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Dr. Tom Bachmann Winter Semester 2020–21

Throughout k is an algebraically closed field. Recall that S = k[X0, . . . , Xn]
and S+ = (X0, . . . , Xn).

Exercise 1. Let I ⊂ S a homogeneous ideal, f ∈ S a non-constant homogeneous
polynomial with f(P ) = 0 for all P ∈ Zh(I). Show that f q ∈ I for some q.

Exercise 2. Let Z ⊂ Pn be closed of dimension n− 1. Show that Z = Zh(f) for
some homogeneous f ∈ S.

Exercise 3. Let I ⊂ S be a homogeneous radical ideal. Recall the embedding
An ⊂ Pn. Show that Zh(I) ∩ An has coordinate ring the degree zero part of
S/I[x−1

0 ].

Exercise 4. Let S+ 6= I ⊂ S be a homogeneous radical ideal. Show that
dimZh(I) + 1 = dimZ(I).
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