
�� �� �� �� � � �

	



�� ��� � �

� �	 
�� 
�� 	 
 �

� �� �� � � �� � 
 �

� � �	 
�� � 	 � � �� � 	 
� 
�

� �	� �� � 	 
�

� �	 � � � � 	 � � 	 
� � 	 �� � � � ���  !� �

"



� � � �� �� � � � �

� � 
 � 
 
� �	 � �	� � � �
 � � �� � � � � �� 
 �� � 	 ! 
� � � �� �� �� � 
�� 


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

�� ��� �� ��
� � � �� 
� �� �� � � � 
 � � �� � 
 � �� � � � � 
� 
� � � 
� � � �� � 
 �� �� �� � 	 � ��� �� � � 
 !� � 
 �� � � 
 �� � 	 �� � � � � 	 � �� � �� � �� � 
� �� 
� � � �� 
� �� �� � � � �� 
� ��� � !	 
� � 
� � 	 
 � � 	

� 
 
� �	 � ! 
 
 �� � � �� � 
 
� � � � 
 � � � �� �� � � � 	 � � 
 �� �� � � � 
 � �� � � � �� � � 	 
 � 	 � �� � �� 
 
� 	 
 
� �� 


 � 	 
� � � !� �� �� � 
� 
 �� � � �� � � 
� � � 
� ��

� �� � �! � � �� � � � � � �� " � # $ ��� � 
 � 
� � 
� �� � �	 
� � �&%

�� � �� � � � � 
 � 
 �	 
� ! �� �	 � 
� � 
 �� � 
 � � � � � ! � �� � � 
� �� �	 � � ! � 	 
�" � # $ ��� � 
 � 
� � 
� � � � �	 
� � � �� 
� �� � � � 	 � � 
 
� � � 	 
 �	 
� � � � � � � � �

� 	 �� 
 � � � � 	 � 
 � 	 � � � 	 �� � 
� � � � � �� �� 	 � 	 
� 
 
 � � 
 
'%

� � () ) *� � 
�� 
� � � � �	 � �� � � � � �� � 
 � 
 � 
� � 
� � � � �	 
� � �

� ! 
 �� � � �
 � 
 � � 
� � �
 �� 	 � 
�� 
� 	 
� � � � � � �� 
+ + + �

,



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

� �� � !� 
 �� 	 �	 � �	 � 
 �	 � 
� � 
� 
�

� � � !� � � � 
 �� � � � � 	 � 
 � � 
 � �� � 
 
� � �

� � � !� � � # $ � �� ! � !	 � � � � 
 �	 
� � �� 
 
� � � � � 
 � � � 	 
�

�� � ! � �� � � � 
 � � � !� � 
� �	 � �� � � � � � �	 � �� � �  � � 
 � � � 	 �� � 
 �	 
� � �� 
 
� �	 �

 !� � � �� 
� � ! � 
 � � � 
 
 �� ��

� # $�� � *	 
 
 � 
 
� � � � �	 
� � �

� ��
� �� �� 
 � � *	 � ��� � � � 
� � �

� � � � 
� � � � � *	 ��� � � �

�� � ! � �� �� ��� �� � �� 
� 
 �� � � 	 � 
� �	 � � ' 
 ' � � ��
� �� �� 
 
 � ! � � � � � � �� �

� !� � �� � 
� 
 � � 	 �� � �� �  "! � �# $ %! & %'( )* !	 
�� 
� � 	 
 � � ' 
 ' �

� � � � 
� � �� � 
� ! � 
 � � � 
� � � + '�

�� �� � � �� � 
 �
,� 
 � 	 
� � �
 � �� � �� � � 
 � � � 	 
� �

� # $ ��� � 
 � 
� � 
� � � � �	 
� � � �� 
� �� �� � � �� � 
 � + ' + �

� - * ��� � 
 � 
� � 
� � � � �	 
� � � �� 
� �� �� � � �� � 
 � + ' ./

0



� � �� � � � �� � �

�� �� � � �� � � 
� 
 � � � �� 
� �	 � � &� � �!�� � �� � 
 
� ��

� � � � 	 � � � � � � �� !� � 
 � � 	 !� �� � 
� � � 
� � 
� �	 � � � ! �� �	 
 � 
� �	 � � � 
 
