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ΧϩΨೲࢌ �˯߮νΫ΋�ଔ߮βশ ख़ ज़� �
CSP = Constraint Satisfaction Problem��

Ƃſźě���ŵƺŝ�ƶƳƺĮģ�ƪƿŚƀƯ�Źŵ��ŵŹřŶƳŚŤſř�ƽƺŬŤƀū��
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�������ƾƯ�řŹ��ƾƗƺƴƈƯ�ƁƺƷ�ƪŗŚƀƯ�Żř�ƽŹŚǀƀŝ����������ƵŵŹƹōźºŝ�ŚƸŤƿŵƹŶºŰƯ�ƾƯŚưţ�ƶĩ�Ţſř�ƾŤƫŚů�ƝŶƷ��Ʊō�Źŵ�ƶĩ�ŢƀƳřŵ�ŚƸŤƿŵƹŶŰƯ�ƽźſ�Ĩƿ�ŌŚƋŹř�šŹƺƈŝ��Ʊřƺţ��ƹ�
ƾƯŌŚƋŹř�ŵƺƃ���ƪŗŚƀƯ�Ʋƿř�CSPƾƯ�ƵŶǀƯŚƳ�ŢƿŵƹŶŰƯ�ŌŚƋŹř�ƶƫŐƀƯ�Śƿ��ŶƳƺƃ��CSPƪƯŚƃ�ƶĩ�Ţſř�ƪŗŚƀƯ�Żř�ƾƇŚų�ƕƺƳ�����

�ƶƫŐƀƯ�ƞƿźƘţ�Źŵ�ƾƬƇř�ƪƯřƺƗ�����ŚƸŤƿŵƹŶŰƯ��ƾƯ�ƶƫŐƀƯ�ƽřźŝ�řŹ�ƾƟŚƋř�ŹŚŤųŚſ�ƶĩ�ŶƳŻŚſ����
�Ĩƿ�ŹŵCSPŚƸŤƫŚů��(States)ƶƗƺưŬƯ���ƶƗƺưŬƯ�ƝŶƷ�ƱƺƯŻō�ƹ�ŢſŚƷźǀƜŤƯ�Żř�ƽř�ƜŤƯ�ƶĩ�ŢſŚƸŤƿŵƹŶŰƯ�Żř�ƽřŶƴŤƀƷ�ŚƸƳō�Żř�ƽƹźǀě�ƶŝ�ƭżƬƯ��ŚƷźǀƜŤƯ�Śƿ�źǀ���
ƩŚŨƯ���

Map Coloring, N-Queens, SAT, Task Scheduling, Edge Labeling, � 
��

��
ƽŹƺƇ�ƞǀƇƺţ��ƾưſŹ��ŢƿŵƹŶŰƯ�ŌŚƋŹř�ƶƫŚƀƯ��

 {X1, X2, �, Xn} 
 Xi has a domain Di , Usually Di is discrete and finite 
 {C1, C2, �, Cp} 

��

��
ƿŵƹŶŰƯ�ƕřƺƳřŢ�ŚƷ��
o ƩŚŨƯ��ƾƿŚŤƨƿ�ŢƿŵƹŶŰƯ��� SA ≠ green��
o ƩŚŨƯ��ƾƿŚţƹŵ�ŢƿŵƹŶŰƯ��� SA ≠ WA��
o Ţſř�źǀƜŤƯ�ƶſ�Żř�Ƃǀŝ�Śƿ�ƶſ�ƪƯŚƃ�ƶƧźţǇŚŝ�ƶŞţźƯ�ŢƿŵƹŶŰƯ��ƩŚŨƯ��ƾƋŚƿŹ�ƽŚưƘƯ��
o Ţƿƺƫƹř�Śƿ�ƭźƳ�ŢƿŵƹŶŰƯ�ŚƷ��ƩŚŨƯ���red is better than green 

��
ƾƋŚƿŹ�ƽŚưƘƯ�ƽżƯŹ�šŚǀƋŚƿŹ���

ƩŚŨƯ��Ż�ƽżƯŹ�šŚǀƋŚƿŹ�ƶƫŐƀƯ�ŶƿźǀĮŝ�źƔƳŹŵ�řŹ�źƿ��ƶƳƺĭ�ƶŝ�řŹ�ƶƫŐƀƯ�Ʋƿř�ƶĩ�Ŷǀƴĩ�ƪů�ƽř���
æ� ŶƴƃŚŞƳ�ƱŚƀĪƿ�ŹřŶƤƯ�ƽřŹřŵ�ƾƟźů�ƹŵ�ĢǀƷ���
ç� ƾƋŚƿŹ�źƔƳ�Żř�ƶƐŝřŹ��Ɩưū��ŶƃŚŝ�Źřźƣźŝ�ƮƷ� 

