 + a2 b1? + a1? b2? + a22 b2? + a1? b3? + a2? b3? -
al? (b1? + b22 + b32) - a2? (b1% +b22 + b32)) / ((al? + a22 + a3?) (b1? + b2? + b3?))

% / Expand

0

Renove[ "d obal " *"]

a={3, 8,x}; b={3,-8,x};
a.b == Nornfa] Nornib] Cos[60 Degree]

-55 4+ x2 = % (73 + Abs [x]?)

Solve[a.b == Nornfa] Norn{b] Cos[60 Degree], {x}]
{{x--+/183}, {x-+/183}}
% /N

({Xx > -13.5277}, {x »13.5277}}

Renmove[ "d obal " *"]

OA={2,-4,-9}; OB={0,6,1}; OX[s_]:={3,12, 16} +s {3, 10, 11};
Si npl i fy[ (QA-OB). (OX[s] - OB)] ==

204 (1+s) =
sol v=Sol ve[ (OA-OB) . (OX[s] - OB) ==0, {s}]//Flatten
{s->-1}

OC=0X[s]/.solv

{0, 2, 5)

OD=0C+( QA- OB)

{2, -8, -5}

Renove[ "d obal " *"]
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HNFa[ x_,y_, z_]:=(x+2y+3z-5)/Sqrt[172+2"2+3"2];
HNFe[ x_,y_,z_]:=(x+2y+3z+2)/ Sqrt[ 1r2+272+3"2] ;

HNFz[ 0, 0, 0]

5
/14

HNFZ[ 0, 0, 0]
2
7
HNFg[ 0, 0, 0] - HNFg[ 0, 0, 0]
/2,5
7 14

N[ %4
1. 87083

Renmove[ "d obal " *"]

NFFE[ x_,y_,z_]:=(3x-y+3z-1)/Sqrt[3"2+(-1)"2+2"2];
HNFE[ x_,y_, z_]:=(-6x+2y-4z-7)/Sqrt[(-6)"2+2"2+(-4)"2];
Print[NFFg[x,y,z], " ",HNFE[X,y,z]]

-1+3x-y+3z -7-6Xx+2y -4z
V14 2+/14

Normalenvektoren nicht paralle!
Sol ve[ { NFFg[ x, y, z] ==0, HNFg[ X, y, z] ==0}, {x, y, z}]

25 9
[xo-F+% 253}

N[ %4
({X > -4.16667 + 0. 333333y, z 54.5})

Schnittgerade! Abstand = 0.

Renove[ "d obal " *"]
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10

oP={-1,0,3};

HNFE[ x_,y_,z_]:=(-x+2y+5z+2)/Sqrt[(-1)"2+2"2+5"2]; HNFe[{x_,y_,z_}]:

HNFg[ X, vy, z]

2-x+2y+5z

\/30

HNFz[ OP]

w
gl o

N[ %4
3.28634

HNFg[ x, vy, 2] ;

Renove[ "d obal " *"]

HNFa[ x_,y_,z_]:=(3x-5y-4z-10)/Sqrt[372+(-5)"2+(-4)"2];
HNFg[ X, v, z]
-10+3x-5y-4z

5+/2

HNFE1[ x_,y_,z_]:=(3x-5y-4z-10)/Sqrt [ 3"2+(-5) "2+(-4)"2] +4;
HNFe1[ 0, 0, 0]

42
N[ %4
2.58579

HNFe2[ x_,y_,z_]:=(3x-5y-4z-10)/Sqrt[3"2+(-5)"2+(-4)"2] - 4;
HNFg2[ 0, 0, 0]

-4 -+\[2
N[ %4
-5. 41421

10

Renove[ "d obal " *"]

HNFa[ x_,y_,z_]:=(-x-2y+z-2)/Sqrt[(-1)"2+(-2)"2+(1)"2];
HNFg[ X, v, z]

-2-X-2y+12
6
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0A={3,4,2}; OB={1,-1,5}; 0OC={3,0,1}; nVec=Cross[(OB-Q4), (OC A ]
{17, -2, 8}

HNFE[ x_,y_,z_]:=({x, Yy, z}.nVec+dD)/ Nornf nVec]; HNFg[{x_,y_,z_}]:=HNFg[X,y, z];
HNFg[ x, vy, z]
dD+17x -2y +8z

V357

sol v=Sol ve[ HNFg[ OA] ==0, {dD}]//Fl atten

{dD- -59}
HNFe[ x_,y_,z_]:=({x,Y,z}.nVec+dD)/ Nor ni nVec]/. solv;
HNFe[ X, v, 2]

-59+17x -2y +8z
357

Sinplify[Sqgrt[357] HNFg[x,y,z]-Sqgrt[6] HNFg[Xx,y,z]]==0
57 +18x +7 z ==
Sinplify[Sqrt[357] HNFg[x,y,z]+Sqgrt[6] HNFE[x,y, z]]==

-61+16x-4y+9z =

11

Der Umkreismittelpunkt liegt auf den Senkrechten durch die Seitenmittelpunkte.

Renmove[ "d obal " *"]

QA={al, a2, a3}; OB={bl, b2, b3}; OC={cl, c2, c3};
OMA_, u_]:=0A+r (OB-OA)+u (OC-OA)//Sinmplify;
oM 2, ¢

blx+clyu-al (-1+x+u), b2Ar+c2u-a2 (-1 +A+u), b3x+c3u-a3 (-1+a+pu)}

OM ist Losung des Gleichungssystems:
2 = |OM-OA[*2, r"2 = [OM-Ob|*2, 2 = |OM-OC|*2
(3 Gelichungen, Unbekannter, , )

{rr2==(OMa, u]-O), r72==(OM A, u] -0B), r"2==(0OM 2, u] -0O)}

{(r2=1{-al+blx+clu-al (-1+x+pu),
—a2+b2x+c2u-a2 (-1+x+pu), ~a83+b3x+c3u-al3 (-1 +a1+pu)},
r2={-bl+blx+clu-al (-1+ax+pu), -b2+b2rx+c2u-a2 (-1 +x+u),
~b3+b3Ax+c3u-al (-1+a+u)}, r2={-cl+blax+clpu-al (-1+x+pu),
-c2+b2x+c2u-a2 (-1+x+pu), -c3+b3Ax+c3u-al3 (-1+A+pu)}}

Sol ve[{r"2==(OM A, u] - OA) . (OM A, ] - OA), 1"2==(OM A, p] - OB) . (OM A, ] - OB) ,
rA2==(oM, p] -00) . (M A, ] -QQ }, {A, w, r}] /7 Sinplify
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{{r efé\/(((a12+a22+a3272alb1+b1272a2b2+b2272a3b3+b32)

(al> +a2? +a3?-2alcl+cl?>-2a2c2+c2?-2a3c3+c3?)
(b1? +b2? +b3%? -2blcl+cl?-2b2c2+c2?2-2b3c3+c3%))/

(al>b22 +al’b32-2al1b2?cl-2al1b3?cl+b2?2cl1?+b3%cl?-2al’b2c2+
2alblb2c2+2alb2clc2-2blb2clc2+al?c2?-2alblc2?+bl?c2?+
b32c22 +a3% (b1? +b22-2blcl+cl?-2b2c2+c2%) -2al’?b3c3+
2alblb3c3+2alb3clc3-2b1b3clc3-2b2b3c2c3+al?c3?-
2alblc3?+b12c32+b22c3%2+a2? (b1?+b32-2blcl+cl?-2b3c3+c3?) -
2a2 (-bl1b2cl+b2cl?+al (bl-cl) (b2-c2) +bl?c2+b3%2c2-blclc2+

a3 (b2-c2) (b3-¢3) -b2b3c3-b3c2c3+b2c3%) -2a3 (b3cl?-b2b3c2+
b3c22+al (bl-cl) (b3-c3) +b12c3+b2%2c3-b2c2c3-blcl (b3+c3)))),
x> ((bl? -a2b2 +b2?2 -a3b3+b32-blcl+al (-bl+cl)+a2c2-b2c2+a3c3-b3c3)

(al? +a2? +a3?-2alcl+cl?-2a2c2+c22-2a3c3+c3%))/

(2 (al?b2? +al?b3? -2alb2?cl-2al1b3?cl+b22c1?+b3%2c1?-2al?b2c2 +
2alblb2c2+2alb2clc2-2blb2clc2+al?c2?2-2alblc2?+bl%2c2?+
b3%2c2? +a3? (b12 +b22-2blcl+cl?-2b2c2+c2?) -2al’b3c3 +
2alblb3c3+2alb3clc3-2blb3clc3-2b2b3c2c3+al?c3d?-
2alblc3?+b1?c3? +b2?2c3? +a2? (b12 +b3%2-2blcl+c1?-2b3c3+c3?) -
2a2 (-bl1b2cl+b2cl?+al (bl-cl) (b2-c2) +bl?c2+b3%2c2-blclc2+

a3 (b2 -c2) (b3-c3) -b2b3c3-b3c2c3+b2c3%) -2a3 (b3c1?-b2b3c2+
b3c22+al (bl-cl1) (b3-c3) +b12c3+b22¢c3-b2c2c3-blcl (b3+c3)))),
u- ((al®? +a2? +a3?-2albl+bl?-2a2b2+b2%2-2a3b3+hb3?)

(a3b3+al (bl-cl) -blcl+cl?+a2 (b2-c2)-b2c2+c22-a3c3-b3c3+c3?))/

(2 (al?b2? +al?b3? -2alb2?cl-2al1b3?cl +b22c1?+b3%2c1?-2al?b2c2 +
2alblb2c2+2alb2clc2-2blb2clc2+al?c2?2-2alblc2?+bl?c2?+
b3%2c2? +a3? (b12+b22-2blcl+cl?-2b2c2+c2?) -2al’b3c3+
2alblb3c3+2alb3clc3-2blb3clc3-2b2b3c2c3+al?c3?-
2alblc3?+b1%2c3?+b2?2c3%+a2? (b12+b3%2-2blcl+cl1?2-2b3c3+c3?) -
2a2 (-bl1b2cl+b2c1?+al (bl-cl) (b2-c2) +bl?c2+b3%2c2-blclc2+

a3 (b2-c2) (b3-c3) -b2b3c3-b3c2c3+b2c3%) -2a3 (b3cl?-b2b3c2+
b3c2%+al (b1-cl) (b3-¢3) +b1%c3+b22c3-b2c2c3-blcl (b3+c3))))},

{r> 5+ (((@al?+a2%+a3%-2albl+bl?-2a2b2+hb2%-2a3b3+b3?

(al? +a2? +a3?-2alcl+cl?>-2a2c2+c2?-2a3c3+c3?)
(b1%2 +b2? +b32-2blcl+cl?-2b2c2+c22-2b3c3+c3?))/

(al?b2%? +al?b32-2al1b2?cl-2al1b3?cl+b2?2cl1?+b3%cl?-2al?b2c2+
2alblb2c2+2alb2clc2-2blb2clc2+al?c2?-2alblc2?+bl?c2?+
b3%2c2?2 +a3? (b12+b22-2blcl+cl?-2b2c2+c2?) -2al’b3c3+
2alblb3c3+2alb3clc3-2blb3clc3-2b2b3c2c3+al?c3?-
2alblc3?+b1?c32+b22c3%?+a2? (b1?2+b3%2-2blcl+cl?-2b3c3+c3?) -
2a2 (-blb2cl+b2cl?+al (bl-cl) (b2-c2) +bl?c2+b3%2c2-blclc2+

a3 (b2-c2) (b3-¢c3) -b2b3c3-b3c2c3+b2c3%) -2a3 (b3cl?-b2b3c2+
b3c22 +al (bl-cl) (b3-c3) +b12c3+b2%2¢c3-b2c2c3-blcl (b3+c3)))),
A ((b1?-a2b2 +b2%2 -a3b3+b32-blcl+al (-bl+cl)+a2c2-b2c2+a3c3-b3c3)

