Math 4140 - Assignment 12
Due April 22, 2024

(1) Let H < G, let ¢ be a class function of H and 1) a class function
of G. Show
(p¥])® = 0.
Hint: Consider the inner product of both sides with y € IrrG

and use Frobenius Reciprocity.
(2) (Bonus) Let H < G, let 6 be a character of H. Show

kerf% = ﬂ (kerf)®.
zeG
Hint: Recall |6°(z~1gx)| < 6(1).
(3) [1, Exercise 21.2]
(4) [1, Exercise 21.5]
(5) [1, Exercise 21.6]
(6) For n > 2, let o be the sign character of S, and let ¥ € IrTA,,.
Show that either
(a) ¥ € IrrS, with ¢5(1) = 2¢(1) and o9 = " or
(b) ¥ is the sum of two distinct irreducible characters x + x’
of S, with ¢(1) = x(1) = x/(1) and X' = ox.
Hint: Use the results from Chapter 20 and Frobenius Reci-
procity.
(7) The degrees of the irreducible characters of Ss are 1,1,4,4,5,5,6
and the degrees of the irreducible characters of Ay are 1, 3, 3,4, 5.
Use (6) to express 15 as sum of irreducible characters for each

Y € IrrAs.
Hint: No need to look up the character tables.
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