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V¥ Initialisation

| > restart;

> with(plots, contourpl ot, contourpl ot 3d, di spl ay, setopti ons, setopti ons3d,
spacecurve);

wi th(plottools,transform;
[ contourplot, contourplot3d, display, setoptions, setoptions3d, spacecurve |

[ transform | (1.1)

> setoptions(size=[300,300], | abel s=[x,y],tickmarks=[12,12], axesfont =
[ TI MES, ROMAN, 8], | abel f ont =[ TI MES, ROVAN, 8] ) ;
set opti ons3d(si ze=[ 300, 300], | abel s=[x, vy, z],tickmarks=[ 4, 4, 4],
axesfont =[ TI MES, ROMAN, 8], | abel f ont =[ TI MES, ROVAN, 8] ) ;
L'initialisation suivante permettra d'avoir plus de lisibilité des nombres décimaux en supprimamt les zéros non
significatifs a la fin d'un nombre.
> interface(typesetti ng=extended); # Pour s'assurer |e niveau de
conposi tion étendue
Typesetting:-Settings(striptrailing=true);

extended
false (1.2)
Y Paraboloide circulaire
B f:=(x,y)->10-x"2-y"2:
z=f(x,Y);
z=-* =y +10 2.1)

| > Surface:=plot3d([x,y, f(X,y)],Xx=-5..5y=-sqrt(25-x"2)..sqrt(25-x"2)):
> di spl ay(Surface, axes=franed,

orientation=[ 25, 60],

I'i ght nodel =l i ght 3,




shadi ng=XY) ;

> Planl: =plot3d([x,y,-9],x=-5..5,y=-5..5,

grid=[ 20, 20],

styl e=pat chnogri d,

L col or =or ange) :

> di splay([ Surface, Pl anl], axes=franed, ori ent ati on=[ 25, 60], shadi ng=XY) ;

| > Opts:=grid=[20, 20], styl e=pat chnogri d, col or =or ange:
> Plan2: =plot3d([x,y,-3],x=-5..5,y=-5..5,0pts):
Pl an3: =pl ot 3d([ X, y, 0], x=-5..5,y=-5..5,0pts):
Pl an4: =pl ot 3d([ X, Yy, 6] ,x=-5..5,y=-5..5, Opts):
| Plan5:=plot3d([x,y,9],x=-5..5y=5..5, 0pts):
> di splay([ Surface,Plan||(1..5)],
axes=framed
ori entation=[ 25, 60]);
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[ > Opts: =thickness=3, col or =or ange:
> Tracel: =spacecurve([sqrt(19)*cos(t),sqrt(19)*sin(t),-9],t=0..2*Pi,

Opts):

Trace2: =spacecurve([sqrt(13)*cos(t),sqrt(13)*sin(t),-3],t=0..2*Pi,
Opts):

Trace3d: =spacecurve([sqrt(10)*cos(t),sqrt(10)*sin(t),0],t=0..2*Pi,
Opts):

Traced: =spacecurve([sqrt(4)*cos(t),sqrt(4)*sin(t),6],t=0..2*Pi, Opts):
| Trace5: =spacecurve([sqrt(1)*cos(t),sqrt(1)*sin(t),9],t=0..2*Pi, Opts):
> display([ Surface, Trace||(1..5)], axes=franed, ori entati on=[ 25, 60]);

_> Cour bes_de_ni veau: =contourpl ot (f(x,y),x=-5..5,y=-5..5,contours=[-9,
| -3,0,6,9],9rid=[40,40], color=maroon,thickness=3):
> di spl ay(Cour bes_de_ni veau, scal i ng=const r ai ned) ;
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[ > t:=transform((x,y)->[x,y,0]):
> di spl ay(t(Courbes_de_ni veau), axes=franed, ori ent ati on=[ 25, 60],
view=[-5..5,-5..5,0..1]);

> Cour bes_de_ni veau_bi s: =seq((pl ot ([ k*sin(t), k*cos(t),t=0..2*Pi],
t hi ckness=3, col or =mar oon) , k=[ sqrt (19),sqrt(13),sqrt(10),sqrt(4), sqrt
(D1)):

> di spl ay( Cour bes_de_ni veau_bi s, scal i ng=const r ai ned) ;

_> di spl ay(seq(t (Courbes_de_ niveau_bis[k]), k=1..5), axes=franed,
orientation=[ 25, 60],
views[-5..5,-5..5,0...5]);

