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Computergestuetzte Mathematik zur Analysis
Lektion 10 (7. Januar)

Raumkurven (Wiederholung)

[ > restart: with(plots):
| > kurve := (2 - cos(t/6))*cos(t), (2 - cos(t/6))*sin(t), t/8;
| Achtung: kurve ist eine Folge
> spacecurve([ kurve, t = -6*Pi .. 6*Pi], nunpoints = 300,
t hi ckness = 5);

> kurve = [t, k, exp(-k*"2*t"2), t = -2 .. 2],

| > kurvennenge : = { seq(kurve, k =1 .. 7) };

| > spacecurve(kurvennenge, axes = frame, thickness = 3);

> kurve := (5+cos(21*t))*cos(2*t), (5+cos(21*t))*sin(2*t), sin
| (21%t);

| > spacecurve([kurve, t =0 .. 2*Pi], nunpoi nt s=500, t hi ckness=3);
[ > n :=500; j:="]"

| > rgb_wert := evalf(sin(j*Pi/n)~2), 0, evalf(cos(j*Pi/n)"2);

> for j from1l to n do;

> pl := subs(t = (j-1)*2*Pi/n, [kurve]);
>

>

p2 := subs(t = j*2*Pi/n, [kurve]);
pl[j] := spacecurve( [pl, p2], color = COLOR(RGB, rgbh wert),
t hi ckness = 3):
> od:
> di spl ay(convert(pl, set));

Flaechen im Raum (Wiederholung)

| > restart:

| > profil := cosh(t); #

| > plot(cosh(t),t=-1..1);

| > flaeche := [ t, cos(s)*profil, sin(s)*profil];

| > plot3d(flaeche, s =0.. 2*Pi, t =-1 .. 1);

> plot3d(flaeche, s =0 .. 2*Pi, t = -1 .. 1, color="DarkG een"
styl e=pat chnogri d, | i ght nodel =i ght 4, gl ossi ness=0. 1, vi ewpoi nt =
"circleleft”,orientation=[30,45]);

Partielle Ableitungen
[> f = exp(x); with(plots):
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df :=Dff(f, x);

val ue(df);

g := exp(a*x + b*y + c*z);
dg := D ff(g, x);

val ue(dg);

d123g := Diff(g, x, y, vy, z%$3);

val ue(di123g);

h :=(x, vy, z) ->sin(a*x + b*y + c*z);

O 2] (h);

D1, 2, 2, 3%$3](h);

f :=(x, y) ->sin(sqrt(x"2 + y*2)) * ((x-1/4)"2-(y-1/3)"2);
pl := plot3d(f-.05, -2 .. 2, -2 .. 2, style = surfacecontour,
cont our s=30, shadi ng = zhue):

di spl ay(p1l, ori entation=[-40,50]);

y _schnittkurve :=[t, vy, f(t, y), vy =-2..2];

tangente := f(1/2,-1) + D[2](f)(1/2,-1) + D[2](f)(1/2,-1)*y:
plot([[y,f(1/2,y),y=-2..2],[y,tangente,y=-2..0]], col or =[ bl ack,
red], thickness = 3);

y _schnitte :=spacecurve({seq(y_schnittkurve, t=-2..2,1/2)},
col or = black, thickness = 3):

di splay([ pl,y_schnitte], orientation=[-40,50]);

p:=<-32, -1, f(-3/2, -1)>;

Dy :=D2](f)(-3/2, -1);

y tan := p + t.<0,1, Dy>;

y tan := sinplify(y_tan);

y_tan_pl := spacecurve(convert(y_tan, list), t =-1 .. 3/2,
color = red, thickness = 5):

di splay({pl,y_schnitte,y tan _pl}, orientation=[-40,50]);
grad := <D[1](f)(-3/2,-1),D02](f)(-3/2,-1)>;

ngrad := norn(grad, 2):

dgrad: = sinplify(grad/ ngrad):

grad_tan := p+t.<dgrad[ 1], dgrad[ 2], ngrad>;

grad tan := sinplify(grad_tan);

grad_tan_pl :=spacecurve(convert(grad _tan, list), t =0 .. 3/2,
col or = blue, thickness = 3):

di splay({pl,y_schnitte,grad _tan_pl}, orientation=[90,00]);

YAbleitungen von Vektorfunktionen

restart: w th(VectorCal culus):
v i=<t, t"2, t"3>

diff(v, t):

wi t h( Vect or Cal cul us):
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diff(v, t);
Basi sFor mat (f al se) ;

dv :=diff(v, t);
wi th(plots):
spacecurve(v, t = -3 .. 3,thickness=3);

YMoebiusband

restart: with(plots):

M:= <cos(t)*(1 + s*cos(t/2)),
sin(t)*(1l+s*cos(t/2)),
s*sin(t/2)>;
pl:= plot3d(M t =0 .. Pi, s=-1/2..0, col or=blue):
p2:= plot3d(M t =0 .. Pi, s=0..1/2,color=red):
p3: = spacecurve(subs(s=1/2+0.02,convert(MIlist)),t=0..Pi,color=

coral, thickness=5):

di splay({p1, p2, p3});

Seele := subs(s =0, M;

wi t h( Vect or Cal cul us):

Basi sFor mat (f al se) ;

M :=diff(Seele, t);

Ms :=diff(M s);

wi t h( Li near Al gebra):

Normal e : = CrossProduct (Ms, M);

pll :=plot3d(M t =0 .. 2*Pi, s =-1/3 .. 1/3, grid = [60,
5], color = red):

Ei nhei tsNormal e : = sinplify(Normal e/ Norm{ Normal e, 2)) assum ng
t::real:

Ei nhei t sNormal e[ 1] ;

flaeche := convert(Seele + s*EinheitsNormale, |ist);

pl2 := plot3d(flaeche, t =0 .. 2*Pi, s =0 .. .4, color = s,
nunpoi nts = 3000, style = patchnogrid):

wi t h(plots):

di splay({pll, pl2}, orientation = [-78, -159]);



