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Exercise 1. Let ϕ : B → A be a morphism of commutative rings. Suppose there
exist f1, . . . , fr ∈ B generating the unit ideal such that each Aϕ(fi) is a finite type
Bfi-module. Show that A is a finite type B-module.

Exercise 2. Let ϕ : B → A be a morphism of commutative rings. Show that
Spec (ϕ) is an open immersion if and only if there exists a family of elements {fi ∈
B}i∈I such that (ϕ(fi))i∈I = A and each map Bfi → Aϕ(fi) is an isomorphism.

Exercise 3. Let X be a scheme. Show that the map

X → {closed, irreducible subsets of X}, x 7→ {x}
is an injection. [Hint: reduce to the affine case.]

Exercise* 4. Let X be a scheme and A = OX(X). Show that X is affine if and
only if there exist f1, . . . , fn ∈ A generating the unit ideal such that the open
subschemes

Xfi = {x ∈ X | fi(x) 6= 0 ∈ κ(x)}
are affine. [Hint: Show that OX(Xfi) = Afi.]
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