SiMF“CH'y 043 An
Thwm: An IS s'an[e 'I‘F n=5
Pf: Iwoluc%ovw on n.

n=5 Ag=T is simple by Cor p.
Assume n=6. Let H2A,
Set Gy = Gy (1), s G = A, <A, simple Vi=1.,n
{# wel with wi)=1 = [HoG| =1
= H=G; since H2A,.
But cehn = oGio™ = Gyy
= H=G Vj, again since H <A,
Every pe An is a FFOJUL& of an even # of +ransPosi+ions

_ ] i

= Some # of \oairs of +ran5[>osi+i0h5

HBHCC’, <G,,...)Gn> = Ah, so H= An.
So assume wli)#1 YV weH\{} ond VY ie{1,. . nl}

Then mi)=ml) = =7, n H because

S“FFose ™ has o =3-cycle (a0, 0,,..) in its cytle o{ecomFosiﬂow.
Fix oeAn with ola)=q,
omol 6‘(&1\=Qa

but o{a,)#ds Fossilale because n=5" (a, ay ag).

Then 7t = oo™ has the =3-cycle (a, a; ola ) in its cycle decomposition.

(*) ’ﬂ"(a,) = ’T\‘(QI) = Q, = ’W4 H; ClSe. ’n"éH since H slAV\) S0 W_lfn”(a') TR

Now suppose Tl = (a,0,)(az0,)(asa) = ProdumL of Jisjoivﬁ’ ‘l'ransFoSiJriohs.
Set o = la,afzas) € Ay, Then

7' = owo™ = laa)){asa,)(ag0s)
= (%) again = m¢H

= [Hl =1. O




Com'[)osi'l’iOﬂ series and related COV\LCP+S

Mf A COW\PosH’ion series of a jrouP G is a clnaim °

= Go 2G 2 < GHS’ G! =G such +hat Gi/GH 1S simP\e Vi=1. .0

{9 Ap2 S, Vn=5 =G =A, and G=7
A= 2 3 9y

12C2V s Ay2S, = G,=C,C,G,C,

Jm

JBran—H'o'lde_r‘ Thm: Al\ comPosrhon Series o-f Linte G yicu the same '(SomorP‘nisw\ c[aSses

and muHiPliciJries of 51,...,@? up o permufation.
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Def: G is solvable f [G| is prime V i

Sp is solvable if n<Y but not if n=s5.
- Set 6'=[G,6] =
G=G=>G =262 with G"=(G) . +he derived series of G.

X, € Q) commutator subjroﬁp and

Then finte G is solvable © 6™ = {1} for some .
P Lemma: G/N is abelian & N=[G,G].
Pf.
&: Refine +he derived series.
= Need G # {1} = (6)'# G Jordan —Hilder = &' has an abelian guotient Cp = G/H
=Gz H=(G). O
Q. What do all composition series look like, +ogether in G?
A The subgroup lattice of G is A(G) = poset of all subgroups of G.
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{123 ) {0a4)y <134)) {@34)

(e <(|s) a%)) G aa)> / / o
\ =

aN=6 = Ala/N) =7 A. {A<G|N<H<G}, where ~ means /\
and H2G © H=2G
Ex: N<H<G withN <6 = 6/H<G/H



