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Losungen

Vektorkurven und Richtungsvektoren

1. Beispiel von 2D-Kurven

Renmove["d obal ™ "]
v[t_]:={2Cos[t]+Cos[5t]/3,Sin[t]+Sin[5t]/3};

pl 1 =ParanetricPlot [v[t], {t, -Pi, 2Pi }, AspectRatio- Autonatic];

ParanmetricPlot [{2Cos[t] +Cos[6t] /4, Sin[t] +Sin[6t]/4},
{t, -Pi, 2Pi }, AspectRati o- Automatic];
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ParametricPlot[{Cos[t] +Cos[8t]/6,Sin[t]+Sin[8t]/6},{t,-Pi,2Pi}, Aspect Rati o~
Aut omatic];

ParanetricPlot[{Cos[t] +Cos[8t]/6,Sin[t]+Cos[8t]/6},{t,-Pi,2Pi}, Aspect Rati o~
Aut omati c] ;

2. Ein Richtungsvektor
v [t]
{-ZSin[t]-ESin[St] COS[t}+£OOS[5t]}
3 ' 3

D[{2Cos[t] +Cos[5t]/3, Sin[t]+Sin[5t]/3}, t]

{—ZSin[t]—%Sin[St], Oos[t}+%Cos[5t]}
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vv =D[{2Cos[t] +Cos[5t]/3, Sin[t]+Sin[5t]/3}, t]/. t>1.2
{-1.39839, 1.96264}

git_]:=v[1l. 2]+t vv;
pl 2 = ParanetricPl ot[ Evaluate[g[u]],{u,-1,1}];

S1t

Show pl 1, pl 2, Graphi cs[{Poi ntSi ze[0. 03], Point[v[1.2]]}1];

An einer Spitze entsteht ein Extremum mindestens einer Komponente des Tangentenvektors. Es existiert dort manchmal
auch keine eindeutige Tangente.

Beispiel:
Sol ve[ Eval uat e[ D[ 2Cos[t] +Cos[5t]/3,t]]1==0,{t}]//N

({t 50.}, {t >-2.17109}, {t »2.17109}, {t - -0.970499}, {t - 0.970499},
(t - -2.28687}, {t »2.28687}, {t »-0.854718}, {t - 0.854718})

vv=D[ {2Cos[t] +Cos[5t]/3, Sin[t]+Sin[5t]/3},t]/.t-0. 854718

(~7.11327x10°7, -0. 0516563}

vv={0, - 0. 051656283416512405} ;
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gl[t_]:=v[0.854718] +t vv;
pl 3 = ParanetricPl ot[ Evaluate[gl[t]],{t,-20, 10}, Aspect Rati o»Aut omati c];

1.5¢
1.25¢

0.75¢

0.25¢

0.5 1 15 2
Show pl 1, pl 3, Graphi cs[{Poi nt Si ze[ 0. 03], Poi nt [ v[ 0.854718]]1}11;

1.5¢

3. Ein 3D-Plot

Renmove["d obal ™ " ]
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Par anetri cPl ot 3D[

{2Cos[t]+Cos[5t]/3, Sin[t]+Sin[5t]/3, Sqrt [(t -Pi)~21}, {t,

-Pi,

2Pi};

4. Geradenspiegelung

Rermove["d obal ™ %" ]

a={3 1y

Al=1;, x2=-1;

vl=a; v2={-a[[2]], a[[1l]]};
OP = {1, 5};

O= {0, 0};

eV = Transpose[{vl, v2}]; eV // MatrixForm

(13

eD= {{1l, 0}, {0, A2}}; eD// MatrixForm

(o %)

M=eV.eD. | nverse[eV]; M// Matri xForm

1Y

0Q=M OP

[IENGEN

19 17
(2 -3
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Show[G aphi cs[{
Line[{OO, a}], Line[{OO {3, 0}}], Line[{OO {0, 3}}]
, PointSize[0.04], Point [OP], Point [OQ], Line[{OP, OQ}]
}1, AspectRatio- Autonaticl];

4. Geradenspiegelung

Renmove["d obal ™ " ]

a={3 1};

Al=1;, x2=-1;

vli=a; v2={-a[[2]], a[[l]1};

OP= {1, 5};

0O= {0, 0};

dMb[k_] = {{Cos[k2Pi /5], -Sin[k2Pi /5]}, {Sin[k2Pi /5], Cos[k2Pi /5]}};
plk_1:=dMb[k]. OP

eV = Transpose[{vl, v2}];, eV // MatrixForm
3 -1
13 |

eD= {{1l, 0}, {0, A2}}; eD// MatrixForm

(o %)
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M= eV.eD. I nverse[eV]; M// Matri xForm

4 3
HY

3 _4

5 5
oQ=MOP

19 17
(2 -3

glk_1:=Mp[k]

Show[Gr aphi cs[{
Line[{-2a, 2a}], Line[{OO {3, 0}}], Line[{OO {0, 3}}]
, PointSize[0.04], Point [OP], Point [p[1]],
Poi nt [p[2]], Point [p[3]1], Point [p[4]], Point [p[5]],
Poi nt [OQ], Point [q[1]], Point [q[2]], Point [q[3]], Point [q[4]], Point [q[5]],
Line[{OP, OQ}1, Line[{p[1], q[1]1}], Line[{p[2], q[2]}],
Line[{p[3], d[31}], Line[{p[4], q[4]1}], Line[{p[5], q[5]1}],
Line[{p[1], p[2], p[3], p[4]. pI5]. pI1]}1,
Line[{q[1], d[2], d[3], d[4], d[5], d[1]}]
}1, AspectRati o - Automatic];

5. Ebenenspiegelung

Rermove["d obal ™ " ]

r0=(1, 2, 3}; a={1, 2, -1}; b={-1, 1, 1};

(* ¢ *)
X[A, u]l=r0+xa + ub;

a Translation, Ebenenspiegelung, Rucktranslation

trp_]:=p-r0;
eV = Transpose[{a, b, Cross[a, b]}]; eV // MatrixForm

1 -1 3
2 1 0
-1 1 3
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Al=1;, 22=1; A3 =-1;
eD= {{Al, 0, 0}, {0, A2, 0}, {0, O, A3}}; eD// MatrixForm
1 0 O

0 1 0
0 0 -1

M=eV.eD. | nverse[eV]; M// Matri xForm

0 0 -1
0 10
-1 0 0

splp_1:=Mp

rtr[p_]1:=p+r0;

b Berechnung von M siehe a

¢Spiegel [p_1:=rtr[Mtr[p]]

c Spiegelung des Tetraeders {p1,p2,p3,p4}

pl= {1, 5 2};
p2= {2, 6, 5},
p3 = {4, 3, 1};
p4=1{-1, 1, 5}

gl = ¢Spi egel [pl]
{2, 5, 3}

g2 = ¢Spi egel [p2]
(-1, 6, 2}

g3 = ¢Spi egel [p3]
{3, 3, 0}

g4 = ¢Spi egel [p4]
(-1, 1, 5}

c Visualisierung

0O0= {0, 0, 0}

{0, 0, 0}
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Show[G aphi ¢s3D[ {
Li ne[{OO {3, 0, 0}}], Line[{OO {0, 3, 0}}], Line[{OO {0, O, 33}}1,
Line[{QOO, r0}], Line[{r0, rO+a}], Line[{r0O, rO+b}],
Poi nt Si ze[0. 04],
Poi nt [pl], Point [p2],
Poi nt [p3], Poi nt [p4],
Poi nt [gql], Point [g2],
Poi nt [g3], Point [g4],
Line[{pl, p2, p3, pl, p4, p2, p3, p4}], (+Line[{ql, 92, q3,ql, a4, q2 03, q4}], *)
Line[{pl, gl}], Line[{p2, q2}], Line[{p3, q3}],
Line[{p4, g4}]
}1, AspectRatio- Automatic, ViewPoint -> {-2.539, 3.502, 1.037}];
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Show[G aphi ¢s3D[ {
Li ne[{OO {3, 0, 0}}], Line[{OO {0, 3, 0}}], Line[{OO {0, O, 33}}1,
Line[{QOO, r0}], Line[{r0, rO+a}], Line[{r0O, rO+b}],
Poi nt Si ze[0. 04],
Poi nt [pl], Point [p2],
Poi nt [p3], Poi nt [p4],
Poi nt [gql], Point [g2],
Poi nt [g3], Point [g4],
Line[{pl, p2, p3, pl, p4, p2, p3, p4}], Line[{ql, 92, g3, ql, g4, 92, g3, g4}],
Line[{pl, gl}], Line[{p2, q2}], Line[{p3, q3}],
Line[{p4, g4}]
}1, AspectRatio- Automatic, ViewPoint -> {-2.539, 3.502, 1.037}];

N
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11

Show[G aphi ¢s3D[ {
Li ne[{OO {3, 0, 0}}], Line[{OO {0, 3, 0}}], Line[{OO {0, O, 33}}1,
Line[{QOO, r0}], Line[{r0, rO+a}], Line[{r0O, rO+b}],
Poi nt Si ze[0. 041,
Poi nt [pl], Point [p2],
Poi nt [p3], Poi nt [p4],
Poi nt [gql], Point [g2],
Poi nt [g3], Point [g4],
Line[{pl, p2, p3, pl, p4, p2, p3, p4}], Line[{ql, 92, g3, ql, g4, 92, g3, g4}],
Line[{pl, gl}], Line[{p2, q2}], Line[{p3, q3}],
Line[{p4, g4}]
}1, AspectRatio- Autonatic];




