
 

Lecture Group Actions on Sets I
Recall Gagroup X aset we define a leftaction ofG m X as a map

Gxx X satisfying is e x x Vx c X
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ingLemmasi
Our first objective is to count the orbits of GG X

Glstabgc Gox Stabguy Stabglox



Ludlam IGI I G x I IstabGxI txEX

Histlb I fix abjxal
Example Sn hi n4 Only a orbit X
Stans e Sn i Sn n txt t µ in
Our first main result is the following
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We find them by writing it as a product ofdisjoint cycles
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Then µ hi int 3 inn ike I test i in1

Eg i n 5 5 1123119115 yX t l 2,39 141 358

StabD eStaff stab 13 3et stately Stab so

1
sta It est't

Next I I cycles in including 1 cycles

IX il I cycles in Ti
j

cycles oflength j j
i L O I

Behnke cycles in T I E g
1 4

ok 1
1 1 n t I Iff j cyclesoflengthjlcm cyclelength in 0 ie

Eg n 5 5 1123 U s e r 3 km 3 I l

3 e j l s t l l 2 t 1.2 2.07 31 3
i i 2 2 2 2
j i j i j 2



2_Applications
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Then Sn P X this action is Fansite oneorbit
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In general weget the formulae 1rt oeff
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Let p o be a prime number

Def A group G is said to be a f griefs if G Pk frame let
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wp given any prime peg me wehave kph m nwdp

Prof Induct on r

the group actions Take G 2 X 3 x xml
anysetwithinelements
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G P G x X by 61g x og x

so G P E by J 3 e i yep Ine Tea Mep
axioms for left action are satisfied C E v

ByLemma I I of orbits with exactly oneelement welp
Let's counthow many such orbits we have 2 entry ofeach memberofthe
orbit is fixed
Orbits are 3 Is x SEG 319 xd i gEG HgXm SEG
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We get Phm I El m mod p D
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3Actions of Gm itself

Leftenltification L G AutsulG

where Lg Ge g x
G Lg

Right Multiplication R G Antsy G
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84 Moreafflicattins
Consider G P G by conjugation
For x E G the stabilizer 3gEG l fxg Ix E is also
called the centralizerof Wedenote it by 2guy
G orbits under conjugation are called conjugacy classes
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