Computergestuetzte Mathematik zur Analysis

Lektion 10 (7. Januar)

YRaumkurven (Wiederholung)

;> restart: with(plots):
> kurve := (2 - cos(t/6))*cos(t), (2 - cos(t/6))*sin(t), t/8;

kurve:= (2 —cos(é t)) cos (1), (2 —cos(é t)) sin(t), % t (1.1)

;Achtung: kurve ist eine Folge

> spacecurve([ kurve, t = -6*Pi .. 6*Pi], nunpoints = 300,
t hi ckness = 5);

[> kurve : = [t, k, exp(-k"2*tn2), t = -2 .. 2];
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I kurve:= [t k e ¥ t= -2.2] (1.2)
> kurvennenge : = { seq(kurve, k =1 .. 7) };
kurvenmenge := {[t, 1, e_tz, t= —2..2], [t, 2, e_4t2, t= —2..2], [t, 3, e_gtz, t= (1.3)

2.2) [t 4 e16% t—-2.2] [t5 2% t=-2.2] [t 6 e36% t= 2
2] [t 7,649 t— _2.2])

> spacecurve(kurvennenge, axes = frane, thickness = 3);
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=> kurve := (5+cos(21*t))*cos(2*t), (5+cos(21*t))*sin(2*t), sin
(21*t);
kurve:= (5 +cos(21t)) cos(2t), (5+cos(21t))sin(2t), sin(21 t) (1.4)

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




>n :=500; j:="j"

n:=500
WArning, inserted mssing semcolon at end of statenent
I Ji=J (1.5)
> rgb_wert = evalf(sin(j*Pi/n)*2), 0, evalf(cos(j*Pi/n)"2);
rgb_wert:=sin(0.006283185308 j)°, 0, cos(0.006283185308 j)* (1.6)

>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(RGEB, rgh wert),
t hi ckness = 3):

[ > od:

> di splay(convert(pl, set));




YFlaechen im Raum (Wiederholung)

=> profil := <cosh(t); #
i profil := cosh(t) (2.1)
> plot(cosh(t),t=-1..1);
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t
=> flaeche := [ t, cos(s)*profil, sin(s)*profil];
flaeche := [ t, cos(s) cosh(t), sin(s) cosh(t)] (2.2)

[ > pl ot 3d(flaeche, s =0 .. 2*Pi, t = -1 .. 1);




> pl ot 3d(flaeche, s =0 .. 2*Pi, t = -1 .. 1,color="DarkG een",
styl e=pat chnogri d, | i ght nodel =l i ght 4, gl ossi ness=0. 1, vi ewpoi nt =
"circleleft",orientation=[30,45]);




Y Partielle Ableitungen

>f = exp(x); wth(plots):
i fi=¢" (3.1)
(> df 1= Diff(f, x):
d
df:= I e’ (3.2)
=> val ue(df);
e (3.3)
> g = exp(a*x + b*y + c*z);
gi= eax+by+cz (3.4)
(> dg := Diff(g, x): .
dg:= & eax+by+cz (3.5)
=> val ue(dg);
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aeax+by+cz (36)
d123g := Diff(g, x, vy, vy, z3$3);

; d ax+by+cz
dl23g:= ———— 3.7
9= 0 0x ¢ 37)
val ue(d123g);
ab2c3eax+by+cz (3.8)
h :=(x, y, z) ->sin(a*x + b*y + c*z);
h:=(x,y, z)>sin(ax+by+cz) (3.9)
DI 2] (h);
(x, ¥, z)>cos(ax+by+cz)b (3.10)
D1, 2, 2, 33%3](h);
(X, ¥, z)>-sin(ax+by+cz) ab’ (3.11)
f :=(x, y) ->sin(sqrt(x*"2 + ynr2)) * é(x-l/4)“%-(y-1/3)“2);
fi=(x y)—>sin(\/ x2+)2) ((x—i) —(y—%) ) (3.12)

pl := plot3d(f-.05, -2 .. 2, -2 .. 2, style = surfacecontour,
cont our s=30, shading = zhue):
di spl ay(pl, orientati on=[-40,50]);



> y_schnittkurve := [t, v, f(t y), ¥y = -
y_schnittkurve := t;);shl( (( _'%f (y————) ) y= —2"2] (3.13)

i>tangente = f(1/2,-1) + D2]1(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);



B y schnitte :=spacecurve({seq(y_schnittkurve, t=-2..2,1/2)},
col or = bl ack, thickness = 3):

