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Ƃſźě����ŢſŚƴƘƯ�ƶģ�ƶŝ�ƽŶƴưƃƺƷ��Ţƀǀģ�ƁƺƷƁƺƷ��Źŵ�ƾƗƺƴƈƯ�Ƶĥřƹ��Ţƀǀģ�ƾƘǀŞƏƁƺƷ��ƾƗƺƴƈƯ�ƶŝģŵŹřŵ�ƵŹŚƃř�ƽżǀģ�ƶƁƺƷ�řźģ���ƾƗƺƴƈƯ����� 

��

ƮŤƀǀſ�ƶŝ�ŢŞƀƳ�ƵŚĭŶƿŵ�ŹŚƸģ��ŶƴưƃƺƷ�ƽŚƷ�ƪſřŹ�Ŷƿŵ�Żř���
 

ƱŚƀƳř�źƨƠţ�ƶƳƺĭ 
Cognitive modeling (e.g. GPS) 

ų�źƨƠţƶƳřŶƴƯŵź 
 (A is B and B is C ==> A is C), Logic (e.g. Deep Blue) 

ŹŚŤƟŹƱŚƀƳř��ƶƳƺĭ 
(e.g. Turing test-1950) 

ƶƳřŶƴƯŵźų�ŹŚŤƟŹ��
A rational agent to achieve best or best expected outcomes 
(e.g. Robots) 

  

ĬƴƿŹƺţ�ƱƺƯŻō�((TTuurriinngg  TTeesstt))��

  
�ƪƨƃæ�æ��ĬƴƿŹƺţ�ƱƺƯŻō�Żō�įŶƴưƃƺƷ�įřźŝ�İƳƺƯ�æîêå���

��

Ƃſźě�ƱƺƯŻō�ĬƴƿŹƺţ�ƖƯŚū(Total Turing Test)�ƶƐŝřŹ�ƶģ�ƹ�Ţƀǀģ��ŵŹřŵ�ĬƴƿŹƺţ�ƱƺƯŻō�Śŝ�ƽř��
  

 

ƁƺƷ�Śŝ�ƎŞţźƯ�ƭƺƬƗ��ƾƗƺƴƈƯƶŤƃŹ�ƱŚǀƯ�Ţſř�ƾƄƳřŵ��ƾƗƺƴƈƯ�ƁƺƷ����ƽř��� 

ƶƠƀƬƟ 
Logic, methods of reasoning, mind as physical system 
foundations of learning, language, rationality 

ƱřƹŹ�ƾſŚƴƃ��
Phenomena of perception and motor control, experimental 
techniques 

šŚǀƋŚƿŹ��
 Formal representation and proof algorithms, computation,  

ƾſŶƴƸƯ�źţƺǀĜƯŚƧ��
Building fast computers  

ŵŚƈŤƣř��
 Utility, decision theory  

�ƽŹƺŘţƩźŤƴƧ��
Design systems that maximize an objective function over time  

ŜƈƗ�ƾſŚƴƃ��
Physical substrate for mental activity 

ƱŚŝŻ�ƾſŚƴƃ 
Knowledge representation, grammar 

��

ƗƺƴƈƯ�ƁƺƷ�ƶĤŴƿŹŚţ�źŝ�įŹŸĭƾ���
�æîéè��æîêå��æîêæ��æîêç��æîêë��æîêí��æîêí�æîìè��æîìè�æîëë��æîíåƱƺƴĩŚţ���æîíëƱƺƴĩŚţ���æîíìƱƺƴĩŚţ���æîîêƱƺƴĩŚţ����
 

ŢŴſ�ƱŵźƧźƨƟ�Ţſř�źƄŝ�ŹŚƧ�Ʋƿźţ���ƲŤƄǀƳř�
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ƪƯŚƗ�ƹ�ƪƯŚƗ�ŶƴưƃƺƷ�ƽŚƷ��
��

 
��

ƪƯŚƗ���ƶƧ�ƾŤƿŵƺūƺƯ�ƪƯŚƗ�řŹ�ƎǀŰƯƧ�ƥŹŵƵŵź�ŚƷźĮƀů�Śŝ�žĜſ�ƹ��ŚƷźĮƬưƗ�Śŝ���ƎǀŰƯ�ƽƹŹ�ƪưƗ�ƾƯ�ŶƴƧ���
 

ƩŚŨƯ��Żř�ƾƿŚƷƪƯŚƗ���
o ƾƳŚƀƳř�ƪƯŚƗ(Human agent) ��
o šŚŝƹŹ�(Robats)� 

o ƭźƳ�ƪƯŚƗ�ƽŹřżƟř(Software agent) 
��
��
��

���������������������������������������������������������������������������������������������������������������������������������������������������������������������������ƪƨƃ�ƪƨƃææ��çç����ƪƯŚƗ�ƾƬƧ�ƽŚưƳƪƯŚƗ�ƾƬƧ�ƽŚưƳ��
��

ƪƯŚƗ�ƖŝŚţ��
ƪƯŚƗ�ƖŝŚţ��ƾƗřżŤƳř�ŹƺƏ�ƶŝ�ƾƧřŹŵř�ƶƫŚŞƳŵ�Żř�ƾŤƃŚĮƳ��P*�ƪưƗ�ƶŝ�AŢſř�����������������(Percept sequence  Action) 

��
    f:   P* →→ A    

�ŢƃŚĮƳ�ƖŝŚţ��
o �ƾƯƺƸƠƯƩƹŶū���
o ƵŵŚǀě�ƹ�ƾƬưƗ���ƽŻŚſƶƯŚƳźŝ��

Agent = Architecture + Program 

��ƶƯŚƳźŝ������ƽŹŚưƘƯ��� ƪƯŚƗ��

Ƃſźě��ƪƯŚƗ�ƶƯŚƳźŝ��Ţƀǀģ�Śŝ�ƾţƹŚƠţ�ƶģ�ƖŝŚţ�ŵŹřŵ�ƪƯŚƗ����
��

ƶŤƨƳ��ƪƯŚƗ����ƪƯŚƗ��ŶƴưƃƺƷ�ƽŚƷ���ŶƴƯŵźų�ƾƿŚƷ(Rational)�ŶƴŤƀƷ������ƶƳřŶƴƯźų�ŹŚƧ���ƾƳǈƤƗ�Śƿ�ŢſŹŵ�ŹŚƧ�Ţſř��ƶƧ�ƽŹŚƧ��ƮƿŹřŵ�ŹŚƔŤƳř���ŦºƗŚŝ�Ʊō�ƭŚºŬƳř��
ŢǀƤƟƺƯ�ƂƿřżƟřƾƯ���ŵƺƃ���

��
ŢƀǀƳ�ƾŤſŹŵ�ƹ�ƾŤſřŹ�Żř�źţŚƸŞƳřźĭ�ƾŧřźǀƯ�ĢǀƷ���źǀĜƀƨƃ���
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�ƽŚƷŹŚŤųŚſ�ƕřƺƳř�ƾƗřżŤƳřƪƯŚƗ�ƽřźŝ�ƽŵŚƸƴƄǀě��ƪſřŹ�Ŷƿŵ�Żř���
��

ç�ƾƬųřŵ�ŢǀƘƋƹ�Śŝ�ƾƄƴƧřƹ�ƪƯŚƗ���
Model-Based Reflex Agent (Reflex Agent with state) 
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�ƪƨƃ�ƪƨƃææ��éé����ƩŶƯ�ƾƄƴƧřƹ�ƪƯŚƗƩŶƯ�ƾƄƴƧřƹ�ƪƯŚƗ��ƶƿŚěƶƿŚě��

æ�ƾƄƴƧřƹ�ƪƯŚƗ��ƵŵŚſ(Simple Reflex Agent)��
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�ƪƨƃ�ƪƨƃææ��èè�ƵŵŚſ�ƾƄƴƧřƹ�ƪƯŚƗ� 

��
é�řźĭŶƴƯŵƺſ�ƪƯŚƗ�(Utilty Based Agent) ��
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�ƪƨƃ�ƪƨƃææ��ëë��řźĭŶƴƯŵƺſ�ƪƯŚƗ��

��
è�ƝŶƷ�ƪƯŚƗ��řźĭ�(Goal Based Agent)��
��
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�ƪƨƃ�ƪƨƃææ��êê��ƝŶƷ�ƪƯŚƗ�řźĭ 
��

ƪƯŚƗ�ƎǀŰƯ�ƞǀƇƺţ��ƱŚǀŝ�ƽřźŝ�ƞǀƇƺţ�ƹƶƈŴƄƯ�ŵƺƃ�ƾƯ�ƵŵŚƠŤſř�ǇŚŝ�ŮƐſ�Źŵ�ƪƯŚƗ�ƽŚƷ���
PEAS  

o Performance Measures: used to evaluate how well an agent solves the task at hand 
o Environment: surroundings beyond the control of the agent 
o Actuators: determine the actions the agent can perform 
o Sensors: provide information about the current state of the environment 

Ƃſźě��ģŹŚū�ƽřźŝ�ŚƷźĮƀů�ƹ�ŚƷźĮƬưƗ��ƎǀŰƯ��ƾƿōŹŚƧ�źŤƯřŹŚě�ŹŚƸŶǀƴƧ�ƲǀǀƘţ��ŶƴưƃƺƷ�ƾƣźŝƹ���
��

ƾƯ�ƶƨƳō�ƾƯ�ŢƀŴƳ��ŵŻƺƯō�ƱŶƿźě�ƽŻƹŹ�ŶƷřƺų�ƹ�ƱŶƿƹŵ��ƲŤƟŹ�ƵřŹ��ƱŵŚŤƀƿř�ŶƿŚŝ ŵŻƺƯō�ƲŤƟŹǇŚŝ��ƾưƳ�ŻŚƛō�Żřƹźě�Śŝ�řŹ�Żřƹźě�ŶƴƴƧ� �ƶĤǀƳ�
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ƾĭĦƿƹ�ƎǀŰƯ�ƽŚƷƪƯŚƗ��Ʊō�ƕřƺƳř�ƹ�ŚƷ ��
o ƾŗżū�ƵŶƷŚƄƯ�ƹ�ƪƯŚƧ�ƵŶƷŚƄƯ��řŹ�ƎŞţźƯ�šŚƗǈƏř�ƶưƷ�ŶƴƳřƺŤŝ�ŚƷźĮƀů�źĭřŶƴƴƧ�ŌŚƈůř�ƎǀŰƯ�Żř�� 

o ƾƘƐƣ�źǀƛ�ƹ�ƾƘƐƣ���Ƃǀě�ƪŝŚƣ�šřźǀǀƜţ�źĭř�ŶƃŚŝ�ƾƴǀŝ� 

o ƾŞǀţźţ�ƹ�Ʀƿŵƹżǀěř ��
o Śƿƺě�ƹ�ŚŤƀƿř ��
o ƶŤſƺǀě�ƹ�ƶŤƀƀĭ ��
o ƎǀŰƯ�ƬƯŚƗ�Ʀţ�ƽŚƷƾƬƯŚƗŶƴģ�ƹ�ƾ ��

��

źǀĭŵŚƿ�ƪƯŚƗ��
��������ƪƯŚƗ�ƽřźŝ�ƾƬŞƣ�ƾƗřżŤƳř�ƽŚƷŹŚŤųŚſ�Śƿ�ƩŶƯ�ŹŚƸģ�Źŵ�ŚƷ�ƪƨƃ�ƽŚƷæ�è��Śţæ�ë�ƉźƟ���ƾƯ�����ºě�Żř�ƂºƳřŵ�ƶºƧ�ŵƺºƃ�������ƪºƯŚƗ�ŭřźºƏ�ŽŶºƴƸƯ�ŚºƯř��Ţºſř�ƵŶºƃŶƧ�Ƃǀ

ƾưƳ�Ƃǀě�řŹ�ŵŹřƺƯ�ƶưƷ�ƹ�żǀģ�ƶưƷ�ŶƳřƺţ�ƾƴǀŝ�ŶƴƧ��ƪů�ƪƨƄƯ�Ʋƿř�ŶƿŚŝ�ƶƳƺĮģ��ŵƺƃ�ƪů�ƵřŹ��Ţſř�ƽźǀĭŵŚƿ���

Ƃſźě���ŢſŚƴƘƯ�ƶģ�ƶŝ�ƽźǀĭŵŚƿŵŹřŵ�ƩŚŞƳŵ�ƶŝ�ƪƯŚƗ�ƽřźŝ�ƾƿŚƿřżƯ�ƶģ����
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��
�ƪƨƃæ�ì��źǀĭŵŚƿ�ƪƯŚƗ��

ƶƠƫƺƯ�źǀĭŵŚƿ�ƪƯŚƗ�ƽŚƷ��
æ�ƈƴƗ�ƾƿōŹŚƧ�ź���

ƪưƗ�Śƿ�ƪưƗ�ƵŶƴƴƧ�śŚŴŤƳř���ƂƳřŵ��ƶǀƫƹř�ŢǀƘƋƹ��ƥřŹŵř�źŝ�ƾƴŤŞƯ�ŚƷ
ƶƴǀƯŻ�žě��

ç�ƽźǀĭŵŚƿ�źƈƴƗ����
�ŚƷŵƺŞƸŝ�ŵŚŬƿř�ƹ�ƾƿŚſŚƴƃ��
è�ŶƤƳ����

ƪƯŚƗ�ƾƿōŹŚƧ�ƽřźŝ�ƾƨŝŶǀƟ��ƮƷřźƟ��ƾƯ�ƾƯ��ŶƴƧ��ƾƳƹźǀŝ�źƈƴƗ�Ʀƿ�ŶƳřƺţ
ŶƃŚŝ�ƎǀŰƯ�Żř�ƾƄŴŝ�Śƿ��

é�ƶƫŚƀƯ�ŶƫƺƯ�����
ƪưƗ�ƵŶƴƷŵ�ŵŚƸƴƄǀě�ƺƳ�ƽŚƷƾƯ�ƾƘƿŶŝ�ƹ�ƲƿƺƳ�ƪů�ƵřŹ�ƶŝ�źŬƴƯ�ƶƧ��ŵƺƃ� 

ƽŹŚŤŴƯŵƺų(Autonomous)�ƪƯŚƗ�źĮƿŵ�ƮƸƯ�ƾĭĦƿƹ��ƽźǀĭŵŚƿ�źŝ�ƵƹǈƗ�ŶƴưƃƺƷ�ƽŚƷ�Ţſř�ƽŹŚŤŴƯŵƺų����

Ƃſźě���ƶģř�ŵŹřŵ�ŵƺūƹ�ƽŹŚŤŴƯŵƺų�ƹ�ƽźǀĭŵŚƿ�Ʋǀŝ�ƾƏŚŞţŹ��

ƶŤƨƳ��ƪƯŚƗ���ŶƴưƃƺƷ�įŚƷ�����ŚſŚƴƃ�ƶŝ�ŹŵŚƣƿ���ưƈţ�ƹ�ŚƷƺĮƫř�İǀƮ�ĭǀ���Ƴřƺƣ�ŽŚſř�źŝ�įźǀ��Ʋţ��İƯ�ŵƺų�źĪƠ�ŶƴƃŚŝ��Ƴřƺƣǀ�İĮƳƺĮģ�ƹ�Ʋţ����įŚŤºſřŹ�Źŵ�ƪºƯŚƗ�źºƷ�źĪƠ
Ťſŵǀ�źƘţ��ƂƟŶƷ�ƶŝ�İŝŚƿƞ�İƯ�ŵƺƃ��řƿſ�ƲǀƮŤƀ�Ƴřƺƣ�ŽŚſř�źŝ�ŚƷǀ�řŹŵƺų�ŹŚĩ�ƹ�ƵŵźĩźĪƟ�ŵƺų�ƅŚų�Ʋ��İºƯ�ƭŚºŬƳř�İŤſŹŵ�ƶŝ��ŶºƴƷŵ�����ƶºƳǈƣŚƗ�žºě���ƶºƳřŶƴƯŵźų�ƹ

İƯŹŚŤƟŹ��ŚƯřżƫř�Ŷƴģ�źƷ��Ŷƴƴĩ�ŚƤǀƣŵ�źĪƟ�ƱŚƀƳř�ŶƴƳŚƯ�ŹŚŤƟŹ�ŚƿİưƳ�Ŷƴƴĩ����������

Ʋƿźưţ�ŚƷ��
Ʋƿźưţæ�æ��ƁƺƷ���ƶƴǀƯŻ�ƶģ�Źŵ�ƾƗƺƴƈƯ�ƵŵŚǀě�ƶƳƺĮģ��ŚƷŵźŝŹŚƧ�Ʋƿř��ŵŹřŵ�ŵźŝŹŚƧ��ƾƿŚƷ�ƽŻŚſ�ƾƯ�ƵŵŚǀě�ƽřźŝ��ŶƳƺƃ����ƶºģ��źţƺǀĜƯŚºƧ�Ǝſƺţ�ŚƷŵźŝŹŚƧ�Ʋƿř�ƽŻŚſ

�Ŷƴģ��ŵŹřŵ�ŵƺūƹ�ƾƿŚƷŶƿŚŞƳ�ƹ�ŶƿŚŝƁƺƷ�Żř�ŵźŝŹŚƧ�ƾƗƺƴƈƯ���ƱřƺƴƗ�ƶŝƩŚŨƯ��ŶǀƴƧ�ƶŗřŹř����
Ʋƿźưţæ�ç�Űţ�ƪƯŚƗ�ƽřźŝ�ƾƗřżŤƳř�ŹŚŤųŚſ�Ūƴě�Ʋƿř�źŝ�ƵƹǈƗ�ŶǀƴƧ�ƢǀƤ�ƪƯŚƗ�ƽřźŝ�ƽźĮƿŵ�ƽŚƷŹŚŤųŚſ�ƶģ��ŚƷ�ƵŶƃŵŚƸƴƄǀě��ŚƷ�Ţſř���
Ʋƿźưţæ�è���ƶƫŚƀƯ�ƶƧ�ŶǀƴƧ�ƢǀƤŰţ�ƞƣƺţ(Halting Problem)�ƹ�ƆƣŚƳ�ƶǀƌƣƵŚĭŶƿŵ�Śŝ�ƾƏŚŞţŹř�ƶģ��ŚƷƁƺƷ�ƞƿŹŚƘţ�ƹ��ƾƯ��ƾƗƺƴƈƯ�ƶŤƃřŵ�ŶƳřƺţ�ŶƃŚŝ���


