[ecture 73, /%oﬁ'cw‘/ms of chevacters
7) Infejmﬁf} /)’a/oerzzzes.
2) Burnside he orem.
Fef: Secs 5354 in [E]

7) Infc’jm&'fg /)’o/oe/f/es,
In Section 3 of Lec 11, we bave meationed Chet  verious

pumbers velated to  havacters ae ﬂlgcérgu'c Zm‘fjers. Here we
state & /D}'ol/e f/esc vesulits and quve /aq/'c/t %pﬁcm‘m} z‘»é

Frolenius d) V/'ﬂ'o/ifr'z;l f/fo/em.
I@CR/ZZ et e bese %&Zo{ (S @Mﬂ/ (s a %ﬁ/izg

y’aup.

11) Eﬂsw&ls.
Semma: L Y be o fuite dmensind /fe)b/f;eﬂfaj/bn A

Tho J,5)e 7 # g€l

7’]



Foot- As wes noted in 2L /Woa/ of Lemma in Sec 13 of
Lec 10, ll sigemnthes of 4, are roots of anty [ g, herce 5, fes
Pnite am/er) fence arve in 7. /% ﬁqyosfz‘/zw n Sec £ of Lec 7Z,
Heiv sum whek s X,4),i5 in Z. a

/%Va's a move subtle resilt-

BopOS)%)on: va U b an [V}'Eo/aa'éé /90V€Senfai/bn a/ f, jé(
X fcf be. z‘/L ca?/'ajao? class o/(?. 7ch %ﬁé?

WtV sz;aom a /0)’90/ L dliscuss an %oficai/on st

12) Frobeni as Myzb’/o/i&‘fg_
Thm: In 4o notetion of Baposition, [Clfom tie 7.

/%0/3 The idea is %o 5/011/ Zat D//,—i/z, /6@) [5 th 72 Then
we use Qﬂ 7Z=7Z /[om//a/} n Sec 11 a/ Lec /Z)

/% 4@5’6#&0}4 3, Sec 1 0/ Zec ’/{ [JC'J(L'F/; /e
2]



1 -
/4/3% L), () =1 (1)
Led C, C 6 #e CD?/'ajacZ classes in [&j’,éff so
ot Sul3)=Julg), L 572 L, (57) ¥ 5eC note thett ¢
(s COly'é/jﬁ/ft o j;’ e /éj/")’,'—‘ Aj—%—’)' So
2 A6 Z (GG 4
Hobllyng by 1) 55 o, e got

/(i/lxu j.) - !_g_/_
ZZ>—,’“ dm J/U [(7"’) ~dim U [2)

z%, Lemma //’es/y. /Orofoshzlon) from Sec 11 in Lec 2 Ho Znd
0{?2 {/e 7575) fa(;for is (n 7! Sinee i 5 closeod ander sums {
//oodazz‘; {/e Chs. a/[z) 5 fn 72 50, 0%67_2, Mo/ We

RKe O/Oﬂe 0

13) Foof of /Dro/aa;/z‘c'on.
BOLL lomme in Sec 15 cny clomort 2 Z(CC) acts on U
Vi j—/%,% Io/u- Simee v 2 2'e Z(CE), we have @#),= 2,2,
it folbows Dot p:2 H%: Z(C) —C 55 a C—m&eém

Aomamo;p Aism.
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h/f /we/ a /pa/f/w[ar hoiee 0/ 2: Z.= AZCAGZ[(CC) So
ﬂd J(a[zzc): /C/)(u/cc]) /36 C), ﬁw’jm/ /s f/ei«%/arc fo/w’oye

Lemma: )o(zc)é 7
Froof- I 4 /ama/ well weed a Sw//mj
2( - [Zﬂj/acZ;ZCd:g

Nite Hhot Z0 is a /n/fc’% jeneru‘fo/ Fee abeblion grogp
(it +) Ubsere Hhat zeZ(

7Zc S(/f;m of f/¢ /0/00/ 5 4 /c»Z/ow,r-'
() we show ot .g;mnz (. an [i20) Z{ CC) is ﬁenemfw/
as an abelian orop.
(i) dhelice Hhat Spon, (p(2) [i70) € C is fin. generarted,
(i) conclyde Hhat Q(ZC)E?

g/eczc (i) Mete Hlet, s 2ed( § 2¢ i a Suo///hg,
e jeﬂf Spaﬁz (%i c AL K} Fact in Sec 12 of foc 12,

E/ﬂm /s / ). jmem]feo/ Since 7/[ o/w§ /5.

