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Exercise 1. Let A be an integral domain. Denote by Frac A the fraction field of
A. Let £ be the point of X = Spec A corresponding to the prime ideal (0).

(1) Recall that Oy ¢ o~ Frac A.

(2) Show that the structure sheaf Ox on X is a subsheaf of the constant sheaf
F, U +— Frac A.

Remark: Since X is connected, F is indeed a sheaf.

Hint: Observe that ¢ lies in every open U C X and, thus, we have a ring homo-
morphism Ox(U) — Ox.

Exercise 2. (1) Let X be a scheme. Show that X is reduced if and only if the
stalk Ox p is a reduced ring (has no nilpotent elements) for every P € X.

(2) Let A be a ring. Show that Spec A is a reduced scheme if and only if A is a
reduced ring.

Exercise 3. Let X = Spec A be an affine scheme.
(1) Show that X is irreducible if and only if Nil A is a prime ideal.
(2) Show that X is integral if and only if A is an integral domain.

Exercise 4. Find an example of an affine non-integral scheme X = Spec A whose
all stalks Ox p are integral domains.



