MATH 473
FALL 2019
HOMEWORK 22

1. Prove that for a1,...,a, € C, we have
2 r—1
1 a1 af ... o X
2 r—
1 a2 a3 ... ag
det . . . . - H ((Zj — ai).
B :2 : ) 1<i<j<r
—
1 ar az ... al
Hint: Use induction. Prove that
2 r—1 2 r—2
1 a1 a7 ... aj 1 a1 af ... af f(aq)
2 r—1 2 r—2
1 azy a3 ... ab 1 ay a3 ... aj f(a2)
det | . . | oo =detf : : ,
1 a a? ... a7t 1 a a®> ... a2 f(a,)

for any monic degree r — 1 polynomial f. Then choose

(x — a;).
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2. Let T: VRV — V®V be defined as on page 196. Prove that for any v,w € V,
(ve@w)T =w®wv.

3. Let x be the |Fix| — 1 character of S5. Determine xs and x 4. Is either of them
irreducible?

4. Let x be a degree one character. Determine xg. What can you say about x47



