Assignment 3 — Part 1 — Math 612

(1) Exty(Z/mZ,Z/nZ). In this exercise, you'll compute the Z-module Exty,(Z/mZ, Z/nZ)
for m,n € Z>,. Recall that I said we will define Exty(Z/mZ, —) as the first right de-
rived functor of Homgz(Z/mZ, —) and hence it can be computed by taking an injective

resolution of Z/nZ.

(a) Show that
0—>Z/nZ ——>Q/Z—L~Q/Z-L 0
l—— 1 +7Z
a+Z——=na+Z
is an injective resolution of Z/nZ.
(b) Show that Homgz(Z/mZ,Q/Z) = (£ Z2)/Z = Z/mZ.

(¢) Applying Homgz(Z/mZ, —) to the complex

0—>Q/Z Q/Z 0

you get the complex
dO dl
0 ——Homgz(Z/mZ,Q/Z) —— Homgz(Z/mZ,Q/Z) — 0.
Recall that Exty(Z/mZ,Z/nZ) := kerd!/imd’. Show that

Exty(Z/mZ,Z/nZ) = (Z/mZ)/(n(Z/mZ)) = Z/ gcd(m, n)Z.



