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Exercise 31. Consider the ideals I and J in R[x, y, z].

I = 〈xs2 + xt2 + x− 2s, ys2 + yt2 + y − 2t, zs2 + zt2 + z − s2 − t2 + 1〉 ∩ R[x, y, z]
J = 〈x2 + y2 + z2 − 1〉

Determine whether they are equal.

Exercise 32. Consider the following system of algebraic equations

f1 = x2 + y2 + z2 − t2

f2 = x2 − y2 + z2 − t2

f3 = y3 − 6y2 + 12y − 6

Decide whether it has a solution.

Exercise 33. Given are the polynomials in Q[x, y, z, t]

f1 = xyzt + x2y − z
f2 = x3y − xy + z4t
f3 = x2 + y2 − z2 − t2

Compute a Gröbner basis of the ideal 〈f1, f2, f3〉 ∩Q[z, t].

Exercise 34. Consider the ideal I ⊆ R[x, y] defined by the polynomials

x2 + y2 − 1, x2 − y2 − 1

Decide whether I coincides with its radical.

Exercise 35. Use Gröbner basis techniques for computing an implicite repre-
sentation of the parametrized surface

x =
2s

s2 + t2 + 1
, y =

2t

s2 + t2 + 1
, z =

2st

s2 + t2 + 1
.


