
MATH 724, SPRING 2012, HOMEWORK 2

DUE WEDNESDAY 15 FEBRUARY

Exercise 1. Assume that k is algebraically closed. Let f be a non-constant poly-
nomial in k[X1, . . . , Xn], and consider V (f) ⊂ An

k .

(a) Prove that V (f) 6= ∅.
(b) Prove that if n > 2, then V (f) is infinite.

Exercise 2. Are the following closed sets irreducible or not? Justify your responses.

(a) V (X + Y 2) ⊆ A2
R.

(b) V (X2 + Y 2) ⊆ A2
R.

(c) V (X2 + Y 2) ⊆ A2
C.

Exercise 3. For i = 0, 1, . . . , n set

Ui = {(v0 : v1 : . . . : vn) ∈ Pn
k | vi 6= 0} = {(w0 : w1 : . . . : wn) ∈ Pn

k | wi = 1}.
(a) Prove that the map fi : An

k → Ui given by

fi(x1, . . . , xn) = (x1 : · · · : xi : 1 : xi+1 : . . . : xn)

is a well-defined bijection.
(b) Prove that the map gi : Pn−1

k → Pn
k r Ui given by

gi(x0 : . . . : xn−1) = (x0 : · · · : xi−1 : 0 : xi : . . . : xn−1)

is a well-defined bijection.

Exercise 4. Let X be a noetherian topological space. Let Y ⊆ X be a subspace of
X, that is, a subset of Y with the subspace topology. Prove that Y is noetherian.
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