restart;

wi th(linalg):

assune(t,real);

r:=t->[exp(t)*sin(2*t), exp(t)*cos(2*t), 2*exp(t)];
ri=t—[esin(2 1), e cos(21),2 €]

> map(diff,r(t),t);
[ sin(2 t~) +2 ¢ cos(2 t~), e cos(2 t~) —2 ¢ sin(2 +~),2 ¢ ]

> rp:=t->[exp(t)*sin(2*t)+2*exp(t)*cos(2*t), exp(t)*cos(2*t)-2*exp
(t)*sin(2*t), 2*exp(t)];
rp :=t—>[etsin(2 t) —|—2etcos(2 t),etcos(2t) -2 etsin(2t),2et]

2 1 2
3.3 3

> normalize(rp(0));

=> normal i ze(rp(t));

(e sin(2 t~) +2 ¢ cos(2 t~))

-~ . - 2 - -
<|2 e sin(#~) cos(t~) +4¢ cos(t~)2—2et| —|—|—2 e cos(t~)2—|-et

1/2

+4 ¢ sin(t~) cos(t~)|2 +4 (etN)z) (e cos(2t~) —2 € sin(2 t~) )/

- - 2 - -
<|2 ¢! sin(#~) cos(t~) +4¢ COS(Z‘~)2—26t| —|—|—2 ¢! cos(t~)2+et

N ) 12 /
+4 ¢ sin(z~) cos(z~)| +4 () ) ,(2¢7)

~ - 2 ~ -
<|2 ¢ sin(¢~) cos(t~) +4¢ cos(t~)2—2et| +|—2 ¢ cos(t~)2+et

1/2
+4 ¢ sin(t~) cos(t~)|2 +4 (etN)z) ]

(> sinplify(%:




| 2 1 2 . 2
3 sin(2 t~) + 3 cos(2 t~) 3 cos(2 t~) 3 sin(2 t~) 3 ]

> T:.=t->vector([1/3*sin(2*t)+2/ 3*cos(2*t), 1/3*cos(2*t)-2/3*sin(2*
t), 2/3]);

T= t—>[ % sin(2¢) + % cos(2t) % cos(2t) — % sin(2 ¢) % ]

> map(diff, T(t),t):;

2 4 . 2 . 4

3 cos(2 t~) — 3 sin(2 t~) - 3 sin(2 t~) — 3 cos(2 t~) 0]

> Tp:=t->vector([2/3*cos(2*t)-4/3*sin(2*t), -2/3*sin(2*t)-4/3*cos
(2xt), 0]);

Tp = z—>[ % cos(2t) — % sin(2 t) —% sin(2¢) — % cos(2¢) 0O ]

> normalize(Tp(t));

% cos(2 t~) — % sin(2 t~)
4 », 2, 8 214 8 . 4P
/ ‘— 3 cos(t~)" + 3 + 3 sin(t~) cos(t~)| + ‘? sin(t~) cos(t~) + 3 cos(t~)" — 3

) 4
n2t~) — — 2t~
3 t 3'cos(t))/

( 4 cos( 24 2 + 8 sin(¢~) cos(t~)

‘ 3 sin(#~) cos(t~)

3 3 3
o 12
+%cos(f~)2—% J ,0]

(> sinplify(%:

[ % (cos(2 t~) —2sin(2 t~)) \/? —% (sin(2 t~) 4+ 2 cos(2 t~) \/— 0

=> N: =t->vector([1/5*(cos(2*t)-2*sin(2*t))*5"(1/2), -1/5*(sin(2*t)
+2*cos(2*t))*57(1/2), 0]);

N=t—

% (cos(2¢t) —23in(2t))\/? —% (sin(2¢) +2cos(2t) \/_ 0 ]

=> crossprod(T(t),N(t));

[12—5 (sin(2 1~) 42 cos(2 t~)) V3., 12—5 (c0s(2 t~) — 2 sin(2 t~)) V3., % (



+ 2 cos(2t~)) (sin(2 t~) +2 cos(2 t~)) V5 — + (i cos(2 1~)

513

3
2 . .
) sin(2 t~)) (cos(2 t~) —2sin(2 t~)) \/?}

(> sinplify(%:

2.
15 (sin(2t~) +2cos(2t~)) 5 5

(-cos(2t~) +2sin(2t~)) J___J_]

_> B: =t->vector ([ 2/15*(sin(2*t)+2*cos(2*t))*5"(1/2), 2/15*(cos(2*t)
-2*sin(2*t))*5M(1/2), -1/3*57(1/2)]);

B=t— L(sin(2t)+2005(2t))\/? l(cos(2t)—231n 21) \/_ ——\/_]

15 15

=> NL: =norm( Tp(t), 2);

2

4 2
N1 —/‘—cos 2 t~) —?sin(2t~)

in(2t~) + % cos(2 t~)

=> N2: =norm(rp(t), 2);

2 2 2
N2 :=\/|et~sin(2t~) +2¢e 7 cos(2 t~)| +|-€"cos(2t~) +2¢€ sin(2~)| +4 ()

> N1/ N2;

2 2
2 4 . 2 . 4
/‘ 3 cos(2 t~) 3 sm(2t~)’ +‘ 3 sin(2 t~) + 3 cos(2 t~)

t~ . t~ 2 t~ ~ . 2 t~\ 2
\/|e sin(2¢~) +2e cos(2t~)| -|-|—e cos(2t~) +2¢ sm(2t~)| +4(e )
> simplify(9;

% J5e "

> kappa: =t ->2/9*57(1/ 2) *exp(-t);
K:=t—>%\/?e_t
> with(plots):

> spacecurve({[exp(t)*sin(2*t), exp(t)*cos(2*t), 2*exp(t)]},t=0..4*
Pi);



500000
400000 ]

: 140000
S00000,) -120000

] -100000
200000, 1 _eppop

—E0000
10000040000
-200po
20000 ., 50000

100000
150000
200000

> spacecurve({[t*sin(2*t),t*cos(2%t),2*t]},t=0.. 4*Pi):
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(> pl ot 3d( XA 24y 2, x=-2. .

2,y=-2..2);



_>»plot3d(sin(x+y), X
pl ot 3d(bi nom al, 0..5,

, gridzilo,lo]);







> plot3d((1.3)*x * sin(y), x=-1..2*Pi, y=0..Pi, coords=spherical,
styl e=pat ch);

plot3d([1,x,y], x=0..2*Pi, y=0..2*Pi, coords=toroidal (10),
scal i ng=const rai ned) ;







> plot3d([x*sin(x)*cos(y), x*cos(x)*cos(y), x*sin(y)], x=0..2*Pi,
y=0..Pi);
pl ot 3d( x*exp(-x"2-y"2), x=-2..2, y=-2..2, grid=[30,30]);







[ > pl ot 3d(x*2-y~2, x=-10. . 10, y=- 10. . 10, or i ent at i on=[ 80, 70] ) :







