Linear Representations of Finite Groups

Homework #3

Due on 2022 4 11 A 23 H

AT 2012604
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Problem 1

WP 2ARES. AR G & P FAREM, x XN ERL SRR, B G £ P _EIRE
M. EX G PxP EREHER: g(z,y) = (92,9y), TE:

1
<X, X >= @ZI(Pxp)gl

e
Hep (P x P)? ={(z,y) € (P x P) | g(x,y) = (z,y)} BHITEK g WAZRE
Proof. I x(g) = |P?] Hrft P? = {x € Plgz =} NHITR g WAZE, NA:

(P x P)| = [{(z,y) € (PxP)|g(z,y) = (x,9)}]
=Y H(zy) € (P xP)|(g2,99) = (.9)}]

geG
=) [P
geG
= |P)* = x*(9)
1 _ 1 oo 1 .
Eﬂt<x,x>=@g§;><(9)x(9)=@g§x (g)—@gal(Pxp) | O
Problem 2

G HEES P LARERMRN 2-F80, WRXAMER &G, FHXT P TR 21 # 22, 2 # 22,
FAE g € G #15 29 = g1, Y2 = g1
WM : G 8 P _LIOBHERE 20, JFHYSHAY G £ P x P _EREERSA 2 e

Proof. (SGiEWEYE =)
o G £ P EIBHER 2 21580, WA G £ P _ERYBHER G, Rl

Ve, 20 € P, dg€ G st. gry =9

H P xP={(z,z)|zePtU{(z,y)|z,y € PHx #y}
nxt v(z, z) € {(z,z) |z € P}, A:

9(z,x) = (g2, 92) € {(z,x) | x € P}

Hii G P _EEMLE, % G £ {(z,2) |z € P} _EAEHfLS
XX V(x,y) € {(z,y) |2,y € PHx #y}, H gx# gy, N:

g(z,y) = (97,9y) € {(z,y) | z,y € PH.x # y}

Hibh G & P FERfE®R, G & {(x,y) | z,y € PH.x # vy} FAVERfL®
ZELATRN, G AE P x P EWIBHERGA 2 M H0E

(kRS <)
= GAE Px P FRBERSA 2 MhiE, H Px P ={(x,z)|ze€ PtU{(z,y) | z,y € PHx # y},
B G PxP = {(z,r) | x € P} M {(z,y) | z,y € PHx # y} EREREZE AR, #
PxP={(z,z) |z € P}t M {(z,y) |z,y € PHz #y} NX 2 MHE

2
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Jge G st gz, y1) = (2,92), Bz = g21,y2 = gy1
G 1L P _ERRHERLE 2-1%08 1 O

Problem 3

BARE G EAIRES P ERRENE 2L, W p BXMAVEIRER, p 70N p=p1 @0,
Hebpy 2 VYERP LR, 0 Z220F0R . IEM: 0 2 ARZIF0R

Proof. AWFIE x NEHZIRN p BRHENR . ¢ NZIBEIR 0 (REDS . B p AT N p=p1 @0 15:
xX=9¢+1

MR G AEARES P ERIRHEMZ 28080, Wl E—n: AR G /£ P x P _ERYRHEN
64 2 Mg, Wi Burnside’s lemma 75 :

1
<X7X>=@Z|(P><P)g|:2

9eC
M
<X X>=< o+ 1,0+1>=14+2<1,0>+< ¢, >=14+ < ¢, >=2
= <¢9,0>=1
Mo EARZIFRR O
Problem 4

HJE Syl An (n 2 4) RS P={1,2,,...,n} ERYEIIEH
HEHT: SRR 250K 0, HAFERE -

xo(g) = [P?] -1
Hrp P92 g BB RER

Proof. HAETEW] S, Al Au (n > 4) 486 P={1,2,,...,n} LEGBIIEMN 215380
BIXE Yy # g1, w2 # Y2, f7AE 0 € Ay C Spsit. o(x1) = 22,0(y1) = v

o A w122, 41,y BAME, Blo = (2191)(22y2) € A, C S,y WIS

o B =yL,TeF Y2, T n>4, BEk#z,y,20, N o= (kvays), WKL
o B x Ay, T =yp, K £ 2, y,20, W o= (kziy), WS

1, T2 =y, W o= (1), NkZEME

o =11, 21 # Y2, W o= (vry1y2). MEHESRLE

:

ot
8
I

<

1

:

Problem 4 continued on next page... 3
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o B x =Y, 2 F Y1, W o= (zay2yr), MITH RS
o A7 Ty =Y, 2 =y1, [ p,q WREE z1, 20 EAMIE, N o= (z122)(pg), M2 AT

LELAR, X Var £ yi, w0 # yo, (745 0 € Ay C Syt o(x1) = xa,0(y1) =y, W S, A1 Ay (n > 4)
Rt P={1,2,,...,n} ERYBEBVERN 2-1E3511

WA H =R A G W EBRTRMZRTR B4 0,0, R BVRHER 34 x, ¢, H. 0 ARH]
EOPLZN

MKA p W5 fER p=p1 @0, HA py 2 14V NLERR, W x =14 xe 15:

xo(g) = x(g) —1=|P| -1

Her P9 2 g MAEIEEE, 28 E 0 RN E SR 45508 O
Problem 5
WP RIE+ R USRI ES . YN IE - FEE TR, As TEREESG P £, ¥ p 2

XM IEIER . 5 p WK As B RTZ9Z0R BB

Solution X 1E+ AR LR IE A I ACH BEF I FREAE =Fn (BRIESFLHLZ H) -

HUC- TR Al HUC-TE RO A, - He b AU ER: . HX R B 30l 5, 3, 2, Bies il
24, 20, 15, KR As [FAES A (12345) Fl (21345), (12)(134), (123)

Figure 1: 1E+ AR LA IE — TR
MIATHT p FYRFERR x BUE R

(1) [ (12)(34) [ (123) [ (12345) | (21345)
(1| (A5) | (20) | (12) (12)

Y| 12 0 0 2 2

H1 As BRHIERRER N -

Problem 5 continued on next page... 4
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(1) [ (12)(34) | (123) | (12345) | (21345)
(1) | (5) (20) (12) (12)
w1 1 1 1
/5 145

X3 | 3 -1 0 2 +T
X4 4 1 -1 -1
xs | 5 1 1 0 0

A -

1
<X, X1 >= %(12+2x12+2x12)=1

1
<X X2 >= < X1 Xs >= 5 (36 +12(1+ VB +12(1 = V5)) =1

1
< XX >= (A8 + 12 % (<2) +12 x (=2) =0
1
60

Bl p A5 1 APILEOR, 2 AR 3 4EAHT 295008, 14 b 4ER A58
Rk As BN ZIFRRHI BN : p= p1 @ p2 © p3 @ ps

<x,X1>=—(60+0+0+0+0)=1




