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global examples 4 56

function REFLEX-PERFORMANCE-ELEMENT( percept) returns an action

if ( percept, a) in examples then return a
else

h 4 INDUCE(examples)
return h( percept)

procedure REFLEX-LEARNING-ELEMENT(percept, action)
inputs: percept, feedback percept

action, feedback action

examples 4 examples

7 5

( percept,action)
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Example
Attributes Goal

Alt Bar Fri Hun Pat Price Rain Res Type Est WillWait

X1 Yes No No Yes Some $$$ No Yes French 0–10 Yes
X2 Yes No No Yes Full $ No No Thai 30–60 No
X3 No Yes No No Some $ No No Burger 0–10 Yes
X4 Yes No Yes Yes Full $ No No Thai 10–30 Yes
X5 Yes No Yes No Full $$$ No Yes French >60 No
X6 No Yes No Yes Some $$ Yes Yes Italian 0–10 Yes
X7 No Yes No No None $ Yes No Burger 0–10 No
X8 No No No Yes Some $$ Yes Yes Thai 0–10 Yes
X9 No Yes Yes No Full $ Yes No Burger >60 No
X10 Yes Yes Yes Yes Full $$$ No Yes Italian 10–30 No
X11 No No No No None $ No No Thai 0–10 No
X12 Yes Yes Yes Yes Full $ No No Burger 30–60 Yes
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None Some Full

Patrons?

Yes No

(a)

French Italian Thai Burger

(b)

(c)

Type?

None Some Full

Patrons?

Hungry?

NY

+: X1,X3,X4,X6,X8,X12
−: X2,X5,X7,X9,X10,X11

+: 
−: X7,X11

+: X1,X3,X6,X8
−: 

+: X4,X12
−: X2,X5,X9,X10

+: X1,X3,X4,X6,X8,X12
−: X2,X5,X7,X9,X10,X11

+: X1
−: X5

+: X6
−: X10

+: X4,X8
−: X2,X11

+: X3,X12
−: X7,X9

+: X1,X3,X4,X6,X8,X12
−: X2,X5,X7,X9,X10,X11

+: 
−: X7,X11

+: X1,X3,X6,X8
−: 

+: X4,X12
−: X2,X5,X9,X10

+: X4,X12
−: X2,X10

+: 
−: X5,X9

\ ] � 	 	 � ^_ � 
 � � `a 
 � ba 
c da 
 � e � a 
� b � \ � f ga h �i b� 
 � \ � � � \�

AB
��� � ��� �� 	 
 �� 
 �� � � 	 	 � �� � 
� �� � � �

� � � � � �� �� � � � �� � ��� � � � � l �© � � � � � n � � ��

➤

= @ & B ( , 9& 5 5 9 )' H & /, ( ? ) * 1¬ & . ) 5 ) 9, ' 9( & 4& * & )( ' 1' 2 ) * 2, ( 1 4 @ ? O

function DECISION-TREE-LEARNING(examples, attributes, default) returns a decision tree
inputs: examples, set of examples

attributes, set of attributes
default, default value for the goal predicate

if examples is empty then return default
else if all examples have the same classification then return the classification
else if attributes is empty then return MAJORITY-VALUE(examples)
else

best 	 CHOOSE-ATTRIBUTE(attributes, examples)
tree 	 a new decision tree with root test best
for each value vi of best do

examplesi

	 
elements of examples with best = vi

�

subtree 	 DECISION-TREE-LEARNING(examplesi, attributes � best,
MAJORITY-VALUE(examples))

add a branch to tree with label vi and subtree subtree
end
return tree
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No  Yes

Fri/Sat?

YesNo

None Some Full

Patrons?

No Yes

No  Yes

Hungry?

No

Yes

Type?

French Italian Thai Burger

Yes No
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function CURRENT-BEST-LEARNING(examples) returns a hypothesis

H � any hypothesis consistent with the first example in examples
for each remaining example in examples do

if e is false positive for H then
H � choose a specialization of H consistent with examples

else if e is false negative for H then
H � choose a generalization of H consistent with examples

if no consistent specialization/generalization can be found then fail
end
return H
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function VERSION-SPACE-LEARNING(examples) returns a version space
local variables: V, the version space: the set of all hypotheses

V � the set of all hypotheses
for each example e in examples do

if V is not empty then V � VERSION-SPACE-UPDATE(V, e)
end
return V

function VERSION-SPACE-UPDATE(V, e) returns an updated version space

V � �h �

V : h is consistent with e
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