;Andrew Sommese 2012

| > restart;

> W t h(Li near Al gebra):
v: = Vector(2);
w : = Vector(2);
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> Newt on2D : = proc(f, g, V)

| ocal J11, J12, J21, J22, A B, w

wi t h( Li near Al gebra) ;

J11: =unappl y(diff(f(x,y),X),X,y);

J12: =unappl y(diff(f(x,y),y),X,yY);

J21: =unappl y(diff(g(x,y),X),X,y);

J22: =unappl y(diff(g(x,y),y),X,¥);

A= (x,y) -> Matrix([[J11(x,y),Jd12(x,y)],[J21(x%x,y),Jd22(x,y)]]);
w. = Vector ([f(v[1],v[2]),9(Vv[1],v[2])]);
B:= Matrixlnverse(A(v[1],v[2]));

Vect or Add(v, - Matri xVectorMil tiply(B,w));
end proc;




Newton2D = proc(f, g, v)
local J11,J12,J21,J22, A, B, w;
with(LinearAlgebra)
J11 = unapply(diff
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_end proc
> f:= (x,y)->x"2+y"2-1.0;
g:

> v:= Vector([0.1,0.2]);
for j froml to 5 do

v: = Newton2D(f, g, Vv);

od;

A= (x,9) > Matrix([[J11(x, ), J12(x, y) |, [J21(x, ), J22(x, ) 1]);
]

w:=Vector([f(v[1],v[2]),g(v[1],v[2])]);
B = LinearAlgebra:-MatrixInverse(A(v[1], v[2]));
LinearAlgebra:-VectorAdd(v, — LinearAlgebra:-MatrixVectorMultiply (B, w) )

(x,y) -> x"2/0.25+y"2/9-1;
f= (x,y)—>x2 +y2—1.0
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;Griewank's Example

> fi=(x,y)->29/16 * X3 -2*x*y;
g:= (X,y) -> y-x"2;
29 5
(x’y)_>16x 2xy
i (%) =y —x
> v:= Vector([0.1,0.2]);

for j from1l to 25 do
v: = Newton2D(f, g, Vv);

od:

print(v);
Vector,,,, . (%6id =324379776)
Vector,,, .. (%6id = 326984968 )

> Digits := 20;
20
> v:= Vector([0.01+0. 167*1, 0. 06+0. 237*1]);
for j from1l to 25 do
v:= Newton2D(f, g, Vv);

od:

print(v);
Vector,;,,,..(%6id =431849000)
Vector,;, . (70id =436356536)
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