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ABSTRACT 
Let � be an arbitrary but fixed prime number. Let Ω be a finite set with n elements and � is a 
permutation group on Ω . We apply the concepts of � -groups and wreath products of two 
permutation groups to construct some groups of prime power order.  
______________________________________________________________________________ 

 
INTRODUCTION 

 
The �-groups and its concepts are very important in the theory of groups. Thus, the study of 
finite groups is incomplete without �-groups. It is therefore, natural that mathematicians should 
want to study, quantify and exploit �-groups. 
 
Definition 1.1 
A group is a �-group if the order is a prime or prime power. 
 
Definition 1.2 
Direct product of a group is the Cartesian product of groups (considered as element of set) with 
component-wise multiplication. 
 
Definition 1.3 
The semi direct product of a group � with a group � acting on � via homomorphism � from � 
into the automorphism group of � is the Cartesian product � � � with the multiplication ��, 
�. �
, �� � ��
, 
���� 
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2.0 PRELIMINARIES 
The following preliminary results will be required in the constructions of �-groups as proposed 
in this paper. 
 
2.1 Group Action   
Let � be a group and Ω be a non-empty set. We say that � act on the set Ω (or that � permutes 
Ω) if to each � in � and each � in Ω, there corresponds a unique point � g in Ω such that � � in 
Ω and ���� in � we have  
1. ��� ��. �� � ���. ����  and  
2. �. 1= �   
Let � and K be two groups. We say that � act on � as a group if to each k in � and h in � there 
corresponds a unique element  in � such that for
�, 
�, 
� in � and  ��,��,�� in �  

1. � �  ��� ��=� �� ��, �� = � and   
2.        � �� ���� =  ������      
 
2.2 Theorem 
Let � and � be permutation group on Г and ∆ respectively. Let   �∆ be the set of all maps of ∆ 
into the permutation group �. That is �∆ =  � : ∆ " �# �  � � in �. Let �  � � in  �∆ be defined � $ in ∆ by 
( � ,  �� (δ) =  ��$�  ��$�   
With respect to this operation of multiplication, �∆ acquire a structure of a group. 
 
2.3 Lemma  
Assume that � acts on % as follows  &�$� =  &�$'(�� 
for all $ ) ∆, ' ) �. Then � acts on % as a group.   
 
Proof:   
Take ,  �, � ) % and  ', '�,'� ) � then   
i. � &��&��$� =  &��$�(�)          
                            = �$'�(�'�(�) 
                               =  &�&��$�  
ii.  ��$� �   �$�(�)      
                       =  �$� 
iii.   � � ��&�$�=  � ��$'(��  
                             =  ��'(�� ��$'(�� 
                             =   �&�$�  �&�$� 
Thus � acts on % as a Group. 
 
2.4 Theorem  
Let � act on % as a group. Then the set of all ordered pairs  � , '� with  ) %, ' ) � is a group 
if we define for all  �, � ) % and  '�,'� ) � by 

 � �'��� �'�� � * � �&�+�, �'�'�� 

Proof: 
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i Closure property follows from the definition of multiplication.  
ii. Take  ,  �, � ) % and ', '�,'� )  � then   

[( �'�)( �'�)]( �'�) = ( �  �&�+� , '�'�)( �'�)    

                                 = �  �  �&�+� �  �&�&��+�
, '�'�'�)    

                                  = �  �  �&�+� �  &�+�&�+� , '�'�'�)  
Similarly 

( �,'�) [( �'�)( �'�)] = (( �,'�) ( �  �&�+� , '�'�)    

                                 = � �� �  �  &�+��, '�'�'�)    

                                  = �  �  �&�+� �  &�+�&�+� , '�'�'�)  
 
Hence multiplication is associative. 
iii.  For every  ) %,  �= . Now for every  ' ) �,  
the map  "  & is an automorphism of %. Also if e is the identity element of %, then -&= -. 

Also,  � (��& �  &(�
. Now 

� , '��-, 1�= � -& (�, '1� � -& (�, '�    � �-(��, '� =  � , '� 
 
Thus identity element exists.   
iv. (� , '�� (��& , '(��= �� (��&�(& , ''(��   
                 =( � (��&&+� 

, ''(�)  
                = ( � (���, ''(�) = �-, 1� 
 
Thus when � acts on %, the set of all ordered pairs � , '� with   ) % and  ' ) � is a group if we  
define  

� �'��� �'�� � * � �&�+�, �'�'��   

 
3.0 WREATH PRODUCTS 
The Wreath product of � and � denoted by . =� /0 � is the semi-product of % by �, so that  . � { � , '�|  ) %,$ ) ∆}, with multiplication in . defined as   

� �'��� �'�� � * � �&�+�, �'�'�� 

For all  � � ) % and,'�'� ) �.  
 
3.1 Theorem  
Let � act on % as &�$�� �   �$'(�) where  ) %, ' ) � and $ ) ∆. Let . be the group of all 
juxtaposed symbols  ', with  ) % and ' ) � and multiplication given by   

� �'��� �'�� � * � �&�+�, �'�'��   

Then W is a group called the semi-direct product of % by � with the defined action. 
 
3.2 Remarks 
1.  If � and � are finite groups, then the wreath product . determined by an action of � on a 
 finite set is a finite group of order | . |= |C||∆| 
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2.  % is a normal subgroup of . and � is a subgroup of 4. 
3. The action of W on Γ � ∆ is given by  
 �5, $� ' � �5 �$�, '$� where 5 ) Γ and $ ) ∆.    
 

RESULTS 
 

We shall now construct some �-groups by means of wreath product of two permutation groups 
as introduced above. 
 4.1 Consider the permutation groups 67 and 87 ��= {(1),(12345),(13524),(14253),(15432)}     ��={(1),(6,7)} acting on the sets 9� ={1,2,3,4,5} and ∆�={6,7} respectively. 
Let % � ��∆�=  � : ∆�" ��#. Then |%| � |��||∆�|=52=25 
The mappings are 
F1: 6—› (1), 7—›(1)  
F2: 6—›(12345), 7—›(12345) 
F3: 6—›(13524), 7—›(13524) 
F4: 6—›(14253), 7—›(14253) 
F5: 6—›(15432), 7—›(15432) 
F6: 6—›(1), 7—›(12345) 
F7: 6—›(1), 7—›(13524) 
F8: 6—›(1), 7—›(14253) 
F9: 6—›(1), 7—›(15432) 
F10: 6—›(12345), 7—›(1) 
F11: 6—›(12345), 7—›(13524) 
F12: 6—›(12345), 7—›(14253) 
F13: 6—›(12345), 7—›(15432) 
F14: 6—›(13524), 7—›(1) 
F15: 6—›(13524), 7—›(12345) 
F16: 6—›(13524), 7—›(14253) 
F17: 6—›(13524), 7—›(15432) 
F18: 6—›(14253), 7—›(1) 
F19: 6—›(14253), 7—›(12345) 
F20: 6—›(14253), 7—›(13524) 
F21: 6—›(14253), 7—›(15432) 
F22: 6—›(15432), 7—›(1) 
F23: 6—›(15432), 7—›(12345) 
F24: 6—›(15432), 7—›(13524) 
F25: 6—›(15432), 7—›(14253) 
 
We can easily verify that % is a group with respect to the operations  
( � ,  �� (δ) =  ��$��  ��$��, where $� ) ∆�.  
 
We recall the definition of the action of �� on % as  &�$�� �   �$�'(�) where  ) %, ':�� and $� ) ∆�, then �� acts on % as a groups. 
 
We also recall the definition . = ��/0 ��, the semi-direct product of % by �� in that order; i.e.  



S. Hamma et al                                                                    Adv. Appl. Sci. Res., 2010, 1 (3): 8-23  
______________________________________________________________________________ 

12 

Pelagia Research Library 

. � { � , '�|  ) %,$� ) ∆�}.  
 
Now, . is a group with respect to the operation; 

� �'��� �'�� � * � �&�+�, �'�'��, and    

Accordingly, '�= (1), '�=(6,7). Then the elements of . are  
 � �'�� , � �'�� , � �'�� , � ;'�� , � <'�� , � ='�� , � >'�� , � ?'�� , � @'�� , � �A'�� , � ��'�� , � ��'�� , � ��'�� , � �;'�� , � �<'�� , � �='�� , � �>'�� , � �?'�� , � �@'�� , � �A'��,  � ��'�� , � ��'�� , � ��'�� , � �;'�� , � �<'�� , � �'�� , � �'�� , � �'�� , � ;'�� , � <'�� , � ='�� , � >'�� , � ?'��, � @'��, � �A'��, � ��'��, � ��'��, � ��'��, � �;'��, � �<'��, � �='��, � �>'��, � �?'��, � �@'��, � �A'��, � ��'��, � ��'��, � ��'��, � �;'��, � �<'�� 
Now, define action of . on Γ � ∆ as     �5, $� ' � �5 �$�, '$� where 5 ) Γ and $ ) ∆.. 
Further, Γ � ∆ ={(1,6),(1,7),(2, 6),(2,7),(3,6),(3,7),(4,6),(4,7),(5,6),(5,7)} 
We obtain the following permutation by action of W on Γ � ∆ �1,6� �'� � �1 ��6�, '�� � C1�1�, 6�1�D � �1,6� 

�1,7� �'� � �1 ��7�, '�� � C1�1�, 7�1�D � �1,7� 
�2,6� �'� � �2 ��6�, '�� � C2�1�, 6�1�D � �2,6� 
�2,7� �'� � �2 ��7�, '�� � C2�1�, 7�1�D � �2,7� 
�3,6� �'� � �3 ��6�, '�� � C3�1�, 6�1�D � �3,6� 
�3,7� �'� � �3 ��7�, '�� � C3�1�, 7�1�D � �3,7� 
�4,6� �'� � �4 ��6�, '�� � C4�1�, 6�1�D � �4,6� 
�4,7� �'� � �4 ��7�, '�� � C4�1�, 7�1�D � �4,7� 
�5,6�J�&� � �5 ��6�, '�� � C5�1�, 6�1�D � �5,6� 
�5,7�J�&� � �5 ��7�, '�� � C5�1�, 7�1�D � �5,7� 

