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�Ϫࣇ࡝ീࣻ�ଡ୓̳߮௧ฬ�̵Ϫ �ϩࣇ࡝ീࣻ� �
Ƃſźě��ƪƯŚƗ�ƶƫŚƀƯ�ƪů�ƽŚƷƝŶƷ�ƪƯŚƗ�ƾƗƺƳ��ŶƴŤƀƷ�řźĭ��źģ�ř��

��

ƩŚŨƯ�ŶƴģƶƫŚƀƯ�Żř���
o Solving a crossword puzzle  
o Select a good chess move  
o Building a spaceship to go to Mars  
o Building a successful career  
o How to get an "A" in this course  
 

ţƶƫŚƀƯ�ƞƿźƘ��ƶƗƺưŬƯ�šŚƗǈƏř�Żř�ƽř�ƶƗƺưŬƯ��ŚƷźĮƬưƗ�Żř�ƽřƾƯ�ŚƸƳō�Śŝ�ƶƧ�Ţſ�ŵźƧ�ƪů�řŹ�ƶƫŚƀƯ�Ʊřƺţ���

Ƃſźě���ƶƫŚƀƯ�ƽŚƌƟ�ŽŹŵ�ŹŵƮŤƿŹƺĮƫř�ƾůřźƏ�ŚƷƾƯ�ƞƿźƘţ�ƶƳƺĮģ����Ŷƃ��
 

��ƶƨƴƿř�ƶŬǀŤƳƶƫŚƀƯ�ƪů�Ţſř�ƶƫŚƀƯ�ƽŚƌƟ�Źŵ�ƺŬŤƀū����
ƺŬŤƀū�ŢųŹŵ��ƀū�ŢųŹŵ�ŵŚŬƿř�ƶŝ�źŬƴƯ�ƶƧ�ƾƿƺŬŤƀū�ŶƴƿřźƟƾƯ��ƺŬŤ�ŵƺƃ��Ƶźĭ��ƶƄƿŹ�ƪƯŚƃ�ŢųŹŵ�Ʋƿř�Ƶźĭ�ƹ�ƾƳŚǀƯ�ƽŚƷ�Ţſř�īźŝ�ƽŚƷ���

��

ƶƠƫƺƯ�ƶƫŚƀƯ�ƽŚƌƟ�ƞǀƇƺţ�Źŵ�ƾƬƇř�ƽŚƷ��æ����ƲƿŻŚƛō�ŢǀƘƋƹ�ç����ŚƷźĮƬưƗ�è�ƝŶƷ�ŢǀƘƋƹ���
ƩŚŨƯ��ŢƄƷ�ƽŚưƘƯ 

 
ƪƨƃç�æ��ŢƄƷ�ƽŚưƘƯ��

��

ƱŚưŤųŚſ�ƺŬŤƀū�ŢųŹŵ�ƽřźŝ�Ƶŵřŵ��
 State 
 Parent node 
 The operator was applied to generate the node 
 Depth of the node 
 Path cost of the node 
 Fringe: The collection of nodes that are waiting to be expanded (queue) 

��

ĭŶƳŻƾ�ƿİƴƘƺŬŤƀū�įƮŗřŵ����ţŹŚƯǇǀƲ���
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ƺŬŤƀū�Żř�ƵŵŚƠŤſř�Śŝ�ƶƫŚƀƯ�ƪů��
��

Ƃſźě�ƾůřźƏ�ŽŹŵ�Źŵ��ƮŤƿŹƺĮƫř��ŚƷ�ƾƘƣƺƯ�ƶģ�ƵŵŚƠŤſř��ŻřƁƹŹ��ƽŚƷƺŬŤƀū�ŢƫŚů�ƽŚƌƟ�ƽƺŬŤƀū�ƯƶƫŚƀ���źǀƔƳ��ƁƹŹ�ŵźĮƀěƾƯ�ŭźƐƯ�Ŷƃ� 
��

