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

Exercise 1.

(1) Let I be a homogeneous ideal in S. Show that also
√
I is homogeneous.

(2) Let I be a homogeneous ideal such that
√
I = S+. Show that In = Sn for

n sufficiently large.

Exercise 2. Describe all the maximal homogeneous proper ideals of S.

Exercise 3. Suppose char(k) 6= 2. Consider the subsets

{XY = 1}, {X2 + Y 2 = 1}, {Y −X2 = 0},⊂ A2(k).

Let Z1, Z2 denote two of these subsets, and write Z1, Z2 for their closures in P2(k).
Show that there exists A ∈ GL3(k) such that AZ1 = Z2.

Exercise 4. Let f ∈ k[X1, . . . , Xn] have degree d, and write

fh(X0, X1, . . . , Xn) =
d∑

i=0

Xd−i
0 fi(X1, . . . , Xn)

for its homogenization (where fi denotes the homogeneous component of degree
i, so that in particular fd 6= 0). Show that the closure of Z(f) in Pn(k) is given
by Zh(fh).
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