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 �� ��� "#��� $%&  "'(�)* +'���   ,�'-       �� .���/�'0 ��1�'�� �� .��'0 "' 23& .�3'��� �� �'��

���4*5 .�3�2(��6  ��2� .��& ��
���� ����7�80� 89� ���� �� .�2
 .   "';&�� +'�� ��  .�3(�'* ��

�36��1 .�4<��  �����= >��?6� .��&80� ��� ���@�0� 89� ���� �� .�2
�2� � . A�B��"�(�;*  ����2*

     ,�'- � �3'��� .��'0 � �'C* � ��2� ��4* D�E�-� .��5 FGH 83H ��4I +�� �� J�'*  K'0� *   �

 ��3 �2� � L M���4
(� '� ,�;* $I�N* ��   8'0� "'(�)* +'�� �� ��.    O�'��H ���4'G� ��'�&�   .�'3�2(��6

���4*5  � �& ��
���� ����7� �36��1 .�4<� .�3(�* �� ���@�0� M20��  �4'� �'*.   PQ'0  �4'R * "'&   

& ���9 S2T%� � "�?B� ��4* �36��1 +�� �.��0 " 23��21 �* . ";&�� +�� ��  J�'* ,�'- .��&�  ���'I�� �

��6 �� A�B�� O�*� � �3�2(��682(� .��U1 ��G� � ���  ��� .��5 FGH .�� ���� �3'C����* K(�9 �� ��

 +�������1 �* .     �' 2& >2'� +2'��* V'04� �� ���� W����� O��*� M���4
(� � L ,�- �& �"*��� ��   

�4� �* .&D�4! �� "& .��0 " 23 A�B�� 80� ��� . "/�L �& �X� �* ���1 .�36��1 ��� +22�� �& ���

����= �4R * "& �
�� � 82(��6 .�� "/�L O�4G� ���4=.  MG2 2* �& .��0  O�'*�    �'� �� ��'= A�'B��

��4* A�B�� 80� ��� . M���4
(� O�*� .��0 MG2 2*       �'& ���'3(�� �'� J�'� +2'2�� � Y2Z'�� [�0� �&

���G� �* SGE SG�%* O�*� .��U
��H �& � �O�*� MG�?=�* O�4 E "& O�� +����2& .   S'*�4E +2' \G�

*]�� �& �^ 89� ��� ����1 �* +�?
��H �� �UI � ���0� � �3�2(��6 "/�L �� _! ��B�� . 
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`T* 

a�

���-. ��/ +0
�: �*��0 �O���1 .�4<�� ���1 ���� .��0 " 23&� 82(��6 "/�L� �I�� ���=�  A�B�� O�*�

��=.  

  

���2�  

80�3��*��0 .�*5��= O�?2* "& "H4� �8����* �� .�H $I�N* �� ��� ����*�. �*�/ "#��� D

 �� "= .���* 8���� KTH �� W�� � " 23& $%&a
CRM  ,�;* �80� $I�N* �� "H4� ��4* ��

80� O�3H ������* .�3G�C20.  �- �4�= .?�� "*���& � 8����* O�*��0 ";&�� +�� �� ?2� O���� ��

�TG�(��4�0�  80� ��4G� KTH M3* +�� "& �� ��(�� .�3��*��0 "H4�. [6]  

    �2'C& S'*�4E �� ���         .�'3�2(��6 "'/�L �� �'3�5 8'9� ��'�� �O����'�* ����'���� �� M'3* �

80�3��*��0 . ";&�� 89� ���� O�?2* "T<C* b ��
 �)�2dM2)�C*(     O�*��'0 f'� .�'*5��= O�?2* �&

����.  ?2� .�*���= O�?2*�8E�0 S2N9 �� �T*�4E "& �4/ 80� "�C&�� ��= O���H 8%! � 89� . �3��&

 .��& "= 80�  �0��& +��S*�4E"& ��2� �     �4'%� � �
�4'
L �� ���'15 KC= � O41��41 ���&� 8/� �

 O�*��0 �� ��= A�B�� .�� �42� � �3��� .��H�� 8'0.    �� 8'CZ� A�'1  A�'B��  S'2T%� � "'�?B�   f'�

�M�C20 4� �* ��H� "= O� \�5 �3��� 8/� � � �� 80� ��= A�B�� .�3��� .��0 � �C*�� . +�� ��

� �& �����
� "(�)*          J�'* ���'1 f'� D�4'! "'& �� ��'= O�'��H ���4'G� ��'36��1 .�4<� J�* �� ���@�0         

���G� �* .� O�4� �* K2��� +��&    �4'G� ���'0� � � ��2'�= ��4'g� "&  �� �3�2(��6 A�B�� �4% .  .�4'<�

 .��0 J�* .��& �36��1 �� .��2C& A4TE .�� "/�� �h=� �� S#�C*��� A4TE ����?� ��0� 3* �� ME� "