[ > di spl ay([ seq(t(Courbes_de niveau bis[k]),k=1..5),Trace|]|(1..5)],
axes=franed, ori ent ati on=[ 25, 60],
view=[-5..5,-5..5,-15...10]);
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¥ Paraboloide hyperbolique

> fi=(x,y)->y"2-x"2:

z=f(x,Y); o
z=-X +

> macr o( domai ne=COLOR( RGB, .6863, .8471, .8471)):
| macro(pl an=COLOR(RGB, 1.0000, .6667, .6667)):
> Donmmi ne: =plot3d([x,y,f(5,0)],x=-5..5y=-5..5,
styl e=wi refrane,
col or =domai ne) :
Surface: =plot3d([x,y,f(x,y)],x=5..5,y=-5..5,
L grid=[ 30, 30]):
> di spl ay([ Surface, Donai nej,
axes=framed
shadi ng=zhue,
orientation=[ 35, 70]);

> A =spacecurve([0,y,y"2,y=-5..5],thi ckness=3, col or =navy) :

| B:r=spacecurve([x, 0, -x"2+.05, x=-5..5], thi ckness=3, col or =or ange):
> di spl ay([ Surface, Donai ne, A B],

axes=f raned

shadi ng=zhue,

ori entation=[35,70]);

Courbes de niveau -- 2021-01-23 page 5 de 13



> Surface:=plot3d([x,y,f(x,y)],x=5..5y=-5..5,
grid=[ 30, 30],
styl e=wi r ef rane)
> Planl: =plot3d([x,y,0],x=-5..5,y=-5..5,
grid=[ 40, 40],
styl e=pat chnogri d,
col or=pl an):
> Interl: =spacecurve([x, x, 0,x=-5..5],thi ckness=3, col or =cyan):
I nt er2: =spacecurve([ x, -x, 0, x=-5..5], t hi ckness=3, col or=cyan) :
> di spl ay(Surface, Pl anl, Donai ne, I nterl, I nter2,
axes=f raned,
shadi ng=zhue,
orientation=[40,55]);

> Pl an2: =pl ot 3d([ X, Yy, 5],x=-5..5,y=-5..5,
nunpoi nt s=400,
styl e=pat chnogri d,
col or =pl an):
> I ntersectionl: =spacecurve([ X, sqrt(x"2+5),5,x=-4.5..4.5],thi ckness=3,
col or =navy, nunpoi nt s=600) :
I ntersection2: =spacecurve([ X, -sqrt(x"2+5),5, x=-4.5..4.5], thi ckness=3,
| col or=navy, nunpoi nt s=600) :
> di spl ay( Surface, Domai ne, Pl an2, | ntersectionl, | ntersection2,
axes=f raned,
shadi ng=zhue,
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orientation=[ 25, 60]);

> Cour besl: =contourplot(f(x,y),x=5..5,y=5..5,grid=[60, 60], cont ours=
[1,5,10], col or =navy, t hi ckness=2):
> di spl ay( Cour bes1, scal i ng=constrai ned) ;

> Pl an3: =pl ot 3d([ X, y,-5],%x=5..5,y=-5..5,

nunpoi nt s=400,

styl e=pat chnogri d,

L col or=pl an):

> Intersectionl: =spacecurve([Xx, sqrt(x"2-5),-5,x=-5..5],thickness=3,
col or =gr een, nunpoi nt s=600) :

I ntersection2: =spacecurve([Xx,-sqrt(x"2-5),-5,x=-5..5],thickness=3,
| col or=green, nunpoi nt s=600) :

> di spl ay(Surface, Domai ne, Pl an3, | ntersectionl, I ntersection2,
axes=franed,

shadi ng=zhue,

orientation=[ 35, 60]);
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B Cour bes2: =cont ourpl ot (f(x,y),x=-5..5,y=-5..5,grid=[60, 60], contours=
L [-10,-5,-1], col or=green, thi ckness=2):
> di spl ay(Cour bes2, scal i ng=constr ai ned) ;

;> t :=transform((x,y,z) -> [X,y]):
> di spl ay(Courbesl, Courbes2,t(Interl),t(lnter?2), scaling=constrained);
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z=f (X, y);

fill ed=true,

nunpoi nt s=2400,
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i> plot3d([x,y,f(x,y)],x=-2..

