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 restart:

with (student):with(plots):

with(linalg):

f:=(x,y)-> ln( e^x + e^y);

f := x, y /ln e
x
Ce

y

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

v

vx
 ln e

x
Ce

y
C

v

vy
 ln e

x
Ce

y
=

e
x
 ln e

e
x
Ce

y
C

e
y
 ln e

e
x
Ce

y

simplify(%);
v

vx
 ln e

x
Ce

y
C

v

vy
 ln e

x
Ce

y
= ln e

ex #2

restart:with (student):

f:=(x,y)-> 3*x*y-x^2*y-x*y^2;

f := x, y /3 y xKx
2
 yKx y

2

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

vx
 3 y xKx

2
 yKx y

2
= 3 yK2 y xKy

2

v

vy
 3 y xKx

2
 yKx y

2
= 3 xKx

2
K2 y x

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

fx := x, y /
v

vx
 f x, y

fy := x, y /
v

vy
 f x, y

fxy:=diff(fx(x,y),y);fxx:=diff(fx(x,y),x);fyy:=diff(fy(x,y),y);

fxy := 3K2 xK2 y
fxx := K2 y
fyy := K2 x

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

xf := 3 yK2 y xKy
2

yf := 3 xKx
2
K2 y x

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(f(x,y),x,y);DXY:=fxx*fyy-fxy*fxy;

disc := x, y /
v2

vx
2

 f x, y  
v2

vy
2

 f x, y K
v2

vy vx
 f x, y  

v2

vy vx
 f x, y

DXY := 4 y xK 3K2 xK2 y
2

subs(x=0,y=0,DXY);
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K9

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

K9

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

K9

subs(x=1,y=1,DXY );

subs(x=1,y=1,fxx);#local max

3
K2

ex 3

restart:with (student):z:= (x,y)->cos(y)+(x);

z := x, y /cos y Cx

X:= (u,v)-> u^2+v;Y:= (u,v)-> u-v^2;

X := u, v /u
2
Cv

Y := u, v /uKv
2

Diff(z(x,y),x)*Diff(X(u,v),u)+Diff(z(x,y),y)*Diff(Y(u,v),u)= 

diff(z(x,y),x)*diff(X(u,v),u)+diff(z(x,y),y)*diff(Y(u,v),u);
v

vx
 cos y Cx  

v

vu
 u

2
Cv C

v

vy
 cos y Cx  

v

vu
 uKv

2
= 2 uKsin y

subs(x=u^2+v,y=u-v^2,%);simplify(%);

Diff cos uKv
2

Cu
2
Cv, u

2
Cv  

v

vu
 u

2
Cv C Diff cos uKv

2
Cu

2
Cv, u

Kv
2

 
v

vu
 uKv

2
= 2 uKsin uKv

2

Diff cos uKv
2

Cu
2
Cv, u

2
Cv  

v

vu
 u

2
Cv C Diff cos uKv

2
Cu

2
Cv, u

Kv
2

 
v

vu
 uKv

2
= 2 uKsin uKv

2

Diff(z(x,y),x)*Diff(X(u,v),v)+Diff(z(x,y),y)*Diff(Y(u,v),v)= 

diff(z(x,y),x)*diff(X(u,v),v)+diff(z(x,y),y)*diff(Y(u,v),v);
v

vx
 cos y Cx  

v

vv
 u

2
Cv C

v

vy
 cos y Cx  

v

vv
 uKv

2
= 1

C2 sin y  v

subs(x=u^2+v,y=u-v^2,%);simplify(%);

Diff cos uKv
2

Cu
2
Cv, u

2
Cv  

v

vv
 u

2
Cv C Diff cos uKv

2
Cu

2
Cv, u

Kv
2

 
v

vv
 uKv

2
= 1C2 sin uKv

2
 v

Diff cos uKv
2

Cu
2
Cv, u

2
Cv  

v

vv
 u

2
Cv C Diff cos uKv

2
Cu

2
Cv, u

Kv
2

 
v

vv
 uKv

2
= 1C2 sin uKv

2
 v

PART 2
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restart:with (student):with(linalg):

ex1 

restart:with (student):with(linalg):with(plots):

implicitplot3d(x +2*y +3*z =6,x=0..3,y= 0..3,z=0..9,axes = box);

0

1 y

2

3

0

1

x2

30

2

4z

6

8

 Int Int  
6KxK3$y

3
 , x = 0 ..6 K 2$y , y = 0 ..3 ;

0

3

0

6K2 y

2K
1

3
 xKy dx dy

int int  
6KxK3$y

3
 , x = 0 ..6 K 2$y , y = 0 ..3 ;

3

plot1:=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(plot1,
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(22)(22)

plot2);

Int(Int(Int(rho^2*sin(phi), rho=0..2), phi=0..Pi/4),theta=0..Pi*

2)= int(int(int(rho^2*sin(phi), rho=0..2), phi=0..Pi/4),theta=0.

.Pi*2);

-4

-2

0

2

4

-3.6

-1.6

0.4

2.4
-4

-2

0

2

4

0

2 π

0

1

4
 π

0

2

ρ
2
 sin φ dρ dφ dθ =

16

3
 πK

8

3
 2  π

 Int Int  3 , x = 0 ..1 , y = 0 ..2 = int int  3 , x = 0 ..1 , y = 0 ..2  ;

0

2

0

1

3 dx dy = 6

restart : with student : with linalg : with plots : plot2 d implicitplot3d x^2 C z^2 = 1, x
= 0 ..1, y = 0 ..1, z = 0 .. 1, color = red, axes = boxed :

plot1:=implicitplot3d(x^2 + y^2 = 1,x=0..1,y = 0 ..1,z=0 .. 1, 

color = blue,axes = boxed):display3d(plot1,plot2);
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0.0

0.25
y

0.5

0.75

1.0

0.0

0.25

0.5

x
0.75

1.00.0

0.25

0.5
z

0.75

1.0

restart : with student : with linalg : with plots :

Int(Int( Int (r, z=0..sqrt(1 - (r*cos(theta))^2 )), r=0..1), 

theta=0..Pi/2); 

 

0

1

2
 π

0

1

0

1K r2 cos θ 2

r dz dr dθ

pi

2
 C

2

3

3
; 

1

6
 πC

2

9

restart : with plots : with student : with VectorCalculus :

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

cartesianx, y, z

v := VectorField( <y*z,x*z,x*y+2*z> );
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(30)(30)

v := y z e
_

x
C x z e

_

y
C x yC2 z e

_

z

ScalarPotential( v );

y z xCz
2

restart : with plots : with student : with VectorCalculus : SetCoordinates  'cartesian' x,
y  ;

cartesianx, y

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>) ))

;

0

π

K3 cos t
2
 sin t

2
C cos t

3
C2 sin t  cos t dtC

0

1

0 dt = 0

restart : with plots : with student : with VectorCalculus : SetCoordinates  'cartesian' x, y,
z  ;

cartesian
x, y, z

F := VectorField( <2*x*y,z,cos(z)> );

F := 2 x ye
_

x
C z e

_

y
C cos z e

_

z

Divergence( F );

2 yKsin z

Gradient(%);

2e
_

y
Kcos z e

_

z

# b

Curl( F );

Ke
_

x
K2 xe

_

z

Divergence(%);

0


