
Thy (Cayley's thin) Every group G is isomorphic to a

group of

Note : If IGI -- n , Weil see G is isomorphic to a subgroup of .
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↳ Idea : G is isomorphic to a- group of permutations
of its own elements
i

TA (see intro to permutation gps)

proof of Cayley 's thin :

strategy : i . construct a group I of permutations
based on G.

2. Show .

t
isomorphic

✓
recall intro to permutation groups ,

b

permutation .
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G re I



I

1
.

For each get , construct a permutation Lg of

the set of elements of a by
t

A

Lg : G → G

↳ (x) -- ( left - translation by g . . .

consider Cayley table)

Recall : Lg is a permutation !

I - I ?

Oh to ?

I - I
,
onto function A- A

.

[ x ran
aisle

gx
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g. fixed

(NTS: x--y)

Sps Lg Cx) = Lg Cy) .

Then by defn Lg , gx
-
- gy .

So x--y
(cancel

'

g on left)

↳
Sps 2- E G. (Need : XEG sit. Lglx) -- z)

consider x
-

- g
C- G.
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Then Lg Cx) = Lg (g-
' t) -- gg

- 17=7!

So yes : Lg is a permutation .



let E -- { }

Then E bi a subgroup of the group of permutations of

the elements of G, as follows.

•
composition

• closure : Sps Lg , Lh EE . Then Lg Lh C- I because

Lglh -- because for all x EG
,

-

I 4 gh is an elf of G, so high C- Iwant these

equal as

functions . (Lg LDK) :

• identity ?

• kg )
"

=

mug. . ⇐ G, so Lg- 'EE '

so I = {Lg Ig c- Gf is a groups of permutations .

lglgea giswbset
permutations of eltsofce .

Lgh so functions
a F
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#.4¥gh.V
Lgclhlx)) = Lgchx) - glhx) :(gh)x

p t t t
a.gs,

gilgh'D
defncompositon dean of defnof defhgh .

M
Ln Lg

Ek) -- x consider Le . Then he Insole acts
& T as identity

identity in G defhofle Map - V

Lg-t

(lglg -Xx) - Lgclg-ik)) -- Lglg
-'

x) -- gg
- '
x -- x.
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so Lglguiaetsas identity .
Thus kg5

'
-

- Lg, !


