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Example(3-8):

Are the following groups (S3,0) and (Gg,o) have sylow p-

subgroups.

Solution:

(S3,0), 0(S3) = 6 = (2)(3),

2\ 6 = 3 a subgroup H such that o(H) = 2 which is

called sylow 2- subgroup.

Also, 3\ 6 = 3 a subgroup K such that o(K) = 3 which

Is called sylow 3- subgroup.
(Gq,0), 0(Gg) = 23 is 2- subgroup.

Every subgroup of G, is 2- subgroup, o(H) =2° or 21

or 2% or 23.

Theorem(3-9): (Second Sylow Theorem)

The number of distinct sylow p-subgroups is k =1+

tp,t = 0,1, ... which is divide the order of G.

Example(3-10):

Find the distinct sylow p-subgroups of (Ss,0).
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Solution:

0(S3) = 6=1(2)(3),
2\ 6 = 3 asubgroup H such that o(H) = 2.

The number of sylow 2-subgroups is k; =1+ 2t,t =
0,1,...and k; \ 6

ft=0=k;=1and 1\6
ft=1=k;=3and 3\6
ft=2=k;=5and 51t6
ft=3=k;=7and 71t6

so, there are two sylow 2-subgroups.
3\ 6 = 3 asubgroup K such that o(K) = 3.

The number of sylow 3-subgroups is k, =14 3t,t =
0,1,...and k, \ 6

ft=0=k,=1and 1\6

ft=1=k,=4and 4+t6

ft=2=k,=7and 746
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So, there is one sylow 3-subgroup.

Example(3-11):

Find the number of sylow p-subgroups of G such that
o(G) = 12.

Solution: o(G) = 12 = (3)(2%)

3\ 12 = 3 a subgroup H such that o(H) = 3.

The number of sylow 3-subgroups is k; =1+ 3t,t =
0,1,..and kq \ 12

ft=0=k;=1and 1\ 12
ift=1=k;=4and 4\ 12
ft=2=k;=7and 7412
Ift=3=k;=10and 10 t 12

So, there are two sylow 3-subgroups of G.

The number of sylow 2-subgroups is k, =1+ 2t,t =
0,1,..and k, \ 12

ft=0=k,=1and 1\ 12
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ft=1=k,=3and3\ 12
ft=2=k,=5and 5412
ft=3=k,=7and 7} 12

So, there are two sylow 2-subgroups of G.