And in summary, 
     

�Γ � ∆� �'� � K�1,6��1,7��2,6��2,7��3,6��3,7��4,6��4,7��5,6��5,7�
�1,6��1,7��2,6��2,7��3,6��3,7��4,6��4,7��5,6��5,7�L 

�Γ � ∆� �'� � K�1,6��1,7��2,6��2,7��3,6��3,7��4,6��4,7��5,6��5,7�
�2,6��2,7��3,6��3,7��4,6��4,7��5,6��5,7��1,6��1,7�L 

�Γ � ∆� �'� � K�1,6��1,7��2,6��2,7��3,6��3,7��4,6��4,7��5,6��5,7�
�3,6��3,7��4,6��4,7��5,6��5,7��1,6��1,7��2,6��2,7�L 

�Γ � ∆� ;'� � K�1,6��1,7��2,6��2,7��3,6��3,7��4,6��4,7��5,6��5,7�
�4,6��4,7��5,6��5,7��1,6��1,7��2,6��2,7��3,6��3,7�L 

�Γ � ∆� <'� � K�1,6��1,7��2,6��2,7��3,6��3,7��4,6��4,7��5,6��5,7�
�5,6��5,7��1,6��1,7��2,6��2,7��3,6��3,7��4,6��4,7�L 

�Γ � ∆� ='� � K�1,6��1,7��2,6��2,7��3,6��3,7��4,6��4,7��5,6��5,7�
�1,6��2,7��2,6��3,7��3,6��4,7��4,6��5,7��5,6��1,7�L 

�Γ � ∆� >'� � K�1,6��1,7��2,6��2,7��3,6��3,7��4,6��4,7��5,6��5,7�
�1,6��3,7��2,6��4,7��3,6��5,7��4,6��1,7��5,6��2,7�L 
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�Γ � ∆� ?'� � K�1,6��1,7��2,6��2,7��3,6��3,7��4,6��4,7��5,6��5,7�
�1,6��4,7��2,6��5,7��3,6��1,7��4,6��2,7��5,6��3,7�L 

�Γ � ∆� @'� � K�1,6��1,7��2,6��2,7��3,6��3,7��4,6��4,7��5,6��5,7�
�1,6��5,7��2,6��1,7��3,6��2,7��4,6��3,7��5,6��4,7�L 

�Γ � ∆� �A'� � K�1,6��1,7��2,6��2,7��3,6��3,7��4,6��4,7��5,6��5,7�
�2,6��1,7��3,6��2,7��4,6��3,7��5,6��4,7��1,6��5,7�L 

�Γ � ∆� ��'� � K�1,6��1,7��2,6��2,7��3,6��3,7��4,6��4,7��5,6��5,7�
�2,6��3,7��3,6��4,7��4,6��5,7��5,6��1,7��1,6��2,7�L 

�Γ � ∆� ��'� � K�1,6��1,7��2,6��2,7��3,6��3,7��4,6��4,7��5,6��5,7�
�2,6��4,7��3,6��5,7��4,6��1,7��5,6��2,7��1,6��3,7�L 

�Γ � ∆� ��'� � K�1,6��1,7��2,6��2,7��3,6��3,7��4,6��4,7��5,6��5,7�
�2,6��5,7��3,6��1,7��4,6��2,7��5,6��3,7��1,6��4,7�L 

�Γ � ∆� �;'� � K�1,6��1,7��2,6��2,7��3,6��3,7��4,6��4,7��5,6��5,7�
�3,6��1,7��4,6��2,7��5,6��3,7��1,6��4,7��2,6��5,7�L 

�Γ � ∆� �<'� � K�1,6��1,7��2,6��2,7��3,6��3,7��4,6��4,7��5,6��5,7�
�3,6��2,7��4,6��3,7��5,6��4,7��1,6��5,7��2,6��1,7�L 

�Γ � ∆� �='� � K�1,6��1,7��2,6��2,7��3,6��3,7��4,6��4,7��5,6��5,7�
�3,6��4,7��4,6��5,7��5,6��1,7��1,6��2,7��2,6��3,7�L 

�Γ � ∆� �>'� � K�1,6��1,7��2,6��2,7��3,6��3,7��4,6��4,7��5,6��5,7�
�3,6��5,7��4,6��1,7��5,6��2,7��1,6��3,7��2,6��4,7�L 

�Γ � ∆� �?'� � K�1,6��1,7��2,6��2,7��3,6��3,7��4,6��4,7��5,6��5,7�
�4,6��1,7��5,6��2,7��1,6��3,7��2,6��4,7��3,6��5,7�L 

�Γ � ∆� �@'� � K�1,6��1,7��2,6��2,7��3,6��3,7��4,6��4,7��5,6��5,7�
�4,6��2,7��5,6��3,7��1,6��4,7��2,6��5,7��3,6��1,7�L 

�Γ � ∆� �A'� � K�1,6��1,7��2,6��2,7��3,6��3,7��4,6��4,7��5,6��5,7�
�4,6��3,7��5,6��4,7��1,6��5,7��2,6��1,7��3,6��2,7�L 

�Γ � ∆� ��'� � K�1,6��1,7��2,6��2,7��3,6��3,7��4,6��4,7��5,6��5,7�
�4,6��5,7��5,6��1,7��1,6��2,7��2,6��3,7��3,6��4,7�L 

�Γ � ∆� ��'� � K�1,6��1,7��2,6��2,7��3,6��3,7��4,6��4,7��5,6��5,7�
�5,6��1,7��1,6��2,7��2,6��3,7��3,6��4,7��4,6��5,7�L 

�Γ � ∆� ��'� � K�1,6��1,7��2,6��2,7��3,6��3,7��4,6��4,7��5,6��5,7�
�5,6��2,7��1,6��3,7��2,6��4,7��3,6��5,7��4,6��1,7�L 

�Γ � ∆� �;'� � K�1,6��1,7��2,6��2,7��3,6��3,7��4,6��4,7��5,6��5,7�
�5,6��3,7��1,6��4,7��2,6��5,7��3,6��1,7��4,6��2,7�L 

�Γ � ∆� �<'� � K�1,6��1,7��2,6��2,7��3,6��3,7��4,6��4,7��5,6��5,7�
�5,6��4,7��1,6��5,7��2,6��1,7��3,6��2,7��4,6��3,7�L 

�Γ � ∆� �'� � K�1,6��1,7��2,6��2,7��3,6��3,7��4,6��4,7��5,6��5,7�
�1,7��1,6��2,7��2,6��3,7��3,6��4,7��4,6��5,7��5,6�L 

�Γ � ∆� �'� � K�1,6��1,7��2,6��2,7��3,6��3,7��4,6��4,7��5,6��5,7�
�2,7��2,6��3,7��3,6��4,7��4,6��5,7��5,6��1,7��1,6�L 
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�Γ � ∆� �'� � K�1,6��1,7��2,6��2,7��3,6��3,7��4,6��4,7��5,6��5,7�
�3,7��3,6��4,7��4,6��5,7��5,6��1,7��1,6��2,7��2,6�L 

�Γ � ∆� ;'� � K�1,6��1,7��2,6��2,7��3,6��3,7��4,6��4,7��5,6��5,7�
�4,7��4,6��5,7��5,6��1,7��1,6��2,7��2,6��3,7��3,6�L 

�Γ � ∆� <'� � K�1,6��1,7��2,6��2,7��3,6��3,7��4,6��4,7��5,6��5,7�
�5,7��5,6��1,7��1,6��2,7��2,6��3,7��2,6��4,7��4,6�L 

�Γ � ∆� ='� � K�1,6��1,7��2,6��2,7��3,6��3,7��4,6��4,7��5,6��5,7�
�1,6��1,7��2,6��2,7��3,6��3,7��4,6��4,7��5,6��5,7�L 

�Γ � ∆� >'� � K�1,6��1,7��2,6��2,7��3,6��3,7��4,6��4,7��5,6��5,7�
�1,7��3,6��2,7��4,6��3,7��5,6��4,7��1,6��5,7��2,6�L 

�Γ � ∆� ?'� � K�1,6��1,7��2,6��2,7��3,6��3,7��4,6��4,7��5,6��5,7�
�1,7��4,6��2,7��5,6��3,7��1,6��4,7��2,6��5,7��3,6�L 

�Γ � ∆� @'� � K�1,6��1,7��2,6��2,7��3,6��3,7��4,6��4,7��5,6��5,7�
�1,7��5,6��2,7��1,6��3,7��2,6��4,7��3,6��5,7��4,6�L 

�Γ � ∆� �A'� � K�1,6��1,7��2,6��2,7��3,6��3,7��4,6��4,7��5,6��5,7�
�2,7��1,6��3,7��2,6��4,7��3,6��5,7��4,6��1,7��5,6�L 

�Γ � ∆� ��'� � K�1,6��1,7��2,6��2,7��3,6��3,7��4,6��4,7��5,6��5,7�
�2,7��3,6��3,7��4,6��4,7��5,6��5,7��1,6��1,7��2,6�L 

�Γ � ∆� ��'� � K�1,6��1,7��2,6��2,7��3,6��3,7��4,6��4,7��5,6��5,7�
�2,7��4,6��3,7��5,6��4,7��1,6��5,7��2,6��1,7��3,6�L 

�Γ � ∆� ��'� � K�1,6��1,7��2,6��2,7��3,6��3,7��4,6��4,7��5,6��5,7�
�2,7��5,6��3,7��1,6��4,7��2,6��5,7��3,6��1,7��4,6�L 

�Γ � ∆� �;'� � K�1,6��1,7��2,6��2,7��3,6��3,7��4,6��4,7��5,6��5,7�
�3,7��1,6��4,7��2,6��5,7��3,6��1,7��4,6��2,7��5,6�L 

�Γ � ∆� �<'� � K�1,6��1,7��2,6��2,7��3,6��3,7��4,6��4,7��5,6��5,7�
�3,7��2,6��4,7��3,6��5,7��4,6��1,7��5,6��2,7��1,6�L 

�Γ � ∆� �='� � K�1,6��1,7��2,6��2,7��3,6��3,7��4,6��4,7��5,6��5,7�
�3,7��4,6��4,7��5,6��5,7��1,6��1,7��2,6��2,7��3,6�L 

�Γ � ∆� �>'� � K�1,6��1,7��2,6��2,7��3,6��3,7��4,6��4,7��5,6��5,7�
�3,7��5,6��4,7��1,6��5,7��2,6��1,7��3,6��2,7��4,6�L 

�Γ � ∆� �?'� � K�1,6��1,7��2,6��2,7��3,6��3,7��4,6��4,7��5,6��5,7�
�4,7��1,6��5,7��2,6��1,7��3,6��2,7��4,6��3,7��5,6�L 

�Γ � ∆� �@'� � K�1,6��1,7��2,6��2,7��3,6��3,7��4,6��4,7��5,6��5,7�
�4,7��2,6��5,7��3,6��1,7��4,6��2,7��5,6��3,7��1,6�L 

�Γ � ∆� �A'� � K�1,6��1,7��2,6��2,7��3,6��3,7��4,6��4,7��5,6��5,7�
�4,7��3,6��5,7��4,6��1,7��5,6��2,7��1,6��3,7��2,6�L 

�Γ � ∆� ��'� � K�1,6��1,7��2,6��2,7��3,6��3,7��4,6��4,7��5,6��5,7�
�4,7��5,6��5,7��1,6��1,7��2,6��2,7��3,6��3,7��4,6�L 

�Γ � ∆� ��'� � K�1,6��1,7��2,6��2,7��3,6��3,7��4,6��4,7��5,6��5,7�
�5,7��1,6��1,7��2,6��2,7��3,6��3,7��4,6��4,7��5,6�L 
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�Γ � ∆� ��'� � K�1,6��1,7��2,6��2,7��3,6��3,7��4,6��4,7��5,6��5,7�
�5,7��2,6��1,7��3,6��2,7��4,6��3,7��5,6��4,7��1,6�L 

�Γ � ∆� �;'� � K�1,6��1,7��2,6��2,7��3,6��3,7��4,6��4,7��5,6��5,7�
�5,7��3,6��1,7��4,6��2,7��5,6��3,7��1,6��4,7��2,6�L 

�Γ � ∆� �<'� � K�1,6��1,7��2,6��2,7��3,6��3,7��4,6��4,7��5,6��5,7�
�5,7��4,6��1,7��5,6��2,7��1,6��3,7��2,6��4,7��3,6�L 

Renaming the symbols as  
(1,6)—›1, (1,7)—›2, (2,6)—›3, (2,7)—›4, (3,6)—›5,   
(3,7)—›6, (4,6)—›7, (4,7)—›8, (5,6)—›9, (5,7)—›10 
The permutations in cyclic form are �� = {(1), (1 3 5 7 9), (1 5 9 3 7), (1 7 3 9 5), (1 9 7 5 3), (2 10 8 6 4), (2 4 6 8 10), (2 6 10 4 8), 
 (2 8 4 10 6), (1 2 3 4 5 6 7 8 9 10), (1 2 5 6 9 10 3 4 7 8), (1 2 7 8 3 4 9 10 5 6), (1 2 9 10 
 7 8 5 6 3 4), (1 4 3 6 5 8 7 10 9 2), (1 4 5 8 9 2 3 6 7 10), (1 4 7 10 3 6 9 2 5 8), (1 4 9 2 
 7 10 5 8 3 6), (1 6 3 8 5 10 7 2 9 4), (1 6 5 10 9 4 3 8 7 2), (1 6 7 2 3 8 9 4 5 10), (1 6 9 4 
 7 2 5 10 3 8), (1 8 3 10 5 2 7 4 9 6), (1 8 5 2 9 6 3 10 7 4), (1 8 7 4 3 10 9 6 5 2), (1 8 9 6 
 7 4 5 2 3 10), (1 10 3 2 5 4 7 6 9 8), (1 10 5 4 9 8 3 2 7 6), (1 10 7 6 3 2 9 8 4 5 4), (1 10 
 9 8 7 6 5 4 3 2), (1 3 5 7 9)(2 10 8 6 4), (1 3 5 7 9)(2 4 6 8 10), (1 3 5 7 9)(2 8 4 10 6), (1 
 3 5 7 9)(2 6 10 4 8), (1 5 9 3 7)(2 6 10 4 8), (1 5 9 3 7)(2 8 4 10 6), (1 5 9 3 7)(2 4 6 8 
 10), (1 5 9 3 7)(2 10 8 6 4), (1 7 3 9 5)(2 4 6 8 10), (1 7 3 9 5)(2 6 10 4 8), (1 7 3 9 5)(2 
 10 8 6 4), (1 7 3 9 5)(2 8 4 10 6), (1 9 7 5 3)(2 10 7 6 4), (1 9 7 5 3)(2 4 6 8 10), (1 9 7 5 
 3)(2 6 10 4 8), (1 9 7 5 3)(2 8 4 10 6), (1 2)(3 4)(5 6)(7 6)(9 10),(1 5)(2 9)(3 6)(5 8)(7 10), 
 (1 6)(2 7)(3 8)(4 9)(5 10),(1 8)(2 5)(3 10)(4 7)(6 9),(1 10)(2 3)(4 5)(6 7)(8 9)}  
Now, |��| = 50 = 2×52 
4.1.1 �� has a unique Sylow 5-subgroup �� of order 25 given by �� = {(1), (1 3 5 7 9), (1 5 9 3 7), (1 7 3 9 5), (1 9 7 5 3), (2 10 8 6 4), (2 4 6 8 10), (2 6 10 4 
 8), (2 8 4 10 6), (1 3 5 7 9)(2 10 8 6 4), (1 3 5 7 9)(2 4 6 8 10), (1 3 5 7 9)(2 8 4 10 6), (1 
 3 5 7 9)(2 6 10 4 8), (1 5 9 3 7)(2 6 10 4 8), (1 5 9 3 7)(2 8 4 10 6), (1 5 9 3 7)(2 4 6 8 
 10), (1 5 9 3 7)(2 10 8 6 4), (1 7 3 9 5)(2 4 6 8 10), (1 7 3 9 5)(2 6 10 4 8), (1 7 3 9 5)(2 
 10 8 6 4), (1 7 3 9 5)(2 8 4 10 6), (1 9 7 5 3)(2 10 7 6 4), (1 9 7 5 3)(2 4 6 8 10), (1 9 7 5 
 3)(2 6 10 4 8), (1 9 7 5 3)(2 8 4 10 6)} 
Thus |��|= 52 which is a p-group 
 
