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Medical diagnosis
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Symptoms,
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minimize costs

Patient, hospital
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analysis system
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intensity, color

Print a
categorization of
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Correct
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Maximize purity,
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Refinery

Interactive English
tutor

Typed words Print exercises,
suggestions,
corrections

Maximize
student’s score on
test

Set of students
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Taxi driver Cameras,
speedometer, GPS,
sonar, microphone
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function SIMPLE-REFLEX-AGENT( percept) returns action
static: rules, a set of condition-action rules

state � INTERPRET-INPUT( percept)
rule � RULE-MATCH(state, rules)
action � RULE-ACTION[rule]
return action
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function REFLEX-AGENT-WITH-STATE( percept) returns action
static: state, a description of the current world state

rules, a set of condition-action rules

state � UPDATE-STATE(state, percept)
rule � RULE-MATCH(state, rules)
action � RULE-ACTION[rule]
state � UPDATE-STATE(state, action)
return action
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Environment Accessible Deterministic Episodic Static Discrete

Chess with a clock Yes Yes No Semi Yes
Chess without a clock Yes Yes No Yes Yes
Poker No No No Yes Yes
Backgammon Yes No No Yes Yes
Taxi driving No No No No No
Medical diagnosis system No No No No No
Image-analysis system Yes Yes Yes Semi No
Part-picking robot No No Yes No No
Refinery controller No No No No No
Interactive English tutor No No No No Yes
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procedure RUN-ENVIRONMENT(state, UPDATE-FN, agents, termination)
inputs: state, the initial state of the environment

UPDATE-FN, function to modify the environment
agents, a set of agents
termination, a predicate to test when we are done

repeat
for each agent in agents do

PERCEPT[agent] � GET-PERCEPT(agent, state)
end
for each agent in agents do

ACTION[agent] � PROGRAM[agent](PERCEPT[agent])
end
state � UPDATE-FN(actions, agents, state)

until termination(state)
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function RUN-EVAL-ENVIRONMENT(state, UPDATE-FN, agents,
termination, PERFORMANCE-FN) returns scores

local variables: scores, a vector the same size as agents, all 0

repeat
for each agent in agents do

PERCEPT[agent] � GET-PERCEPT(agent, state)
end
for each agent in agents do

ACTION[agent] � PROGRAM[agent](PERCEPT[agent])
end
state � UPDATE-FN(actions, agents, state)
scores � PERFORMANCE-FN(scores, agents, state)

until termination(state)
return scores /* change */
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function KB-AGENT( percept) returns an action
static: KB, a knowledge base

t, a counter, initially 0, indicating time

TELL(KB, MAKE-PERCEPT-SENTENCE( percept, t))
action � ASK(KB, MAKE-ACTION-QUERY(t))
TELL(KB, MAKE-ACTION-SENTENCE(action, t))
t � t + 1
return action
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function SIMPLE-PLANNING-AGENT( percept) returns an action
static: KB, a knowledge base (includes action descriptions)

p, a plan, initially NoPlan
t, a counter, initially 0, indicating time

local variables: G, a goal
current, a current state description

TELL(KB, MAKE-PERCEPT-SENTENCE( percept, t))
current 	 STATE-DESCRIPTION(KB, t)
if p = NoPlan then

G 	 ASK(KB, MAKE-GOAL-QUERY(t))
p 	 IDEAL-PLANNER(current, G, KB)

if p = NoPlan or p is empty then action 	 NoOp
else

action 	 FIRST( p)
p 	 REST( p)

TELL(KB, MAKE-ACTION-SENTENCE(action, t))
t 	 t + 1
return action

V W � 	 	� XY � 
Z [ \] 
 [ �] 
^ _] 
 � ` � ] 
� � � V [ � a]b �c �� 
 � V � � � V�



AB

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

�� �" � ��� � ��� � � ��

Performance standard

Agent

E
n

viro
n

m
en

t

Sensors

Effectors

Performance
   element

changes

knowledge
learning
  goals

  Problem
 generator 

feedback

  Learning  
   element

Critic

V W � 	 	� XY � 
Z [ \] 
 [ �] 
^ _] 
 � ` � ] 
� � � V [ � a]b �c �� 
 � V � � � V�

AB

��� � ��� �� 	 
 �� 
 �� � � 	 	� �� �� � � � �� � � � �� � �� � ¡

� g � � � � e � �

➤

6* B < G � 8 9 . 2 2 8- S < B G 3* 7 B 7 8* ,9 E1G 5 - 3 , 3* 7 / . 5 *

' H B L 6 � > / 89 2- 3 S , 3 .* P B * /

UH @ B 3* S - .S 8 - , 3 89 . = ,; 8 8* ? 3 - .* @ 8* ,H

➤

T .* 9 3 / 8- ,; 8 = . < < .5 3* 7 / 89 3 7 * 9 = .- 9 . 2 2 8- S < B G 3* 7 B 7 8* ,9N

' H : 3 @ S < 8 - 8 ) 8D B 7 8* ,

UH J 8 ) 8 D B 7 8* , 5 3 ,; 3* , 8 - * B < 9 ,B , 8

�H 6+7 8* , 5 3 ,; 8 D S < 3 2 3 , 7 .B < 9

	H � , 3 < 3 ,G ¬ EB 9 8 / B 7 8* ,

( H L < B * * 3* 7 B 7 8* ,

�H � 8B - * 3* 7 B 7 8* ,

�; B , F 3* / . = =0 * 2 , 3 .* B < 3 ,G 2B * E 8 3 @ S < 8 @ 8* , 8 / 0 9 3* 7 ,; 89 8 ¦

V W � 	 	� XY � 
Z [ \] 
 [ �] 
^ _] 
 � ` � ] 
� � � V [ � a]b �c �� 
 � V � � � V�


