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Maple 10 Worksheet for Plotting Functions of 2 and 3 Variables
Chapter 7 FIGURE 7.9 p. 553

| First load plots and student:
"shading = zhue" gives the same color for equal values of z.
> restart: with( student) :with (plots):
setoptions3d (shading=zhue, thickness=2, transparency=0.3) ;
setoptions (thickness=2, transparency=0.3) ;
> fl:= proc(x,y)
description’ -x*y*exp (- (x*2 + y*2)/2) ;
global titlefl;
titlefl:=convert( fl(x,y) = -x*y*exp(-(x*2 + y*2)/2)  ,string)

-x*y*exp (- (x*2 + y*2)/2);
end proc:
fl(x,y) :=fl(x,y):

flxy) =—=xye’ (1)

> f2:= proc(x,y)
description” ;
global titlef2;
titlef2:=convert( £f2(x,y) = -exp(-3*(x*2 + y*2))  ,string);
-exp (-3* (x*2 + y*2));
end proc:
f2(x,y) " :=f2(x,y);

Ry =353 @)

> £3:= proc(x,y)
description” °;
global titlef3;
titlef3:=convert( £3(x,y) = x*4 + y*4 - 2.3*(x*2 + y*2) ",

string) ;
x4 + y*4 - 2.3*%(x"2 + y*2);
end proc:

T£3(x,y) :=£f3(x,y);

Bry) =x'+1y'-23-237 3)

> f4:= proc(x,y)
description” " ;
global titlef4;
titlefd:=convert( f4(x,y) = (0.8* x*2 + y*2) *exp(l - 1.4*x"2
- y*2)° ,string);




(0.8* x*2 + y*2) *exp(l - 1.4*x72 - y*2);

end proc:
£4(x,y) :=f4(x,y);
2, 2y d-14x-
i fxy) = (08x +)") e yz 4)
> £5:= proc(x,y,z)
description” ; global titlef5;

titlef5:=convert( £5(x,y,z) = x*2 + y*2 - 0.2*z”*2" ,string);
x*2 + y*2 - 0.2*%z"2;
end proc:
"£f5(x,y,z) " :=f5(x,y,z);
fyz) =x +17-027 (5)

> f6:= proc(x,y,z)
description™-10 * x*2 - 10 * y*"2 + 5 *z*2";
global titlef6;

titlef6:=convert( £f6(x,y,z) = -10 * x*2 - 10 * y*2 + 5 *z*2",
string) ;
-10 * x*2 - 10 * y*2 + 5 *z*2;
end proc:
"f6(x,y,z) :=f6(x,y,z);
f6(xy,z) =-10x* 10" +5 2 (6)

> f£7:= proc(x,y,z)
description” " ;
global titlef7;
titlef7:=convert( £7(x,y,z) = 3*x*2 + y*2 +z*2  ,string);
3*x*2 + y*2 +z*2;

end proc:
£7(x,y,2z) =f7(x,y,z);
flyz) =34y +2 (7)

Set up ranges
> onerange:= -1 .. 1;

tworange:= -2 .. 2;

threerange:= -3 .. 3;

fourrange:= -4 ..4;

onerange :=-1 ..1
tworange :=-2..2
threerange .= -3 .3
fourrange :=-4 .4 (8)

' Some other functions
> fcone:= proc(x,y)




description” " ;
global titlefcone;
titlefcone:=convert( fcone(x,y = sqrt(x*2 + y*2) ,string);
sqrt (x*2 + y*2);
end proc:
"fcone(x,y) " :=fcone(x,y);

ﬁmdmd?df+f ©)

> fpara:= proc(x,y)

description” °;

global titlefpara;

titlefpara:=convert( fpara(x,y,z) = (x*2 + y*2) ,string);

(x*2 + y*2);
end proc:
"fpara(x,y) :=fpara(x,y):

fpara(x,y) F=xg-+); (10)
> fellips:= proc(x,y)

description” " ;

global titlefellips;

titlefellips:=convert( fpara(x,y,z) = sqrt(9 - 3*x*2 - 2*y*2)

" ,string) ;
sqrt (9 - 3*x"2 - 2*y*2);
end proc:

"fellips(x,y) " :=fellips(x,y):;

fellips(x,y) =+ 9-3 x*=2 7 (11)

> plot3d(fcone(x,y) ,x=fourrange,y=fourrange,axes = normal, tickmarks=
[3,3,3],title="titlefcone’);
plot3d(fcone (x,y) ,x=onerange,y=onerange,axes = normal, tickmarks=
[3,3,3],title="titlefcone’);
contourplot (fcone(x,y) ,x=-1..1,y=-1..1,title=cat( contourplot\n’,
‘level curves \n', "titlefcone’));
contourplot3d(fcone(x,y) ,x=-1..1,y=-1..1,title= titlefcone’);




foonelx,y = sqrt(x"2 + v2)
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fcone(x,y = sqrt{x"2 + 2
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contourplat
level curves
feonelx,y = sgri(x"2 + y2)




fconelx,y = sqrifx"2 + y*2)

> plot3d(fpara(x,y) ,x=fourrange,y=fourrange,axes = normal, tickmarks=
[3,3,3],title="titlefpara’);

plot3d(fpara(x,y) ,x=onerange,y=onerange,axes = normal, tickmarks=
[3,3,3],title="titlefpara’);

contourplot (fpara(x,y) ,x=-1..1,y=-1..1,title=cat( contourplot\n’,
‘level curves \n', ‘titlefpara’));

contourplot3d(fpara(x,y) ,x=-1..1,y=-1..1,title=cat
(*contourplot3d\n’, "level curves at height z\n', "titlefpara’));




fparalx v, z) = (x"2 + ")