4.2 Consider the permutation groups 6M and 8M  �� = {(1),(1234567),(1357246),(1473625),(1526374),(1642753),(1765432)} �� ={(1),(89)} acting on the sets 9� ={1,2,3,4,5} and ∆ ={8,9} respectively. 
Let % � ��∆=� : ∆ " ��#. Then |P| � |��||∆|=72=49 
After following the same procedure as in 4.1, we obtained permutations in cyclic form as �� = {(1), (1 3 5 7 9 11 13), (2 4 6 8 10 12 14), (1 5 9 13 3 7 11), (2 6 10 14 4 8 12), (1 7 13 5 11 
3 9), (1 8 14 6 12 4 10), (1 9 3 11 5 13 7), (2 10 4 12 6 14 8), (1 11 7 3 13 9 5), (2 12 8 4 14 10 
6), (1 13 11 9 7 5 3), (2 14 12 10 8 6 4), (2 4 6 8 10 12 14), (2 6 10 14 4 8 12), (2 8 14 6 12 4 10), 
(2 12 8 4 14 10 6), (2 10 4 12 6 14 8), (2 14 12 10 8 6 4), (1 3 5 7 9 11 13), (1 3 5 7 9 11 13)(2 6 
10 14 4 8 12), (1 3 5 7 9 11 13)(2 8 14 6 2 4 10), (1 3 5 7 9 11 13), (2 10 4 12 6 14 8),  (1 3 5 7 9 
11 13), (2 12 8 4 14 10 6), (1 3 5 7 9 11 13)(2 14 12 10 8 6 4), (1 5 9 13 3 7 11), (1 5 9 13 3 7 
11)(2 4 6 8 10 12 14), (1 5 9 13 3 7 11)(2 8 14 6 12 4 10), (1 5 9 13 3 7 11 )(2 10 4 12 6 14 8), (1 
5 9 13 3 7 11)(2 12 8 4 14 10 6), (1 5 9 13 3 7 11)(2 14 12 10 8 6 4), (1 7 13 5 11 3 9), (1 7 13 5 
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11 3 9)(2 4 6 8 10 12 14), (1 7 13 5 11 3 9)(2 6 10 14 4 8 12), (1 7  13 5 11 3 9)(2 10 4 12 6 14 
8), (1 7 13 5 11 3 9)(2 12 8 4 14 10 6), (1 7 13 5 11 3 9)(2 14 12 10 8 6 4), (1 9 3 11 5 13 7), (1 9 
3 11 5 13 7)(2 4 6 8 10 12 14), (1 9 3 11 5 13 7)(2 6 10 14 4 8 12), (1 9 3 11 5 13 7)(2 8 14 6 12 
4 10), (1 9 3 11 5 13 7)(2 12 8 4 14 10 6), (1 9 3 11 5 13 7)(2 14 12 10 8 6 4), (1 11 7 3 13 9 5), 
(1 11 7 3 13 9 5)(2 4 6 8 10 12 14), (1 11 7 3 13 9 5)(2 6 10 14 4 8 12), (1 11 7 3 1 3 9 5)(2 8 14 
6 12 4 10), (1 11 7 3 13 9 5),(2 10 4 12 6 14 8), (1 11 7 3 13 9 5)(2 14 12 10 8 6 4), (1 13 11 9 7 
5 3), (1 13 11 9 7 5 3)(2 4 6 8 10 12 14), (1 13 11 9 7 5 3)(2 6 10 14 4 8 12), (1 13 11 9 7 5 3)(2 8 
14 6 12 4 10), (1 13 11 9 7 5 3)(2 10 4 12 6 1 4 8), (1 13 11 9 7 5 3)(2 12 8 4 14 10 6), (1 2)(3 
4)(5 6)(7 8)(9 10)(11 12)(1 3 14), (1 4 5 8 9 12 13 2 3 6 7 10 11 14), (1 6 9 14 3 8 11 2 5 10 13 4 
7 12), (1 8 13 6 11 4 9 2 7 14 5 12 3 10), (1 10 3 12 5 4 7 2 9 4 11 6 13 8), (1 12 7 4 13 10 5 2 11 
8 3 14 9 6), (1 14 11 10 7 6 3 2 13 12 9 8 5 4), (1 2 3 4 5 6 7 8 9 10 11 12 13 14), (1 2 5 6 9 10 13 
14 3 4 7 8 11 12), (1 2 7 8 13 14 5 6 11 12 3 4 9 10), (1 2 9 10 3 4 11 1 2 5 6 13 14 7 8), (1 2 11 
12 7 8 3 4 13 14  9 10 5 6), (1 2 13 14 11 12 9 10 7 8 5 6 3 4), (1 4 3 6 5 8 7 10 9 12 11 14 13 2), 
(1 4 7 9 13 2 5 8 11 14 3 6 9 12), (1 4 9 12 3 6 11 14 5 8 13 2 7 10), (1 4 11 14 7 10 3 6 13 2 9 12 
5 8), (1 4 13 2 11 14 9 12 7 10 5 8 3 6), (1 4 )(2 13)(3 6)(5 8)(7 10 )(9 12)(1 1 14), (1 6 5 10 9 14 
13 4 3 8 7 12 11 2), (1 6 7 12 13 4 5 10 11 2 3 8 9 14), (1 6 11 2 7 12 3 8 13 4 9 14 5 10), (1 6 13 
4 11 2 9 14 7 12 5 10 3 8), (1 6)(2 11)(3 8)(4 13)(5 10)(7 12)(9 14), (1 6 3 8 5 10 7 12 9 14 11 2 
13 4), (1 8 7 14 13 6 5 12 11 4 3 10 9 2), (1 8 9 2 3 10 11 4 5 12 13 6 8 1 4), (1 8 11 4 7 14 3 10 
13 6 9 2 5 12), (1 8)(2 9)(3 10)(4 11)(5 12)(6 13)(7 14), (1 8 13 10 5 12 7 14 9 2 11 4 13 6), (1 8 
5 12 9 2 13 6 3 10 7 14 11 4), (1 10 9 4 3 12 11 6 5 14 13 8 7 2), (1 10 11 6 7 2 3 12 13 8 9 4 5 
14), 1 10 13 8 11 6 9 4 7 2 5 14 3 12), (1 10)(2 7)(3 12)(4 9)(5 14)(6 11)(8 13), (1 10 5 14 9 4 13 
8 3 12 7 2 11 6), (1 10 7 2 13 8 5 14 11 6 3 12 9 4), (1 12 11 8 7 4 3 14 13 10 9 6 5 2), (1 12 13 
14 5 2 7 4 9 6 7 4 5 2 3 14), (1 12)(2 5)(3 14)(4 7)(6 9)(8 11)(10 13), (1 12 3 14 5 2 7 4 9 6 11 8 
13 10), (1 12 5 2 9 6 13 10 3 14 7 4 11 8), (1 12 9 6 3 14 11 8 5 2 13 10 7 4), (1 14 13 12 11 10 9 
8 7 6 5 4 3 2), (1 14)(2 3)(4 5)(6 7)(8 9)(10 11)(12 13), (1 14 3 2 5 4 7 6 9 8 11 10 13 12), (1 14 5 
4 9 8 13 12 3 2 7 6 11 10), (1 14 7 6 13 12 5 4 11 10 3 2 9 8), (1 14 9 8 3 2 11 10 5 4 13 12 7 6)}   
Now, |��| = 98 = 2×72 
   4.2.1 �� has a unique Sylow 7-subgroup �� of order 49 given by �� = {(1), (1 3 5 7 9 11 13)(2 4 6 8 10 12 14), (1 5 9 13 3 7 11)(2 6 10 14 4 8 12), (1 7 13 5 
 11 3 9), (1 8 14 6 12 4 10), (1 9 3 11 5 13 7)(2 10 4 12 6 14 8), (1 11 7 3 13 9 5)(2 12 8 4 
 14 10 6), (1 13 11 9 7 5 3)(2 14 12 10 8 6 4), (2 4 6 8 10 12 14), (2 6 10 14 4 8 12), (2 8 
 14 6 12 4 10), (2 12 8 4 14 10 6), (2 10 4 12 6 14 8), (2 14 12 10 8 6 4), (1 3 5 7 9 11 
 13), (1 3 5 7 9 11 13)(2 6 10 14 4 8 12), (1 3 5 7 9 11 13)(2 8 14 6 2 4 10), (1 3 5 7 9 11 
 13)(2 10 4 12 6 14 8), (1 3 5 7 9 11 13)(2 12 8 4 14 10 6), (1 3 5 7 9 11 13)(2 14 12 10 8 
 6 4), (1 5 9 13 3 7 11), (1 5 9 13 3 7 11)(2 4 6 8 10 12 14), (1 5 9 13 3 7 11)(2 8 14 6 12 
 4 10), (1 5 9 13 3 7 11 )(2 10 4 12 6 14 8), (1 5 9 13 3 7 11)(2 12 8 4 14 10 6), (1 5 9 13 
 3 7 11)(2 14 12 10 8 6 4), (1 7 13 5 11 3 9), (1 7 13 5 11 3 9)(2 4 6 8 10 12 14), (1 7 13 5 
 11 3 9)(2 6 10 14 4 8 12), (1 7 13 5 11 3 9)(2 10 4 12 6 14 8), (1 7 13 5 11 3 9)(2 12 8 4 
 14 10 6), (1 7 13 5 11 3 9)(2 14 12 10 8 6 4), (1 9 3 11 5 13 7), (1 9 3 11 5 13 7)(2 4 6 8 
 10 12 14), (1 9 3 11 5 13 7)(2 6 10 14 4 8 12), (1 9 3 11 5 13 7)(2 8 14 6 12 4 10), (1 9 3 
 11 5 13 7)(2 12 8 4 14 10 6), (1 9 3 11 5 13 7)(2 14 12 10 8 6 4), (1 11 7 3 13 9 5), (1 11 
 7 3 13 9 5)(2 4 6 8 10 12 14), (1 11 7 3 13 9 5)(2 6 10 14 4 8 12), (1 11 7 3 1 3 9 5)(2 8 
 14 6 12 4 10), (1 11 7 3 13 9 5)(2 10 4 12 6 14 8), (1 11 7 3 13 9 5)(2 14 12 10 8 6 4), (1 
 13 11 9 7 5 3), (1 13 11 9 7 5 3)(2 4 6 8 10 12 14), (1 13 11 9 7 5 3)(2 6 10 14 4 8 12), (1 
 13 11 9 7 5 3)(2 8 14 6 12 4 10), (1 13 11 9 7 5 3)(2 10 4 12 6 1 4 8), (1 13 11 9 7 5 3)(2 
 12 8 4 14 10 6), 
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│��│= 72 = 49  is a p-group.      
 
4.3 Consider the permutation groups 6O and 8O �� = {(1),(123),(132)}  �� ={(1) (456),(465)} acting on the sets 9� ={1,2,3} and ∆ ={4,5,6} respectively. 
Let % � ��∆=� : ∆ " ��#. Then |P| � |��||∆|=33=27 
After applying the same procedure as in 4.1, we obtained a permutation group in cyclic form as  
4.3.1 �� = {(1), (1 4 7), (1 7 4), (2 5 8), (2 8 5), (3 6 9), (3 9 6), (1 2 3 4 5 6 7 8 9), (1 2 6 4 5 9 7 
 8 3), (1 2 6 7 8 3 4 5 9), (1 2 9 7 8 6 4 5 3), (1 2 9 4 5 3 7 8 6), (1 2 3 7 8 9 4 5 6), (1 3 2 
 4 6 5 7 9 8), (1 3 2 7 9 8 4 6 5), (1 3 5 4 6 8 7 9 2), (1 3 5 7 9 2 4 6 8), (1 3 8 4 6 2 7 9 5), 
 (1 3 8 7 9 5 4 6 2), (1 5 3 4 8 6 7 2 9), (1 5 3 7 2 9 4 8 6), (1 5 6 7 2 3 4 8 9), (1 5 9 4 8 3 
 7 2 6), (1 5 9 7 2 6 4 8 3), (1 5 6 4 8 9 7 2 3), (1 6 2 4 9 5 7 3 8), (1 6 2 7 3 8 4 9 5), (1 6 
 8 4 9 2 7 3 5), (1 6 8 7 3 5 4 9 2), (1 6 5 8 3 2 4 9 8), (1 6 5 4 9 8 7 3 2), (1 8 3 4 2 6 7 5 
 9), (1 8 3 7 5 9 4 2 6), (1 8 6 7 5 3 4 2 9), (1 8 6 4 2 9 7 5 3), (1 8 9 4 2 3 7 5 6), (1 8 9 7 
 5 6 4 2 3), (1 9 2 7 6 8 4 3 5), (1 9 2 4 3 5 7 6 8), (1 9 5 4 3 8 7 6 2), (1 9 5 7 6 2 4 3 8), 
 (1 9 8 4 3 2 7 6 5), (1 9 8 7 6 5 4 3 2), (1 4 7)(3 9 8), (1 4 7)(2 8 5), (1 4 7)(3 6 9), (1 4 
 7)(2 5 8), (1 7 4)(2 8 5), (1 7 4)(3 6 9), (1 7 4)(3 9 6), (1 7 4)(2 5 8), (2 8 5)(3 6 9), (2 8 
 5)(3 9 6), (2 5 8)(3 6 9), (2 5 8)(3 9 6), (1 2 6)(3 7 8)(4 5 9), (1 2 9)(3 4 5)(6 7 8), (1 2 
3)(4  5 6)(7 8 9), (1 4 7)(2 8 5)(3 9 6), (1 4 7)(2 8 5)(3 6 9), (1 4 7)(2 5 8)(3 9 6), (1 4 7)(2 5 
 8)(3 6 9), (1 5 9)(2 6 7)(3 4 8), (1 5 6)(2 3 7)(4 8 9), (1 5 3)(2 9 7)(4 8 6), (1 6 8)(2 4 9)(3 
 5 7), (1 6 2)(3 8 7)(5 4 9), (1 6 5)(2 7 3)(4 9 8), (1 7 4)(2 8 5)(3 9 6), (1 7 4)(2 8 5)(3 6 9), 
 (1 7 4)(2 5 8)(3 9 6), (1 7 4)(2 5 8)(3 6 9), (1 8 6)(2 9 4)(3 7 5), (1 8 3)(2 6 4)(2 5 7), (1 8 
 9)(2 3 4)(5 6 7), (1 9 5)(2 7 6)(3 8 4), (1 9 8)(2 4 3)(5 7 6), (1 9 2)(3 5 4)(6 8 7), (1 3 2)(4 
 6 5)(7 9 8), (1 3 5)(2 7 9)(4 6 8), (1 3 8)(2 4 6)(5 7 9)} �� is a p-group of order 81 given by │��│= 34 
 
