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Exercise 1 (6.2.5). Let d ≥ 2, and consider the image C of the parametrization

A1 → Ad, t 7→ (t, t2, . . . , td).

The projectice closure C ⊂ Pd is known as the rational normal curve in Pd. Note that
for d = 2, 3, we get an irreducible conic respectively the twisted cubic curve. In general,
show that I(C) is generated by

(
d
2

)
quadrics, and that there is no set of generators with

fewer elements. Note that for d ≥ 3, the number of generators is strictly larger than the
codimension d− 1.

Exercise 2 (6.3.13). Let A and B be quasi-affine or quasi-projective algebraic sets, and let
ϕ : A→ B be a map. Show that ϕ is a morphism iff the following two conditions hold:

(1) ϕ is continous.
(2) For any open subset U ⊂ B and any regular function f on U , the composition f ◦ϕ

is a regular function on the open subset ϕ−1(U) ⊂ A.

Exercise 3 (6.3.16). Show that A = A2 \ {(0, 0)} is a quasi-projective algebraic set which
is neither projective nor affine.
Hint. To exclude that A is affine, compute the ring O(A).

Exercise 4 (6.3.21). Show that ρn,d is a closed embedding for every n and d. Moreover,
show that the vanishing ideal of the image is generated by quadrics which are binomials.
How many quadrics do you get?