ƺŬŤƀū�ƽĦţřźŤſř��
Ŷƴƿƺĭ�ƺŬŤƀū�ƽĦţřźŤſř�řŹ�ƺŬŤƀū�ŢųŹŵ�ƁźŤƀĭ�ƽřźŝ�ƽŶƘŝ�Ƶźĭ�śŚŴŤƳř�ƾĮƳƺĮģ��Ƶźĭ�ƶƗƺưŬƯ�Żř�śŚŴŤƳř�Ʋƿř�ŚƷ�źƇŚƴƗ��šŹƺƇ�ƾƯ�ƾƯ�ƶĩ�ŵźǀĭ��ŶƳřƺţ

Ƶŵřŵ�ƱŚưŤųŚſ�Źŵ��źƇŚƴƗ�ƶƗƺưŬƯ�Ʋƿř�Ƶźǀųŷ�ƞƇ�Śƿ�Ţƀǀƫ�Ĩƿ�źǀƔƳ�ƽř��ƶūƺţ�Śŝ�ƹ�ŵƺƃƶƳƺĭ�ƶŝ�ƮŤƿŹƺĮƫř��Ʊō�ƞƬŤŴƯ�ƽŚƷ�ŵƺƃŵŚŬƿř�řŹ�ƾƠƬŤŴƯ�ƺŬŤƀū�ƽŚƷ���
��

�ƺŬŤƀū�ƽĦţřźŤſř�Źŵ�ƶƀƿŚƤƯ�ƽŚƷŹŚǀƘƯ��
o Ʊŵƺŝ�ƪƯŚĩ (Completeness)��
o ƾƳŚƯŻ�ƾĭŶǀĤǀě(Time Complexity) 

o ƾƳŚĪƯ�ƾĭŶǀĤǀě(Space Complexity) 

o ƾĮƴǀƸŝ(Optimality)� 

ƾƯ�ƮǀƀƤţ�źƿŻ�ƾƬĩ�ƶŤſŵ�ƹŵ�ƶŝ�ƺŬŤƀū�ƽŚƸƃƹŹ�ŶƳƺƃ���
æ� ŬŤƀūƶƳŚƷŚĭōŚƳ�ƽƺ� 

ç� ƶƳŚƷŚĭō�ƽƺŬŤƀū 
��

�ƺŬŤƀūƽƶƳŚƷŚĭōŚƳ��ū�ĢǀƷ�ƶĩ�Ţſř�ƾƿƺŬŤƀ�ŵŹřŶƳ� ŵƺūƹ�ƝŶƷ�ŢƫŚů� Śţ�ƽŹŚū�ŢƫŚů�Żř� źǀƀƯ� ƶƴƿżƷ� Śƿ�ƪůřźƯ� ŵřŶƘţ� Żř�ƾƷŚĭō�ƶƳƺĭ� ��ƶŝ� ŹŵŚƣ� ŚƸƴţ
ŶƴŤƀƷ�ƝŶƷźǀƛ�ŢƫŚů�Żř�ƝŶƷ�ŢƫŚů�ƆǀŴƄţ��Ţſř�ƽĦţřźŤſř�Ƃƃ�ƪƯŚƃ�ŵƺų�ƺŬŤƀū�ƁƹŹ�Ʋƿř���

 Ƹě�Ʃƹř�Śƿ�ƾŰƐſ�ƽƺŬŤƀūŚƴ(Breadth-first Search)  

 ƢưƗ�Ʃƹř�Śƿ�ƾƤưƗ�ƽƺŬŤƀū(Depth-first Search) 

 ƶƴƿżƷ�Śŝ�ŹŚĭŻŚſ�ƽƺŬŤƀū�(Uniform Cost Search) 

 ƵŶƃŵƹŶŰƯ�ƾƤưƗ�ƽƺŬŤƀū�(Depth-limited Search) 

 ƽŹřźĪţ�ƵŶƴƴĩ�ƢǀưƗ�ƽƺŬŤƀū(Iterative Deepening Search) 