(al? +a2? +a3?-2alcl+cl?>-2a2c2+c2?-2a3c3+c3%))/

(2 (al?b2? +al1?b3?-2al1b2?cl-2alb3?cl+b2%2c1? +b3%cl?-2al’b2c2+
2alblb2c2+2alb2clc2-2blb2clc2+al?c2?2-2alblc2?+bl%2c2?+
b3?2c2? +a3? (b12 +b22-2blcl+cl?-2b2c2+c2?) -2al’>b3c3+
2alblb3c3+2alb3clc3-2blb3clc3-2b2b3c2c3+al?c3?-
2alblc3?+b1?2c3? +b22¢c3?+a2? (b12+b3%2-2blcl+cl1?2-2b3c3+c3?) -
2a2 (-bl1b2cl+b2cl?+al (bl-cl) (b2-c2) +bl?c2+b3%2c2-blclc2+

a3 (b2-c2) (b3-c3) -b2b3c3-b3c2c3+b2c3%)-2a3 (b3cl?>-b2b3c2+
b3c22+al (bl-cl1) (b3-c3) +b12c3+b22¢c3-b2c2c3-blcl (b3+c3)))),
u- ((al®? +a22+a3?-2albl+bl?2-2a2b2 +b2%-2a3b3+hb3?)
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(a3b3+al (bl-cl) -blcl+cl?+a2 (b2-c2)-b2c2+c22-a3c3-b3c3+c3?))/
(2 (al?b2? +al?b3? -2alb2?cl-2al1b3?cl +b22c1?+b3%2c1?-2al?b2c2 +
2alblb2c2+2alb2clc2-2blb2clc2+al?c2?2-2alblc2?+bl%2c2?+
b3%2c2? +a3? (b12+b22-2blcl+cl?-2b2c2+c2?) -2al’b3c3 +
2alblb3c3+2alb3clc3-2blb3clc3-2b2b3c2c3+al?cld?-
2alblc3?+b1%2c3? +b2?c3? +a2? (b12 +b3%2-2blcl+c1?-2b3c3+c3?) -
2a2 (-bl1b2cl+b2cl?+al (bl-cl) (b2-c2) +bl?c2+b3%2c2-blclc2+
a3 (b2 -c2) (b3-c3) -b2b3c3-b3c2c3+b2c3%) -2a3 (b3c1?-b2b3c2+
b3c2? +al (b1-cl) (b3-¢3) +b1?c3+h2°c3-b2c2¢3-blcl (b3+¢3))))}}

OVC=0A+(OB-QA) /2 //Simplify

{a1+b1 a2+ b2 a3+b3}
2 ! 2 ! 2

OVA=0B+(OC-OB) /2 //Simplify

{b1+C1 b2 +c2 b3+C3}
2 ' 2 ' 2

OA={-2,5,-5}; OB={3,-1,5}; 0OC={0,3,-1};
OM A, u_]:=0A+x (OB-OA)+u (OC-QA)//Sinplify;
oM 2, ¢

{(-2+52+2u, 5-621-2u, -5+1021+4 )}

sol v=Sol ve[{r"2==(OM A, u] -QA) . (OM A, u] - QA), r"2=(OM A, u] -OB). (OM A, u] - OB),
rr2==(OMx, u]-0C). (OM A, u] -OO) },{A, i, r}]//Sinplify //Flatten

. 29463 297 3059 [29463 297 %_3059}
0 5 ' H 20 0 5 H 20

N[ %4

{r - -54.2798, A ->59.4, n->-152.95, r -54.2798, X ->59.4, - -152. 95}

OM A, u]/.solv

(-los 91 114,
10’ 2’ 5

N[ %4

(-10.9, -45.5, -22.8)

Losungen Teil 3

Renmove[ "d obal " *"]
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a={1,0,3}; b={2,-2,3};
Cross|[ a, b]

{6, 3, -2}
Nor n{ Cr oss| a, b] ]

7

Renove[ "d obal " *"]

oP={2, 4, -5};
gls_]:={1,0,-6}+s {-3,5,2};