(X
VO
Nreee ORI, 7
NSNS A
RSN T #1774

S
[ 'I"I.x



fparalx v, z) = (x"2 + ")
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contourplat
level curves
fharalx,y,z) = ("2 + y*)
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contourplotad
level curves at height z
fharalx,y,z) = ("2 + y*)

> plot3d(fellips(x,y) ,x=fourrange,y=fourrange,axes = normal,
tickmarks=[3,3,3],title="titlefellips);

plot3d(fellips(x,y) ,x=onerange,y=onerange,axes = normal, tickmarks=
[3,3,3],title="titlefellips’);

contourplot (fellips(x,y) ,x=onerange,y=onerange, title=cat
(contourplot\n’, "level curves \n', "titlefellips’));
contourplot3d(fellips(x,y) ,x=onerange,y=onerange, title=cat

(" contourplot3d\n", "level curves at height z\n', "titlefellips’));







fparalx v, z) = sqrif9 - 3%xd - 25




contourplat
level curves
foaralx vy, 2] = sqrt(d - 3%xd - 25y
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contourplotad
level curves at height z
foaralx vy, 2] = sqrt(d - 3%xd - 25y
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> plot3d(f1l(x,y) ,x=threerange,y=threerange,axes = normal, tickmarks=
[3,3,3],title="titlefl");

contourplot (£f1(x,y) ,x=threerange,y=threerange, tickmarks=[3, 3]
,title=cat ( contourplot\n’, "level curves \n , titlefl’));
contourplot3d (£l (x,y) ,x=threerange,y=threerange, tickmarks=[3,3,3],
title=cat( contourplot3d\n’, "level curves at height z\n’,
“titlefl’));




10,1 = -3y expl-("e + w202
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contourplat
level curves
f1{x ) = -x™y expl-(x"2d + y* 202




contourplotad
level curves at height z
f1{x . y) = -x™y expl-(xtd + y*2)/2)

> plot3d(f2(x,y) ,x=-3..3,y=-3..3,axes = normal, tickmarks=[3,3,3],
title="titlef2’);

contourplot (£f2(x,y) ,x=-3..3,y=-3..3,title=cat( contourplot\n’,
‘level curves \n', "titlef2));

contourplot3d(f2(x,y) ,x=-3..3,y=-3..3,title=cat( contourplot3d\n’,
‘level curves at height z\n', "titlef2"));




f20x.y) = -exp(-37(e"d + yd))







contourplotad
level curves at height z
f20.y) = -expl-37(x"d + y*2))

g

> plot3d(f3(x,y) ,x=-1..1,y=-1..1,axes = normal, tickmarks=[3,3,3],
shading=zhue, title="titlef3");
contourplot (£3(x,y) ,x=-1..1,y=-1..1,thickness=2,title=cat
(*contourplot\n’, "level curves \n', "titlef3’));
contourplot3d(£3(x,y) ,x=-1..1,y=-1..1,thickness=2,title=cat
(contourplot\n’, "level curves at height z\n', titlef3"));

> plot3d(f3(x,y) ,x=fourrange,y=fourrange,axes = normal, tickmarks=[3,
3,3] ,shading=zhue,title="titlef3") ;




f30e,y) = wid 4 ynd - 23702 + )
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contourplat
level curves at height z
a0, y) = wnd +oynd - LR + i)




30,1 = o+ oy - 2 5300 + )

> plot3d(f4 (x,y) ,x=tworange,y=tworange,axes = normal, tickmarks=[3,3,
3],title="titlefd ) ;

contourplot (f4 (x,y) ,x=-1..1,y=-1..1,thickness=1,title=cat
(contourplot\n’, "level curves \n', "titlefd’));
contourplot3d(f4 (x,y) ,x=-1..1,y=-1..1,title=cat( contourplot3d\n’,

‘level curves at height z\n', "titlefd));
>




2]
'_III"n'
E -

L1k

*y

4
1.

‘] -

) Texp(

)

¥

+

)

H

a*

0.

)=

fi{x

!{ \'4.

l; :






contourplotad
level curves at height z
fA(x ) = (0.8% & + o) Texpll - 147 - v

> implicitplot3d(f5(x,y,z)=1,x=-5..5,y=-5..5,2z=-5..5,axes = normal,
tickmarks=[3,3,3],
contours = 20,title=cat( implicitplot3d\n’, "titlef5", = 17));




implicitplot3d
By ,z)= o + 9™ - 0272 =1

> implicitplot3d(f6(x,y,z)=1,x=tworange,y=tworange,z=fourrange, axes
= normal, tickmarks=[3,3,3],title=cat( implicitplot3d\n’, "titlef6",
T=17));




implicitplot3d
fBlx,y,z)=-10 % " - 107" wd +5 %24 =1
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> implicitplot3d(f7(x,y,z)=1,x=-1..1,y=-1..1,z=-1..1,axes = normal,
tickmarks=[3,3,3],contours=40,title=cat( implicitplot3d\n’,
“titlef7, =17));




implicitplot3d
Ty, 2) = 3% + i 4202 =1