'

� 
	 �� � 	 
� � � � 
! �� � �� � 
 � 	 
� � 
 
� �� 	 � 
� �� 
 �	 �� 
� �	 � � � 
 
 '

� !� 
� 
 
� 
 � �� � � � � �� � 	 �� �� � � �� � 
 ��

�� �� � � �� � 
� � � � �� � 
� �� � � � �� 
� �	 � 
 � �	 � � � � � 	 � 
� 
� �� ! 	 � �� � � 
 �

� ' 
 ' ��� 
 � # $ 
 � 
� � � 
� �� � �	 
� � � �	 �� � � �� 
� � � 
 
� � � 	 
� ��� �+ ��

* � � � � �� � �# % 
� �� � � �� � �� � �� �� � � �� � � 
� 
 
� 	 � � 	 
 �� 	 
� � 
 !� � � 	 
 �� 
 ! � 
� �	

�� ! 
� � 
�� 
 � � � � �� 	 � �� � �� � � � 
 � � � � � � � 	 
� �� �� � �� �� �� 
 ! � 
� �	 � �

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

� ' 
 ' �� 
 � # $ 
 � 
� � � 
� �� � �	 
� � � �	 �� � � �� 
� � � 
 
� � � 	 
� � / � '� ' � �

�+� �

�



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

� ! � � � � � � � �� � � 
 � 
� � � �� � � �� 	 
�

� 
 � # $ 
 � 
� � � 
� � � � �	 
� � � �+ + + � � �+ ��

� 
 � � * 
 � 
� � � 
� � � � �	 
� � � �+ + + � � �+ � �

� 
 � ( # * 
 � 
� � � 
� � � � �	 
� � � �+ + + � � �+ � �

� 
 � () ) * 
 � 
� � � 
� � � � �	 
� � � �+ + + � � �+ � � � �

� � � 
� � 
 
� �	 
 � 
� � � � ��

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

 � ' � � � � �� 
 
 !� �� 	 � � � 
 
 '

� 
�� � 
 � 
� � �� �� � ! � � � 
 �� � �� � � � 	 
 � 	 �� 	� �� �� �� � � � 	 
� �

� � 
� �� �	 
� � �� � � ! 
�� � 
 � 
� � �� ��� �� �� � � �� � 
 � 
� � �� �

�



� � �� � � � � � � � � � �� � �

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

� ' 
 ' �� � � � �� �� � � �� � � �� � �� � '

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


� �! # 
 � 
� �� % � � � �� � �� �! # 
 � 
� �� % � � # � �� � � � � �� �� � � � � 
�

�� 
� � 	 � � �� 
	 � � 	 
 � 
 � �� �� � 
 �� � � � � � ' 
'

� � � 
 � � � �


 �� 
 � ��� �

� ' 
 ' ��� 
� �� � 
�� �� � 
�� �� � 
� �� � 
 � �� � 
� �� � � � '

� 	 �� � � % � � � � 	 � � !� � � 
 �� �

� 
 � � � 
 � � �� �� 
 � �

� ' 
 ' �� 
 �� � � �� � � � ��� � � � �� � � �� � � � � � �

�



� � � � �� � � � � � � � � �

� ! � �� # � � �!� � 
� �� � � � !	 
 