 ƶƟźƏƹŵ�ƽƺŬŤƀū�(Bidirectional Search) 
��

ģ�ƞƿźƘţŭǈƐƇř�Ŷƴ��
d �ƺŬŤƀū�ŢųŹŵ�ƢưƗ� 

m �ƺŬŤƀū�ŢųŹŵ�ƢưƗ�źŨƧřŶů� 

b �śŚƘƄƳř�ŜƿźƋ� 
 

æ�ƾŰƐſ�ƽƺŬŤƀū�� 

ƹ�ƞƇ�Ƶŵřŵ�ƱŚưŤųŚſ�FIFO (first-in, first-out)��
Ţſř�ƪƯŚƧ��ŶƃŚŝ�ƱŚƀƨƿ�ƺŬŤƀū�ŢųŹŵ�Źŵ�ŚƷ�ƩŚƿ�ƱŻƹ�Śƿ�ŚƷźĮƬưƗ�ƶưƷ�ƶƴƿżƷ�ƶƨƴƿř�ƍźƃ�Śŝ�Ţſř�ƶƴǀƸŝ���ŶƃŚŞƳ�źĭř��

ƾƳŚƯŻ�ƾĭŶǀĤǀě O(bd)ƾƳŚƨƯ�ƾĭŶǀĤǀě��ƹ O(bd)��
��

ƩŚŨƯ���ƪƨƃ�ƶŝ�ç�ç�ƪƨƃ�ƹ�ç�éŶǀƴƧ�ƶƘūřźƯ����
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ç��ƾƤưƗ�ƽƺŬŤƀū���
ƹ�ƶŤƄě�Ƶŵřŵ�ƱŚưŤųŚſ LIFO (last-in, first-out) ��

ƶųŚƃ�Źŵ�ƺŬŤƀū�Ţſř�ƲƨưƯ�Ʊƺģ��ŢƀǀƳ�ƪƯŚƧ�ŢųŹŵ�Żř�ƽř�ŵƺƃ�źƿŸěŚƳ�ƱŚƿŚě����ƶƴǀƸŝ�ƮƷŢƀǀƳ���řźģ��
ƾƳŚƯŻ�ƾĭŶǀĤǀě O(bd)ƾƳŚƨƯ�ƾĭŶǀĤǀě��ƹ O(bd)��

ƩŚŨƯ��ƪƨƃ�ƶŝ�ç�è�ƪƨƃ�ƹ�ç�êŶǀƴƧ�ƶƘūřźƯ����
 

��

��
�ƪƨƃç�è���ƽƺŬŤƀūƾƤưƗ 

��

��
�ƪƨƃç�ç��ƾŰƐſ�ƽƺŬŤƀū 

��
��
��

��
��

�ƪƨƃç�ê���ƽƺŬŤƀūŢƄƷ�ƽŚưƘƯ�ƽřźŝ�ƾƤưƗ 
 

�ƪƨƃç�é��ƾŰƐſ�ƽƺŬŤƀūŢƄƷ�ƽŚưƘƯ�ƽřźŝ� 

è�ƶƴƿżƷ�Śŝ�ŹŚĭŻŚſ�ƽƺŬŤƀū�����
�ƶƴƿżƷ�ƖŝŚţ�Żřg(n)ƾƯ�ƵŵŚƠŤſř��ƶƧ�ŶƴƧ���

 g(n)= path cost from the initial state to n, Expand the leaf node with the minimum first. 

ŚƷźĮƬưƗ�ƶƴƿżƷ�ƱŵƺŞƳ�ƾƠƴƯ�ƍźƃ�Śŝ�Ţſř�ƪƯŚƧ ( g(n) <= successor(n) ) ƾƯźŝ�řŹ�ƩƺƏ�ƲƿźŤưƧ�Śŝ�ƽźǀƀƯ��Ţſř�ƶƴǀƸŝ�ƹ�ŶƳřŵźĭ���
ƾƳŚƯŻ�ƾĭŶǀĤǀě O(bd)ƾƳŚƨƯ�ƾĭŶǀĤǀě��ƹ O(bd)��

ƩŚŨƯ��ƶƘūřźƯ�śŚŤƧ�ƶŝ�ŶǀƴƧ���
é�ƵŶƃ�ŵƹŶŰƯ�ƾƤưƗ�ƽƺŬŤƀū����

ƩŚŨƯ��ƪƨƃ�ƶŝ�ƽŚƷ�ç��ë��ƹç��ìŶǀƴƧ�ƶƘūřźƯ���

��
�ƪƨƃç�ë��ƾŝŚƿ�źǀƀƯ�ƶƫŚƀƯ��
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í 

ê�ƭŚĭ�ƶŝ�ƭŚĭ�ƾƤưƗ�ƽƺŬŤƀū�Śƿ�ƵŶƳƺƃŹřźƨţ�ƾƤưƗ�ƽƺŬŤƀū���
Depth-First Iterative Deepening (DFID) Or Iterative Deepening Search (IDS) 

Ţſř�ƪƯŚƧ�ƶƴƿżƷ�źĭř�Ţſř�ƶƴǀƸŝ�ŶƃŚŝ�ƱŚƀƨƿ�ŚƷźĮƬưƗ�ƭŚưţ�����

Ƃſźě����ŶƃŚŞƳ�ƱŚƀƨƿ�ŚƷźĮƬưƗ�ƶƴƿżƷ�źĭř�ƁƹŹIDSƾƯ�řŶǀě�ƾƬů�ƵřŹ�ƶģ���Ʊō�ƾĮƴǀƸŝ�ƽřźŝ��ŶƴƧ�ƶģ�Źŵ�ŶƿŚŝ�ƽźǀǀƜţ�ƾƃƹŹIDSř�ƩŚưƗ�ŵźƧ���
Ţſř�ƾƤưƗ�ƽƺŬŤƀū�Żř�źţŶŝ�ƾưƧ�Ʊō�ƾƳŚƯŻ�ƾĭŶǀĤǀě���

�ƾĭŶǀĤǀě�ƶŞţźƯō�ƾƳŚƨƯŢſř�ƾƐų��ƾƤưƗ�ƽƺŬŤƀū�ƶŝŚƄƯ��Ʊ���
��

ƩŚŨƯ��ŝ��ƪƨƃ�ƶç�íŶǀƴƧ�ƶƘūřźƯ����

��
�ƪƨƃç�í��ƵŶƳƺƃ�Źřźƨţ�ƾƤưƗ�ƽƺŬŤƀū��

��

 

 
�ƪƨƃç�ì��ƵŶƃ�ŵƹŶŰƯ�ƾƤưƗ�ƽƺŬŤƀū��

��
ƪƨƃç�î��ƶƿƺſ�ƹŵ�ƽƺŬŤƀū 

��
ë�ƶƿƺſ�ƹŵ�ƽƺŬŤƀū����

ƩŚŨƯ����ƪƨƃ�ƶŝç�îŶǀƴƧ�ƶƘūřźƯ����
 

��

ƽĦţřźŤſř�ƶƀƿŚƤƯ�ƶƳŚƷŚĭōŚƳ�ƽƺŬŤƀū�ƽŚƷ��
��

��
ƩƹŶūç�æ��ƁƹŹ�ƶƀƿŚƤƯ�ƶƳŚƷŚĭōŚƳ�ƽƺŬŤƀū�ƽŚƷ��

Ʋƿźưţ��ŚƷ��
Ʋƿźưţç�æ��ƂǀƄƧ��ŢƄƷ�ƽŚưƘƯ�ƶƫŚƀƯ�ƽřźŝ�ŶǀƴƧ�ƾůřźƏ��ƺŬŤƀū�ƽŚƷ�ƮŤƿŹƺĮƫř�ƽřźŝ�ŜſŚƴƯ�Ƶŵřŵ�ƱŚưŤųŚſ��śō�Ĭƴţ�ƶƫŚƀƯ�ƹ�ŚƷŹřƺŴƯŵō�ƹ�ŚƷ���
Ʋƿźưţç�ç���ƩŚŨƯ�Śŝ�ƵřźưƷ�řŹ�źƿŻ�ƪŗŚƀƯ�ƕřƺƳř�ŮǀƋƺţ��ŶǀƷŵ���

1- Single-state problems, 2-Multiple-state problems, 3-Contingency problems, 4-Exploration problems 