4.4 Consider the permutation groups 6P and 8P �; = {(1),(12345),(13524),(14253),(15432)}   �; ={(1),(678),(687)} acting on the sets 9; ={1,2,3,4,5} and ∆={6,7,8} respectively. 
Let % � �;∆=� : ∆ " �;#. Then |P| � |�;||∆| =53=125 
Applying the same procedure as in 4.1, we obtained a permutation group in cyclic form as  �; = {(1), (1 4 7 10 13)(2 5 8 11 14)(3 6 9 12 15), (1 7 13 4 10)(2 8 14 5 11)(3 9 15 6 12), (1 10 
4 13 7)(2 11 5 14 8)(3 12 6 15 9), (1 13 10 7 4)(2 14 11 8 5)(3 15 12 9 6), (2 5 8 11 14)(3 9 15 6 
12), (2 5 8 11 14)(3 12 6 15 9), (2 5 8 11 14)(3 15 12 9 6), (2 8 14 5 11)(3 6 9 12 15), (2 8 14 5 
11)(3 12 6 15 9), (2 8 15 5 11)(3 15 12 9 6), (2 11 5 14 8)(3 6 9 12 15), (2 11 5 14 8)(3 6 9 12 
15), (2 11 5 14 8)(3 9 15 6 12), (2 11 5 14 8)(3 15 12 9 6), (2 14 11 8 5)(3 6 9 12 15), (2 14 11 8 
5)(3 9 15 6 12), (2 14 11 8 5)(3 12 6 15 9), (1 4 7 10 13)(3 9 15 6 12), (1 4 7 10 13)(3 12 6 15 9), 
(1 4 7 10 13)(3 15 12 9 6), (1 4 7 10 13)(2 8 14 4 11), (1 4 7 10 13)(2 8 14 5 11)(3 12 6 15 9), (1 
4 7 10 13)(2 8 14 5 11)(3 15 12 9 6), (1 4 7 10 13)(2 11 5 14 8), (1 4 7 10 13)(2 11 5 14 8)(3 9 15 
6 12), (1 4 7 10 13)(2 11 5 14 8)(3 15 12 9 6),(1 4 7 10 13)(2 14 11 8 5), (1 4 7 10 13)(2 14 11 8 
5)(3 9 15 6 12), (1 4 7 4 13)(2 14 11 8 5)(3 12 6 15 9), (1 7 13 4 10)(3 6 9 12 15), (1 7 13 4 10)(3 
12 6 15 9), (1 7 13 4 10)(3 15 12 9 6), (1 7 13 4 10)(2 5 8 11 14), (1 7 13 4 10)(3 15 12 9 6), (1 7 
13 4 10)(2 5 8 11 14), (1 7 13 4 10)(2 5 8 11 14)(3 12 6 15 9), (1 7 13 4 10)(2 5 8 11 14)(3 15 12 
9 6), (1 7 13 4 10)(2 11 5 14 8), (1 7 13 4 10)(2 11 5 14 8)(3 6 9 12 15), (1 7 13 4 10)(2 11 5 14 
8)(3 15 12 9 6), (1 7 13 4 10)(2 14 11 8 5), (1 7 13 4 10)(2 14 11 8 5)(3 6 9 12 15), (1 7 13 4 
10)(2 14 11 8 5)(3 12 6 15 9), (1 10 4 13 7)(3 6 9 12 15), (1 10 4 13 7)(3 9 15 6 12), (1 10 4 13 
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7)(3 15 12 9 6), (1 10 4 13 7)(2 5 8 11 14), (1 10 4 13 7)(2 5 8 11 14)(3 9 15 6 12), (1 10 4 13 
7)(2 5 8 11 14)(3 15 12 9 6), (1 10 4 13 7)(2 8 14 5 11), (1 10 4 13 7)(2 8 14 5 11)(3 6 9 12 15), 
(1 10 4 13 7)(2 8 14 5 11)(3 15 12 9 6), (1 10 4 13 7)(2 14 11 8 5), (1 10 4 13 7)(2 14 11 8 5)(3 6 
9 12 15), (1 10 4 13 7)(2 14 11 8 5)(3 9 15 6 12), (1 13 10 7 4)(3 6 9 12 15), (1 13 10 7 14)(3 9 
15 6 12),(1 13 10 7 14)(3 12 6 15 9), (1 13 10 7 4)(2 5 8 11 14), (1 13 10 7 4)(2 5 8 11 14)(3 9 15 
6 12), (1 13 10 7 4)(2 5 8 11 14)(3 12 6 15 9), (1 13 10 7 4)(2 8 14 5 11), (1 13 10 7 4)(2 8 14 5 
11)(3 6 9 12 15), (1 13 10 7 4)(2 8 14 5 11)(3 12 6 15 9), (1 13 10 7 4)(2 11 5 14 8), (1 13 10 7 
4)(2 11 5 14 8)(3 6 9 12 15), (1 13 10 7 4)(2 11 5 14 8)(3 9 15 6 12)(3 6 9 12 15), (3 9 15 6 12), 
(3 12 6 15 9), (3 15 12 9 6), (2 5 8 11 14),  (2 8 14 5 11), (2 11 5 14 8), (2 14 11 8 5), (1 4 7 10 
13), (1 7 13 4 10), (1 10 4 13 7), (1 13 10 7 4), (1 4 7 10 13)(2 5 8 11 14), (1 4 7 10 13)(2 5 8 11 
14)(3 9 15 6 12), (1 4 7 10 13)(2 5 8 11 14)(3 12 6 15 9),(1 4 7 10 13)(2 5 8 11 14)(3 15 12 9 6), 
(1 4 7 10 13)(3 6 9 12 15), (1 4 7 10 13)(2 8 14 5 11)(3 6 9 12 15),  (1 4 7 10 13)(2 11 5 14 8)(3 6 
9 12 15), (1 4 7 10 13)(2 14 11 8 5)(3 6 9 12 15), (2 5 8 11 14)(3 6 9 12 15), (1 17 13 4 10)(2 5 8 
11 14)(3 6 9 12 15), (1 10 4 13 7)(2 5 8 11 14)(3 6 9 12 15), (1 13 10 7 4)(2 5 8 11 14)(3 6 9 12 
15), (1 7 13 4 10)(2 8 14 5 11)(3 6 9 12 15), (1 7 13 4 10)(2 8 14 15 11)(3 12 6 15 9), (1 7 13 4 
10)(2 8 14 15 11)(3 15 12 9 6), (1 7 13 4 10)(3 9 15 6 12), (1 7 13 4 10)(2 5 8 11 14)(3 9 15 6 
12), (1 7 13 4 10)(2 11 5 14 8)(3 9 15 6 12), (1 7 13 4 10)(2 14 11 8 5)(3 9 15 6 12), (2 8 14 5 
11)(3 9 15 6 12), (1 4 7 10 13)(2 8 14 5 11)(3 9 15 6 12), (1 10 4 13 7)(2 8 11 14 5 11)(3 9 15 6 
12), (1 13 10 7 4)(2 8 14 5 11)(3 9 15 6 12), (1 10 4 13 7)(2 11 5 14 8), (1 10 4 13 7)(2 11 5 14 
8)(3 6 9 12 15), (1 10 4 13 7)(2 11 5 14 8)(3 9 15 6 12), (1 10 4 13 7)(2 11 5 14 8)(3 15 12 9 6), 
(1 10 4 13 7)(3 12 6 15 9), (1 10 4 13 7)(2 5 8 11 14)(3 12 6 15 9), (1 10 4 13 7)(2 8 14 5 11)(3 
12 6 15 9), (1 10 4 13 7)(2 14 11 8 5)(3 12 6 15 9),(2 11 5 14 8)(3 12 6 15 9), (1 4 7 10 13)(2 11 
5 14 8)(3 12 6 15 9), (1 7 13 4 10)(2 11 5 14 8)(3 12 6 15 9), (1 13 10 7 4)(2 11 5 14 8)(3 12 6 15 
9), (1 13 10 7 4)(2 14 11 8 5), (1 13 10 7 4)(2 14 11 8 5)(3 6 9 12 15), (1 13 10 7 4)(2 14 11 8 
5)(3 9 15 6 12), (1 13 10 7 4)(2 14 11 8 5)(3 12 6 15 9), (1 13 10 7 4)(3 15 12 9 6), (1 13 10 7 
4)(2 5 8 11 14)(3 15 12 9 6), (1 13 10 7 4)(2 8 14 5 11)(3 15 12 9 6), (1 13 10 7 4)(2 11 5 14 8)(3 
15 12 9 6), (2 14 11 8 5)(3 15 12 9 6), (1 4 7 10 13)(2 14 11 8 5)(3 15 12 9 6), (1 7 13 4 10)(2 14 
11 8 5)(3 15 12 9 6), (1 10 4 13 7)(2 14 11 8 5)(3 15 12 9 6), (1 2 15 4 5 3 7 8 6 10 11 9 13 14 
12), (1 2 15 7 8 6 13 14 12 4 5 3 10 11 9), (1 5 6 10 14 15 4 8 9 13 2 3 7 11 12), (1 5 6 13 2 3 10 
14 15 7 11 12 4 8 9), (1 5 6)(2 3 13)(4 8 9)(7 11 12)(10 14 15), (1 5 12 10 14 6 4 8 15 13 2 9 7 11 
3), (1 5 12 4 8 15 7 11 3 10 14 6 13 2 9), (1 5 12 7 11 3 13 2 9 4 8 15 10 14 6), (1 5 15 13 2 12 10 
14 9 7 11 6 4 8 3), (1 5 15 4 8 3 7 11 6 10 14 9 13 2 12),(1 5 15 10 14 9 4 8 3 13 2 12 7 11 6), (1 
5 3)(2 15 13)(4 8 6)(7 11 9)(10 14 12), (1 5 3 7 11 9 13 2 15 4 8 6 10 14 12), (1 5 3 10 14 12 4 8 
6 13 2 15 7 11 9), (1 8 9 10 2 3 4 11 12 13 5 6 7 14 15), (1 2 3)(4 5 6)(7 8 9)(10 11 12)(13 14 
15), (1 5 9 10 14 3 4 8 12 13 2 6 7 11 15), (1 8 15 4 11 3 7 14 6 10 2 9 13 5 12), (1 11 6 13 8 3 10 
5 15 7 2 12 4 14 9), (1 14 12 7 5 3 13 11 9 4 2 15 10 8 6), (1 2 6 10 11 15 4 5 9 13 14 3 7 8 12), 
(1 2 6 13 14 3 10 11 15 7 8 12 4 5 9), (1 2 6)(3 13 14)(4 5 9)(7 8 12)(10 11 15), (1 2 9 10 11 3 4 
