
Math 465 Assignment 9: Due Wednesday, March 31

1)Let ψ : M → N be an A-linear homomorphism of A-modules and S ⊂ A
a multiplicative subset.
a)Show there is an induced A[S−1]-linear homomorphism

ψ[S−1] : M [S−1] → N [S−1]

m/s 7→ ψ(m)/s

so that the diagram

M
ψ−→ N

φM
S ↓ ↓ φN

S

M [S−1]
ψ[S−1]−→ N [S−1]

commutes.
b)Show that localization is compatible with taking kernels and cokernels, i.e.,

ker(ψ)[S−1] = ker(ψ[S−1]) cok(ψ)[S−1] = cok(ψ[S−1]).

2)Let I ⊂ A be an ideal and m ⊂ A a maximal ideal not containing I. Show
that Im = Am.

3)Consider the Serre twisting sheaves OPn(d1) and OPn(d2). Recall that
when d1, d2 ≥ 0, homogeneous polynomials pj ∈ k[x0, . . . , xn]dj

, j = 1, 2, give
rise to sections sj ∈ Γ(Pn,OPn(dj)). The product p1p2 ∈ k[x0, . . . , xn]d1+d2

gives rise to a section s12 ∈ Γ(Pn,OPn(d1 + d2)). Given an open U ⊂ Pn
and arbitrary σ1 ∈ Γ(U,OPn(d1)) and σ2 ∈ Γ(U,OPn(d2)), define a product
σ1 · σ2 ∈ Γ(U,OPn(d1 + d2)) so that

s12 = s1 · s2.

4)Consider an complex affine varietyX with the Zariski topology and a closed
subset Z ⊂ X.
a)Show that

IZ ⊂ OX

IZ(U) := {f ∈ OX(U) : f(z) = 0 for all z ∈ U ∩ Z}
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is a OX-module.
b)Suppose that x ∈ X but x 6∈ Z. Show carefully that IZ,x = OX,x.
For the next two parts, you may assume Z finite:
c)Show that the presheaf

U 7→ OX(U)/IZ(U)

is automatically a sheaf on X, denoted OZ .
d)Compute Γ(X,OZ).
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