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Cauchy’s Theorem

o Let G be a finite group of order n. If p, a prime, divides n, then
there is an element in of order p.

This theorem is known as the Cauchy’s Theorem.
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Sylow’s Theorem

@ Sylows First Theorem
Let G be a finite group and let p be a prime. If p*|#(G), then
@ G has at least one subgroup H of order p*.
@ H has a normal subgroup K of order p*~!.
o A subgroup of G of order p* where p¥|#(G) but p**! t #(G) is
called a Sylow p-subgroup.
@ Sylows Second theorem
Any two Sylow p-groups are conjugate. That is, if H and K are
two Sylow p-groups, then H = gKg~! for some g € G.
@ Sylow’s Third Theorem
Let |G| = p*m, p { m. The number of Sylow p-subgroups of G is
equal to 1 modulo p and divides #(G).

e If pis a prime and p*|#(G), then the number of subgroups of G
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Continue ...

@ A group G is said to be a simple group if it has not nontrivial
normal subgroups.

@ Let G be a group of order pg where p and q are distinct primes.
Then

Q@ Ifg=1( mod p), then G has a normal Sylow p-subgroup.
© G is not simple.
© Ifp = 1( mod ¢)and ¢ = 1( mod p), then G is a cyclic group.

@ The only groups of order 255 is Zjss.

@ There are exactly 4 groups of order 66 namely,
Ze6,D33,D11 © Z3 and D3 & Zy.
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