� �	 � � �� � �� �� � � �� 	 
� 
 � � �� � � � 	 
 � � � ' 
 ' � 
� �

� � �� � �� � � �� � � 	 �

� ' 
 ' ��� � 
� �� �
� � '

� � 	 � ! 
� � � �! # 
 � 
� �� % �� � � %!� 
 & %� # �� �� � 	 �� '
 '� �

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

� ' 
 ' ��� 
�� � � �
� � ��� � � � �� � � �� � � � � � �

�



� � � � � �� �� � � �

* � � 	 ! �� � �� � � � �� 
� �	 � � 
� � � 
 � 	 
 �� � 
 �� � �� �� � � �� 	 
� �� � �� � 
� � �� � � � �� 
� �	 � � 
� ! �

,� 
 � 	 � � �� � � 	 � � 	 � �� 
 �� � � �� � � � � 	 �� �

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

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

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

)� 
� 	 � 	 � � � � �� � 
 � 
� �	 � � 
� � � �� �� � � �� 	 
� �� � � �� � ��

� � 
� � 
 �� ! � � �� � � � 
 �� � � 	 � �� 
 �� � � �� � � �� ' � ' � 
� �

� �� �� � � � � 
� � � 
� � � �� 
� �� � 	 �� � � ! 
 
 �� 
� � � � 	 
 � � �� 
� � 
 �� � � �� � �

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

� ' 
 ' � � � �
� � �� � �� � � � � �� � � � �'

�� � � � �� 
� �	 � �� � 
 !	 
 
� �	 �� � 
 �� � 
 � 
 � 	 
� � 	 � � � 
� � 
� � 
� ! �

� ' 
 ' � 
� � � �
	 
� � � � � � 
� � � � � � 
� � � �

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

�



� � � � � � � �� � � � � � � ���

* � � � �	 	 � 
� �	 � � � �� � 
� � 
 
�� 
�� 	 � � 
� 
 �� � �� �� � 
� � � 
 � 	 
� � ! � 
 � � 
 � � �� � 
� �

�� �� � � �� � 
� � �

� ' 
 ' �� 
� � � � � � 
� � � � 
 � ��� � 
� � � �
>A     B

True

A B

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

 � �� � 
�


� � � � �� � �� � 
 � 	 � � � �� 
� � 
 � � � 
 � � � � 
 �� � � � � �	 � �� � 
 �� �� � � � �� � ! 
 
 �� � '
	 �



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

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

� ' 
 ' �� � �� � � � � � � � � 
 � � 
 � 
 � 
 �� �

� � � 
� � 
� � � 	 � �� 
 �� � � �� � � �� �� % � �� � � � �� % � �� ' 
 ' �� �� �� � 
 � � �	 � �� � �� � � � �
� � � ��� �	� � � � � � 	
 �� �� �� � 
 � 
 � � � � � � �� � � � �� 
� �	

� �� ! � � � ! � 
 � � � � � � ! � 
� 
 � � 	 �� ! 
 ! �� � � � � 
� ! �� 
 �

� �	 
� 	 ! � ! � � � 	 � �� 
 �� � � �� � � � 
# & �� �� �� & � 
# & �� �� �� ' 
 ' ��
 �� � � �� + � � �� � � �� � � � � � ' 
 ' � 
 � � � � � � + � '

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

	 	



� � � � � � � �� � � � �� � �

�� � �� �� !	 
 �	 �� 
� �	 �� �� � � � � �� � 
� � � �� �� � � � �� 
� �	 �

� ' 
 ' ��� 
� � �� � � � �
� � ��� �+ � � 	 � � 
� �� � � � 
 � �� � � � � � �+ � �


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

�� �� � � �� � 
 � �� � 
� � � ! 
� �	 
� 
 � � 
 �� ! � � � �� �� � � � � �� �� � � � �� 
	 � � 	 
��

� 
� �� � � � 
 � � � �+ � � � �+� � �+ �� � �+� � � �# ! � ���� �� �� ' � ' � � !� � 
 � � �

� �� 	 
 �� �� � � �� � 
 � �� � 
� � � ! 
� �	 � �� � � � 
 �� � '
 ' � 
� 
 � � 
� �

�� �� � � �� � 
 � �� � 
 � � � � 
 �� � 
 � 
 � 	 
 �	 
� � � � � '
 ' � �� ' � ' � � 
 �� � � �� �� � � �� 	 
 �

� 
� �� � � � 
 �� � �� � � � � � � � � � � 
� � � �� 
 �� ! � � �

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


� � �� � � � �
 � � �+� � � �+ � � �+ �� � �+ � �

� � �� � � � �� � � � �+ � �� �+ �� �+ �� � �+ ��

� � �! �� & � � %� # � � 
# & % �� # � �� � � � � 
 � � � �� �! �� 
 � % ' � �# � � %� � � %!� 
 & %� # �


 �� � & � � � � �! � � � � � %� � � � &� # $ � �� ��� � �# � � % �

	 "



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

�� �� � � � �� � 
� � � ! 
� �	 � � � � �� �� � 
� � � � � �� !	 
 
