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ĭźŞųƾ��ŢſŚƴƘƯ�ƶģ�ƶŝ���
ĭźŞųƾ(Expertise)�� ƄƳřŵƾƈƈŴţ�Ţſř�ƾřźŝ�ƶĩ�ƽſŹ�ǀƶŝ�ƱŶ�Ʊō�Ƴ�ǀ�ŻŚ�ƶŝƷŚƠƯ�ƶƘƫŚƐƯǀƈƈŴţ�Ʈƾ�ƵŹƹŵ�Śƿ��ƵĦƿƹ�ƽŚƷ ŵŹřŵ�ŵƺūƹ���

��

ſǀƮŤƀ�ŚƷƽ�ƵźŞų���
ſǀƮŤƀ�ŚƷƽ�ƵźŞų�ƿĪƾŻ�Żř�ƿƶųŚƃ�ź�ŚƷƽƗƺƴƈƯ�ƁƺƷ�ƾƯ�ƾ��ƹ�ŶƃŚŝƿſ�ĨǀĜƯŚĩ�ƶƯŚƳźŝ�ƶŝ�ƵźŞų�ƮŤƀǀźţƺƽƶŤƠĭ��Ưƾ�ƶĩ�ŵƺƃřŹřŵ�ƽĭźŞų�ƾƇŚų�ƵŻƺů�Źŵ�ƾ�
Ưƾ�Ư�ƹ�ŶƃŚŝƾ�řźŝ�ƵŻƺů�Ʊō�Źŵ�ŶƳřƺţƽưƈţ�ǀƮ�ĭǀźƽ�ƿưƈţ�ŢƸū�ƵźŞų�ƶŝ�Ĩưĩ�ŚǀƮ�ĭǀźƽ�ŵƹŹŹŚĪŝ�����
��

ƶŤƨƳ��ſǀƮŤƀ�ŚƷƽřźŝ�ƵźŞų�ƽƬŗŚƀƯ�ƪů�ƾƯ�ŹŚĪŝ�ƾ��ƶĩ�ŶƳƹŹ���
æ� ŹƺĮƫřƿƇŚų�ƮŤƾřźŝ�ƽŵŹřŶƳ�ŵƺūƹ�ƪŗŚƀƯ�Ʊō�ƪů�� 

ç� źƇ�ƂƳřŵƿřźŝ�ŮƽŵŹřŵ�ŵƺūƹ�ƶƬŘƀƯ�Ʊō�ƪů�� 

� �
řźŝŚƴŝƿ�źĭř�ƲſǀưŤƀƾƁƹŹ�Żř�ƵŵŚƠŤſř�Śŝ��ŚƷƽě�ƶŝ�ƭřŶƣř�ŹŚƯō�ƮƬƗ�ǀƂ�ŝǀƴƾŚƯŵ�ƽřƺƷ�ƽſ�ƵŻƺů�Źŵ��Ŷƴĩ�řŵźƟ�ǀƮŤƀ�ŚƷƽưƳ�Źřźƣ�ƵźŞų�ƾ�ĭǀ�ŵź��ſ�źĭř�ŚƯřǀưŤƀƾ�Śŝ�

ř�Żř�ƵŵŚƠŤſřƿ�ƶĩ�ƵŶƗŚƣ�Ʋ�ř�ŹŵƿŚƯŵ�ƩŚſ�Żř�ƪƈƟ�ƲƽƯ�ŢŝŚŧ�ǇƺưƘƯ�řƺƷ�ƾ�ŶƃŚŝ��ř�ƹƿƘƣřƹ�Ʋǀ�ƶĩ�Ţ��ŚƯŵƽ�ŻƹźƯř�çêŤƳŚſ�ƶūŹŵ�ƾ�Ư�ŵřźĭƾ��ŶƃŚŝ��ř�ƶŝƿŤƳ�Ʋǀ�ƶŬ
�Ţſŵƿ�ƶĩ�ŶŝŚ��ŚƯŵƽ�ŵƹŶů�řŵźƟ�çê�ŵƺŝ�ŶƷřƺų�ƶūŹŵ���ſ�ƵŻƺů�ŹŵǀƮŤƀ�ŚƷƽ�ŢƟźĭ�ŶƷřƺų�Źřźƣ�ƵźŞų�����

��

ſ� ŻřǀŚŞƳ� ƵźŞų�ƮŤƀƿŤƳ� ƶĩ�Ţƃřŵ� ŹŚƔŤƳř� ŶǀŤƳ� Żř� źŤƸŝ� ƶŬǀ� ƶŬƿŝ� řŹ� ƵźŞų�Ĩǀ�ŶŝŚ� �ſǀƯ� ŚƸƴţ� ƵźŞų�ƮŤƀƾ��ŮƐƀưƷ�ŶƳřƺţƿŤƳ� ƶŝ� ƭřŶƣř� ƵźŞų�ĨǀƶŬ�ĭǀźƽŚưƳ�ƿŶ��
ſǀƮƴƀ�ŚƷƽưƷ�ƵźŞų�ǀưƳ�śřƺū�ƶŝ�ƶƄƾ��ŶƴſŹ���
��

ř�ƶŝ�ƶūƺţ�ŚŝƿƠƬŤŴƯ�ƭƺƬƗ�ƶĩ�ƲƾŤƳ�Źŵ�ŵŹřŵ�ŵƺūƹ�ǀĭźŞų�ƶŬƾŚƷ�ƶųŚƃ�Źŵ�ƽưƬƗ�ƾ�Ţſř�ŭźƐƯ�šƹŚƠŤƯ��ƿ��ƵźŞų�ŵźƟ�ĨŚƿExpert ŵźƟ�ƽƯŻ�Źŵ�ƶĩ�Ţſř�ǀƶƴ�řƽ�
�ƩŚŨƯ�ŹƺƏ�ƶŝ��ŵŹřŵ�šŹŚƸƯ�ƅŚųƿ����Ĩƃżě�ĨƿƳŚĪƯ�Ĩǀƹ�ĨƿźƟř�ŽŶƴƸƯ�Ĩřŵƽ�ŶƴŤƀƷ�ƵźŞų���řƿŝ�ƶƬŘƀƯ�Ʋǀř�źĮƳŚƿ�ƶƴƯřŵ�ƶĩ�Ţſř�ƲƮŤƀǀſ�ŵźŝŹŚƧ�ƽŚƷ�

��ƵźŞųƯƹ�Ţſř�ƵŵźŤƀĭƾ�řźŝ�ƱřƺţƽƯŻ�źƷ�ǀŹŚĩ�ƶƴƽ��ƿſ�ĨǀůřźƏ�ƵźŞų�ƮŤƀƾ�ŵƺưƳ����
��

�ƂƳřŵ�ŜƫŚƣ�Źŵ�ƾĭźŞų�ƱŚǀŝƂƳřŵ�ƾƿŚưƳŻŚŝ�Śƿ��
řźŝƽř�ƿř�ƶĩ�ƲƿĭźŞų�Ʋ�ƾ�ƿſ�ĨǀĪƄţ�ƵźŞų�ƮŤƀǀř�Ţſř�ƭŻǇ��ŶƷŵ�ƪƿĭźŞų�Ʋƾŝ�ƂƳřŵ�ŜƫŚƣŹŵ�ǀŵƺƃ�ƱŚ��ŻŚŝŚưƳƾƿƂƳřŵ��ƴĪţǀĪƾřźŝ�Ţſř�ƽŝ�ǀĭźŞų�ƱŚƾ�Źŵ�

�ƂƳřŵ�ŜƫŚƣ��ŚưƳŻŚŝƾƿřźŝ�ƂƳřŵ�ƽř�ƿƷŶƳŚƯŻŚſ�ƹ�ŵŚŬƾ�ƂƳřŵ�ƿ�Źŵ�ƵźŞų�ŵźƟ�Ĩƿſ�ĨǀƯ�ƵŵŚƠŤſř�ƵźŞų�ƮŤƀƾ�ŵƺƃ����
��

ƵźŞų�ƮŤƀǀſ�ƾƬƇř�ƽřżūř��
��

 
ƪƨƃæ�æ��ƵźŞų�ƮŤƀǀſ�Ʀƿ�ƾƬƇř�ƽřżūř 

ũŚŤƴŤſř�ŹƺţƺƯ��
Inference Engine ŚěƿƂƳřŵ�ŶƗřƺƣ�ƵŚĮ 

Knowledge Base 

�ƂƳřŵ�Ŝƀĩ�šŚƳŚĪƯř Ƌƺţ�šŚƳŚĪƯřǀŮ 
Explanation Facilities 

ŹŚĩ�ƶƔƟŚůƽ 
Working Memory 

źŝŹŚĩ�Śŝ�ƍŚŞţŹř�ƂŴŝ 
User Interface 
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ŚěƿƂƳřŵ�ƵŚĮ��ƿĪƾƠƫƺƯ�Żř�ŚƷ�ƶƽſ�ƮƸƯ�ǀŚƷ�ƮŤƀƽŚě�ƵźŞų�ƿ�ƂƳřŵ�ƵŚĮƿ�Ţſř�ƂƳřŵ�ƱżŴƯ�Ś��ƬŰƯƾŹřŸĭŶĩ�šŹƺƇ�ƶŝ�ƵźŞų�ƂƳřŵ�ƶĩ�Ţſř�ƽ��ƵŶƃ��ƹ
řźŝ�ƮƸƟ�ƪŝŚƣƽſ�ǀųŷ�ƮŤƀǀƵź�Ưƾ��ŵƺƃ��ŚěƿƂƳřŵ�ŶƗřƺƣ�ƵŚĮ�ƬŰƯ�ƾŚưƳŻŚŝ�Ʊō�Źŵ�ƶĩ�Ţſř�ƾƿƯ�šŹƺƇ�ƂƳřŵ�ƾĭ�ǀ�ŵź��ŚưƳŻŚŝƾƿ�ƶŝ�ƪůřźƯ�ƭŚưţř�Żř�ŶƘŝ�ƂƳřŵ�

Śěƿ�ƂƳřŵ�ŶƗřƺƣ�ƵŚĮŶŞţƿƯ�ƪƾŵƺƃ����
��

ƀĩ�ƶŝƾŶĩ�řŹ�ƵźŞų�ƂƳřŵ�ƶĩ�ƵŵźƧŚě�ŵŹřƹ�ƹ�ƿƯ�ƂƳřŵ�ƵŚĮƾ��ƂƳřŵ�ŽŶƴƸƯ�Ŷƴĩknowledge engineer�Ư�ƶŤƠĭƾ��ŵƺƃ��
ƬĩŹƺƐŝƾƏźƃ�šřŹŚŞƗ�šŹƺƇ�ƶŝ�ƂƳřŵ�ƾŚě�Źŵ�ŶƗřƺƣ�ƹ�ƿųŷ�ƂƳřŵ�ƵŚĮǀƯ�Ƶźƾ�ŵŵźĭ���ƺƃ�ƞƣƺŤƯ�ƵŚĮƳō�Ţſř�żƯźƣ�ƙřźģ�źĭř����
ř� ƵŚĭźƷƿƘƣřƹ�Ʋǀƶĩ�ŶƃŚŝ�ƶŤƃřŵ�ŵƺūƹ�Ţ��Ţſř�żƯźƣ�ƙřźģ� �ř� ƵŚĮƳō��ƿƘƣřƹ�ƲǀƺĮƫř� Śŝ�Ţƽ����Ţſř�żƯźƣ�ƙřźģ� �Ư�ƢŞƐŤƴƯƾ�ř�Źŵ�ŵƺƃƿř�šŹƺƇ�Ʋƿ�ƵŶƗŚƣ�Ʋ

Ư�ƵŵŹƹōźŝƾ�Ư�řźūř�ƺƃ�ƞƣƺŤƯ�ŹƺŤſŵ�ƹ�ŵƺƃƾ�ŵƺƃ����
��

ũŚŤƴŤſř�ŹƺţƺƯ��ƿƴƘƾřźŝ�řŹ�ƂƳřŵ�ƹ��ƵŵŚƠŤſř�ŵƺūƺƯ�ƂƳřŵ�Żř�ƽƷŵ�ƎŝŹ�ƮƷ�ƶŝ�ƶƬŘƀƯ�ƪů�ǀ�Ʈ��ř�ƵŵŚƠŤſř�Śŝ�ũŚŤƴŤſř�ŹƺţƺƯ�Źŵ�ŵƺūƺƯ�ƂƳřŵ�ƹ�ƢƐƴƯ�ŶƗřƺƣ�Ż
ŚěƿŚƤů�ƹ�ƂƳřŵ�ƵŚĮƿŹŚĩ�ƶƔƟŚů�ƢƽƇŚų�ŹŚĩ�ƭŚŬƳř�ƶŝ�ƭřŶƣř�ƾƯ�ƾ�ŚưƳƿ�Ŷ��řƿ�ƪưƗ�ƲƿŚƤů�ƱŵƹżƟř�šŹƺƈŝ�ŚƿŶū�ƢƿŶƽŚě�ƶŝ�ƿƯ�ƂƳřŵ�ƵŚĮƾ��ŶƃŚŝƿ�šŹƺƇ�ƶŝ�Ś
ŤƳǀƶŬ�řƾƿřźŝ�ƽ�źŝŹŚĩ�ƶŝ�ƭǈƗř�ƿƇŚų�ŹŚĩ�ƭŚŬƳř�ŚƾƯ�ƾ��ŶƃŚŝ����
��

ŹŚĩ�ƶƔƟŚůƽ���ř�ƶƔƟŚůƽřźŝ�ƽųŷ�ǀźŚƷ�Ʃřƺſ�Ųſ�Śě�Ƶƽſ�ƶŝ�ƍƺŝźƯ�ǀƯ�ƮŤƀƾ�ŶƃŚŝ����
��

ƂƳřŵ�Ŝƀĩ�šŚƳŚĪƯř��ŚƷŹŚĪƷřŹƾƿřźŝ�ƽř�ƿſ�ƶŝ�ƂƳřŵ�ƱŵƺưƳ�ƶƟŚƋř�ƹ�ŵŚŬǀƮŤƀ��ţŚƳŚĪƯř�ƾƷřƺŴŝ�źĭř�ƶĩ�Ţſř�ǀƄƳřŵ�Ʈƾſ�ƶŝ�ǀƴĩ�ƶƟŚƋř�ƮŤƀǀŚŝ�Ʈƿ�Ŷƿ�Ĩ
ř�Żř�ŹŚŝƿƴĩ�ŹƺŞƗ�ƶƬůźƯ�Ʋǀř�źĭř�Ʈƿſ�Źŵ�ľǈŞƣ�ƂƳřŵ�ƲǀŹƺţƺƯ�ƶŝ��ŶƃŚŝ�ƶŤƃřŶƳ�ŵƺūƹ�ƮŤƀƯ�ũŚŤƴŤſř�ƾƹŹ�ŵƹŹ�ƽǇŚě�Ʊō�ƿƄƾƯ�šŹƺƇ�ƾĭ�ǀŚě�Źŵ�žĜſ�ƹ�ŵźƿ�ƵŚĮ

Ư�Źřźƣ�ƂƳřŵƾĭ�ǀŵź���
��

ŮǀƋƺţ�šŚƳŚĪƯř�řźŝ�ƽŤƳ�ƪůřźƯ�Ʊŵřŵ�ƱŚƄƳ�ǀƶŬ�ĭǀźƽſ�ǀřźŝ�ƵźŞų�ƮŤƀƽ�ƿƘƣřƹ�Śŝ�ƅŚų�ƶƫŚƀƯ�Ĩǀřźŝ�ƮƸƟ�ƪŝŚƣ�ƱŚŝŻ�ƶŝ�źŝŹŚĩ�ƶŝ�ƅŚų�Ţƽ�ŹŚĪŝ�źŝŹŚĩ�
Ưƾ��ŵƹŹ��řƿř�šŚƳŚĪƯř�ƲƿŚƟ�ƲƿŚĩ�ƶĩ�ŵŹřŵ�řŹ�ƵŶŵ�Śŝ�źŝŹƿưƏř�ũŚŤƴŤſř�ƪůřźƯ�ƱŶǀŝ�ƱŚƴǀźŤƄƽưƈţ�ƶŝ�ǀƶŤƟźĭ�Ʈ�ſ�Ǝſƺţ�ƵŶƃǀƵźŞų�ƹ�Ţƃřŵ�ŶƷřƺų�ƮŤƀ�řƾƿ�ƶĩ�

Śě�ŵŹřƹ�ƹř�ƂƳřŵƿưƏř�Ţſř�ƵŶƃ�ƂƳřŵ�ƵŚĮǀŰƇ�šŹƺƇ�ƶŝ�ƹř�ƂƳřŵ�ƶĩ�ŵźĩ�ŶƷřƺų�ƪƇŚů�ƱŚƴǀŢſř�ƵŶƃ�ŵŹřƹ�Ů���
ſ� Śŝ� ƍŚŞţŹř� Źŵ� źĭřǀŚƸŝřƺū� ƹ� Ʃřƺſ� ƮŤƀƾƿſƹ� ŵƺƃ� ŭźƐƯ�ǀ� ŚƯ� ƶŝ� ƮŤƀƿźſ�Ĩƽě� ŹŚĪƷřŹ�ǀƋƺţ� ƹ� Ŷƴĩ� ŵŚƸƴƄǀŰƾƯŻ� Źŵ�ǀř� ƶƴƿƴģ� řźģ� ƶĩ� Ʋǀƫřƺſ� Ʋƾ�

ſźěǀƵŶ�Ưƾ����ŵƺƃ(Why)ř�ƶŝ�ƶƳƺĮģ�ƹ�ƿŤƳ�ƲǀſŹ�ƶŬǀƵŶ�řƿ��Ʈ(How)ůŚƳ�Źŵ�řŹ�ǀř�ƶƽųŷ�ǀŚưƳ�ƵźǀƿŶƷŵ�ƾƯ�ƪǀĪƄţ�řŹ�ŮǀƋƺţ�šŚƳŚĪƯř���Ʈ���
��

źŝŹŚĩ�Śŝ�ƍŚŞţŹř�ƂŴŝ��ƄŴŝ�ƶŝ�ƍƺŝźƯƾƤŤƀƯ�ŹƺƏ�ƶŝ�ƶĩ�Ţſř�ǀŚŞţŹř�Źŵ�źŝŹŚĩ�Śŝ�Ʈ�Ţſř�ƍ���
��

�ƵźŞų�ƮŤƀǀſ�ƽŚƷŵźŝŹŚĩ��
��

æ� ŚūƿżĮƿƴƾřźŝ�ƽ�ƵźŞų�ŵźƟ��ſǀř�ƮŤƀƿŤƳźŤƴƾƯŻ�Źŵ�ǀ�šǇƺƈŰƯ�ƵŹƹŚƄƯ�ƶƴƿ�Ţĩźƃ�Ĩ� 

 ſźŤſŵ�ƭŶƗ�šŹƺƇ�Źŵ�ŹŚĩ�ƭƹřŶţƾ�ƵźŞų�ŵźƟ�ƶŝ� 

 żƷ�ƂƷŚĩƿ�ƶƴ 

 ţŚſŚƀůřƾſ�ƱŵƺŞƳ�ǀĮŤƀų�ƹ�ƮŤƀƾŸěŚƳ�ƿźƽƱō� 

��
ç� Ťſŵ�ƹ�Ĩưĩǀ�ŹŚ�ŚƷ�ƶƯŚƳźŝƽ��Pspice�ƿŚ�Autocad�ƿŚ�MS ProjectŚƷ�ƶƯŚƳźŝ�ƾƿƄƳřŵ�ƶĩ�ŶƴŤƀƷ�ƾřźŝ�ƽưƗ�ƭŚŬƳř�ǀţŚƾřźŝ�ƽŵřźƟř�ƶŝ�Ĩưĩ�ƽ�řŹ�ƅŚų�

�ŶƳŹřŵ� 
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ƯŽŹŶ��̶ έά �ϛਪ ඵෂ�� ��
è 

��

�ƕřƺƳřǀſ�Śŝ�ƪů�ƪŝŚƣ�ƪŗŚƀƯƵźŞų�ƮŤƀ��
��

æ� ƫźŤƴĩ�ƪŗŚƀƯƾ(Control)��ƘƋƹ�ƩźŤƴĩ�ƪŨƯ�ǀ�Ţƿŝ�Ĩǀŝ�Źŵ�ŹŚưǀŹƺƏ�ƶŝ�ƱŚŤſŹŚưƽƘƣƺƯ�ƶĩ�ǀŚƷ�Ţƽƹ�ƿŶƯ�ŽŚƀů�ƹ�ƵĦƿźƿ�ŶƳƺƃ�Ţ��ř�Źŵƿ�ƶƳƺĭ�Ʋ
ŚƷ�Ƶŵřŵ�ƪŗŚƀƯƾƿ�ŰƯ�ŻřǀƯ�ƶŤƟźĭ�ƶƬŘƀƯ�Ǝƾř�Żř�ƹ�ŵƺƃ�ƿřźŝ�ŚƷ�Ƶŵřŵ�Ʋƽſ�ŢƫŚů�ƮƸƟ�ǀ�ƮŤƀƿě�Śǀŝ�Ƃǀƴƾō�ŢƫŚů�ƿſ�ƵŶƴǀƯ�ƵŵŚƠŤſř�ƮŤƀƾ�ŵƺƃ����ƶŝ

ƗƺƳƾŚƷ�Ƶŵřŵ�ƽŹƹō�Ɩưū�ƽƀƠţ�ƵŶƃ�ǀƯ�źƾř�Śŝ�ŜſŚƴŤƯ�ƹ�ŵƺƃ�ƿƀƠţ�ƲǀƳ�ŵŹƺƯ�ƩŚưƗř�źǀƘţ�ŻŚǀǀƯ�řźūř�ƹ�Ʋƾ�ŶƳƺƃ�� 
 

ç� ůřźƏƾ�(Design)��ſ�ŹŵǀŚƷ�ƮŤƀƽůřźƏ�ƾŝ�ƵźŞų�ř�ƶƗƺưŬƯ�ŚƽŵƹŶŰƯ�Żř�ƿřźƃƹ�ŚƷ�Ţƿě�řŹ�źƔƳ�ŵŹƺƯ�ƶƬŘƀƯ�ƎǀŶƴŝ�źĪƽƯ�ƾƶƯŚƳźŝ�ŶƴƳŚƯ�Ŷƴĩ��ŚƷƽ��
Pspice�ƿ�ŚAutocad 

��
 
è� ŴƄţǀƆ(Diagnosis) ���ŴƄţǀƗ�ƆǀŴƄţ���ƹŹŵƺų�Ŝǀŝ�ƆǀŹŚưƽ� 
 

é� ƁŻƺƯō�(Learning)���ſǀřźŝ�ƵźŞų�ƮŤƀƽŹ�ƁŻƺƯō�ƿƋŚƾ� 
��

ê� ƀƠţǀź(Interpertation) �� �Ƶŵřŵ�ŚƷƽƖưū��Źƹōƽ�ŝ�ƵŶƃŵŚưƳ�šŹƺƇ�ƶƿŚƷŹřŵƺưƳ�ƹ�ƲŤƯ�ŜƫŚƣ�Źŵ�ƲƾƿŚưƳ�ƿ�ƹ�ŜƬƣ�ŹřƺƳ�ŶƴƳŚƯ�ŵƺƃ�Ƶŵřŵ�ƂƿƀƠţ� Śǀ�ź
ƹŹ�Żř�ŵźƟ�šǇŚůƽƵźƸģ� 

 
ë� ŚěƿƂ(Monitoring) ���ſǀŚƷ�ƮŤƀƽŚě�ƿŹŵ�šŚƗǈƏř���ƂƿŤƟŚƾŰƯ�Żř�ǀƘƋƹ�Śŝ�řŹ�ƶƬŘƀƯ�ƎǀŚƷ�Ţƽů�ǀţŚƾŚƤƯ�ŽŚƀů�ƹ�ƿƯ�ƶƀƾ��šŹƺƇ�Źŵ�Śţ�Ŷƴĩ

Żƹźŝ�ŴƄţ���ƪĪƄƯǀƯřŶƣř�ƹ�ƵŶƃ�Ƶŵřŵ�Ɔ�ŵƺƃ�ƭŚŬƳř�ƭŻǇ�šŚ 
 

ì� ƶƯŚƳźŝ�Źƿżƽ(Planning)�� �� ƭŚŬƳř� Żř�ŢƀţŹŚŞƗƿźſ�ĨƽƬưƗ�ǀřźŝ�šŚƽſŹ�ǀƟŶƷ�ƶŝ�ƱŶƾřźƃ�ŢŰţ�ƅŚų�ƿƶƬŘƀƯ�Ǝ� �ƿƴƘƾŚƷ�ƭŚĭ�ƾƿ�źƔƳ� Źŵ� řŹ�
ĮŝǀźƿƏ�šŹƺƇ�Źŵ�ƶĩ�Ʈƾſźŝ�źƔƳ�ŵŹƺƯ�ƝŶƷ�ƶŝ�ŚƷ�ƭŚĭ�ǀƮ� 

 

í� Şƃǀƶ�ŻŚſƽ(Simulation)���ſǀưŤƀƾř�ƶƳƺĭ�ƶŝ�ƽŻŚſ�ƩŶƯ�ƽŹŚŤƟŹ�ƶĩ�ŵƺƃ�ſ�ǀŻŚſ�ƩŶƯ�ƮŤƀƽŵƹŶů�Śţ�ƵŶƃ�ƽŝ�ǀƘƣřƹ�ŹŚŤƟŹ�źĮƳŚƾſ�ǀƳŵ�Źŵ�ƮŤƀǀŚƽ�
ƘƣřƹƾſŹźŝ�ƩŚŨƯ�ŹƺƏ�ƶŝ�ŶƃŚŝ�ƾƹŹ�ƶƫżƫŻ�šřźŧř�ƽ�ƿŶū�ƩƺƈŰƯ�Ĩƿ�Źŵ�ŶƿŰƯ�ĨǀŻŚŬƯ�Ǝƽ� 

��

î� Ƃǀě�İƴǀŝ��predication�����ƭŚƳ�ƶŝ�įř�ƶƯŚƳźŝ�ǈŨƯpant �ƩŚſ�Źŵ�æîíèƘţ�ƶĩ�ǀǀſƹ�ƶŝ�šǈƛ�šŹŚƀų�Ʋǀ�šŚƟř�ƶƬƾƯ�ƾƴǀŝ�Ƃǀě�řŹ�Ƨŵź� 

��
��

æå� żƿƺŬţ(Prescription)��İƯ�ŵřźƟř�ƶŝ�ƶǀƇƺţ�įźƀĪƿ��ŶƃŚŝ�İƯ�İĪƃżě�ƶųŚƃ�Źŵ�Ʊř�İƬƇř�ŵźŝŹŚĩ�ƹ�Ŷƴĩ��ǈŨƯblue box ř�Żř�įř�ƶƯŚƳźŝ��ƿ�įřźŝ�ƕƺƳ�Ʋ
Ţſř�İĭŵźƀƟř���

��
��
��

Ƃſźě�ƾƯ�ƽźĮƿŵ�ƪŗŚƀƯ�Śƿō��ƵŶƯō�ǇŚŝ�Źŵ�ƶƧ�ƾƬŗŚƀƯ�źŝ�ƵƹǈƗ��ů�ƪŝŚƣ��ƵźŞų�ƽŚƷ�ƮŤƀǀſ�Śŝ�ƶƧ�Ŷƴƿżŝ�ƩŚŨƯ�ŶǀƳřƺţ�ŶƃŚŝ�ƪ��
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é 

��

Ʋƿźưţ���ƬƇř�ƶƠƫƺƯ�ƹŵƾſ�ǀŚě���ƵźŞų�ƮŤƀƿƯ�ũŚŤƴŤſř�ŹƺţƺƯ�ƹ�ƂƳřŵ�ƵŚĮƾŶƃŚŝ����ƹŵ�Ʋƿř�ƽřƺŤŰƯ��ƱřŹŚƧźǀưƘţ��ƱŚſŶƴƸƯ��ƱŚƨƃżě�źǀƔƳ�ƵźŞų�ŵřźƟř�ƽřźŝ
ŵƺŝ�ŶƷřƺų�ƶģ��ƶƠƫƺƯ�ƩŚŨƯ�Śƿ�ƩŚŨƯ�Śŝ��Ţſř�ƶƳƺĮģ�ŚƸƳō�Ǝſƺţ�ƶƫŚƀƯ�ƪů�ƾĮƳƺĮģ���ƿř�ƶŝ�ƶūƺţ�Śŝ�ƶƫŚƀƯ�ƪů�ƾĮƳƺĮģ�ƾƿŚƷŶǀƷŵ�ŮǀƋƺţ��ƶƠƫƺƯ�ƹŵ�Ʋ���

��

��
ƪƨƃæ�ç��ƵźŞų�ƶƳŚƯŚſ�Ʀƿ�ƾƬƧ�ŹŚŤųŚſ��

 

ũŚŤƴŤſř�ŹƺţƺƯ 

ƂƳřŵ�ƵŚĮƿŚě 

�ƵřŹƪů ƶƫŚƀƯ 



ƵŵŚǀě�ƮŤƀǀſ�ƽŻŚſ�ƵźŞų�ƽŚƷ���������������������������������ƮŤƀǀſ���������ƵźŞų�ƽŚƷ��ƽźſ�ƭƹŵ��������������������Expert System Implementation 

 

ŽŹŶƯ��̶ έά �ϛਪ ඵෂ�� ��
ê 

ϥΧஉ�ϟ �̵έ߮α࣎ീࣂඋ�ϥά �̵ධෆ� �
řźŝƽě�ǀƵŵŚ�ŻŚſƽſ�ǀƮŤƀ�ŚƷƽƵźŞų���

o Źřżŝř(Tools) ���
o ƱŚŝŻ (Language) ���
o ƶŤſƺě(Shell) ���

ŵŹřŵ�ŵƺūƹ���
��

Źřżŝř ���
��

ŰƯǀƶƯŚƳźŝ�Ǝ�ƺƳƿƀƾƬŝŚƣ�źŝ�ƵƹǈƗ�ƶĩ�Ţſř�ǀŢ�ŚƷƽ�ƿŰƯ�ĨǀƶƯŚƳźŝ�Ǝ�ƺƳƿƀƾŚƓƹ�ƿŵ�ƞƿźĮƽƔƳ�ǀŶƯ�źƿźƿŚƟ�ŢƿŚưƳ���ŚƸƬƿƟřźĭ�ƂǀĪƾŶŞţ�ƹ�ƿŵ�ƱŚŝŻ�ƶŝ�ŚƷŶĩ�ƪƿ�źĮ
ƮƷřźƟ�řŹ�Ưƾ�ŝ�Ŷƴĩųźƾř�Żř�ƿƶƳƺĭ�ƶŝ�ŚƷŹřżŝř�Ʋ�řƽůřźƏ�ƾƵŶƃ��Ƴ�ƭŻǇ�źŝŹŚĩ�ƶĩ�ŶƳřǀƷ�ŢƀǀŶĩ�ĢƽƯ�ƹ�ŶƴĩŵŹřƹ�řŹ�ƾ��ƩƹřŶū�šŹƺƇ�ƶŝ�řŹ�ƶƬŘƀƯ�ƪů�ƁƹŹ�ŶƳřƺţ

ƿŚƷŹřŵƺưƳ�ŚƾƿŚưƳ�ŵŹřƹ�ƿŹƺŝżƯ�Źřżŝř�Ʊō�Żř�žě�ƹ�Ŷ���ŶƧ�ř�řŹ�ƿŚưƳ�ŵŚŬƿŹřżŝř�ŶƴƳŚƯ�Ŷƽ�ƭŚƳ�ƶŝ�KVision ŵ�šŹƺƇ�ƶŝ�řŹ�ƂƳřŵ�ƶĩ�ƿŹřŶƽř�ƿƯŵŚŬƾ�ĩ�Ŷƴ���
��

ƱŚŝŻ��
���

ƾƯ�ƮƷřźƟ�ƾƀƿƺƳŶƧ�ƽřźŝ�ƭŻǇ�šŚƳŚƨƯř�ŶƴƴƧ���
ŨƯŚƩ��ƱŚŝŻ�ŚƷƾƿ�ŶƴƳŚƯ�C, Prolog ,Lispřźŝ��ƽř�ƿſ�ŵŚŬǀƵŵŚƠŤſř�ƵźŞų�ƮŤƀ�Ưƾ��ŶƳƺƃ���
��

ƶŤſƺě 
��

ƶŝ�ǇƺưƘƯ�ſǀƵźŞų�ƮŤƀ�řƽř�ƂƳřŵ�ŶƣŚƟ��ŵŹřŵ�ƵŹŚƃřźŝ�źŝŹŚĩ�ƹ�ƽř�ƿſ�ŵŚŬǀŚŝ�ƎƤƟ�ƵźŞų�ƮŤƀƿŚě�ŶƿŚưƳ�źě�řŹ�Ʊō�ƂƳřŵ�ƵŚĮƿ�Ŷ���
ŝſ�ƩŚŨƯ�ŹƺƏ�ƶǀĪƃżě��ƵźŞų�ƮŤƀƾ�MYCINſ��ǀƵźŞų�ƮŤƀ�řƽřźŝ�ƽŴƄţ�ǀŝ�ƆǀŹŚưƽĦƴƴƯ�ƿƯ�Ţƾ�ŶƃŚŝ��ř�źĭř�ƩŚůƿſ�ƲǀŴƄţ�ƂƳřŵ�ŶƣŚƟ�ƮŤƀǀŝ�ƆǀŹŚưƽ�ƅŚų�

�ƶŝ�ŶƃŚŝƿ�ĨShellŶŞţ�ƿƪ�Ưƾ�řŹ�Ʊō��ƶĩ�ŵƺƃ�Empty MYCIN �ƿ�ŚE-MYCINƯ�ƾ�ŝ�ƂƳřŵ�źĭř�ƶĩ�ŶƴƯŚƳǀŹŚưƽŵ�ƿźĮƽƵŵřŵŹřźƣ�Ʊō�Źŵ��ſ�ŵƺƃǀưŤƀƾřźŝ�ƽ�
ŴƄţǀŝ�ƆǀŹŚưƽŵ�ƿźĮƽ�ŵƺŝ�ŶƷřƺų����
��

ŚƷ�ƺĮƫřƽƶƯŚƳźŝ��ƺƳƿƀƾ��
��

æ� ƱŚŝŻ�ŚƷƽƹŹ�ƿƶ�řƽ(Procedural)� 

ř�Źŵ�ƿƱŚŝŻ�Ʋ�Śŝ�ŚƷƿ�ŶƳƹŹ�Ŷ�ƾĮƳƺĮģ�ƹŝ�ŹŚĩƽřźſ�ǀŝ�ƮŤƀǀſ�Śţ�ŵƺƃ�ƱŚǀŵƺƃ�ƶŤųŚſ�ƮŤƀ�� 

ƱŚŝŻ�ŚƷƾƿ�ƱƺĤưƷ�C, Pascal�ƱŚŝŻ�ƶƿƹŹ�ƽŚƷ�śƺƀŰƯ��ƽř�ƾƯ�ŶƳƺƃ���
 

ç� ƱŚŝŻ�ŚƷƽƇƺţ�ǀƠƾ(Declarative) 

ř�ŹŵƿƱŚŝŻ�Ʋ�źƘţ�ŚƷƿſ�Źŵ�ƶƬŘƀƯ�šŹƺƇ�ƞǀƮŤƀ�Ư�ƶƬŘƀƯ�ƪů�ƶŝ�źŬƴƯ��ƾ�ŵŵźĭ� ƱŚŝŻ�ŶƴƳŚƯ�ŚƷƽ�SQL , Prolog , CLIPS , Protoje 
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Ƃſźě��ſ�ŹŵǀƮŤƀ�ŚƷƽƬĩ�ŹƺƏ�ƶŝ�ƹ�ƵźŞų�ƾŚƷŵźŝŹŚĩ�ƽƗƺƴƈƯ�ƁƺƷ�ƾƱŚŝŻ�Żř�Ţſř�źŤƸŝ���ŚƷƽƇƺţ�ǀƠƾŵŵźĭ�ƵŵŚƠŤſř����řźģ���ŵƺūƹ�Ʋƿř�Śŝōƿ�ƱŚĪƯř�Ś
ěǀƵŵŚ�ŻŚſƽſ�ǀƮŤƀ�ŚƷƽƱŚŝŻ�Śŝ��ƵźŞų��ŚƷƽ�ŮƐſ�ƾƳŚǀƯ�ŮƐſ�Śƿ�ƲǀƿŚě��ŵŹřŵ�ŵƺūƹ���
��
��

ƫŚŨƯƾřźŝ�ƽ��ƱŚǀŝƬŝŚƣǀŢ��ƽŚƷƇƺţ�ƱŚŝŻǀƠƾ��
ƴĩ�ƉźƟǀƵŵŚſ�Ɲřźĭ�Ŷ�řƽŻ�šŹƺƇ�ƶŝ�ƿŹřŵ�źƿ�Ʈ��

��

��
ƪƨƃç�æ��Ƶźĭ�ƶſ�Śŝ�ƾƟřźĭ��

��

ƂſźěƱŚŝŻ�Źŵ�ǇŚŝ�Ɲřźĭ��CƯ�Ŷĩ�ƶƳƺĮģ�ƾ��ŵƺƃ��
ŲſŚě���ƱŚŝŻ�ŹŵC Ư�ƾŚŝ�ƿ�ŢƀƿźţŚƯ�ĨƿźƘţ�žƿřŻř�ƶŝ�ƹ�ŵƺƃ�ƞƽ�ŵƺūƹ�ƿŝ�ƩŚǀřŹŵ�Źŵ�Ƶźĭ�ƹŵ�Ʋƿ�ŵŶƗ�źƓŚƴŤƯ�ƶƿŹŵ�ƹ��ĨƀƯ�ƱřŶƤƟ�šŹƺƇ�ǀ�Źřźƣ�źƠƇ�ŵŶƗ�ź

ĭǀŵź���
��

ưƷǀ�ƱŚŝŻ�Źŵ�Ɲřźĭ�ƲƱŚŝŻ�źǀƔƳ�ƾƠǀƇƺţProlog ���Ż�šŹƺƇ�ƶŝƿźƘţ�źƿƯ�ƞƾ�ŵƺƃ����
Arc(a,b) 
Arc(b,c) 
Arc(c,b) 
Path (x,y)  if  arc(x,y) 
Path (x,y)  if  arc(x,z) && path(z,y)��

ř�Źŵƿ�ƱŚŝŻ�Ʋ�ƟŚĩ�ŚƸƴţǀƀƯ�ŢƀǀŚƷźƽźƘţ�ŵƺūƺƯ�ƿŶƳƺƃ�ƞ����
��

ƺƏ�ƶŝ��ƾƬƧ�ŹŚƸƳŚŝŻƽƛ�ǀƹŹ�źƿƶ�řƽƾƯ�ƮǀƀƤţ�źƿŻ�ƶŤſŵ�ƹŵ�ƶŝ��ŶƳƺƃ���
æ� ƇƺţǀƠƾ� ��� 

 ƴŤŞƯƾ��ŶƴƳŚƯ�ƢƐƴƯ�źŝ�Prolog 

 ƴŤŞƯƾ�ŶƴƳŚƯ�ƵŶƗŚƣ�źŝ�CLIPS 

 ƴŤŞƯƾźƟ�źŝ�ƿŶƴƳŚƯ�Ʈ Protoje ��
ç� ƛǀƇƺţ�źǀƠƾ� 

 ƶĪŞƃ�ŚƷƽŞƈƗ�ƾ�ƮŤƀǀſ�ƹ��ƾƿřźƤŤſř�ƽŚƷ��řƿƱŚŝŻ�Ʋ��Żř�ŚƷƿźſ�Ĩƽŗżū�ƹ�ƶƳƺưƳ�ǀšŚ�Ƭĩ�ƶŝ�ǀƯ�šŚƾ�ſŹŶƴ�ŝ�ƶŝ�ǀŵ�ƱŚƿř�źĮƿŚŝŻ�Ʋ�Ʊ�ƬŝŚƣ�ŚƷǀ�Ţ
ưƘţǀ�ŶƳŹřŵ�Ʈ� 

�ƕřƺƳř�Żř�źŤƄǀŝ�šŚƗǈƏř�ŜƀƧ�ƽřźŝƱŚŝŻ��ƶƯŚƳźŝ�ƽŚƷ�ƾƀƿƺƳ�ŽŹŵ�ŦůŚŞƯ�ƶŝ�ƵŵŚǀě�ƹ�ƾůřźƏ��ƱŚŝŻ�ƽŻŚſ�ƶƯŚƳźŝ�ƽŚƷ�ƽŻŚſ(PL)���ƶƘūřźƯ�ŶǀƴƧ���

a 
b 

C 
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߮Ζ ߮αϟ �Ϋ࣎ീࣂඋ�ϥά �̵ධෆ� �
ƶƠƫŒƯ��ƽŚƷ�ƾƬƇřƮŤƀǀſ�ƵźŞų�ƽŚƷ 
 

ƪĪƃ�Źŵè�æ��ƶƠƫƺƯ�ƹ�ŹŚŤųŚſ��ƾƬƇř�ƽŚƷƿƵźŞų�ƱŚƀƳř�Ĩ�Ƴ�ƱŚƄ�Ƶŵřŵ�ƵŶƃ��Ţſř��řƿŚưƳ�ƪĪƃ�Ʋƿ�ƹ��ƶƔƟŚů�ƕƺƳ�ƹŵ�ŵƺūƹ�źĮƳŚƿ�ƶƠƫƺƯ�ĨReasoning��ƿ�Ś
Ţſř�ƩǇŶŤſř���

��
��
��
��
��
��
��
 

 
ƪƨƃè�æ��ƶƠƫƺƯ�ƵźŞų�ƱŚƀƳř�Ĩƿ�ƾƬƇř�ƽŚƷ��

��
 
 (Long Term Memory = LTM)��ƿŚů�ŚƶƔƟ�šŶƯŶƴƬŝ��ƂƳřŵ�ŚƷƽƶƬŘƀƯ�ƪů�Śŝ�ƎŞţźƯ��ƶƔƟŚů��řƽưƈţ�Źŵ�ƶĩ�ǀƮ�ĭǀźƽƵŵŚƠŤſř�Ʊō�Żř��Ưƾ�ŵƺƃ���
 (Short Term Memory = STM)��ƿƶƔƟŚů�Ś�ƵŚţƺĩ�šŶƯ��ƶƔƟŚů�ƽřřźŝ�Ţſř�ƽŹƹō�Ɩưū�ƽ�šŚƗǈƏř��ŻřŰƯǀřźŝ�ƎƽƁŻřŵźě� 

 Reasoning �ƿ�ƩǇŶŤſř�Ś��ƁƹŹ�ƶƗƺưŬƯ�ŚƷƽ�ƂƳřŵ�Żř�ƵŵŚƠŤſř� 

��
��

ŵźƟ�źĭřƽƶƘūřźƯ�ƵźŞų�ŵźƟ�ƶŝ��ŚưƳƿŚưƴƷřŹ�ƹř�Żř�ƹ�ŶƾƿŚƤů�řŶŤŝř�ŶƷřƺŴŝ�ƿƤƾƶƬŘƀƯ�ŵŹƺƯ�Źŵ��ƶŤƟźĭ��Ưƾ�ř�ƶŝ�ŵƺƃƿŚƤů�Ʋƿ�Ƣcase factƶŤƠĭ��Ưƾ��Ǝſƺţ�ƶĩ�ŵƺƃ
śřƺū�ƹ�Ʃřƺſ�ŚƷƾƿŝ�ƶĩ�ǀƯ�šŹƺƇ�ƹř�ƪŝŚƤƯ�ƆŴƃ�ƹ�ƵźŞų�ŵźƟ�Ʋƾĭ�ǀŵź�Ɩưū��Źƹōƽ�Ưƾ�ŵƺƃ��Śě�ƶƬůźƯ�ŹŵƿƳŚƾţŚƗǈƏř��ŽŚſř�źŝ�ƵźŞų�ŵźƟ�ƾ�ƹ�ŵŹřŵ�ƶĩ�

