Andrew Sommese 2009:  Using resultants to solve a system of polynomials
> with(LinearAlgebra):
> f := (x,y) -> 1+x^3+y^2+y^3;
> g := (x,y) -> x^2+x*y+y^2+y^3;
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> 

> deg_f := degree(expand(f(x,y)),y):
> deg_g := degree(expand(g(x,y)),y):
> A:=Matrix(deg_f+deg_g,deg_f+deg_g):
> for i from 0 to deg_f  do
> F[i] := coeff(expand(f(x,y)),y,i):

od:
> for i from 0 to deg_g do

G[i] :=coeff(expand(g(x,y)),y,i):

od:

> 

> for i from 1 to deg_g do

for j from 1 to deg_f+deg_g do

if j < i then A[i,j] := 0 elif j > i + deg_f then A[i,j] := 0 else A[i,j] := F[j-i]; fi;

od;od;

for i from  deg_g +1 to deg_f+deg_g do

for j from 1 to deg_f+deg_g do

if j+deg_g < i then A[i,j] := 0 elif j+deg_g > i + deg_f then A[i,j] := 0 else A[i,j] := G[j+deg_g-i]; fi;

od;od;

A is the resultant for f and g considered as polynomials in y

> eval(A);

s:=subs(z=1,Determinant(A)):

p := a ->  subs(x=a,s):

degree(p(x),x):

p(x);
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det A is the polynomial whose roots x^* correspond to points where f(x^*,y) and g(x^*,y) have common roots

> X:=fsolve(p(x),x, complex);
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Here we go through computing the common roots for each root of the discriminant

> for i from 1 to degree(p(x),x) do;

i;

v:=fsolve(f(X[i],y)=0,y,complex); 

w:=fsolve(g(X[i],y)=0,y,complex);

for j from 1 to deg_f do 

for k from 1 to deg_g do

if abs(v[j]-w[k]) < 0.0001 then Y[i] := v[j]  fi;

od:

od:

od:

Here we print them out and a measure of how closely the roots satisfy the polynomials.

> for i from 1 to degree(p(x),x) do;

print( [X[i] , Y[i] ]   );

abs(f(X[i],Y[i] ))+abs(g(X[i],Y[i] ));

od;
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