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Theorem 6 : Cayley’s Theorem:

Every finite group of order ‘n’ is Isomorphic to Permutatiop, ,, |
degree ‘n’.
Solution : |

We shall prove this theorem in 3 steps.

step —1: We shall first find a set G’ of Permutation.
Step -2: We prove G'is a group.

up of

Step -3.: Exhibit an Isomorphism ¢ : G - G'.

Step -1
Let G be finite group of order ».
Let a e G.

Define  f,:G->Gbyf (x)=ax

Sine 1,0 = £,0) > ar=ay = x=)
fris1—=1.

Since, if y € G, then £, (a~! y) = gg-! y=y
f, is onto.

Thus, £, is a bijection.

 Since G has ‘n’ elements, Ja 18 just permutation on ¢

| n’ symbols.
LEt G" = {fa/ae G}

Steg -2

Q' iS a gtoup_

Let £l fb c G

: fa O’fb(x) =

Hence fa ofb ==

JaUb ) = f, %) = abr = £ iy

Jab - Hence G is closed




ALGEBRAIC STRUCTURES

Jfe = G'isthe identity element.
The inverse of JoinG'is f =
a
. G'1s a group.
Step —3 :
We prove G and G' are Isomorphic.

Define ¢: Go>Gbyod(a) = f,
¢(@= o) = fi=fo=1fa®)=f, x)

=>ax=bx=>a=b

Hence ¢ is 1 —.
Since £, is onto ¢ is onto.

Also ¢ (ab) = fop = fa0fp= ¢(@0 & (b)
e : G~ G' is an Isomorphism.
Gl

Hence the proof.
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Theorem . \

The kernel of.a homomorphism [ from a group (G, » ,, «

) %

subgroup of G. '

(OR)
Letf: (G ¥ = (G #) be a homomorphism. Then proye that ker fis,

subgroup
Proof :
We know that

ker (f) = {xeG/f(x)=e'}

Since f(e) = €’ is always true, atleast e € ker ( f).

In otherwords ker ( f) is not empty in G.
Let the two elements a, b € ker (f),

Therefore, f(a) = e’ and f(b)=¢

Now, f(a*b!) - f@*f(hH [ fis homomorphism]
=@ Lo |
= ox¢

flaxbly = ¢
= a*bl e ker(f)

ab e ker(f) = ax*bleker(f)
. ker (f) is a subgroup of G.





