;> restart : with(LinearAlgebra) : with(VectorCalculus) : with(plots) :
>

| Now for a 2 variable exmaple.
> gi=x +y —Lh=y - exp(x);
2,2
g=x+y —1
h=y—¢ (1)

[ We want to find the solution(s) of [f(x,y), g(x,y)] = [0, 0]. Geometrically this is the intersection of the
three surfaces z = 0, z=f(x,y) and z = g(x,y).

[> 4= plot3d(g,x=-2..1.5,y=-1..1.5, color = green, style =surface ) : b := plot3d(h, x=
1.5, y=-1..1.5, color = navy, style=surface, transparency =0) : display([a, b]);

| > zp = plot3d(0,x=-2..1.5,y=-1..1.5, color =red, style=wireframe) :
> display(a, zp); display(b, zp); display([a, b], zp);







| >
| Apply Newton's Method.

(> x[0] =-2;y[0] = 2;

> F:= Matrix(2, 1, [g, h]);

=> J == Jacobian([g, h], [x, y]);

> Jinv .= MatrixInverse(J);
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> forifromOto5 do A := Matrix(2, 1, [x[i], [
= x[il,y=yli], F)ix[i+ 1] = evalf (4

] subs(x— x[il,y=yli], Jinv) . subs(x

yli+1] —evalf (A[2,1]); end;
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| >
| > p = pointplot3d([x[6],y[6], subs(x=x[6], y=y[6], h) ], color = coral, symbol = solidcircle) :
> display([a, b, zp, p, symbolsize=40);




1.5

| Here are plots of the intersection of the surfaces with the xy-plane.

> xyp = implicitplot([g=0,h=0],x=-2..1.5,y=-1..1.5, grid = [ 100, 100 ], color = [ green,
L navy), thickness=3) :

| > pp = pointplot([x[6], y[6]1], color = gold, symbolsize= 30, symbol = solidcircle) :

> display([xyp, pp ], size = [600, 600 ], scaling = constrained)




| >
> x[0]:=2;y[0] = 2;

0 =2
Yo =2 @)
> for i from 0 to 5 do 4 = Matrix(2, 1, [x[i], y[i]]) - subs(x= x[i],y=yli], Jinv) . subs(x
= x[i],y=yli], F); [l—l—l ] ==-evalf(A[1,1]);y[i+ 1] —evalf (A[2,1]); end;
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| >

> p2 = pointplot3d([x[6], y[6], subs(x=x[6],y=y[6], h) ], color = coral, symbol
L =solidcircle) :

> display(la, b, zp, p, p2 ), symbolsize=40);




| Here are plots of the intersection of the surfaces with the xy-plane.

> xyp = implicitplot([g=0,h=0],x=-2..1.5,y=-1..1.5, grid = [ 100, 100 ], color = [ green,
L navy|, thickness=3) :

| > pp2 = pointplot([x[6], y[6]], color = gold, symbolsize =30, symbol = solidcircle) :

> display([xyp, pp, pp2 ], size = [ 600, 600 ], scaling = constrained);