5 12 13 14 6 7 8 15), (1 2 9)(3 10 11)(4 5 12)(6 13 14)(7 8 15), (1 2 9 4 5 12 7 8 15 10 11 3 13 14 
6), (1 2 12 13 14 9 10 11 6 7 8 3 4 5 15), (1 2 13)(3 7 8)(4 5 15)(6 10 11)(9 13 14), (1 2 12 7 8 3 
13 14 9 4 5 15 10 11 6), (1 2 15)(3 4 5)(6 7 8)(9 10 11)(12 13 14), (1 8 9)(2 3 10)(4 11 12)(5 6 
13)(7 14 15),(1 8 9 4 11 12 7 14 15 10 2 3 13 5 6), (1 8 12 10 2 6 4 11 15 13 5 9 7 14 3), (1 8 12 
4 11 15 7 14 3 10 2 6 13 5 9), (1 8 12 7 14 3 13 5 9 4 11 15 10 2 6), (1 8 3)(2 12 10)(4 11 6)(5 15 
13)(7 14 9), (1 8 3 4 11 6 7 14 9 10 2 12 13 5 15), (1 8 3 13 5 15 10 12 7 14 9 4 11 6), (1 8 6 4 11 
9 7 14 12 10 2 15 13 5 3), (1 8 6 7 14 12 13 5 3 4 11 9 10 2 15), (1 8 6 13 5 3 10 2 15 7 14 12 4 
11 9), (1 11 12 13 8 9 10 5 6 7 2 3 4 14 15), (1 11 12)(2 3 7)(4 14 15)(5 6 10)(8 9 13), (1 11 12 7 
2 3 13 8 9 4 14 15 10 5 6), (1 11 15 13 8 12 10 5 9 7 2 6 4 14 3), (1 11 15 4 14 3 7 2 6 10 5 9 13 
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8 12), (1 11 15 10 5 9 4 14 3 13 8 12 7 2 6), (1 11 3)(2 9 7)(4 14 6)(5 12 10)(8 15 13), (1 11 3 4 
14 6 7 2 9 10 5 12 13 8 15), (1 11 3 13 8 15 10 5 12 7 2 9 4 14 6), (1 11 9 7 2 15 13 6 8 4 14 12 
10 5 3), (1 11 9 10 5 3 4 14 12 13 8 6 7 2 15), (1 11 9 13 8 6 10 5 3 7 2 15 4 14 12), (1 14 15) (2 
3 4)(5 6 7)(8 9 10)(11 12 13), (1 14 15 4 2 3 7 5 6 10 8 9 13 11 12), (1 14 15 7 5 6 13 11 12 4 2 3 
10 8 9), (1 14 3)(2 6 4)(5 9 7)(8 12 10)(11 15 13), (1 14 3 7 5 9 13 11 15 4 2 6 10 8 12), (1 14 3 
10 8 10 2 4 2 6 13 11 15 7 5 9), (1 14 6 4 2 9 7 5 12 10 8 15 13 11 3), (1 14 6 7 5 12 13 11 3 4 2 
9 10 8 15), (1 14 6 13 11 3 10 8 15 7 5 12 4 2 9), (1 14 9 7 5 15 13 11 6 4 2 12 10 8 3), (1 14 9 10 
8 3 4 2 12 13 11 6 7 5 15), (1 14 9 13 11 6 10 8 3 7 5 15 4 2 12), (1 2 3 4 5 6 7 8 9 10 11 12 13 
14 15), (1 2 3 7 8 9 13 14 15 4 5 6 10 11 12)(1 2 3 10 11 12 4 5 6 13 14 15 7 8 9), (1 2 3 13 14 15 
10 11 12 7 8 9 4 5 6), (1 2 6 4 5 9 7 8 12 10 11 15 13 14 2), (1 2 9 8 15 13 14 6 4 5 12 10 11 3), 
(1 2 12 10 11 6 4 5 15 13 14 9 7 8 3), (1 2 15 13 14 12 10 11 9 7 8 6 4 5 3), (1 5 6 4 8 9 7 11 12 
10 14 15 13 2 3), (1 8 9 7 14 15 13 5 6 4 11 12 10 2 3), (1 11 12 10 5 6 4 14 15 13 8 9 7 2 3), (1 
14 15 13 11 12 10 8 9 7 5 6 4 2 3), (1 5 9 7 11 15 13 2 6 4 8 12 10 14 3), (1 5 9 13 2 6 10 14 3 7 
11 15 4  8 12), (1 5 9)(2 6 13)(3 10 14)(4 8 12)(7 11 15)(1 5 9 4 8 12 7 11 15 10 14 3 13 2 6), (1 
5 6 7 11 12 13 2 3 4 8 9 10 14 15),  (1 5 12 13 2 9 10 14 6 7 11 3 4 8 15), (1 5 15)(2 12 13)(3 4 
8)(6 7 11) (9 10 14), (1 5 3 8 6 7 11 9 10 14 12 13 2 15),(1 2 6 7 8 12 13 14 3 4 5 9 10 11 15),(1 
8 12 13 5 9 10 2 6 7 14 3 4 11 15), (1 11 15)(2 6 7)(3 4 14)(5 9 10)(8 12 13), (1 14 3 4 2 6 7 5 9 
10 8 12 13 11 15), (1 8 15 13 5 12 10 2 9 7 14 6 4 11 3), (1 8 15)(2 9 10)(3 4 11)(5 12 13)(6 7 
14), (1 8 15 7 14 6 13 5 12 4 11 3 10 2 9), (1 8 15 10 2 9 4 11 3 13 5 12 7 14 6), (1 8 9 13 5 6 10 
2 3 7 14 15 4 11 12), (1 8 12)(2 6 10)(3 7 14)(4 11 15)(5 9 13), (1 8 3 7 14 9 13 5 15 4 11 6 10 2 
12), (1 8 6 10 2 15 4 11 9 13 5 3 7 14 12), (1 2 9 13 14 6 10 11 3 7 8 15 4 5 12), (1 5 12)(2 9 
13)(3 7 11)(4 8 15)(6 10 13), (1 11 3 7 2 9 13 8 15 4 14 6 10 5 12), (1 14 6 10 8 15 4 2 9 13 11 3 
7 5 12), (1 11 6 4 14 9 7 2 12 10 5 15 13 8 3), (1 11 6 7 2 12 13 8 3 4 14 9 10 5 15), (1 11 6 10 5 
15 4 14 9 13 8 3 7 2 12), (1 11 6)(2 12 2 7)(3 13 8)(4 14 9)(5 15 10), (1 11 12 4 14 15 7 2 3 10 5 
6 13 8 9), (1 11 15 7 2 6 13 8 12 4 14 3 10 5 9), (1 11 3 10 5 12 4 14 6 13 8 15 7 2 9), (1 11 9)(2 
15 7)(3 10 5)(4 14 12)(6 13 8), (1 2 12 4 5 7 8 3 10 11 6 13 14 9), (1 5 15 7 11 6 13 2 12 4 8 3 10 
14 9),(1 8 3 10 2 12 4 11 6 13 5 15 7 14 9), (1 14 9)(2 12 4)(3 10 8)(5 15 7)(6 13 11), (1 14 12 10 
8 6 4 2 15 13 11 9 7 5 3), (1 14 12 13 11 9 10 8 6 7 5 3 4 2 15), (1 14 12)(2 15 4)(3 7 5)(6 10 8)(9 
13 11), (1 14 12 4 2 15 7 5 3 10 8 6 13 11 9), (1 14 15 10 8 9 4 2 3 13 11 12 7 5 6),(1 14 3 13 11 
15 10 8 12 7 5 9 4 2 6), (1 14 6)(2 9 4)(3 13 11)(5 12 7)(8 15 10), (1 14 9 4 2 12 7 5 15 10 8 3 13 
11 6), (1 2 15 10 11 9 4 5 3 13 14 12 7 8 6), (1 5 3 13 2 15 10 14 12 7 11 9 4 8 6), (1 8 6)(2 15 
10)(3 13 5)(4 11 9)(7 14 12), (1 11 9 4 14 12 7 2 15 10 5 3 13 8 6), (1 2 3)(4 6 5)(7 9 8)(10 12 
11)(13 15 14), (1 6 8 10 15 2 4 9 11 13 3 5 7 12 14), (1 9 14 4 12 2 7 15 5 10 3 8 13 6 11), (1 12 
5 13 9 2 10 6 14 7 3 11 4 15 8), (1 15 11 7 6 2 13 12 8 4 3 14 10 9 5), (1 3 8 10 12 2 4 6 11 13 15 
5 7 9 14), (1 3 11 13 15 8 10 12 5 7 9 2 4 6 14), (1 3 14)(2 4 6)(5 7 9)(8 10 12 )(11 13 15), (1 3 5 
10 12 14 4 6 8 13 15 2 7 9 11), (1 3 11)(2 7 9)(4 6 14)(5 10 12)(8 13 15), (1 3 14 4 6 2 7 9 5 10 
12 8 13 15 11), (1 3 5 13 15 2 10 12 14 7 9 11 4 6 8), (1 3 8)(2 10 12)(4 6 11)(5 13 15)(7 9 14), 
(1 3 14 7 9 5 13 15 11 4 6 2 10 12 8), (1 3 5)(2 13 15)(4 6 8)(7 9 11)(10 12 14), (1 3 8 4 6 11 7 9 
14 10 12 2 13 15 5),(1 3 11 7 9 2 13 15 8 4 6 14 10 12 5), (1 6 11 10 15 5 4 9 14 13 3 8 7 12 2), 
(1 6 14 13 3 11 10 15 8 7 12 5 4 9 2), (1 6 2)(3 14 13)(4 9 5)(7 12 8)(10 15 11),  (1 6 5 10 15 14 
4 9 8 13 3 2 7 12 11), (1 6 14 4 9 2 7 12 5 10 15 8 13 3 11), (1 6 2 7 12 8 13 3 14 4 9 5 10 15 11), 
(1 6 5 13 3 2 10 15 14 7 12 11 4 9 8), (1 6 11 4 9 14 7 12 2 10 15 5 13 3 8), (1 6 2 10 15 11 4 9 5 
13 3 14 7 12 8), (1 6 5)(2 13 3)(4 9 8)(7 12 11)(10 15 14), (1 6 11 7 12 2 13 3 8 4 9 14 10 15 5), 
(1 6 14 10 15 8 4 9 2 13 3 11 7 12 5), (1 9 11 10 3 5 4 12 14 13 6 8 7 15 2), (1 9 2)(3 11 10)(4 12 
5)(6 14 13)(7 15 8), (1 9 5 7 15 11 13 6 2 4 12 8 10 3 14), (1 9 8 10 3 2 4 12 11 13 6 5 7 15 14), 
(1 9 2 4 12 5 7 15 8 10 3 11 13 6 14), (1 9 5 7 15 11 13 6 2 4 12 8 10 3 14), (1 9 8)(2 10 3)(4 12 