� �8����* $I�N* � ��* ���C�� A4TE .�� "/�� �� ��I   �E�G�H� A4TE �   "'�6�1 ���'9 ���@�0� ��4*

80� .i�h* �E�G�H� .�� "�N� $%& ��j      8'0� F2'0� ��2'C& �'36��1 "��R� ��&��=[4].  ��   �'& �'B ��

O���H ���4G� ��36��1 .�4<� J�* �� ���@�0� ��=    4*5 � �'���7� .�'3�2(��6 �� �'�Z&   ��
'���� �'��

 �4R * "& � M20��&6�1 ���9 S2T%� � "�?B� ��4* .��0 " 23�80� " .   $'%& +'�� �� ��� O4L "�N(�

 A�B�� O�*� � �3�2(��6 ��� �� A�B�� .���I�� ";&�� +�� �� �80� 89� �� .�2
�2� .��& J�* f� "#���

K(�9 �� � .��U
*�� ����� .�3���U1 ��G� �� ���@�0� �& 82(��6 ��     ��'� +���'� �(���'H � �3C����*

80� . M���4
(� O�*� .��0 MG2 2*      "'& O�� +���'�2& �'& ���'3(�� �'� J�� +22�� � Y2Z�� [�0� �&

                                                           

1- Customer Relationship Management 

2- Social Network 
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  �4'� �'* A�B�� "/�L f� �� MG2 2* ����)* .��U
��H �& � O�*� MG�?=�* O�4 E .   � MG�?=�'* O�'*�

���1 �* "N0�%* ?2� MG2 2* SG�%* O�*� .* S*�4E +2 \G�]^ �   8'9� ��'�� �'&  �   �� _'! ��'B��

���1 �* +�?
��H �� �UI � ���0� � �3�2(��6 "/�L.   

 �� ��� ,�;* $I�N*"(�)* +��  �4R * "& � ��� .���4%* [�0� �&  "' 23& .�3��� �� ��� "#���

 �� .���/�0 ��1��� �� .��0���4*5 .�3�2(��6  � $%& �� ,���* �N9���* "= 80� ��
���� ����7�

���4/ �*5. 

�-34� �&��5 � �
�/
 6���	  

 �� "N��H "G� � k29� D�E�-� .��5 FGH � "�(�;* "& ��2� "T<C* 8/� �� ����� +22��

���� M�C20 . �3���  l�gI� � �3�2(��6 "/�L � ���/�0 �� ����2* "�(�;* A�B�� �& �4R * +�� .��&

D�CTH S2��� �& � ��
���� ���4*5 � ����7� 8����* ��4I��  �� "& m4&�* O�0� ���= �& .����*

;* � �I���80� ��� .��5 FGH A�n D�E�-� ��3�2(��6 "/�L "�(.  

    

7�-8	 � �#9:	  

.�3��� � M�C20 �� �4N3& ��B�� .��& O�*��0 �� �4H4* ��2�  � 4 6 � ����?&� "&  �& "= 80�  ��

 �3�5 fG=&= _�=�� ���*��0 o42E � �32�0�= O�4� ��� .��& �  �'����� ���'L �3�5 F6.    +'�� "'TGH ��

O4 6 �J��H M2R � � "23� 80� ��=. � ���   O�*��'0 O�' =��= "= ��� �* O��� "= �(��H   f'� ��

+2�* D�*� � �� �* A�B�� �� ������= "L� 89� ���)* "L ��   '  = �'* ����= O��� A�B�� ��!� .  �'&

J��H +�� fG=  �4%� � ��= ��9�� ��& O�?2* �� O�4� �*   �'� F'T;* O�*��'0 �� O5 F��4� �  .�'3T%*

8/� � �� ���C�� .��2� � ��= M=��� ��� ��15 _��X� S/��� � ����� ��  �  D�'9�� Y2gZ� �
�4
L ��

��= p�-� KC= O� =��= YgZ� �& _��X� 82��* � p4� k2N;� �4%� �� � _��X� "& ������ "&  ��9��

 ��� N* "& � ��& �� ��2� ��4* ���C�� .��2�" 2*� � O� =��= �&�2���� .��&  � q4)I +22�� 83H  .�

86�� O��5 �?G�0� [5].  

 �B �� �� "�N(�   M2' = �'* S'2T%� � "�?B� "& A��9� �82(��6 �� "/�L �& �X� �* ���1 M0� �& �* .

