
 

Blackstone
Given a finite group G a G modle A H G

we can defe homomorphisms H G A HUH A

and HUH A H GA

thesesatisfy H GA HUHA H GA

Fromthis it follows

hey H GA is 161 torsion

i e CHCG A 101.2 0

If H G A tile A H GA

Hile

but H e A 0 sine 2

execrae glen any
Z G A can find

α α sit α e e 0

Botols if A is bite

HCG A is Al torsion
since G A is A

161
tusion

So usefulcorollary if G1 A1 7 then HCG A 0



Def If G is a finite group
we say HCG is Hall

if H1 1641 1

If IT is a setof prime
numbers we say that H is I Hall

if IHI is divisible only by
thepres in

IT and Gilt is

divisible by none ofthepines
in IT

ex 161 50 2.52 then a suhyp.fi order 25 is

53Hall 3,53Hall

Def if HAG is Hall Ka G is a complent In H is

K is Hall 1H 1K 161

Theme
Schur Zassenhaus

Lemma

If G is finite
Ka G normall Hall subgroup

race E Autk
then K has a

complement

Prof Cad K Abelian Then G 01k acts on k

G is an extension of E by K But allextrusions

of G by K w actor q are classifiedby H G K

wherethe trinal element OeH
CG K corresponds to KYE

but K Hall
1K 1 51

1 H Ek C

every
exterson is split G is a split

extision

get a complaint



case A is not Abelian

Fms
The Frattini Argument

if KAG finite Pe Sylpk then G K NGCP

slogan as k shrinks normalyers fits slowsgrow

If if geG consider P SK K SPesylpk

kek sit P P sp P i e

kg NGP getNP
n

Induct on 1K

if 1K p or 7 thendoe
Cassie not

ChoosePeSylpk and
consider NGP

Note G1 K.MG k
NoP

knNoPnoteKnNGPsKso1knNoP1,1G kl

INoP knNoP
So if NGP G then

KNOP KI H

by induction have
complant of KnNGP in NoP



order of H NGP knNop 19k

HINGPSG H is a conflint ince

So WLOG only need
consider case that NoP G

i e PAG Sylon i e either K is a psp
or

K has a s hyp P
normal in G

in eithercase K wouldthen

have a subsp N CK w NOG

2
of K is Psp

N Z K

if not ap sp PCK Sylow PNG

m nm

Reduedto KOG and NEK w NOG

Consider Kyna Gn by
induction have a complaint

HIN GN

1kt m then I
Gl nm

IN L
NOH e am I m

i ie b n 1

by indeton HIGH sine minlit

complainttoN so order n

H's G is anomplat to k



HI IR IR a Rj a IRK
i 1 j k ij ji k

Rabon
division alpha

Q other divisonalphas
f dine draly IR IR I 1H

associativity

Kadish otherdivision alohas

IR Q Q i

by wound 1920
full classification our felds

Albert Bow Hasse Noether

Fms aib i a j b Fli FEI
ij ji9 heft

ji ij

ja xj̅
Fci

A Galactor

F 0Eur
ref up r x Us

Uru TT Ure

That if ciGxG E is a 2 coayle get an

assoc alywhich
is always simple an ZCA

F



H G E as G grows talelimit

H F Qm e

H UH C H F


