Math 6270 - Assignment 12
Due November 20, 2019

(1) Show that an equivalence between group extensions N — F; — G for i = 1,2
yields an isomorphism between Fy, 5.

(2) Give two group extensions of Zz by Zsz that are isomorphic but not equivalent.

(3) See [1, page 316-317]. Let A be a G-module, ¢ € Z*(G, A). On G x A define

(ZE, CL) ' (yv b) = (xy, ay + b+ ¢($, y))
for z,y € G,a,b € A. Here ay denotes the action of y € G on a € A.
Check that E(¢) := (G x A, ) is a group with identity

(1, —o(1,1))
and inverses
(z,0)" = (z, —az™" — ¢(1,1) — ¢(x,z71)).

[You do not have to type this up.]
(4) Continuing (3). Check that

0-AL B SG—1
is an extension with

pa) == (1,a — ¢(1,1)),

e(z,a) = z.

Check that for the transversal function 7: G — E(¢), x +— (x,0), the extension
induces the original G-module structure on A and the factor set ¢.
[You do not have to type this up.|
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