� �	 �� 
 �� ! � �

� 
� � � �� � �� � � � � � 
 � � � !	 �� �� � � � 	 �� 
 � � � 
 � � � 	 � . � 	 � ��

0.125

dx18 26

 �� � � � � � � � � �� % � �� 	 
� 
� � 
� � 
 � �'

� 
� � � �+ � ��� �+ � � �� � �� � �� � � 	 �

���� � � *� 
�� �+ � �� � � �+ � �� � � �� � � �+ � � �

	 ,



� � � � �� � � � � � �� � �

� 
 � � � (
� # �� ��� � �� � ��� 	 #� �

0

	 0



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

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

� ' 
 ' ��� 
�� �� � � � � 	 	 ��� � � � �� �+ �

� ' � ' � 
� 
 � 	 
� � 
 � 	 	 � �� � � � � � �� � �! 	 � �

( )* "�� � 	 	 ��� � � � 
� � 	 . + � 
� � 	 
� �� �� �� � �%

�( � 
� 
� �	 � �� 
 �	 �� 
� �	 �� �� � 
� � � ! 
� �	 ��

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

 � 
 
 �� �� ��� �� �� � 	 

 � 
 
 �� � �

�� � � ! 	 � � � �� � � � ' 
 ' � �� �� � � � � �� � � 
� 
 � 	 � 
� � 	 � � � � 
 �

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

( � 
� � 
� � � � � � � � � 
�	 
 � �� � �� ! �� �� � � � ���� �� 
�� � �� � � 
 � � � 	 
� �� � � 
 � � � � ! 


� � 	 � 
 �� � � � � & � � $ &�

( � � � 
 � � � 	 
� � � � � � � � � �� � 
 � 	 
 � �� � � �� 	 
 �� � �� �	 
 � 
� �	 � � ' 
 ' �

� 
�� �� � � � � 	 	 ��� � � � � �
 	 � � 	 �
 � � �� � 
�� �� � � � � 	 	 ��� � � � �� �+ �

* � � � ! � 	 � �� � 	� �� � 	 
� � � � 	 
 
� �	 � � � � � �� � � 	 ! 	 � �� � � 
 � �� � 
� ! 
� ��

	 �



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

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

� 
� � � ��
� 
� � � �

� 
 � �
�� � 
 � �� � �

�� � � ! 
 
� !� � 
� 
 � � � 	 �� 
�� 	 � 
� 
 � � �� � !� � 
� �	 �

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

� 
 � 	 �� �� 
 �� �� �	 � �� � � � �� � � �� � �� � 
� � � ! 
� �	 � � � ' 
 ' �

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

� �� � � � � � � � � � � 
 �� � � ! � 
� �	 � � �# %� � 
� � � � !� 
' �

� � � � 	 � !� � � � � �� � 
 � � � � � ! 
 
� � �� 
 � � � �� � 
 � 
� �	 �� �� � � ! 
 
