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MAT 3243.001 Fall 2009
> with(linalg):
Warning, the protected names norm and trace have been redefined and unprotected 

#1
> f:=2*x^2+3*y^2;

 := f  + 2 x2 3 y2

> g:=x^2+y^2-1;

 := g  +  − x2 y2 1
> grad(f,[x,y]); solve(convert(%,set),{x,y}): cp:=subs(%,[x,y]);

[ ],4 x 6 y

 := cp [ ],0 0
> L:=f-lambda*g;

 := L  +  − 2 x2 3 y2 λ ( ) +  − x2 y2 1
> grad(L,[x,y,lambda]); solve(convert(%,set),{x,y,lambda}); 

cp,seq(subs(%[i],[x,y]),i=1..4); 
map(xx->subs({x=xx[1],y=xx[2]},f),[%]);

[ ], , − 4 x 2 λ x  − 6 y 2 λ y −  −  + x2 y2 1

, , ,{ }, , = x 0  = λ 3  = y 1 { }, , = x 0  = λ 3  = y -1 { }, , = y 0  = λ 2  = x 1 { }, , = y 0  = λ 2  = x -1

, , , ,[ ],0 0 [ ],0 1 [ ],0 -1 [ ],1 0 [ ],-1 0

[ ], , , ,0 3 3 2 2
#2
> int(int(int(r,z=0..1-r^2),r=0..1),theta=-Pi..Pi);

π
2

#3
> grad(x^3+z^2*ln(y),[x,y,z]);









, ,3 x2 z2

y
2 z ( )ln y

#4
> omega:=y*dx-x*dy;

 := ω  − y dx x dy
> X:=[cos(theta),sin(theta)];

 := X [ ],( )cos θ ( )sin θ
> dX:=diff(X,theta);

 := dX [ ],− ( )sin θ ( )cos θ
> subs({x=X[1],y=X[2],dx=dX[1],dy=dX[2]},omega); simplify(%); 

int(%,theta=-Pi..Pi);

−  − ( )sin θ 2 ( )cos θ 2



-1

−2 π
> -2*Pi;

−2 π
#5
> F:=[2*x,3*y,0];

 := F [ ], ,2 x 3 y 0
> X:=[cos(theta),sin(theta),z];

 := X [ ], ,( )cos θ ( )sin θ z
> DX:=jacobian(X,[theta,z]);

 := DX
















− ( )sin θ 0
( )cos θ 0
0 1

> N:=crossprod(col(DX,1),col(DX,2));

 := N [ ], ,( )cos θ ( )sin θ 0
> subs({x=X[1],y=X[2],z=X[3]},F); sum(%[i]*N[i],i=1..3); 

int(int(%,theta=-Pi..Pi),z=-1..1);

[ ], ,2 ( )cos θ 3 ( )sin θ 0

 + 2 ( )cos θ 2 3 ( )sin θ 2

10 π
> X:=[r*cos(theta),r*sin(theta),-1];

 := X [ ], ,r ( )cos θ r ( )sin θ -1
> DX:=jacobian(X,[r,theta]);

 := DX
















( )cos θ −r ( )sin θ
( )sin θ r ( )cos θ
0 0

> crossprod(col(DX,1),col(DX,2)); N:=simplify(%);

[ ], ,0 0  + ( )cos θ 2 r ( )sin θ 2 r

 := N [ ], ,0 0 r
> subs({x=X[1],y=X[2],z=X[3]},F); sum(%[i]*N[i],i=1..3); 

int(int(%,r=0..1),theta=-Pi..Pi);

[ ], ,2 r ( )cos θ 3 r ( )sin θ 0

0

0
> X:=[r*cos(theta),r*sin(theta),1];

 := X [ ], ,r ( )cos θ r ( )sin θ 1
> DX:=jacobian(X,[r,theta]);



 := DX
















( )cos θ −r ( )sin θ
( )sin θ r ( )cos θ
0 0

> crossprod(col(DX,1),col(DX,2)); N:=simplify(%);

[ ], ,0 0  + ( )cos θ 2 r ( )sin θ 2 r

 := N [ ], ,0 0 r
> subs({x=X[1],y=X[2],z=X[3]},F); sum(%[i]*N[i],i=1..3); 

int(int(%,r=0..1),theta=-Pi..Pi);

[ ], ,2 r ( )cos θ 3 r ( )sin θ 0

0

0
> diverge(F,[x,y,z])*Pi*2; 

int(int(int(diverge(F,[x,y,z])*r,r=0..1),theta=-Pi..Pi),z=-1..1);

10 π
10 π

> 