�T!� ���  S2T%� � "�?B� +�� ��  '0� O5 .��'0 MG2 2* � O�*� .�21 ������8 .   �'& S'2T%� � "'�?B�   

 & ")N-        � �'I�� �'� 8'2(��6 +2'2�� ��'� �'I�� m�'N��� �4%� �0��& ��3C����* �I��- �D�E�-� .�    

 82(��6 �� A�B�� O�*� .�21 ���������U� �* D�4!.  
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�	� ��3���

`T* 

aj

��� ;�  

�4� �* A�B�� �3��� ,�!� [�0� �& � �����= >��?6� .��& �.��0 " 23& �4R * "& J�* �I��- .

� ��= ����I�� ���&� ";&�� +�� ��  �& �X� �* ���1 � .��U1 ��G� �3�2(��6L   �4'� �'* M'0� ����= "/� .

f2��*4�� S2T%� "�?B� O��*� J�* .�21 ���&  M�C20���0 �* M���6 ��.  

  

<$#�=��
 ��
�  

 M���4
(� O�*� .��0 MG2 2*      "'& O�� +���'�2& �'& ���'3(�� �'� J�� +22�� � Y2Z��  [�0� �&

.��U
��H �& � O�*� MG�?=�* O�4 E   �4'� �'* A�B�� "/�L f� �� MG2 2* ����)* .   � MG�?=�'* O�'*�

���1 �* "N0�%*  ?2� MG2 2* SG�%* O�*� . "0 �B �� ��  � f'2��*4�� "N0�%* .��& K0� * M���4
(�

����1 �I��- .��0 " 23& �4R * "&80� �.  

  

� 7�
=> 6���	?��� ��	
 � @  

* S*�4E ������= >��?6� �4R * "&]���� �& �^ 89� _! ��B�� � ���1 �* �6��* � ���0� �.  ��

 SI��* � �?
��H �& � �3�2(��6 � SI��* �� �r�& �UI "& 8NC� ���& O�0� � ��= �R� �& ";&�� +��

� �UI �� $%& ��4* S*�4E ���C� ���� .� "G;( O�*��0 ����� "& "= .�4;& �
�� �4G� b��G= ��. 

 q46 SI��* �� f� �� s���� �� SN9n _���� 80� A� A43@* � L�4� ����5 .  

 A#�	BC   ����!:  

   � MR� �& � �N* � "�042� M� "& .�?H� �� S���* �G�C20 �� 8C���NE O�*��0  "& "= m�Nr��

 "& O�20� �4R *� = �* 82(��6 �!�/ .�36��[5] .  

 A#�	D C �
E:  

���1 f�t  ������ �& ��)E  �V(G= �* O��� ���  "=V  "E4GB* �� ��� �* � �3� �2d .�

[�� �� �3�5 "= .�!� E  � M2*��E "E4GB*  �!� E �� ���32����� �� ��� �* .�V � �C� ) o�� �� "=

                                                           

3- Graph   

4- Vertex  
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  ���� �� ��	
�	���� at

 ����=�V �4� �* S!�I W�4/ ��(.  �3�5 "=J��u 2*���4� �* �� . ��� D�4g& �� "E4GB* �� +��

 �R� �� �4� �* "�6�1.  

V={ nvvv ,...,21  }       n ∈N  , Φ≠V  

E={e 1  , e 2  , … e m  }        m ∈ N 

),( ji vve =  

A#�	 F C  �
E #�:  

  ���1)1 E  �1 V = (1 G ���1 ��� ��w ���1 �)E   �V = (G �1� M2*��  

EE

VV

⊆

⊆

1

1  

�* �0� � �4- "& �� ���1        +'�� .��'& ���� >��'G� "%@'! "'TGH �� _'T�Z* ,4;0 .�� O�4�

 m�N��� m4;/ �& �� �3(�� � fL4=����� �& �� ���1 [4#� �4R *�* >��G� �30�� x� �� M2�� [2]  .  

M������ �* q46 SI��* �� f� �� s���� "& O4 =� . .��&� ����� +22�� "T<C* 8/� �  "& A��9�

l�gI� � �3�2(��6 "/�L � ���/�0 �� ����2* "�(�;* A�B��  ���4*5 � ����7� 8����* ��4I�� �3���

��
���� �� . ";&�� +�� �� "& m4&�* O�0� ���= �& �I�� �� ?2� .����* D�CTH "= ����1 S2���

80� �����1 y�� ��� �I��- .�3C����* �� O5 z���� . � "�?B� ��= D�E�-� .��5 FGH �� P�

���1 �* ��d5 D�E�-� S2T%� . ��36��1 J�* �� ���@�0� �& ";&�� +�� �� "/�H �& �X� �* ���1 �3�2(��6

 M0�80� ���. 

