MATH 473
WINTER 2019
HOMEWORK 26

1. Let G = S5, and set a = (1 2 3) and b = (1 2). Define the following vectors in
CG (where w = €27/3):
Uy =e +wa+w2a2,
ug = b+ wab + w?a?b,
v1 = b+ w?ab + wa?b,
Vg =€ +w2a +wa2.

Define U = span(uy,uz) C CG. Prove that U is a CG-submodule of CG.

2. With definitions from problem 1, define
0:U—CG

by w10 = v; and w0 = wve and extending linearly. Prove that 6 is a CG-
homomorphism, and find r € CG such that uf = ru for all u € U.

3. Let G = Cs = (ala® = ¢€). Let H = (a®) C G. Let U = span(l + a®) € CH.
Determine U 1 G.

4. Let G = S3, and let H = ((1 2 3)). Let U = span(}_, ), h) be a CH-submodule
of CH. Determine U 1 GG, and decompose U 1 G into a direct sum of irreducible
modules.



