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����-�� � (�'�2 (�   0M� ��100%  ,  .��# �� ��	� O�4)�  

 (��.� *'	 ��,  ���� ���
 ��	�  I'�$� � PQ
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���3� ����� )�! �������� 	�   �	 ���,-�	 �� �E��  	� ���� ���
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 ���Q� 0')'�� ������ /��G (�,   ���� ���
 ��	� �	)�,   .��� �2	�6 @�� �	 �)=-�� )�! /��G (�  
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Computation-intensiv  ��2 (���)� �intensive  data-  )�	 �� �2 <W �'	��
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 �� R	�M	 �-�� )-�?
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 �-�D� 0�D� ��  IJ�-'�7� �-M�  (� ����-��100%   ��
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A  .K-means   



 ^��  (
 ���
 ��	� ��2 &��L� �	 ����� )�	 �� ���� ���
 ��	�  � (�'�2 ��� �)E�  I'�$�  � 
��
 ��=�� (�

 ��# d�J�	, � ��4�.0�	Wu et al  , &���$-D�� /��G (� , 10   <W )�h��  �� j��+� 	�  ���
 ��	� )�)� &��L�

-6�� n)+� �Q2�g: � (���4 �� �20�	 ( . K-means   (� 0�D�C4.5  .��	� �	)M R�� ��K'�4 ��K-means 

  ;-'��K�	data clustering   /��G (�  (
 0�	 �	 ���� intensive   /��G (�  � (-�)Z �	)M (���+� ����

 .0�	 ��# ��)� ��
 (�  ��KQ�	� � 0��G ��  ����  *'	 )� ��?%, k-means    ���� 	)K$2 -  �  � (3�-� �	)L� (�

 �'�E� &'��� ( (��E� � ) .0�	   � (3�-� 0M� I'�$� � (�����  (� �� �2� �� ���4	 �� (� )�	 *'	clustering 

��_$2 � b��-� ���	� (�'�2 *,  ��'	)� �	)L� )2 ��clustering   .;'�	�)l�  

  1LQ�clustering  ,  ��# (]	�	 � ��	� (%�$3� &' ���� *Q����:D  ��	��� (�cluster  0�	,   (
 ���X (�

 �.�M� ( CD� *'	 15 �	�  .��)� 1M	�5 (� <W <�E�: �
)� � ��	� � (+.� )2  *�� ���� M	 � ( G�� 1
NP-

Hard  ��6  ����� � (���+� �� ��  .0�	,  b���  (
 � �� ��3-D4 15 �	� �	Lloyd  0�	 ��# (]	�	, 

 <��
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4 ��2 R�Z  .2  �3  (
 ����� �� 	�C  ��L� )��i�,  ��'	)� *'	 A�X ��  .���
 �	)L�,  )2 *��  ����� M	 � ( G��
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)� �  ��	� � (+.�,    	� 06	��L' �	)L�Y: �L'  .�2� �� I2�
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 ����G (�     /�a-J�    ����  ��� )�    � ($2 )p   . 0�	  ( �2  
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   *'	)����  .��	� ��4�, a=9  .0�	  
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 P -J� �)�	,  0�	  �)�! � 1Z�Z,  8)-�� �� .��)�Z �� �	)M   
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 (� �������� ����, 

/��,-� �E4�� 1��M /��G (�  ��  A�B� �	)� .�#��,  <����WEC2   .�')�K� )=� �� 	�6    (��$� �	 ��$% ���� (-��
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 *'	,   �� <����W �	 ��	� �
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 ����� ����a� /��G��# �� .   <W �	 Y:,   ��
)� � (+.� )2 )� (�L� ��,  �'��� &'  �� j��+�Gaussian    ��

    ����� >	)��	0.5     =σ       /�a-J� )2 �	�-�	 ��, 13,889   � (+.�  �	 ��	�2    ��  .�# ����� ����
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 ��KQ�	� �� ��$#�2 ��2 ;-D��  � &���L� 
���W �
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   Accuracy  

k ≥ 0.99 0.999≥  0.9999≥  

2 39.60% 54.74% 69.76% 
4 41.18% 58.79% 71.79% 
8 21.21% 49.26% 72.71% 

16 25.39% 51.95% 69.86% 
32 24.77% 48.75% 70.06% 
64 6.41% 59.04% 82.38% 

Average 26.43% 59.04% 72.76% 
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  Accuracy  

k ≥ 0.99 0.999≥  0.9999≥  

2 14.14% 40.35% 76.25% 
4 36.52% 57.94% 82.97% 
8 16.08% 40.69% 80.55% 

16 46.17% 63.96% 80.61% 
32 16.26% 61.86% 84.26% 
64 16.50% 62.94% 91.14% 

Averag 24.28% 54.62% 82.63% 
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 /�Q'���W *'	  �� ��# n)+� 0M�,   1L# �� ��# (]	�	 ��	�� (� ���'� 02��# ��	�� *'	 2   1L# � 3    .���	�

 *'	)����,  �� /�Q'���W  � 6	� ���-%	  (� 0�D� �'�E�,  .0D�� (4�� 1��M  

 �'�E�  . (3�-� ���-%	  (� 0�D� �'�E� I'���W *'	 ���-%	 �)�Z (3�-� �	)�  � G	,   *Q����: <���$X	 0� ��M

 0�	 <W � (��E� *Q����: <	��% (� ��	� (%�$3� �'�E�  ��=�� (� ���W 0�� (� m��:cluster   ( CD�  <�)
, 

NP-Hard    .0�	k-means  /�Q'���W �� ��# ���,-�	,  IJ� �� (
 ��X <�$2 III.A  �# ���#	 <W (�,   �	)�

 *'	)����  .��
 �� 
?� (��E� *Q����: ;�D.�,  .0D�� (��E� *Q����: ����� �'�E� *Q����:  ^'�-� 8��	 )�,  

 1L# 3   ��M	� \� +� *Q����: (� &'��� ��	� (%�$3� b��-� *Q����: 0M� ����� �2� �$� <�Q� 	� .  

 (9 )Z	,  �'�E� *Q����: (
 ;'�.-�� �� ,  ;-'��K�	 ��  (
K-means    IJ� �� ��# (]	�	III.A  ���W 0�� (�

 0�	,   R�E,�  <�	� <�Q� �	)�long tail   ��'	)� ��clustering    .0�	 ��$-%	 1��M ���
 � ��	��	 (�   ;-'��K�	

 ���� (��E� ��M	�k-means    ��'� A�$-5	 (� ��'�: (� )3��  � (-�)Z )� ��  	� �)-Q�� <���   �long tail  

 .��# �� �E4�� 1��M  *'	)����,   ��	� ��4� �� /�Q'���W � (3�-� ���-%	 (� 0�D� �'�E�,  �'�E� *'	  (
 ��9 )2

 .0D�� (4�� 1��M  

 b��� ��# (]	�	 �������� �����  �	 ���,-�	 �� )�	 ��  ���� ���
 ��	� R�3�	 ��=�� (� vendor   ��2 )�	,  �)E�

 (�'�2 ���,    . ��# �� (-�)Z ��'��� �Q2�g: � (���4 b��� @�$��  (
 �#�� �� (+�	� *'	 �� ����5 �%�7��

 j�.�� *'	 ��,  ;-'��K�	 �	 ���,-�	 �� U�7�� *'	  ���)� (� ��K-means    ������+� ���� &'  <	��% (�

 .;�-6	�): �)E� 0�$2	 ��)3� ^'�-� .���
 �� ��'�� 	� )�	 �� ���� ���
 ��	�  � (�'�2 ��� /�Q'���W *'	 ��, 

 ;-'��K�	k-means   �E��0.32% - 46.17%  /������ <��� 1
 �	  	�  0M� &' (� ����-�� ��=�� (�99%   (�

 �@�� �	�.� *'	  .�)�Z �� ��
99.68%    �E�� 0M� ���-�	 �� ���: � (�'�2 �� �'�4 (�)G1%   0�	�	� 	� �� .

 ���'W,  �  � 6	� 0M� ��2 p6�# �	)$2 (�  )�	 �� ���
 ��	� � (�'�2 ��� �)E� ���)� (� ���	 �	 (-�� K�	� ;-'�

 ���
 ��	� ��2.06	�): ;�2	�6 ��	 (-�)Z �	)M ���,-�	 ���� ��)-DZ  /��G (� (
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