
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Friday, 1016
Characters

,
continued

.

Throughout, G is a finite abelian
group

with

identity e.

Defing - Echaracters on 65
-Ehomomorphisms + :G+ K

*5
.

Our goal for today is to show that-

G = (G) .

Lemma -
Let G'be a

/ proper subg roup of Gilet a G G have indicator h in G'

(i. e . = mins me It : ameG'l o Let

6" = Exa : x 6, 0 =& - 3

C6" is a group by Thun . 6.61 . Then

Di Gi oh
.

Proof Let G
,
G ,a , h , G" be as stated.

will suffice to
prove

the following :

(a) Each fe extends in In distinct

ways to a character on
G !

(b) If fige and fig, then no -

extension of f equals an extension
of
g.



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

x ②
(C) Any Se G equeIs one of the
extensions of part (a).

Proof of (b); this is clear because, if an-
extension & of f

to 19
then the editiontes ig of

agree, so
f=gu

Proof of (a) . Let ft Go
Since flah)eK*
h distinct hith we know thata has
Then

R = f(a) 10=jch) - (x)

For each Osjch, define a function if
or 6"

by sjixaschle
To rove part (a), it will suffice to showI
tha

!* for Other
homomorphism from 6" toKY

for O <ha

Proof of (i) : If+k, then

fj(a) = Rj4 Ri = fk(a) .

Proof of (ii) : Let x, yeG' and OS 1 msh .
write etm=hqtr with Orch . Then ,
for Oh ,



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

③
-(xa! yaM) = fixyal+m) = f)xya49+
- f(xy(a49a) = f(x)f(y)f(a)9R,
(Y= f(x)f(y))R,4)2R, = f(x)f(y)By49+r

by(x)
= f(x)f(y)Ry+

+m
= (f(x)(4)(f(x)RjM)

= f(xa)f)(yam) .
shism from 6 to *So y is a homomory

So (a) is
I Oproved.

Proof of ICI : If + c 8"
, then for xEC

and Os<h,

lF(xa) = f(x)f(a) = F(x)Rj I where
H

By= Fla) is an 14 root of F(a)(because
R
n
= F(al = F(a)) . So f = fj for somed

j , where f is the restriction of I to
↳· (Clearly feG. / So (c) is proved .

I

Next
, we

have :

Theorem 6
.
8 . 181= 161 .

Proof for G'a proper subgroup of G and
at G Gof indicator in G, write <6!a
for the

group" = Exal : XeGOS1h3
described above .



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

④
Define a nested

sequence
of subg roups

Gg G2 = G ... Gy =G
of G recursively, as follows ,

(1) Gg = e3 .
(2) If Gg = G then t = 1 . If not then :

13) Let ageG Gy ; let Gz = <Gg;GgTa
If G2 = G

,
then t=2. 5)not then"

(1) Let a26 Ga ; let G = x6z, xz7a

And so on.
Each Gr has at least one

more element than Gr.g , so eventually
Gr = G.

write hr for the indicator of ar in Gr
11 = r st-1) . Then, by Thm. G.6 of last
time

,

161 = 1611= 16 x /h= = 16x-z/ht-zht- 1
== /GgIh , hz ... ht-y
-h , hz ... ht-ga

On the other hand
, by the above Lemma,

181= It1= /Eth-- zlhrcherst
=.. = 1g/hchz ... hy-y -

But IGg1= I because the only nonzero
ho

momorphismonses given byflet one e



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 