S. Hamma et al                                                                    Adv. Appl. Sci. Res., 2010, 1 (3): 8-23  
______________________________________________________________________________ 

20 

Pelagia Research Library 

11)(5 13 6)(7 15 14), (1 9 11 4 12 14 7 15 2 10 3 5 13 6 8), (1 9 5 13 6 2 10 3 1 4 7 15 11 4 12 8), 
(1 9 8 4 12 11 7 15 14 10 3 2 13 6 5), (1 9 11 7 15 2 13 6 8 4 12 14 10 3 5), (1 9 2 13 6 14 10 3 
11 7 15 8 4 12 5), (1 12 14 13 9 11 10 6 8 7 3 5 4 15 2), (1 12 2)(3 8 7)(4 15 5)(6 11 10)(9 14 
13), (1 12 8 7 3 14 13 9 5 4 11 10 6 2), (1 12 11 13 9 8 10 6 5 7 3 2 4 15 14), (1 12 2 4 15 5 7 3 8 
10 6 11 13 9 14), (1 12 8 10 6 2 4 15 11 13 9 5 7 3 14), (1 12 11)(2 7 3)(4 15 14)(5 10 6)(8 13 9), 
(1 12 14 4 15 2 7 3 5 10 6 8 13 9 11), (1 12 8 13 9 5 10 6 2 7 3 14 4 15 11), (1 12 11 7 3 2 13 9 8 
4 15 14 10 6 5), (1 12 14 10 6 8 4 15 2 13 9 11 7 3 5), (1 12 2 13 9 14 10 6 11 7 3 8 4 15 5), (1 15 
2)(3 5 4)(6 8 7)(9 11 10)(12 14 13), (1 15 5 4 3 8 7 6 11 10 9 14 13 12 2), (1 15 8 7 6 14 13 12 5 
4 3 11 10 9 2), (1 15 14)(3 2 4)(5 7 6)(8 10 9)(11 13 12), (1 15 5 7 6 11 13 12 2 4 3 8 10 9 14), (1 
15 8 10 9 2 4 3 11 13 12 5 7 6 14), (1 15 14 4 3 2 7 6 5 10 9 8 13 12 11), (1 15 2 7 6 8 13 12 14 4 
3 5 10 9 11), (1 15 8 13 12 5 10 9 2 7 6 14 4 3 11), (1 15 14 7 6 5 13 12 11 4 3 2 10 9 8), (1 15 2 
10 9 11 4 3 5 13 12 14 7 6 8), (1 15 5 13 12 2 10 9 14 7 6 11 4 3 8), (1 3 5 4 6 8 7 9 11 10 12 14 
13 15 2), (1 3 8 7 9 14 13 15 5 4 6 11 10 12 2), (1 3 11 10 12 5 4 6 14 13 15 8 7 9 2), (1 3 14 13 
15 11 10 12 8 7 9 5 4 6 2), (1 3 2 4 6 5 7 9 8 10 12 11 13 15 14), (1 3 2 7 9 8 13 15 14 4 6 5 10 
12 11), (1 3 2 10 12 11 4 6 5 13 15 14 7 9 8), (1 3 2 13 15 14 10 12 11 7 9 8 4 6 5), (1 6 5 4 9 8 7 
12 11 10 15 14 13 3 2), (1 9 8 7 15 14 13 6 5 4 12 11 10 3 2), (1 12 11 10 6 5 4 15 14 13 9 8 7 3 
2), (1 15 14 13 12 11 10 9 8 7 6 5 4 3 2), (1 6 5 7 12 11 13 3 2 4 9 8 10 15 14), (1 6 11 13 3 8 10 
15 5 7 12 2 4 9 14), (1 6 14)(2 4 9)(3 11 13)(5 7 12)(8 10 15), (1 6 2 4 9 5 7 12 8 10 15 11 13 3 
14), (1 6 8 7 12 14 13 3 5 4 9 11 10 15 2), (1 6 8 13 3 5 10 15 2 7 12 14 4 9 11), (1 6 8)(2 10 
15)(3 5 13)(4 9 11)(7 12 14), (1 6 8 4 9 11 7 12 14 10 15 2 13 3 5), (1 3 5 7 9 11 13 15 2 4 6 8 10 
12 14), (1 9 11 13 6 8 10 3 5 7 15 2 4 12 14), (1 12 14)(2 4 15)(3 5 7)(6 8 10)(9 11 13), (1 15 2 4 
3 5 7 6 8 10 9 11 13 12 14), (1 9 8 13 6 5 10 3 2 7 15 14 4 12 11), (1 9 11)(2 7 15)(3 5 10)(4 12 
14)(6 8 13), (1 9 2 7 15 8 13 6 14 4 12 5 10 3 11), (1 9 5 10 3 14 4 12 8 13 6 2 7 15 11), (1 9 14 
13 6 11 10 3 8 7 15 5 4 12 2), (1 9 14)(2 4 12)(3 8 10)(5 7 15)(6 11 13), (1 9 14 7 15 5 13 6  11 4 
12 2 10 3 8), (1 9 14 10 3 8 4 12 2 13 6 11 7 15 5), (1 3 8 13 15 5 10 12 2 7 9 14 4 6 11), (1 6 
11)(2 7 12)(3 8 13)(4 9 14)(5 10 15), (1 12 2 7 3 8 13 9 14 4 15 5 10 6 11), (1 15 5 10 9 14 4 2 8 
13 12 2 7 6 11),(1 12 11 4 15 14 7 3 2 10 6 5 13 9 8), (1 12 14 7 3 5 13 9 11 4 15 2 10 6 8), (1 12 
2 10 6 11 4 15 5 13 9 14 7 3 8), (1 12 8)(2 10 6)(3 14 7)(4 15 11), (5 13 9), (1 12 5 4 15 8 7 3 11 
10 6 14 13 9 2), (1 12 5 7 3 11 13 9 2 4 15 8 10 6 14), (1 12 5 10 6 14 4 15 8 13 9 2 7 3 11), (1 12 
5)(2 13 9)(3 11 7)(4 15 8)(6 14 10), (1 3 11 4 6 14 7 9 2 10 12 5 13 15 8), (1 6 14 7 12 5 13 3 11 
4 9 2 10 15 8), (1 9 2 10 3 11 4 12 5 13 6 14 7 15 8),(1 15 8)(2 10 9)(3 11 4)(5 13 12)(6 14 7), (1 
15 14 10 9 8 4 3 2 13 12 11 7 6 5), (1 15 2 13 12 14 10 9 11 7 6 8 4 3 5), (1 15 5)(2 13 12)(3 8 
4)(6 11 7)(9 14 10)(1 15 8 4 3 11 7 6 14 10 9 2 13 12 5), (1 15 11 10 9 5 4 3 14  12 8 7 6 2), (1 
15 11 13 12 8 10 9 5 7 6 2 4 3 14), (1 15 11)(2 7 6)(3 14 4)(5 10 9)(8 13 12), (1 15 11 4 3 14 7 6 
2 10 9 5 13 12 8), (1 3 14 10 12 8 4 6 2 13 15 11 7 9 5), (1 6 2 13 3 14 10 15 11 7 12 8 4 9 5), (1 
9 5)(2 13 6)(3 14 10)(4 12 8)(7 15 11), (1 12 8 4 15 11 7 3 14 10 6 2 13 9 5)} 
Now, |�;| = 375 = 3×53 