4]
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(ece [ii): SFQ/)Z /{)[-ZC)K) = [()(ZC)E=]0(2:)] = F[‘S;”MZ (%)
.Smce, F /'5} o /m/f/cw/w; A /oMomo/;oéfsm 0/ ebelion j”W/S, We use
() *o deduce féwf \S}JMZ fp/ic)k) s %h/’fc%{ jeﬂei’w‘fm/-

Mcck (iii): /@Z[pwg ;Kfom ﬁ’o/gosffloh in Sec 17 0/ Lec 17 a

2) Bumnside Heorem.
Dur (joé how is to /p;/oz/c :

7760/’6}14 ( gums/né) - A j}’aup 0/ Om/er /”‘75 cannot be f/'mpﬁ

77@ /}’00/ WPZ/ Ke /QseO/ on Z% /DZ/WM} /ofopasfz‘/on:

/D/O/os/{z'oh c Lt [ b o finite group, (<Cq a 60723%7,
class, and U be an ireducibte vepresentation of [ Assume
CCD oo U [c])=1 Then one of e /w//amnde holils:

(2) )Z(g%o For 9eC

(§) - is  scelar #je'f.

———
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Zf) /%W 7%60}’6144 %WS.
/\/e 75)/512 a/w/uce 144/: zZ/eorem %/om l%posfzzlon and z‘/en

PVoye ZZA e F//op& sition.

(Loro Z/ar} (of ﬁ’oﬁo sition) Sa/apase_ [ is S/Izpé) U is non-
‘f/z-i/iaj K g;ée- Unoler 54 435um/07f/0ﬁ5 0/ /D/o/osﬂ//én , () holols.

Boof: Lot yp b Ao fomomarphsm [0 —> (L) Then ter
5 a ngmad sub g/04p. We fave ker 7 # O 4t U s non-triviad.
Swma C s WP%, er p= {e3, 5o we con view ( a5 2 wéyma/o
o (L) Jng Suz{jma/o of scalo gpenatos s momad in (L(U)
[scatevs commute w every o/oem;foz/). £ Lollows et H={hel/
by s scekar ¥ ss momad. [ s ot abelion whl H is, 50 H2L
So. H-15 and (2) holds. N

B’ao/ o/ 7Zt’0}’em :

Sfff 0 (reduction % 4670): e Pglogp fos nontrivied - center

o camndt be S/'M/Oé. Henee 6sth 2 8b ave ﬁasziln/e.
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Ste, /(3 o). closs CH#Lef w [Cl=prime power). Led
szef, G, Co be 4 m’j"j”g thasses in (. We have
%/C}/ =[C[=IC]=1C1-1-p%%1, ot disibl. 6, /-
So Ji st (Gl s ait dwisist (;/0;, Some (G [ €]
[C:] must fe o prime. powe!, Sy P (cz0) Fer 56(2

StopZ: kecall thet S (5)=0 of gwe, Lconply in Sec
21 of Lec 8. Mo, Lok Uu,. U ae A A fepresen-
tatons w. U =triv % Theorem in Sec 21 in Lec ¥

Co-@ 4 > 1 i) 4,
0- )(a/j) Z[o/;mé/))( /g) =>
-1 = Z(a//méf)f /57 (x)

5{90 3 /f/f é/ be 7,4'; M’&A«a/{es w. a/ m (’afmm 2[0 /o
X é/(ﬂ,.. [/K Ke ‘f/oSe W. a/m ‘- /) z% H’/ownlzan) 7@;/ c—j)_.,/j
]lﬂ'ﬁ>=0 4e He z’oy'aju;, tass ( of 4 Jas fc elements

So cCoprime To a/m 4-, We can rewrite Kk) as

_ 1. o//mL/
- F % )



Nite Hjat OL;D’"—%G Z; /lﬁ{l_{jﬁé 7261, Lemma in Sec 11. So %,
Fi)’oposizz/bn i Sec 7 a/ Lec 17 , He rhs. is i 7. So
~FEL Ml ZNQ-7 (Gorollary in Sec 11 of Lec 12).

So ‘/775 Z, o. contradiction O

,Z_Z) /D/OD/ 0/ /Dl’aposflz/'on.
We-tY prove his //:yofz'ﬁon modily 2 Cemma.

Lemma: ZM‘& &, be 1oots of 1 If z- €++ 6717.‘/3;1

eithes E=.=&, o E,+*E,=0

Foof of /%pos/fion'

e knon that Jyls)e X lemme in Sec 11)4
eZ /ﬂopw’/fzon in Sec 11). Smee CCD(IC! dom L) - /, we
Jove 1 (Cl+Sdm U=1 for some 1s e, honce

157
[ed E.5 be Yo eigenvalues o 9 (n=dm () so Fhat L L .5

2E TG, /g Zemma) az%er §+...+g’ =0 ﬂn w/z'g/ o se }Z{j)w) or
71 ¢

/C/Xu (5)




£=8=..7 8, Niote f/q/f ju fas 74/7/{6 omér, o camnot fave %m/an
bloces oif size »1 [¢ /of%ws 'L%z/f ju =Aé‘a; [§,€z,..f;\)) constant [0