� !� � �

� 
� ( �+ + + �� � �� � 
� ( �+ + + �� �� ( � � 
� � �� ( �+ + + �� �� ( �� � 
� ( �+ + + �� �� # � � 
� � � �� ( �+ + + �� �� # � � 
� � �� ( �+ + + �� �� ( �� + + +
� � ��
 ( � 
� � �� ( �+ + + �� �� ( �

	 �



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

� 
�� 
 �� 
� 
� � 
 �� 	 
 �� � 
� � � ! 
� �	 �
cavityL

toothache

cavity

catch catchL

toothacheL

catch catchL

.108 .012

.016 .064

.072

.144

.008

.576

� �� � 	 � �� � � � �� 
� �	 � � � !� 
� � � 
 �� � 
 � 
 � 	 
� � � �� � � 
� � 
� ! � �

� 
 � ��� 
 � 	 � �

 �
� 
 � �

	 �



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

� 
�� 
 �� 
� 
� � 
 �� 	 
 �� � 
� � � ! 
� �	 �
cavityL

toothache

cavity

catch catchL

toothacheL

catch catchL

.108 .012

.016 .064

.072

.144

.008

.576

� �� � 	 � �� � � � �� 
� �	 � � � !� 
� � � 
 �� � 
 � 
 � 	 
� � � �� � � 
� � 
� ! � �

� 
 � ��� 
 � 	 � �

 �
� 
 � �

� 
 � 	 	 ��� � � � ��� �+� �� � �+ �� � � �+ �� � � �+ �� � � �+ �

	 �



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

� 
�� 
 �� 
� 
� � 
 �� 	 
 �� � 
� � � ! 
� �	 �
cavityL

toothache

cavity

catch catchL

toothacheL

catch catchL

.108 .012

.016 .064

.072

.144

.008

.576

� �� � 	 � �� � � � �� 
� �	 � � � !� 
� � � 
 �� � 
 � 
 � 	 
� � � �� � � 
� � 
� ! � �

� 
 � ��� 
 � 	 � �

 �
� 
 � �

� 
�� �� � � � � 	 	 ��� � � � �� �+ � �� � �+ �� � � �+ � � � � �+ � �� � �+ �� � � �+ �� � � �+ � �
	 �



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

� 
�� 
 �� 
� 
� � 
 �� 	 
 �� � 
� � � ! 
� �	 �
cavityL

toothache

cavity

catch catchL

toothacheL

catch catchL

.108 .012

.016 .064

.072

.144

.008

.576

� � 	 �� � � 
 �� � ! 
� 
 �	 �� 
� �	 �� �� � � � � �� � 
� � ��

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

� 
 � 	 	 ��� � � � �

� �+ �� � � �+ �� �

�+ � �� � �+ �� � � �+ �� � � �+ �� �
� �+ �

" �



� � � � � �� � � �� � �

cavityL

toothache

cavity

catch catchL

toothacheL

catch catchL

.108 .012

.016 .064

.072

.144

.008

.576

� � 	 �� � 	 � 
 �� 
 � 	 � � 
 � � � � � � � � �# ! � ���� � %� # � � # � � % � � % �

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

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

� � � � �+� �� � �+ �� � � � � �+ �� � � �+ �� � � �

� � � �+ � � � � �+ � �� � � � �+ � � � �+ � � �

, � 	 �� �� � � � � � 
 �� � ! 
� �� � 
� � � ! 
� �	 �	 � ! � � �
 �� � � �� �

� �	 � � 	 
 � 
 � � � 	 
� 
 �� � � �� � � � 	 � � !� � � 	 
 �
 � � � � � � � 	 
 �� � � �� � �

" 	



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

�	 � � �� �� � � � � 
� 
 �	 �� � 
� 	 
 �� 
� � 
 �� � � �� � � � � 
 � �� 
 �� � �� � �� � � 	 
�� � � 
� � � 	 
� � � � � 
� � � �� 
 �� 	 
 �� � 
� � � ! 
� �	 �� � ! �� �
 �� � � �� � � �


� 
 � 	 � � � 
�	 

 �� ! � � �� �� 
� � � 
 � � � 	 
� 
 �� � � �� � � �

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

* � � 	 
� � � � � !� � � � � !� � � 
� �	 �� 
 �� 	 
 � 	 
� � � � � � � �	 � � � � !� � � 	 
 � ! 
 
