Math 465 Assignment 9: Due Wednesday, March 31

1)Let ¢ : M — N be an A-linear homomorphism of A-modules and S C A
a multiplicative subset.
a)Show there is an induced A[S™!]-linear homomorphism

Y[ST M[ST] — N[ST
m/s — (m)/s

so that the diagram
M — N
o4 | Loy
M[S™'] "— N[S]
commutes.
b)Show that localization is compatible with taking kernels and cokernels, i.e.,

ker(v)[S™] = ker(¢[S™'])  cok(¢)[S™] = cok([S]).

2)Let I C A be an ideal and m C A a maximal ideal not containing I. Show
that I, = An.

3)Consider the Serre twisting sheaves Opn(d;) and Opn(dy). Recall that
when dy, dy > 0, homogeneous polynomials p; € k[xo, ..., 2,]q;,J = 1,2, give
rise to sections s; € I'(P™, Opn(d;)). The product pips € k[xo, ..., Tn)d+ds
gives rise to a section s19 € I'(P™, Opn(d; + ds)). Given an open U C P
and arbitrary o1 € I'(U, Opn(d;)) and o9 € I'(U, Opn(dy)), define a product
o109 € T'(U, Opn(dy + d3)) so that

S12 = 81 * So.
4)Consider an complex affine variety X with the Zariski topology and a closed

subset Z C X.
a)Show that

I, C OX
Z;U) = {feOx(U):f(z)=0forall ze UN Z}
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is a Ox-module.

b)Suppose that € X but x ¢ Z. Show carefully that Z, = Ox.
For the next two parts, you may assume Z finite:

c)Show that the presheaf

U Ox(U)/12(U)

is automatically a sheaf on X, denoted Oy.
d)Compute I'(X, Oy).



