restart;

wth(plots):

with(linalg):
f:=(x,y)->sqrt(6-x"2-y"2);

[=(xy) =y 6 =" =57

fx:=subs(x=2,y=1,diff(f(x,y),x));

fx=-2
fy:=subs(x=2,y=1,di ff(f(x,y),y));
fr=-1

fx*(x-2)+fy*(y-1)-(z-f(2,1))=0;
2x+6—y—z=0

pl ot 3d(f(x,y),x=-3..3,y=-3..3,axes=nornal ) ;



_> F:=(x,y,2z)->z-sqrt(6-x"2-y"2);
F=xy2z)—>z—6 —xz—y2

=> grad(F(x,y,z),[X,y,2]);

- 1
Vo—x =y Jo—x -
=> tanplain:=(a,b,c)->inplicitplot3d(D 1] (F)(a, b,c)*(x-a)+D 2] (F)
_ 5=

(a,b,c)*(y-b)+D[3](F)(a, b,c)*(z-c)=0,x=a-1..a+l,y=a-1..a+l,
| a-1..a+l,color=red):
| > pl:=plot3d(f(x,y),x=-3..3,y=-3..3, axes=normal):

> di splay3d({pl,tanplain(2,1,1)},styl e=patchnogrid);




> fi=(X,y)->X*y"r2-x"2*y+2* x*y+5;
f= (x,y)—>xy2—x2y+2yx+5

> solve({diff(f(x,y),x)=0,diff(f(x,y),y)=0},{x,vy});

(r=0.y=0), {y=0.v=2} (x=0.y= -2} fx=T.y=- 7|
=> A =di ff(f(x,y),x$2);
A=-2y
(> B =di ff(f(x,y),y$2):
B=2x

> C=diff(f(x,y),X,y);
C=2y—2x+2
> Delta: =A*B-C\2;
A:=—4xy—(2y—2x-|-2)2
> sinplify(9;
4xy—4y2—8y—4x2+8x—4




> subs(x=0,y=0, Delta), subs(x=0,y=0,A);
-4,0

> subs(x=2,y=0, Del ta), subs(x=2,y=0,A);
4.0

_> subs(x=0,y=-2,Delta), subs(x=0,y=-2,A);
-4,4

_> subs(x=2/3,y=-2/3,Delta), subs(x=2/3,y=-2/3,A);
4 4
373

_> pl ot 3d(f(x,y),x=-3..3,y=-3..3,axes=nornal ) ;

> f:=(x,y)->sqrt(6-x"2-y"2);
J= () =y 6= =y

=> solve({diff(f(x,y),x)=0,diff(f(x,y),y)=0},{x,y});
{(x=0,y=0;}

=> A =diff(f(x,y),x$2);




=> B:=diff(f(x,y),y$2);
B=-

=> C=diff(f(x,y),x,vy);

(> Delta: =A*B- C'2:

2 2
A= - X _ 1 )(_ y _ 1
' 3/2 3/2
(6 —x*—)7) J6—x"—)° (6 —x"—») J6—x*—5*
2 2
Xy
(6 —x"—»")

(> simlify(%;

3

[ > subs(x=0, y=0, Del t a) ;

B subs(x=0, y=0, A) ;
_% Je

> f:=(x,Yy,2)->(x-2)"2+(y-1)"2+(z+2) "2;
f=pn2)—>x=2 4+ -1+ (z+2)

_> g: =(X,Y, z2)->X"2+y"2+z"2-1;
g:= (x,y,z)—>x2+y2+zz—l
_> h: =(x,y, z)->f(x,y, z)-lanbda *g(x,y, z);
he=(xyz)=f(x,y,z) —Ag(x,y,z)
> points: =eval f (sol ve({diff(h(x,y,z),x)=0,diff(h(x,y,z),y)=0,diff

(h(x,vy,2),2)=0,9(x,y,z)=0},{x,y, z, | anbda}));
points == {x= -0.6666666667, z=0.6666666667, y = -0.3333333333, 7L=4.}, {y

=0.3333333333, A= -2., z= -0.6666666667, x = 0.6666666667 }

> point_list:=[points];
point_list .= [ {x=-0.6666666667, z=0.6666666667, y = -0.3333333333, A, =4.}, {y




=0.3333333333, A= -2., z= -0.6666666667, x = 0.6666666667 } |

> map(subs, point _list,f(x,y,2));
[16.00000000, 3.999999999 |

> fval ues: =op(%;
fvalues :=16.00000000, 3.999999999

> max_di stance: =sqgrt (max(fval ues));
max_distance :=4.000000000

> m n_distance: =sqgrt (m n(fval ues));
min_distance := 2.000000000

> f:=(x,y)->x"2-y"2,
f:: (XJJ’) _)xz_yz
> eval f(solve({diff(f(x,y),x)=0,diff(f(x,y),y)=0},{x,vy}));

{x=0.,y=0.}
_> det:=di ff(f(x,y),x$2)*diff(f(x,y),y$2)-diff(f(x,y),x,y)"2;
det:= -4
_> subs(x=0, y=0, det ) ;
-4

> g:=(X,Yy)->x"2+y"2-1;
g=(xy)—xr +) =1
> h:=(x,y)->f(x,y)+l anbda*g(x,y);
hi=(x,y) =f(x,y) +Ag(x,y)

> points: =eval f (sol ve({diff(h(x,y),x)=0,diff(h(x,y,z),y)=0,09(x,y)=
0}, {x,y, lanbda}));

points = {y=0,A=-1,x=1.}, {y=0,A=-1,x=-1.}, {x=0,A=1,y=1}, {x=0,A
=1l,y=-1.}

_> poi nt _list:=[points];
point list:=[{y=0,A=-1,x=1}, {y=0,A=-1,x=-1}, {x=0,A=1.,y=1.}, {x=0.,

A=1,p=-1}]

[ > map(subs, point_list,f(x,y)):
[1.,1.,-1., -1.]




