
Leitmotif .

LN 9 be a group . G is

said to act on ✗ if F a

map

a ✗ ✗→×

⑨ ,
a) 1-sg.se

Satisfying
i) e. a = n t x C- X

ii.) Giffin) -- Crisp.se

-x -

Examples : Let ✗ = { 1, - .
- in}

,
when is a

+ re integer

Bcx) = {f : ✗→✗ If is a bijection}



is a group under composition map and

is denoted Sn

Sax 11, - - in }→ { 1 , - - in }

4- , K) 1-9 oiks: oik .

- y -
-

1) Let G acts on ✗ and aC- ¥ . Then

Gn={ gc-Glg.se -- a}

is subgroup of G and is coked the

stabilizer of a in G

2) Let a acts on ✗ and NEX . Then

0cal -- { g.se/gc-G} CX



is known As the orbit of
"

n

"

under the

action of G on ¥

E-kam.pk :

a) X={ 1 , . - in} . G-- Sn .

2 = n .

Ga={ • E- Sn /An)=nf = 5ns

2) ✗ :{ 1, - - in }
,
a -- Sn

N = M

OG)=¥



DEI : Leads G- be a group acting on a set ✗

If for some REX Ola)=X then we Say
that the group G acts transitively on X -

-✗ - x -

EX-am.pk : Let ✗ = {1,23×81,2}

6--52=1341,23)

Szx ✗ → ✗

@ , (aYb)) vs Cola) ,HbD

This action is not transitive . (Verity) .



Let G be gp acting on X .

REX .

0(a) we can identify with Glan .

gGnI→ g.ae .

We see that the above map induces a

bijection from Glen to 0(a) .

If YEO(a) then is there a relation

b.tween the subgroups Ga and cry

and orbits OCD and OCD



It is
easy to verify that 0cal = 0ft)

and Gn and Gy are conjugate Subgps

of Gi

If - YEOGD then FGEG

7. = G.n

claim : Gy -- gang
" ={ghg" / hEGa } .

if tc-gGa.g-tihe-nt-ghg-1-forsom.ee

HE Gn '

t.y-fghg-Y.y-lghg-Y.g.n-ghlg-1.gr/n=g.hh.se--gax--y
. =) 1- C- Cry



i. e.
, gang

"
C Gy ( check that Gycgcsng

").

txample : had G be a group . Then we

can define an action G on G as follows :

Gxa→ G

& , 8D 1-5 g.gift
.

( i. e-
, G acts on itself by conjugation -

If G is abelian then the conjugation action
•

of G on itself is trivial :

in action of a group G on a sat ✗

is said to be trivial if g. n in HGEG



and for all ✗ EX

i.e.
,
The

.

induced homomorphism

5 : G→BCx)={ f :X→ ✗ If is bijection}

9cg) =1d× if GEG .

-✗ - .

If G is acting trivially on ✗ then

Ofa) = -43 it n C- ☒

and Ga -- G.lt NEX

-✗ -
.

Lat p be prime number and G.be a

group of order p
" for some n >1 .

i.e.
, #G =p?

If HE -9 is a Sub
gp then # It and #GIA



are also of order pm and p
""

for some

0km < n -

G acts on itself by Eonjugalion

Consider

C. (G) = { SEG / 8hg-' = -h f LEG } . - Center of G- .
u

e

If gEC(G) ⇒ g-
'
C- C'(G)

If g, ,GzE C' (a) ⇒ gig,
C- C' (G)

In other words C' (G) - Center of G is a subgroup

of G ( If G is Abelian then CCL) =G)



If G is a finite gp acting on a finite seat ✗

then we can write

✗ = 0C;)
see

If Ola) no(g) 1=01 ⇒ Ofa) --0 (g)

If z C- O(a) nots)

then ①(a) = 0 (a) = OCT)

Consider 'G a group of order p
"

where

p - prime number and n > 1 .



Then C'(G) ¥ {•3 i.e. , c.(G) is a non - trivial

subgroup of G.

Under the conjugation action of G on itself

G = IDCg) = CCG) 11-0 (ga) it . . -11-0 (8k)
gt §
G '

If G is Abelian then G- = CCG) . If G is not Alsatian

pm ± # C (G) + ::#0 (g.1) +
- - - + # cocoon)

#(%) , . . , # ocgn) are divisible by . p .

⇒ p f # C. (G) Since #CCC) 71

⇒ CCG) -1-1@3

-✗ -.



L.ee pb.ee a prime number and n > 1- be

an integer

consider the group

ftp.zj?--KYpzX--
' ✗ ¥4K .
-
n- times

L.A r be integer 1 Even

consider 5
"? {MI me>(4pz)^ ,

M
'

na

r Subgp
and may/pzj }

We want find the cardinality of Sir

Ena=ple : If v=n then

# Sii! 1 as M=kHpÑ
* .si?=P;-;- .



Let p=2 and n=3

4422$

5%-1.me#2%D1M=4os }
ratsagp

23¥, = 7 .

Ef (a. b. c) E(%z§ and (a. b. c) -1-10,0>0)

then { (0/0,0)
,
la ,b,4}~_ ¥12K.

(a) b. c) + (a. b. e) = (0,0/0)


