x | Ty | # copies <T
Class egn for T+ 60 ={+I5+20+ 1A +11  foce | 3

20/3 = 10« a| conjuja+e, since

| | H 6dﬂ€e 4 30/-'L = 15— T actke +ransi+iv€[)/ on
vertex 5 ‘1/@\= 6 < faces, eo!jr;s, and vertices

1 | 1 Om‘{‘if:oolql Fairs

2| =15 oll T, conjugate=> 15

) = (,L[ = «l"l Simi\qr‘y, Iv= {1,%,%3,%3,{'} = ;H =(|2 +]Q = h’vh:
But {+I5+20+24 =60, so that’s all.

Q\/\/lqy isnt this the class e%w?

A 3yt 6o

Actions on  subsets

GCX = GC‘&X={SuEse+5 of X}

UeX = %u = {gu well} came size as U
> 6C (1) = {uex|ul=d)
Eq G = octahedeal group € () = GCX = {vertices of (1]
|(§>| =(.§) =29 pairs of vertices

3 orbits: @) = pairs of vertices on an eo{ge # =2
NS " a face o'iaﬂoha] # =6 =|Q
£, = ! body diagonal  # = 82 =4 28 = j2+1+Y

No+e Qﬂain-' ju =U = 3 Permmﬂ'es U: not ju =u but Z“C_M
Lemma: T+ HCX and WS X then H stabilizes U (Hy=H) © U is a unjon of H-orbits,
P H stabilizes U & Huce U Yueld O
hﬁ: Let GCG by left multiplication. Then Gyl | Ul
E: Set H= Gu. Lemma = | = U H- orbits,

= [Ul=> 10l = kIHI. O

H-orbits ¢
Cor: ged(IULIGH =1 = Gy ={1h
BE: G [ 1G] and 16G,/| Ul ©

31 21004=20 "I " =20520)or 10+10. But T,={L kT = h=%T rolation around pole [f)
= K= ! PO\&(“F)

]



EJJ GCG l:y COV\jMSCK‘HOV’)- H<sG = Gy is the normalizer
NgH) = fgeG | gHg'=H)

#SubgrouPS Con')uﬂcd'e to H

?

[G :N(H)].

Notes: - H < Ne[H) and NGH) maximal with this property.
*Ng(H) =G & H=G,

The Sylow theorems

Fix group G and prime p with |G| = pm and PJ(W\. Assume € = 1.
First Sylow Thm: G has a suhﬂrouP of order Pe. Sly[ow lp—sukgroup

@‘- G has an &l(’,v\/\eﬂ‘{’ o-c oro{c;r P
H; Let H Be a Sylow P—sulajroup omol | # 8&H
I%I = Pr for some r<e = |%"H| =P O

Second Sylow thm: Let K<G with P||K| and H<G a Sy[ow P—sukgroup.

Then (gHg")"K is a Sylow p-subgroup of K for some geG.
Cor: 1. K<G is o p-group = K< some Sylow p-subgroup of G.
2. Al Sylow p-subgroups of G are conjugate.
PE:1. Pick H as in Sylow 2. Then K< gHg" by def.
But gHg" is a Sylow p-subgroup of G.
2. Pact L+ K=gHg' if [K] =IgHg"l. O
Third Sylow Thim: Let s = #Sylow p-subgroups of G, where |Gl = ¢°m.

Then s|m and s =1 (mod p).
Eq IGl =15 = G = (g n=15=235
p=3, m=5: s|s and s =1 (mod 3).
sefl,5) = $=1 = S)/[ow 3- subgroup H<q
P=5, m=3: s[3 ad s=1(madS). = S=1 = Sylow 5-subgroup K < G
HWa =2 = G abelian
= G =(;xC = (.