LTM �ƹ�STM �ƿě�ĨǀŵŚƸƴƄ��Advice��Ư�ƾ�ŶƷŵ����
��

ƩŚŨƯ���
Įŝ�źƔƳ�Źŵ�ƵźŞų�ƱřƺƴƗ�ƶŝ�řŹ�Ĩƃżě�źĭř�ƩŚŨƯ�ƱřƺƴƗ�ƶŝǀźƿŶ����

ŚŤƳ�ƹ�ƩŚů�ŭźƃ�šŶƯ�ƵŚţƺĩ�ƶƔƟŚůƿŚƯŻō�ŪƿŝźŬţ�šŶƯ�ŶƴƬŝ� ƶƔƟŚů�ƹ�Ţſř�ŶƷřƺƃ�ƹ�šŚƄǀƄƳřŵ�ƹ�šŚƘƫŚƐƯ�ƹ�šŚƾƵŵƺưƳ�Ŝƀĩ�ľǈŞƣ�ƶĩ���ƩǇŶŤſř�ƹ�Ţſř
ŤƳǀƶŬ�řƽſř�ƬŞƣ�ƂƳřŵ�ƹ�ŚƸŝřƺū�ƹ�Ʃřƺſ�ƹ�ŶƷřƺƃ�Żř�ƵŵŚƠŤſř�Śŝ�ƶĩ�ŢƾƯ�ƶŤƟźĭ�ƾ��ŵƺƃ���
��

��
Reasoning��

��
��

LTM 

STM 

��

��
Advice 
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Żř�ƾƫŚŨƯKnowledge Base  

�ƵźŞų�ŵźƟƿƳŚĪƯ�ĨǀŢſř�Ĩ���
��

RULE 1: 
IF the car will not start  
THEN the problem may be in the electrical system 

 
ƃŚƯ�źĭřǀſ�Żř�Ţſř�ƲĪưƯ�ŶƄƳ�ƲƃƹŹ�ƲǀŶƃŚŝ�ơźŝ�ƮŤƀ��

RULE 2: 
IF the problem may be in the electrical system  
AND the battery voltage is below 10 volts 
THEN the fault is a bad battery  

 
ſ�Żř�ƪĪƄƯ�źĭřǀźţŚŝ�ŻŚŤƫƹ�ƹ�ŶƃŚŝ�ơźŝ�ƮŤƀƽ�Żř�æåźţŚŝ�Żř�ƪĪƄƯ�žě�ŶƃŚŝ�źŤưĩ�Ţƫƹ�ƽ�Ţſř���

 
ƽŹƹōŵŚƿ��ŚěƿƄŴŝ�ƂƳřŵ�ƵŚĮƾſ�Żř�ǀƶĩ�Ţſř�ƵźŞų�ƮŤƀƈƈŴţ�ƂƳřŵ�ƪƯŚƃ�ƾŢſř����

��
ŤƣƹƾƶƔƟŚů��ƴƟ�ƵŻƺů�ƶŝ�šŶƯŶƴƬŝƾ�ƂƳřŵ�ƾſŶƴƸƯ�ƹ�ſǀƵźŞų�ƮŤƀ��Ưƾ�ōƿŶŞţ� �Ŷƿ�ƶŝ�ƪ�ƭƺƸƠƯŚěƿƂƳřŵ�ƵŚĮ�Ư�ƾ�ſ�Źŵ�šŶƯ�ŶƴƬŝ�ƶƔƟŚů�ƩŵŚƘƯ�žě��ŵƺƃǀ�ƮŤƀ

Śě�ƱŚưƷ�ƵźŞųƿŵƺŝ�ŶƷřƺų�ƂƳřŵ�ƵŚĮ���
��

ƶƔƟŚů�ƩŵŚƘƯ�ƵŚţƺĩ�šŶƯ�ƶƔƟŚů��ŹŚĩƽ�ƿŚ�Working Memory�ŢſřŚĩ�ƶƔƟŚů��ŹƽƄŴŝ�ƾſ�Żř�ǀ�ƪƯŚƃ�ƶĩ�Ţſř�ƵźŞų�ƮŤƀƿƶŤƟŚ�ŚƤů�ƹ�ŚƷƿƞƄĩ�Ƣ��Źŵ�ƵŶƃƿ�Ĩ
ŝ�śřƺū�ƹ�Ʃřƺſ�ƶƀƬūǀſ�Ʋǀ�źŝŹŚĩ�ƹ�ƵźŞų�ƮŤƀ(session)Ư�ƾ�ŶƃŚŝ�� 

 
ſ�ƱŚƀƳř�ŹŵǀƩǇŶŤſř�ƮŤƀ�(Reasoning) ſ�Źŵ�ƹ�ǀ�ũŚŤƴŤſř�ŹƺţƺƯ�ƵźŞų�ƮŤƀ(Interence Engine) ŵŹřŵ�ŵƺūƹ��ƶŝ�ŝ�ǀŵ�ƱŚƿ�źĮReasoning�ŻƺƴƷ�ƱŚƀƳř�ŹƺƏ�ƶŝ�

�ƪƯŚƧƩŶƯ�ƪŝŚƣ�ŻŚſƽƳ�ǀŢƀ���řźģƄŴŝ�ƾ�Żř�Reasoning ƩŶƯ�ƪŝŚƣ�ƶĩ��ŻŚſƽ�Ţſř�Inference�ƯŚƳ�ǀƵŶ�Ưƾ�ŵƺƃ���
��

ũŚŤƴŤſř�ŹƺţƺƯ(Interence Engine)���
��

��ũŚŤƴŤſř�ŹƺţƺƯƿſ�Źŵ�ƵŶƳŻřŵźě�ĨǀŚƤů�ƶĩ�Ţſř�ƵźŞų�ƮŤƀƿŹŚĩ�ƶƔƟŚů�Źŵ�ƵŶƃ�ƵŶƳŚŬƴĭ�ƢƽŚě�Źŵ�ƵŶƃ�ƵŶƳŚŬƴĭ�ƂƳřŵ�Śŝ�řŹ�ƿƂƳřŵ�ƵŚĮƈƈŴţ�ƾ�Źŵ�ŵƺūƺƯ�
Śěƿřźŝ�ƂƳřŵ�ƵŚĮƽſŹ�ǀŤƳ�ƶŝ�ƱŶǀŞƐţ�ƶŬǀƢ�Ưƾ��ŶƷŵ���

 
STEP 1: 
Expert System : Does the car not start? 
USER : True 

ſǀ�ƵźŞų�ƮŤƀ��ōƿƃŚƯ�ŚǀƲƃƹŹ�Ʋ�ưƳƾ���ŵƺƃ��
�źŝŹŚĩ��ƶƬŝ�ưƳ�ƲƃƹŹ�ƾ��ŵƺƃ��

��
User Assert : the car will not start 
System Assert : the problem may be in the electrical system 

ŝǀƳŚǀ�źŝŹŚĩ�ƶ��ƃŚƯǀưƳ�ƲƃƹŹ�Ʋƾ��ŵƺƃ��
ŝǀƳŚǀſ�ƶǀ�ƮŤƀ��ſ�Żř�ƪĪƄƯ�Ţſř�ƲĪưƯǀźŤĪƫř�ƮŤƀƿĪƾ�ŶƃŚŝ����
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��
STEP 2 : 
Expert System : is the battery voltage below 10 olts ? 
USER : True  

ſǀ�ƵźŞų�ƮŤƀ��ōƿźţŚŝ�ĥŚŤƫƹ�ŚƽŻ�ƿ�źæå�źŝŹŚĩ�������Ţſř�Ţƫƹ���ƶƬŝ���
 
USER ASSERT : The battery voltage is below 10 volts 
SYSTEM ASSERT : The fault is a bad battery 

ŝǀƳŚǀ�źŝŹŚĩ�ƶ��źţŚŝ�ĥŚŤƫƹƽŻ�ƿ�źæå�Ţſř�Ţƫƹ���
ŝǀƳŚǀſ�ƶǀ�ƮŤƀ��źţŚŝ�Żř�ƪĪƄƯƽ�Ţſř����
��

ƸƀţǀƋƺţ�šǈǀŮ�(Explanation Facility)��
��

ſǀŚŝ�ƵźŞų�ƮŤƿƬŝŚƣ�ŶǀƋƺţ�Ţǀ�Ůƿūƺţ�ŚǀƶŲſŚě���ŚƷƽ�ŶƃŚŝ�ƶŤƃřŵ�řŹ�ŵƺų���Ƌƺţ�ƕƺƳ�ƹŵǀƳ�ŵŹƺƯ�Ůǀ�Ţſř�ŻŚ��
æ� Explaining How�ř�ƶŝ�ƶƳƺĮģƿſŹ�ŲſŚě�Ʋǀ��Ţſř�ƵŶ 

ç� Explaining Whyř�ƶŝ�řźģ�ƿſŹ�śřƺū�Ʋǀ��Ţſř�ƵŶ 

řƿƋƺţ�ƲǀƷŵ�ŹŚŞŤƗř�ŢƸū�šŚŰƾ�ŢſŚƷ�ŲſŚě�ƶŝ����
��

ƋƺţǀĮƳƺĮģ�Ůƾ���
��

EXPERT : The battery is bad  
PERSON : How ? 
EXPERT : Since your car wont start I assumed there was a problem with the electrical system . once I found  the battery voltage was 
below 10 volts I knew the battery was bad. 

��
ƵźŞų�ŵźƟ�źţŚŝ�ƽ��ŵŹřŵ�ƪĪƄƯ���
ƆŴƃ�ř�ƶŝ�ƶƳƺĮģ�ƿſŹ�śřƺū�ƲǀŶƽ����

ƵźŞų�ŵźƟ�Ťƣƹ�ƾŵ�ƿƃŚƯ�ƭŶǀƹŹ�ƲưƳ�Ʋƃƾ�ŽŶů�ŵƺƃ�ſ�ƶĩ�ƭŵŻǀźŤĪƫř�ƮŤƀƿĪƾƯŚĮƴƷ�ƹ�ŵŹřŵ�ƪĪƄƯ�ƾŵ�ƶĩ�ƿźţŚŝ�ĥŚŤƫƹ�ƭŶƽŻ�ƿ�źæåưƸƟ�Ţſř�Ţƫƹ�ǀ�ƪĪƄƯ�ƭŶ
źţŚŝ�Żřƽ�Ţſř�����

��

ſǀŚƷ�ƮŤƀƽĮƳƺĮģ�ƶŝ�ŲſŚě�Źŵ�ƵźŞų�ƾ�Ƴřƺƣ�ǀŝ�řŹ�ũŚŤƴŤſř�Źŵ�ƵŶƃ�ƵŵŚƠŤſř�ƲǀƯ�ƱŚƾ�Ŷƴƴĩ���
��

��
Ƌƺţǀřźģ�Ůƾƿ���

EXPERT : will the car not start 
PERSON : why ? 
EXPERT : if I know that the car wont start then I usually assume the problem is in the electrical system  

ƵźŞų�ŵźƟ�ƃŚƯ�ǀưƳ�ƲƃƹŹ�Ʋƾ���ŵƺƃ��
ƆŴƃ�ř�řźģ�ƿƯ�řŹ�Ʃřƺſ�Ʋƾſźě�ƾ����

ƵźŞų�ŵźƟ�Ŷŝ�ƲƯ�źĭř�řƃŚƯ�ƮƳǀƯ�ƉźƟ�ľǇƺưƘƯ�Ŷƃ�ŶƷřƺŴƳ�ƲƃƹŹ�Ʋƾ�ſ�Żř�ƪĪƄƯ�Ʈƴĩǀ�ơźŝ�ƮŤƀ�Ţſř���
��

ſǀƮŤƀ�ŚƷƽřźģ�ƶŝ�ŲſŚěŹŵ�ƵźŞų�ƾƿƳƺƳŚƣ���ƾſŹźŝ�ƩŚů�Źŵ�ƶĩ�řŹ�ƾŢſř��Ƌƺţ�ǀŮ�Ưƾ�ƷŵŶƴ���
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ŽŹŶƯ��̶ έά �ϛਪ ඵෂ�� ��
æå 

��

Ǝſřƹ(Interface) 

ƄŴŝ�ƎſřƹƾŢſř�ƍŚŞţŹř�Źŵ�źŝŹŚĩ�Śŝ�ƶĩ�Ţſř����
��
��

ƶƈŴƄƯ�ŚƷƽſ�ǀƵźŞų�ƮŤƀ��
��

æ� ŻŚſřŶūƽƩźŤƴĩ�Żř�ƂƳřŵ���� 

ƿŚě�ŮƐſ�ĨǀƿƲ�ř�źţƿŦŰŞƯ�Ʋ�Śě�Źŵ�ƿ�Ţſř�ƵŶƷŚƄƯ�ƪŝŚƣ�Ƶŵřŵ�ƵŚĮ��ě�ŹŵŚƿƘſ�Ƶŵřŵ�ƵŚĮƾř�źŝ�ƿƵŵřŵ�ƶĩ�Ţſř�Ʋ�ƹŹ�Żř�ŚƷƿƶ�ŚƷƽě�ǀƵŵŚ�ŻŚſƽ�ƹŹ�ƵŶƳƺƃƽ�
Ƶŵřŵ�ŚƷ��ŶƴƃŚŝ�řżŬƯ���ř�ŹŵƿŽŹŵ�Ʋ�Ƶŵřŵ��ƹŹ�ƹ�ƂƳřŵ�ƱŚưƷ�ŚƷƿƶ��ƱŚưƷ�ŚƷũŚŤƴŤſř�ŹƺţƺƯƯ�ƾ�ŶƃŚŝ��żƯƿř�ŢƿŻŚſřŶū�Ʋƽř�ƿưƘţ�ƶĩ�Ţſř�Ʋǀ�ƮƿĮŤƟŚƾ�Źŵ�
ſǀƮŤƀ�řżƟř�ƿƂ�Ưƾ�ƿ�ŶŝŚ���
��
ç� ŹřŵŹƺųźŝƽŴţ�ƹ�ƵźŞų�ƂƳřŵ�Żř�ƈƈƾ� 

è� ƹŹ�źŝ�żĩźưţƽƆƈŴţ��ŚƷƽƵĦƿƹ�ƹ�ƅŚų� 

é� ŚƷŵŚưƳ�Śŝ�ƩǇŶŤſř�� 

Data Processor���ƾƫƺưƘƯ�ƶƯŚƳźŝ��
Knowledg Processor���ƮŤƀǀſ�ƶƯŚƳźŝ��ƵźŞų�ƽŚƷ��

 
ê� �ƩǇŶŤſřƹ�ƦǀŤſŹƺǀƷ�ŝźŬţƾ�ƫǇŶŤſř�ƾƶŝźŬţ�źŧř�źŝ�ƶĩ��ŢſŶŝ��Ưƾ�ōƿŶ� 

ë� ƬŝŚƣǀƣŵŚƳ�ƩǇŶŤſř�ŢǀƢ��ƿƴƘƾƳřƺƣ�Śŝ�ǀƫŚưŤůř�Ʋƾ�ƩǇŶŤſř�ƮƷ�ŚưƳƿŶ� 

�����ƎǀŰƯ�Źŵ�ŶƳřƺŤŝ�ŶƿŚŝ�ƵźŞų�ƮŤƀǀſ�����Ţſř�ƢǀƣŵŚƳ�šŚƗǈƏř�ƶƧ�ƾƿŚƷ��ŢƀǀƳ�ƪƯŚƧ�����ŶƴƴƧ�ƩǇŶŤſř����ƾƯ�ƩǇŶŤſř�Ʋƿř��������šŚºƗǈƏř�Ʊƺºģ�ŶƃŚŝ�ƵŚŞŤƃř�ŶƳř�ƺţ
���ŢƀǀƳ�ƪƯŚƧ���ƵŻŚţ�ƹ�ŵŹřŵ�ƶŝźŬţ�ƶƧ�ŶƿźǀĮŝ�źƔƳ�Źŵ�řŹ�ƾƨƃżě�ǈŨƯ�ŹŚƧ�ƮƷ�ŢƀǀƳ��������Ƃǀºě�ƾºƳřźŰŝ�ŢǀƘºƋƹ�ƶºƧ�ƾƳŚºƯŻ�ƾºƫƹ���ƾºƯ���ŶºƿŚŝ�ŶºƿōƺŤŝ��ŶºƳř��Śºŝ�

�ŵźǀĮŝ�řŹ�Ʈǀưƈţ�ƲƿźŤƸŝ���ƮƧ�šŚƗǈƏř���
 
ì� ŵƹŶŰƯƿŚƀƯ�ƶŝ�ŢŞƀƳ�Ţƿƪů�ƪŝŚƣ�ƪ�ŚƀƯ�ŚƸƴţ�ŗƪů�ƪŝŚƣ�ƪ�ſ�Ǝſƺţ�ǀƮŤƀ�ŚƷƽƵźŞų���ě�ƪŝŚƣǀƵŵŚ�ŻŚſ�ƽƯ�ƾ��ŶƴƃŚŝ� 

�ƶƫŚƀƯ�Śţ��ƪů�ƽř��ŶƃŚŝ�ƵŶƄƳ��ƮŤƀǀſ���ƾưƳ�ƵźŞų����ŲſŚě�Ʊō�ƶŝ�ŶƳřƺţ���ŶƷŵ�������ƵźºŞų�ŵźºƟ�Ʀºƿ�ŶºƿŚŝ��ƽř����šŚºƗǈƏř�ƶºƧ�ŶºƃŚŝ�Żř�ƹř�źĭ�ºŤƟ�ƵŶºƃ�ƶ�ƹ���ƮŤƀºǀſ�Źŵ
ŹřźƣƵŵřŵ�ŵƺƃ���

 
í� ſ�Ʊŵƺŝ�ŜſŚƴƯǀě�źƔƳ�Żř�ƵźŞų�ƮŤƀǀĤǀĭŶƾ��ŚƀƯƿſ�ƪǀŚŞƳ�ƵźŞų�ƮŤƀƿų�ŶǀƬƾų�ƶƳ�ƹ�ŢŴſ�ǀƬƾŶƃŚŝ�ŢůřŹ�� 

î� ƵŚŞŤƃř�ƩŚưŤůř�ſ�Ţſř�ƲĪưƯ�ǀƘţ�Źŵ�ƵźŞų�ƮŤƀǀǀ�ŵƺƃ�ƪĪƄƯ�ŹŚģŵ�ƪů�ƵřŹ�Ʋ� 

��

Ƃſźě��šƹŚƠţ�Data�ƹ�Knowledge�Ţƀǀģ���

��
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ææ 

δ Χ�̶ ΨϤি ਉ ੀय़� �
�Ƃſźě�ƮŤƀǀſ��ƮŤƀǀſ�Śŝ�řŹ�ƵźŞų�ƽŚƷ�ƾƫƺưƘƯ�ƽŚƷ�ƶƀƿŚƤƯ���ŶǀƴƧ��

��

�ƩƹŶū�Źŵé�æ�ƶƀƿŚƤƯ��ƮŤƀǀſ�Ʋǀŝ�ƽř�ƮŤƀǀſ�ƹ�ƵźŞų�ƽŚƷ�ƾƫƺưƘƯ�ƽŚƷšŹƺƇ���Ţſř�ƶŤƟźĭ���
��

Expert  system��Conventional  program��
Symbolic� �Numeric� �
Heuristic� �Algorithmic� �

Knowledge  separate  from  control� �Information  and  control  Integrated� �
Easy  to  modify� �Difficult  to  modify� �

Uncertain  Information� �Precise  Information� �
Natural  dialogue  with  explanation� �Command  Interface� �
Recommendation  with  explanation Final  result  given 

Acceptable  solution Optimal  solution 

ƩƹŶūé�æ��
 

o ƶƯŚƳźŝ�ƾƫƺưƘƯ�ƽŚƷ�ƶƯŚƳźŝ��ƶƯŚƳ�źŝ�ƶĩ�ƾƫŚů�Źŵ�ŶƴŤƀƷ�ƽŵŶƗ�ƽŚƷ�ƮŤƀǀſ�ƽŚƷ�ƵźŞų�ƽŚƷ�ƶƯŚƳźŝ��ƾƯ�ƲƿŵŚưƳ�ƽŚƷ��ŶƴƃŚŝ���
o ƶƯŚƳźŝ�ƾƫƺưƘƯ�ƽŚƷ�ƶƯŚƳźŝ�ƶĩ�ƾţŹƺƇ�Źŵ�ŶƴŤƀƷ�ĨǀưŤƿŹƺĮƫř���ƾƫƺưƘƯ�ƽŚƷƦǀŤſŹƺǀƷ �ŶƴŤƀƷ����
o ƶƯŚƳźŝ�Źŵ��ƾƫŚů�Źŵ�ƵŶƃ�ƶģŹŚĜĪƿ�ƩźŤƴĩ�ƹ�Ƶŵřŵ�ƾƫƺưƘƯ�ƽŚƷƮŤƀǀſ�ƶĩ�ƵźŞų�ƽŚƷ�ƩźŤƴĩ�Żř�ƂƳřŵ��ƾƯ�řŶū���ŵƺƃ���
o ƮŤƀǀſ�Źŵ�ŚƯř�ŢŴſ�ƾƫƺưƘƯ�ƶƯŚƳźŝ�Źŵ�źǀǀƜţ��Ţſř�ƱŚſō�ƵźŞų�ƽŚƷ���
o ƶƯŚƳ�źŝ�ƽřźŝ�ƾƫƺưƘƯ�ƽŚƷ�Ƶŵřŵ��Ţſř�ŻŚǀƳ�Ƣǀƣŵ�ƽŚƷ�ƮŤƀǀſ�ƶĩ�ƾƫŚů�Źŵ��Ƶŵřŵ�Śŝ�ƵźŞų�ƽŚƷ�ƾƯ�ŹŚĩ�żǀƳ�Ƣǀƣŵ�źǀƛ�ƽŚƷ�Ŷƴƴĩ���
o ƶƯŚƳźŝ�ƾƿŚƸƳ�śřƺū�ƶŝ�ŶƿŚŝ�ƾƫƺưƘƯ�ƽŚƷŢſř�ƲĪưƯ�ŚƸŤƳř�Źŵ�ƵźŞų�ƮŤƀǀſ�ƶĩ�ƾƫŚů�Źŵ�ŵƺƃ�ƵŶǀſŹ��ƶŬǀŤƳ�ƶŝ�ŚƸƴţ���ŵƺƃ�ƮŤų�ƽźǀĭ���
o ƶƯŚƳźŝ��ƪů�ƵřŹ�ƩŚŞƳŵ�ƾƫƺưƘƯ�ƽŚƷ�ƾƘƐƣ�ƹ�ƢǀƣŵƮŤƀǀſ�ŚƯř�ŶƴŤƀƷ�ƾƯ�ƩƺŞƣ�ƪŝŚƣ�śřƺū�ƩŚŞƳŵ�ƵźŞų�ƽŚƷ�ŶƴƃŚŝ���

��

ƶƯŚƳźŝ�ƂƳřŵ�ƾſŶƴƸƯ�Śŝ�ƶƀƿŚƤƯ�Źŵ�ƾƀƿƺƳ�(Programming vs. Knowledge Engineering)��
ƾƀƿƺƳ�ƶƯŚƳźŝ�Ŷǀƫƺţ�ŶƴƿōźƟ �ƶƯŚƳźŝ���ŵŹřŵ�ƾƬƇř�ƭŚĭ�ƶſ���

æ� �ƾůřźƏ(Design)  

ç� �ƾƀƿƺƳ�Ŷĩ(Code) ��
è� ƾƿřŵŻ�ƩŚĪƃř(Debug) � 

�ƂƳřŵ�ƾſŶƴƸƯ��
ƮŤƀǀſ�Ĩƿ�ŢųŚſ�ŶƴƿōźƟ�ƾƯ�ƶŤƠĭ�ƂƳřŵ�ƾſŶƴƸƯ���ƵźŞų��ŵƺƃ��řƿ�ŵŚŬƿſ�ĨǀƵźŞų�ƮŤƀ�ōźƟ�ƿŶƴƽŹřźĪţ�ƽƏ�Źŵ�Ʊō�ƞƬŤŴƯ�ƪůřźƯ�ƹ�Ţſř�ƾ��ŹřźĪţ�Ƶĥƹźě�

Ưƾ���ŵƺƃ�ƿƴƘƾř�ƿŤưƀƣ�ŭřźƏ�ƶĪƴƾſ�Żř�ǀƯ�řŹ�ƮŤƀƾƯ�Ţƀţ�ƹ�ŵŻŚſ�ƾ�ſ�ƵŹŚŝƹŵ�Ʊō�Żř�žě�ƹ�ŶƴĩǀƯ�ŵƺŞƸŝ�ƹ�ƶƘſƺţ�řŹ�ƮŤƀƾ�ŶƄŴŝ����
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ƂƳřŵ�ƾſŶƴƸƯ�ƽŚƷŻŚƟ��
��

�ƪĪƃ�Źŵé�æƂƃ��ƾſŶƴƸƯ�ŻŚƟ��ƱŚƄƳ��ƂƳřŵ�Ƶŵřŵ�ƵŶƃ�Ţſř���
��
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ƪƨƃé�æ���ŻŚƟ�ƂƃƾſŶƴƸƯ�ƂƳřŵ��

Phase  1 
Assessment 

 

Phase 2 
Knowledge acquisition 

Phase  3 
Design 

 

Phase  4 
Test 

 

Phase  5 
Documentation 

 

Phase 6 
Maintenance 

 
 

Requirements 
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Structure 

Evaluation 
 

Product 

Refinements 

Exploration 

Reformation
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æè 

��

�ŻŚƟæ���ƾŝŚƿŻŹř(Assessment) 

ƱŚĪƯř�ŻŚƟ�ƶŝŚƄƯ�ƭźƳ�ƾſŶƴƸƯ�Źŵ�ƾŬƴſ��ŹřżƟřŢſř�ř�ŹŵƿſŹźŝ�ƹ�šŚƘƫŚƐƯ�ŻŚƟ�Ʋƾ�ŚƷƾƿƯ�ƭŚŬƳř�ƾ��Śţ�ŵƺƃ���
æ� ƬưƗƾŚţ�źƔƳ�ŵŹƺƯ�ƶƫŚƀƯ�Ʊŵƺŝ�ǀƿ�ŵƺƃ�Ŷ� 

ç� Ǉŵƿūƺţ�ƪǀřźŝ�ƵŶƴƴĩ�ƶƽř�ƿſ�ŵŚŬǀě�źƔƳ�ŵŹƺƯ�ƵźŞų�ƮŤƀǀ�ŵƺƃ�řŶ� 

è� Ƭĩ�ƝřŶƷřƾƘţ�Ƶĥƹźě�ǀǀ�Ʋ�ŵƺƃ� 

é� Ƴ�ŵŹƺƯ�ƖŝŚƴƯǀƘţ�ŻŚǀǀ�ŵƺƃ�Ʋ���
��

�ŻŚƟç����ƂƳřŵ�śŚƀŤĩř(knowledge acquisition) 

������ƂƳřŵ�ƶƘƫŚƐƯ�ƹ�ƾƷŶƳŚƯŻŚſ���śŚƀŤĩř�ŶƴƿřźƟ��������ŵƺƃ�ƾƯ�ƶŤƠĭ�ƂƳřŵ�śŚƀŤĩř����������������śŚƀºŤĩř�ƾºƬĩ�ŹƺºƏ�ƶºŝ�ƹ�ŚºƷ�ƭźºƟ�ƪºǀưĪţ�ƹ�ƺºĮŤƠĭ���ƶŞůŚƈƯ�ƪƯŚƃ�ŶƴƿřźƟ�Ʋƿř�
ƾĭźŞų�������Ţſř�ƵźŞų�ŵźƟ�Żř���řƿ�ŻŚƟ�Ʋ��ƮƷřźƟ��ƴƴĩ���Ƴ�ŵŹƺƯ�ƂƳřŵ�ƵŶǀ���Ţſř�ƶƫŚƀƯ�ƪů�Źŵ�ŻŚ�ƾūƹźų�ř�ƿŻŚƟ�Ʋ�Knowledge��ƾºƯ�ũřźŴŤºſř�ƂƳřŵ�ƹ�Ţſř�����ƶºŝ�ƹ�ŵƺºƃ

ƾƯ�ŶƘŝ�ƶƬůźƯ��ŵƹŹ����
��

�ŻŚƟè���ƾůřźƏ(Design) 

�Ə�Źŵƾ�ř�ƿ����ƷŶƳŚƯŻŚºſ�ƹ�ŹŚŤųŚºſ���ƶƬůźƯ�Ʋƾ�ºƬĩ�ƾ�ſ�ƂºƳřŵ��ºǀƮŤƀ��ƔƳ�ºǀƁƹŹ�ź��ŚºƷƽ����ƭźºƳ�ƹ�ŚºƷŹřżŝř�ƹ�ƂºƳřŵ�ƁŻřŵźºě����řźºŝ�ŚºƷŹřżƟřƽ�ŚºưƳ�ƿ�ƩǇŶŤºſř�ƹ�Ƃ�ƂºƳřŵ��
źƘţƿƞ�Ưƾ�ŵƺƃ�����ƁƹŹ�ƹ�ŚƷŹřżŝř�����ƾƯ�śŚŴŤƳř�ŜſŚƴƯ�ƽŚƷ������������ƾƯ�Ƶźǀųŷ�ŜſŚƴƯ�ƽŚƷŶůřƹ�Źŵ�ƂƳřŵ�śŚƀŤĩř�ƶƬůźƯ�Źŵ�ƵŶƃ�ũřźŴŤſř�ƂƳřŵ�ƹ��ŵƺƃ��ŶƳƺƃ����ǇƺºưƘƯ

�ƶǀƫƹř�ƶƳƺưƳ�Ĩƿ�ƾůřźƏ�ŻŚƟ�ŹŵŚƿ Prototype ��ƾƯ�ŵŚŬƿř�ƶƫŚƀƯ�źŤƸŝ�ƮƸƟ�ŢƸū��ŵŵźĭ���

��
�ŻŚƟé���ƱƺƯŻō(Test) 

�Ţƀţ�ƶƬůźƯFeed back ƽŚƷŻŚƟ�ƶŝ�ƾƿŚƷ�è�ƹ�çƹ���ŵŹřŵ�����Źŵ�ƱƺºƯŻō�šŚǀƬưƗ�ƶĩ�Ţſř�ƾƴƘƯ�ƲƿŶŝ�ƶƫŚƀƯ�Ʋƿř�ƯŚºưţƾ���źºſŚţźſ�ƹ�Ƶĥƹźºě�ƪºůřźƯ���ř�ƪºůřźƯƿ��ŵŚºŬ
ſǀƮŤƀ��Ư�ƩŚưƗřƾ�ŵƺƃ������ƝŶƷ�Ţƀţ�ŻŚƟ���������Ţſř�ƵŶƃ�ũřźŴŤſř�ƂƳřŵ�ƹ�ƮŤƀǀſ�ƾƬĩ�ŹŚŤųŚſ�ŹŚŞŤƗř�ƹ�ŢŰƇ�ƾſŹźŝ���ƾƿŚưƴƷřŹ�Żř�ƶƬůźƯ�Ʋƿř�Źŵ�����ƵźºŞų�ŵźºƟ�ƽŚºƷ

ŚƠŤſř�ƮƷ�ŶƃŶƷřƺų�Ƶŵ��Ţƀţ��ƶŝ�ƾůřźƏ�ƾūƹźų��Structure ��ƾƯ����ƂƳřŵ�ƶƬůźƯ�Ʋƿř�Źŵ�ƾƴƘƿ�ŶƃŚŝ�ƂƳřŵŹŚŤųŚſƱƺƯŻō�ŵŹƺƯ�ƶŤƟŚƿ��ƾƯ�Źřźƣ�ŵźǀĭ���
�ƩŚưƗř�ƹ�Ţƀţ�ŻŚƟ�Żř�ŹŸĭ�Żř�ŶƘŝfeed back��ŚƷEvaluation �Śƿ�ŶƴŤƀƯ�ƽźſ�Ĩƿ�šŹƺƇ�ƶŝ�Ʊō�Żř�ŶƘŝ�ƹ�ŵƺƃ�ƾƯ�DocumentationƾƯ���ŵƺƃ���

��
�ŻŚƟê���ƴŤƀƯƽŻŚſŶ(Documentation) 

�Źŵ�Ƶĥƹźě�ŵŹƺƯ�Źŵ�ƾţŚƗǈƏř�ƶƬůźƯ�Ʋƿř�Źŵ�ƣŹřŵƺưƳ�ƹ�ƲŤƯ�ŜƫŚ�ƮƷřźƟ��ƾƯ��ŵƺƃ���
��

�ŻŚƟë���ƽŹřŶƸĮƳ(Maintenance) 
�����ŚƤţŹř�ƽŚƴƘƯ�ƶŝ�ŻŚƟ�Ʋƿř���������ƶŤƟźĭźƔƳ�Źŵ�ƾƫŚưŤůř�šǇŚĪƃř�ƖƟŹ�ƹ�ƮŤƀǀſ�ŵƺŞƸŝ��ƵŶƃ�Ţſřſ�Śţ�ǀřżƟř�ƹ�ŶƃŹ�ŢƸū�Źŵ�ƮŤƀƿ����ºưŤůř�ƆƣřƺºƳ�ƂƷŚºĩ�ƹ�ƂºƳřŵ�ƂƫŚƾ��
ěǀ�ŵƹŹ�Ƃ������ƪĪƃ�Źŵ�ŢƄĭźŝ�źǀƀƯ�é�æ��ƾƯ�ƾƷŚĭ�ƾƴƘƿ�Ţſř�ŢƄĭźŝ�ŶƴƿōźƟ�ƵŶƴƷŵ�ƱŚƄƳ����ƶºƤƬů�ƹ�ŵźºĩ�ŭǈƇř�řŹ�ƾƄŴŝ�ƹ�ŢƄĭŻŚŝ�ƪŞƣ�ƪůřźƯ�ƶŝ�Ʊřƺţ���ƽŚºƷ

ƪĪƃ�Źŵ�ƵŶƃ�ƵŶƷŚƄƯ�ƩŶƯ�ƹ��ŵŹřŵ�ƮŤƀǀſ�ƾƬƯŚĪţ�ŶƳƹŹ�ƶŝ�ƵŹŚƃř��ƾƯ�ƽŹřźĪţ�ƩŶƯ�Ĩƿ��ŶƃŚŝ���
��
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Ʋƿźưţ���Śŝ�ƢǀƤŰţƂſźě�ƶŝ��ƂƷƹĦě�ƹ�ŶǀƷŵ�ŲſŚě�źƿŻ�ƽŚƷ���
��

ƞƫř���ƶģ�ƵŻƹźƯřŚƷŹřżŝřžǀƧ�ƽ(CASE Tools)ƾſŶƴƸƯ�ƞƬŤŴƯ�ƽŚƷŻŚƟ�ƽřźŝ��ŵŹřŵ�ŵƺūƹ�ƂƳřŵ���������ƾƿōŹŚºƧ�ƹ�źţźŧƺºƯ�ŚºƷŻŚƟ�ƭřŶºƧ�Źŵ�Źŵ�źŤƄºǀŝ�ŚºƷŹřżŝř�Ʋƿř
ƶŤƃřŵ�ƽźŤƄǀŝ��ƶģ��ŶƳřƽĥƺƫƹŶŤƯ�ƾſŶƴƸƯ�ƽřźŝ�ƾƿŚƷ�ƵŶƃŵŚƸƴƄǀě��ƂƳřŵ��Ţſř��

��
ś�ƾſŶƴƸƯ�ƭƺƸƠƯ��ƾſŶƴƸƯ�Śŝ�řŹ�ƂƳřŵ�ƭźƳ�ŹřżƟř�ƶƀƿŚƤƯ��ŶǀƴƧ���ƶģŢƷŚŞƃ�šƹŚƠţ�ƹ�ŚƷ�ƺūƹ�ƭƺƸƠƯ�ƹŵ�Ʋƿř�Ʋǀŝ�ƾƿŚƷ�ŵŹřŵ�ŵ��
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δ Χ�̶ ߮ଶ έ߮Ώি ਪ ৶� �
ƂƳřŵ�ƾƿŚưƳŻŚŝ��ŚưƳƿƂƳřŵ�Ƃ�����

�Źŵ�ƶƯřŵřƴĪţ�ǀĨ��Źŵ�ƂƳřŵ�ƱŵźĩŶĩ�Źŵ�ƞƬŤŴƯ�įŚƷƿſ�ĨǀŦŰŝ�ŵŹƺƯ�řŹ�ƵźŞų�ƮŤƀ�İƯŹřźƣ��Ʒŵǀ�Ʈ���
�ƂƳřŵ�ƶŗřŹř� ƂƳřŵ�Ʊŵźĩ�Ŷĩ��

��

ƶƯŚƳźŝ�šƹŚƠţ�ſ�Śŝ�ƩƹřŶŤƯ�įŚƷǀƮŤƀ�ŵ�Żř�ƵźŞų�įŚƷƿƂƳřŵ�Ŷ��
o ƶƯŚƳźŝ�Ƶŵřŵ�įƹŹ�ƩƹřŶŤƯ�įŚƷ��ƭŚŬƳř�ƁŻřŵźě�ƪưƗ�ŚƷİƯ��ŶƴƷŵ�ƁŻřŵźě�řŹ�ŚƷ�Ƶŵřŵ�İƯ�Ŷƴƴĩ���
o ſǀƮŤƀ�Ɨ�ƂƳřŵ�įƹŹ�ƵźŞų�įŚƷưƭŚŬƳř�Ɓřŵźě�ƪ�İƯ��ŶƴƷŵ��İƯ�ƁŻřŵźě�řŹ�ƂƳřŵ��Ŷƴƴĩ���

��

ǇŵƿŚưƳ�ƪƿſ�Źŵ�ƂƳřŵ�ƂǀƮŤƀ�ƵźŞų�įŚƷ��
æ� ſ�ƶŤſƺěǀŚưƳ�Żř�İƇŚų�ƁƹŹ�įřźŝ�ƶĩ�ŶƳƺƃ�İƯ�İůřźƏ�įŹƺƏ�ƵźŞų�įŚƷ�ƮŤƀƿ�ƂƳřŵ�Ƃ�ŶƗřƺƣ�ƪŨƯƿ�ŶƴŞſŚƴƯ�ƢƐƴƯ�Ś� 

ç� �ƶŗřŹř�ƁƹŹřŹŚĩ�ƹ�ƶƘſƺţ���ŢƗźſ�įƹŹ�źŝ�ƂƳřŵƿſ�įŹřŶƸĮƳ�ƹ�İǀŢſř�źŧƺƯ�ƮŤƀ���
��

Domain Expert ��ƹ�ƵźŞų�ŵźƟ�ƶŝ�ƵŹŚƃř���ŵŹřŵ�ƾƳŚƀƳř�ƆƈŴŤƯ�ƽř�ƶƳƺĭ�ƶŝ�řŹ�ƶƫŚƀƯ�Ĩƿ�ŶƳřƺţ�ƾƯ�ƶĩ�ƽŵźƟ�ƾƴƘƿ��Ʊō�ƶŝ�ŹŵŚƣ�ƱřźĮƿŵ�ƶĩ�ŶƿŚưƳ�ƪů
�ŶƴŤƀǀƳ���Żř�ŹƺƔƴƯDomainŨƯ�ŶƃŚŝ�ƶŤƃřŵ�ƾƇŚų�ƵŵƹŶŰƯ�Ĩƿ�ƶĩ�Ţſř�Ʋƿř��ƪƦǀƳŚƨƯƹ�ƾĪƃżě���ƾſŶƴƸƯ��������

��
= Expert � Non Expert = knowledge_ Expert _��

��

ƶŤƨƳ���šƹŚƠţExpert �ƹ�Non Expert ��Źŵ�Ţſř�ƂƳřŵ��šŹŚŞƗ�ƶŝ�źĮƿŵ��šƹŚƠţ�Ţſř�ƂƳřŵ�ƲŤƃřŵ�Źŵ�ŚƸƴţ�ƽŵŚƗ�ŵźƟ�Ĩƿ�ƹ�ƵźŞų�ŵźƟ�Ĩƿ����
��

Ƃſźě�����Ţƀǀģ�ƂƳřŵ��
ƵŹŚƃř�ƾƿŚƳřŵ�ƹ�ƮƸƟ�ƶŝ�ƂƳřŵ�ƾƯ��Ŷƴĩ��řƾƠƀƬƟ�źƔƳ�Ż�ƾƯ�ƶưƷ�ƶĩ�Ţſř�ƾƯƺƸƠƯ�ƂƳřŵ��ǀƳ�Ʊō�ƞƿźƘţ�ƶŝ�ŹŵŚƣ�ƾƫƹ�ŶƴƳřŵŶƴŤƀ���

Ţſř�źŤƄǀŝ�ƾƿŚƳřƺţ�ŶƃŚŝ�źŤƄǀŝ�ƂƳřŵ�ƶģźƷ�ƶĩ�Ţſř�Ʋƿř�Ţſř�ŮƋřƹ�ƶĩ�ƽżǀģ��
Knowledge is Power 

ΧϪ �ฬ Χ�ଽ�ΧϪ �ฬ Ϫর র   
�Ţſř�ƽźŤƄǀŝ�ƂƳřŵ�ƽřŹřŵ��źţ�ƽƺƣ�ƵźŞų�ƮŤƀǀſ�ƹ���

ƂƳřŵ�ƶŝ�ƶūƺţ�Śŝ�ř�ƞƿźƘţ�Ĩƿ��Ţſř�źƿŻ�šŹƺƇ�ƶŝ�ƵźŞų�ƮŤƀǀſ�Ż���
Expert System = knowledge + Reasoning��

�ƵźŞų�ƮŤƀƀǀſ� �ƂƳřŵ��ƩǇŶŤſř��
��

�Ʀƿ�ƶƧ�ŹƺƐƳŚưƷƶƯŚƳźŝ�ƮŤƿŹƺĮƫř�Żř�ƾŞǀĩźţ���ŚƷ�Ƶŵřŵ�ƱŚưŤųŚſ�ƹƷ�ŢſŚ���
Program = Data structure + Algorithms��
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ƂƳřŵ�ƾŞţřźƯ�ƶƬƀƬſ�ƭźƷ��
 
��
 
 
 
 
 
 
 
��
��
��
��

ƪƨƃê�æ��ƂƳřŵ�ƭźƷ��

��
o ŵŹřŵ�Źřźƣ�ŢưĪů�ƹ�ƂƳřŵ�žĜſ�ƹ�šŚƗǈƏř�ƱōŻř�ŶƘŝ�ƹ�Ƶŵřŵ�žĜſ�ŵŹřŵ�Źřźƣ�żƿƺƳ�ŮƐſ�Ʋƿźţ�ƲǀƿŚě�Źŵ���
o Ƶŵřŵ�Ţưƀƣ�ƹ�Ţſř�ƵŶƃ�ħŚě�ƽŚƷżƿƺƳ����ƽŚƷŶǀƠƯźǀƛŶƃ�ƝŸů�Ƶ�ŶƳř���
o Ƶŵřŵ�ƾƴƘƿ�šŚƗǈƏř�ƁŻřŵźě�ƶĩ�Ţſř�ƾƿŚƷ�Ţſř�ƵŶƃ����
o ƁŻřŵźě�ƶĩ�ƾţŚƗǈƏř�ƾƴƘƿ�ƂƳřŵ�Ţſř�ƵŶƃ��
o ŢưĪů�ŵźų��ƾĭŶƳŻ�ƶŝ�ƹ�ŵŹřŵ�ƁŻŹř�ƹ�ƝŶƷ�ƶĩ�Ţſř�ƾƄƳřŵ���Ʊō�ƶƠƀƬƟ�ƹŢſř�ƍƺŝźƯ���

��

ƶŤƨƳ���Ƶŵřŵ�źĭř�����ƽř����Ţſř�żƿƺƳ�ŶƃŚŝ�ƶŤƃřŶƳ�ƾƯƺƸƠƯ�ĢǀƷ��ƪŞưſ�Ʋƿř�ƮǀƳřŶŝ�źĭř�ŚƯř�Ƶŵřŵ�Ţſř�ƽŹƺƔƴƯ�ƶģ�ƽřźŝ�ŚƷŵŚưƳ�ƹ�ŚƷ��ƾºƯ���ŶºƃŚŝ������źºĭř�ƩŚºŨƯ�ŹƺºƏ�ƶºŝ
ŢſŚƴƃōŚƳ�Śưƃ�ƽřźŝ�ƶĩ�ŶƿƺĮŝ�ƲŴſ�ƾƳŚŝŻ�ƶŝ�ƾƈŴƃ�ƴŴſ�śƺƀŰƯ�żƿƺƳ�Śưƃ�ƽřźŝ�ƆŴƃ�Ʊō�ƱŚ�ƾƯ��ŵŹřŶƳ�Śưƃ�ƽřźŝ�ƾƯƺƸƠƯ�ĢǀƷ�Ʊƺģŵƺƃ� 

