restart:

with (student) :with (plots):

with (linalg) :

f:=(x,y)—> 1n( e*x + e’y);

Diff (f(x,y),x) +Diff(f(x,y),y)=diff(f(x,y),x) +diff(f(x,y),y);
¢ In(e) n ¢ ln(e)
Qy e +é e+eé

ox

simplify (%) ;

L+ 0) +— (et o) =

f=(xy) —>1n(ex—|—ey)

gﬂd&+8)+ﬁﬂﬂf+é7ﬂmw

[ex #2
> restart:with (student):
> fi=(x,y)—> 3*x*y-x"2*y-x*y~*2;

>

Diff (f(x,y),x)=diff(f(x,y),x);Diff(f(x,y), y)=diff(£f(x,y),y);

ox
0

dy

Qy

2 2
f=xy)=3yx—x"y—xy

(Byx—x'y—xy)=3y—2yx—y

(3yx—19y—xf)=3x—xz—2yx

fx:=(x,y)—>diff (f(x,y) ,x);fy:=(x,y)—>diff (£(x,y),y);

£xy:=diff (£x(x,y),y); Exx:=diff (£x(x,y),x); fyy:=diff (fy (x,y),¥);

xf:=diff (f(x,y),x);yf:=diff(f(x,y),y); solve({x£f=0,yf=0}, {x,y});

fkﬁ=tay)—+};-fL&y)
X

ﬁN=(L)0—+é;f(ny)

fxy:=3—2x—2y
fx:=-2y
fry=-2x

;ﬁ:3y—2yx—f

yﬂ=3x—xz—2yx

{x=0,y=0}, {x=3,y=0}, {x=0,y=3}, {x=1,y=1}

disc:= (x,y)—> diff(f(x,y),x,x)*diff(f(x,y),y,y)-diff(f(x,y),x,

y)*diff (£(x,y),x,y);DXY:=fxx*fyy—-fxy*fxy;
ﬁw:t&ﬂ*(géﬂ&wj(g%ﬂ&wj—(gggﬂ%w

subs (x=0, y=0, DXY) ;

DXY:i=4yx—(3—2x—2y)°
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L -9

> subs (x=3,y=0,DXY);

-9
> subs (x=0, y=3,DXY);
L -9
> subs (x=1,y=1,DXY );
> subs (x=1,y=1, £xx); #local max
3
-2

[ex3
> restart:with (student) :z:= (x,y)—->cos(y)+(x);
L z:=(x,y)—cos(y) +x
> X:= (u,v)—> u*2+v;Y¥:= (u,v)-> u-v*2;
X = (u, v)—>u2 +v
L Y:=(u,v)—>u—v2
> Diff(z(x,y),x)*Diff(X(u,v),u)+Diff(z(x,y),y) *Diff(¥(u,v),u)=
'diff(z(x,y),x)fdiff(x(u,v),q)+diff(z(x,y),y)*diff(Y(u,v),u);

(dix (cos(y) -l-x)) (d_(zt (uz-l—v)) + (% (cos(y) +x)) (% (u—vz)) =2 u —sin(y)

> subs (x=u”2+v,y=u-v*2, %) ;simplify (%) ;

(Diﬁ‘(cos(u —vz) —I—u2+v, u2+v)) (i (uz—l—v)) + (Diﬁ‘(cos(u —vz) +u2—l—v,u

u
=) (5 (=) ) =20 =sin(u—?)
(Diﬁ‘(cos(u—vz) —I—u2+v, u2+v)) (d—(l (uz—l—v)) + (Diﬁ‘(cos(u—vz) +u2—l—v,u
i —vz)) (a—(; (u—vz))=2u—sin(u—v2)

7> Diff(z(x,y),x)*Diff(X(u,v),v)+Diff(z(x,y),y) *Diff (¥ (u,v),v)=
diff(z(x,y),x)*diff(X(u,v),v)+diff(z(x,y),y)*diff(¥Y(u,v),v);
0 92 0 ) -
(Gx (cos(y)+x)) (dv (u +v)) +(8y (Cos(y)—l—x)) (dv (u—v ))_1
+2sin(y) v
> subs (x=u”2+v,y=u-v*2, %) ; sifnplify(
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%)
(DW(COS(M —Vz) +M2+V, M2+V)) (i (uz-l—v)) + (Diﬁ‘(cos(u—vz) +u2—l—v,u

. v
) (E (u—vz)) =1 +2sin(u—1) v
(Diff (cos(u —2) + i+ v, +v)) (% (u2+v)) + (Diff(cos(u —v?) + i + v,
I —vz))(% (u—vz))zl—l—Zsin(u—vz)v
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| > restart:with (student):with(linalg):

[exl
[> restart:with (student) :with(linalg) :with(plots):
> implicitplot3d(x +2*y +3*z =6,x=0..3,y= 0..3,2=0..9,axes = box);

(>
> Int(lnt( (6_x3_3'y) ,x=O..6—2')’),y=0..3);
3.6=2y
H (2—ix—y)dxdy (20)
0- 3
L 0
> M{hﬂ((6_ﬂg_3y),x=0"6—200,y=0“3}
L 3 21)
> plotl:=plot3d(2, theta=0..2*Pi, phi=0 .. Pi/4, coords=spherical,

color = red, axes=boxed):
> plot2:=implicitplot3d(phi=Pi/4,rho=0..4,theta=0..2*Pi,phi=0..Pi,
coords=spherical , color = blue,axes = boxed) :display3d(plotl,




plot2);

Int (Int (Int (rho”*2*sin (phi),
2)= int (int (int (rho”*2*sin (phi),

.Pi*2);

1a
2n 4

0 "0

> Int(Int(3,x=0.1),y=0.2)

> restart . with (student)

=0.1,y=0.1,z=0..

> plotl:=implicitplot3d(x*2 + y*2
= boxed) :display3d(plotl,plot2);

color = blue, axes

: with(linalg)
1, color = red, axes = boxed)

rho=0..2), phi=0..Pi/4),theta=0..Pi*

.2), phi=0..Pi/4),theta=0.

rho=0.

’ -3.6
-1.6

y 0.4

g 2.4

[‘ [p2mﬂ¢)qnwde=7;,V___J—n
-0

=int(int( 3,x=0..1),y=0.2);

21

[3cudy=6

070

: with(plots) : plot2 =

implicitplot3d(x"2 + z"2=1,x

1,x=0..1,y =0 ..1,2z=0 1,

(22)

(23)



0.0 1.0

E> restart : with (student) : with(linalg) : with(plots) :
> Int(Int( Int (r, z=0..sqrt(l1 - (r*cos(theta))”2 )), r=0..1),
theta=0..Pi/2);

>
1
2 n,l V1 —rzcos(e)2
] rdz drde 24)
L -0 “0°0
>
L
242)
> ;
1 2
6 T+ 9 (25)

£> restart : with( plots) : with(student) : with(VectorCalculus) :

> SetCoordinates( 'cartesian'([x,y,z] );

| cartesian, , . (26)

> v := VectorField( <y*z,x*z, x*y+2*z> );




vi=(y z)2x+ (x z)Ey—I— (xy+2 z)EZ 27)

> ScalarPotential( v );

L yzx—+ z2 (28)
> restart : with(plots) : with(student) : with(VectorCalculus) : SetCoordinates( 'cartesian'[ x,
y1);
i cartesian, (29)

> LineInt ( VectorField( <3*x"2*y,x*3+2*y> ), Path( <cos(t),sin(t)
>, t=0..Pi ),inert )+ LineInt( VectorField( <3*x"2*y,x"3+2*y> ),
LineSegments( <-1,0>, <1,0>),inert )= (LineInt( VectorField( <3*
x"2*y, x*3+2*y> ), Path( <cos(t),sin(t)>, t=0..Pi ) )+ LineInt(
VectorField( <3*x*2*y, x*3+2*y> ), LineSegments( <1,0>, <1,0>) ))

14

T 1
J (-3 cos(t)%sin(1)% + (cos(r)> +2 sin(1) ) cos(r)) di +J 0dr=0 30)
L 0 0
> restart : with( plots) : with(student) : with(VectorCalculus) : SetCoordinates( 'cartesian'[ x, y,
z]);
i cartesianx’ vz (31)
> F := VectorField( <2*x*y,z,cos(z)> );
F = 2xyEx + (z)Ey + (cos(z) )EZ (32
> Divergence( F );
L 2y —sin(z) (33)
> Gradient (%) ;
2e —cos(z)e (34)
L y Z
> #b
> Curl( F );
L —e — 2 xe. (35)
> Divergence (%) ;
L 0 (36)



