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Newton set up to work for N functions
restart;

with(LinearAlgebra);

v := Vector(2);

w := Vector(2);

f1:=x1^3/9+x2^3/4-1:

f2:=x1^3/4+x2^3/9-1:

F := proc(f,N,v)

with(LinearAlgebra);

w:= Vector(N);

for k from 1 to N do

w(k):=f||k;

for j from 1 to N do

w(k):= subs(x||j=v(j),w(k)):

od:

od:

w;

end proc;
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Warning, `w` is implicitly declared local to procedure `F`
Warning, `k` is implicitly declared local to procedure `F`
Warning, `j` is implicitly declared local to procedure `F`

F(f,2,v);

JF := proc(f,N,v)

with(LinearAlgebra);

Jac:= Matrix(N);

for a from 1 to N do

for b from 1 to N do

Jac(a,b):= diff(f||a,x||b):

od:

od:

#print(Jac);

for a from 1 to N do

for b from 1 to N do

for j from 1 to N do

Jac(a,b):= subs(x||j=v(j),Jac(a,b)):

od:

od:

od:

Jac;

end proc;
Warning, `Jac` is implicitly declared local to procedure `JF`
Warning, `a` is implicitly declared local to procedure `JF`
Warning, `b` is implicitly declared local to procedure `JF`
Warning, `j` is implicitly declared local to procedure `JF`
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v(1):=1;

v(2):=2;

JF(f,2,v);

Newton2:= proc (v,f,N)

with(LinearAlgebra):

w:= Vector(N);

w:= v-MatrixInverse(JF(f,2,v)) . F(f,2,v);

w;

end proc;
Warning, `w` is implicitly declared local to procedure `Newton2`

for j from 1 to 3 do

v:= evalf(Newton2(v,f,2));

od;

v(1)^3/9+v(2)^3/4;
1.00045680651692

Griewank's Example--Newton diverges for any point (except the origin)  in a ball around the origin.
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f1:= 29/16 * x1^3 -2*x1*x2;

f2:=  x2-x1^2;

v:= Vector(2);

v(1) := 1;

v(2) := 2;

v;

for j from 1 to 3 do

v:= evalf(Newton2(v,f,2));

od;