  

��� ;�  

� "/�L .��0 J�* �36��1 "T204& �3�2(��6 .� &" 4!   ��� D����1 �* �I��-.  

 "E4GB* �& O�*��0 f� .���I�� "E4GB* "= �4� {�6},...,,{ 321 nUUUUU =  � ����= �

_��X� �I�� �� "E4GB* D�4! "&},...,,{ 321 mWWWWW = ���& .     D�4'! "'& �4'/ "'@2X� ��

3�2(��6 "E4GB* �& "= ���& �* ���"E4GB*},...,,{ 321 ki AAAAWA ==  ���� O����4� �*.   �'�

    ���'3�2(��6 8'0� A�n "'@2X� �� A�B�� .��& "= ���� ��3E "& �� �@��X� A�B��  O�*��0 f� �� �I��

���U� D�4! . �� ���� "E4GB* ��� �&  ����= A�B�� .��& +���&� &U  � AM2�C� "H�4* . "& m4&�* "/�L

                                                           
 5- edge  

6- Subgraph  
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                                                                                                    F&� * ���� �� ��	
�	� ��3���

`T* 

a

80� M0� S&�9 ���1 f� D�4! "&  ��= �� .�� �� ���1 +�� �  �'I�� f'� �& �X� �* [�|  �  �'�   J�'�

82(��6 �� �� O���} � �� +2&~[ ��= �� �� O��� "= 80�       A�'B�� �� P'� ��'= p�'H�� � ��'� A�B��

)�0��& (80� �
�� �I�� "& �I�� f��� .    ��� K'CL�& ���'1 f'� S'!�I ���1� ��� O�� �a�  8'0� .

.��I �3(�� � ���I�� ���G� KCL�& .���� [4#� f�  ���)* "= "& m4&�* A�B�� O�*�80� 82(��6 O5.  

  

 ��� G��	 A#�	  / �� H=�������%  

"= �4� {�6  A  � �3�2(��6 "E4GB*U   "E4GB*  ���& O�*��0 f� .���I�� . A�B�� "& m4&�* O�*�

 F&�� "T20� "& �� 82(��6 ��F M2 = �* _���� ��� D�4! "&.  

}...,{ 21 nAAAA =  

},...,{

}...,{

21

21

k

n

tttT

UUUU

=

=
  

.&

)),((

:

timeofsetaisTTt

tAUF

TAUF

j

jji

∈

=

→×

  

                                                                                    

iji tAUF =)),((
  

 

  

���1 �I��- �N0� * .�3C����* 80� A�n �3�5 f2��* 4�� W����� � �� ���� y�� 83H O4 =�.  

�_( � �� �I�� 82(��6 P����*:  

 .��&��I�� �� .�3�2(��6 "& f2��* 4�� �&�2�0� �I�� .�3�2(��6 8C2( P����*��  D�4! "& ���4G�

 ���G�a  � �����1 �I��-08             O5 �� "=








=

2

0

1

ija.  

  

                                                           

7- Unit   

8- Activity    
9- Labelad 

10- Withed  

iU jU
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  ���� �� ��	
�	���� au

  
 +��(5 ���IB 6���	 �� H=�� ��
� �����% J#	���/ 

A  

 U  

kA  …    .
3A       

2A       
1A 

1U   

.  

.  

iU  

.  

.
nU  

ka1
   …    .ja1      12a

       

11a  

.  

                       .……    ..ija                   ……..  

.  

.nka   …    .nja      2na       1na  

  

 

 

"���� "= ��9� P����* +�� ��ija  �I�� "= 80� � �* +��& ���& f� �&��&
iU  �� �� �� A�B��

82(��6 ����2= S�4%�jA 80� .��9�ija  ���& �� �&��&
iU     S'�4%� M'� � ��' �� A�B�� M�1 �'��2 �

82(��6jA��9� � 80�ija ���&  �@!  �&��&iU   S'�4%� "� � �� �� A�B�� "�1   8'0� 8'2(��6 ��'��2 .

    J�'� ��' �� O�'�� "= ���& �* �� �&��& O4�0 �� .�� "����� p4GB*jir UUA =   p4'GB* � 8'0�   

�� ��;0 �� .�� "����      � O5 "'H�� O�'G� "'= �;'0 O5 �'& �X�' �* �I�� .�3�2(��6 ���~  �� 8'0� [

� = �* YZ�*.  ���G� J��Hj 80� ����7� .���I�� .��U1 �= "& m4&�*.    
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                                                                                                    F&� * ���� �� ��	
�	� ��3���

`T* 

aw

 +��(5 ���ID C ��/�5 +���L
� ��/�M�  ��/��
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