
• ���	
– JH�3��2��1�2�4��

1



'*1�
�)��(!�
• U�Value(h)-U�(���%"����

A��	���'* !���������

• �&$�#��'* ��
�)��(!���

2



• ���KP�
KP�DP����	����������
– I
– Ii
– triple
– TRIPLEi

3

��1�
������� (�)



• �$���*��%+)�"����(!�
• �$'�)�"��� ��
��&"���-�������
�	�.���

4

,/1�	�.��-"� (#)



• 	���� -0�
• �(),Ford-Fulkerson$�"��+#��
• �
*$�"�.��������!��/���
• �(���&%"
����

5

-01���/��.$� (')



"%2�strongly NP-hard

• ��strongly NP-hard"%����	�$��
#��������

• �
����"%�strongly NP-hard�
���TSP��� ���

• ���!����
– Every weighted version of an optimization graph 

problem (e.g., WEIGHT-VCP) is strongly NP-hard if the 
original “unweighted” version (e.g., MIN-VCP) is NP-
hard.
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– Capture the inherent difficulty of particular input instances.
– One can design a practical parameterized polynomial-time algorithm.
– Most of the problem instances occurring in the considered application 

have this parameter reasonably small.
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