4.4.1 �; has a unique Sylow 5-subgroup �� of order 125 given by �� = {(1), (1 4 7 10 13)(2 5 8 11 14)(3 6 9 12 15), (1 7 13 4 10)(2 8 14 5 11)(3 9 15 6 12), (1   
 10 4 13 7)(2 11 5 14 8)(3 12 6 15 9), (1 13 10 7 4)(2 14 11 8 5)(3 15 12 9 6), (2 5 8 11 
 14)(3 9 15 6 12), (2 5 8 11 14)(3 12 6 15 9), (2 5 8 11 14)(3 15 12 9 6), (2 8 14 5 11)(3 6 
 9 12 15), (2 8 14 5 11)(3 12 6 15 9), (2 8 15 5 11)(3 15 12 9 6), (2 11 5 14 8)(3 6 9 12 
 15), (2 11 5 14 8)(3 6 9 12 15), (2 11 5 14 8)(3 9 15 6 12), (2 11 5 14 8)(3 15 12 9 6), (2 
 14 11 8 5)(3 6 9 12 15), (2 14 11 8 5)(3 9 15 6 12), (2 14 11 8 5)(3 12 6 15 9), (1 4 7 10 
 13)(3 9 15 6 12), (1 4 7 10 13)(3 12 6 15 9), (1 4 7 10 13)(3 15 12 9 6), (1 4 7 10 13)(2 8 
 14 4 11), (1 4 7 10 13)(2 8 14 5 11)(3 12 6 15 9), (1 4 7 10 13)(2 8 14 5 11)(3 15 12 9 6), 
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 (1 4 7 10 13)(2 11 5 14 8), (1 4 7 10 13)(2 11 5 14 8)(3 9 15 6 12), (1 4 7 10 13)(2 11 5 
 14 8)(3 15 12 9 6), (1 4 7 10 13)(2 14 11 8 5), (1 4 7 10 13)(2 14 11 8 5)(3 9 15 6 12), (1 
 4 7 4 13)(2 14 11 8 5)(3 12 6 15 9), (1 7 13 4 10)(3 6 9 12 15), (1 7 13 4 10)(3 12 6 15 
 9), (1 7 13 4 10)(3 15 12 9 6), (1 7 13 4 10)(2 5 8 11 14), (1 7 13 4 10)(3 15 12 9 6), (1 7 
 13 4 10)(2 5 8 11 14), (1 7 13 4 10)(2 5 8 11 14)(3 12 6 15 9), (1 7 13 4 10)(2 5 8 11 
 14)(3 15 12 9 6), (1 7 13 4 10)(2 11 5 14 8), (1 7 13 4 10)(2 11 5 14 8)(3 6 9 12 15), (1 7 
 13 4 10)(2 11 5 14 8)(3 15 12 9 6), (1 7 13 4 10)(2 14 11 8 5), (1 7 13 4 10)(2 14 11 8 
 5)(3 6 9 12 15), (1 7 13 4 10)(2 14 11 8 5)(3 12 6 15 9), (1 10 4 13 7)(3 6 9 12 15), (1 10 
 4 13 7)(3 9 15 6 12), (1 10 4 13 7)(3 15 12 9 6), (1 10 4 13 7)(2 5 8 11 14), (1 10 4 13 
 7)(2 5 8 11 14)(3 9 15 6 12), (1 10 4 13 7)(2 5 8 11 14)(3 15 12 9 6), (1 10 4 13 7)(2 8 14 
 5 11),(1 10 4 13 7)(2 8 14 5 11)(3 6 9 12 15), (1 10 4 13 7)(2 8 14 5 11)(3 15 12 9 6), (1 
 10 4 13 7)(2 14 11 8 5), (1 10 4 13 7)(2 14 11 8 5)(3 6 9 12 15), (1 10 4 13 7)(2 14 11 8 
 5)(3 9 15 6 12), (1 13 10 7 4)(3 6 9 12 15), (1 13 10 7 14)(3 9 15 6 12), (1 13 10 7 14)(3 
 12 6 15 9), (1 13 10 7 4)(2 5 8 11 14), (1 13 10 7 4)(2 5 8 11 14)(3 9 15 6 12), (1 13 10 7 
 4)(2 5 8 11 14)(3 12 6 15 9), (1 13 10 7 4)(2 8 14 5 11), (1 13 10 7 4)(2 8 14 5 11)(3 6 9 
 12 15), (1 13 10 7 4)(2 8 14 5 11)(3 12 6 15 9), (1 13 10 7 4)(2 11 5 14 8), (1 13 10 7 
 4)(2 11 5 14 8)(3 6 9 12 15), (1 13 10 7 4)(2 11 5 14 8)(3 9 15 6 12)(3 6 9 12 15), (3 9 15 
 6 12), (3 12 6 15 9), (3 15 12 9 6), (2 5 8 11 14), (2 8 14 5 11), (2 11 5 14 8), (2 14 11 8 
 5), (1 4 7 10 13), (1 7 13 4 10), (1 10 4 13 7), (1 13 10 7 4), (1 4 7 10 13)(2 5 8 11 14), (1 
 4 7 10 13)(2 5 8 11 14)(3 9 15 6 12), (1 4 7 10 13)(2 5 8 11 14)(3 12 6 15 9), (1 4 7 10 
 13)(2 5 8 11 14)(3 15 12 9 6), (1 4 7 10 13)(3 6 9 12 15), (1 4 7 10 13)(2 8 14 5 11)(3 6 9 
 12 15), (1 4 7 10 13)(2 11 5 14 8)(3 6 9 12 15), (1 4 7 10 13)(2 14 11 8 5)(3 6 9 12 15), 
 (2 5 8 11 14)(3 6 9 12 15), (1 17 13 4 10)(2 5 8 11 14)(3 6 9 12 15), (1 10 4 13 7)(2 5 8 
 11 14)(3 6 9 12 15), (1 13 10 7 4)(2 5 8 11 14)(3 6 9 12 15), (1 7 13 4 10)(2 8 14 5 11)(3 
 6 9 12 15), (1 7 13 4 10)(2 8 14 15 11)(3 12 6 15 9), (1 7 13 4 10)(2 8 14 15 11)(3 15 12 
 9 6), (1 7 13 4 10)(3 9 15 6 12), (1 7 13 4 10)(2 5 8 11 14)(3 9 15 6 12), (1 7 13 4 10)(2 
 11 5 14 8)(3 9 15 6 12),(1 7 13 4 10)(2 14 11 8 5)(3 9 15 6 12),(2 8 14 5 11)(3 9 15 6 
 12),(1 4 7 10 13)(2 8 14 5 11)(3 9 15 6 12),(1 10 4 13 7)(2 8 11 14 5 11)(3 9 15 6 12), (1 
 13 10 7 4)(2 8 14 5 11)(3 9 15 6 12), (1 10 4 13 7)(2 11 5 14 8), (1 10 4 13 7)(2 11 5 14 
 8)(3 6 9 12 15), (1 10 4 13 7)(2 11 5 14 8)(3 9 15 6 12), (1 10 4 13 7)(2 11 5 14 8)(3 15 
 12 9 6), (1 10 4 13 7)(3 12 6 15 9), (1 10 4 13 7)(2 5 8 11 14)(3 12 6 15 9), (1 10 4 13 
 7)(2 8 14 5 11)(3 12 6 15 9), (1 10 4 13 7)(2 14 11 8 5)(3 12 6 15 9), (2 11 5 14 8)(3 12 6 
 15 9), (1 4 7 10 13)(2 11 5 14 8)(3 12 6 15 9), (1 7 13 4 10)(2 11 5 14 8)(3 12 6 15 9), (1 
 13 10 7 4)(2 11 5 14 8)(3 12 6 15 9), (1 13 10 7 4)(2 14 11 8 5), (1 13 10 7 4)(2 14 11 8 
 5)(3 6 9 12 15), (1 13 10 7 4)(2 14 11 8 5)(3 9 15 6 12), (1 13 10 7 4)(2 14 11 8 5)(3 12 6 
 15 9), (1 13 10 7 4)(3 15 12 9 6), (1 13 10 7 4)(2 5 8 11 14)(3 15 12 9 6), (1 13 10 7 4)(2 
 8 14 5 11)(3 15 12 9 6), (1 13 10 7 4)(2 11 5 14 8)(3 15 12 9 6), (2 14 11 8 5)(3 15 12 9 
 6), (1 4 7 10 13)(2 14 11 8 5)(3 15 12 9 6), (1 7 13 4 10)(2 14 11 8 5)(3 15 12 9 6), (1 10 
 4 13 7)(2 14 11 8 5)(3 15 12 9 6)} �� is a p-group of order 125 given by │��│= 53 

 
5.0 COMPARISON OF RESSULTS 
We now apply a standard program GAP to validate what we obtained in section 4. 
5.1 Thus, validating our results in 4.1 
GAP> C1:=GROUP((1,2,3,4,5));GROUP([ (1,2,3,4,5) ]) 
GAP> D1:=GROUP((6,7));GROUP([ (6,7) ]) 
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GAP>G1:=WREATHPRODUCT(C1,D1);GROUP([(1,2,3,4,5),(6,7,8,9,10),(1,6)(2,7)(3,8)(4,9)(
5,10)]) 
GAP> ORDER(G1);50 
GAP> H1:=SYLOWSUBGROUP(G1,5);GROUP([ (1,4,2,5,3)(6,9,7,10,8),(1,2,3,4,5)(6,10,9,8,7) 
]) 
GAP> ORDER(H1);25 
 
5.2 We also validate the result in 4.2  
 
GAP> C2:=GROUP((1,2,3,4,5,6,7));GROUP([ (1,2,3,4,5,6,7) ]) 
GAP> D2:=GROUP((8,9));GROUP([ (8,9) ]) 
GAP>G2:=WREATHPRODUCT(C2,D2);GROUP([(1,2,3,4,5,6,7),(8,9,10,11,12,13,14),(1,8)(2,
9)(3,10)(4,11)(5,12)(6,13)(7,14) ]) 
GAP> ORDER(G2);98 
GAP>H2:=SYLOWSUBGROUP(G2,7);GROUP([(1,5,2,6,3,7,4)(8,12,9,13,10,14,11),(1,2,3,4,5,
6,7)(8,14,13,12,11,10,9) ]) 
GAP> ORDER(H2);49 
 
5.3 Our result in 4.3 above is also validated as:  
 
GAP> C3:=GROUP((1,2,3));GROUP([ (1,2,3) ]) 
GAP> D3:=GROUP((4,5,6));GROUP([ (4,5,6) ]) 
GAP> G3:=WREATHPRODUCT(C3,D3);GROUP([ (1,2,3), (4,5,6), (7,8,9), 
(1,4,7)(2,5,8)(3,6,9) ]) 
GAP> ORDER(G3);81 
 
 
5.4 Results in 4.4 is validated as:  
 
GAP> C4:=GROUP((1,2,3,4,5));GROUP([ (1,2,3,4,5) ]) 
GAP> D4:=GROUP((6,7,8));GROUP([ (6,7,8) ]) 
GAP>G4:=WREATHPRODUCT(C4,D4);GROUP([(1,2,3,4,5),(6,7,8,9,10),(11,12,13,14,15),(1,
6,11)(2,7,12)(3,8,13)(4,9,14)(5,10,15) ]) 
GAP> ORDER(G4);375 
GAP>H3:=SYLOWSUBGROUP(G4,5);GROUP([(1,3,5,2,4)(6,8,10,7,9)(11,13,15,12,14),(1,2,3,
4,5)(11,15,14,13,12), (1,5,4,3,2)(6,7,8,9,10) ]) 
GAP> SIZE(H3);125 
GAP> ORDER(H3);125 
GAP> QUIT; 

REFERENCES 
 

[1] Audu M.S. et al (2000). Lecture Note Series. National Mathematical Centre. Abuja, Vols. 
1&2 
[2] Audu M.S., K.E. Osondu and A.R.T.Solarin (2003). Research Seminar on Groups, Semi-
Groups and loops. National Mathematical Centre. Abuja 
[3] Audu M.S. (1989). Theorems about p-grroup. AMSE Review, AMSE Press. Vol.9. No 4 



S. Hamma et al                                                                    Adv. Appl. Sci. Res., 2010, 1 (3): 8-23  
______________________________________________________________________________ 

23 

Pelagia Research Library 

[4] Audu M.S. (2001). Wreath Product of Permutation Groups. A Research Oriented Course In 
Arithmetics of Elliptic Curves, Groups and Loops, Lecture Note Series. National Mathematical 
Centre. Abuja  
[5] Hall M. Jr. (1959). The Theory of Groups; Macmillan, New York. 
[6] Ibrahim A.A. and M.S. Audu (2007)“ On wreath Product of permutation Groups” 
Universidad  Católica del Note Antofagasta-Chile. Vol. 26 No 1 
[7] S. Hamma (2007) “ Construction of Transitive and Primitive p-subgroups of symmetric 
Groups. Bagale J. Pure Appl. Sci. 
[8] S. Hamma (2004) “Sylow p-subgroups of two permutation Groups by wreath products” 
Abacus, Vol. 32(2A) 