Y Surface en forme de cloche
> f:=(xX,y)->2. 5*exp(-x"2-y"2)+2:

z=25e7 7 42 4.1)
2,y=-2..2,axes=franed, gri d=[ 45, 45]);

> Surface_1:=contourplot3d([x,y,f(x,y)],x=-2.5..2.5,y=-2.5..2.5,
nunpoi nt s=1800, cont our s=13,

col oring=[pink, red]):

_> di spl ay(Surface_1, axes=franed);

> Courbes_1:=contourplot(f(x,y),x=-2..2,y=-2..2,contours=13,
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L filled=true, col oring=[yellow, pink]):
[ > t:=transform((x,y)->[x,y,0]):
> display([Surface_1,t(Courbes_1)],

shadi ng=ZHUE

st yl e=pat chcont our

axes=f raned

views[-2..2,-2..2,0..4.5],

ori entation=[ 145, 70],

font =[ TI MES, ROVAN, 12] ,

scal i ng=const rai ned) ;

=> g:=(x,y)->-2.5%. 6%exp(-(x-1)"2-(y+.5)"2)+1
z=g9(x,y);

S—1)2— 2
s= -] 5e 0 12-0+052 4

> Surface_2:=contourplot3d([x,y,09(x,y)],x=-3..3,y=-3..3,
nunpoi nt s=1800, cont our s=13,
L filled=true, col oring=[red, pink]):
> Cour bes_2:=contourplot(g(x,y),x=-3..3,y=-3..3,
nunpoi nt s=2400, fi |l | ed=true, cont our s=13,
L col ori ng=[ pi nk, yel l ow] ) :
| > ti=transforn((x,y)->[x,y,-1]):
> di splay([ Surface_2,t(Courbes_2)],
shadi ng=ZHUE, axes=f r anmed,
views[-3..3,-3..3,-1..1. 2],
orientation=[ 60, 60], font=[ Tl MES, ROVAN, 12] ) ;
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> Surface_3:=contourplot3d([x,y, f(x,y)+g(x,y)],x=-3..3,y=-3..3,
numnpoi nt s=1800,
cont our s=13,
filled=true,
L col oring=[pink, red]):
> Cour bes_3: =contourplot (f(x,y)+g(x,y),x=-3..3,y=-3..3,
nunpoi nt s=2400,
fill ed=true, contours=13,
_ col ori ng=[ pi nk, yel l ow] ) :
| > ti=transforn((x,y)->[x,y, 0]):
> di splay([ Surface_3,t(Courbes_3)],
shadi ng=ZHUE, axes=fr aned,
views[-3..3,-3..3,0..5.2],
ori entation=[ 40, 60],
font =[ TI MES, ROVAN, 12]);

VY Surface intéressante

> fi=(x,y)->3%(x-1)"2*exp(-x"2-(y+1)"2)-10*( 1/ 5*x-x"3-y”"5) *exp(-x"2-
y~2) -1/ 3*exp(-(x+1)"2-y~2):
z=f(x,Yy);
S+ 1)2-)2

z=3(x—1)2e® 70 10 (%x—f—ys) 22 8 3

> Surface: =pl ot 3d([ X, y, f (X, y)],x=-3.5..3.5,y=-3.5..3.5,
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grid=[ 80, 120], t hi ckness=0):
di spl ay(Surface, axes=franed, ori entati on=[ 160, 65]);

2 0 -

> Cour bes_de_ni veau: =contourplot (f(x,y),x=-3.5..3.5,y=-3.5..3.5,
nunpoi nt s=18000, cont our s=13, col or =navy, t hi ckness=0):
> t:=transforn((x,y)->[X,y,-8]):
> Cour bes_en_évi dence: =contourplot (f(x,y),x=-3.5..3.5,y=-3.5..3.5,
contours=[f(0.75,0.75)], nunpoi nt s=9600, t hi ckness=3):
> Ni veau_en_évi dence: =f (0. 75, 0. 75) :
N =cont our pl ot 3d(f(x,y),x=-3.5..3.5,y=-3.5..3.5, nunpoi nt s=9600,
cont our s=[ Ni veau_en_évi dence],
col or =or ange, t hi ckness=3) :
di spl ay([ Surface, t(Courbes_de niveau),t(Courbes_en_évidence), N,
ori entation=[-150, 90, 0],
I i ght nodel =l i ght 1, shadi ng=ZHUE, axes=f r aned) ;

\

B di spl ay([ Surface, t (Courbes_de_ni veau), t (Courbes_en_évi dence), N,
orientation=[-160, 70, 0],
[ i ght nodel =l i ght 1, shadi ng=ZHUE, axes=f r aned) ;
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