(CP-g[s]).{-3,5,2}==0

5(4-5s)+2(1-2s)-3(1+3s) =0

sol v=Sol ve[ (OP-g[s]).{-3,5,2}==0,{s}]//Flatten

g[s]/.solv

C2 3 )

N[ A4
(-0.5, 2.5, 5.}

Renmove[ "d obal " *"]
0A={2,-1,5}; 0OB={3,3,0}; OC={-4,3,-2}; O>={-1,-3,2};
Vol umen = 1/6 Det[{OC-QA, OB-QA, COD QA}]
67
3
N[ %4
22. 3333
oerflaeche = 1/2 (Nornf Cross[ OB- QA OC- OA] ] + Norn{ Cross[ OC- QA OD- QA | +
Nor n{ Cr oss[ OD- OA, OB- QA] ]+ Nornf Cross[ OC- OB, OD- OB ])

%7(2—J227 +2/598 +/1261 ++/2217)

N[ %4
22.3333



LEMAIg2_02.nb

15

Renove[ "d obal " *"]

OA={0, 5, 0}; OB={5,0, 6};
OC={5, 13-4, 0}; OD={0, 13, 6};

d=V olumen/Grundfl&che
d = Det[{OB- OA OC QA OD OC}]
510
G = Cross[OB-0A, OD-QC] // Norm
/6541
N[ %4
80. 8764

d/ G
510
6541
N[ %
6. 30591

Renove[ "d obal ™" *"]

kF={30, - 60, 30}; a={1,2,0}; b={-2,0,2};
KF1[A_,u ]:= x a+ u b; kF2[v_]:
sol v=Sol ve[ kF==kF1[ A, u] +kF2[ v] ,{A, u, v}]// Flatten

{A->-20, u- -5 v->10}

KF1[ A, u] /. solv

(-10, -40, -10}

kF2[ v]/.solv

(40, -20, 40}

v Cross[a, b];

Renove[ "d obal " *"]
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OoP={2,0,-3}; &[x_,pu_]:={2, 11,-16}+a{-3,0, 2} +u{0, 1, - 3};
gl[t_]:= 0P+t Coss[{-3,0,2},{0,1,-3}]; 9o[t]

{2-2t, -9t, -3-3t}

7
Renove[ "d obal " *"]
oP={2,0,-1};
s[x_,y_,z_]:={x,y,2}.{2,-1, 3} +4;
g[x_,y ,z ]:={x,y,z}.{1,1,-2}-3;
T[A_,pu]:i=0P + 2 {2,-1,3}+ u {1,1,-2}; T[A 4]
{(2+22X+pu, A+, -1 +321-2u}
{r[A, ]}/ / Transpose// Matri xForm
2+2X+u
A+ U
-1+3x-2u
8
Renmove[ "d obal " *"]
a
00={0,0,0}; 0OA={12,4,0}; OB={2,14,0}; h=10;
OVE( QA+OB) / 2
{7, 9, 0}
nVec = h Cross[ QA OB]/ Norni Cross[ QA OB] ]
{0, 0, 10}
OC=0OM+nVec
{7, 9, 10}
b

ACB = ArcCos[ (OA-OC). (OB- OC) / ( Nor nf OA- OC] Nor n{ OB- O] ) |

ArcCos[%]

ACB/ /' N

1.23096
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ACB/ Degree/ /N

70.5288

nQAC=Cr oss[ QA, OC]

{40, -120, 80}

nOBC=Cr oss[ OB, CC]

(140, -20, -80})

a = ArcCos [nOAC. nOBC / Nor m[nOAC] / Nor m[nOBC] ]

1
Ar cCo

¢ S[\/231 ]
al I N

1. 50495

aDeg=a/ Degree/ / N
86. 2275
W nkel =180- aDeg

93. 7725

FI aecheDach= ( Nor ni nOCAC] +Nor nf nOBC] )/ 2
% (40 V14 +20+/66 )

Fl aecheDach// N

156. 074

Det [ { OA, OB, OC}]/ 6

800
3

% /N

266. 667