� �

� � � � � 	 
 �� � � �� � ��

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

* � � 
�� � � � 	 
� � � !� � � 
� �	 �� � 
 �� 	 
 � 	 
� � � � � � 
 � ! � � � � � � � 	 � � 
 � 
 � 
� � �

� � � � ! � 
 
� � � � 
 �� � � 	 � �� 
 �� � � �� � �

) � 
 � � ! � �� ��� �� � �

� � � �� � 
� 
 � � � 
� � � 
 �� �� � � � 
 � � 
� � � � � �� �� � � 
� � � �� 
 � � 
 �� � 
 �� � � � � 
� 
 �� �� � � � 
 � � 
� � � 
 � � 
 �� � 
� � 
 �� 	 
 �� � 
� � � ! 
� �	

� �  � � 
 �	 	 � 
� � 	 !� � � � � � �� � 
� � � � 	 
� � � �� � �

" "



� � � � � � � � � � � �

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

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

Weather

Toothache Catch

Cavity decomposes into

Weather

Toothache Catch
Cavity

� 

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

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

� � � 	 
� � � � � � � ! 
� � 
 � � � �� �� � � 	 � � � � 	 � � 	 
 � � � � � � 
 �� 	 � � � � � �

� � � �� ! 
� � 	 � � � � 	 � � 	 
� � � � � � � !� � ! 
� �� �

� � 	 
� � 
� �� � � � �� 
 � 	 �� � �� 
� � !	 �� � � � �� 
 �� � � �� � � �

	 �	 � �� � � � 
� �� � � 	 � � � � 	 � � 	 
' � � � 
 
 � � ��

" ,



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

� 

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

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

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

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

* � � � �� � � 	 � � � � 	 � � 	 
� � �� � � �� � � � 
 � 	 � 
 
 � 
 � 
 �
 � 
 ��

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

� � �� � � � � # �� � %� # � �� � �� �� � � � �� � � % �� 
 	 	 ��� � � � 
� 
 � 	 � � �� � ��

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

� � !� 
 �� � 	 
 � 
� 
�� � 	 
��

� 

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

 	 	 ��� � � � �� � �� � � �

� 

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

 	 	 ��� � � � �� � �� � � � � 
� � �� � �� � �� � � �
" 0



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

� � � 
� � ! 
� !� � 
 �� 	 
 �� � 
� � � ! 
� �	 ! �� 	 
 
� �� 	 � !� � �

� 

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

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

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

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

�' � ' � � � � � � � / � 	 � � � � 	 � � 	 
 	 !� � � � � �� � ! � 
� �	 � � � 	 � �� �� �
 � � �

� � � # � % � � � � � � %' � & � � # $ � # �� � %� # � �� � �� � � � �� � � � � ! �� & � � � % ' � �� � � # $ % ' �

! � �! � � � � % � %� # � # $ % ' � �# � � %� � � %!� 
 & %� # � $! # � � � �# � � � %� �� � � � %# �� � � �! � � � �

�# �� � %� # � �� � �� � � � �� � � � �� �# &! � # � % 
 � �� � � �� ! # 
 & � %

$# ! � # $� �# � � ��  � � 
# & % & � � �! % �� � � � �� ! # � � � � % � �

" �



� � � � ��� � � � �

�� � � ! 
 
� !� � � 
� � � �� � 
� � � �� 
 � �� � 
 � �� �� 
� �

� � � � � ��� � !� � � 
� � � ���
� 
 � �� �� 
� �

� 
 � �

�� � 	 �� � 
� � � ! 
� �	 � �� �

� 
�� �� ��
� 
� �� � � 
�� �

� 
� �
� � � 
� �� � � 
�� �

� � �� !� � �� � � � � � �� 	 
 �� � 
	 � � 
� 
 �� �� � � �� � 
 �� � �� 
 � ! � �� �� � � � � �� � 
 ��

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

� 
 � � � � � � �

� ' 
 ' �� � 
� �� 	 �
 �
 
 � � � 
 � � �� 
 � �� 
 �� ! �

� 
� � � � � � 
 � �� �� 
� �

� 
 � �
� �+ � � �+ � � ��

�+ � � �+ � � ��

( � �� � � � 
 ��� � �� �� � �� � �� � � � �� 	 �
 �
 � � � � 
 
 � �� �� �� � 
 	 � � ��

� �



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

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

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

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

�� � 
 � 
 � 
 �� � 	 � �� � � � � ��� �� � � � 	 �! � �"