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




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

_3
2
p:= -1 (314)
185 1
144 sm( > N 13)
(> Dy ;= D[2](f)(-3/2, -1):
Dy::—@cos(l\HSj\/lS +§sin(l\/13) (3.15)
i 936 2 3 2
>y tan :=p + t.<0, 1, Dy>;
0
1
y_tan:=t. (3.16)

185 Cos(l m)m% sm(l m)
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(> y tan ;= sinplify(y_tan);
y_tan:= (3.17)
' 3
2
14t

185 1 8. . (1 185 . (1
-— =/ V + = =/ + — =1
936 tcos( > 13 ) 13 3 tsm(2 13) 44 Sﬂl(z 3)

> 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 : = normn(grad, 2):
dgrad: = si npl i»fy(grad/ ngrad) :

185 1 7 . (1 '
624 Cos(2 \/13)\/13 > sm(2\/13j
grad:= 185 8 1
—ﬁcos(zx/ )\/ +§sm(§\/13)

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

grad_tan:= tH( 555cos( > \/_) J13 —6552 sm(; m))/

i

)
[( 37OCOS(2\/_)\/_+499251n(%\/_)j/

2
(5784025 + 62064743 sin(% /13 )

+ 3578640 COS( > V1 ) V1 sm

2
(5784025 + 62064743 sin(% /13 )

+357864Ocos(2\/_)\/_sm( \/_))1/2],

(A5 7) 77+ G 7))

624 2 2
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> grad_tan := sinplify(grad_tan);

[% [370 tcos(% J13 ) J13 +4368 tsin(% J13 )

grad_tan:=

2
+ (—62064743 Cos(% J 13)

(3.18)

(3.19)

(3.20)
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+357864Ocos(2\/ )\/ sm( /13 j+67848768) ]/
2
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1/2
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> grad_tan_pl :=spacecurve(convert(grad_tan, list), t =0 .. 3/2,
| color = blue, thickness = 3):
> di splay({pl,y_schnitte,grad tan _pl}, orientation=[90,00]);
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YAbleitungen von Vektorfunktionen

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

\H:(Uex+(g)%;+(ﬁ)e

V4

diff(v, t):
wi t h( Vect or Cal cul us):
diff(v, t);
e{+2wy+3fg
Basi sFor mat (f al se) ;

true
dv :=diff(v, t);

(4.1)

(4.2)

(4.3)

(4.4)
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1

dv:i=| 2t
31
[> wi th(plots):
> spacecurve(v, t = -3 .. 3,thickness=3);

Moebiusband

| > restart: with(plots):

> M:= <cos(t)*(1 + s*cos(t/2)),
sin(t)*(1l+s*cos(t/2)),
s*sin(t/2)>;

coral, thickness=5):
di splay({p1, p2, p3});

(4.4)

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(Mlist)),t=0..Pi,col or=



»COS(T) (1 -l—scos( t)j |

1
2
M:=| sin(t) (1 —}—SCOS(% t))

. 1
ssin| — t
1(2)

> Seel e :

= subs(s =0, M;
cos(t)
Seele:= | sin(t) (5.1)
0
;> wi t h( Vect or Cal cul us):
> Basi sFormat (f al se);
true (5.2)

>M :=diff(Seele, t);




-sin(t)

Mt:=| cos(t) (5.3)
0
> M =diff(M s); _ _
cos(t) COS(% t)
Ms:=| sin(t) cos(% t) (5.4)
(1
SIH(E t)

> Wi t h(Li near Al gebra):
> Normal e : = CrossPrpduct(Ms, M);

—sm(% jcos(t)
Normale := —Sll’l(% )Sln(t) (5.5)
COS(t)ZCOS( ) + sin( )Zcos(% t)

>pll:=plot3d(M t =0 .. 2*Pi, s =-1/3 .. 1/3, grid = [60,
5], color = red):
> EinheitsNormal e : = sinplify(Normal e/ Nornm(Normale, 2)) assum ng

t::real:
> Ei nhei t sNormal e[ 1] ;
(1 1.)°

-sin| —t||2cos| —t| —1 5.6
I 1 (2 j( (2 ) ) (>:6)
> flaeche := convert(Seele + s*EinheitsNormale, list);

2

flaeche := cos(t)—ssin(%t) (2 cos(%t) —1] sin(t) (5.7)

(1 . 1
- —t t —t
SSlI’l( > )sm( ), SCOS( > )

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

[ > with(plots):

> display({pl 1, pl2}, orientation = [-78, -159]);