��
�żƿƺƳ��Ƶŵřŵ��ŵŹřŶƳ�ƾƯƺƸƠƯ�ĢǀƷ�ƶĩ�ƽř���
�Ƶŵřŵ��ƾƯ�ƪƣřŶů�ƾƯ�ƵŵŚƠŤſř�ƽŹƺƔƴƯ�ƶģ�ƽřźŝ�ƮǀƳřŵ�ŵƺƃ����
�ƂƳřŵ��Ţſř�ƅŚų�ƕƺƋƺƯ�Ĩƿ�Źŵ�ƮƸƟ���

��
ƩŚŨƯ���

�����ƶŤƃŹ�Ĩƿ�Ŷǀƴĩ�ƉźƟçé���������ĪƄţ�Ţſř�ƲĪưƯ�ƽżǀģ�źƷ�Żř�ƶĩ�ƮƿŹřŵ�ƽŵŶƗ���ŶƃŚŝ�ƵŶƃ�ƪǀ������ƾºƫƹ��Ţºſř�żƿƺºƳ�ŵƺƃ�ƾƯ�ƵŵŚƠŤſř�ŹƺƔƴƯ�ƶģ�ƶŝ�ƶŤƃŹ�Ʋƿř�ƮǀƳřŶƳ�źĭř
�ƹ�ƵźưƳ���Ţưǀƣ�ƱŚǀŝ�ƽřźŝ�ƮǀƳřŶŝ�źĭř�����Ţſř�Ƶŵřŵ���ŵƺƃ�ƵŵŚƠŤſř���

�����������ƮƿŹřŵ�ŻŚǀƳ�ƮŤƿŹƺĮƫř�ƶŝ�Ʈǀſźŝ�šŚƗǈƏř�ƶŝ�Ƶŵřŵ�Żř�ƶĩ�Ʋƿř�ƽřźŝ�����ƾƯ�šŹƺƇ�ƮŤƿŹƺĮƫř�Ĩƿ�Ǝſƺţ�šŚƗǈƏř�ƶŝ�Ƶŵřŵ�ƪƿŶŞţ�žě�ŵźǀĭ���ƶŤƃŹ�źĭř�ǈŨƯçé��ƽŵŶºƗ�
�řŹí�Śţ�í�źƷ�ƮǀƴĩřŶū��Śţ�íƾƯ�ƹ�Ţſř�ƾĪſř�Ŷĩ�Ĩƿ�źĮƳŚƿŚưƳ�źŤĩřŹŚĩ���ƮǀƳřŵźĭźŝ�ƾĪſř�Ŷĩ�ƶŝ�ƮǀƳřƺţ���

ŢưĪů 

ƂƳřŵ 

�šŚƗǈƏř 

��Ƶŵřŵ 

żƿƺƳ 

�İƴƟ 

�İƠƀƬƟ 
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ǀƴĩŹƺƈţ�ŚƿŶ�ƶŝ�ŵŶƗ�Ʋƿř�Gold + ŶƃŚŝ�ƾƯ�ƕǈƏř�Ĩƿ�ŵƺų�ƶĩ�ŵƺƃ�ƪƿŶŞţ���ƗǈƏř�ƶŝ�Ƶŵřŵ�ƩŶŞƯ�ƮŤƿŹƺĮƫř�žěšŚ�Ţºſř����ƶºĩGold + ���ƂƿřżºƟř�źĮƳŚºƿŚưƳ�
��ŝ�ǈƏ�Ţưǀƣ��ŶƃŚ��������ƵŵŚƠŤſř�ƾƿŚū�Źŵ�ƕǈƏř�Ʋƿř�Żř�źĭř�����ǈŨƯ�ŵƺƃ�ƾƯ�ƂƳřŵ�ƶŝ�ƪƿŶŞţ�ŵƺƃ��ŵƺƃ�ƽŹřŶƿźų�ǈƏ�žě�Ţſř�ƂƿřżƟř�ƩŚů�Źŵ�ǈƏ�Ţưǀƣ�Ʊƺģ����Ĩºƿ

Ţſř�Ƶŵźĩ�ŵŚŬƿř�řŹ�ƂƳřŵ���
�šŚƗǈƏř�ƽźǀĭ�ŹŚĩ�ƶŝ�ƂƳřŵŢſř��

�ƂƳřŵ�ơƺƟmeta Knowledge ���Ţſř�ƶŝźŬţ�ƹ�ƂƳřŵ�Żř�ƵŵŚƠŤſř�İĮƳƺĮģ�ƂƳřŵ����
��

ƶŤƨƳ��ƣƪŝŚ�ƶūƺţ�ƯŚưţ�ƶĩ�ŢſřƾƞƿŹŚƘţ�Ʋƿř��ƂƳřŵ�ƾƐǀŰƯ�Źŵ�ƶĩ�ƽżǀģ�Ţſř�ƲĪưƯ�ǈŨƯ�ŶƴŤƀƷ�ƾŞƀƳ��ƶŤƟźĭźƔƳŹŵ��ƾƯ�Ƶŵřŵ�źĮƿŵ�ƎǀŰƯ�Źŵ�ŵƺƃ��ŶƃŚŝ���
��
��

Ʋƿźưţ���ƪƨƃê�çŶǀƴƧ�źǀƀƠţ�řŹ����
��

��
ƪƨƃê�ç���ƪƿŶŞţ�ŶƳƹŹ�Śţ�Ƶŵřŵ�Żřźųŵ��

��



ƂƳřŵ�ƾƿŚưƳŻŚŝƮŤƀǀſ��������������������������������������������������������������������ƵźŞų�ƽŚƷ��ƽźſƮŬƴě�������������������������Knowledge Representation 

 

ŽŹŶƯ��̶ έά �ϛਪ ඵෂ�� ��
æí 

�ƂƳřŵ�ƾƿŚưƳŻŚŝ��
���������������ƵŚĮƿŚě�Źŵ�ƂƳřŵ�Ʊŵźĩ�Ŷĩ�ƽřźŝ�ƶĩ�Ţſř�ƾƿŚƸƃƹŹ�ƂƳřŵ�ƾƿŚưƳŻŚŝ�Śƿ�ƂƳřŵ�ƂƿŚưƳ�����ŵƺƃ�ƾƯ�ƵŵŚƠŤſř�ƵźŞų�ƮŤƀǀſ�ƂƳřŵ�������Żř�ƂƳřŵ�ƶĪƳō�Żř�ŶƘŝƿ��ƵźºŞų�ŵźƟ�Ĩ

�Ɓƺų�ƶƴƯřŵ�Źŵó�żĩźưŤƯ�(well-focused domain)ŶƯō�ŢſŶŝ��ŤſŚŝ�ƾ�Źŵ�ƿſ�Ĩǀŵƺƃ�Ŷĩ�ƵźŞų�ƮŤƀ��Ƴ�ƂƳřŵ�ƱŵźĩŶĩ�įřźŝǀ�Ţſř�ƂƳřŵ�įŶƴŝ�ŹŚŤųŚſ�ƶŝ�ŻŚ
ƶƳƺĭ�ƶŝ�ſ�ƶĩ�įřǀƮŤƀ��ƵźŞų�ŵźƟ�ƶŝŚƄƯ�İƃƹŹ�ƶŝ�ƶƫŚƀƯ�ƪů�ƶŝ�ŹŵŚƣ�ŶƃŚŝ���

 

��
��
��
��

�ƂƳřŵ�ƾƿŚưƳŻŚŝ�ƽŚƸƃƹŹ��
��
��
��
 
��

ƶŤƨƳ��ƁƹŹ�ƁƹŹ�źŝ�ƵƹǈƗ�ƽźĮƿŵ�ƽŚƷ�ŵŹřŵ�ŵƺūƹ�ƂƳřŵ�ƾƿŚưƳŻŚŝ�ƽřźŝ��ǇŚŝ�ƽŚƷ���
 

ŚƤů���İŤųŚƴƃ�ƭƺƬƗ�Źŵƿ�Ƣ(fact)ħƺƬŝ��ƵŶƳŻŚſ�įŚƷ��Ţſř�ƱŚƀƳř�ƂƳřŵ�İƷŶƳŚƯŻŚſ�Źŵ���
ůƤŚƿŚƳřŵ�ƹ�ƮƸƟ�Ƣƿ�Żř�ŚƯ�İƿƹŹ�Ĩƿ�ŵřŶƿţ�ƂƳřŵ�Żř�İŞƫŚƣ�ƶĩ�Ţſř�ƶƫŚƀƯ�ŚƇƺǀ�Ţſř�İƠ���

ſ�ƹ�İƗƺƴƈƯ�ƁƺƷ�ŹŵǀŚƤů�ƵźŞų�ƮŤƀƿƘƣřƹ�ƹ�ƢǀŢ�ŚƸŞƫŚƣ�Żř�İƄŴŝ�ŚƷ�FramesƳřƺƣ�ƹ�ŚƴƘƯ�įŚƷ�ƶĪŞƃ�ƹ�ǀ�ƶŝ�ŜƬƛř�ƶĩ�Ţſř�Ʋƿ�ŵŹřŵ�ƵŹŚƃř�ƵŹřżĭ�Ĩ���
�ƵŹřżĭ���ŢſŹŵŚƳ�Śƿ�ŢſŹŵ�Ţſř�ƾţŹŚŞƗ��
�ƩŚŨƯ�����Ţſř�ƾƳřŹŚŝ�řƺƷ���ŶƃŚŝ�ŢſŹŵŚƳ�Śƿ�ŢſŹŵ�Ţſř�ƲĪưƯ�ƶĩ�Ţſř�ƵŹřżĭ�Ĩƿ��

��
ƬŨƯ�ƁƹŹŚţ�ƶſ�Ŧƾƿ�OAV����

OAV�Ʀƿ�ě�ƵŹřżĭ�ƕƺƳ�ǀĤǀ�ƶĩ�Ţſř�źţ�ƵŶƿƀƤţ�ƂŴŝ�ƶſ�ƶŝ�řŹ�šŹŚŞƗ�ĨǀİƯ�Ʈ��Ŷƴĩ���
OAVƵŹřżĭ�ƶŝ�ŵŹřŵ�ƶƠǀƓƹ����Żř�Ţſř�ƵŶƃ�ƪǀĪƄţ�ƽŶƴŝ�ƂŴŝ�Ʋƿř�ŶƷŶŝ��ƽŶƴŝ�ƂŴŝ�ŚƿŹŚŤųŚſ�Object�ƹ�Attribute ƹ��Value���żƯƿ�ŢOAVř�ƿ�ƶĩ�Ţſř�Ʋ

İƯ�įźŤưĩ�įŚƸţŹŚŞƗ�Śŝ�ŝ�ƂƳřŵ�Ʊřƺţǀ�įźŤƄƶŗřŹř��řŹ�ŵƺưƳ� 

ƶŤƨƳ��ƾĭĦƿƹ�Ĩƿ�OAVƵŹřżĭ�šƹŚƠŤƯ�ƽŚƸƄŴŝ�ŢƿźƿŶƯ�ƱŚĪƯř�ƶĩ�Ţſř�Ʋƿř��ŜŞſ�ƶĩ�ŵŹřŵ�ƾƯ�ŵƺƃ�OAVśřŸū��ƵŹřżĭ�ƾƿŚưƳŻŚŝ�Żř�źţ��ŶƃŚŝ�ƵŵŚſ�ƽř��
The ball�s color is red 

Ʈǀƴĩ�ƾƯ�ƲǀƘƯ�řŹ�ǇŚŝ�ƂŴŝ�ƶſ�ƵŹřżĭ�Ʋƿř�Źŵ�ƩŚů���
 
 

��
��

ƪƨƃê�è���ƾƿŚţ�ƶſOVA�ęƺţ�ƽřźŝ 

Ball color Red 

object Attribute Value 

Ʃƹř�ƶŞţźƯ��
ƢƐƴƯ 

�ƵŶƗŚƣƿ��ƱƺƳŚƣ�ŚRule  

 �ŚƴƘƯ�ƶĪŞƃ  Semantic Network  

ŦƬŨƯ�Śţ�ƶſƿ�İ(Object-Attribute-Value Triple)   

ƿźƟ�Ʈ�śŚƣ�  Frame   

įř�ƵŹřżĭ 



ƂƳřŵ�ƾƿŚưƳŻŚŝƮŤƀǀſ��������������������������������������������������������������������ƵźŞų�ƽŚƷ��ƽźſƮŬƴě�������������������������Knowledge Representation 
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ƿŹřŵ�ƽźĮƿŵ�ƵŹřżĭ�Źŵ�Śƿ�ƹ�Ʈ���
Chair color is brown 

 
��
 
��

��
ƪƨƃê�é���ƾƿŚţ�ƶſOVA��ƽřźŝƇƾƫŶƴ��

�ƵŹřżĭ�ŵŹƺƯŹŵIt�s rainingƮƿŹřŵ���
 
 
 
��
��

ƪƨƃê�ê���ƾƿŚţ�ƶſOVA�ƽřźŝřƺƷ�ƹ�śō���

��
�ƾĭĦƿƹ�ƲƿŶƴģ�Śŝ�ƾƃ�ĨƿObject with multiple attribute ����

�Ĩƿ�źƿŻ�ƪĪƃ�ŹŵObject�ƲƿŶƴģ�Śŝ�Attribute ƂƿŚưƳ��Ƶŵřŵ�ƵŶƃ�ƲƿŶƴģ�Ţſř�ƲĪưƯ�ƾƃ�Ĩƿ�ƶĩ�Ţſř�Ʋƿř�źĮƳŚƿŚưƳ�ƶĩ�ŢſřƾĭĦƿƹ�ŶƃŚŝ�ƶŤƃřŵ�� 

��
��
���

 
 
��

ƪƨƃê�ë���ƾƿŚţ�ƶſOVA�ŝƾĭĦƿƹ�ƲƿŶƴģ�Ś��

��
ƂƳřŵ���ƂƳřŵ�Ʋƿř�ƶŝ�ƾƯ�ƶŤƠĭ�ƾƿŚţ�ƶſ�ƾƯ�ƪƿŶŞţ�ƂŴŝ�ƶſ�ƶŝ�řźƿŻ�ŵƺƃ�ŵƺƃ�ƵŵŚſ�Ʊō�ƾƷŶƳŚƯŻŚſ�ƹ�ŢƿźƿŶƯ�ƹ�Ţſř�ƵŹřżĭ�Ĩƿ�źĮƳŚǀŝ�ƾƫƹ�Ţſř�źţ���

��
ƶŤƨƳ�æ���ĨƿObjectƾĪƿżǀƟ�ƾƯƺƸƠƯ�ŶƳřƺŤǀƯ����ƹ�ęƺţ���ƲǀƃŚƯ������ƾƗřżŤƳř�Śƿ��ƢƄƗƹ�ƾŤſƹŵ���������ŶƃŚŝ���

��

ƶŤƨƳ�ç��ValueƾƯ���ŶƃŚŝ�ƶŤƃřŵ�ŹřŶƤƯ�Ĩƿ�ŶƳřƺţ(Single value facts)�ŶƃŚŝ�ƶŤƃřŵ�ŹřŶƤƯ�Ŷƴģ�Śƿ�ƹ�(Multi Value facts)��
��
��

chair color Bown 

object Attribute Value 

weather Forecast Rain 

object Attribute Value 

Ball 

Diamete

color 

Weight 

1   foot 

Red 

1 pound 

object Attribute Value 
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çå 

Żř�Ţſř�ƾƫŚŨƯ�ŪƴſŹŚƄƟsingle value facts�Ƹƴţ�ƶƔŰƫ�źƷ�Źŵ�ƂƷŚĩ�ƩŚů�Źŵ���ŢŝŚŧ���ƂƿřżƟř�ƩŚůŹŵ�ŹřŶƤƯ�ƶſ�Żř�ƾƫƹ�ŵŹřŵ�ŹřŶƤƯ�ƶſ�ƶĩ�ŹřŶƤƯ�Ĩƿ�Ś
ƾƯ�ŵźǀĭ��źƿŵŚƤƯ�Żř�ƾĪƿ�ŚƸƴţ�ŪƴſŹŚƄƟ�ƶƔŰƫ�źƷ�Źŵ�ƾƴƘƿ�ŢŝŚŧ�Śƿ�ƹ�ƂƷŚĩ�ƩŚů�Źŵ�Śƿ�ƂƿřżƟř�ƩŚů�Źŵ�ƱŚƄƳ��ƾƯ��ŶƷŵ���Śŝ�ŢǀƇŚų�Ʋƿř�ŚƸƯźƟ�ŹŵRadio Box �ŚƷ

ƂƿŚưƳ�Ƶŵřŵ�ƾƯ�ŵƺƃ���
źĮƳŚƄƳ�ƶĩ�ŵŹřŵ�ƾƠƬŤŴƯ�šŚūŹŵ�šǈǀƈŰţ�ŮƐſ�Multi value factsţ�šŚūŹŵ�źĭř�ƩŚŨƯ�ŹƺƏ�ƶŝ�Ţſř����řźºŤĩŵ�ƹ�žƳŚƀºǀƫ�ơƺƟ���žƳŚƀǀƫ���ƮƬĜƿŵ�ƶŝ�řŹ�ƾƬǀƈŰ

�Ʈǀƴĩ�ƮǀƀƤţ���Ŷƴģ�žě�ŵŹřŵ�ƮƷ�žƳŚƀǀƫ�ƹ�ƮƬĜƿŵ�ŚưƬƀƯ�ŶƃŚŝ�žƳŚƀǀƫ�ơƺƟ�ħŹŶƯ�ƽřŹřŵ�ƾƈŴƃ�źĭřValue ƾƯ�źŝ�Źŵ�řŹ���ŵźǀĭ���Źŵ�žěMulti value facts �
�ĨƿAttribute�Ĩƿ�Żř�Ƃǀŝ�Value ŵŹřŵ����Śŝ�ŢǀƇŚų�Ʋƿř�ŚƷ�ƭźƟ�ŹŵCheck box ŚƷ�Ƶŵřŵ�ƂƿŚưƳ��ƾƯ�ŵƺƃ���

��

Ʋƿźưţ��ƁƹŹ�źŝ�ƵƹǈƗ�ŶǀƴƧ�ƢǀƤŰţ�ƁƹŹ�ƶģ��ƵŶƃ�ƾƟźƘƯ�ƾƿŚưƳŚŝ�ƽŚƷ�ŵŹřŵ�ŵƺūƹ�ƽźĮƿŵ�ƽŚƷ���
��

�ƂƳřŵ�ƕřƺƳř��
 

�ŵƺƃ�ƾƯ�ƮǀƀƤţ�ƾƳƺĭŚƳƺĭ�ƕřƺƳř�ƶŝ�ƂƳřŵ���
��

ƹŹ�ƂƳřŵƿř�ƶƽ�Procedural knowledge����
ŶƷŵ�ƾƯ�ŮǀƋƺţ�řŹ�ƶƫŚƀƯ�Ĩƿ�ƪů�ƾĮƳƺĮģ�ƶĩ�Ţſř�ƾƄƳřŵ�ƽř�ƶƿƹŹ�ƂƳřŵ�ƹ�řƺƣ�İſŹźŝ�ƶŝǀƳƫ���ŚƷ�įĦţřźŤſř���Ʋǀſƹźě�ƹ�ƝřŶƷř�ŢƀǀİƯ�ŚƷźŬ�ŵŻřŵźě���

��
Ƈƺţ�ƂƳřŵǀƠƾ�Declarative ���
ƾƠǀƇƺţ�ƂƳřŵ�ƂŴŝ�ŵŹƺƯ�Źŵ�ƶĩ�Ţſř�ƾƄƳřŵ��ƶŤųŚƴƃ�ƽŚƷ�ƵŶƃ�ŮǀƋƺţ�ƶƫŚƀƯ�ƽ�ƾƯ�ŶƷŵ�ƪƯŚƃ�ƶĩ�ƿ�ŢſŹŵ�ƁŻŹř�įřŹřŵ�įŚƸţŹŚŞƗ�įźſ�ĨƿŢſř�ŢſŹŵŚƳ�Ś����

��
�ƂƳřŵ�řźƟMeta knowledge �����

�řźƟƾƯ�ŮǀƋƺţ�řŹ�ƂƳřŵ�Żř�ƵŵŚƠŤſř�ƾĮƳƺĮģ�ƶĩ�Ţſř�ƾƄƳřŵ�ƂƳřŵ��ŶƷŵ�ř�ƿƂƳřŵ�Ʋ�İƯ�Ĩưĩ���ƪů�Źŵ�İƬŗŚƀƯ�ƶģ�ŶƴĩƿŜſŚƴƯ�ƶƫŚƀƯ�Ĩ�ŶƴŤƀƷ�źţ���
��

Ʒ�ƂƳřŵǀŤſŹƺǀ�ĨHeuristic Knowledge ����
�������ƾƯ�ƵŶǀƯŚƳ�ƾŤƄĮƳřźſ�ŶƗřƺƣ�ƾƷŚĭ�ƶĩ�ĨǀŤſŹƺǀƷ�ƂƳřŵ������ƾƯ�ŢƿřŶƷ�řŹ�ƩǇŶŤſř�ŶƴƿōźƟ�ŵƺƃ����Ŷºƴĩ�ř��ºƿ��ºŝźŬţ�ƂºƳřŵ�Ʋƶ���Ţºſř�įř��źƏ�Żř�ƵźºŞų�ŵźºƟ�ƹ�ºƿ��ƶºŝźŬţ�Ƣ

ŢſŶŝ��Ţſř�ƵŵŹƹō���
��

ŹŚŤųŚſ�ƂƳřŵƽ�Structural knowledge ���
�Ŷƴĩ�ƾƯ�ƞǀƇƺţ�řŹ�ƂƳřŵ�Ĩƿ�ŹŚŤųŚſ�Ţſř�ƾƄƳřŵ�ƽŹŚŤųŚſ�ƂƳřŵ��İƴƷŷ�İƬĩ�ƩŶƯ�ƂƳřŵ�ƕƺƳ�Ʋâř�ƿ�ŵŹƺƯ�Źŵ�ƵźŞų�ĨƿźƄţ�ƶƫŚƀƯ�Ĩƿř�ƶĩ�Ŷƴĩ�İƯ�Ůƿ�Ʋ

ƷŚƠƯ�ƪƯŚƃ�İƴƷŷ�ƩŶƯǀŻ���ƮƿƷŚƠƯ�źǀƹ�Ʈ����ſř�Ţ���
�ƩƹŶū�Źŵê�æƶƳƺưƳ���Ţſř�ƵŶƃ�ƵŵŹƹō�ƂƳřŵ�ƕřƺƳř�ƽřźŝ�ƾƿŚƷ���
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�ƩƹŶūê�æ��ƂƳřŵ�ƕřƺƳř��
Types of knowledge 

 

�Rules   ƲǀƳřƺƣ���  � 
Strategies   ŚƷ�ƽĦţřźŤſř�� 
Agendas    ƝřŶƷř�� 
Procedures   ŚƷ�ƶƿƹŹ�� 

 
Procedural��

Concepts��ƮǀƷŚƠƯ�� 
Objects��Śǀƃř�� 
Facts��ƢƿŚƤů�� 

 
Declarative��

Knowledge about the Other types of knowledge 
And how to use them 
ŵƺƃ�ƵŵŚƠŤſř�ƂƳřŵ�ƭřŶĩ�Żř�Ŷƴĩ�ƲǀƘƯ�ƶĩ�ƾƄƳřŵ 
�ŵƺƃ�ƵŵŚƠŤſř�ŚƸƳō�Żř�ƶƳƺĮģƹ� 

 
Meta��

Rules of thumb    ƾŤƄĮƳř�źſ�ŶƗřƺƣ Heuristic��
Rule sets�ŶƗřƺƣ�ƶƗƺưŬƯ�� 
Concept Relationship   ŚŞţŹřƯƺƸƠƯ�šŚƏƾ  

Concept to object Relationship    Śǀƃř�ƍŚŞţŹř�ƮǀƷŚƠƯ� 

 
Structural��

 
��

ŚƤůƿƘƐƣ�Ƣƾ�Certain Facts  ŚƤů�ƹ�ƿƛ�ƢǀƘƐƣ�źƾ�Uncertain Facts����
Ƴŵǀ���ŚƯ�ƝřźƏř�įŚƿƳŵ�Ĩǀſ�įŚǀƠſ�ƹ�ƵŚǀƳ�ŶǀƹŹ�ƹ���ŢƀƿƏř�įŚƷŵřŶź�ŢſŹŵ�ƭŚưţ�ŚƯ�ƝřƿƳ�ŢſŹŵŚƳ�ŚǀŶƴŤƀ���ƢƿŚƤů�źŤƸŝ�ħŹŵ�ƽřźŝƾƘƐƣ�źǀƛ�ƹ�ƾƘƐƣ�ƶŝ�

ƮƿŹřŵ�ŻŚǀƳ�ŢǀƘƐƣ�ŜƿźƋ�ƞƿźƘţ���
��

źƋƿƘƐƣ�Ŝǀ�ŢCertainty Factor (CF)�����
�ŶƃŚŝ�ƾƯ�ŢƤǀƤů�Ĩƿ�ƶŝ�ŢŞƀƳ�ŚƯ�ŹƹŚŝ�ƶūŹŵ�źĮƳŚǀŝ�ŢǀƘƐƣ�ŜƿźƋ��ƾĪƃżě�ƮŤƀǀſ�Źŵ�ŢǀƘƐƣ�ŜƿźƋ�ŹŚŝ�ƲǀƫƹřMYCINŢƟźĭ�Źřźƣ�ƵŵŚƠŤſř�ŵŹƺƯ����

�ƪĪƃê�ì�ƶŝ�ƍƺŝźƯ�CF �ƮŤƀǀſ�MYCIN ƾƯ��Ʋƿř�Źŵ�ŶƃŚŝ�ƪĪƃ�CF�Żř�ƽźƿŵŚƤƯ�æ�å���Śţ��æ�å���ŵŹřŵ���
��
��
��
��

ƪƨƃê�ì��ŢǀƘƐƣ�ŜƿźƋ��
�ŶƃŚŝ�ƾƯ�źƿŻ�źƿŵŚƤƯ�źĮƳŚƿŚưƳ�ŵřŶƗř�ŹřŵƺưƳ�Ʋƿř�Źŵ�ƶĩ���

æ�å�����������ŢſŹŵŚƳ�ǈƯŚĩå�í����������ŢſŹŵŚƳ�ŚŞƿźƤţå�ë�����ŢſŹŵ�ŚƳ�ǇŚưŤůř��
�����å�ç��Śţ�å�ç����ŢƀǀƳ�ƵŶƃ�ƶŤųŚƴƃ��
å�ë���ůř��������ŢſŹŵ�ǇŚưŤå�í�������������ŢſŹŵ�ŚŞƿźƤţæ�å����ŢſŹŵ�ǈƯŚĩ��

æ�å� å�í� å�ë� å�ç� å å�ç å�ë å�í æ�å 
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Ż�ƩŚŨƯ�Źŵƿ�ƵŹřżĭ�ƱŚưƷ�źIt is raining�Śŝ�CFŝ�ǀƯ�ƱŚƾ�ŵƺƃ����
� 

 
 
��
��

ƪƨƃê�í���ƾƿŚţ�ƶſOVA�ŢǀƘƐƣ�ŜƿźƋ�Śŝ�ƵřźưƷ��

ƱƺƳŚƣ�Rule�� 

ƵŶƃ�ƶŤųŚƴƃ�šŚƗǈƏř�ƶĩ�Ţſř�ƂƳřŵ�Żř�ƽŹŚŤųŚſ�ƱƺƳŚƣ�ƶŤųŚƴƃ�šŚƗǈƏř�ƶŝ�řŹ�ƽř�ƾƯ�ƎŞţźƯ�ƽźĮƿŵ�ƵŶƃ��ƶĩ�ŵŻŚſƾƯ��ƹ�ũŚŤƴŤſř�ŵŹƺƯ�ŹŚŤųŚſ�Ʋƿř�ŶƳřƺţ
ƶŬǀŤƳ��ŵźǀĭ�Źřźƣ�ƽźǀĭ����

�ƩŚŨƯ�ŹƺƏ�ƶŝ����
 
If the ball�s color is red 
Then I like the ball 

��

�ƭŹřŵ�Ţſƹŵ�řŹ�ęƺţ�Ʋƿř�ƲƯ�ŶƃŚŝ�żƯźƣ�ęƺţ�źĭř���
 

 
 
��
��
��
 
 
 
 
 
��
��
��
��
��
��

ƪƨƃê�î��ƫŚŨƯ�Źŵ�ũŚŤƴŤſř�ŶƳƹŹƾƵŵŚſ���
��

�ƪĪƃê�îƯ�ƱŚƄƳ�ƩŚŨƯ�Ʋƿř�Źŵ�ũŚƴŤſř�ŶƳƹŹ��ŶƷŵ�ƾ���ŶƷŵ�ƾƯ�ŲſŚě���Ţſř�ƾĮƳŹ�ƶģ�ęƺţ�Ŷſźě�ƾƯ�Ʃřƺſ�Źŵ���żƯźƣ��
�ƵŹŚưƃ�ƱƺƳŚƣ�Ŷƃ�Ƶŵřŵ�ƮŤƀǀſ�ƶŝ�żƯźƣ�ƾŤƣƹæ�řŹ�ęƺţ�ŵźǀĭ�ƾƯ�ƶŬǀŤƳ�ƹ�ŵƺƃ�ƾƯ�ƩŚƘƟ�ƲǀƿŚě�Ţưƀƣ�žĜſ�ƹ�ŵŹřŵ�ŢſƹŵřŹ�ęƺţ�ŵźǀĭ�ƾƯ�ƶŬǀŤƳ�ƹ�ŵƺƃ�ƾƯ�ƩŚƘƟ�

�Ŷƿźų�ŶƷřƺų���

weather forecast Rain 0.6 

Object Attribut Value CF 

If ball�s color is red 
Then I like the ball 

��
If I like the ball 

Then I will buy the ball 

Ball color is red 

I like the ball 

I will buy the ball 

Knowledge base 

Working Memory 

Step 3 

Step 5 

Step 2 

Step 4 

Step 1 

Q: Ball�s color ? 
A : Red 
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ŽŹŶƯ��̶ έά �ϛਪ ඵෂ�� ��
çè 

ƱƺƳŚƣ�ƕřƺƳř��
ƱƺƳŚƣ�ŚƷƽ�ƶƐŝřŹ�řƽ�Relationship Rules� 

IF the battery is dead 
Then the car will not start  

�Ŷƃ�ŶƷřƺŴƳ�ƲƃƹŹ�ƲǀƃŚƯ�ŶƃŚŝ�ƶŤƃřŵ�ƪĪƄƯ�ƽźƏŚŝ�źĭř���
�ŵŹřŵ�ŵƺūƹ�ƩƺƬƘƯ�ƹ�ŢƬƗ�Ʋǀŝ�ƽř�ƶƐŝřŹ�ƱƺƳŚƣ�ƕƺƳ�Ʋƿř�Źŵ���

��
ƱƺƳŚƣ�ŚƷƽƇƺţ�ǀƶ�řƽ�Recommendation Rules ���

IF the car will not start 
THEN take a cab 

��
ƲǀƃŚƯ�źĭř�ŵƺƃ�ƾưƳ�ƲƃƹŹ����Ʊżŝ�ǇŚŝ�řŹ�ƲǀƃŚƯ�šƺěŚĩ���

�ŶƴŤƀƷ�ƶǀƇƺţ�Śƿ�ŵŚƸƴƄǀě�Ĩƿ�ƽƹŚů�ƽř�ƶǀƇƺţ�ƽŚƷ�ƱƺƳŚƣ���
��
��

ƱƺƳŚƣ�ŚƷƽŹƺŤſŵ�ƽ���Directive Rules��
IF the car will not start  
AND the fuel system is ok 
THEN check out the electrical system 

��
ųƺſ�ƮŤƀǀſ�ƹ�ŵƺƃ�ƾưƳ�ƲƃƹŹ�ƲǀƃŚƯ�źĭřƲĩ�ƾſŹźŝ�řŹ�ơźŝ�ƮŤƀǀſ�ŵŹřŶƳ�ƾƬĪƄƯ�Ţ���

�ŵƺƃ�ƾƯ�ƮŤų�ƽźƯř�ƶƬưū�Ĩƿ�ƶŝ�ƲǀƳřƺƣ�Ʋƿř���
��

ƱƺƳŚƣ�ŚƷƽŵźŞƷřŹ�ƽ�Strategy Rules���
IF the car will not start 
THEN first check out the fuel system  
THEN check out the electrical system 

��
ƾưƳ�ƲƃƹŹ�ƲǀƃŚƯ�źĭř�řŹ�Ţųƺſ�ƮŤƀǀſ�řŶŤŝř�ŵƺƃ�Ʋĩ�Ĩģ�řŹ�ơźŝ�ƮŤƀǀſ�žĜſ�ƹ�Ʋĩ�Ĩģ����

�Ŷƴĩ�ƾƯ�ƱŚǀŝ�řŹ�ŹŚĩ�ƭŚŬƳř�ƪůřźƯ�ƽŵźŞƷřŹ�ƲǀƳřƺƣ���
��

ƱƺƳŚƣ�ŚƷƽŝźŬţ�ƾ�Heuristic Rules���
IF the car will not start  
AND the car is a 1957 Ford 
THEN check the float 

�ƩŚſ�ŵŹƺƟ�ƲǀƃŚƯ�ƩŶƯ�ƹ�ŵƺƃ�ƾưƳ�ƲƃƹŹ�ƲǀƃŚƯ�źĭřæîêì�Ʊō�ŹƹŚƴƃ�žě�Ţſř��Ʋĩ�Ĩģ�řŹ��
�ŵŻřŵźě�ƾƯ�ŹŚĩ�ƭŚŬƳř�ƶŝ�ƾƬŞƣ�ƽŚƷ�ƶŝźŬţ�ƽƹŹ�Żř�ƾŝźŬţ�ƲǀƳřƺƣ���
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ŽŹŶƯ��̶ έά �ϛਪ ඵෂ�� ��
çé 

 
�Żř�ƪŞƣ�źƿŻ�ƩŚŨƯ�ŹŵXƾƯ�ŦƗŚŝ�Ʊƺģ�ŵƺƃ�ƵŵŚƠŤſř�ŚƷźǀƜŤƯ�Żř�ƲǀƳřƺƣ�Źŵ�Ţſř�źŤƸŝ�ƶĩ�Ţſř�ƾƴƘƯ�ƲƿŶŝ�Ʋƿř�Ŷǀƴǀŝ�ƾƯ�Ʃřƺſ�ŢƯǈƗ���źţ�ƾƬĩ�ƹ�źţ�ƭŚƗ�ƲǀƳřƺƣ�ŵƺƃ

�ŶƳŵźĭ��
IF ?X is Employee 
AND ?X Age>65 
THEN ?X can retire  

 
Pattern Matching Rules��źǀƜŤƯ�Śŝ�ŹřŶƤƯ�ƢǀŞƐţ�ƾƴƘƿ��

��
Meta Rules���

Meta Rules�ŵƺƃ�ƵŵŚƠŤſř�ƾƳƺƳŚƣ�ƶģ�Żř�Ŷƴĩ�ƾƯ�ƱŚǀŝ�ƶĩ�Ţſř�ƾƳƺƳŚƣ�řźƟ�Śƿ�ƱƺƳŚƣ���
��

IF the car will not start  
AND the electrical System is operating normally 
THEN use rules concerning the fuel system 
 

ŝ�řŹ�Ţųƺſ�ƮŤƀǀſ�ƶŝ�ƍƺŝźƯ�ƲǀƳřƺƣ�Ŷƴĩ�ƾƯ�ŹŚĩ�ƾŤſŹŵ�ƶŝ�Ʊō�ơźŝ�ƮŤƀǀſ�ƹ�ŵƺƃ�ƾưƳ�ƲƃƹŹ�ƲǀƃŚƯ�źĭř�źŞŝ�ŹŚĩ�ƶ���
��

Black Board ��
ƵŶƃ�ƖƿŻƺţ�ƪŗŚƀƯ�ƪů��Distributed problem solving ( DPS)���

ů�ƽřźŝ�ƹ�ƶƫŚƀƯ�Ĩƿ�ŵŹƺƯ�Źŵ�ƵźŞų�ƲƿŶƴģ�ŶƃŚŝ�ŻŚǀƳ�ƾƬŗŚƀƯ�Źŵ�Ţſř�ƲĪưƯ�ƶƫŚƀƯ�Ĩƿ�ƱŵƺưƳ�ƪů�ƝŶƷ�Śŝ�ƵźŞų�ƲƿŶƴģ�źĮƿŵ�šŹŚŞƗ�ƶŝ�ƹ�ŶƴƄƿŶƴǀŝ�Ʊō�ƪ
�ŶƳŻřŵźĜŝ���ŶƴƃŚŝ�ƾƯ�ƵŶƃ�ƖƿŻƺţ�ƪŗŚƀƯ�ƕƺƳ�Żř�ƾƬŗŚƀƯ�Ʋǀƴģ���ƵŚǀſ�ƶŤŴţ�ŚƸƳō�ƽŻŚſ�ƵŵŚǀě�ƽŚƸƯżǀƳŚĪƯ�Żř�ƾĪƿ�ƹBlack Board�ŶƃŚŝ�ƾƯ���ƶƯŚƳźŝ�Żř�ƾƄŴŝ

ſƹ�ƵŚǀſ�ƶŤŴţ�Ʋƿř�ƶĩ�Ŷƴĩ�ƾƯ�ŵŚŬƿř�řŹ�ƵŚǀſ�ƶŤŴţ�ƭƺƸƠƯƶƬǀ�ƪů�ƵřŹ�ƽŹřŸĭ�ħřźŤƃř�ƽřźŝ�ƽř��ŶƃŚŝ�ƾƯ�ŚƷ���
��
��
��
��

ƪƨƃê�æå��ƵŚǀſ�ƶŤŴţ�ƭƺƸƠƯ��

��
��

ƵŵŚǀě�Źŵ�Ţſř�ƪƿŚƟ�Ĩƿ�ƂŴŝ�Ʋƿř�ƽŻŚſ�  ƮŤƀǀſ�ƶĩ�Ʋƿř�ŢƬƗ�ƶŝ�ƹ�Ţſř�ƾƴŤƯ�ƪƿŚƟ�Ĩƿ�ƩŚŨƯ�ŹƺƏ�ƶŝ�ƪů�ƵřŹ��ŶƴŤƀƷ�ƶƯŚƳźŝ�ƵźŞų�ƽŚƷ��řŹ�ƵŶƃ�ƪů�ƪŗŚƀƯ�ƽŚƷ
ƾƯ�Źřźƣ�ƪƿŚƟ�Ʋƿř�ƪųřŵ�ƿŚƟ�Ʋƿř�ƶŝ�ƵźŞų�ƽŚƷ�ƮŤƀǀſ�ƭŚưţ�ƹ�ŶƴƷŵŹ�Żř�ŻŚǀƳ�šŹƺƇ�Źŵ�ŶƴƳřƺţ�ƾƯ�ƹ�ŶƳŹřŵ�ƾſźŤſŵ�ƪŶƴƿŚưƳ�ƵŵŚƠŤſř�ƱřźĮƿŵ�ƽŚƷ�ƪů�Ƶř���ŹƺƏ�ƶŝ

ƾƯ�ƶǀƸţ�řŹ�ƲŤƯ�Ʋƿř�ƶĩ�ƾƀĩ�ƹ�ŶƃŚŝ�ƱŚŝŻ�Ŷƴģ�ƽřŹřŵ�ƲŤƯ�Ĩƿ�ƾƴƘƿ����Ţſř�ƵŶƃ�ƖƿŻƺţ�ƶƫŚƀƯ�Ĩƿ�ƶƳŚŝŻ�Ŷƴģ�ƲŤƯ�ƁŻřŵźě�Ĩƿ�ƩŚŨƯ��ƾĭźŞų�ŢƀƿŚŝ�ƾƯ�Ŷƴĩ
ƱŚŝŻ�Źŵ�řźƟř�Śƿ�ƹ�ŶƃŚŝ�ƶŤƃřŵ�ƞƬŤŴƯ�ƽŚƷ�ƂŴŝ���Ţųƺſ�ƂŴŝ���ŶƴŤƀƷ�ƵźŞų��ƪǀŞƯƺţř�Żř�ƾƄŴŝ�Źŵ�ƭřŶĩ��źƷ�Ŷƴƴĩ�ƾƯ�ŹŚĩ�ƾĪǀƳŚĪƯ�Ĩƿ�Źŵ�ƶĩ�ƾţƹŚƠŤƯ�ŵ

�ƹ�ŚƸųźģ���ŹƺţƺƯ���ĨƿźŤĪƫř�����

B.B 
Black Board 

E.S 1 

E.S 2 

E.S n 

Scheduler 
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çê 

ƩŚŨƯ���
ŹƺŤǀƳŚƯ�ƶƴǀƯŻ�Źŵ�ƵźŞų��� �ŶƳƺƃ�ƾƯ�ƵŶƳřƺų�řźƟ�ƪĪƄƯ�ƪů�ƽřźŝ�ƾţƹŚƠŤƯ�ƽŚƷ�ƵźŞų�śƺǀƗ�ŢųŚƴƃ�Żř�žě�ƶĩ��źţƺǀĜƯŚĩ�śŚƿ�ŜǀƗ�ƵźŞų�ƮŤƀǀſ��Źŵ�ƵźŞų���

�ƶƴǀƯŻMother Board��ƹ�����
��

ƵŶƃ�ƖƿŻƺţ�ƵźŞų�ƽŚƷ�ƮŤƀǀſ��ƾƬƇř�ƽŚƷ�ƶƠƫƺƯ���
æ� ƵźŞų�ƽŚƷ�ƮŤƀǀſ�Żř�ƽř�ƶƗƺưŬƯ�Commiunity of different Expert System  

ç� ƵŚǀſ�ƶŤŴţ�Black Board  

è� �Ŷƴŝ�ƱŚƯŻ�Schedular��
�ƄŴŝ�Ţſř�ƵźŞų�ƽŚƷ�ƮŤƀǀſ�Żř�ƽř�ƶŤǀưĩ�ƶĩ�Ʋƿř�źŝ�ƵƹǈƗ�ƵŚǀſ�ƶŤŴţ�ƮŤƀǀſ�ŚƷ�ƪů�ƵřŹ�Ʊŵřŵ�Źřźƣ�ƽřźŝ�ƾ(Black Board )  ���ƽřźŝ�żǀƳ�ŶƴŞƳŚƯŻ�Ĩƿ�ƹ�ŶƳŹřŵ�żǀƳ

�ŶƳŹřŵ�ŚƷ�ƵźŞų�ƱŚǀƯ�Źŵ�ƱŚƯŻ�Ʊŵřŵ�Źřźƣ�ŹŚǀŤųř�Źŵ�ƹ�ŵƺūƺƯ�ƱŚƯŻ�ƮǀƀƤţ��
��

ŚƴƘƯ�ƽŚƷ�ƶĪŞƃ�Semantic Network ���
�Ƶźĭ�Żř�ƶĩ�ŶƴŤƀƷ�Ɲřźĭ�Żř�ƵŵŚƠŤſř�Śŝ�ƂƳřŵ�ƾƿŚưƳŻŚŝ�ƽřźŝ�ƾƃƹŹ�Ĩƿ�ƾƿŚƴƘƯ�ƽŚƷ�ƶĪŞƃ�ŚƸƫŚƿ�ƹ�Śǀƃř�źĮƳŚǀŝ�ŚƷ�Ƶźĭ�ƶĩ�ƽŹƺƏ�ƶŝ�Ţſř�ƵŶƃ�ƪǀĪƄţ�ŚƸƫŚƿ�ƹ�ŚƷ

ŶƃŚŝ�ƾƯ�Śǀƃř�Ʋǀŝ�ƍŚŞţŹř�źĮƳŚƄƳ� 

 
 
 
 
 
 
