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Throughout let k be an algebraically closed field.

Exercise 1. Show that the map

A1(k)→ A2(k), T 7→ (T 2, T 3)

is a homeomorphism onto

Z(X3 − Y 2) ⊂ A2(k).

Here T denotes the coordinate on A1, and X, Y the coordinates on A2.

Exercise 2. Let
Z = Z(XY − 1) ⊂ A2(k).

Show that Z is irreducible and the projection

A2(k)→ A1(k), (X, Y ) 7→ X

induces a homeomorphism between Z and A1(k) \ {0}.

Exercise 3. Show that the map

A1(k)→ A3(k), T 7→ (T 3, T 4, T 5)

is a homeomorphism onto Z(P ) ⊂ A3(k), for some prime ideal P of k[X, Y, Z].
Show that ht(P ) = 2.

Exercise 4. Let
π : An+1(k) \ {0} → Pn(k)

be the canonical epimorphism, Z ⊂ Pn(k) closed and

π−1(Z) =
⋃
i

Yi

the decomposition of π−1(Z) into irreducible components. Show that each Yi is
k×-invariant.

1


