Ca,yle;/’s Thm: Every Finite group s iSoW\ov—PL}c to a subjroufn of S, for some n.
&C‘- Let n=1G|. G C G L)’ lef4 muH'iF\{ca‘l'ion.
6xG—> G = G- 5,
(.%) = gx 9= (g 1% gx)
gx =X = g = 1

= action s Farthful: ker ¥ = {1} d

E—‘j' conjujaﬁovw GxG— G

(g,x) = gxq"
stabilizer Gy = 7 ker(G—>SG) = 7
= {jeG‘ gx = xg} Def: +he center Z(6)
= cenfralizer Z(x) of xeG. = {xeG | x commutes witl, all %GG}

Note: xe Z(x).
Class E%ua+ibﬂi Gl = > |Cl.

con J uj

c'lms"] M - each Jiv{oles |G| since |G| = |Gx|~|(9x| for xe X l’}’ Cor, P

- at least one is 1
Eo G=S C. Cuy  Cus  Cosea  Coumg
o (3)=0 (i) = 15) = 7( 249~ {the rest)
(‘L_éT_J)
H=1+6+%+3 +6¢
Observation: x¢ Z(0) & Z(x)=G & lconjugacy class of x| is [fa]
Def: G is p-group for prime p L 1G] = @ for some e = 1
Propi G o prgrowp = Z(6)#{L].
Pf: P| [ Conjugacy classes C except these of size . Thus
F=1Gl=1+2> |Cl|

clagses
VA
p dividesf but nof = PD = IC| = 1

{or some C?é Cl' O




Cor: P prme = every group of order P> s abelion.

PE: |1Z(@) > p. x4 Z(G) = Z(x) 2 {x}vZ(6) Beiter pf: Midterm 1, #3

Cor

= |Z(x) = p+

= |Z(x) = Pl

= x commutes with, cvery‘Hning
= xeZ(G) . O

3|G|:P:‘1 = GgCP‘ OrCPXCF'

Pf: |x|=Pa1corsome xeG |x|=PVxeG_ O

M" |G| =§ = 5 FoSSi[)i[i'l'iBS

Gl =16 = M Fossibi[?ries

The icosahedral group

Def
E.q

v G i simple i s only normal subjroups ave 11} # G.
CP (s sr‘W\[)le.

Thw: is siwnple.

Ei Lemma: N2G = N & a (ofisjoinﬂ union of conjujqc.)/ classes.

=}
<\

B

&F: xeN = %xg']eN VgeG O
Lewma = IN| = 2 ICl.  Class eZn- for T2 60=1+15 + 20 + 12 + 1

classes C
of G contoined

in N
and no subsum COW+GfWﬂ1 divides 60. O
' A5 =T i simF|e.

v L acks on 5 cubes

= T b Se. ker?® # T since moves at least one cube,
N

= ker ¢ = {1} B}/ Thw since ker® 2T

5T < S
[2(;:‘:;12] = 2. sign: Sg o {2} ker signp < L
induces T — {={}. = I by Thm, since index is  or 2
= Sés kerc(osijw) =71 = ker(sijv\\ = A l>7 def. O




