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Testing ideals for primality ( examples over k =  <  )
F := [x^2+y+z,x+y^2+z,x+y+z^2];

G := Groebner[Basis](F,plex(x,y,z));

factor(G[1]);

Since G[1] factors over <  this means I is not prime over < .
F := [x^2+1,y^2+1,z^2+1];

Groebner[Basis](F,plex(x,y,z));

Notice that F is a Groebner basis for  wrt. any monomial ordering by 
Proposition 4 of 2.9 since the leading monomials of the generators are  for any 
monomial ordering.  Let's try a linear transformation on the ideal I of the form

 y /  y + a x,  z /  z + b x + c y.
Ft := subs(y=y+3*x,z=z+5*x,F);

Gt := Groebner[Basis](Ft,plex(x,y,z));

factor(Gt[1]);

Ft := subs(y=y+3*x,z=z+5*x-3*y,F);

Gt := Groebner[Basis](Ft,plex(x,y,z));

f := Gt[1];

The Groebner basis is of the form  for some constants .
 is irreducible over  is square-free (i.e., has

no repeated factors).
factor(f);

Hence we conclude I is radical but it is not prime over < .