��
��
��
��
��
��
��
��
��
��
��
��

��
ƪƨƃê�ææ��ƵŶƳźě�ƽřźŝ�ŚƴƘƯ�ƶƨŞƃ��

Wings 

Bird 

Fly 

CANARY 

has 

Is - A 

Travel 

Node 

Object 

Object Properties 

Property Value 

Relation 

Is - A 

Has 

ƩŚƘƟř 
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Ţſř�ƵŶƳźě�ŵŹƺƯ�Źŵ�ƩŚŨƯ�Ʋƿř�Ţſř�ƵŶƳźě�ƕƺƳ�ƹ���ƱŶƃ�ŚŬŝŚū���ƲŤƃřŵ�ŢƠƇ�ƶſ�ƽ�řŹřŵ�Ɲřźĭ��Ʋƿř����ř�ŶƃŚŝ�ƾƯ�ƵŶƷŚƄƯ�ƪŝŚƣ�ŚŬƴƿř�Źŵ�ƶĩ�ƽř�ƶŤĪƳ�Ţſř�Ʋƿ
ŶƴŤƀƷ�ƮƸƯ�ƾƿŚƴƘƯ�ƽŚƷ�ƶĪŞƃ�Ɲřźĭ�Źŵ�ŢƸū�ƶĩ����

o �ŵŹřŵ�ƩŚŝ�ƵŶƳźě��
o �ŵƺƃ�ƾƯ�Śū�ƶŝŚū�Żřƹźě�Śŝ�ƵŶƳźě��
o �Ţſř�ƽŹŚƴƣ�ƶƘƫŚƐƯ�ŵŹƺƯ�ƵŶƳźě���

��
ƾƯ�ƶĪŞƃ�Ʋƿř��ƶſ�Żř�ƵŵŚƠŤſř�Śŝ�ƁźŤƀĭ�ƹ�Ŷƴĩ�řŶǀě�ƶƘſƺţ�ŶƳřƺţƁƹŹŵźǀĭ�ƾƯ�šŹƺƇ�����

�Żř�ƵŵŚƠŤſř�Śŝ�ŚƴƘƯ�ƶĪŞƃæ�ƅŚų����ƱŶƃ�źţç�ƭŚƗ��Ŷƃ�źţ�ƹ�Ʊè��ŶŝŚƿ�ƾƯ�ƁźŤƀƀĭ�ƶŝŚƄƯ�ƮǀƷŚƠƯ����
��

�ƩŚŨƯ��
 ��
��
��
��
��
��
��
��
��
��
��
��
��
��
��

ƪƨƃê�æç��ŚƴƘƯ�ƶƨŞƃ�ƁźŤƀĭ��

��
��

Ʃƹř�ƂŴŝ�Źŵ�æ���ƴƣ�ƾƴƘƿ�Ţſř�ƵŶƃ�Ƶŵřŵ�ƂƿŚưƳ�ƶŝŚƄƯ�ƮǀƷŚƠƯŶƴŤƀƷ�ƵŶƳźě�ƹŵ�źƷ�ƲŗƺĮƴě�ƹ�ƽŹŚ���
�ƭƹŵ�ƂŴŝ�Źŵ�ç�����ƹ�Ţſř�ƵŶƳźě�ƕƺƳ�Ĩƿ�ƽŹŚƴƣ��ƵŶƃ�Ƶŵřŵ�ƂƿŚưƳ�ƮǀƷŚƠƯ�ƱŵƺưƳ�źţ�ƅŚųTweetyŢſŚƷ�ƽŹŚƴƣ�Żř�ƅŚŴƸƳƺưƳ�Ĩƿ����
�ƭƺſ�ƂŴŝ�Źŵ�è��řƺǀů�Żř�ƽř�ƶƳƺĭ�ƱŚĭŶƳźě�Ţſř�ƵŶƃ�Ƶŵřŵ�ƂƿŚưƳ�ƮǀƷŚƠƯ�ƱŶƃ�źţ�ƭŚƗŶƴŤƀƷ�šŚƳ���

Is -A Is-A Is -A 
Animal 

Air 

Bird 

Wings 

Canary Tweety 

Fly Penguin 

Walk 

Has Breathe 

Is-A Travel 

Travel 

2 

1 3 
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ŽŹŶƯ��̶ έά �ϛਪ ඵෂ�� ��
çì 

��
�ŢŧřŹƹInheritance���

�Ţſř�ŢŧřŹƹ�ŚƴƘƯ�ƽŚƷ�ƶĪŞƃ�Źŵ�ƮƸƯ�ŹŚǀƀŝ�ƾĭĦƿƹ�Ĩƿ��Ƶźĭ�Żř�ƾŤǀƇŚųŚƿ�ƭƺƸƠƯ�ŢſŚƴƘƯ�ƲƿŶŝ�ŢŧřŹƹ�ƃ�Źŵ�ƾĭĦƿƹ�Ʋƿř��ŵƺƃ�Ƶŵźŝ�ťŹř�ƶŝ�ƽřƶĪŞ��ƶŝ�ŚƴƘƯ�ƽŚƷ
�ƶƬǀſƹIs � A ƂƿŚưƳ��Ƶŵřŵ�ƾƯ�ŵƺƃ���ƽŚƷ�ƾĭĦƿƹ�ƭŚưţ�ǇŚŝ�ƩŚŨƯ�ŹŵAnimal �řŹ�Bird �ƹ�ŵŹřŵ�Animal��ŶƴŤƀƷ�ƽŻřƺƷ�ƾţřŵƺūƺƯ�ŚƷ���

�ŵƺƄƳ�ŹřźĪţ�ŹŚŝ�ƲƿŶƴģ�ƾƯƺƸƠƯ�źƷ�ŵƺƃ�ƾƯ�ŜŞſ�ƹ�ŵƺƃ�ƾƯ�ƂƳřŵ�ƵŚĮƿŚě�ƮŬů�ƂƷŚĩ�ŦƗŚŝ�ŢŧřŹƹ���
ŤſřŹ�ƹ�ŮƐſ�ŵƺƃ�ƾƯ�ƵŶƷŚƄƯ�ǇŚŝ�ƩŚŨƯ�Źŵ�ƶĩ�Ţſř�Ʋƿř�źĮƳŚƿŚưƳ�Ʋƿř�ƹ�Ţſř�ƵŶƃ�ƪƇƹ�ƵŶƳźě�ƶŝ�ƩŚƿ�Ĩƿ�Śŝ�ƹŵ�źƷ�ƹ�Ţſř�ƾĪƿ�Ɲřźĭ�Źŵ�ƽŹŚƴƣ�ƹ�ƲŗƺĮƴě�ƽŚ

ŶƴŤƀƷ�ƶǀŞƃ�ƽŹŚƴƣ�ƹ�ƲŗƺĮƴě�Źŵ�ƮǀƷŚƠƯ�Żř�ƽŹŚǀƀŝ����
�ŵƺƃ�ƶŤƟŚƿ�ŲſŚě�Śţ�ŵźǀĭ�ƾƯ�šŹƺƇ�Ɲřźĭ�ƽƹŹ�ƾƿƺŬŤƀū�ŚƴƘƯ�ƽŚƷ�ƶĪŞƃ�ƶŝ�ƾƿƺĮŴſŚě�Źŵ���

ŶƳŚŤſř�ŚƴƘƯ�ƽŚƷ�ƶĪŞƃ�ƾƬƇř�ƪĪƄƯƶƤǀƬſ�Ţſř�ƲĪưƯ�ƶĩ��Ţſř�Ʊō�ƾƿŚưƳŻŚŝ�ƁƹŹ�ƱŵƺŞƳ�ŵŹř��ŵƺƃ�ƪưƗ�ƽř����
ƶĪŞƃ�ƵŶƃ�ƪǀưĪţ�ƶƳƺưƳ��Žǈĩ�ƽŚƷŹřŵƺưƳ�ƱŚưƷ�ŚƴƘƯ�ƽŚƷŹŵ��UML�ŵƺŝ�ŶƷřƺų����

ƶĪŞƃ�ƁƹŹ��ƱƺĤưƷ�ƾƠǀƇƺţ�ƽŚƸƳŚŝŻ�ƶŬǀŤƳ�Źŵ�Ŷƴĩ�ƾƯ�ƞǀƇƺţ�ŵŹřŵ�ŵƺūƹ�ƶģ�źƷ�ƶĩ�Ţſř�ƾƴƘƯ�ƲƿŶŝ�Ʋƿř�Ţſř�ƾƠǀƇƺţ�ƽŚƸƃƹŹ�Ōżū�ŚƴƘƯ�ƽŚƷLisp 

,Prolog ,SQL��ƾƯ�ƾŝƺų�ƶŝ�Ŷƴĩ�Ŷĩ�řŹ�ŚƴƘƯ�ƶĪŞƃ�ŶƳřƺţ���
��

ŶƯƿźƿ�ŚƷŚƴŨŤſř�ŢException Handling���
�ƩŚŨƯ�ř�ƶĩŶƴĩ�İưƳ�Żřƹźě�İƫƹ�Ţſř�ƵŶƳźě�Ĩâ�ƲŗƺĮƴěƿƬŝŚƣ�Ʋǀ�Ǝſƺţ�Ţexception HandlingŰƈţ�ǀ�ŵƺƃ�İƯ�Ů���

�ƭƺƸƠƯ�ƶŝŚƄƯ�ƭƺƸƠƯ�ƲâřOverride �Ţſř�řźĭ�İƃ�įŚƷ�ƱŚŝŻ�Źŵ����
Override the Inherited Information 

��
��

śƺģŹŚƸģ�Śƿ�ƮƿźƟFrame ����
�ƶŝ�źĭřŚƴƘƯ�ƽŚƷ�ƶĪŞƃ��ŚƷ�ƶƿƹŹ�ƮǀƷŚƠƯ�Procedure��ŵƺƃ�ƶƟŚƋř���ŶƷŵ�ƾƯ�ƮƿźƟ�ƪǀĪƄţ�����

��
Semantic Network + Procedure = Frame 

ƽř�ƶƿƹŹ�ƮƷ�Ţſř�ƾƠǀƇƺţ�ƮƷ�ƮƿźƟ.��
źƟ�ƭƺƸƠƯƿ�ƭƺƸƠƯ�ƶŝŚƄƯ���ƮObject ���Ōƾƃ��Ţſř���

Object = Data (Properties ) + Procedure 
 
 
 
 
 
 
 
 
 
 

�ƮƿźƟ���ŶƃŚŝ�ƾƯ�Ōƾƃ�Śƿ�ƭƺƸƠƯ�ƶŝŚƄƯ�ƽř�ƶƄǀƬĩ�ƂƳřŵ�ƾƿŚưƳŻŚŝ�ƽřźŝ�ƽř�Ƶŵřŵ�ƱŚưŤųŚſ�ƮƿźƟ���

�ƹ�ŚƷ�Ƶŵřŵ��
ƹƿŚƷ�İĭĦ��

��
Ɩŝřƺţ 

Object 
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Object �Ţſř�ƵźŞų�ƮŤƀǀſ�Źŵ�ƮƿźƟ�ƱŚưƷ��ŹřżƟř�ƭźƳ�ƾſŶƴƸƯ�Źŵ����
źƟ�šƹŚƠţƿƶĪŞƃ�Śŝ�Ʈ�ŚƴƘƯ�įŚƷ��źƟƿƷŚƠƯ�źŝ�ƵƹǈƗ�ŚƷ�ƮǀƮ�ſƹźě�įřŹřŵ�ǀ�ƮƷ�ŚƷźŬ�ŶƴŤƀƷ���

CRC���ƾƯ�ƂƿŚưƳ�ŚƷ�šŹŚĩ�ƹ�ŚƷ�ƭźƟ�Ǝſƺţ�řŹ�ƾƃ�ƮǀƷŚƠƯ�Żř�ƾƬǀų�ŚƷ�šŹŚĩ�Ʋƿř�ƶŝ�ƶĩ�ŶƴƷŵ�CRC�Ŷƴƿƺĭ��ĮƳŚǀŝ�źƿŻ�ƩŚŨƯƺŬƄƳřŵ�ŵŹƺƯ�Źŵ�ƾţŹŚĩ�źŢſ���
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ƪƨƃê�æè��ƭźƟ�Śƿ�šŹŚƧ�ƂƿŚưƳ��
řŹ�ŚƸƳō�šřźưƳ�ƹ�ƽŹŚū�ƭźţ�ŽƹŹŵ�ƭŚƳ�ƹ�ƺŬƄƳřŵ�ŽŹŵō�ƹ�ƭŚƳ�Ʊō�Źŵ�ƶĩ�Ţſř�ƽř�ƶƯŚƳŹŚĩ�ǇŚŝ�ƩŚŨƯ�ŶƷŵ�ƾƯ�ƂƿŚưƳ����

�śŚƣ�İƬĩ�ŹŚŤųŚſ��Źŵ�źƿŻ�ƪƨƃ�Ţſř�ƵŶƃ�Ƶŵřŵ�ƂƿŚưƳ�ƮƿźƟ�ƾƬĩ�ŹŚŤųŚſ�Ĩƿ����
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��
��

ƪƨƃê�æé��ƮƿźƟ�ƾƬĩ�ŹŚŤųŚſ��

Report Card 

Student Name 

Address 

Course Grade 

Chemistry 

Math 

English 

*** 

Object 1 

Object 2 

Frame  Name 

Class 

Properties 
Property1 

Property2 

Value1 

Value2 

*** 

*** 

*** 

*** 
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�šŹŚĩ�Ĩƿ�ŹŵCRC �ŚƷ�ƾĭĦƿƹ�ƹ���Žǈĩ���ƮƿźƟ�ƭŚƳ�ŢƀƿŚŝ�ƾƯ�ŵƺƃ�ƵŵŹƹō�ŚƷ�ƾĭĦƿƹ�Ʊō�źƿŵŚƤƯ�ƹ��Ɵǀ�ŶƬclass �ƿƟ�ĨǀŤųř�ŶƬǀ�ƶĩ�ŶƃŚŝ�İƯ�śŚƣ�Źŵ�įŹŚ
�Ʊō�ŹřŶƤƯobj2Ƴ�ŵ�śŚƣ�ƭŚƿ�Śŝ�ƎŞţźƯ�źĮobj1�Ţſř���řƿ�ƕƺƳ�Żř�ǇƺưƘƯ�ƶƐŝřŹ�ƲIs � A �ŶƃŚŝ�İƯ����

Obj1 Is � A Obj2 

Obj1Żř�İţŚƗǈƏř��obj2�ŵźŝ�İƯ�ťŹř�ƶŝ����
��

�Žǈĩ�śŚƣ�Class Frame ���
�ƩŚŨƯ�ŹƺƏ�ƶŝCRC �Ţſř�ƵŶƳźě�Ĩƿ�ŵŹƺƯ�Źŵ�ƮƿźƟ�Ĩƿ�źƿŻ����

Źƺų�ƕƺƳ���ĬƳŹ�Ʊō�ƽŚƷ�ƾĭĦƿƹ�ƹ�Ţſř�ƵŶƳźě�ƮƿźƟ�ƭŚƳ�žě�Ţſř�ƵŶƳźě�ŢǀƫŚƘƟ�ƹ�ƾĮƴſźĭ���Żřƹźě�ŢǀƬŝŚƣ���ŚƸƫŚŝ�ŵřŶƘţ���ħř���
ř�Źŵƿƹ�ƶĩ�ŵƺƃ�İƯ�ƵŶƷŚƄƯ�ƪŗŚƀƯ�ƕƺƳ�Ʋƿƺě�ŢƫŚů�ƹŵ�ŚƷ�İĭĦƿƛ�ƹ�Śǀƺě�źƿ�Ś��ţŚŤſřǀŵ�ƹ�ĨƿƯŚƴǀ�Ĩ���ŶƳŹřŵ���

o řƿŚŤƀ���ƩŚŝ�ŵřŶƘţ���ĬƳŹ��
o ƺěƿŚ��ƫŚƘƟ�ƹ�İĮƴſźĭǀ�Ţ��
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��
��
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��
��
��
��
��
��
��

ƪƨƃê�æê��ƮƿźƟƵŶƳźě���

 
Ź�ƶŤƟŚƿ�ƶƘſƺţ�ƮƿźƟ�Ʊƺģ��ƁƹSemantic Network �ŵŹřŵ�ŚưŤů�řŹ�ŢŧřŹƹ�ƾĭĦƿƹ�Ţſř����

��
�İŧŹř�įŚƷŹŚŤƟŹInheriting Behavior ���

���Žǈĩ�Żř�ƕƹźƃ�šŚƗǈƏř�įźŝ�ťŹř�ŹŚƴĩ�ŹŵƿƳ�řŹ�ƮƸƯ�įŚƷŹŚŤƟŹ�ŶƳřƺţ�İƯ�ƶƳƺưƳ�Ĩǀ�ŵźŞŝ�ťŹř�ƶŝ�ż��ř�įřźŝƿ�Žǈĩ�śŚƣ�Źŵ�ŹƺƔƴƯ�Ʋƿſƹźě�Ĩǀ�źŬƿ��ŶŤƯ�Ś
Śŝ�ƶĩ�İƫŚưƗřƿŶƷŵ�ƭŚŬƳř�śŚƣ�İŤƀźƘţ�ƿƺĮŝ�ƶĩ�įŶŤƯ�ǈŨƯ��ŵƺƃ�İƯ�ƞƿŚŝ�įŹŚĩ�ƶģ�ŶƃŚŝ�ƶƴſźĭ�ƵŶƳźě�źĭř�Ŷƿŵƺƃ�ƭŚŬƳř�İŤƀ� 

Frame Name 

Properties Color Unknown 

Unknown 

Unknown Activity 

Hungry 

Flies True 

No- Wings 2 

Eats Worms 
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Ƶƺūƹ�Facets � 

Facet��ŢƠĭ�Ʊřƺţ�ƾƯ�ƾƳŚǀŝ�ƶŝ�ŢſŚƷ�ƾĭżƿƹ�źƿŵŚƤƯ�ƽƹŹ�ƾƫźŤƴĩFacetŢſř�ƽŹřŸĭŶǀƣ�ƹ�ŢƿŵƹŶŰƯ�ƾƗƺƳ��ƾƯ�ƩŚŨƯ�ŹƺƏ�ƶŝ��ŪƳŹ�ƶŝ�řŹ�ƽŵŶƗ�ŹřŶƤƯ�Ʊřƺţ
ŹŵŚƣ�ŚƸƴţ�Śƿ��ŵƺưƳ��ŵƹŶŰƯ�ƅŚų�ƅŚų�ƽźƿŵŚƤƯ�ƲŤƟźƿŸě�ƶŝ�ŶƃŚŝ���

�Facet �ŵƺƃ�ƾƯ�ƮǀƀƤţ�ƕƺƳ�ƹŵ�ƶŝ����
æ� IF Needed ���ŻŚǀƳ�šŹƺƇ�Źŵ 

ç� IF change��źǀǀƜţ�šŹƺƇ�Źŵ�� 

źĭřFacet ŵźǀĮŝ�ƽŹřŶƤƯ�ƶƳƺĮģ�ƾĭĦƿƹ�Ĩƿ�ƶĩ�ŹƺƔƴƯ�Ʋƿř�ƶŝ���Ʊŵřŵ�ŹƺŤſŵ�ƽřźŝ�ŚƯ���IF Needed��Źŵ�řŹ�ƾƈŴƄƯ�šŚǀƬưƗ�ƶĩ�ŶƃŚŝ�Ʋƿř�ŹƺƔƴƯ�ƶŝźĭř�ƹ�Ţſř
�šŹƺƇŶŝŚƿ�źǀǀƜţ�Ʊō�ŹřŶƤƯ�źĭř�ŶƷŵ�ƭŚŬƳř�ƽŹŚĩ�ƶģ�Ŷƴĩ�ƲǀǀƘţ�ƾƴƘƿ���ŶƿŚưƳ�ƲǀǀƘţ�ŹřŶƤƯ�źǀǀƜţIF Change �ƵŶǀƯŚƳ��ƾƯ��ŵƺƃ���

IF Needed ��

If Tweety has less than two wings  
THEN  Tweety can�t fly 

��
�źĭř�TweetyƩŚŝ�ƹŵ�Żř�źŤưĩ�ŢƀǀƳ�Żřƹźě�ƶŝ�ŹŵŚƣ�ŶƃŚŝ�ƶŤƃřŵ����šŹƺƇ�ƶŝDefault ŵ��Źŵ�źĭř�ǇŚů�Ţſř�Żřƹźě�ƶŝ�ŹŵŚƣ�ƽř�ƵŶƳźě�źƷ�Ţſř�ƵŶƃ�ƶŤƟźĭ�źƔƳ�Ź

�ŹřŶƤƯ�Ʊō�žě�ŵŹřŵ�ƩŚŝ�ƹŵ�Żř�źŤưĩ�ƶĩ�Ŷƃ�ƵŶƷŚƄƯ�ƽř�ƶƳƺưƳCan not �ŵƺƃ�ƾƯ�����ŹŵIF needed�ŚŬƴƿř�ƩŚŨƯ�ŹƺƏ�ƶŝ�ŵƺƃ�ƾƯ�ƉƺƗ�ƽŹřŶƤƯ�ƎƤƟ��Fly �ƶŝ��
Not Fly �Ŷƃ�ƪƿŶŞţ��. 

 
IF Change ���

IF self : Hungry = True 
THEN self : Activity =Eating  #self =Eats 

��
ŶƃŚŝ�ŢŞŨƯ�ƾĮƴſźĭ�ƾĭĦƿƹ�źĭř�šŹƺƇ�ŢǀƫŚƘƟ��ƶŤƟźĭ�ŵƺŝ�ŶƷřƺų�ƱŵŹƺų����ŹŵIF Change �ŢƟźĭŶƷřƺų�šŹƺƇ�ƾƇŚų�ƪưƗ�ƅŚų�ƾĭĦƿƹ�ƶŝ�ƶūƺţ�Śŝ�

ŢƟźĭ�ŶƷřƺų�šŹƺƇ�ƾƇŚų�ƪưƗ�ƾƇŚų�ƾĭĦƿƹ�ƱŶƃ�ƾƠƴƯ� Śƿ�ŢŞŨƯ�ƽřŻř� ƶŝ�ƾƴƘƿ�Self ƿƹ� Żř�ƪŞƣ�ƽŚƷ�ĦƷ�ƾĭ� ƶưƬĩ� ƶŝŚƄƯ� ŚTHISŝ� Źŵ�źƶƯŚƳ��ƾƀƿƺƳ
ŢſřźĭŌƾƃ���

��
ƢƐƴƯ�Logic���

Ţſř�ƢƐƴƯ��źţƺǀĜƯŚĩ�Źŵ�ƂƳřŵ�ƾƿŚưƳŻŚŝ�ƁƹŹ�Ʋƿźţ�ƾưƿŶƣ�ƶƟźů�ƱŚůřźƏ�ŚƯř��ƾƯ�ƵŵŚƠŤſř�šŹŶƳ�ƶŝ�ƁƹŹ�Ʋƿř�Żř�ƽř�Ŷƴƴĩ���ƾƿŚưƳŻŚŝ�ŽŚſř�ƹ�ƶƿŚě�ƢƐƴƯ�ƁƹŹ
�Ţſř�ƂƳřŵ���ƩŚŨƯ�ŹƺƏ�ƶŝProlog �ƹ�Ţſř�ƢƐƴƯ�ƾƿŚưƳŻŚŝ�ƽřźŝ�ƾƳŚŝŻ��ƱŚŝŻ�ƍŚŞţŹřProlog ƶƯŚƳźŝ�ƽŚƸƳŚŝŻ�Śŝ�ƾƬŞưſř�ƱŚŝŻ�ƍŚŞţŹř�ŶƴƳŚƯ�ƵźŞų�ƮŤƀǀſ�Śŝ���ƽŻŚſ

ƲǀƿŚě�Źŵ�ƾƿŚưƳŻŚŝ�ƽŚƸƳŚŝŻ�ƭŚưţ�ƹ�Ţſř�ŮƐſ�Ʋƿźţ�ƾƯ�ƢƐƴƯ�ƶŝ��ƶƯŚƳźŝ�ƽŚƸƳŚŝŻ�ƶĩ�ƶƳƺĮƳŚưƷ�ŶƴſŹ�ƲǀƿŚě�Źŵ�ƽŻŚſ�ŮƐſ�Ʋƿźţ�ƾƯ�ƾƬŞưſř�ƶŝ���ƮǀƷŚƠƯ�ƾƴƘƿ��ŶƴſŹ
�ŵźǀĭ�ƾƯ�źŝ�Źŵ�řŹ�ƶƿŚě���

ƺƳ�ƹŵŵŹřŵ�ŵƺūƹ�ƢƐƴƯ�ƕ��
æ� ƽř�ƵŹřżĭ�ƢƐƴƯ 

ç� �Ʃƹř�ƶŞţźƯ�Śƿ�ƽŶƴƀƯ�ƢƐƴƯ 

ƵŹřżĭ�ƢƐƴƯ��ƽř��
ƹ�ŵƺƃ�ƾƯ�ƾƿŚưƳŻŚŝ�ƪŞưſ�Śƿ�ŵŚưƳ�Ĩƿ�Śŝ�ƵŹřżĭ�źƷ�ƽř�ƵŹřżĭ�ƢƐƴƯ�Źŵ�ƩƹŶū�ƾſŹźŝ�Śŝ�ƷƮƿŻřŵźě�ƾƯ�ũŚŤƴŤſř�ƶŝ�ƾŤſŹŵ�ƽŚ� 

A= The car will start��
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�ŵŚưƳ�Śŝ�ƲǀƃŚƯ�ƱŶƃ�ƲƃƹŹ�ƩŚŨƯ�Ʋƿř�Źŵ�A ř�ƵŶƃ�ƾƿŚưƳŻŚŝ��Ţſ���
�ũŚŤƴŤſř�ƽřźŝ�ŻřŶūř�ƾŤſŹŵ�Ʃƹ�ƵŵŚƠŤſřƾƯ�ŵƺƃ��ƞƐƗ�ƪưƗ�ƽřźŝ�ƾŤſŹŵ�ƩƹŶū�ƩŚŨƯ�ŹƺƏ�ƶŝ�A B �ŵƺŝ�ŶƷřƺų�źƿŻ�šŹƺƇ��ƶŝ�� 

A B��B��A 
F� �F��F��
F� �T��F��
F� �F��T��
T T T 

�ƪƈƟ�ƪưƗ�ƾŤſŹŵ�ƩƹŶū�AB�ƶŝ��ŵƺŝ�ŶƷřƺų�źƿŻ�šŹƺƇ��
A B��B��A 

F� �F��F��
T T��F��
T� �F��T��
T T T 

ƮƿŹřŵ�ƽŻŹř�ƮƷ�ƽřźŝ�ƹ�AB����
A B��B��A 

T� �F��F��
F T��F��
F� �F��T��
T T T 

�źĮƬưƗ�ƽřźŝ�ƹ�NOT �ƮƿŹřŵ����
NOT A A 

T� �F��
F T��

źĮƬưƗ�ƽřźŝ�ƹIMPLIES �ƮƿŹřŵ�ƵŚĮƳō�źĮưƗ�Śƿ����
B     ~ABĺC= A 

C��B��A 
T� �F��F��
T T��F��
F� �F��T��
T T T 

ŶƴƀƯ�śŚƀůƽ���
�śŚƀů�ƶƧ�ƽŶƴƀƯƵŹřżĭ�ƢƐƴƯ�ƶŤƟŚƿ�ƁźŤƀĭ�ƱŚĪƯř�ƂƳřŵ�Żř�ƽźţ�Ƣǀƣŵ�ƾƿŚưƳŻŚŝ�ƶĩ�Ţſř�ƽř�ƾƯ�źƿŸě�ŶƿŚưƳ��řƿŵŚƠŤſř�Śŝ�ƁƹŹ�ƲƜŤƯ�Żř�Ƶǀ�ƁŻřŵźě���Ɩŝřƺţ�ƹ�ŚƷź

Ư�ŵƺŞƸŝ�řŹ�ƂƳřŵƾ�ŶƄŴŝ���ƽŶƴƀƯ�ƢƐƴƯ�Źŵ �ŵƺƃ�ƾƯ�ƵŵŚƠŤſř�ŶƴƀƯ�ƹ�ƖŝŚţ�ƹ�źǀƜŤƯ�ƹ�ŢŝŚŧ�ƹ�ƪŞưſ�Śƿ�ŵŚưƳ�Żř. 

Żř�ƵŵŚƠŤſř�ƽřźŝ�Constant �ŵřźƟř�Ʈſř�ƪŨƯ�ƮǀƷŵ�ƾƯ�ƂƿŚưƳ�Ĩģƺĩ�Ɲƹźů�Śŝ�řŹ�ŚƸƳō����
ƽř�ƶƳƺưƳŶƴƀƯ�Żř����

like (john,mary)��
 

 Predicate řŹŚū�Ʋƿř�Źŵ�Ţſř�ƮǀƷŚƠƯ�Ʋǀŝ�ƶƐŝlike Śƿ�ŶƴƀƯ�Predicate �ƹ�Ţſř�John  , maryƽŚƷ�źŤƯřŹŚě�Predicate �ƵŶƷŚƄƯ�ƶĩ�ŹƺƐƳŚưƷ�ƹ�ŶƴŤƀƷ�
Ŷǀƴĩ�ƾƯ John  , mary�ŶƴŤƀƷ�ŢŝŚŧ�ƹŵ�źƷŶƳř�ƵŶƃ�ƕƹźƃ�Ĩģƺĩ�Ɲƹźů�Śŝ�řźƿŻ� 

ƾƯ�ƂƿŚưƳ�īŹżŝ�Ɲƹźů�Śŝ�řŹ�ŚƷ�źǀƜŤƯ��ƮǀƷŵ��
Likes(X,Y)��

�ƩŚŨƯ�Ʋƿř�Źŵlike �ŶƴŤƀƷ�źǀƜŤƯ�Ʊō�ƽŚƷ�źŤƯřŹŚě�ƹ�ŶƃŚŞǀƯ�ŶƴƀƯ�řźƿŻ�X,Y�Ƶŵřŵ�ƂƿŚưƳ�īŹżŝ�Ɲƹźů�Śŝ�řŹ��Ʈƿř���
�Ĩƿ�ƖŝŚţ�ƾūƹźųObject �ƾūƹźų�ƶĩ�ƾƫŚů�Źŵ��Ţſř�predicate �ŢſŹŵ�Śƿ�ƎƬƛ�False �Śƿ�True �ŶƃŚŝ�ƾƯ����

Father(jack) = bob 
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Mother(judy) = kathy 
Śƣ�ƽř�ƵŹřżĭ�ƢƐƴƯ�Źŵ�ŵƺūƺƯ�ƽŚƷźĮƬưƗ�ƭŚưţŶƃŚŝ�ƾƯ�ƮƷ�ƽŶƴƀƯ�ƢƐƴƯ�Źŵ�ƵŵŚƠŤſř�ƪŝ���ƹ�ƪƈƟ�ƹ�ƞƐƗ���ƵŚĭ�Ʊō�źǀƔƳ�ƾƿŚƷźĮƬưƗ�ƩŚŨƯ�ŹƺƏ�ƶŝ�����ƢƐƴƯ�Źŵ

ŶƴŤƀƷ�ƵŵŚƠŤſř�ƪŝŚƣ�ƽŶƴƀƯ��Ŝǀĩźţ�Śŝ�Predicate ��Ʈǀƴĩ�ƾƿŚưƳŻŚŝ�řŹ�źţ�ƵŶǀĤǀě�ƽŚƷ�ƂƳřŵ�ŵƺŝ�ƮǀƷřƺų�ŹŵŚƣ�ŚƷ�źĮƬưƗ�Żř�ƵŵŚƠŤſř�Śŝ�ŚƷ���
Likes(X,Y)   likes(Z,Y)  Implies  Not like(X,Z) 
OR 
 ~likes(X,Z)ĺLikes(X,Y)   likes(Z,Y) 

 
źĭř�X,Y�ƹ�ŶƴƃŚŝ�ƶŤƃřŵ�Ţſƹŵ�řŹ�źĮƿŶĪƿ�Z,Y�ƶĩ�ŢƟźĭ�ƶŬǀŤƳ�Ʊřƺţ�ƾưƳ�ŶƴƃŚŝ�ƶŤƃřŵ�Ţſƹŵ�řŹ�źĮƿŶĪƿ�żǀƳ�X,Z ŶƳŹřŵ�Ţſƹŵ�řŹ�źĮƿŶĪƿ�żǀƳ����
��

Źƺſ�ƹ���ƽŵƺūƹ�Źƺſ�ƭƺƸƠƯƾƯƺưƗ����
�Ʈǀƴĩ�ƾſŹźŝ�ŵŹřƺƯ�ƾƯŚưţ�Źŵ�řŹ�Ʊō�ŵƺūƹ�ƮǀƷřƺŴŝ�Śƿ��ŶƃŚŝ�Ţƃřŵ�ŵƺūƹ�ŵŹřƺƯ�ƾƯŚưţ�ƽřźŝ�ƽŵŹƺƯ�ƶĩ�Ʈƿźŝ�ƾƯ�ŹŚĩ�ƶŝ�ƾƯƺưƗ�Źƺſ�ƾŤƣƹ���ƽŵƺūƹ�Źƺſ

�Ʈǀƴĩ�ƾſŹźŝ�ƮǀƷřƺŴŝ�řŹ�ŵŹƺƯ�Ĩƿ�ƪƣřŶů�ƶĩ�ŵƹŹ�ƾƯ�ŹŚĩ�ƶŝ�ƾƳŚƯŻ���
ƶưƷ�maryŶƳŹřŵ�Ţſƹŵ�řŹ����

X  likes(X,mary)   �    
 

�ƶĩ�ŵŹřŵ�ŵƺūƹ�źƠƳ�Ĩƿ�ƪƣřŶůmary�ŶƃŚŝ�ƶŤƃřŵ�Ţſƹŵ�řŹ���
  likes(X,mary) 

��
�ƶŤƨƳ���ŹŵPrologƮǀƴĩ�ƾƯ�ƪƿŶŞţ� �ƾƯƺưƗ�Źƺſ�ƶŝ�ŢƿŵƹŶŰƯ�ƽźſ�Ĩƿ�ŵŚŬƿř�Śŝ�żǀƳ�ƽŵƺūƹ�Źƺſ�ƭƺƸƠƯ�ƽřźŝ�ƹ�ŵŹřŵ�ŵƺūƹ�ƾƯƺưƗ�Źƺſ�ŚƸƴţ����

ŹƹŚŰƯ�ƹ�ƽŹŚŤƠĭ�ƱŚŝŻ�ƪƿŶŞţ�ƶŞţźƯ�ƽřŹřŵ�ƽŹŚŤƠĭ�ƱŚŝŻ�řźƿŻ�ŢƀǀƳ�ƽř�ƵŵŚſ�ŹŚĩ�Ʃƹř�ƶŞţźƯ�ƢƐƴƯ�ƱŚŝŻ�ƶŝ�ƽř�Ƶn ƽŶƴƀƯ�ƢƐƴƯ�ƶŞţźƯ�ƹ�Ţſř�Ʀƿ���Ţſř����
��
��

Modus Ponens��
ƾſŹźŝ�Ʊƺƴĩ�Śţ�ƶĩ�Ŷƃ�Modus PonensŶƴĩ�ƾƯ�ŵŚŬƿř�ƶǀƫƹř�ƶƫŚƀƯ�Ƶŵřŵ�Żř�řŹ�ŶƿŶū�šŚƗǈƏř��ƲŤųƺƯō�ƶĩ�Ţſř�ƾƿŚƷŵźŝŹŚĩ�Źŵ�ƾŞſŚƴƯ�ƶƴƿżĭ�ƁƹŹ�Ʋƿř��ƹ�

ŵƺƃ�ƽŹƹō�Ɩưū�ƾƟŶƷ�šŚŞŧř�ƽřźŝ�ƆŴƄƯ�ƾţŚƗǈƏř�ƶĩ�ƮƿŹřŵ�ŻŚǀƳ�ƾƿŚƷŵźŝŹŚĩ�Źŵ�ƩŚů�Ʋƿř�Śŝ�ŵŹřŵ�ŢǀưƷř�šŚƗǈƏř�Żř�šŚƗǈƏř�ŵŚŬƿř���
ƭƺƸƠƯ�Modus PonensŢſř�ŽŚǀƣ�ƱŚưƷ����

��
IF  A  is True 
AND  A→B  is True 
THEN  B   is True 
 

�źĭřA�ƹ�ŶƃŚŝ�ŢſŹŵ�A→B�ƶŬǀŤƳ�Źŵ�ŶƃŚŝ�ŢſŹŵ�żǀƳ�B Ţſř�ŢſŹŵ�ƮƷ����
��
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�Resolution ��
Resolution �ƮĪů�Śƿ�ƶǀƳŚǀŝ�ƾŤſŹŵ�ƲǀǀƘţ�ƽřźŝ�ƾƤƐƴƯ�ƽŚƷ�ƮŤƀǀſ�Źŵ�ƶĩ�Ţſř�ũŚŤƴŤſř�ƽĦţřźŤſř�Ĩƿ�(Assertion)�ŵƺƃ�ƾƯ�ƵŵŚƠŤſř��ƾƯ�Ɓǈţ�ƁƹŹ�Ʋƿř��Ŷƴĩ

�ƵŹřżĭ�ŶƴƳŚƯ�ƾƟŶƷ�Śƿ�ƽŹƺŘţ�ŚţPř�Żř�ƽř�ƶƗƺưŬƯ�Żř�ƵŵŚƠŤſř�Śŝ�řŹ�ŚưƳ�šŚŞŧř�ƶƫŚƀƯ�Śŝ�ƎŞţźƯ�ƩƺƇŶƿ���ƶĩ�Ŷƴĩ�ŢŝŚŧ�ƪưƗ�Źŵ�Ŷƴĩ�ƾƯ�ƾƘſ�Ɩƣřƹ�Źŵ~P�ƾưƳ���ŶƳřƺţ
ƾƯ�ƵŶǀƯŚƳ�ƞƬų�ƱŚƷźŝ�ƱŚưƷ�Śƿ�ƊǀƤƳ�Śŝ�šŚŞŧř�ƹŹ�Ʋƿř�Żř�ŶƃŚŝ�ŢſŹŵ�ŵƺƃ��(proof by Refutation)��ŚŬƿř�ƽ�ŶƿŶū�ƽŚƸţŹŚŞƗ�ƁƹŹ�Ʋƿř�Śŝ�šŚŞŧř�ŶƳƹŹ�Źŵ�ŵ�

�ƶĩ�ŵƺƃ�ƾƯResolventƾƯ�ƵŶǀƯŚƳ��ŵƺƃ���
��
 
 
��
��
��
 
��

�ƩŚŨƯ�Ʋƿř�Źŵ�AC�Ĩƿ�Resolvent �Ţſř��Resolvent�ƹ�ŶŝŚƿ�ƾƯ�ƶƯřŵř�ŶƳƹŹ�Ʋƿř�ƹ�ŵƺƃ�ƾƯ�ƶƟŚƋř�ŵƺūƺƯ�ƩƺƇř�ƶŝ�ƵŶƯō�ŢſŶŝ�����
��

Ƃſźě���ŵŚŬƿř�ŶƳƹŹResolvent�ƾƳŚƯŻ�ƶģ�Śţ�ŚƷ�ƶƯřŵř��ƾƯ���ŶŝŚƿ��
��

�ŶƃŚŝ�ƶŤƃřŵ�ŵƺūƹ�ƊƣŚƴţ�šřŹŚŞƗ�Źŵ�ƶĩ�ƾƳŚƯŻ�Śţ���ƹŵ�ƶĩ�ŶƷŵ�ƾƯ�űŹ�ƾƳŚƯŻ�ƊƣŚƴţŶƴƃŚŝ�źĮƿŶĪƿ�Śŝ�ŵŚƌţ�Źŵ�ƾƤƐƴƯ�źƔƳ�Żř�ƪƇř���
~B�ƹ�BǇŚŝ�ƩŚŨƯ�Źŵ����ƁƹŹResolution �Ŷƿō�ŢſŶŝ�ƾƿŚƸƳ�ƶŬǀŤƳ�Śţ�ƵŵƺưƳ�ƵŵŚſ�řŹ�ŚƸƳō�ƹ�ƶŤƟźĭ�řŹ�ƞƬŤŴƯ�ŵŹřƺƯ�ƶĩ�Ţſř�Ʋƿř���
��
��
��
��

Ťſř�ƶƀƿŚƤƯũŚŤƴ�Modus Ponens�ƹ�Resolution��
��

�ŹŵM.Pƀū�ƹ�ƵŚĮƳō�ƭźƟ�ƹ�ƶǀƫƹř�šŚƗǈƏř�ƢƿźƏ�Żř�ŚƷ�Ƶŵřŵ�ƾƯ�ŢſŶŝ�ŜƫŚƣ�Ʋƿř�ƽƹŹ�ƺŬŤ�Ŷƿō��ƶƫŚƀƯ�źĭř��ŶƴƿōźƟ�Ʋƿř�ŶƃŚŝ�ƶŤƃřŵ�ƽŵŚƿŻ�ƾƏźƃ�šŚƯřżƫř�ƽř
�ƶĪǀƫŚů�Źŵ�ŵƺƃ�ƭŚŬƳř�ƲĪưƯ�šŚƗǈƏř�ƭŚưţ�ƽƹŹ�ŶƿŚŝResolution �ƎŞţźƯ�ƶĩ�ƾţŚƯřżƫř�ŚƸƴţ�ƶŬǀŤƳ�Źŵ�ƹ�ŵŹřŵ���Ţſř�Ʊō�šŚŞŧř�ŢƸū�Źŵ�ƶĩ�ƾƟŶƷ�ƽƹŹ�żĩźưţ�

Ţſř�ƉźƟ�Śƿ�ƝŶƷ�Ʋƿř�Śŝ�ƾƯ�źƔƳ�Źŵ��ĭŵźǀ���
��
��

AB ~BC 

AC 
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�ƶŤƨƳ�����Śƿ�ƽżƿŹ�ƶƯŚƳźŝ�ŢƸū�šŚŝŹ�Ĩƿ�ƽřźŝ�ƶƫŚƀƯ�ƪů�ƎǀŰƯ�ƾƿŚưƳŻŚŝ�Źŵ�ƢƐƴƯ�ƽŚƷŵźŝŹŚĩ�Żř�ƾĪƿPlanningŹ�ƹšŚŝ�ƾƯ�ŚƷ��ŶƃŚŝ���Źŵ�ƩŚŨƯ�ŹƺƏ�ƶŝ
ƪĪƃê�æë�Ź�Ĩƿ�ƹšŚŝ��ƱŚƄƳ�Ƶŵřŵ�ƵŶƃ�Ţſř���

��
��
��
 
 
 
 
 
 
 
 
 
 
 
 

ƪƨƃê�æë��ŭźƏ�ƥƺƬŝ�ƾƿŚŬŝŚū�Źŵ�ƽżƿŹ�ŚƷ��
 
��

Ţſř�ƵŶƃ�ƶŤƟźĭ�źƔƳ�Źŵ�ǇŚŝ�šŚŝŹ�ŵŹƺƯ�Źŵ�źƿŻ�ƲǀƳřƺƣ���
��

1) Cube(a) cube(b) cube(d) pyramid(c) sphere(e) hand(hand) table(table) 
2) On(a,table) on(b,table) on(d,a) on(c,b)�on(e,table) 
3) Holding(hand,nothing) 

��
���������������ŶƴŤƀƷ�ŢǀƘƋƹ�ƮƿźƟ�Ĩƿ�źĮƿŵ�ƱŚǀŝ�ƶŝ�ŶƿŚưƳ�ƾƯ�ŮƿźƄţ�řŹ�ƶƫŚƀƯ�ƪů�ƎǀŰƯ�ƲǀƳřƺƣ�Ʋƿř��Cube�ŚưƳ�ŵ�ŜƘĪƯ����ŚƷ�pyramid�źƷ�ŵŚưƳ���ƭsphere����Ƶźºĩ�ŵŚºưƳ�hand�

�šŚŝŹ�ƽƹŻŚŝ�Śƿ�ƵźǀĮŤſŵ tableŢſř�żǀƯ����ƖŝŚţOnƾƯ�ƱŚƄƳ�ƹ�ŵƺƃ�ƾƯ�ƵŵŚƠŤſř�źĮƿŵ�Ōƾƃ�ƽƹŹ�ƽř�ƾƃ�ƲŤƟźĭ�Źřźƣ�ƽřźŝ������ƭƹŵ�źŤƯřŹŚºě�ƽƹŹ�Ʃƹř�źŤƯřŹŚºě�ŶºƷŵ
ŵŹřŵ�Źřźƣ��ƖŝŚţholding ŵƹŹ�ƾƯ�ŹŚĩ�ƶŝ�Ţſř�ƵŶƃ�ƶŤƃřŵźŝ�šŚŝŹ�ƽƹŻŚŝ�Ǝſƺţ�ƶĩ�ƽř�Ōƾƃ�ƂƿŚưƳ�ƽřźŝ���ŵ������źºŝ�řŹ�ƽżºǀģ�šŚºŝŹ�ƶºĩ�Ţºſř�ƾƴƘƯ�ƲƿŶŝ�ŚŬƴƿř�Ź

Ţſř�ƶŤƃřŶƳ��ƾƯ�ƹ�Ƶŵźĩ�źǀǀƜţ�źƿŵŚƤƯ�ƹ�Ɩŝřƺţ�ƮŤƿō�źƷ�ŢǀƘƣƺƯ�źǀǀƜţ�Śŝ�ƩŚŨƯ�Ʋƿř�Źŵ��Śƿ�ƽżƿŹ�ƶƯŚƳźŝ�ƶŝ�ŶƳřƺţPlanning�řŹ�ŢǀƘƋƹ�ƹ�ƶŤųřŵźě�TraceŶƴĩ����
ƱřƺƴƗ�ŢŰţ�ƾƯƺƸƠƯ�ƩŚůputOn(b,a) �ƶĩ�Ţſř�Ʋƿř�Ʊō�ƭƺƸƠƯ�ƶĩ�ŵƺƃ�ƾƯ�ƞƿźƘţ�b�řŹ��ƽƹŹa �ƵŶŝ�Źřźƣ����

 
Hand �holding(b)  clear(a) →putOn(b,a) 

 
ƶĩ�Ţſř�ƾƴƘƯ�ƲƿŶŝ�ƱƺƳŚƣ�Ʋƿř� Ź�ƽƹŻŚŝ�źĭřƹšŚŝ��b�ƽƹŹ�ƹ�ŶƃŚŝ�ƶŤƃřŵźŝ�řŹ�aƾƫŚų��Ţſř�ƾƯ���ƱřƺţbƽƹŹ�řŹ�aŵ�Źřźƣ�ŵř��  

 

Ʋƿźưţ��ƱŚŝŻ�ƹ�ƢƐƴƯ�ŶǀƴƧ�ƢǀƤŰţ�ƾƯ�ƶƳƺĮģ��ƢƐƴƯ�źŝ�ƾƴŤŞƯ�ƽŚƷ�ţƶƯŚƳźŝ�Źŵ�ŶƴƳřƺ�šŚŝƹŹ�ƽżƿŹ�ŶƳƺƃ�ƵŵŚƠŤſř�ŚƷ����

 
Table 

D 
 
A 

E 
 B 

C 
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̮ϰඅൢΕ�Λ߮Ζ �̵අൻণ� �
ōźƟƿŚƤů��ƂƳřŵ�Śŝ�ŹŚĩ�ŶƴƿĦţřźŤſř�ƹ�Ƣƽ�ŚƷƽřźŝ�ƶƫŚƀƯ�ƪů�ƽſŹ�ǀŤƳ�ƶŝ�ƱŶǀ�ƩǇŶŤſř�řŹ�ƶŬƿƯ�ũŚŤƴŤſř�Śƾ�ƺĭƿŶƴ����

Ƃſźě�ŢƷŚŞƃ�ƶģ�ƩǇŶŤſř�ƹ�ũŚŤƴŤſř�ƭƺƸƠƯ��šƹŚƠţƹ�ŚƷ��ŶƳŹřŵ�źĮƿŶƨƿ�Śŝ�ƾƿŚƷ��
��

ŤſřƩǇŶƴŤſř�ƾƏŚŞ(Deductive Reasoning)���
ƁƹŹũŚŤƴŤſř�ƴŤſř�ƾƃƹŹ��ƾƏŚŞ�Ōżū�ƶŝ�ƪĩ�Żř�ƯƾŶƃŚŝ����

Implication:       I will get wet if I am standing in the rain 
Axiom:       I am stunding in the rain 
Conclusion:   I will get wet  
��

ų�ƲƯǀŶƃ�ƮƷřƺų�ž�Ż�źĭř�ƿŚŝ�ƱřŹŚŝ�źƿ�ƮŤƀ��
Ż�ƲƯƿř�ƱřŹŚŝ�źƿƵŵŚŤƀ�ų�žě���ƭřǀƮƷřƺų�ž�Ŷƃ���

 
B IF A    ≡   A→B 
                    A               
 

B   
 

Źŵ�ũŚŤƴŤſřƴŤſř�ƏŚŞƾŻř��Modus Ponens �ŤſřƯ�ƵŵŚƠƾ�ƴĩǀƮ����
��

�řźƤŤſř�ƩǇŶŤſřƾƿ�(Inductive Reasoning)���
řźƤŤſř�ũŚŤƴŤſř�ƁƹŹƾƿ�Ư�ƪĩ�ƶŝ�Ōżū�ƾŶƃŚŝ���řźƤŤſř�ƩǇŶŤſř�ŚƸƳŚƀƳřƾƿřźŝ�řŹ�ƽſŹ�ǀŚŤƳ�ƶŝ�ƱŶƿƬĩ�ŪƾŚŝ���ƶƗƺưŬƯ�Żř�ƵŵŚƠŤſř�řƽƤů�Żř�ŵƹŶŰƯ�Śƿ�Ĩưĩ�Śŝ�ƹ�Ƣ

ōźƟƿưƘţ�ŶƴǀƯ�ŹŚĩ�ƶŝ�Ʈƾ�ŶƳźŝ���
 

Premise:    Monkeys in the pittsburgh zoo eat bananas 
Premise:   Monkeys in the cleveland zoo eat banana  
Conclusion:   In general , all monkeys eat banana 

Ưǀ�Ƃůƹ�ƙŚŝ�Źŵ�ŚƸƳƺưAƯ�ŻƺƯ�ƾ�ŶƳŹƺų���
Ưǀ�Ƃůƹ�ƙŚŝ�Źŵ�ŚƸƳƺưBƯ�Ư�Żƺƾ�ŶƳŹƺų���

ŤƳ�ŹŵǀƯ�ƭŚưţ�ƶŬǀƯ�ŻƺƯ�ŚƸƳƺưƾ�ŶƳŹƺų���
��

�ř�Źŵƿ���Ư�ƵŶƷŚƄƯ�ƩŚŨƯ�Ʋƾ����ŵ�Śŝ�ƶĩ�ŵƺƃƿ�ƶƳƺưƳ�ƱŶ�ŚƷƾƿ��Śŝ��ŵƹŶŰƯ����ưƘţ�Żř�ƵŵŚƠŤſřǀƮ����ř�ƿ������ŢŞƀƳ�ƶƗƺưŬƯ�ƪĩ�ƶŝ�řŹ�ƱƺƳŚƣ�Ʋ���Ƶŵřŵ�ƵŶºƃ����Ţºſř�ºƫƹƾř��ºƿŤƳ�Ʋǀ�ƶºŬ�ĭ�ºǀźƽ�
ưƷǀƳ�ŢſŹŵ�ƶƄǀŢƀ���
��

�ƶŤƨƳ��řźƤŤſř�ƁƹŹƾƿřźŝ�ƽř�ƿƳřƺƣ�ŵŚŬǀƵŵŚƠŤſř�Ʋ�Ưƾ�ŵƺƃ�ƫŚů�Źŵ�ƾƴŤſř�ƁƹŹ�ƶĩ�ŞŚƏƾƳřƺƣ�Żř�ǀ�Ʋ��ŪƿŚŤƳ�ƶŝ�ƱŶǀſŹ�ƽřźŝƯ�ƵŵŚƠŤſřƾ�Ŷƴĩ���
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ŽƺĪƘƯ�ƩǇŶŤſř�Śƿ�ƗřżŤƳřƾ��(Abductive Reasoning)���
ƩǇŶŤſř�Źŵ�ƴŤſř��ƾƏŚŞƯ�ƩƺƬƘƯ�ƶŝ�ŢƬƗ�Żř�ƾ�ſŹǀţŹƺƇ�Źŵ�ƮƾŽƺĪƘƯ�ƩǇŶŤſř�Źŵ��ƶĩ��Ư�ŢƬƗ�ƶŝ�ƩƺƬƘƯ�Żř�ƾſŹ�ǀƮ��řƿŝ�ũŚŤƴŤſř�řŹ�ƩǇŶŤſř�ƲźƟ�źƷŚƓ�ŚƿƵŶƴŞ�Śƿ�
ƵŶƴƴƧ�ƶǀūƺţ�(Plausible Inference)Ư�ƾ�ŶƴƯŚƳ���

��
Implication:  Ground is wet if it is raining 
Axiom:    Ground is wet  
Conclusion:   It is raining ? 

ŝ�ƱřŹŚŝ�źĭřǀŚƿŶ�ƯŻ�ǀų�ƲǀƯ�žƾ�ŵƺƃ���
ƯŻǀų�ƲǀŢſř�ž���

��ƵŶƯō�ƱřŹŚŝ��
B IF A    ≡   A→B 
                    B               
 

A   
ŤƀſřƩǇŶƣ�ǀſŚƾ(Analogical Reasoning)  ��

ƣ�ƩǇŶŤſř�ǀſŚƾ��ŚƤƯ�Żřƿ�ƶƀƽƯƺƸƠƯ�ƾŵ�ƭƺƸƠƯ�Śŝ�ƿƶŝ�źĮ�Ư�Ţſŵƾō�ƿŶ����
Tiger Frame : 
Specialization of : Animals 
Number of legs : 4 
Eats : meat  
Lives : India and Southeast Asia 
Color : tawny wuth stripes 

 
�ř�Źŵƿ��ƹ�ƩŚŨƯ�Ʋƿ�ĭ�Ħƾ�ŚƷƽ�źƷŚƓ�ƽ��ƌƘŝ�ƹ�ƾŚƷ�źŞŝ�šŚƠƇ�Żř��ƵŶƯō��Ţſř��ƈŴƃ�źĭř�ƩŚůƾźŞŝ�ƩŚů�ƶŝ�Śţ�ƶĩ�ŶƃŚŝ��ŶƳ�ƿƫƹ�ŶƃŚŝ�ƵŶƾƃ�ǀŵ�źƿřźŝ�ŶƃŚŝ�ƵŶƽř�ƿ��ƶºĩ�Ʋ

ŶƳŚſŚƴƄŝ�řŹ�źŞŝ�ƹř�ƶŝ��Ưƾ�ƺĭƿšƹŚƠţ�Ŷ�ŚƷ�ŢƷŚŞƃ�ƹ�ŚƷƽƃ�ǀģ��ŚƷ�źŞŝ�Śŝ�ŚƷ�źǀŝźŬţ�Żř�ƵŵŚƠŤſř�Śŝ�ƆŴƃ�Śţ�ŢƀǀŞƣ�šŚƬƾ�ƿƺƈţ�ĨƿƴƷŷ�źƾĪƄţ�źŞŝ�Żř�ǀŶƷŵ�ƪ����Źŵ
řƿ�ŵřźƟř�ƩǇŶŤſř�ƕƺƳ�ƲƿƴƷŷ�ƩŶƯ�ĨƾƷŚƠƯ�Żř�ǀźƏ�Żř�řŹ�ƮƿŝźŬţ�Ƣǀě�šŚǀƄǀĪƄţ�ŵƺų�ƲƷŷ�Źŵ�ƲǀƯ�ƪƾ�ŶƴƷŵ���
��

Ƭſ�ƪƤƗ�ƩǇŶŤſřǀ�Ʈ�(Common Sense Reasoning)���
řƿ�ƩǇŶŤſř�Ʋ����ƇŚų�ƢƐƴƯ�Żř�ƾ�ě�ǀƹźƽ�ưƳ�ƾ���Ŷƴĩ���ř�Źŵƿ���ƶƳƺĭ�ƶŝ�ƁƹŹ�Ʋ�řƽ��Ư�ƩǇŶŤſř�ƾ�ƺƃƶĩ�ŵƯ�ŹŚƔŤƳř�ƾŵƹŹ���źŤƸŝƿ��ƩǇŶŤºſř�Ʋ��ƲºƨưƯ��ŶºƃŚŝ�ţŹƺºƇ�Źŵ�ƾ��ƶºĩ�

źŤƸŝ�Ţſř�ƲĪưƯƿ�ƲƩǇŶŤſřŶƃŚŞƳ�ƫƹƾŢſř�ŢſŹŵ�ŵŹřƺƯ�źŨĩř�Źŵ����
�ƴĩ�ƉźƟǀ��Ư�Śưƃ�Ŷƾ�Ʒřƺų�ǀ��ƳŚưƸƯ�ƶŝ�Ŷƾ�ƹźŝ�ƿ��ř�ƱƹŶŝ�Ŷƿ��ƳřŶŝ�ƶĩ�Ʋǀ�Ư�Ŷǀ����Ư�Ƃƃƺų�ƪĭ�Żř�ƱŚŝżƾ�ōƿ��Ŷƿ���řźŝ���ƶƳ�ŚƽƬĭ�ƶŤſŵ�ƹř�ƾƯ�ƾ�źųƿŶ��ř�ŚưƃƿŤƳ�Ʋǀ�ř�ƶºŝ�řŹ�ƶŬ�ºƿ�Ʋ

ƫŵǀƶŤƟźĭ�ƪ�řƿƯ�Źƺƈţ�ƶĩ�Ŷƾ�ŵźĩƿŶ�Ư�ƱŚƄƃƺų�ƪĭ�Żř�ŵřźƟř�źŨĩř�ƾ�ōƿŶ���
��
ƿĪƾ���Śưţ�Ƶƺūƹ�Żř�ƿ��ƗƺƴƈƯ�ƁƺƷ�żƾ���ŞƏ�ƁƺƷ�ƹ�ǀƘƾ��Ƭſ�ƪƤƗ�ǀ��Ţſř�Ʈ�ƶƧƩŶƯ�ŻŚſƽ���ř�Źřƺºƃŵ�ƹ�ŢŴºſ�ŹŚǀƀŝ�Ʊō�Ţºſ�������ƽŵŚºƿŻ�ƾĭŶºǀĤǀě�Żř�źºĮƿŵ�šŹŚºŞƗ�ƶºŝ�

Ţſř�ŹřŵŹƺųźŝ��Ƭſ�ƪƤƗ�ƩǇŶŤſřǀĩźţ�ǇƺưƘƯ�ƮǀŞƾŶƴģ�Żř�ƿŢſř�ƩǇŶŤſř�Ʋ���
��

Ʋƿźưţ�������Ƃǀºě�ƩǇŶŤºſř�Śºƿō�ƶºƧ�ŶºǀƴƧ�ƢǀƤŰţ�ƉźºƟ�(Default Reasoning)������Ţºſř�ƮǀƬºſ�ƪºƤƗ�ƩǇŶŤºſř�ƱŚºưƷ�����źºĭř��ƾºƨƿ�ŤƀºǀƳ�Ŷƴ��šƹŚºƠţ�ƶºģ����ŚºƷ
ŢƷŚŞƃƹ�Źřŵ�źĮƿŶƨƿ�Śŝ�ƾƿŚƷ�ŶƳ��
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ƛ�ƩǇŶŤſřǀ�źƿ�ŢųřƺƴĪ(Non Monotonic Reasoning)��
ř�ŹŵƿƵŵƹżƟř�Śŝ�ƩǇŶŤſř�Ʋ�ŚƤů�ƱŶƃƿŶū�ƢƿŚƤů�Ţſř�ƲĪưƯ�ŶƿŶƗřƺƣ�ƹ�ƢŶƣ�ƿƺƃ�ŢſŹŵŚƳ�ƹ�ƪƏŚŝ�ƮƳŶ��ƩŚŨƯ�ŹƺƏ�ƶŝ��Źŵ�źĭř�ƿſ�ĨǀĪƃżě�ƵźŞų�ƮŤƀƾ�ŵƺūƹ�ƶŝ�
ƗƺƳƾ�ŝ�ǀŹŚưƽ�ě�ƾ�źŞŝ�ƿ�ƫƹ�Ʈƾ���ţŶƯ�ƩƺƏ�Źŵ�ƾ��ŝ�ƶĩ�ǀŹŚưƽ�ŴƄţ�ǀ��ŵƺƃ�Ƶŵřŵ�Ɔ����ŝ�Ţſř�ƲĪưƯ�ǀŹŚưƽ��ŝ�Żř�ǀ����ƹ�ŶƃŚŝ�ƶŤƟŹ�Ʋƿŝ�ŚǀŹŚưƽŚƷ�ƽŵ�ƿźĮƽŵƺƃ�ƶƟŚƋř����ŹƺƏ�ƶŝ

��ŝ�źĭř�ƩŚŨƯǀŹŚưƽ�ĭŵŹƺųŚƯźſ�ƾ�ŵ�ƿ�ŴƄţ�źǀ����ŵƺƃ�Ƶŵřŵ�Ɔ�ŝ�ƶŝǀŹŚưƽ��źƫř�šřŷ�ƿ�ŶŞţ�ƶƿ�Ư�ƪƾ�ŵƺƃ�����ŚºƷ�ƩǇŶŤºſřƽ��ƫŚºưŤůř�ƾ������ŚºƷ�ƩǇŶŤºſř�ƕƺºƳ�Żř�ƽƛ��ºǀ�źƿ��ŢºųřƺƴĪ
Ư�śƺƀŰƯƾŶƳƺƃ����

��

Ƃſźě��ƩǇŶŤſř�ŚƷƽ�ƿ�ŢųřƺƴĪƵŵŚſ�ŶƳźţ�ƿǇŶŤſř�ŚƫŚƸƽƛ�ǀ�źƿ�ŢųřƺƴĪ�řźģ���
ƩǇŶŤſř�ŚƷƽ�ƿř�ŢƬƗ�ƶŝ���ŢųřƺƴĪƿŦŰŝ�ƶĩ�ƲƩźŤƴĩ�ŹŚĭŻŚſŚƳ�ƽŚƸƳō�Źŵ�Ż�ƩƺƏ�Źŵ�ƹ�ƶŤƃřŶƳ�ŵƺūƹ�ůřźƏ�ƱŚƯƾſ�ǀŚƤů�ƵźŞų�ƮŤƀƿƳřƺƣ�ƹ�ƢǀƲ�ŢŝŚŧ��ŵƺŝŶƷřƺų���

Ʋƿźưţ���ƶƧ�ŶǀƴƧ�ƢǀƤŰţƁƹŹ�źŝ�ƵƹǈƗ��ƽŚƷƩǇŶŤſřƭŚƳ��Ƶŵźŝ�ƁƹŹ�ƶģ��ƵŶƃ��ƽŚƷźĮƿŵ�ƩǇŶŤſřƽ��ŵƺūƹŹřŵŵ���
��

�ũŚŤƴŤſř(Inference)���
�ƩǇŶŤſřƿŚ�Reasoning �ƿŢſř�ƭŚƗ�ƭƺƸƠƯ�ĨƯ�ƹ�ƾ�řźŝ�ŶƳřƺţƽƳ�ƱŚƀƳř�ǀŵƹŹ�ŹŚĩ�ƶŝ�ż��ƫƹƾƴŤſř��ũŚŤ�ŚƿInference���ƭƺƸƠƯƟƴƾ�źţ��ƹ�Ţſř�ƶƬůźƯ�Źŵ�

ěǀƵŵŚ�ŻŚſƽƯ�ŹŚĩ�ƶŝ�ƾ�ŵƹŹ�Inference ƂŴŝ��ŚƷƽě�ƪŝŚƣ�ǀƵŵŚ�ŻŚſƽ�Reasoning Ţſř����
��

ƱƺƳŚƣ�ŵźŝŹŚĩ�Modus PonensŹŵ��ƳŻ�Ŵǀ�ũŚŤƴŤſř�Ƶź��
State-1 
E1 →E2 

E2 →E3 

E1 →temperature >37º 
� �

State-0 
E1 →E2 

E2 →E3 

 

 

State-3 
E1 →E2 

E2 →E3 

E1 →temperature >37º 
E2 →patient has high temperature 
E3 →Advice two Aspirins� �

State-2 
E1 →E2 

E2 →E3 

E1 →temperature >37º 
E2 →patient has high temperature � �

��
Źŵ�state0���E1�ŤƳǀƶŬ�Ưƾ��ŶƷŵ E2��ƹE2ŤƳ��ǀƶŬ�Ưƾ��ŶƷŵE3���ƭƺƸƠƯ�ƩŚů�E1���Źŵstate1 �Ţſř�ƵŶƯō�ŵ�ƶĩŚƯƽǇŚŝ�ƽ�èîƹ�Ţſř�ƶūŹŵ��E2ŚƯŵ�ƽǇŚŝ�ƽŝ�ǀ�ƹ�Ţſř�ŹŚư
E3Ƈƺţ�ǀ�ƶçźĜſō�Śţ�ƿŢſř�Ʋ��řƿě�ũŚŤƴŤſř�ŶƳƹŹ�řŹ�ŶƳƹŹ�ƲǀƯ�ƹźƄƾ�ƺĭƿŶƴ���
��

ŬƳŻǀě�ƵźǀƹźƄ�(Forward Chainig)��
ŬƳŻǀě�ƵźǀūŚŤƴŤſř�ƹźƄƾƶƗƺưŬƯ�Śŝ�ƶĩ�Ţſř��řƽŚƤů�Żř�ƿƵŶƃ�ƶŤųŚƴƃ�Ƣ��ŻŚƛōƯ�ƾ�ŵƺƃ�Żř�ƵŵŚƠŤſř�Śŝ�ƹ�ŚƸƳō�ŚŤƳ�ƿŶū�ŪƿŶƽƶŤƟźĭ��ƾƯ�ř�ƹ�ŵƺƃƿƳŚƯŻ�Śţ�ŶƳƹŹ�Ʋƾŵ�ƶĩ�ƿ�Żř�ƱřƺŤƳ�źĮ
ƳƺƳŚƣƾƵŵŚƠŤſř�ũŚŤƴŤſř�ŶƳƹŹ�Źŵ��ƾƯ�ƶƯřŵř��ŵźĩ�ŶŝŚƿ���
��
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Temp =37 
Sick for 2 months 

Sore throat 
 patient has fever 
Bactrial Infection 

Temp =37 
Sick for 2 months 

Sore throat 
 patient has fever 
Bactrial Infection 

Temp =37 
Sick for 2 months 

Sore throat 
 patient has fever 
Bactrial Infection 

Strep throat 
 

True 

True 

Rule3,Premise2 
patient has fever 

 

Conclude 
Fire Rule 3 
Bactrial Infection 

 

Cycle 3 

Rule 1,premise1 
Sore Throat 

 

Rule 1,premise2 
Bactrial Infection 

 

True 

Conclude 
Fire Rule 1 
Sore Throat 

 

Temp =37 
Sick for 2 months 

Sore Throat 

Temp = 37 
Sick for 2 months 

Sore throat 

Temp =37 
Sick for 2 months 

Sore throat 
 patient has fever 

Temp =37 
Sick for 2 months 

Sore throat 
 patient has fever 

 

True 

True 

Rule1,Premise1 
Sore Throat 

Unknow
n 

Rule1,Premise2 
Bactrial Infection 

Rule2,Premise1 
Temperature>100 

Conclude Fire Rule 2 
Patient has fever 

Cycle 2 Note : Rule 1 again unknown and Rule 2 fired 

True 
Rule3,Premise1 
Sick over a Month 

Cycle 1 

Stop 
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Rule 1: 
If the paitent has a sore throat  
AND we suspect a bacterical Infection 
THEN we believe the paitent has strep throat  

ƮǀƃŚŝ�ƱƺƴƔƯ�ƾƿŚƿźŤĩŚŝ�ŢƳƺƠƗ�ƶŝ�ŚƯ�ƹ�ŶƃŚŝ�ƶŤƃřŵ�ŵŹŵ�ƺƬĭ�ŹŚưǀŝ�źĭř���
Ʈƿźŝ�ƾƯ�ƾŝƹźĪǀƯ�ŵŹŵ�ƺƬĭ�ƶŝ�ƱŚưĭ�ŚƯ� 

 
Rule 2: 
IF the paitent�s tempreture is>37 
THEN the patient has a fever 

�ƽǇŚŝ�ŹŚưǀŝ�ƱŶŝ�ƽŚƯŵ�źĭřèì�Ţſř�ƶūŹŵ����ŵŹřŵ�Ŝţ�ŹŚưǀŝ� 

 
 

Rule 3: 
IF the paitent has been sick over a month 
AND the paitent has a fever 
THEN we suspect a bactrial infection 

ŶƃŚŝ�ƶŤƃřŵ�żǀƳ�Ŝţ�ŹŚưǀŝ�ƹ�ŶƃŚŝ�ŹŚưǀŝ�ƵŚƯ�Ĩƿ�Żř�źŤƄǀŝ�ŹŚưǀŝ�źĭř���
Ŷƃ�ƮǀƷřƺų�ƱƺƴƔƯ�ƾƳƺƠƗ�ŵŹŵ�ƺƬĭ�ƶŝ�ŚƯ� 

 
Rule 4: 
IF the patient has a fever 
THEN the paitent can�t go out on a date 

�ŵŹřŵ�Ŝţ�ŹŚưǀŝ�źĭř��ŵƺƃ�ũŹŚų�ƶƳŚų�Żř�ŶƳřƺţ�ƾưƳ�ƾţŶƯ�ƽřźŝ�ŹŚưǀŝ���
 

Rule 5: 
IF the paitent can�t go out on a date   
THEN the paitent should stay home and read a book 

 
ƹ�ŶƳŚưŝ�ƶƳŚų�Źŵ�ŶƿŚŝ�žě�ŵƺƃ�ũŹŚų�ƾţŶƯ�ƽřźŝ�ƶƳŚų�Żř�ŶƳřƺŤƳ�ŹŚưǀŝ�źĭř�ŶƳřƺŴŝ�śŚŤĩ����

 
 

ƹźƀě�ƵźǀŬƳŻBackward Chaining)  ����
��

�ũŚŤƴŤſř�Żř�ƹŵ�źƷ�ƹźƀě�ƹ�ƹźƄǀě�ƽŚƷ�ƵźǀŬƳŻModus PonensƵŵŚƠŤſř��ƾƯ�Ŷƴƴĩ��ƾƯ�Ɓǈţ�ƶĩ�Ţſř�ƽĦţřźŤſř�ƹźƀě��ƵźǀŬƳŻ��ƶǀºƋźƟ�Śţ�Ŷƴĩ���Ɩºưū�Śºŝ�řŹ�ƽř��ƽŹƹō
ŶƿŚưƳ�šŚŞŧř�ƎŞţźƯ�šŚƗǈƏř��ƂƳřŵ�ƵŚĮƿŚě�Źŵ��ƴǀƳřƺƣ�ƾƲǀƳřƺƣ�ƭŚƳ�ƶŝ�ŵŹřŵ�ŵƺūƹ�ƶǀƫƹř���ƲǀƳřƺƣPrimitive ����ƽźºĮƿŵ�ƱƺƳŚºƣ�ĢǀºƷ�Ǝſƺţ�ƶĩ�Ţſř�ƾƳƺƳŚƣ��ƶǀƫƹř�Śƿ�

ƵŶƄƳ�ƶŬǀŤƳ�řŢſ�ũŚŤƴŤſř�ŶƳƹŹ�Źŵ�źĮƿŵ�šŹŚŞƗ�ƶŝ�ƹ��ŝ�ũŚŤƴŤſř�ƮƿŶǀſŹ�ƲǀƳřƺƣ�Ʋƿř�ƶŝ�ƶĩ�ƾƯŚĮƴƷŝ��ƽŹŚƧ�ƶƔƟŚů�ƾſŹźŝ�ƹ�ƵŶƷŚƄƯ�ŚƾƯ��ƱŚƿŚě�ƶ�ŶſŹ����
�ƪĪƃ�Źŵë�æ��ƽŹŚưǀŝ�ƽřźŝ�ƹźƀě�ƵźǀŬƳŻ�Strep Throat�ŵƺƃ�ƾƯ�ƾſŹźŝ�� 

��
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ƪƨƃë�æ��
��

Źŵ�ƪĪƃë�æŵřŶƗř�Ʊŵźĩ�ƩŚŞƳŵ�Śŝ��throat Infection signs ���ƺƬĭ�ŢƳƺƠƗ�ƮƿǈƗ��ƶŝ�Red throat ���ƺƬĭ�ƭŹƺţ���ƮǀſŹ�ƾƯ���ŶƃŚŝ�żƯźƣ�ƹ�ƭŹƺŤƯ�ƺƬĭ�źĭř�žě
řŹ�ƶŬǀŤƳ�ƹ�ŵŵźĭ�ƾƯ�źŝ�ǇŚŝ�ƶƬůźƯ�ƶŝ�ok�Ŷƴĩ�ƾƯ���ƂŴŝ�Ʋƿř�ŹŵRed throatŚƿ�ƶǀƫƹř�ƱƺƳŚƣ�Ĩƿ��primitiveŵƺƃ�ƾưƳ�Ĩģ�ƽżǀģ�Ʊō�Żř�ŶƘŝ�Ʊƺģ�Ţſř����

ƾƯ�ƉźƟ�Ĩƃżě�ƩŚŨƯ�Ʋƿř�Źŵ��ƽŹŚưǀŝ�ƶŝ�ŹŚưǀŝ�ƶĩ�ŶƴĩStrep throat��ŢſǈŤŞƯ�ƾƯ�ŢƳƺƠƗ�ƮƿǈƗ�ƩŚŞƳŵ�ƶŝ�žĜſ���řŹ�ƮºƿǈƗ�ƺƬĭ�ƽżƯźƣ�ƹ�ƭŹƺţ�ƱŶƿŵ�Śŝ�ƹ�ŵŵźĭ
Ţſř�ƵŶƃ�šŚŞŧř�ƉźƟ�ƹ�Ţſř�Ƶŵźĩ�ƵŶƷŚƄƯ���

�ƁƹŹ�Źŵ�Backward�ů���ƾƯ�ƵŵŻ�ƾſŶ������ƱƺƳŚƣ�ƶŝ�ƶūƺţ�Śŝ�ƹ�ŵƺƃ����ƾƯ�ƾƿŚƷ�Ƶŵřŵ�ƩŚŞƳŵ�ƶŝ�ŵƺūƺƯ�ŚƷ�ŵƺƃ�ŚƷ�ŽŶů�ƾŤſŹŵ�šŚŞŧř��ŜŞſ�ƶĩ�ŵŵźĭ�����ŹřŵƺºưƳ�ƶºƘƫŚƐƯ�Śŝ
�Ĩƿ�ŵŹřƺƯ�Żř�ƭřŶĩ�źƷ�ǇŚŝ�ƶŝ�ƲǀƿŚě�ŻřRule ƾƯ������ŵƺºƃ�ƵŶƷŚƄºƯ�ŢºƳƺƠƗ�ŢƯǈƗ�źĭř�ƹ�Ţſř�ŢƳƺƠƗ�ƽřźŝ�ŢƯǈƗ�Ĩƿ�ƺƬĭ�ƭŹƺţ�ƹ�ƽżƯźƣ�ƩŚŨƯ�ŹƺƏ�ƶŝ�ŶƃŚŝ

ţ�ƾƯ�ƽŹŚưǀŝ�źƏŚų�ƶŝ�ŶƳřƺstrep throatŶƃŚŝ����
�ƲǀƿŚě�ƶŝ�ǇŚŝ�Żř�ƶƘƫŚƐƯ�žě��ŚƸĭźŝ�Ţưſ�ƶŝ�ƶƄƿŹ�Żř���ũŚŤƴŤſř�ŶƳƹŹbackward�ǇŚŝ�ƶŝ�ƲǀƿŚě�Żř�ƹ�ŶƃŚŝ�ƾƯ������ƶƄºƿŹ�Ţưºſ�ƶŝ�ŚƸĭźŝ�Żř����źĮƳŚºƿŚưƳRule ��ŚºƷ�

ƾƯ�ŶƃŚŝ���
�������������ƺƬĭ�ƽŹŚưǀŝ�ƾƀĩ�źĭř�ƶĩ�Ţſř�ƕƺƋƺƯ�Ʋƿř�ƽŚƿƺĭ�ŹřŵƺưƳ�ƲǀƿŚě�ƶŝ�ǇŚŝ�Żř�����ƾƯ�ƶĩ�ŶƃŚŝ�ƶŤƃřŵ�ŵŹŵ������������ŶºƃŚŝ�ƶŤºƃřŵ�ƾƳƺºƠƗ�Śºƿ�ƾƿŚƿźŤĩŚŝ�ŌŚƄƴƯ�ŶƳřƺţ����ŌŚƄºƴƯ�źºĭř

��������ŢºƯǈƗ�ƶºſ�ŢƀºƿŚŝ�ƾºƯ�ŶºƃŚŝ�ƾƿŚºƿźŤĩŚŝ�źºĭř�ƹ�ŵƺƄǀƯ�ƭŹƺŤƯ�ƺƬĭ�ŶƃŚŝ�ƶŤƃřŵ�ƾƳƺƠƗ Stain Grampos �ƹmorphology coccus  �ƹ��growth Chains��řŹ�
ƶŤƃřŵ�ŶƃŚŝ����

ưƳ�šŚŞŧř�řŹ�ƁƹŹ�ƲƿŶƴģ�ƁƹŹ�Ʋƿř�Ţſř�ƲĪưƯŶƿŚ��ƮŤƀǀſ�ƶƳƺĮƴƿř�Źŵ�Ŷƴſźŝ�šŚŞŧř�ƶŝ�Ĩţ�Ĩţ�ŶƿŚŝ�ƶĩ�Ţſř�ŵƺūƺƯ�ƾƟřŶƷř�ƶƗƺưŬƯ�ŚƷ���

Ƃſźě���ƁƹŹ��ƮǀƃŚŝ�ƶŤƃřŵ�ƝřŶƷř�Żř�ƽř�ƶƗƺưŬƯ�źĭřForwardŜſŚƴƯ���Śƿ�Ţſř�źţBackward����
�ƁƹŹBackward ŜſŚƴƯ��ƲŘưƐƯ�ƉźƟ�ƶŝ�ƝŶƷ�Żř�ŶƳƹŹ�ƶĪƴƿř�ŢƬƗ�ƶŝ��Ţſř�źţ�ƶƟźƇ�ƶŝ�ƱƹźƤƯ�ƹ�źţ�ƾƯ�źţ�ŶƃŚŝ������ƽřźºŝ�ƾƟŚºƋř�ƽŚƷźǀƀºƯ�Ʊŵƺºưǀě�ƶºŝ�ƽŻŚǀƳ�ƹ�

ŢƀǀƳ�ƝŶƷ�ƶŝ�ƱŶǀſŹ���
�����������ƝřŶƷř���ƲǀƳřƺƣ�Śŝ�ŜſŚƴŤƯ�ƝřŶƷř�Ʋƿř�Ţſř�źŤƸŝ�ŶƃŚŝ�ƝŶƷ�Ŷƴģ�ƽřŹřŵ�ƮŤƀǀſ�źĭř�ƩŚů�Module�����ƽźŤƄºǀŝ�ŢƗźºſ�ƹ�ƾƿřŹŚºĩ�Śºŝ�ũŚŤƴŤſř�ŶƳƹŹ�Śţ�ŵƺƃ�ƽŶƴŝ�

ŵƺƃ�ƭŚŬƳř��ƾƯ�ŦƗŚŝ�ƽŶƴŝ�ƩƹĥŚƯ�Ʋƿř�źƯ�ƽŚƷ�śřƺū�ƹ�Ʃřƺſ�ƮŤƀǀſ�Śţ�ŵƺƃƎŞţ�ŶſźĜŝ�řŹ�ƽźţ���

Organism 
streptococcus 

Strep throat 

Throat Infection 
Signs 

Growth Chains Morphology 
Coccus 

Stain Grampos Red Throat 

5 

12 

6 

7 
8 

9 

1 

4 

2 
3 

10 

11 
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ŶƴưƃƺƷ�źŝŹŚĩ (Intelligent User)���
�ƝřŶƷř�ƶĩ�Ʋƿř�Żř�ŶƘŝModule �ŝ�ƮŤƀǀſ�ƾŤƣ�ƹ�Ţƃřŵ�ŶǀƷřƺų�źŤĪģƺĩ�ƵźŞų�ƮŤƀǀſ�Ŷƴģ�ƩŚů�Ŷƃ�ƽŶƴRun ƾƯ���Śưƃ�Żř�ƹ�ŶƿŹřŵ�šŚŞŧř�ƽřźŝ�ƝŶƷ�Ŷƴģ�ŵƺƃ

��������ŶǀŤƀƷ�ƝŶƷ�ƭřŶĩ�šŚŞŧř�ƾě�Źŵ�Śưƃ�ŶƃŶƷřƺų�ƵŶǀſźě���Śŝ��ſ�ƮŤƀǀſ�Śưƃ�ƝŶƷ�ƲŤƀƳřŵ���ŶƴưºƃƺƷ�ŶºƿŚŝ�źŝŹŚĩ�žě�Ŷǀſźě�ŶƷřƺų�řŹ�Śưƃ�ƝŶƷ�Śŝ�ƎŞţźƯ�šǇřƺ
Ŷƴĩ�ƆŴƄƯ�řŹ�ƺŬŤƀū�ƵŵƹŶŰƯ�źƔƳ�ŵŹƺƯ�ƝřŶƷř�śŚŴŤƳř�Śŝ�Śţ�ƮǀƷřƺŴŝ�Ĩưĩ�źŝŹŚĩ�Żř�ƝřŶƷř�Żř�ƾŤƀǀƫ�Ʊŵřŵ�Źřźƣ�Śŝ�ƾƴƘƿ�ŵƺƃ�ƉźƟ���

��
ĨǀƴĪţ�ƽŚƿřżƯ�ƹ�ŜƿŚƘƯ�ƵźǀŬƳŻ�ƽŚƷ�ƽř��ƁƹŹ�ƹźƀě�ƹ�ƹźƄǀě�ƽŚƷ���

��
ƵźǀŬƳŻ�ƽŚƿřżƯ�ƹźƄǀě�ƽř��

Î�� ƁƹŹ���������������������������������ƽŹƹō�Ɩºưū�ƶºŝ�ŻŚºǀƳ�řŶºŤŝř�Źŵ�ƶºĩ�ƾƬŗŚƀºƯ�ƽřźºŝ�ŚƸºƃƹŹ�ƽř�ƲƿřźŝŚºƴŝ�Ŷºƴĩ�ƾƯ�ƕƹźƃ�šŚƗǈƏř�ƽŹƹō�Ɩưū�Śŝ�ƪŗŚƀƯ�ƪů�ƽřźŝ�ƹŹ�Ƃǀě�ƽŚƷ
�ŶƴŤƀƷ�ŜſŚƴƯ�ŶƳŹřŵ�šŚƗǈƏř��ƱŚŝŻCLIPS �Żř�ƽř�ƶƳƺưƳ��ũŚŤƴŤſřŢſř�ƹźƄǀě� 

��
��
 

 
 
Ï� ƁƹŹ�ƾůřźƏ�źǀƔƳ�ƾƬŗŚƀƯ�ƽřźŝ�ƹźƄǀě�ƽŚƷ planning Śě����ƂƿMonitoring �źǀƀƠţ���ƩźŤƴĩ���Interpretation���ƕƺºƳ�Ʋºƿř�řźƿŻ�Ţſř�ŜſŚƴƯ�

Ţſř�šŚƗǈƏř�ƽŹƹō�Ɩưū�źŝ�ƾƴŤŞƯ�ƪŗŚƀƯ� 

Ð� ƾƯ�Ʈĩ�Ƶŵřŵ�Śŝ�ƪŗŚƀƯ�ƶƳƺĮƴƿř�Źŵ�ŢƟŚƿ�ƽŵŚƿŻ�ŪƿŚŤƳ�Ʊřƺţ��ƱřŹŚŝ�ƱŶƯō�Śŝ�ƶĩ�ǇŚŝ�ƩŚŨƯ�ŶƴƳŚƯ�Ţſř�ƵŶƃ�ƶŤƟźĭ�ƶŬǀŤƳ�ƲƿŶƴģ�����ƕƺƴŤƯ�ƽŚƷ�źǀƀƠţ� 

��

ŚƘƯƿŬƳŻ�ŜǀƵź�řƽě�ǀƹźƄ��
˺� ƁƹŹ�Ţƿƺƫƹř�ŶƣŚƟ�ƹŹ�Ƃǀě�ƽŚƷ�ŶƴŤƀƷ�ŚƸƫřƺſ�ŢǀưƷř�ƲǀǀƘţ�Śƿ�ƾƷŵ� 

Q. Do you believe you are suffering a heart attack? 
A. YES�YES�YES 
Q. Is your nose running? 
A. WHAT!!!!! 

ō�ƶƬŝ������Ŷƿř�ƵŶƃ�ƾŞƬƣ�ƶƬưů�ŹŚģŵ�ƶĩ�Ŷǀƴĩ�ƾƯ�Źƺƈţ�Śƿř��
ƾģ�����ŶƿŹřŵ�ƾƴǀŝ�Ɓżƿźŝō�Śƿō�������������

Ï� ŵƺƃ�ƵŶǀſźě�ƾƏƺŝźƯŚƳ�šǇřƺſ�Ţſř�ƲĪưƯ�ƹŹ�Ƃǀě�ƽŚƸưŤƀǀſ�Źŵ���ƾě�Źŵ�ŢƀƿŚŝ�ƾƯ�ƮŤƀǀſ�ƹ�ŢƀǀƳ�ƆŴƄƯ�ƁƹŹ�Ʋƿř�Źŵ�ƝŶƷ�Ʊƺģ
Ɩưū�ŶƃŚŝ�šŚƗǈƏř�ƽŹƹō� 

Q. Do you have a high temperature? 

Q. Have you visited England lately? 
��ŢſǇŚŝ�Śưƃ�ƱŶŝ�ƽŚƯŵ�Śƿō 

Ƴř�ƶŝ�ƾĭŻŚţ�ƶŝ�ŚƿōƶŤƟŹ�ƱŚŤƀƬĮ���ƽř��

Raining Grass is wet 

Game cancelled 

Can�t mow grass 

Go to theater 
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�ƹźƀě�ƵźǀŬƳŻ�ƽŚƿřżƯ��
�ƹźƀě�ƽŚƸƃƹŹ��ŢƸū�Źŵ�žĜſ�ƹ�ƵŶƃ�Śƴŝ�ƾƋźƟ�ŻŚƛō�Źŵ�ƶĩ�ƾƬŗŚƀƯ�ƽřŹŢſř�ŜſŚƴƯ�ƮǀƃŚŝ�Ʊř�šŚŞŧř� 

Î� �ŵƺƃ�ƾƯ�ŭźƐƯ�ƮƷ�ƶŝ�ƍƺŝźƯ�šǇřƺſ�ƉźƟ�Ĩƿ�ƱŵƺưƳ�Śƴŝ�ƪǀƫŵ�ƶŝ� 

Ï� �Ŷƴĩ�ƾƯ�řŶǀě�řŹ�ƶƫŚƀƯ�Śŝ�ƎŞţźƯ�ƂƳřŵ�ƵŚĮƿŚě�Żř�ƾƄŴŝ�ŚƸƴţ�ƺŬŤƀū� 

Ð� ŵźŝŹŚĩ�ƽřźŝŢſř�ŜſŚƴƯ�ƶǀƇƺţ�ƹ�ƆǀŴƄţ���ƾŝŚƿ�ŜǀƗ�źǀƔƳ�ƾƿŚƷ� 

ŚƘƯƿŬƳŻ�Ŝǀƹźƀě�Ƶź��
���ŶƳƺºƃ�ƾºƸŤƴƯ�Ţƀºŝ�Ʋŝ�ƶŝ�Ţſř�ƲĪưƯ�ŶƳŹřŵ�ƶĩ�ƾƇŚų�ƩǇŶŤſř�źǀſ�ƹ�Ǝų�ƪǀƫŵ�ƶŝ�ƹźƀě�ƽŚƸƃƹŹ���ŚºƸƳřƺųřźƟMeta rule������ƽřźºŝ�ƽźŧƺºƯ�Ĩºưĩ�ŶºƴƳřƺţ�ƾºƯ�

ŶƴƃŚŝ�ƪĪƄƯ�Ʋƿř�Żř�ƽźǀĭƺƬū���ƱŚŝŻProlog ƶƳƺưƳ���ƁƹŹ�Żř�ƽBackward�ƾƯ�ŶƃŚŝ����
��

ŝ�śŚŴŤƳřǀƁƹŹ�Ʋ�ŚƷƽě�ǀƹźƀě�ƹ�ƹźƄ��
ƹźƀě�ƁƹŹ�Śƿ�Ʈǀƴĩ�śŚŴŤƳř�řŹ�ƹźƄǀě�ƁƹŹ�ƪŗŚƀƯ�ƪů�ƽřźŝ�ƮǀƴǀŞŝ�ƩŚů���

���������ƶƳƺĭ�ƶŝ�ƶƫŚƀƯ�źĭř�ƮǀſŚƴƄŝ�śƺų�řŹ�ƶƫŚƀƯ�ŶƿŚŝ�řŶŤŝř�����������Ţºſř�źţ�ŜſŚƴƯ�ƹźƄǀě�ƁƹŹ�ŵŹřŵ�ƽźǀĭ�ƶŬǀŤƳ�žĜſƹ�šŚƗǈƏř�ƽŹƹō�Ɩưū�ƶŝ�ŻŚǀƳ�řŶŤŝř�Źŵ�ƶĩ�Ţſř�ƽř��
řŶŤŝř�źĭř�ŚƯřƾƯ�ƵŵŻ�ƾſŶů���ƁƹŹ�ŶǀŤƀƷ�ŵƺų�ŽŶů�šŚŞŧř�ƽřźŝ�Ɓǈţ�Źŵ��šŚƗǈƏř�ƽŹƹō�Ɩưū�Śŝ�žĜſ�ƹ�ŵƺƃ�ƹźƀěŜſŚƴƯ���Ţſř�źţ���

�����ƁƹŹ�Śŝ�ƶƫŚƀƯ�Żř�ƾƄŴŝ�Ţſř�ƲĪưƯ�ƾƬŗŚƀƯ�ŹŵForward�ƁƹŹ�Śŝ�źĮƿŵ�ƂŴŝ�ƹ�Backwardŵƺƃ�ƪů����ƾſŶů�řŶŤŝř�Ĩƃżě���ƾĪƃżě�ƮŤƀǀſ�Źŵ�ƩŚŨƯ�ŹƺƏ�ƶŝ
ŶƳŻ�ƾƯ�ƽŹŚưǀŝ�ŵŹƺƯ�Źŵ(Backward)ŶƿŚưƳ�źǀǀƜţ�Ĩƃżě�ŽŶů�Ţſř�ƲĪưƯ�ŪƿŚŤƳ�ƵŶƷŚƄƯ�ƹ�šŚƄƿŚƯŻō�ƭŚŬƳř�Śŝ�ƹ�(Forward)���

��
ƁƹŹ�ƹŵ�Ŝǀĩźţ�ƽŚƸƃƹŹ�Forward�ƹ�Backward���

�ŵŹřŵ�ƁƹŹ�ƹŵ�ƾƴƟ�šŹƺƇ�ƶŝ�ƁƹŹ�ƹŵ�Ʋƿř�Ŝǀĩźţ�ƾĮƳƺĮģ���
Î� �ƮǀƿŚưƳ�ƾůřźƏ�ƮƷ�Żř�řŶū�ƽŚƷ�ƮŤƀǀſ���Ï���Żř�ƵŵŚƠŤſřDemon Rules 

ƮŤƀǀſ�ƾůřźƏ�Żř�řŶū�ƽŚƷ�ƮƷ���
����������Ŷºƴƴĩ�ƾºƯ�ƮǀƀºƤţ�ƶºƠǀƓƹ�źºƿŻ�ƲƿŶºƴģ�ƶºŝ�řŹ�ƶƫŚƀƯ�řŶŤŝř�ŜƬƛř�ƵźŞų�ƮŤƀǀſ�ƱŚůřźƏ�ƵŶǀĤǀě�ƪŗŚƀƯ�ƽřźŝ��������ƶºƳŚĭřŶū�ƵźºŞų�ƮŤƀºǀſ���ƶƫŚƀºƯ�źºƷ�ƽřźºŝ�žĜºſ���ƽř

ƾůřźƏ�ƾƯ�ŵƺƃ��ƮŤƀǀſ�Ʋƿř�Żř�Ĩƿ�źƷ�ŚƷ�ƾƯ�ƩźŤƴĩ�ƶƫŚƀƯ�ƪů�Źŵ�ƹ�ŵźĩŶƴƷřƺų�ƪů�řŹ�ƾƬƇř�ƶƫŚƀƯ�Żř�ƾƄŴŝ��ƮŤƀǀſ�źƿŻ�Ʋǀŝ�ŶƳřƺţ�ŚƷ��ƶŝŚū�ŵƺƃ�Śū���
Forward  
IF patient is suffering persistent headahes 
AND patient is suffering dizziness 
THEN  there is evidence of meningitis 

 ŵŹřŵ�ƶŬǀĭ�źſ�ƹ�ŵŹŵ�źſ�ŹŚưǀŝ�źĭř���ŵŹřŵ�ŢƿĦƴƴƯ�ǇŚưŤůř���
Backward 
IF there is evidence of meningitis 
THEN Load meningitis Expert 

ř�ŢƿĦƴƴƯ�ƶŝ�ƍƺŝźƯ�ƵŶƃ�ƵŶƷŚƄƯ�ƮƿǈƗ�źĭřſŢ�Ʋĩ�ƽŹřŸĭŹŚŝ�řŹ�ŢƿĦƴƴƯ�ƵźŞų�ƮŤƀǀſ�� 
 

�Śƿ�ƱŚŞƸĮƳ�ƲǀƳřƺƣŻř�ƵŵŚƠŤſřDemon Rules���
�ŶƳƺƃ�ƾƯ�ƩŚƘƟ�ŢƟŚƿ�ƢǀƐŞţ�ƽŹŚĩ�ƶƔƟŚů�ƽřƺŤŰƯ�Śŝ�ŚƸƳō�Ǝƿřźƃ�ƾŤƣƹ�ƶĩ�ŶƴŤƀƷ�ƾƴǀƳřƺƣ���

Demon Rule 1 : Tank pressure problem 
IF power is off  
AND tank pressure>1000 
THEN problem = tank pressure problem 
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ƯŽŹŶ��̶ έά �ϛਪ ඵෂ�� ��
éè 

�Żř�źţǇŚŝ�ƖŞƴƯ�ŹŚƄƟ�ƹ��Ţſř�ƁƺƯŚų�ƖŞƴƯ�źĭřæååå�Ţſř����ŶƃŚŝ�ƾƯ�ƖŞƴƯ�ŹŚƄƟ�ƪĪƄƯ� 

 
Demon Rule 2 : Emergency situation  
IF problem = tank pressure problem 
Then situation =Emergency 

�ŹŚƄƟ�ƪĪƄƯ�źĭř��ŶƃŚŝ�ƾƯ�ƖŞƴƯ�Ţſř�ƽŹřźƐƋř�ŢǀƘƣƺƯ���
Demon Rule 3 : Evacuate 
IF situation =Emergency 
THEN Response =Evacuate personnel 

�řŹ�ƪƴſźě��Ţſř�ƽŹřźƐƋř�ŢǀƘƣƺƯ�źĭřŻŚſ�ƖƬƐƯ��
ƾſŹźŝ�řŹ�ŚƷ�ŢǀƘƋƹ�ƹ�Ŷƴĩ�ƾƯ�Ĩģ�řŹ�ŹŚƄƟ�ƶƔŰƫ�źƷ�Źŵ�ƾƴƘƿ�ŶƃŚŝ�ƾƯ�řźūř�ƩŚů�Źŵ�ƶƔŰƫ�źƷ�Źŵ�ƶƯŚƳźŝ�Ʋƿř�Ư�ƆǀŴƄţ�ƽŹřźƐƋř�řŹ�ŢǀƘƣƺƯ�źĭř�ƹ�ŶƿŚưƳ�ƾ

�ŶƷŵ�ƭŚŬƳř�řŹ�ƾƬưƗ�Śƿ�ƶǀƇƺţ�ŵřŵ��ŶƴƳŚƯōŽƹźƿƹ�ƾŤƳ��Śƿ�ŚƷ Fire Alarm��
 

ƴĪţǀĨ�ŚƷƽŚě�ƿƺŬŤƀū�ƶ��
�ƶƫŚƀƯ�ƽŚƌƟ��ŶƃŚŝ�ŢųŹŵ�Śƿ�Ɲřźĭ�ŶƳřƺţ�ƾƯ�ƶƫŚƀƯ�ƽŚƌƟ�ƀƷ�ŚƷ�ŢƫŚů�Ʋǀŝ�ƶƐŝřŹ�źĮƳŚǀŝ�ŚƷ�ƶųŚƃ�ƹ�ƶƫŚƀƯ�ƽŚƷ�ŢƫŚů�źĮƳŚǀŝ�ŚƷ�Ƶźĭ�ƶĩ�ƽŹƺƏ�ƶŝ�ŶƴŤ���
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ƪƨƃë�ç��
 

Serve ? 

C1 

P1,C4 

C2 

P9 

P5 

P7 

P3 

P8 

P2,C3 

P6,C5 
P4,C6 

Rule 
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Rule1  
IF you purchase meat �P1 
THEN you should serve red wine �C1 

 

�ƵŶƷŚƄƯ�ŚŝRule1�ŵƺƃ�ƾƯ�ƵŶƷŚƄƯ�ǇŚŝ�Ɲřźĭ�ƹ��Rule Ŷƴƴĩ�ƾƯ�ƱŚǀŝ�řŹ�ŢųŹŵ�Ĩƿ�Źŵ�ŚƷ�Ƶźĭ�Ʋǀŝ�ƍŚŞţŹř�ƾƗƺƳ�ƶŝ�ŚƷ����ƶĪŞƃ�ƽŚƷ�ŢųŹŵ��ŚƷ�ŢųŹŵ�Ʋƿř�ƶŝ
ũŚŤƴŤſřŚƿ� Inference network ƾƯ��Ŷƴƿƺĭ� �Ĩƿ�źĮƳŚǀŝ�ŚƸƫŚƿ�Żř�ƭřŶĩ�źƷ�žěRule ƾƯ��ŶƃŚŝ���
� � 

ƺŬŤƀūƽƤưƗ�ƾ�Depth First Search(DFS)��
Ţſř�ƾƤưƗ�ƽƺŬŤƀū�ŦŰŝ�ŵŹƺƯ�ƁƹŹ�Ʋǀƫƹř�ƶĩ�ŵřŵ�ƭŚŬƳř�ƺŬŤƀū�Ţſř�Ɲřźĭ�Ĩƿ�ƶĩ�ƶƫŚƀƯ�ƽŚƌƟ�ƽƹŹ�źŝ�ƱřƺŤǀƯ���řŹ�ƶųŚƃ�Ĩƿ�ƺŬŤƀū�Ʋƿř�Źŵ

ƾƯ�ſźƳ�źĭř�Ʈǀſźŝ�śřƺū�ƶŝ�Śţ�ƮƿźǀĭǀƿŶƮ��ƾƯ�ŵźĮƀě�ƮǀƴƧ���ƪĪƃ�Źŵ�ƾƤưƗ�ƁƹŹë�èŢſř�ƵŶƃ�Ƶŵřŵ�ƱŚƄƳ����
��

��
��
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��
��
��

��
ƪƨƃë�è��

�ƾƤưƗ�ƽƺŬŤƀū�ƽŚƿřżƯ��
˺� ŶƿŚưƳ�ƾƯ�Ʋǀưƌţ�řŹ�Ʊō�ƲŤƟŚƿ�ŶƃŚŝ�ŵƺūƺƯ�ƾƬů�ƵřŹ�źĭř� 

˻� ưƗ�ƶƫŚƀƯ�Źŵ�Ɩƿźſǀŵƺƃ�ƾƯ�ƾŗżū�ƹ�Ƣ� 

˼� ƾƯ�żĩźưţ�ƅŚų�ƪů�ƵřŹ�Ĩƿ�ƽƹŹ�źŝ�ƾƯ�ƵŶǀſźě�ƾƐŞţźƯ�šǇřƺſ��Ŷƴĩ�ŵƺƃ� 

Serve ? 

C1 

P1,C4 

C2 

P9 

P5 

P7 

P3 

P8 

P2,C3 

P6,C5 
P4,C6 
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�ƾƤưƗ�ƽƺŬŤƀū�ŜƿŚƘƯ��
Î� Ţſř�źŝ�ƱŚƯŻ���ƶƳřŹƺĩŹƺĩ�ƽƺŬŤƀū�ƹ�ƾƷŚĭō�ŚƳ�ƪǀƫŵ�ƶŝ� 

Ï� Ţſř�ŜſŚƴƯŚƳ�īŹżŝ�ƽŚƷŚƌƟ�Śŝ�ƪŗŚƀƯ�ƽřźŝ� 

Ð� ŵŹřŶƳ�ƾƿřŹŚĩ�Ţſř�ƾŰƐſ�ŚƸƳō�ƽŚƷ�ƪů�ƵřŹ�ƶĩ�ƾƬŗŚƀƯ�ƽřźŝ�� 

ƾŰƐſ�ƽƺŬŤƀū�Breadth First Search(BFS)����
��

��
��
��
��
��
��
��
��
��
��
��
��
��
��
��
��
��

ƪƨƃë�é��

řżƯƿŚƽƺŬŤƀū�ƽŰƐſ�ƾ��
Î� ƵřŹ�źĭř�ŶƿŚưƳ�ƾƯ�Ʋǀưƌţ�řŹ�Ʊō�ƲŤƟŚƿ�ŶƃŚŝ�ŵƺūƺƯ�ƾƬů���ŶƳŹřŶƳ�Źƹŵ�ŚƷ�Ɲřźĭ�ƶĩ�Ʋƿř�ŢƬƗ�ƶŝ� 

Ï� �ŶƴƷŵ�ƾưƳ�Ţſŵ�Żř�řŹ�Ʈĩ�ƢưƗ�Śŝ�ƾƿŚƷźǀƀƯ�ƹ�ƵŵŚſ�ƽŚƷ�ƪů�ƵřŹ� 

ƾŰƐſ�ƽƺŬŤƀū�ŜƿŚƘƯ��
Î� Ţſř�ƶƳŚƷŚĭō�ŚƳ���ƲǀưŴţ�ƖŝŚţ�Żř�Ʊō�Źŵ�řźƿŻHŵƺƃ�ƾưƳ�ƵŵŚƠŤſř�� 

Ï� Ţſř�źŝ�ƱŚƯŻ� 

Serve ? 

C1 

P1,C4 

C2 

P9 

P5 

P7 

P3 

P8 

P2,C3 

P6,C5 
P4,C6 
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Ð� ŝŹŚĩ�īŹżŝ�ƽŚƌƟ�Śŝ�ƪŗŚƀƯ�ƽřźŝŵŹřŶƳ��ŵź� 

Ñ� �Ţſř�ƞǀƘƋ�źŝŹŚĩ�Śŝ�Ʊō�ƶƐŝřŹ��ŶƴŤƀǀƳ�ƮƷ�ƶŝ�ƎŞţźƯ�šǇřƺſ�ƵŶƃ�ƵŶǀſźě�šǇřƺſ�žě�ŵƺƃ�ƾƯ�Ĩģ�ƾţƹŚƠŤƯ�ƽŚƷ�ƶųŚƃ�ƾŰƐſ�ƁƹŹ�Źŵ�řźƿŻ� 

ƲƿźŤƸŝ�Ʃƹř�ƽƺŬŤƀū��
���ƁƹŹ�Ʋƿř�Źŵ�����������Ʈǀºƴĩ�ƵŵŚƠŤºſř�ƩǇŶŤſř�ŢƸū�ƶƫŚƀƯ�ƂƳřŵ�Żř�����ƁƺºƷ�Źŵ��������ƹ�ƮǀºſŚƴƃ�ƾºƯ�ƾŝŚºƿŻŹř�ƖŝŚºţ�ƱřƺºƴƗ�ƶºŝ�řŹ�Ʊō�ƾƗƺƴƈºƯ�����ƱřƺºƴƗ�ƶºŝ�ƵźºŞų�ƮŤƀºǀſ�Źŵ�

ŶƗřƺƣHeuristic ƾƯ�ƶŤųŚƴƃ��ŶƳƺƃ���
ŶƗřƺƣ�ŵźŝŹŚĩ�ŵŹřƺƯHeuristic���

˺� ƝřŶƷř�Ʊŵźĩ�ŜţźƯ 

˻� �ŚƷ�ƉźƟ�ƽŻŚſ�ŜţźƯ 

˼� �Śƿ�ŚƷ�ƵŶƗŚƣ�řźƟ�Żř�ƵŵŚƠŤſřMeta Rules 

Ñ� �Ţƿƺƫƹř�Śŝ�ŶƗřƺƣ�Żř�ƵŵŚƠŤſř 

Ò� �ƱŚƴǀưƏř�ŜƿřźƋ�Żř�ƵŵŚƠŤſř(CF)�� 

�ƽŚƿřżƯƲƿźŤƸŝ�Ʃƹř�ƽƺŬŤƀū��
Î� Ʒ�ƶƳŚƷŚĭō�ƾƃƹŹŶƴƴĩ�ƾƯ�ƵŵŚƠŤſř�ƺŬŤƀū�ŢƿřŶƷ�ƽřźŝ�ƶƫŚƀƯ�ƪů�ƂƳřŵ�Żř�ƾƴƘƿ�ŶƴŤƀ� 

Ï� ƶƳƺĭ�ƱŚƀƳř�ũŚŤƴŤſř�ƽŻŚƀƫŶƯ 

��ŜƿŚƘƯƲƿźŤƸŝ�Ʃƹř�ƽƺŬŤƀū��
�ŵŹřŶƳ�ŵƺūƹ�ƪů�ƵřŹ�ƲŤƟŚƿ�ƽřźŝ�ƾƴǀưƌţ�ƁƹŹ�Ʋƿř�Źŵ��Ţſř�ƲĪưƯ�ƱƺģHeuristic ŶƃŚŞƳ�ŢſŹŵ����

��

�ũŚŤƴŤſřŢųřƺƴĪƿ��
Ťſř�ŶƳƹŹ�Źŵ�ƶĩ�ŢſŚƴƘƯ�ƲƿŶŝ�ŢųřƺƴĪƿ�ũŚŤƴŤſřŶƴĪƳ�źǀǀƜţ�ƶƫŚƀƯ�ƽŚƷ�ƉźƟ�ũŚŤƴ���ŹƺŤƀƿżƳřźţ�ŜǀƗ�ƆǀŴƄţ�ƽřźŝ�ǈŨƯ���

Assertion:       Transistor Q1 is bad 
Rule:               IF Transistor Q1 is bad  
                      THEN    Replace Transistor Q1 
Conclusion:   Replace Transistor Q1 

���ř�śřźų�ŹƺŤƀƿżƳřźţ�źĭř���ŵƺƃ�ƲƿżĮƿŚū�ƮƫŚſ�ŹƺŤƀƿżƳřźţ�Ĩƿ�Śŝ�ŶƿŚŝ�Ţſ����������ƮƫŚºſ�ŹƺŤƀºƿżƳřźţ�ũŚŤƴŤºſř�ƩƺºƏ�Źŵ�řźºƿŻ�ŵƺºƃ�ƲƿżĮƿŚºū�ŵƺƃ�ƾƯ�ƶŤƟźĭ�ƶŬǀŤƳ�žě
�Ŷƃ�ŶƷřƺŴƳ���

��

�ũŚŤƴŤſřŢųřƺƴĪƿ�źǀƛ��
��������������������Ź�ŚƷ�ŢǀƘƣřƹ�Śƿ�ƢƿŚƤů�Źŵ�šřźǀǀƜţ�ƪǀƫŵ��ƶŝ�ƩǇŶŤſř�Źŵ�źǀǀƜţ�ƵŻŚūř�ƶĩ��Ţſř�ũŚŤƴŤſř�ƽřźŝ�ƾƃƹŹ�ŢųřƺƴĪƿ�źǀƛ�ũŚŤƴŤƀſřŶƷŵ�ƾƯ�ř��ŚƸƳŚƀƳř�ƽŚƷ�ƩǇŶŤſř�źŨĩř

�Ţſř�ŢųřƺƴĪƿ�źǀƛ���
Assertion:     It is raining �FACT1 
Rule:         IF It is raining  
                             THEN    carry an umbrella 
Conclusion:   Carry an umbrella�FACT2 

ƾƯ�ƱřŹŚŝ�źĭřō��Źřŵźŝ�źŤģ�Ŷƿ�Śţ�Ţſř�ƲĪưƯ�ƩŚůƾƯ��Ʊƹźǀŝ�Ŷƿō�ŵƺƃ�ƖƐƣ�ƱřŹŚŝ����
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éì 

ϟ࣎ീࣂඋ�ϥά �̵ධෆଢ̡߮�ϡϪ ༚�ৗ� �
ƫƺţǀ�Ŷ(Production) ���
ƫƺţǀƵĥřƹ�Ŷ�řƽſŚƴƄƳřƹŹ�Źŵ�ƶĩ�Ţſř�ƾŤųŚƴƃ�ƾřźŝ���ƽźƄţ�ƿŝ�ƎŝřƹŹ�ŮǀƘƋƹ�ƲǀŢ�ƪưƗ�ƹ�ŚƷ�Ư�ƵŵŚƠŤſř�ŚƷƾ��ǇƺưƘƯ�ƹ�ŵƺƃƭƺƸƠƯ�Śŝ�źƓŚƴŤƯƱƺƳŚƣ��ƵŶƗŚƣ���Źŵ

ưŤƀǀſŚƸƽƶƿŚě�ƱƺƳŚƣ�ƵźŞų��Ţſř����
Ƭĩ�ƪĪƃƾ�Ŷǀƫƺţ�����

�řźƃƿƎ�� ANTECEDENT → CONSEQUENT �ŚŤƳƿ�Ū�  

Situation  →  Action 
If situation     Then Action  

  
��

Śě�ƩŶƯ�ŹŵǀƿƯ�ƵŶƷŚƄƯ�ƶƠƫƺƯ�ƶſ�Ʋƾŵƺƃ�����
o Long Term Memory (LTM)� 
o Short Term Memory (STM)��
o Reasoning ��

��
��
��
��
��
��
��
��

��
��
��

ƪƨƃì�æ��Ŷǀƫƺţ�ƮŤƀǀſ�Ʀƿ�ƽŹŚưƘƯ��
STM�ŚƷ�ƹŚůƽ�situation �ŚƷ�ƿƇƺţ�ŚǀŰƯ�ƞǀƶƫŚƀƯ�ƪů�ƎƯ�ƾ�ŶƴƃŚŝ����

LTM �ƹŚů�ŚƷƽƫƺţ�ǀƯ�šřŶƾŶƴƃŚŝ���ƿƘƴƾƘƋƹ�źƷ�ǀŤƾƬưƗ�ƶģ�ƶŝ�źŬƴƯ�ƾ�Ŷƃ�ŶƴƷřƺų����
ƩǇŶŤſř�ƪƇŚů���ƩǇŶŤſř�Żř�žě�Action �ř�ƽ�ƶŝ�ƶĩ�Ţſř�STM ����šŶƯ�ƵŚţƺĩ�ƶƔƟŚů��ƯƾźĪƟ�ƩŚŨƯ�ŹƺƏ�ƶŝ�ŵƹŹ�ƽĩ�ƶřźŝ�ƽŹŚĩ�ƭŚŬƳř�ƽ�źſ�Źŵ�

Ưƾ�ƳřŹƹźěǀŶ�Ư�šŶƯ�ƵŚţƺĩ�ƶƔƟŚů�Źŵ�ƾ�ŶƃŚŝ����

�ƶŤƨƳ�Action ��ƶŝ�źŤƄǀŝ�ƶŬƴƿř�Źŵř�ƪưƗ�ŭźƏŵ�ƵŹŚƃ�Śţ�ŵŹř�ƪưƗ�ŵƺų���

Long Term Memory 
(Productions ) 

Short  Term Memory 
(Situation ) 

Reasoning 

Actions 

situation 
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éí 

�ŹŚưƘƯƽ�ſǀƮŤƀ�ŚƷƽ�ƱƺƳŚƣ�ƶƿŚě��
ƠƯ�źƓŚƴŤƯƸſ�ƭƺǀƮŤƀ�ŚƷƽƫƺţ�ǀſŚƴƄƳřƹŹ�Źŵ�Ŷƾ�ſ�ǀƀƮŤ�ŚƷƽŚƣ�ƗŚƣ�źŝ�ƾƴŤŞƯ�Śƿ�ƶƿŚě�ƱƺƳůřźƏ�Źŵ�ƵŶƾſ�ǀƮŤƀ�ŚƷƽŢſř�ƵźŞų����

řƿŹŚưƘƯ�Ʋƽ�ƪƯŚƃ�éţźţ�ƶŝ�ƶĩ�Ţſř�ƶƠƫƺƯ�ǀŻ�Ŝƿ�Ţſř�ź���
��

Î� �źŝŹŚĩ�Ǝſřƹ User interface ��ŚƸƄŴŝƾƿŝŹŚĩ�Śŝ�ƶĩ��ƹ��ŚƷ�ƩƹŶū�ƹ�ŚƷ�ƭźƟ�ŶƴƳŚƯ�ŶƴƏŚŞţŹř�Źŵ�ź������
Ï� ƵŶƴƷŵ�ƶƘſƺţ�Ǝſřƹ�Developer interface���ƺƳ�ƶƯŚƳźŝƿ�ž� 

Ð� ƸƀţǀŻƺţ�šǈƿ�Ɩ Explanation facility��ř�ƶŝ�śřźģƿŤƳ�ƲǀſŹ�ƶŬǀ�ŶƳř�ƵŶ� 

Ñ� ŚƷ�ƶƯŚƳźŝƽūŹŚų�ƾ���External programs���ŚƷ�ƵŶƳƹźě�ŶƴƳŚƯƽŝ�ǀ�ŚƷŹŚưŚě�ƹƿŚƷ�ƵŚĮƽ�ƹ�Ƶŵřŵ������ 

��
ŹŚưƘƯ�ŹřŵƺưƳ�ƽſ�ǀŚƷ�ƮŤƀƽ�ƱƺƳŚƣ�ƶƿŚě��

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ƪƨƃì�ç��ŹŚưƘƯƽſ�ǀŚƷ�ƮŤƀƽ�ƱƺƳŚƣ�ƶƿŚě��

 
Inference Engine  

 
Working Memory 

 
Explanation Facility 

 
Knowledge Base 

 
External program  

 
User Interface 

 
Developer Interface 

User Knowledge 
Engineer 
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řżƯƿŚƽſ�ǀŚƷ�ƮŤƀƽƶƿŚě�ƱƺƳŚƣ���
Î� ŝǀŞƏ�ƱŚǀƘƾ���
Ï� ŻŚſřŶūƽ�ƂƳřŵ�Żř�ƩźŤƴĩ���
Ð� ěǀř�ƶƳŚưƽ�ƂƳřŵ�Ʊŵƺŝ���
Ñ� ĭŵŚſƾ�ƶƘſƺţ�ƹ�ƁźŤƀĭ�Źŵ���
Ò� ŞƀƳ�ŶƃŹƾŶƴưƃƺƷ�ƽ���
Ó� řźŝ�ƎŞţźƯ�ƂƳřŵ�Żř�ƵŵŚƠŤſřƽ�ƶƫŚƀƯ�ƪů���
Ô� ĭŹŚĩ�ƶŝǀźƽšŚƳŚĪƯř�Żř�Ƌƺţ�ǀ�Ů��
Õ� ſŹźŝƾŹŚĭŻŚſ�ƽ���
Ö� �ƂƳřŵ�Żř�ƵŵŚƠŤſř�ƱŚĪƯřHeuristic  

ÎÍ� ƛ�ƂƳřŵ�Żř�ƵŵŚƠŤſřǀƘƐƣ�źƾ���
ÎÎ� ƜŤƯ�Żř�ƵŵŚƠŤſřǀ�ŚƷ�ź 

��
ŚƘƯƿſ�ŜǀŚƷ�ƮŤƀƽ�ƶƿŚě�ƱƺƳŚƣ��

Î� ƳǀŞƐţ�ƶŝ�ŻŚǀƣŵ�Ƣǀ�Ƣ� 

Ż�ƩŚŨƯ�ƶŝƿƴĩ�ƶūƺţ�źǀŶ����
The motor is running hot  
The motor�s temperature is hot  

��
Ư�ƵŶƷŚƄƯ�ƶĩ�ŹƺƐƳŚưƷƾ�ƳŚƘƯ�ƶƬưū�ƹŵ�ŵƺƃƾƷŚƠƯ�ƹ�ǀ�ƮƿƳŚƀĪƾƫƹ�ŵŹřŵ�ƾř�ŢƬƗ�ƶŝ�ƿţƹŚƠŤƯ�ƱŚĭĥřƹ�Żř�ƶĩ�Ʋƾřźŝ�ŶƳř�Ƶŵźĩ�ƵŵŚƠŤſř�ƽſ�ǀƵźŞų�ƮŤƀ�ƽř��
Śƿ�šƹŚƠŤƯ�Ţſř�ƲƨưƯ�ƶŤųŚƴƃŚƳ�ŶƃŚŝ���

��
 

Ï� ƮƸŞƯ�ƎŝřƹŹ�ƲŤƃřŵ� 

IF C THEN D , IF B THEN C , IF A THEN B 
Ð� �ŶƃŚŝ�Ŷƴĩ�Ţſř�ƲĪưƯ�šŚŞſŚŰƯ� 

 

Ñ� řźŝƽř�ƶƫŚƀƯ�źƷ�ƽſŚƴƯ�Ƴ�ŜǀưƳ�ŹŚĩ�ƶŝ�ƹ�ŢƀƾŵƹŹ�����Ɨ�ƮƷǀƹ�ƮƷ�ƹ�Ţſř�ŜƿĭĦƾ���ƺƳ�ƶƯŚƳźŝ�ƱŚůřźƏ�ƵŻƹźƯřƿ�žƿſ�ƶĩ�ŶƳř�ƶŤƟŚǀŚƷ�ƮŤƀƽ�
ƫƺţǀĭŵŚſ�ƶŝ�ŶƾƯ�ƾƇŚų�ƵŻƺů�ƪŗŚƀƯ�ŶƴƳřƺţ�ƾŻŚƀƫŶƯ�řŹ�ƽřźŝ�ŚƯř�Ŷƴƴĩ�ƽŚſ�ƿƳ�ŜſŚƴƯ�ŚƸƫŶƯ�źǀŶƴŤƀ 

Ò� �ƎƤƟ�ƱƺƳŚƣƿĪƾŚƸƃƹŹ�Żř�ƽŚưƳŻŚŝ�ƾƿŢſř�ƂƳřŵ�ƄƳřŵ�źƷ�ƹ�ƾưƳ�řŹ�ƾŝ�Ʊřƺţ��ƱƺƳŚƣ�Ś(rule) ŚưƳŻŚŝ�ƾƿ�ŵźĩ�� 
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ſǀŚƷ�ƮŤƀƽ�ƱƺƳŚƣ��ƶƿŚěŬƳŻ�Śŝǀ�ƹŹ�žě�Ƶź��
ƳřƺƣǀƝŶƷ�Ʋ��ŚƿGoal Rules��

�ƳřƺƣǀƝŶƷ�Ʋ�Ƴřƺƣ�ǀƴƾƯ�ŚƸƳō�ƝŶƷ�ƶĩ�ŶƴŤƀƷ�ƾ�źĭř�ŵƺƃ�šŚŞŧř�ŶƳřƺţ�ƿĪƾ���ŵƺƃ�ƩŚƘƟ�ƱƺƳŚƣ�ƝřŶƷř�Żř�ƿŵ�ƱƺƳŚƣ�źƷ�ƶŝŚƄƯ�ƝŶƷ�ƱƺƳŚƣ�ĨƿƯŚĮƴƷ�źĮƾ�ƩŚƘƟ�
Ưƾřźƃ�ƶĩ�ŵƺƃ�ƿ�ŢſŹŵ�Ʊō�Ǝřźƃ���ŶƃŚŝƿř�Ǝƿŵ�ƱƺƳŚƣ�ƝŶƷ�ŵƺų�Ţſř�ƲĪưƯ�ƱƺƳŚƣ�ƲƿźĮƽř���ŶƃŚŝ�ƿě�ƶƯřŵř�ŶƳƹŹ�ƲǀƯ�řŶƾřźƃ�ƶŝ�Śţ�Ŷƴĩ�ƿƐƾſźŝ�ǀ�ƶĩ�Ʈ

Ʒ�Ǝſƺţǀŵ�ƱƺƳŚƣ�ĢƿźĮƽŤƄě�ǀƳŚŞƾưƳ�ƾŝ��ŵƺƃ�ƶř�ƿřźƃ�Ʋƿřźƃ���Ǝƿƫƹř�Ǝǀ�ƶƿ�Śprimitive Ư�ƶŤƠĭ�ƾŵƺƃ����
Primitive �ƋźƟƾŤƳ�ƶĩ�Ţſř�ǀƷ�ƶŬǀƳƺƳŚƣ�ĢƾƳ�ǀ�Ţƀ��ƶŝ�źĭř�ƹřƿſŹ�Ţưƀƣ�ƲǀŶƿŚŝ�Ʈƿ�ŶƿŰƯ�Śǀ�ƶƫŚƀƯ�ƎƿŹŚĩ�ƶƔƟŚů�ŚƽſŹźŝ�řŹ�ƾƴĩ�ǀ�Ʈ���źĭř�ŚƯřprimitive �

Śŝ�ŶƃŚŞƳƿŚě�ŶƿſŹźŝ�ƂƳřŵ�ƵŚĮƾŻ�ŵƺƃ�ƿ�ƝŶƷ�ƱƺƳŚƣ�Ʊō�ŵƺų�řźƿŤƳ�Śǀ�ƶŬƿ�Ţſř�Ƶŵƺŝ�ƱƺƳŚƣ�Ĩ���
ƩŚŨƯ��ř��Źŵ�Ţſř�źŤƸŝ�ƿŚƀƯ�ƶƳƺĭ�Ʋƿſ�ƶŝ�řŹ�ƕƺƋƺƯ�ƪǀŚƷ�ƮŤƀƽźŤĪģƺĩ�ƽƀƤţ�ǀřźŝ�ƹ�ƵŵƺưƳ�Ʈƽĩ�źƷ�ſ�ƭřŶǀř��ƵźŞų�ƮŤƀƽůřźƏ�ƾŚưƳ�ǀƿ�Ʈ���

 Determine if the patient has meningitis 
 Determine a prescription that should be given to a patient with meningitis 
 Formulate a different prescription if the recommended one is not acceptable to the user  

 ƘƯǀŶƴĩ�Ʋōƿŝ�Śǀ�ŹŚưĦƴƴƯƿ�ŵŹřŵ�Ţ 

 ƘƯǀƇƺţ�ƶģ�ƶĩ�Ŷƴĩ�ƲǀƺŬţ�ƹ�ŚƷ�ƶƿżƽŝ�Ʊō�ƶŝ�řŹ�ǀŹŚưƽ�ŶƃŚŝ�ƶŤƃřŵ�� 
 ŝ�źĭřǀŸĜƳ�ŹŚưƿŚū�ŢƟźƿżĮƿƴƾřźŝ�ƽƇƺţ�ǀ�ŶƃŚŝ�ƶŤƃřŵ�ŵƺų�ƶ�� 

řƿŚƷ�ƝŶƷ�ŚƷ�Ţưƀƣ�ƲƽŚƸƳ�ƾƿŚŝ�ƶĩ�ŶƴŤƀƷ�ƿŚƸƳ�Źŵ�ŶƿůřźƏ�Ţƾŵƺƃ����
Ż�ƩŚŨƯ�ƶŝƿƴĩ�ƶūƺţ�źǀ�Ŷ����

Goal 1 : Infection  is meningitis 
Rule 1 : meningitis Infection  
 IF   the phyician  know th patient has meningities  
 OR  We suspect meningitis 
 THEN Infection is meningitis 
 AND Display  Infection  
Note : information to be displayed must be designed and acceaaed by this statement  
 ELSE Display No infection found  
 
Rule2 : Suspect Meningitis from tests or symptoms  
 IF  We suspect meningitis from test results 
 OR  We suspect meningitis from patient symptoms  
 THEN We suspect meningitis 
 
Rule3 : We suspect meningitis from tests  
 IF  tests were run  
 AND cultures were seen  
 AND  cultures look like meningitis  
 THEN  We suspect meningitis from test results 
 
Rule 4 : Cultures look like meningitis  
 IF  The appearance of the culture is coccus 
 AND The stain of the culture is grampos  
 THEN cultures look like meningitis 
 
Rule5 ; We suspect meningitis from symptoms  
 IF  the patient is suffering persistent headaches 
 AND the patient is suffering dizziness 
 AND the patient has been lethargic 
 THEN  we suspect meningitis from patient symptoms 
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 Śěƿ�ƂƳřŵ�ƵŚĮřƿ�Żř�ƩŚŨƯ�ƲêĪƄţ�ƱƺƳŚƣ�ǀřźŝ�Ʃƹř�ƱƺƳŚƣ���ƵŶƃ�ƪƽŴƄţ�ǀƹŹ�Żř�ƶŝ�ƍƺŝźƯ�ƭƹŵ�ƱƺƳŚƣ���Ţſř�ŢƳƺƠƗ�ƆƽřŚƯŻō�ƿĦƴƴƯ�ŵƺūƹ�ƶŝ�ŚƷ�ƶƳŚƄƳ�ƹ�šŚƄƿ�Ţ
�ƭƺſ�ƱƺƳŚƣ���ŵƺƃ�Ƶŵźŝ�ƱŚưĭŚƯŻō�ŚŝƿĦƴƴƯ�ŵƺūƹ�ƶŝ�ŽŶů�šŚƄƿ�ŵƺƃ�ƵŵŻ�Ţ���
ǈƗ�ƶŝ�ƍƺŝźƯ�ƭŹŚƸģ�ƱƺƳŚƣƿĦƴƴƯ�ƶŝŚƄƯ�Ʈƿƴě�ƱƺƳŚƣ�ƹ�ŢŚƷ�ƶƳŚƄƳ�ƶŝ�ƍƺŝźƯ�ƮŬƽŝ�ǀŹŚưƽ�Ţſř����

ŹŚĩ�ƶƔƟŚů�ƶƯŚƳźŝ�ƲŤųřŶƳř�ƵřŹ�ƶŝ�Śŝƽ�ƿ�Śworking memory �ƫŚųƾ�Ţſř����
��
 
 
 
��

ř�ŢƬƗ�ƶŝƿ�Ţſř�Źřźƣ�ƶĪƴBackward��Ŷƴĩ�ŹŚĩ�Śŝ�ƱƺģƿƳƺƳŚƣ�ƩŚŞƳŵ�Ŷƾ�Ţưƀƣ�ƶĩ�ŵŵźĮŝ�THEN ƟŶƷ�Śŝ�Ʊō�ƾŤƀƷ�Ʊō�ƩŚŞƳŵ�ƶŝ�ŚƯ�ƶĩ�ǀ��ŶƃŚŝ�ƶŤƃřŵ�ŢƤŝŚƏ�Ʈ�
�Ţưƀƣ�řŶŤŝřTHEN Ư�ƩŚƘƟ�Ʃƹř�ƱƺƳŚƣ�ƾ�ŵƺƃ���Ţưƀƣ�THEN Ư�Ʃƹř�ƱƺƳŚƣ�ƾƺĭ�ƿĦƴƴƯ�ŢƳƺƠƗ�Ŷƿř�ƝŶƷ�ƹ�Ţſř�ŢƿŴƄţ�ƱƺƳŚƣ�ƲǀĦƴƴƯ�ŢƳƺƠƗ�Ɔƿ�Ţſř�Ţ���

ſŹźŝ�ƭƹŵ�ƭŚĭ�ŹŵƾƯ�ƾō�ŵƺƃ�ƿřźƃ�Śƿ�ƱƺƳŚƣ�ƎƿŹŚĩ�ƶƔƟŚů�Źŵ�Ĩƽ�ŢƀƷ�ƿŹŚĩ�ƶƔƟŚů�Ʊƺģ�ƶĩ�ƶƳ�ŚƽƫŚų�ƾƠƴƯ�śřƺū�Ţſř�ƾ�Ţſř����
ř�ƩŚŞƳŵ�ƶŝ�ƭƺſ�ƭŚĭ�ŹŵƿƯ�Ʋƾŵŵźĭ�ō�ƶĩ�ƿŚř�ƿ�Źŵ�ƉźƟ�Ʋ�Ţưƀƣ�then Ʒ�ǀƳƺƳŚƣ�Ģƾ�ƠƴƯ�ŲſŚě���ŢƀƷƾ�Ţſř����

�ƭŹŚƸģ�ƭŚĭ��řƿō�ƉźƟ�Ʋƿ�Śƿƫƹř�ƱƺƳŚƣ�Ĩǀ�Ʊƺģ���ƶƬŝ���Ţſř�ƶThen Ʒ�ǀƳƺƳŚƣ�ĢƾƳ�ǀ�Ţƀ���
ſ�ƩŚůǀƯ�ƮŤƀƾ�Ŷſźě���ōƿƯ�Śưƃ�ŚƾƳřŵ�ǀŝ�ŶǀĦƴƴƯ�ŹŚưƿ���ŵŹřŵ�Ţ��

řƽřźŝ�Ʃřƺſ�ƽř�ƿſ�ƶĩ�Ţſř�Ʋǀō�ŵƺƃ�ƶūƺŤƯ�ƮŤƀƿƺūƹ�Żř�Ĩƃżě�ŚĦƴƴƯ�ŵƿř�ƶƯřŵř�ŶƃŚŝ�ƖƬƐƯ�źĭř�Ʊƺģ���Ţſř�ƖƬƐƯ�Ţƿ�Ʋ�ŹŚĩŜſŚƴƯƳ�ǀ�Ţƀ���
ƠƴƯ�ŲſŚě�źŝŹŚĩƾƯ�ƾ���ŶƷŵ�ƿƴƘƾƷ�ǀƗǈƏř�Ģƾ�ŵŹřŶƳ�ŵƺūƹ����

�ŵƺŝ�ƎƬƛ�Ʃƹř�ƱƺƳŚƣ�žě���
��
��
��
��

Ư�ƵŚĮƳ�Ʃƹř�ƉźƟ�ƶŝ��ƮŬƴě�ƭŚĭ�Źŵƾ�Ŷƴĩ���řƿƯ�ƉźƟ�Ʋƾƺĭ�ƿ�Ŷ���
Ư�Ĩƃżěƾŝ�ŶƳřŵ�ǀĦƴƴƯ�ŹŚưƿř�ƶĩ���ŵŹřŵ�Ţƿ�ŵƺŝ�ƎƬƛ�Ţưƀƣ�Ʋ�ƂŴŝ�ƶŝ�ǇŚůORƯ�ƾƹŹ�ƿř���ƮƿƯ�Ţưƀƣ�Ʋƾƺĭ�ƿĦƴƴƯ�ƶŝ�ŽŶů�Ŷƿ�ŵƺƃ�ƵŵŻ�Ţ��ƶŝ�ŽŶů�Ʊƺģ�ƹ

ĦƴƴƯƿŹŚĩ�ƶƔƟŚů�Źŵ�Ʊō�ƍźƃ���ƵŶƄƳ�šŚŞŧř�ŢƽƳ�ǀ�Ţſř��ƵŶƯŚ���
Ư�ƮƄƃ�ƭŚĭ�Źŵƾƺĭ�ƿō�Ŷƿ�Ţưƀƣ�Śor�Ʃƹř�ƱƺƳŚƣ�then Ʒ�ǀƳƺƳŚƣ�Ģƾ��ŢƀƷ���

���Ţſř�ŢŞŨƯ�ŲſŚěthen ƭƹŵ�ƱƺƳŚƣ� �Ʃƹř�ƱƺƳŚƣ�ƍźƃ��Ţſř���
ƭŚĭ�Źŵ�ƮŤƠƷ���ƫƹř�ƶŝǀ�ƵŹŚưƃ�ƱƺƳŚƣ�ƍźƃ�ƲçƯ�ƵŚĮƳ�ƾƯ�ƹ�Ŷƴĩ�ƾŝ�ǀō�Ŷƴƿřźƃ�Śƿ�ƱƺƳŚƣ�ƎçŹŚĩ�ƶƔƟŚů�Źŵ�ƽ�ŵŹřŵ�Źřźƣ�ƿ���ƶƳ�Ś��

ƠƴƯ�śřƺūƾŹŚĩ�ƶƔƟŚů�Źŵ�Ʊƺģ���Ţſř�ƽţŚƗǈƏř�ƾŹřŶƳ�ƺŬŤƀū�ƕƺƋƺƯ�Śŝ�ƎŞţźƯ�ƿ�Ʈ����
�ƮŤƄƷ�ƭŚĭ�Źŵ��ſŹźŝƾƯ�ƾƴĩ�ǀō�Ʈƿřźƃ�Śƿ�ƵŹŚưƃ�ƱƺƳŚƣ�Ǝç�Ţưƀƣ�Źŵ�then Ʒ�ǀƺƳŚƣ�Ģŵ�ƱƿźĮƽ��ŢƀƷ���

�ƵŹŚưƃ�ƱƺƳŚƣ���Ţſř�ŢŞŨƯ�ŲſŚěè����ƵŹŚưƃ�ƱƺƳŚƣ�Źŵèřźƃ��ƿŶŝ�ƎƿưƷ�ƶŝ���ŵƺƃ�ƭŚŬƳř�ƁŚƯŻō�ƶĩ�Ţſř�šŹƺƇ�Ʋǀƫŵ�Ʋǀſ�ƪǀƯ�ƮŤƀƾŎĩ�Ŷſźě�ƿŚƯŻō�Śƿ�ƭŚŬƳř�Ƃ
ř�Ƶŵřŵƿ��Ŷ��

Ư�ŢŞŨƯ�ŲſŚě�źŝŹŚĩ�ƹƾ�ŶƷŵ����
ſ�ƮƷŵ�ƭŚĭ�Źŵ�ǀƯ�ƮŤƀƾō�Ŷſźě�ƿǈƗ�Śƿŝ�ƮǀŹŚưƽŵ�ƿŲſŚě�źŝŹŚĩ���ŶƳř�ƵŶƃ�ƵŶƯ�ƾ�ŶƷŵ����ƶƬŝ���

�ƭŚĭ�Źŵƿſ�ƵŹŚŝƹŵ�ƮƷŵŻŚǀƯ�ƮŤƀƾō�Ŷſźě�ƿř�ŚƿǈƗ�Ʋƿƹ�ƶŝŚƄƯ�Ʈƿ�Žƹźcoccus ��ŢƀƷ����

Working memory 

Working memory��
Patient known to have meningitis _false 
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ſ�Żř�źŝŹŚĩǀƯ�ƮŤƀƾř�řźģ�ƶĩ�Ŷſźě�ƿſźě�řŹ�Ʃřƺſ�Ʋǀ��Ţſř�ƵŶ��
ſǀƯ�ŲſŚě�ƮŤƀƾř�ŶƷŵ�ƿƘţ�ƶŝ�ŚƷ�Ʃřƺſ�Ʋǀǀř��Ʋƽō�ƶĩ�ƿř�ŚƿǈƗ�ƲƿĦƴƴƯ��ƶŝŚƄƯ�Ʈƿ�ŢƀƷ�Ţƿų�Śǀ��źř�ƲŤƀƳřŵ�Śŝ�ƹƿšŚƗǈƏř�Ʋſ�ǀƯ�ƮŤƀƾ�ƵŹŚưƃ�ƱƺƳŚƣ�ŶƳřƺţ�é�řŹ�

ſŹźŝƾ�Ŷƴĩ����
�ƵŹŚưƃ�ƱƺƳŚƣ�ƶŝéƯ�ƾǈƗ�źĭř�ƶĩ���ŵƹŹ�ƿƹ�Ʊō�Śŝ�ƮƿǈƗ���ŶƃŚŝ�ƶŝŚƄƯ�ƅŚų�ŽƹźƿĦƴƴƯ�ƶŝ�ƮƿŵżƳ�Ţƿ�Ţſř�Ĩ���

�ƮƷŵŻřƹŵ�ƭŚĭ�Źŵ�ƫŵ�ƵŹŚŝƹŵǀſźě�ƪǀƯ�ƵŶƾſ�ŲſŚě�Źŵ�ƹ���ŵƺƃ�ǀƯ�ƮŤƀƾƺĭ�ƿř�ƲŤƀƳřŵ�Śŝ�ŶƿƯ�šŚƗǈƏř�Ʋƾ�ƵŹŚưƃ�ƱƺƳŚƣ�ŶƳřƺţ�èřŹ�ſŹźŝ�ƾ�Ŷƴĩ����
ſ�ƭŚĭ�Źŵǀ�ƮƷŵż��ſǀƯ�Ʃřƺſ�ƮŤƾō�ƶĩ�Ŷſźě�ƿǈƗ�ŚƿǈƗ�ƱŚưƷ�Ʈƿ�Ʈcoccus��Ţſř���

ƠƴƯ�ŲſŚě�źŝŹŚĩ�ƹƾƯ�ƾŶƷŵ����
ƠƴƯ�śřƺū�Ʊƺģƾſ�Ţſř�ǀſŹźŝ�ƶŝ�ƮŤƀƾ�ƱƺƳŚƣ�ƭƹŵ�ƍźƃ�çƯ�ƾ�ŵŻřŵźě����

��
��
��
��
��

Ư�ƭŵŹŚƸģ�ƭŚĭ�Źŵƾō�Ŷſźě�ƿŹŚĩ�ƶƔƟŚů�Źŵ�ƭƹŵ�ƱƺƳŚƣ�ƭƹŵ�ƍźƃ�Śƽ���ŢƀƷ���
ƠƴƯ�ŲſŚěƾ�Ţſř��� 

ſŹźŝ�ƮƷŵżƳŚě�ƭŚĭ�ŹŵƾƯ�ƾ�ƭƹŵ�ƱƺƳŚƣ�ƭƹŵ�ƍźƃ�ƶĩ�Ŷƴĩ�Then �ƮŬƴě�ƱƺƳŚƣ���Ţſř�ƱƺƳŚƣ�ƭřŶĩ����
�ƮƷŵżƳŚƃ�ƭŚĭ�Źŵ��řźƃƿ�ƱƺƳŚƣ�ƎêſŹźŝ�řŹ�ƾƯ�ƾƴĩ�ǀƷ���Ʈǀřźƃ�Żř�ƭřŶĪĤƿ�ƱƺƳŚƣ�ƎêƳ�ƵŶƃ�ƶŤųŚƴƃ�ǀƯ�Ʃřƺſ�žě���Ţƀƾ�Ŷſźě����

ōƿŝ�Śǀ�ƶƬŝ���ŵŹřŵ�ŵŹŵ�źſ�ŹŚư��
ōƿĭźſ�Śǀ�ƶƬŝ���ŵŹřŵ�ƶŬ��
ōƿŝ�Śǀŝ�ƹ�Ţƀſ�ŹŚưǀ�ƶƬŝ���Ţſř�ƩŚŰ��

�ƮƷŶƠƷ�ƭŚĭ�Źŵ�Ťƣƹƾř�ƶưƷ�ƿ�ƵŹŚưƃ�ƱƺƳŚƣ�ŵƺŝ�ŢŞŨƯ�ŚƷ�Ţưƀƣ�ƲêŤţ�ƶŝ�ǀſŹ�ƶŬǀ�Ţſř�ƵŶ��ŤƳ�ƹǀƯ�ƶŬƾĭ�ǀƯ�ŚƯ�ƶĩ�ŵźƾƳřƺţ�ǀƹŹ�Żř�ƮƽǈƗ�ƿĦƴƴƯ�ƶŝ�Ʈƿě�ŢƾźŞŝ�ƿ�Ʈ
�řźƃ�Ʊƺģ�ƹ�ƿ�ƮŬƴě�ƱƺƳŚƣ�ƎthenƷ�ǀƳƺƳŚƣ�ĢƾƳ�ǀ�žě�Ţƀprimitive ��Ţſř� 

��

Working memory��
Patient known to have meningitis _false��

Tests run � True  
Cultures seen � True 

Appearance of culture is coccus -- False 

Working memory��
Patient known to have meningitis _false��

Tests run � True 
Cultures seen � True 

Appearance of culture is coccus � False��
Patient has heaadaches�True 

Patient has dizziness�True 
Patient has been lethargic � True 

Suspect meningitis from symmtoms�True 
We suspec meningitis�True 
Infection is meningitis-- True 
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ϟ࣎ീࣂඋ��̵Ψϰ Ϫॻ � �
ƫƺţǀŶ���

ƽŹƹōŵŚƿ��ƫƺţǀƵĥřƹ�Ŷ�řƽſŚƴƄƳřƹŹ�Źŵ�ƶĩ�Ţſř�ƾŤųŚƴƃ�ƾřźŝ���ƽźƄţ�ƿŝ�ƎŝřƹŹ�ŮǀƘƋƹ�ƲǀŢ�ƪưƗ�ƹ�ŚƷ�Ư�ƵŵŚƠŤſř�ŚƷƾ�ŵƺƃ� 
If   Situation    Then   Action  

  
ƮŤƀǀſ�ƾŴƿŹŚţŹƹźƯ�ƹ�ƶĤŴƿŹŚţ�Ŷǀƫƺţ�ƽŚƷ��

��

Ţƀě�Ŷǀƫƺţ�ƮŤƀǀſ��
Post: Proved in 1943 that any system of mathematics or logic can be described as a certain type of production system. 
Post production systems have no rule ordering or any form of control strategy. 

��
�������ƩŚſ�Źŵ��Ţƀě�Ǝſƺţ�ŹŚŝ�Ʋǀƫƹřæîéè��Ŷƃ�ƾƟźƘƯ�������Ťƀºǀſ�Śƿ�ƹ�ƾƋŚƿŹ�ƮŤƀǀſ�źƷ��Ţƀě�ŹŚƧ�Źŵ�żǀĮƳř�ŢƠĮƃ�ƕƺƋƺƯ��ƾºƯ�řŹ�ƾºƤƐƴƯ�Ʈ������Żř�ƾºƇŚų�ƕƺºƳ�ƶºŝ�Ʊřƺºţ

ƮŤƀǀſ�ƪƿŶŞţ��Ŷǀƫƺţ�ƽŚƷ�ŵźƧ���
��

ƩŚŨƯ���

 
ƪƨƃí�æ��Ţƀě�Ŷǀƫƺţ�ƮŤƀǀſ��

��

Ƃſźě������������������ƮŤƀºǀſ�Żř�ƶºƧ�ƾºƧŹŵ�ƹ�ŢųŚƴºƃ�ƶºŝ�ƶºūƺţ�Śºŝ��Śưºƃ�źºƔƳ�ƶºŝ�������ƶºŤƟŚƿ�ƱƺºƴƧ�Śºţ�ƵźºŞų�ƽŚºƷ���������ƽżºǀģ�ƶºģ��Ţƀºě�Ǝºſƺţ�ƽŵŚƸƴƄºǀě�ƵŶºƿř�Źŵ��Ŷºƿř
ƁƺƯřźƟ�ƵŶƃ��Ţſř��
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ƝƺƧŹŚƯ�ƮŤƿŹƺĮƫř��
Markov: Introduced rule ordering to production systems, the Markov algorithm. 

ƝƺƧŹŚƯƮŤƀǀſ�ŵŚŬƿř�Źŵ�řŹ�ƽŶƘŝ�ƭŚĭ��ƾƫźŤƴƧ�ŹŚŤųŚſ�ŵŚŬƿř�Śŝ��Ţƃřŵźŝ�Ŷǀƫƺţ�ƽŚƷ��ŜţźƯ�ƶƗƺưŬƯ��ƝƺƧŹŚƯ�ƮŤƿŹƺĮƫř��Ʀƿ�źƷ�ƶƧ�Ţſř�Ŷǀƫƺţ�ƲǀƳřƺƣ�Żř�ƵŶƃ
ƩŚưƗř�ƽŵƹŹƹ�ƶŤƃŹ�ƽƹŹ��Ţƿƺƫƹř�ƱřżǀƯ�ŽŚſř�źŝ�ƾƯ�ƳƺƃŶ���

Ƃſźě��ĮƫřŢƫŚů�ƶģ�Źŵ��ƝƺƧŹŚƯ�ƮŤƿŹƺ�ƞƣƺŤƯ�ƾƿŚƷ�ƾƯ��ŵƺƃ��
��

ƩŚŨƯ��

��
ƪƨƃí�ç��ƝƺƧŹŚƯ�ƮŤƿŹƺĮƫř�Śŝ�Ŷǀƫƺţ�ƮŤƀǀſ��

��
ƶţŹ�ƮŤƿŹƺĮƫř��

Ƃſźě�ƾĭĦƿƹ�ƶģ��ƝƺƧŹŚƯ�ƮŤƿŹƺĮƫř��ŢƿŵƹŶŰƯ�ƶģ��ŵŹřŵ�ƾƿŚƿřżƯ�ƹ�ŚƷ��ŵŹřŵ�ƾƿŚƷ��
��

Forgy: Introduced pattern matching to detect changes in matches, the Rete algorithm. 
Compiles rule memory into networks that avoid duplication between rules and over time, as the network is updated only 
when the rule base is changed. 

�ƩŚſ�Źŵæîìîƶŝ�źŬƴƯ�ƶƧ�ŵřŵ�ŵŚƸƴƄǀě�řŹ�ƶţŹ�ƮŤƿŹƺĮƫř��ƱƺƬƯ�ƾĮƳŹŚƧ�ƵŚĮƄƳřŵ�Żř�ƾūƺƟżƫŹŚģ���OPSŶƃ����
OPS = Official Production System 
 
OPS  OPS2  OPS3 OPS4  OPS5  OPS89    � CLIPS 
 

ŶƗřƺƣ�ƶŝ�ƍƺŝźƯ�šŚƗǈƏř�ƱƺƳŚƣ�ŚƷŶǀƫƺţ�ƱŚưƷ�Śƿ�ŚƷ��Ƶźǀųŷ��ƶƨŞƃ�ŜƫŚƣ�Źŵ�ƾƯ�ŵƺƃ���ƲƿřźŝŚƴŝReteŢƸū�Ɲřźĭ�Ʀƿ��ƶƄƿŹ�ƹ�ƽƺƤƬů��Źřŵ�Ţſř�Źřŵ����īźŝ�Śţ�ƶƄƿŹ�Żř�źǀƀƯ�źƷ
�Ěģ�Ţưſŝ�ƶƧ�ƾţŚǀŗżū��Ƶźĭ�źƷ�ƹ�Ţſř�ƲǀƳřƺƣźƵźǀųŷ��ŶƴŤƀƷ�ƢŞƐƴƯ��ƲǀƳřƺƣ��ƾƯ�ŶƴƧ����

��
ƪƨǀſ�ƽŚū�ƶŝ�ƶţŹ�ƮŤƿŹƺĮƫř�řźūřƹ�ƆǀŴƄţŶƗřƺƣ�ƶưƷ�ƽƾƯ�ƽŶƗřƺƣ�ƾſŹźŝ�ƶŝ�ŚƸƴţ���ƵŵźƧźǀǀƜţ�ƶƧ�ŵŻřŵźě�ŶƳř��ŢǀƘƣřƹ�ƶƨƴƿř�ƊŰƯ�ƶŝ�ƉƺƗ�ŚƷ�ƾƯ�ŢǀƘƣřƹ��ŶƳƺƃ��ŶƿŶū�ƽŚƷ

īźŝ��Ţưſ�ƶŝ�ƶƄƿŹ�Żř�ƶţŹ�Źŵ�ƂŴě�ŚƷ�ƾƯ�ŶƳƺƃ���
��
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��
ƪƨƃí�è�ƶţŹ�Ɲřźĭ��

��

�ƶŤƨƳ�CLIPS ƶŤſƺě�Żř�ƾƨƿ��ƾƯ�ƵźƸŝ�ŵƺų�ũŚŤƴŤſř�ŹƺţƺƯ�Źŵ��ƶţŹ�ƮŤƿŹƺĮƫř�Żř�ƶƧ�Ţſř�ƾƿŚƷ�ŵźǀĭ���
��

CLIPS = C Language Integrated Production System 
Design using the C programming language at NASA/Johnson Space Center with the specific purpose of providing high 
portability, low cost, and easy integration with external systems. 
��

��
ƪƨƃí�é��Źŵ�ũŚŤƴŤſř�ƶųźģ�CLIPS��
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ƩŚŨƯ�ƶƔƟŚů�ƹ�ƂƳřŵ�ƵŚĮƿŚě�ƉźƟ�Śŝ��ŶǀƴƧ�żǀƫŚƳō�řŹ�ƶţŹ�ƶƨŞƃ��ƽŹŚƧ���
Rule Memory: 
   A(x)  B(x)  C(y)  add D(x) 
   A(x)  B(y)  D(x)  add E(x) 
   A(x)  B(x)  E(x)  delete A(x) 
Working Memory: 
   {A(1), A(2), B(2), B(3), B(4), C(5)} 

��

��
ƪƨƃí�ê�ƶţŹ�ƶƨŞƃ���

��
��

��
ƪƨƃí�ë�ƶţŹ�ƢǀŞƐţ���

��
��

Ʋƿźưţ��ƶţŹ�ƮŤƿŹƺĮƫř�ƶƧŶǀƴƧ�ƢǀƤŰţ�ŢƿŵƹŶŰƯ�ƹ�šǈƨƄƯ�ƶģ��Ţſř�ƲƨưƯ�ƾƿŚƷ�ŶƃŚŝ�ƶŤƃřŵ����
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δ Χ�Λ  ি  යࣇণ� �
ƾƿŚƳřƺţ�ƪŞƣ�ƶƷŵ�ƹŵ�Źŵ��ƾƴƟ�ƽŚƷźƄŝƵŵřŵ�ƽŹƹō�Ɩưū�ƹ�Ŷǀƫƺţ�ƽřźŝ��ƶŤƟŚƿ�ƂƿřżƟř�ŢƗźſ�ƶŝ� ŚƷ�Ţſř� ��šřŶǀƫƺţ�ƽřźŝ�ŶĩŹŚŝ�Żř� ƵŵźŤƀĭ�ƵŵŚƠŤſř�źǀƔƳ�ƾƬƯřƺƗ

ŢƯŶų�ƶŝ��ƽŹŚŬţ�Ɩưū�ƪŗŚſƹ�Źŵ�ŢƟźƄǀě�ƹ�ƾŤƫƹŵ�šŚƯŶų��ƭƺƬƗ��ŹŚĩ�ƹ�Ŝƀĩ�Źŵ�źţƺǀĜƯŚĩ�ƲŤƟźĭ�ƲĪſř�Żř��Ƶŵřŵ�ƽŹƹō�ĩƮŤƀǀſ�Śţ�źƿƹŚƈţ�ƹ�ƱƺŤƯ�Ʊŵź��ƽŚƷ
ƵŹřƺƷŚƯ�Źƹŵ�Żř�ƂŬƴſ�ŶƳŹřŵ�ƾưƸƯ�ƂƤƳ�šřźǀǀƜţ�Ʋƿř�Źŵ��ƽř���

��
��
��
��
��
��
��
��
��
��
��

��

ƪƨƃî�æ�ƂƳřŵ��ƭźƷ���
��

�ƂƳřŵ�ũřźŴŤſřŶŞţ�ƵƺŰƳƿŢſř�ƂƳřŵ�ƶŝ�Ƶŵřŵ�ƪ����
o ƭŚŬƳř�ƾſŶƴƸƯ�šŹƺƇ�ƶŝ�ŹŚĩ�Ʋƿř�źĭř��ŵƺŝ�ŶƷřƺų�ƂƳřŵ�śŚƀŤĩř��ŵƺƃ�ƭźƟ��ƾƿŚƷŹřŵƺưƳ�Śƿ�ŵƺƃ�źě�ƾƇŚų�ƽŚƷ�ŵƺƃ�ƵŶǀƄĩ���ƽřźŝ�ƂƳřŵ�śŚƀŤĩř

ƶƫŚƀƯ�źƷ�ŢƀǀƳ�źƿŸě�ƱŚĪƯř�ƽř���
o Ƶŵřŵ�Żř�ƾƴƘƿ�Ţſř�ƂƳřŵ�ũřźŴŤſř�Śƿ�ƽƹŚĩ�Ƶŵřŵ�źĮƿŵ�ƪů�ƵřŹ�ŵƺƃ�ũřźŴŤſř��ƂƳřŵ�ŹŚĩŵƺų�šŹƺƇ�ƶŝ��ŚƷ���ƂƳřŵ�ŹŚĩŵƺų�ũřźŴŤſř��ƽƹŚĩ�Ƶŵřŵ

Ƶŵřŵ�ŵŚƿŻ�ƮŬů�Żř�ŢſŚƷ���
��

ŚƷ�Ƶĥřƹƽ~�Ƶŵřŵ�ƹŚĩƽn��~��ƂƳřŵ�ƞƄĩŹŵŚě�ƿƵŚĮƵŵřŵ���n�ƹ~�ũřźŴŤſř�ƂƳřŵ�ŻřŚě�ƿƵŚĮƵŵřŵ��n�ƝŵřźŤƯ�šŹƺƇ�ƶŝ�ŜƬƛřƿŶĪƿźĮ�ƯŹřźƣ�ƵŵŚƠŤſř�ŵŹƺƯ�ƾ�ĭǀŶƳź��
ũřźŴŤſřƪĪƃ�Źŵ�ŶƴƿōźƟ�Ĩƿ�ƱřƺƴƗ�ƶŝ�ƂƳřŵ�î�ç�Ţſř�ƵŶƃ�Ƶŵřŵ�ƱŚƄƳ��ũřźŴŤſř��ƂƳřŵ�ŻřŚě�ƿƵŚĮƵŵřŵ��řźƟ�ƿŶƴŚſŚƴƃ�ƾƿƠƯ��ƵŵŚſ��ŢſŹŵ�ǀ�ŶŚƸƳ�ƹ�ƿŚŤ�ŚƷƺĮƫř�
ŚƸƫŶƯ�ƹƽƵŵřŵ�Źŵ�ƮƸƟ�ƪŝŚƣ��ŚƷŢſ��Ƶŵřŵ�ƹŚĩƽ�ř�ƶƬůźƯ�ƽřźƟ�Żř�ƿŶƴƯ�ƂƳřŵ�ƞƄĩ�ƾŹƺĮƫř�ƪƯŚƃ�ƹ�ŶƃŚŝ�ƿƮŤ�ŚƷƽƹŚĩ�Ƶŵřŵ�ƅƺƈŴƯ�ƽŹƺƐŝ��Ţſř�ƿ�ƶĪ�ŢŰţ�
ŵƹŶŰƯƿŚƸŤƽţŚŞſŚŰƯ�źŧŒƯ�ƾ�ƹ�ŚƷƺĮƫř��ƩƺŞƣ�ƪŝŚƣ�ƿŚƯ�ƞƄĩ�Ƶŵřŵ�Źŵ�řŹ�ŚƸƫŶƯ�ƾ�Ŷƴĩ�ŝ�ƶŝ�ǀƱŚƵŵŚſ��Ƶŵřŵ��źţ�ƹŚĩƽřźƟ�ƶŝ�ƿŶƴ�ƹ�ŢſŹŵ��ƶŤųŚƴƃŚƳ�ƂƳřŵ�ũřźŴŤſř�
�ƵƺƤƫŚŝƠƯǀŶƯ�ơǈƏř�Ƶŵřŵ�Żř�ƾ�ŵƺƃ��źƘţƿƞŵ�ƿźĮř�ƿŢƀƴƹŚĩ�Ƶŵřŵ��ƶĩ�ƽƶƳƺĭ��řƽƴĪţ�Żř�ǀĨ�ŚƷřźŝ�ƽŚſŚƴƃ�ƾƿ�ƹ�šŚƗǈƏř�ƿŚưƈţ�ƂƳřŵ�ǀƮ�ĭǀźƽ�Ƶŵřŵ�šŚƘƐƣ�Żř�

Ưƾ�ŝ��ŶƃŚŝƶƺŰƳ�ƽƵŻƺů�Źŵ��ŚƸƳō�ũřźŴŤſř�Śŝ�ƶĩ��ŚƷƽưƈţ�ǀƮĭ�ǀźƽ�ě�ǀƂŝ�ǀƴƾ�ě�ǀƺĮƄƾƿ�ưŴţ�ƹ�ǀƲĭ�Źřźƣ�ƵŵŚƠŤſř�ŵŹƺƯ�ǀŶƳź��Ƶŵřŵ�ř�ŚƷŬů�ŜƬƛǀƮ�ƱƹŶŝ�ŚƯř���
Ư�ƁŻŹřƾŚƸƴţ�ƶŝ�Ƶŵřŵ��ŶƴƃŚŝ�ƾƿƳ�ƵŵŚƠŤſř�ƪŝŚƣ�ǀ�ŢƀƯ�ƵŵŚƠŤſř�ƪŝŚƣ�ŚƷ�Ƶŵřŵ�Źŵ�ƶŤƠƸƳ�ƂƳřŵ�ƶĪƬŝ�ƾŶƃŚŝ���ř�ƶŝƿƲƫŵ�ǀƪĩ�Ƶŵřŵ�ƶŝ�ŜƬƛř�ƹŚƽ�ƬŰţ�ǀƪƵŵřŵ��řƽƺƳŚŧ�ƿƶ��
Ư�ƶŤƠĭƾ�ŵƺƃ���

ŢưĪů 

ƂƳřŵ 

�šŚƗǈƏř 

��Ƶŵřŵ��������         

���żƿƺƳ 
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żǀģ�ƶģƽƹŚĩ�Ƶŵřŵ�ƂƿřŶǀě�ŜŞſ�ƽ�Ţſř�ƵŶƃ���
ƬƇřƾƬǀƫŵ�Ʋƿźţ�ƾŵřŵ�Ŷƃ�ŦƗŚŝ�ƶĩ�ƹŚĩ�ƵƽƘǀſƹ�ƮŬů�Ʊŵƺŝ�ŽźŤſŵ�Źŵ�ƶƫŚƀƯ��ŵźǀĮŝ�Źřźƣ�šŚƗǈƏř�ŢƘƴƇ�Źŵ�šŚƸūƺţ�ƱƺƳŚĩ�ƾ�ƶŝ�ŶƿŶƃ�ŻŚǀƳ�ƹ�ŚƷ�Ƶŵřŵ�Żř�

Ƶŵřŵ�Ʋƿř�Żř�ƶĪƴƿř�Ʈǀƴĩ�ũřźŴŤſř�ŶƴƯŵƺſ�ƂƳřŵ�ƹ�šŚƗǈƏř�ŚƷ��ŚƷŵźŝŹŚĩ�Źŵ�ƵŶƯō�ŢſŶŝ�ƂƳřŵ�ƹ�šŚƗǈƏřƽƘǀſƹ�ƾƹ�ŹŚĩ�ƹ�Ŝƀĩ�ŢƿźƿŶƯ�Żř�ƩźŤƴĩ�ƹ�Ŷǀƫƺţ�
Ə�Śţ�ŹřŻŚŝ�ƪǀƬŰţůřźƾſŶƴƸƯ�ƾưƬƗ�šŚƤǀƤŰţ�ƹ�ƾƯ�Źřźƣ�ƵŵŚƠŤſř�ŵŹƺƯ�ƾ�ŵźǀĭ.��

��

��
ƪƨƃî�ç�ƽƹŚƧ�Ƶŵřŵ�Śƿ�ƂƳřŵ�ũřźŴŤſř�ŶƴƿřźƟ���

��
ƹŚĩ�ƵŵřŵƽŚƷŹŚĩ�ƶģ�ƾƿưƳ�ƾŶƷŵ�ƭŚŬƳř�ŶƳřƺţ����

Ƶŵřŵ�ƹŚĩ�ƽ���ƎƤƟ�ƿĨ������ƶƳ�ƹ�Ţſř�Źřżŝř�ƿĨ�ŚƈƗ�ƽ�ƹŵŚū�ƾƿ���ƹŚĩ�Ƶŵřŵƽ��ř�ƶŝ�ƿƲƴƘƯ�ƾƳ�ǀŢƀŹŚƴĩ�ƶŝ�ŢůřŹ�Śưƃ�ƶĩ�ƽƄƴŝ�ǀƴǀŶŚƷŹřżŝř�ƹ�ƽ�ƹŚĩ�Ƶŵřŵƽ��řŹ�ŹŚĩ�ƶưƷ�
ŶƷŵ�ƭŚŬƳř.�ƵŵřŵƹŚĩ�ƽƳ�ǀŻŚŚƷŹřżŝř�ƹ�ŚƷ�Ƶŵřŵ�ŢųŚƴƃ�ƶŝ�ƽƬŰţ�ǀƪř�Źŵ�ƵźŞų�ŵřźƟř�ƹ�ƿƲƯŻ�ǀƶƴŝ�Żř�řŹ��ŚƷ�ǀƲưƳ�ƾŵźŝ� .ƵŵřŵƹŚĩ�ƽ��ƬŰţ�ƶºŝ�ƎºƤƟ�ǀ�ƱřźºĮƬ�řźºŝ�ƽě��ºǀřŶ�

ŝ�ƎŝřƹŹ�ƹ�ŚƷƺĮƫř�ƱŵźĩǀƲƯ�Ĩưĩ�ŚƷ�Ƶŵřŵ�ƾ�ř�Źŵ�ƹ�ŶƴĩƿƲƳ�ŵŹƺƯ�ǀżƐŝřƹŹ�ƾ�ƶĩ�ƿƶŤƟŚ�Ưƾ�Śŝ�ŵƺƃƿŶſƹ�ƶŝ�ǀƶƬƵŵřŵ��ŚƷƽƘƣřƹ�ƾſŹźŝ�ƵŹŚŝƹŵ�ƾŵŵźĭ�Ţƀţ�ƹ����

�ƶŤƨƳ��įƹŚĩ�Ƶŵřŵ���Ƶŵřŵ�įŵŚƿŻ�ƮŬů�Żř�ƂƳřŵ�Śƿ�ŚƷƺĮƫř�ũřźŴŤſřŢſř����

Ʋƿźưţ��ƢǀƤŰţ��ƶƧŶǀƴƧƁƹŹ�ƶģ�ƽĥƺƫƺƴƨţ�ƹ�ŚƷ�ƾƯ�ƾƿŚƷ�Ƶŵřŵ�Źŵ�ŶƳřƺţ��ƵŵŚƠŤſř��ƽƹŚƧƃƺŵ���
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ϟ࣓േഋৈ�ά̵ඵව� �
Ƃſźě��Ʈǀưƈţ��Ţƀǀģ�Ʈǀưƈţ�Ʈǀưƈţ��ŢſŚƴƘƯ�ƶģ�ƶŝ�ƽźǀĭ�ƮŤƀǀſ�ƾůřźƏ�Źŵ�ƾƄƤƳ�ƶģ�ƽźǀĭ��ŵŹřŵ�ƵźŞų�ƽŚƷ��

��

ƽŶƴƯŵƺſ�ƖŝŚţ(Utility Function)��

��
��

ƵŹŚǀƘƯ�Ŷƴģ�ƽźǀĭ�Ʈǀưƈţ(Multi-criteria Decision Making)  

ŹŚǀƘƯ�ƲƿŶƴģ�Ʈǀưƈţ�Źŵ�ŵŹřŵ�źǀŧŚţ��ƽźǀĭ���

��
ƪƨƃæå�æ��ƩŚŨƯ��śŚŴŤƳřƹŹŵƺų��

Ƃſźě���Źŵ�Ʈǀưƈţ�ƽŶƴƯŵƺſ�ƖŝŚţ��ƵŹŚǀƘƯŶƴģ�ƽźǀĭ�Ţƀǀģ��
��

ƽźǀĭ�Ʈǀưƈţ�Źŵ�ƮƸƯ�ŹŚƟ�ƶſ�ƱƺưƿŚſ�ƵŚĮƳ�Żř���

��
ƪƨƃæå�ç��Ʈǀưƈţ�ŻŚƟ�ƶſ�ƽźǀĭ��
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ŢųŹŵ�Ʈǀưƈţ�ƽźǀĭ��
��

ƀŝ�ŹŵǀŹŚƽ�ŢŴſ�ƵźŞų�ŵźƟ�Żř�ƂƳřŵ�śŚƀŤĩř�ƖƣřƺƯ�Żř��ƪƨƄƯ�ƹŢſř�ř�ƿŶŝ�ƶƫŚƀƯ�Ʋƿƫŵ�ƲǀŤƣƹ�ƶĩ�Ţſř�ƪƾƯ�ǀĭźŞų�ƱřżƾƯ�ǇŚŝ�ƾ�ŵƹŹ����ƵźŞų�ŵźƟŚƀƯƿƪ�ƹ�
ƾţŚǀŗżū�� řŹŶŝƿƸƾ�ƉźƟ�Ưƾ�ŶƴĩŵŹřŵ�ƵźŞų�ƮŤƀǀſ�ƾůřźƏ�ƽřźŝ� �šŚǀŗżū�Ʋƿř�ƶŝ�ŻŚǀƳ�ƂƳřŵ�ŽŶƴƸƯ�ƶƨǀƫŚůŹŵ��� �� �ƵŵŚſ�šŹŚŞƗ�ƶŝř�Źŵƿ�Śŝ� ƵźŞų�ŵźƟ�ŵŹřƺƯ�Ʋ

śřƺū�ƹ�Ʃřƺſ��ŲſŚě�ƾưƳ��ƂƳřŵ�ŽŶƴƸƯ�ƶŝ�ƾŞſŚƴƯ�ƽŚƷ�ŶƷŵ���ŶƴƯřŶƧ�ŚƸƬů�ƵřŹ�Śƿ�ƪů�ƵřŹ��
��

ř�ŹŵƿźƟ�ŵŹřƺƯ�ƲưƳ�ƵźŞų�ŵƾ�ƺĮŝ�ŶƳřƺţƿ�řŹ�ƶƫŚƀƯ�ŶƶƳƺĮģ�ƹ�Ţſř�ƵŵƺưƳ�ƪů���ƂƳřŵ�ŽŶƴƸƯŚŝ�ŵƺųƿ�řŹ�ƶƫŚƀƯ�ƪů�ƵřŹ�Ŷ�ŚŝřźƤŤſř�ƁƹŹ��ŝǀŶŝŚ���
��

řźƤŤſřŌ (Induction)���
řƿƳřƺƣ� ŵŚŬǀƬĩ�ƲƾƩŚŨƯ� ƶƗƺưŬƯ�Żř��ŢſŚƷ�� �ƩŚŨƯ�Ŷū�ŜƫŚƣ� Źŵ� ŚƷřƫƹƾŚưƳ�ƿƂ�Ƶŵřŵ�Ưƾ�Ƴō� ƶŝ� ƶĩ�ŵƺƃ�ŚƸŶū�řƩƹ�ưƈţǀƮ�ƽźǀĭ�ƶŤƠĭ��Ưƾ�ŵƺƃ�� �źƏ�ŻřƿƩŚŨƯ�Ƣ�ŚƷ��

ũřźŴŤſř�ƂƳřŵ�Ưƾ�ưƷ�ƶŝ�ƹ�ŵƺƃǀƫŵ�Ʋǀ�řźƤŤſř�ƪƿ�ƕƺƳ�ĨƿĭŵŚǀźƽŢſř�����
Ʈǀưƈţ�ŢųŹŵ��ƭŚƳ�ƶŝ�ƾŤųŹŵ�ŜƫŚƣŹŵ�ƵŶƃ�ũřźŴŤſř�ƂƳřŵ�ƾƿŚưƳŻŚŝ��ƽźǀĭ�ŶƷřƺų�ŵƺƃ���

�ƶŤƨƳ��Ʈǀưƈţ�ŢųŹŵ�ƽźǀĭ�ƃƹŹ�ƾřźŝ�ƽźſ�Ĩƿ�ƂƿŚưƳ�ƽƸŤƴƯ�ƶĩ�ŶƴŤƀƷ�ƲǀƳřƺƣ�Żř�ƾƯ�ŹřŶƤƯ�Śƿ�ƵŵŹ�Ĩƿ�ƶŝ�ƾŶƳƺƃ���
��

ƾƬƧ�ŶƳƹŹ��ƹŹ�Żřƽưƈţ�ƩƹŶū�ǀƮ�ĭǀźƽ�ƩŚŨƯ�ŚƷ�ưƈţ�ŢųŹŵ��ǀƮ�ĭǀźƽ�ƶŤųŚſ��ƹŹ�Żř�ƹ�ŵƺƃƽŢųŹŵ��Ƴřƺƣ�ǀƲ�Ƭĩƾ�ũřźŴŤſř�ƾƯ�ŵƺƃ���ŢųŹŵ�ŵŚŬƿř�ƽřźŝ
Ʈǀưƈţ���ƽźǀĭěƹźŤƳō�ƭƺƸƠƯ�ŻřƾƵŵŚƠŤſř��Ưƾ��ŵƺƃ���

��

Ƃſźě�ƶĪſ�źĭř��źƟ�įřźŝ�ƮǀƷřƺŴŝ�řŹ�ŪƿŚŤƳ�Ʋƿř�ƶĤƳŚƴģ��ƮƿŻřŶƴǀŝ�ŹŚŝ�ƱƺǀƬǀƯ�Ĩƿ��ƽř�ŵƺŝ�ŶƷřƺų�ŻŚǀƳ�Ţǀŝ�ŵřŶƘţ�ƶģ�ƶŝ��Ʈǀƴĩ�ƩŚſŹř�įźĮƿŵ�ŵ 

ŶƿźǀĮŝ�źƔƳ�Źŵ�řŹ�źƿŻ�ŢƫŚů�ƹŵ�Ʃřƺſ�Ʋƿř�ƶŝ�ŲſŚě�įřźŝ����æ�������������ŶƃŚŝ�ƮƫŚſ�ƶĪſç��ŶƃŚŝ�ƮƫŚſŚƳ�ƶĪſ��
�Ʃƹř�ŢƫŚů��ŶƃŚŝ�ƮƫŚſ�ƶĪſ 

������Ǝų�ƕƺƣƹ�ƩŚưŤůř� ����źǀƃ�ƕƺƣƹ�ƩŚưŤůř�śŚţźě�źƷ�Źŵ���
ŚưƳ�ŢƸū�ŚƸŤǀŝ�ŵřŶƘţ������śŚţźě�źƷ�ŢǀƘƋƹ�Ƃƿ� æŢǀŝ���

�ŻŚǀƳ�ŵŹƺƯ�įŚƸŤǀŝ�ƪĩ�ŵřŶƘţ������ 1000�000 bits 

ƭƹŵ�ŢƫŚů��ŶƃŚŝ�ƮƫŚſŚƳ�ƶĪſ 

��ƱŶƯōźǀƃ�ƩŚưŤůř�Ŷǀƴĩ�ƉźƟ1/1000�ƱŶƯō�Ǝų�ƩŚưŤůř�ƹ�999/1000ŶƃŚŝ����
���ƮƿŹřŵ�ŹŚƔŤƳř�śŚţźě�ƱƺǀƬǀƯ�Ĩƿ�Źŵ�æåååŶƿŚǀŝ�źǀƃ�ŹŚŝ����

��

Ƃſźě�ƾƯ�řŹ�ƪů�ƵřŹ�ƶƳƺĮģ���źŤƸŝ�Ʊřƺţ�ŵźƧ��

�ƶŤƨƳ��ŵŹřŵ�ŻŚǀƳ�ƩŚƤŤƳř�įřźŝ�įźŤưĩ�įŚƸŤǀŝ�ƶŝ�řŸƫ��Ţſř�ƮƫŚſ�įŚƷ�ƶĪſ�ƂƿŚưƳ�į�ƶƫŚŞƳŵ�ƶŝ�ŢŞƀƳ�įźŤưĩ�šŚƗǈƏř�įƹŚů��ƮƫŚſŚƳ�įŚƷ�ƶĪſ�ƂƿŚưƳ�ƶƫŚŞƳŵ���
 

�İţŚƗǈƏř�įřƺŤŰƯ(Information Content)����ƶƴǀƸŝ�įŹřŸĭŶĩ�Ĩƿ�Żř�ƵŵŚƠŤſř�Śŝ�ƶƫŚŞƳŵ�Ĩƿ�ƩŚſŹř�įřźŝ�ƭŻǇ�įŚƸŤǀŝ�ŵřŶƘţ 

Ţſř�ƶƴǀƸŝ�źŤưĩ�ƶĩ�įŹřŸĭŶĩ�Ĩƿ�Żř�Ʊřƺţ�İƯ�ƶƄǀưƷ�ŵźĩ�ƵŵŚƠŤſř���ŢƀǀƳ�İţŚƗǈƏř�įřƺŤŰƯ�ƂƿřżƟř�įŚƴƘƯ�ƶŝ�żĭźƷ�ŚƸŤǀŝ�ƂƿřżƟř�ŚƯř���
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ŽŹŶƯ��̶ έά �ϛਪ ඵෂ�� ��
ëæ 

ƩŚŨƯ� ��æååå�ŽŚţ�Ĩƿ�śŚţźě�ŹŚŝ�íŶƿźǀĮŝ�źƔƳ�Źŵ�řŹ�İƸūƹ�� 

ƞƫř�����ŶƃŚŝ�ƮƫŚſ�ŽŚţ����
�ŽŚţ�śŚţźě�ŢǀƘƋƹ�ƱŚǀŝ�įřźŝ�ŻŚǀƳ�ŵŹƺƯ�įŚƸŤǀŝ�ŵřŶƘţ�������èŢǀŝ��

�ƩŚſŹř�ƶŝ������������èåååŢƃřŵ�ƮǀƷřƺų�ŻŚǀƳ�Ţǀŝ����
������� ���

ś������ŶƃŚŝ�ƮƫŚſŚƳ�ŽŚţ�������ƶºūƹ�ƱŶºƯō�ƩŚºưŤůř�Ŷºǀƴĩ�ƉźºƟ��i(i=1 �8)��ƶºŝ�
ŶƃŚŝ�źƿŻ�šŹƺƇ�� �

�Żř�Ĩƿ�źƷ�ƶŝ�řŹ�źƿŻ�įŚƷŶĩ�Ŷǀƴĩ�ƉźƟíƮǀƷŵ�ƅŚƈŤųř�ŽŚţ�ŢƫŚů�� 

��

� �
� �

��

İěƹźŤƳō��
 

�źƠƳ�ƹŵ�Ŷǀƴĩ�ƉźƟX�ƹ�YŶƷŵ�İƯ�źǀų�Śƿ�ƶƬŝ�ŲſŚě�Ʃřƺſ�Ʊō�ƶŝ�įźĮƿŵ�ƹ�Ŷſźě�İƯ�ƵŵŚſ�Ʃřƺſ�Ĩƿ�ŚƸƳō�Żř�İĪƿ�ƶĩ�ŶƳŹřŵ�ŵƺūƹ�� 

Ʃřƺſ�Ʋƿř�Źŵ�ƶĩ�İţŚƗǈƏř�ŹřŶƤƯ�ŵƺƃ�İƯ�ƩŶŝ�ƹ�ŵŹ�ƲǀƟźƏ�Ʋǀŝ�ŚƷ�śřƺū�ŵƺƃ�İƯ�ƵŶǀƯŚƳ�İěƹźŤƳō�� 

Ʃřƺſ�Ĩƿ�Śŝ�Ŷǀƴĩ�İƯ�źĪƟ���ǈƏř�ŹřŶƤƯ�ƶģ�śřƺū�ŵŹƹō�ŶǀƷřƺų�ŢſŶŝ�šŚƗ��
��ƩŚŨƯ��ŵŹřŵ�Źřźƣ�ƶŞƘū�ƹŵ�Żř�İĪƿ�ƪųřŵ�İěƺţ���������ƞƫř����ś��������Ţſř�ŢſřŹ�Ţưſ�ƶŞƘū�ƪųřŵ�ęƺţ�Śƿō��ƶƬŝ��

Ʃřƺſ�Ĩƿ�Śŝ�����ŢſŚŬĩ�ęƺţ�ƶĩ�ŶǀưƸƟ�Ʊřƺţ�İƯ�śřƺū��������ƶĩ�ŢƠĭ�Ʊřƺţ�İƯ�žě�šŚƗǈƏř�ŹřŶƤƯ�æŢſř�Ţǀŝ����
ƩŚŨƯ����ƞƫř���ŚƷ�ƶŞƘū�ƪųřŵ�ęƺţ�Śƿō��ś�����������Ţſř�İƿǇŚŝ�į��źǀų��

�������������ƞƫř����ś�����������Ţſř�İŤſřŹ�Ţưſ�ƶŞƘū�ƪųřŵ�ęƺţ�Śƿō��źǀų��
�šŚƗǈƏř�ŹřŶƤƯ�����������çŢſř�Ţǀŝ��� �

� �
Ƃſźě��å�Ŷƿř�Ƶŵźĩ�ŢƟŚƿŹŵ�šŚƗǈƏř�Ţǀŝ�źƠƇ��Ŷƴĩ�İƯ�źǀŞƘţ�řŹ�įżǀģ�ƶģ�Ţǀŝ�� 

��
Žǈĩ�źŤƳō�ƹ�įŶƴŝİěƹ��

 

�Ŷǀƴĩ�ƉźƟê�Žǈĩ�A,B,C,D,EƮǀƴĩ�įŶƴŝ�Žǈĩ�ŚƸƳō�Źŵ�řŹ�İƃ�Ĩƿ�ƮǀƷřƺų�İƯ�ƹ�ƮƿŹřŵ�řŹ���
ƞƫř��ƮǀƃŚŝ�ƶŤƃřŶƳ�ŢǀƘƐƣ�ƭŶƗ�źĭř���

���������            A    B    C    D    E��
ƩŚưŤůř �   0    1     0    0     0� �

 
H(X) = 0Log(1/0) + 0 Log(1/1)+0Log(1/0)+� 
              = 0               �ƮƿŹřŶƳ�ŢǀƘƐƣ�ƭŶƗ�  

ś��ƮǀƃŚŝ�ƶŤƃřŵ�Ĩƃ�Žǈĩ�ƹŵ�Ʋǀŝ�źĭř� 

��������              A     B     C     D     E��
ƩŚưŤůř      0.5   0.5   0      0     0 

H(X) = 0.5Log(1/0.5)+0.5Log(1/0.5)+0�        = 1 
ƮƿŹřŵ�ŢǀƘƐƣ�ƭŶƗ�Ţǀŝ�Ĩƿ��ƮǀƷřƺŴŝ�řŹ�Žǈĩ�šŚƗǈƏř�źĭřŢƃřŵ�ƮǀƷřƺų�ŻŚǀƳ�Ţǀŝ�Ĩƿ�ƶŝ�Ʈǀƴĩ�ƩŚſŹř� 
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ũ��ƮǀƃŚŝ�ƶŤƃřŵ�Ĩƃ�Žǈĩ�ŹŚƸģ�Ʋǀŝ�źĭř���
����������              A        B      C          D          E��
ƩŚưŤůř      0.25    0     0.25      0.25     0.25��

H(X) = 0.25Log(1/0.25)+0Log(1/0)+�        = 2 
ŵ��ƮǀƃŚŝ�ƶŤƃřŵ�ŚƸſǈĩ�Ʋǀŝ�řŹ�źƿŻ�ŢƫŚů�źĭř���

             A        B          C           D          E             ��
ƩŚưŤůř�    0.5   0.125   0.125      0.125     0.125 

           H(X) = 2. 
   �ƎſƺŤƯ�ŹƺƏ�ƶŝ�Ʈǀƴĩ�ƩŚſŹř�řŹ�šŚƗǈƏř�ƮǀƷřƺŴŝ�źĭř�İƳŚƯŻ��ǀŤůř�Ţǀŝ�ƹŵ�ƶŝƮƿŹřŵ�ũŚ���

    A = 1    B=  000   ,  C= 001   , D= 010  , E= 011 
 

�ƶŤƨƳ����ƶưƷ�ƶģ�źƷ��Žǈĩ�į�����ŶƳƺƃ�ƪưŤŰƯ�ŢųřƺƴĪƿŹƺƏ�ƶŝ�ŚƷ�H(X)��İƯ�źŤĭŹżŝ�ŵƺƃ�������Žǈºĩ�śŚºŴŤƳř�Źŵ�ŢǀƘƐƣ�ƭŶƗ�ƱřżǀƯ�İƴƘƿ���ƂƿřżºƟř���İºƯ��ŶºŝŚƿ��
İěƹźŤƳō��ŢǀƘƐƣ�ƭŶƗ����ƹ�šŚƗǈƏř���ŶƳř�ƶĪſ�Ĩƿ�įƹŹ�ƹŵ����šŚºƗǈƏř�įŹƺŘţ�Źŵ��������ŶƴŤƀºƷ�ŢºǀƘƐƣ�ƭŶºƗ�įřŹřŵ�ƵŶºƳźǀĭ�įřźºŝ�ƶºĩ�İƿŚƸƬŞưºſ�ŚºƸƴţ�����ƱřƺºƴƗ�ƶºŝ

İƯ�ŵřŶưƬƣ�šŚƗǈƏř�ŶƳƺƃ����ŶƳƺƃ�ƵŵŚŤſźƟ�ŶƿŚŝ�ŶƴŤƀƷ�İſŚſř�ƱŶǀưƸƟ�įřźŝ�ƶĩ�İţŚƗǈƏř�ŚƸƴţ����
��

šŚƗǈƏř�ƭƺƸƠƯ 

������Ŝƀů�źŝ�řŹ�šŚƗǈƏř�įřƺŤŰƯ�šŚƗǈƏř�įŹƺŘţŢǀŝŶƴĩ�İƯ�įźǀĭ�ƵŻřŶƳř����įřƺŤŰƯ�ŵŹƺƯ�Źŵ�ƮǀƷřƺų�İƯ�İŤƣƹ��Ţƀºƴƿř�ƪŨƯ�Ʈǀƴĩ�ŢŞŰƇ�żǀģ�Ĩƿ�İţŚƗǈƏř
�����������Ʈǀƴĩ�ƆŴƄƯ�řŹ�Ʊō�ŢǀƘƋƹ�źǀų�Śƿ�įŹō�ŲſŚě�Ŷƴģ�Śŝ�ƶĩ����������Ʈǀºƴĩ�ƆŴƄƯ�řŹ�Ʊō�ŢǀƘƋƹ�ƮǀƳřƺţ�İƯ�Ţǀŝ�Ĩƿ�Śŝ�žě�ŵŹřŵ�ŶƯōźŝ�ƹŵ�ƶĪſ�Ĩƿ�ŢǀƘƋƹ����źºĭř

�ƶĪſ�ŵŹƺƯ�Źŵå�îî�ŢƀǀƳ�ŻŚǀƳ�İŝřƺū�ƹ�ƩřƺſřŸƫ�ŶƷŶǀƯ�űŹ�źǀƃ�ŢǀƘƋƹ�ƶƄǀưƷ�ŚŞƿźƤţ�žě�ŶƃŚŝ�źǀƃ�ƩŚưŤůř�ƹŵƺƃ�İƯ�ĨƿŵżƳ�źƠƇ�ƶŝ�İţŚƗǈƏř�įřƺŤŰƯ����
��

İţŚƗǈƏř�į�ƵźƸŝ(information Gain) 

�ŶƷŵ�İƯ�šŚƗǈƏř�ŚƯ�ƶŝ�ŹŶƤģ�ƂƿŚƯŻō�ŵŹƺƯ�ŢƠƇ��ƮƿŶƴƯŻŚǀƳ�źĮƿŵ�šŚƗǈƏř�Ţǀŝ�Ŷƴģ�ƶŝ�ŢƠƇ�Ĩƿ�ƱƺƯŻō�Żř�ŶƘŝ��
Gain (A) = Info (I)  -  Reminder (A)   = Info (I)  - Info (I,A) 

�ƶŤƨƳ����ř�ƵŵŚƠŤſř�Źŵ��������Śƿ�ŢƠƇ�Ʊō�ŶƿŚŝ�İţŚƗǈƏř�į�ƵźƸŝ�ŻattributeśŚŴŤƳř�řŹ�įř������ƵźºƸŝ�ƲƿźŤƄºǀŝ�ƶºĩ�ŵźºĩ���ŢºſřŹřŵ�řŹ�İţŚºƗǈƏř�į�ƹ����ƩƺºƯźƟ�Żř�ǇƺºưƘƯ
ƩŚƯźƳ�įŻŚſ�İƯ�ƵŵŚƠŤſř�İţŚƗǈƏř�ƵźƸŝ�ƶŞſŚŰƯ�Źŵ�ƵŶƃ�ŵƺƃ� 

� �
� �

 

Split(A)�ŢƠƇ�ƶŝ�ŢŞƀƳ�ŚƷ�ƶƳƺưƳ�ŢǀƘƐƣ�ƭŶƗ�AŢſř�� 

Split(A)ŵƺƃ�İƯ�īŹżŝ�ŢƫŚů�ƹŵ�Źŵ����
������������æ��įŚƷ�ƶųŚƃ�ŵřŶƘţ��K���ŢƠƇ�źƿŵŚƤƯA��ŵƺƃ�źŤƄǀŝ���

���������������ç��Žǈĩ�źƷ�Źŵ�ŚƷ�ƶƳƺưƳ�ŵřŶƘţ�jŶƃŚŝ�Ʈĩ����
ŵƺƃ�İƯ��ŢƠƇ�źŤưĩ�ŢǀƘƯŚū�ŜūƺƯ�ơƺƟ�ŢƫŚů�ƹŵ�Żƹźŝ���������������� �

��

� �

��

��
� �
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ëè 

Ƃſźě���Ʈǀƴĩ�İƯ�ƵŵŚƠŤſř�ƵŶƃ�ƩŚƯźƳ�šŹƺƇ�ƶŝ�İţŚƗǈƏř�į�ƵźƸŝ�ƩƺƯźƟ�Żř�řźģ 

�ŢƠƇ�ƩŚŞƳŵ�ŚƯ���A�ƶĩ�ƮǀŤƀƷ�įř����ŶƃŚŝ�ƶŤƃřŵ�įźţǇŚŝ�İţŚƗǈƏř�į�ƵźƸŝ�Ǉƹř�����ŶƃŚŝ�źŤƄǀŝ�Ʊō�įŶƴŝ�Žǈĩ�ŢǀƘƯŚū�ŚǀƳŚŧ��
ƩŚŨƯ��������įřźŝ�İūƹźų�ŢƠƇ�Ŷǀƴĩ�ƉźƟ�ê����������źºƿŻ�šŹƺºƇ�ƶºŝ�įŵƹŹƹ�İºĭĦƿƹ�
ŶƃŚŝ��ƯŹřŶƤ�Gainƹ�� Gain RatioŶƿŹƹō�ŢſŶŝ�ŢƠƇ�źƷ�įřźŝ�řŹ�� 

ƮƿŹƹō�İƯ�ŢſŶŝ�řŹ�İūƹźų�ŢƠƇ�ƶŝ�ŢŞƀƳ�ŚƷ�ƶƳƺưƳ�ŢǀƘƐƣ�ƭŶƗ�řŶŤŝř 
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EGainRatio

ESplit

EGain

EH

EH

EH

EHEHEHEIH

� �

�į�ƶƐƤƳ�źĭřGainƳŶƯ�ŵźǀĭ�Źřźƣ�źƔ�������������������C=F=E>A=D>B��
źĭř GainRatio ŵźǀĭ�Źřźƣ�źƔƳŶƯ��������������������C>E>F>A>D>B��
ƩŚŨƯ��������ƮŤƿŹƺºĮƫř�Żř�ƵŵŚƠŤºſř�ID3���������������ŽŚºſř�źºŝ�ƱřŹŚºŝ�ƁŹŚºŝ�İºƴǀŝ�Ƃǀºě�įřźºŝ�

�įŵƹŹƹ�įŚƷźǀƜŤƯ�įŚƷŹƺŤĩŚƟ��źƿŻ���

 
� �� �
��

� �

�šŚƠƇ�Śŝ�ƩŚů�įŚƷŹƺŤĩŚƟ��wind , Sky, BarometerƮƿř�ƶūřƺƯ����įřźŝ
�ŶƿŚŝ�šŚƠƇ�Ʋƿř�Żř�ƭřŶĩ�źƷGainƮǀƴĩ�ƶŞſŚŰƯ�řŹ�� 

� �

��

Ʃƹř�ŢƫŚů:�A=wind 

� �

� �

��
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ƭƹŵ�ŢƫŚů:�A=sky 

� �
� �

��

��
ƭƺſ�ŢƫŚů:�A=Barometer��

� �
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� �



Ʈǀưƈţ�ƽźǀĭ�����������������������������������������������������������������������ƮŤƀǀſ����ƵźŞų�ƽŚƷ��ƽźſ�ŵƷƮ�����������������������������������Decision Making 

 

ŽŹŶƯ��̶ έά �ϛਪ ඵෂ�� ��
ëë 

� �
Ʈǀƴĩ�İƯ�śŚŴŤƳř�ŵŹřŵ�řŹ�İţŚƗǈƏř�ƵźƸŝ�ƲƿźŤƄǀŝ�ƶĩ�řŹ�İŤƠƇ���Ŷƿō�İƯ�Źŵ�źƿŻ�šŹƺƇ�ƶŝ�įźǀĭ�Ʈǀưƈţ�ŢųŹŵ�ŢƿŚƸƳ�Źŵ� 

� �
 

Ʋƿźưţ�ŚƷ��
Ʋƿźưţæå�æ��ƶŤƃřŵ�źƿŻ�šŹƺƇ�ƶŝ�ƾƫƹŶū�źĭř�ƮǀƃŚŝ��Ţų�Źŵ�Ʈǀưƈţ��ƽźǀĭ�ŵƺŝŶƷřƺų�šŹƺƇ�ƶģ�ƶŝ�Ʊō��

��

ƾūƹźų��C��B��A 
+��C1��B1��A1 
+��C1��B2��A1��
-��C2��B1��A2��
-��C2��B2��A2��

 
��
��

Ʋƿźưţæå�ç��Ʈǀưƈţ�ƮŤƀǀſ�Źŵ�ƽźǀĭ�Ʈǀưƈţ�ƱŚŞǀŤƄě�ƽŚƷ��Śƿ�źǀĭDSSƂƤƳ��ŵŹřŵ�ƾƄƤƳ�ƶģ�DSS ƮŤƀǀſ�Źŵ��ģ�ƵźŞų�ƽŚƷ�Ţƀǀ��
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̵έ༙�ϛϷΨΖ ণ� �
Ƃſźě��Ŷƃ�ŭźƐƯ�ƽŻŚƟ�ƢƐƴƯ�řźģ��Ţƀǀģ�ƽŻŚƟ�ƽŻŚƟ�ƩǇŶŤſř�ƹ�ƢƐƴƯ�ƮŤƀǀſ�ƾůřźƏ�Źŵ�ƾƄƤƳ�ƶģ���ŵŹřŵ�ƵźŞų�ƽŚƷ��

��

ǀƳ�ŮƋřƹ�ƹ�ƆŴƄƯ�ƮǀƷŚƠƯ�Żř�ƾƬǀų�Ʋǀŝ�ŻźƯŢƀ���
ƩŚŨƯ��ƶƗƺưŬƯ�Żř�Ʋſ�Śŝ�ŵřźƟř�ƽźƀĪƿ�X�ƶƗƺưŬƯ�Żř��ŢƿƺƌƗ�ƶūŹŵ�Śŝ�ƹ�� �Young�ŶƃŚŝ�ŵƺūƺƯ�źƿŻ�šŹƺƇ�ƶŝ�����

 X={ 5  , 15  , 25  ,  35  ,  45  ,   55 ,  65 ,  75 ,  85 } 
Young = { 0  , 0.2  , 0.4  , 0.8  , 0.4 ,  0.1 ,  0  ,   0 ,   0 } 

��

ƭƺƸƠƯ�Support�Á�Core �Á�Cut � Set �º�á���
 ��

ƪƨƃææ�æ��ƭƺƸƠƯ�Support�Á�Core��
��

ƽŻŚƟ�ƽŚƷźĮƬưƗ��
o ƱŹŚƤŤƯ�ƪƋŚƠţ��
o ƾƫƺưƘƯ�ƪƋŚƠţ��
o ĬƴǀưƷ�ƶƬƇŚƟ��
o ǀĩźţƽŻŚƟ�Ɩŝřƺţ�Ŝ��

�ƶƐŝřŹ�ƹŵ�Ŷǀƴĩ�ƉźƟR , S�ƮǀƃŚŝ�ƶŤƃřŵ�řŹ�SoR�Śƿ�S(R) ���ŜǀĩźţS�Śŝ�R��ƮƿŻŚƀŝ�řŹ����
��

R a b c d 
1 0.1 0.2 0 1 

2 0.3 0.3 0 0.2 
3 0.8 0.9 1 0.4 

��
S á â ã 
a 0.9 0 0.3 
b 0.2 1 0.8 
c 0.8 0 0.7 
d 0.4 0.2 0.3 

1 

X 

ìA(x) 

Support(A) 

Core(A) 

id4869265 pdfMachine by Broadgun Software  - a great PDF writer!  - a great PDF creator! - http://www.pdfmachine.com  http://www.broadgun.com 



ƽŻŚƟ�ƩǇŶŤſř���������������������������������������������������������������������ƮŤƀǀſ����ƵźŞų�ƽŚƷ��ƽźſ�ŻŚƿŵƷƮ�������������������������������Fuzzy Reasoning 

 

ŽŹŶƯ��̶ έά �ϛਪ ඵෂ�� ��
ëí 

��
��
��
��

� ���

��

S.R á â ã 
1 0.4 0.2 0.3 
2 0.3 0.3 0.3 
3 0.8 0.9 0.8 

ƪƨƃææ�ç���ŜǀĩźţS�Śŝ�R��
o ƽŻŚƟ�ƶƗƺưŬƯ�ƹŵ�Ɩưū��
o ƽŻŚƟ�ƶƗƺưŬƯ�ƹŵ�ƢƿźƠţ��

ƽŻŚƟ�ŵřŶƗř�ƂƿŚưƳ��
æ�ƾŨƬŨƯ�º� �� �çƶƤƳŻƹŷ�º�ƽř��

ƾŨƬŨƯ���Śŝ�ƾŨƬŨƯ�źƷƶſƆŴƄƯ�źŤƯřŹŚě��ƾƯ�ŵƺƃ��A( a1, a2 , a3 ) ��
���Äm�{ a1, a3 = 0 �Äm�{���Á a2 = 1  

 
��
��
��
��
��

a1��Śţa2�Ŝǀƃ��Śŝ�ƾƐų��ƹ�Ţſř�ŢŞŨƯ�ŜƿźƋ�ƹa2�Śţ�a3Ţſř�ƾƠƴƯ�Ŝǀƃ�Śŝ�ƾƐų���
��

Ƃſźě��Ŷǀƴĩ�ƉźƟ�A= { -5 , -1 , 1}��ƵŚĮƳō�ŶƃŚŝ5.0AŶƿŹƹō�ŢſŶŝ�řŹ���

��
ƽŻŚƟ�ƩǇŶŤſř 

If A(x) then B(x)    Śƿ     If X is A then Y is B 

ŝ�ƶƐŝřŹǀ�ƲA�ƹ�B     B(y) R(x,y) , A(x)  

�ƶŝ���

d 

a 

b 

c 

1 

2 

3 

á 

â 

ã 

a1 a2 a3 
3

21

21

1

ax

axa

axa

ax
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a x

a a
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Generalized modus ponens : Gmp 
Fact : X is A� : R(x) 
Rule : if x is A then Y is B  
result : Y is B� :  R(y) = R(x)  o  R(x,y)                  

�ƱƺƳŚƣ�Ʋƿř�ƶŝGmp�ƶĩ�Ŷƴƿƺĭ�modus ponensŢſř�ƶŤƟŚƿ�ƮǀưƘţ����Ʋǀŝ�ƶƐŝřŹA(x)�ƹ�B(x)�Źŵ�R(x)�ŵƺƃ�ƾƯ�Ƶźǀųŷ����
Generalized modus tolens 
Y is B� : R(y) 
If X is A then Y is B 
------------- 
A�: R(x) = R(y) o R(x,y) 

ƩŚŨƯ���
�ƽŻŚƟ�ƶƬưūx,y��������ŶƴŤƀƷ�ƽƹŚƀƯ�ŚŞƿźƤţ���x and y are approximately equal�� 

For this rule , a premise is given like ( approximately) 

ŻŚƟ�ƶƬưūƿ�ƹ�Ţƀx,yźƤţ�ƿƹŚƀƯ�ŚŞƽŶƴŤƀƷ��� �� �� �� ��x is small�. 
 

R(x,y)=approximately � Equal(x,y)                 R(x) = small (x)� 
R(x): 

X 1 2 3 4 

R  (x) 1 0.6 0.2 0 

 

Membership degrees of R(x,y)��
 

Y 
x 

1 2 3 7 

1 1 0.5 0 0 

2 0.5 1 0.5 0.5 

3 0 0.5 1 0.5 

4 0 0 0.5 1 

 
R(y)=R(x) o R(x,y) 

��

Membership degrees R(y) 
 

Y 1 2 3 4 

R (y) 1 0.6 0.5 0.2 

�Ŷǀƴǀŝ�ƾƯ�ƶĩ�ŹƺƐƳŚưƷ�y��ƶŝŚƄƯ�ƂƯƺƸƠƯxŢſř�����
��

ƩŚŨƯ��ƴĩ�ƉźƟǀŶ� �� �� �� �� ��TAHB  ,����
A�ƹ�ƕŚƠţŹř�ƭƺƸƠƯ�BźƤţ�ƭƺƸƠƯ�ƿ�ƹ�ŶƴƬŝ�Å�ŚŞ�T��ƹ�ŚƯŵ�ƭƺƸƠƯ�H��ƹ�Ƶŵƺŝ�ŢŝƺƏŹ�ƭƺƸƠƯT,H�ƶƗƺưŬƯƾƿŚƷ�ĭřźƟ�ǀŶƴŤƀƷ�ź���

A:� high� A T   R (t): t is A 

B:�fair high� B H R (h): h is B 

R (t, h) = if t is A, then h is B 
R (t, h): R (t)  R (h) 
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Ruleř�ƶŝ�ŚƷ�ƿŢſř�šŹƺƇ�Ʋ���
If temperature is high then���������ŶƃŚŝ�ǇŚŝ�ŚƯŵ�źĭř�� 
Humidity is fairy high��������������ŢſǇŚŝ�ŚŞƿźƤţ�ŢŝƺƏŹ �Ţſř������� R (t, h): R (t)  R (h) ���źĮƳŚƿŚưƳ�šǈưū�Ʋƿř  

�Humidity: H    ŢŝƺƏŹ 
Fairy high: B ŚŞƿźƤţƶƗƺưŬƯ��������ŢſǇŚŝ�ŢŝƺƏŹ�  
High: A ƶƗƺưŬƯ 
Temperature: ŚƯŵ 

�ƮƿŹřŵ�ƶƗƺưŬƯ�ƹŵ�žě���ŢŝƺƏŹ�ƽřźŝ�ƽźĮƿŵ�ƹ�ŚƯŵ�ƽřźŝ�ƾĪƿ��
�Ŷǀƴĩ�ƉźƟT��ŚƯŵ��ŶƃŚŝ�źƿŻ�šŹƺƇ�ƶŝ���

��
T 20 30 40 

A  (t) 0.1 0.5 0.9 

��
�ŢŝƺƏŹ�ƹ(H)�ŶƃŚŝ�źƿŻ�šŹƺƇ�ƶŝ����

��
H 20 50 70 90 

B  (t) 0.2 0.6 0.7 1 

�ƮǀƃŚŝ�ƶŤƃřŵ�źĭř�ƹ� 

R (t, h) =A*B=
( ) ( )

( , )
A Bt h

t h
 
  

��
ŵŚƤƯ�ƶĩƿ�ƩƹŶū�Żř�ƶƳŚų�źƷ�źR(t,h)��Ư�ŢſŶŝ�ǇŚŝ�ƩƺƯźƟ�Żř�ƵŵŚƠŤſř�Śŝ�řŹƾ�ŹƹōƿƮ���

��

90 70 50 20 h 
t 

0.1 0.1 0.1 0.1 20 
0.5 0.5 0.5 0.2 30 
0.9 0.7 0.6 0.2 40 

 

�ŢŞƀƳ 
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δ Χ�߮β ি �ࢾ �
ƾƯ�śŚƀŤƧř�źƿŻ�ƖŝŚƴƯ�Żř�řŹ�ƂƳřŵ��ƂƳřŵ�ŽŶƴƸƯ�ŶƴƧ���

o �ƵźŞų�ŵřźƟř��
o ŜŤĩ�ƹ�ƱƺŤƯ��
o �ƶƘƫŚƐƯ�ŵŹřƺƯ�Case Studies� 

 
ƾƬƇř�ƵźŞų�ŵřźƟřŶƴŤƀƷ�ƂƳřŵ�ƖŝŚƴƯ�Ʋƿźţ��ƶŞůŚƈƯ�ƪƯŚƃ��ƂƳřŵ�śŚƀŤƧř��ŵŹřƺƯ�ŜƬƛř�Źŵ�ŵźƟ�ƹ�ƂƳřŵ�ŽŶƴƸƯ�ƱŚǀƯ�ƾƳǇƺƏ�ŚƷ�ŵřźƟř�Śƿ��ƾƯ�ƵźŞųŶƃŚŝ���žĜſ

ŶƴƸƯŶƴĩ�ŢƃŚĮƳ��ŶƃŚŝ�ƂƳřŵ�ƵŚĮƿŚě�Źŵ�Ƶźǀųŷ�ƪŝŚƣ�ƶĩ�ƾƄƳřŵ�ƶŝ�řŹ�ƾƘǀŞƏ�ƱŚŝŻ�ƶŝ�ƵŶƃ�Ÿųř�ƂƳřŵ�ŶƿŚŝ�ƂƳřŵ�Ž����
 

ŶƳř�ƵŵƺưƳ�ƞƿźƘţ�Ʋǀƴģ�řŹ�ƂƳřŵ�śŚƀŤĩř���
��ƶƯŚƳźŝ�Ĩƿ�ƶŝ�ƖŞƴƯ�Ĩƿ�Żř�ƶƬŘƀƯ�ƪů�ƽřźŝ�ƭŻǇ�ƵƺƤƫŚŝ�ƾĭźŞų�ƩŚƤŤƳř�ƹ�ƪƿŶŞţ���

��
��

ĨǀƴĪţ�ƹ�ŚƷŶŤƯ�źŝ�ƪƯŚƃ�ƵŻƹźƯř�ƂƳřŵ�ƾſŶƴƸƯƿŚƷ��ƱŵŹƹō�Ţſŵ�ƶŝ�ƽřźŝ�ƾ
ƩŶƯŢſř�ƂƳřŵ� Żř� ƵŵŚƠŤſř� ƹ� ƶŗřŹř� ƹ�ƂƿŚưƳ� �ƽŻŚſ� �ĨǀƴĪţ�Źŵ�ƲƿƺƳ�ƽŚƷ

�Źŵ�ŵŶŬƯ�ƵŵŚƠŤſř�šŹƺƇ�ƶŝ�ƂƳřŵ�Żř�ƱřƺŤŝ�ƶĩ�ƵŶƃ�ŦƗŚŝ�ƂƳřŵ�ƽŻŚſ�ƩŶƯ
ŵƺưƳ� ƵŵŚƠŤſř� ƪŗŚƀƯ� Żř� ƶƴƯřŵ� Ĩƿ� ƞƬŤŴƯ� ƽŚƷ� ƵŻƺů��źƋŚů� ƩŚů� Źŵ�

ƮŤƀǀſ�ƮŤƀǀſ��ƂƳřŵ�źŝ�ƾƴŤŞƯ�ƽŚƷƭźƳ�ƽŚƷƷ�ƽŹřżƟř�źƄŝ�ƂƳřŵ�Ʊō�Źŵ�ƶĩ�ŶƴŤƀ
ƶƿǇ�Źŵ�ƩǇŶŤſř�ƹ�ƪŗŚƀƯ�ƪů�ƽřźŝ�Ƶźǀųŷ�ƩǇŶŤſř�ƹ�ƩźŤƴĩ�ƶƿǇ�Żř� řŶū�ƽř

Ţſř�ƵŶƃ� ��ƹ�ƽŹŚưƘƯ�ƹ�ƵŶƃ� řŶū�ƩǇŶŤſř�ƶƿǇ�Żř�ƂƳřŵ�ƶƿǇ�Ŝǀţźţ�Ʋƿř�ƶŝ
ƮŤƀǀſ� ƾůřźƏƮŤƀǀſ� ƽŹŚưƘƯ� Śŝ�ƂƳřŵ� źŝ� ƾƴŤŞƯ� ƽŚƷƭźƳ� ƽŚƷ�ƩƹřŶŤƯ� ŹřżƟř

šƹŚƠţŢſř�Ƶŵźĩ�řŶǀě�ƽŵŚƿŻ�ƽŚƷ���
��

ƂƳřŵ�ƵŚĮƿŚě�Źŵ�ƹ�ƵźŞų�ƲƷŷ�Źŵ�ƂƳřŵ��
ƋźƟǀƶ�� į� ƮŤƀǀſƟ� ŵŚưƳǀżƿĪİƯŹŚƸƓř� İ��Źŵ� Ěģ� Ţưſ� ƱŚưŤųŚſ� ƶĩ� Ŷƴĩ
ƪƨƃæè�ç��ƶƳƺĭ��ƶƄƤƳ�Żř�įř��ƂƳřŵ�įƿŶƃŚŝ�İƯ�ƶƴƯřŵ�Ĩ�����

��

Ƃſźě��ƋźƟǀ�į�ƶ�ƮŤƀǀſƟ�ŵŚưƳǀżƿİĪ�Ţƀǀģ���
� �

��
ƪƨƃæè�æ��ƵźŞų�ƮŤƀǀſ�ŢųŚſ�ŶƴƿřźƟ�Źŵ�ƂƳřŵ�ŽŶƴƸƯ�ƂƤƳ� �

��
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ŽŹŶƯ��̶ έά �ϛਪ ඵෂ�� ��
ìë 

��
ƪƨƃæè�ç���ƵźŞų�ƮŤƀǀſ�Źŵ�ƂƳřŵ��

��

Ʀǀƴƨţ�ƶƀƿŚƤƯ��ƽŚƷKA��

ƽřźŝ�KA�Ʀǀƴƨţ�ƵŶƃŵŚƸƴƄǀě�ƾƠƬŤŴƯ�ƽŚƷ��ƪƨƃ�Źŵ�ƶƧ�Ţſřæè�èƦǀƴƨţ�Ʋƿř���ƶƀƿŚƤƯ�ƮƷ�Śŝ�ŚƷ�ƵŶƃ�Ţſř���

��

��
�ƪƨƃæè�è��Ʀǀƴƨţ�ƶƀƿŚƤƯ��ƽŚƷKA��

Ʋƿźưţ�ŚƷ���

Ʋƿźưţæè�æ��ƢǀƤŰţ�Ʀǀƴƨţ�ƶƧŶǀƴƧ�ƽŚƷ�KA��ƪƨƃ�Źŵæè�èŢƿŵƹŶŰƯ�ƹ�šǈƨƄƯ�ƶģ����ƲƨưƯ�ƾƿŚƷƃŚŝ�ƶŤƃřŵ��ŢſřƴŶ���

Ʋƿźưţæè�ç��ŹŚƃř�ƶƧŹƺƐƳŚưƷƵ�ƃŶ�ŪƿřŹ�Żř�ƾƨƿ�ƶŞůŚƈƯ��ƩƹřŶŤƯ�ƹ�Ʋƿźţ�ƁƹŹ�Ʋƿźţ�Źŵ�ŚƷ�KA�Ţſř���ƕƺƳ�ƹ�ƦŞſ��źŧƺƯ�ƂƳřŵ�śŚƀŤƧř�ƽřźŝ�ƶƧ�ŶǀƴƧ�ƢǀƤŰţ
ŶƃŚŝ�ŶƿŚŝ�ƶƳƺĮģ�ƵźŞų�ŵřźƟř�Śŝ�ƶŞůŚƈƯ�šŚƀƬū�Źŵ�šǇřƺſ��ŶƴƸƯŽŵ�ƶūƺţ��ƂƳřŵ�śŚƀŤƧř�Źŵ�ŶƿŚŝ�řŹ�ƾţŚƨƳ�ƶģ�ƂƳřŵ��ŶƃŚŝ�ƶŤƃř��

��



ƾƬǀưƨţ�šŚƗƺƋƺƯ�����������������������������������������������������������ƮŤƀǀſ�ƵźŞų�ƽŚƷ��ƽźſ�ŹŚƸģŵƷƮ���������������������������������Advanced Topics 

 

ŽŹŶƯ��̶ έά �ϛਪ ඵෂ�� ��
ìì 

̶ �Γ߮ωϪ ϪਚϰേࢇΕ ર ड़� �
ƂƳřŵ��ƶŝ�Ţſř�šŚƗǈƏř�ƹ�Ƶŵřŵ�ƽźǀĭŹŚƧ���

 

   
ƪƨƃæé�æ��ũŚŤƴŤſř��ƂƳřŵ��šŚƗǈƏř�ƹ�Ƶŵřŵ  

ƂƳřŵ�ƕřƺƳř 
o Procedural Knowledge 

o Knowledge of processes 
o Example: how to clean your face? (men v.s. women) 

o Declarative Knowledge 
o Knowledge of propositions or facts (declarations) that are true or false 
o Example: rabbits eat grass 

o Tacit Knowledge 
o Knowledge which cannot be expressed in language 
o Example: how to drive a car?  

o Meta-knowledge 
o Knowledge about knowledge 
o Example: According to my study experience, �types of knowledge� will be a question in the mid-

term exam. 
 

ũŚŤƴŤſř�ƕřƺƳř 
o Deduction: reasoning where conclusions must follow from premises 
o Induction:� inference is from the specific case to the general 
o Intuition: no proven theory 
o Heuristics: rules of thumb based on experience 
o Generate and test: trial and error 
o Abduction:� reasoning back from a true condition to the premises that may have caused the condition 
o Default:� absence of specific knowledge 
o Nonmonotonic: New evidence may invalidate previous knowledge 
o Analogy: inferring conclusions based on similarities with other situations 

DDaattaa  &&  IInnffoorrmmaattiioonn  KKnnoowwlleeddggee  IInnffeerreennccee  
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ŽŹŶƯ��̶ έά �ϛਪ ඵෂ�� ��
ìí 

�ƶŤƨƳ���ƂƳřŵ�ƪƨƃ�ŽŚǀƤƯ�Źŵ�šƹŚƠŤƯ�ƽŚƷƺĮƫř�ƽźǀĭ�Ţſř�šƹŚƠŤƯ�ƽŚƷ������
 
��

��������
��

��������
ƪƨƃæé�ç��ƪƨƃ��ƽźǀĭƂƳřŵŵźų�ƹ�  

��

ƶųźģ�ƂƳřŵ�ƪƿŶŞţ�ƽ�ŚĩŚƳ�ƺƳ�ƶųźģ�� (Nonaka's spiral of knowledge)��

��

��
ƪƨƃæé�è��ŚĩŚƳ�ƺƳ�ƝƹźƘƯ�ƶųźģ  

��
ƴưƋ�ƂƳřŵƾ���ƂƳřŵ�ƴưƋƾƗŚưŤūř�ƂƳřŵ�ƶŝ�ƾ�ŻŚſƽźƏ�Żř�ƶĩ�Ţſř�ƝƹźƘƯ�ƿƗŚưŤūř�šǈƯŚƘţ�ƢƾŚŞţ�ƶŝ�ŝźŬţ�ƩŵǀƩŶƯ�ƹ�šŚ�ŚƷƽƴƷŷ�ƾƶŤƀƳřŵ�ƩŚƤŤƳř�ƹ��ŚƷƽ�

ţŹŚƸƯƾŝźŬţ�ƹ�ƾƯ�ŵƺų�ƾŵŻřŵźě���ƩŚŨƯ��ƱŚŤſřŵ�ƺĭƾƿƁŻƺƯō�����ƹ�Žǈĩ�Źŵ�ŚƷ�����ƴưƋ�ƂƳřŵƾ�ƾĭŵŚſ�ƶŝ�ƪŝŚƣ�ŮƿźƇ�ƱŶƃƳ�ǀƫƹ�ŢƀƾŢſř�ƮƸƟ�ƪŝŚƣ����
ƴưƋ�ƂƳřŵƾƴưƋ�ƶŝ�ƾ�ƾƗŚưŤūř�ƽŻŚſ���ƂƳřŵ�ƕƺƳ�Ʋƿř�ƾƯ�Ţſŵ�ƶŝ�ƹŹ�Źŵ�ƹŹ�šŚƏŚŞţŹř�Źŵ�ŚƷ�ōŽŹŵ�Žǈĩ�źſ�ƶĩ�ƾŞƫŚƐƯ�ŶƴƳŚƯ�Ŷƿ�ƁŻƺƯō��Ƶŵřŵ�ƾƯ��ƹ�ŵƺƃ

ŢŞŰƇ�ƂƳřŵ�ƩŵŚŞţ�ƕƺƳ�Ʋƿř�ƶŝ���ŶƳŹřŵ�ƮƷ�Śŝ�ŵřźƟř�ƶĩ�ƾƿŚƷ�ƾƗŚưŤūř��Ŷƴƿƺĭ�ƽŻŚſ���

Data Information Knowledge
Wisdom
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ŽŹŶƯ��̶ έά �ϛਪ ඵෂ�� ��
ìî 

ƴưƋ�ƂƳřŵƾźƇ�ƶŝ�ƿŮ�Ʊƹźŝ�ƽŻŚſ��ŝ�ǀźƇ�Ʊŵźĩ�Ŷĩ�ƹ�ŮƋřƹ�ƱŚƿ�Ţſř�ƂƳřŵ�Ů��ř�ŹŵƿŶŞţ�ƲƿƯ�ƪƤŤƴƯ�ũŹŚų�ƶŝ�ƪųřŵ�Żř�ƂƳřŵ���ƂƳřŵ�ƪƾ�ŵƺƃ��ƺƳ�ƪŨƯ�ƲŤƃ
ƿưƬƗ�ƞƄĩ���śŚŤĩ�Ĩƾ�ƹ������

�ƂƳřŵźƇƿźƇ�ƶŝ�ŮƿŮ��Ŝǀĩźţ��ĜƯŚĩ� Źŵ� ƶĩ�ǀŝ� źţƺǀ� źŤƄŢſř�ŪƿřŹ�ƹźƇ�ƂƳřŵ� ƶŝ�ƿźƇ�ƶŝ�ŮƿŮ��ĩźţ�ǀƳ�ŜǀƯ� ƶŤƠĭ� żƾ�řżūř� ƶĩ� ŵƺƃƽ�Śŝ� Ʊō�ƞƬŤŴƯ�
ƁƹŹ�ŚƷƽƠƬŤŴƯ�ƾƵŶƃ�ƶŤƀŝ�ƮƷ���ŶƳř��řƿōźƟ�ƲƿƯ�Ŷƴƾſƹ�ƶŝ�ƮƷ�ŶƳřƺţ�ǀ�ƶƬƽƱŚƀƳř��ſƹ�ƶŝ�ƮƷ�ƹ�ŚƷǀƶƬ�ƽĜƯŚĩ�ǀř�źţƺƭŚŬƳ�ĭǀŶƳź���
ƂƳřŵźƇ�ƿƴưƋ�ƶŝ�Ůƾ��ƾƳƹŹŵ�ƽŻŚſ��ƪƿŶŞţ�Ʋƿř�Źŵſƹ�ƶŝ�ƂƳřŵ�ǀ�ƶƬƽƶŝźŬţ��ĩźţ�ǀŜ�Ưƾ�ř�ƹ�ŵƺƃƿĩźţ�ƂƳřŵ�ƲǀŜ�ƵŶƃ�ŻŹř�ƿŝŚƾ�šŹƺƇ�ƶŝ�ƹ�ƿƶŝźŬţ�Ĩ�ƽ�
ƴưƋƾ�ƪĪƃ��Ưƾ�ĭǀŵź��ƶŝźŬţ�šŹŚƸƯ�ƹ�ŚƷ�ŚƷƽţ�ƹ�ŵřźƟř�ǀƮ�ř�Żř�ŚƷƿŶƴŤƀƷ�ƶŤſŵ�Ʋ���

��

ƽĥƺƫŚŤƳō��
��

An explicit formal specification of how to represent the objects, concepts and other domain entities and relationships among them. 
��

��
ƪƨƃæé�é��ƱŚŝŻ�ƽĥƺƫŚŤƳō�ƽŚƷ 

��
��

�ƶŤƨƳ��Ţſř�ƂƳřŵ�ƾƿŚưƳŻŚŝ�ƱŚŝŻ�Ʀƿ�ƱřƺƴƗ�ƶŝ�ƽĥƺƫŚŤƳō���
��

��
ƪƨƃæé�ê��ƳōƂƳřŵ�ƾƿŚưƳŻŚŝ�ƁƹŹ�ƱřƺƴƗ�ƶŝ�ƽĥƺƫŚŤ 

Ontologies 

TopicMaps 

Extended 
ER-Model/UML 
Db schema 

Thesauri 

Semantic Nets Taxonomies 

Frames 

RDF(S) 

Logics: 
Predicate Logics 
F-Logic 
Conceptual Graphs 
Description Logics 

Catalog/ID 

General 
Logical 
constraints 

Terms/ 
Glossary 

Thesauri 
�Narrower 

Term� 
Relation 

Formal 
is-a 

Frames 
(properties) 

Informal 
is-a��

Formal 
instance 

Value 
Restriction 

Inverse, 
 Disjointness, 

part of� 

Simple 

Taxonomies 

Expressive 

Ontologies 

Wordnet 

CYC RDF DAML 

OO 

DB Schema RDFS 

IEEE SUO OWL 

UMLS 
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ŽŹŶƯ��̶ έά �ϛਪ ඵෂ�� ��
íå 

ƽĥƺƫŚŤƳō�Żř�ƾƿŚƷŵźŝŹŚƧ��

��
ƪƨƃæé�ë��ƾƿŚƴƘƯ�śƹ�Źŵ�ƽĥƺƫŚŤƳō�ŵźŝŹŚƧ 

��

ƪƯŚƗ�ƮŤƀǀſ�ƹ�ŚƷ�ƵźŞų�ƽŚƷ��
 

A c t u a t o r 

S e n s o r 

ƪƯŚƗ ƎǀŰƯ 

 

ƪƨƃæé�ì��ƪƯŚƗ�ƾƬƧ�ŹŚŤųŚſ 

ƪƯŚƗ�ƕřƺƳř�ŚƷ��ƾƗƺƴƈƯ�ƁƺƷ�Żř�ƽŹƹōŵŚƿ� 

(0) Table-driven agents :  

use a percept sequence/action table in memory to find the next action.  Implemented by a (large) lookup table 

(1) Simple reflex agents  

Based on condition-action rules, implemented with an appropriate production system; stateless devices with no memory of past world 

states 

(2) Agents with memory  

have internal state that is used to keep track of past states of the world 

(3) Agents with goals  

Agents that have state and goal information that describes desirable situations. Agents of this kind take future events into onsideration.  

(4) Utility-based agents  

base decisions on classic axiomatic utility theory in order to act rationally 

Ʋƿźưţ�ŚƷ���

Ʋƿźưţæé�æ��ƢǀƤŰţ��ƶƧŶǀƴƧǀſ�Źŵ�ƾŤǀưƷř�ƹ�ŵźŝŹŚƧ�ƶģ�ŚƧƺƳŚƳ�ƶųźģƀƮŤ�ŶǀƷŵ�ŮǀƋƺţ��ƩŚŨƯ�Śŝ�ƵřźưƷ�řŹ�ŵƺų�ŲſŚě��ŵŹřŵ�ƵźŞų�ƽŚƷ���

Ʋƿźưţæé�ç��Űţ�ƶƧ�ŶǀƴƧ�ƢǀƤƭźƳ�ƹ�ƽŚƷŵźŝŹŚƧ�ƶģ�Źŵ�ƽĥƺƫŚŤƳō�ƾƄƳřŵ�ƽŚƷŹřżƟř�ƵŵŚƠŤſř��ƾƯ��źƿŚſ�Śŝ��ƂƳřŵ�ƾƿŚưƳŻŚŝ�ƁƹŹ�Ʀƿ�ƱřƺƴƗ�ƶŝ�ƽĥƺƫŚŤƳō��ŵƺƃ
ƁƹŹ�ŶǀƴƧ�ƶƀƿŚƤƯ�ƂƳřŵ�ƾƿŚưƳŻŚŝ�ƽŚƷ���
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