4. THE RADICAL OF AN IDEAL, NULLSTELLENSATZ

20. Let X C A"(k) be a finite set. We know already that X is an affine variety. Show
that X is the zero set of n polynomials, i.e. that there exist fi,..., fn € klx1,..., 2]
such that X =V (f1,..., fn). (Hint: interpolation.)

26. For an ideal I in a ring R show that VT is an ideal.
27. Let I,J C k[x1,...,x,] be ideals. Show that

VInJ=vIinvVi.
28. Let X C A™. Show that I(X) is a radical ideal.

29. Let k be a field and let I,.J C k[zy,...,z,] be ideals. Prove that if v/T = +/J, then
V(I)=V(J).

30. Let I = (2% + 42, 2% — y?) C k[z,y] be an ideal. Find v/T.
31. Let I = (zy? + 2%, 2% — 222 + 1) C C[z,y]. Find out whether y — 22 +1 € V/I.
32. Find the radical of (23 — 4% 2y — 3®) C Clx,y].



