Linear Representations of Finite Groups

Homework #5

Due on 2022 £ 12 A 28 H
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TRATEE 2012604 Linear Representations of Finite Groups: Homework #5 Problem 1

Problem 1

W Sy (BUF 1. 24 3 [UEHED WH Sy TR M Ss [ 2 FEARHZAER W B LIS H Sy 3R
Ind3*W, K Ind3iW %T Sy AR AT 41365 1 BRI R

Proof. { Ss [ 2 4EART SRR (2,1), BIULHE 3 74 k58 (3,1), (2,2)
I # Branching 0 :
Indg ™ $* = P s
A
Al
Indgg S = g1 @ 522

Problem 2

W H O ZAMREE G I, H H Z5KHff. 1El: G WEBEE AR AFRIN4EECN L |G|/ H|
Proof. %I+ ¢ € Irr(H),v € Irr(G), H Frobenius B 7 :

o a1 if [, ¢%a >0,
[, ¢%le = [, 7] = {O if [1, 9%]q = 0.

HH ESCHAE, N (1) =1 H ¢%(1) = |G|/|H|
VY € Irr(G), o #h ¢F BIRTZYRS, Bl G FEREATAR RNAELCREE (Gl/|H] O

Problem 3

G=<ab|a®=1,a®=0b""1ab=a"'>, BHELEN C, = {1}, C, = {a®}, C5 = {a,d"},
Cy = {a? a*}, Cs5={b,a®b,a’d}, Cs = {ab,a’b,a®b}, LNTFE G HIEFHEFRE

gi Ci|Cy | C3|Cy| Cs | Cs
|Cq (g:)| | 12 | 12 6 4
X1 1 1 1 1 1
X2 1 1 1 1 - -1
X3 1 (-1 -1]1 i -1
X4 1 -1 -1 1 -i i
X5 2121 11-11]0 0
X6 2 2 | -1 -1 0 0

1. 3K xs 1 xe
2. WA x5 A xe X IEATTAHR R EE R LAAE R _ESCH

Proof. RAME G A1 6 PMILHEER 6 MARAFRFHEIRH |G| = 12

Problem 3 continued on next page... 2
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(1) H G =<da®>, WI|G|/|G'|=4, X G/G =Cy, WATHE G A 2 NMAATLYFHERRR] 4 M2t
FRERR (PR EHIY X1, X25 X35 X4) » H

n34+n3+n;+n3+n:+ni=|G =12

MHEER ni=ne=ng=n4=1, ns =ng =2

PRI IESCRR

|CG1(9)| ZXi(g)Xi(h) = {1

A xs A xe A

9i Ci | Cy | C3 | Cy | Cs | Cs
|Cq (g:)| | 12 | 12 6 4 4
X1 1 1 1 1 1
X2 1 1 1 -1 -1
X3 1 |-1]-1 1 i -i
X4 1 -1 -1 1 -i i
X5 2 1-2]11]-11]0 0
X6 2 2 | -1 -1 0 0

(2) HEHIM x5 T xe AT AT LME R _ESEEL, NIESR VOZSEH
I Hy Frobenius-Schur febr @R, # V Z5LHH AL

F(x) = |(1;| S () =1

geG

X xs: )
F(xs) = @ ZX5(92) =0

gea
B xs XTRHY V28R, BIAREAE R _ESE)
X xe FIFE F(xs) =1
25k xs MM HIEARATZIFRR AR UL R _ESE xe AR HIE A AT 20377 AT DIME R _ESCH)

Problem 4
WHE G M ECN AR ¢ & G IEHEEAEH . IEY: |G| = ¢ (modl6)
Proof. AWHC di (i =1,...,¢) AHE G IATTLRIRLER, T4
d; |G|
H |G| harg, W d; s h@se, Mg :

d? =1,9 (mod 16)

Problem 4 continued on next page... 3
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R C
|G|:ngz1+.~+1+9+~-+9(mod16)
=1
é\
QZSZZle,—)Zg
i

¢()_d7)=> 1 (mod8) = c (mod8)
i=1 =1

W2 T2 |G| = ¢ (mod 16), HFHEM df = 9 (mod 16) 27N HILAEEIRIH]

MNT geGg#gtg=hg ' h™" he G, % g MHEEEN . WA [dy| | |G|, I |dg| Aais, N

gk 3k € go BHSHAISE, XT A" R, JXRILIRENATT A0 2 Mo tHEL . RIHER]

TEMA LR drf O




