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Exercise 1. Find an example of a scheme X subject to the given conditions or prove that such
a scheme does not exist.

a

(a)
(b) #X =1, dim X = 1.
(¢c) #X =2, dim X = 1.
) X

(d = Spec R, R C C[z], dim X = 2.

Exercise 2. Let X be a scheme of finite type over an algebraically closed field k. Show that the
closed points of X are dense in X. Show by example that the hypotheses on X are necessary.

Exercise 3. Are the schemes X = Spec(Clz, y, z|/(zy, xz,yz)) and Y = Spec(Clz, y]/(xy(x — y)))
isomorphic? (Hint: Compare the local rings at the origin.)

Exercise 4. Let X be a scheme and Y C X an irreducible closed subset with generic point
n. Show that Oxy = Ox, = {(U,¢) | U C X open,UNY # 0,¢ € Ox(U)}/~ where
(U, ¢) ~ (U, ¢) if |y = ¢'|y for some V C X open with V. C UNU’. (In case X comes from a
variety, Ox x = K(X) is the function field of X.)
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