è� ƾƷŵ�ŢŞƀƳ�ƽřźŝ�źƿŵŚƤƯ�ƶƗƺưŬƯ�{0,1,�,9}��
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ƶƫƺƯźƟ�ŵŹřŶƳŚŤſř�ƽƺŬŤƀū�ƽŻŚſƪŗŚƀƯ�ƽřźŝ��CSP��
o ŢǀƘƋƹƲƿŻŚƛō�� {}��
o ƶƳƺĭ�ƶŝ�ŚƷźǀƜŤƯ�ƶŝ�ƾƷŵŹřŶƤƯ��ƲǀƄƳŚū�Śƿ�ŶƫƺƯ�ƖŝŚţ�ŵƺƄƳ�ŵŚŬƿř�ŵŹƺųźŝ�ƶƧ�ƽř���
o ŢŞƀƳ�Śƿō��ƝŶƷ�ƱƺƯŻō�ŢƿŵƹŶŰƯ�ƢŝŚƐƯ�ŚƷźǀƜŤƯ�ƾƷŵ�ƪƯŚƧ��ŚƷ�ƵŶƃ�Ţſř���

��

Ƃſźě�ƁƹŹ�Żř�Ʀƿ�ƭřŶƧ���ƽŚƷŵŹřŶƳŚŤſř�ƽƺŬŤƀūřŹ��ƪŗŚƀƯ�ƪů�ƽřźŝ�CSPƾƯŵŚƸƴƄǀě��ŶǀƴƧ��řźģ���
��

ŵźĮƀě�ƽƺŬŤƀū�(Backtracking Search)��

o �ƽřźŝ�ƾƤưƗ�ƽƺŬŤƀūƪŗŚƀƯ�CSP�ƵŶǀƯŚƳ�ŵźĮƀě�ƽƺŬŤƀū��ŵƺƃ�ƾƷŵŹřŶƤƯ�źǀƜŤƯ�Ʀƿ�ƭŚĭ�źƷ�Źŵ�ƶƧ�ƾƯ�ŵƺƃ���
o ƪŗŚƀƯ�ƪů�ƽřźŝ�ƶƳŚƷŚĭōŚƳ�ƹ�ƶƿŚě�ƁƹŹ��ŵźĮƀě�ƽƺŬŤƀū�CSP�Ţſř���

��

ƮŤƿŹƺĮƫř��ƽŚƷ�ƵŶƳƺƃ�ŵƺŞƸŝ�ƽřźŝ�ƽŹřźƨţCSPŚƷ���
Śƿ�ŵŹƺųźŝ�ƲƿźŤưƧ�ƦǀŤƀƿŹƺǀƷ�řƽĦţřźŤſ�min-conflicts ��

h(n) = number of attacks  =  total number of violated constraints 

ƩŚŨƯ�źƿŻƹ�ŹŚƸģ�ƶƫŚƀƯ���
 

 
ƪƨƃé�æ���ƶƫŚƀƯ�ƪůŹŚƸģŵŹƺųźŝ�ƲƿźŤưƧ�ƽĦţřźŤſř�Śŝ�źƿŻƹ� 

Źŵ�ƶƧ�źĮƿŵ�ƦǀŤƀƿŹƺǀƷ�ƹŵ�CSPŚƷƵŵŚƠŤſř��šŚǀƋŚƿŹ�ƽŚưƘƯ�ƪŨƯ�ŹřŵźǀƜŤƯ�ƽ�ƾƯ�ŶƳƺƃ���
 �ƦǀƴƨţMCV�(Most Constrainting Variable) 

 �ƦǀƴƨţLCV�(Least Constrainting Variable)��
ŚƷŵźŝŹŚƧ�Żř�ƾƿCSP��

 ƱŚƯŻ�ŚƷŹŚƐƣ�ŢƧźů�ƱŚƯŻ�Śƿ�ŚƷŻřƹźě�ƽŶƴŝ��
 żƜƯ�ƾůřźū��
 ƱŚƯŻ�ŽƹŹŵ�ƶŗřŹř�ƹ�ƽŶƴŝ 

Ƃſźě��Ʀǀƴƨţ�Żř�ƾƬŗŚƀƯ�ƕƺƳ�ƶģ�Źŵ�ƽŚƷCSP �ƮǀƴƧ�ƵŵŚƠŤſř���

�Ʋƿźưţ�ŚƷ��

Ʋƿźưţé�æ���ƀƯŶǀƴĩ�ƪů�řŹ�źƿŻ�ƽżƯŹ�šŚǀƋŚƿŹ�ƪŗŚ���
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