# 
%$ �& ' � ( � ) ) �* � + (-, , , ( � ) ) �* � . � � # 
%$ �& ' � �0/ 1 # 
 � ) ) � * � 1 �$ �& ' � �

Toothache

Cavity

Catch

Cause

Effect1 Effectn

� � �� �
 2 	 ��� �� ��� � 	 � ��� 
 � 
3 � � � �4 �
 5

� 6



�� � � � 
� � �

OK
 1,1  2,1  3,1  4,1

 1,2  2,2  3,2  4,2

 1,3  2,3  3,3  4,3

 1,4  2,4

OKOK

 3,4  4,4

B

B

� 1 � � �� & � �� �� ( � 	� �
 �� �
 
 � � � �


 1 � � �� & � �� �� ( � 	 � 
 �� � �� �

�
 � � 2! � �
 � � 
 + 
 + ( 
 + 
�� ( 
 � 
 + �
 �� � �� � � � � �� � � � 	 �! � �

� �



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

�� � � 2 � � � � �
 � ! � 
 �� � � 2 � � �
 � 
 # 
 � + 
 + ( , , , ( � � 
 � ( 
 + 
 + ( 
 + 
� ( 
 � 
 + �

� � � � � �� �! 2� �� 2 �� " # 
 
 + 
 + ( 
 + 
�� ( 
 � 
 + � � + 
 + ( , , , ( � � 
 � � # 
 � + 
 + ( , , , ( � � 
 � �

�
	 � � � �� � 
� � � � � � � � � 

� ) ) �* � �$ �& ' � �

 �

� �� 
 � ��� 	 " � �� � � � 
 �� � � ! �� � �
 � � � �� � �� � 
 �� � �� �� � � 
�

� �� �
 ! ��� 	 " � � � 
 �� � � �� � � ! � � 
 ! � 	 � � � �� � �� � �� � � � � 
� � �� 
 � 2 �� � "

# 
 � + 
 + ( , , , ( � � 
 � � � / � 
 �1 
 ��� + 
 + # 
 � 1 
 � � � � ,� . � � , � + ��� .

� �� 5 � � � 
 


� �



� � �� � � � �� 
 � � � � � � � � � �

� �� � �� �� �	 �
 
 �� � � � 	 
� �� "

� � � � + 
 + � � + 
� � � � 
 +� 5�� 5 � � � + 
 + � � � + 
� � � � � 
 +

� 2 �� � �� # 
 � + 
�� � � 5�� 5 ( � �

	 �� � � � 5 � 5�� 5�� � 1 � � � �� �� �� 
 � � + 
 � 
 �! � 5 �� 5

� � � � �	 �� � � � � � � � 2! �� 
 � � � � �� � � 
" �

# 
 � + 
�� � � 5�� 5 ( � � � #$ % .& .'( . # 
 � + 
 � (& 5 � 5 �� 5 ( � 5�� 5 ( � �

) � �� � �� * � � � � � � 

 
 � � � �� � 2!  �� �	 � � 2 
� � �+

,-



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

� 
 � �� � � � � �� �" � � �� " 
 � � � � � 
� � � � �! � � � � � 

 
 � � �! � * � �! � � � �	 � �� �� � �! ! � �

� � 2 
� � � � �" � � � � � ��  � 2 � � � � � �! ! � � � � 2 
� � �
 1,1  2,1  3,1  4,1

 1,2  2,2  3,2  4,2

 1,3  2,3  3,3  4,3

 1,4  2,4  3,4  4,4

KNOWN
FRINGE

QUERY
OTHER

	 �� � � � 5 � 5�� 5 � �� � 5 � � �� � 	 ��

# 
 � � � + 
 � ( � 5� � 5 ( � 5 � 5�� 5 � � # 
 � � � + 
 � ( � 5�� 5 ( �� � 5 � � �


 
 � � * 2
 
 � � � 2 �� � � � � � 
 	 � � ! � � �� � � � � 
 � 2 � � �� ��+

,�



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

# 
 � + 
�� � � 5�� 5 ( � � � # �% .& .'( . # 
 � + 
 � (& 5 � 5 �� 5 ( � 5�� 5 ( � �

� # �% .& .' ( . # 
 � � � + 
�� ( � 5 �� 5 (& 5 � 5� � 5 � # 
 � + 
 � ( � 5�� 5 (& 5 � 5 �� 5 �

� # �
��� 1 . ��� �'� 	 � �

# 
 � � � 5� � 5 ( � + 
 � ( )� � 5 � � (� � 	 �� � # 
 � + 
 � ( � 5� � 5 ( )� � 5 � � (� � 	 �� �

� # �
��� 1 . ��� �'� 	 � �

# 
 � � � 5� � 5 ( � + 
 � ( )� � 5 � � � # 
 � + 
�� ( � 5�� 5 ( )� � 5 � � (� � 	 �� �

� # �
��� 1 . ���

# 
 � � � 5�� 5 ( � + 
�� ( )� � 5 � � � �'� 	 � �
# 
 � + 
 � ( � 5�� 5 ( )� � 5 � � (� � 	 �� �

� # �
��� 1 . ���

# 
 � � � 5� � 5 ( � + 
 � ( )� � 5 � � � �'� 	 � �
# 
 � + 
�� � � 
 � 5�� 5 � � 
 )� � 5 � � � � 
� � 	 �� �

� # � 
 � 5 �� 5 � # 
 � + 
 � � �
��� 1 . ���

# 
 � � � 5 �� 5 ( � + 
 � ( )� � 5 � � � � 
 )� � 5 � � � �'� 	 � �
� 
� � 	 �� �

� #�
 # 
 � + 
�� � �
� � 1 . ���

# 
 � � � 5�� 5 ( � + 
�� ( )� � 5 � � � � 
 )� � 5 � � �

,�



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

OK

 1,1  2,1  3,1

 1,2  2,2

 1,3

OKOK

B

B

OK

 1,1  2,1  3,1

 1,2  2,2

 1,3

OKOK

B

B

OK

 1,1  2,1  3,1

 1,2  2,2

 1,3

OKOK

B

B

0.2 x 0.2 = 0.04 0.2 x 0.8 = 0.16 0.8 x 0.2 = 0.16

OK

 1,1  2,1  3,1

 1,2  2,2

 1,3

OKOK

B

B

OK

 1,1  2,1  3,1

 1,2  2,2

 1,3

OKOK

B

B

0.2 x 0.2 = 0.04 0.2 x 0.8 = 0.16

# 
 � + 
�� � � 5�� 5 ( � � � # 
 � � ,� 
 � , �� � � ,� � � � ,� � � ( � , � 
 � , � � � � ,� � ��

� � � , �� ( � , �	 �

# 
 � � 
� � � 5�� 5 ( � � � � � , � � ( � ,� � �

, ,



�� � � �� �

� � � 
 �
 � � � �� 
 � � � � � � 2 � 	 � � ! 

 �� ! 	 � � 2 �� �� � 
 � � � � �� 
 �! � �

� � � � � *� � 
 �
 � � � ! �� �� � 2 � � � � � * �� �� � � *� � 
 �
 � � � �	 �" �� � 
 � � ! �� �" � � �

� 2 �� � � � � 
 �  � 
 � � � �� �!  � � 2! ! � � � � " �� 
 � � ! �� �" � � � �

� � � � � � �� �" � 

 ! � ! 
 � � � �� � ! 2 � � � �! 
 � 
 � � � � �! 2 � � �� � � � � � � � �� �

� �! � * � �! � � � � 
 �! � � �! � � � � � 

 � �! � * � �! � �� � *� � " �! � �� � � � �
 �

,�


