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


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

� � � 
�� � � �

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



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

! ( � ' 
 � 
 � 
��" 
 � �� )� 
 � �� * * 
 � � �� � �$
 ��� � � � � � � � � � �

� � � � � � �� 	� � � � � � �� � �

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

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

 � 
 � � � � 
 �	� ��" 
 �� 
 � � � � 	� �� 
 � " � � #� &� �
 � � � � � � 
 �

! � " � * 	� &�	� �� 
 +� 	� 
 � �� �� � � � � � 	� � � � � � �� � 	� � � ��� �� � 	� 	� � #�! � " � * 	� &�	� �� 
 +� 	� 
 � �� �� � � � � � 	� � � � � � �� � 	� � � ��� �� � 	� 	� � #�
� � � �

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



! � 
 � � � � � 	� �� $� � � �� � � � � � �� 	� � � � � � � � � 	� � � 	� � �� � � � 	
� � � � � � � 	� � � 	� � � � �� � � �	�� �� � � � � � � � � � � 	

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

� � � 	� � � 
 � � � 
� �� �� � �� �

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

! � 
 � � � � � � 	� � �� � ��� � � � � 	� � � 	� � � � �� � � � � � 	� �	� 	
� � � � � � �� � 
�' " 	� " �� � � �$� 	� &�� $� � � ��" 
 �� 	* * 	� &�* � 	� � �
' " 
 � 
 �� 
 � � � � 	� �� 
 � " � � #� &	
 � �$
 � � � 
 �� � � � 
 � � )� #�� � � �' " 
 � 
 �� 
 � � � � 	� �� 
 � " � � #� &	
 � �$
 � � � 
 �� � � � 
 � � )� #�� � � �
� 
 � #	-
 ��" 
 	� �)� ##�* � � 
 � � 	� #

� � � 
�� � � � , .� 
 � � � �� � � � � � ��� � � � � � � � 	� �



! � 
 � � � � 	� �� 
 * � � 	� � � 	
 � �� � � $	� 
 �� " � � � � � 
 � 	� � 	� � �� )/�
� � � � � $� � 
 �� � � � &
 � 
 � � �� � � � 
 � � �0
  � � 1�� � � �
� �� �� � � � � � 	� � � �� � �

� � � � � � �� 	! � � � � �� � � �� �

� �� �� � � � � � 	� � � �� � �

! %" 
 �� � � 	� � � � � � � 	� �	" � � 	#�$
� %" 
 � �� � 
 �� $#
 �� � �" � #� 
�	� � 
 � * � 
 � 
�� � � �� 
 � � 
 �� 
 +� 
 � � � �)� � � �

� � #�	* #
 �� � 
 � � �� � �� � � � 	� 
 �� � � � � � � �� )�� � � �

! � 
 � � � � 	� �� 
 * � � 	� � � 	
 � �� � 
 �� � 	##�	� ��" 
 �	� 	� 	� #�* " � � 
 �� )�
� � � �� 	� � � � �� � � � � �� � � �� 	� � � � �� � � � � �
� � 	� � 
 �� � � 2
�
 � � " �� � � * #
 �� )�� 
 � � � 
��" 
 �
 � &	� 
 � �" � � 
 �$
 
 � �&
 � � 	� &�

� � �� � � 
 � �� )�� � &� 	� � � 
 �)� � � 
 � �� � � �� � � 
 �� � � #� $#


� � � 
�� � � � , 2� 
 � � � �� � � � � � ��� � � � � � � � 	� �



! � � � " �� 
 ' �� 
 � 
 #� * � 
 � � �� ##� ' � �#� � � 	� &�� � � 
 �� � � � 
�
� 
 � #	� &�' 	�" �� � � 
 �� � � * � 
 " 
 � � 	� 
 �� � " 
 � � � � �� � � �
� � � � #� &	
 � 
�� � � �� � � ' 
 � 	� &�� � � 
 �� � � * #
  �+� 
 � 	
 � �	� �

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

� � � � #� &	
 � 
�� � � �� � � ' 
 � 	� &�� � � 
 �� � � * #
  �+� 
 � 	
 � �	� �
#
 � � �� 	� 


! � � �	� �� � � � � � �� 	� ��� � �� � 
�
 � � " �� 
 ' �� � " 	
 � 
 � 
 � � �
� * 
 � � �� 
 ' �� * * � � � � � 	� 	
 � �� � � �� " � ##
 � &
 �

! � 
 � � � � 	� �� 
 * � � 	� � � 	
 � �� � � �� #� � �$
 �� 
 
 � �� � �� � � � � &
�� � �� � 	� � � " 	� 
 � 
�' " 	� " �
  � 
 � � ��" 
 �� 
 � � " �� )��" 
 �� � � � ��� � �� � 	� � � " 	� 
 � 
�' " 	� " �
  � 
 � � ��" 
 �� 
 � � " �� )��" 
 �� � � � �
� � 	#' � � � 
�� � 
 * �$� �� � 
 * 
�� " � � &	� &��" 
 �� � � � 3
 � � � � � � �� )�

 � � 	� 
 �� � � � 	� � �� � � �� � 
 � � 
�$� �� ##� ' 	� &�� � � 
 �� � � �
� � � 
 �� � � * #
  �� � � � �� � �$
 �" � � � #
 � �� � �#� ' 
 � �� � � �

� � � 
�� � � � , 4� 
 � � � �� � � � � � ��� � � � � � � � 	� �



� � � � � � �� 	! � � � � �� � � �� � 	%	� � � � � &�� � �� � 	� � � � �� � � 	' ( )	

� � � 
�� � � � , 5� 
 � � � �� � � � � � ��� � � � � � � � 	� �



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

� � � 
�� � � � , 6� 
 � � � �� � � � � � ��� � � � � � � � 	� �



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

 � � � �� � �� � � 
 � � � � � � 
�� 
 * #� � 
�� � � �� � � � &


� � � � � � �� 	! � � � � �� � � �� �


 � � � �� � �� � � 
 � � � � � � 
�� 
 * #� � 
�� � � �� � � � &


7� � �	� � � � � � 
 
��" 	� � �� )�� � � � #� &	
 � �� � �� � � � $� � 
 �
� � " 
 � � � � �' 	�" �� 	� * #
 �	� � 
 � * � 
 � � � 	� � �� � #
 � 8�

9#
 � � � �� )�� $� 	� � � �0$� � ��� � 
 )� #1�	� * #	� 	� �)� � � � �� � � �$
 �
	� )
 � � 
 � �� � � �� � � � " �+� 
 � 	
 � �� 	&" ��� ' � �	� )
 � � 
 � �� � � �� � � � " �+� 
 � 	
 � �� 	&" ��� ' � �

� � � 
�� � � � , :� 
 � � � �� � � � � � ��� � � � � � � � 	� �




� 	�� 	� �� � ��

� � � � �� � � � � �* �

	� )
 � � 
 �

� � ��� � �� � �� � * �

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

� ' #/	� � 
 � � 
 � )

��
)/�

�*



� � )/� � * 


� � � � �, � � � �

� � � � �+� � � � �

� � � � �� � ��� * �

� � � � �� � � � � �* �

� � )� /� � � &


�'
#/	��
��
�

)

� � 
 � � � �
� � �

� � ��� � �� � �� � * �
� � )� /� � $9�� * 
 � � � � )

� ' #/	� � 
 � � 
 � )
��

)/�
�*




��
)

� � � 
�� � � � , ;� 
 � � � �� � � � � � ��� � � � � � � � 	� �

� � 
 � � � � � � � ��

� � � � �" � � � �

� � 
 � � � �
� � �



- � � 	� � � � 	�� � � � 	. � � � � � 	� � � � 	/ � � � �� �

� � � � �� � � � � �* �

	� )
 � � 
 �

� � ��� � �� � �� � * �

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

� ' #/	� � 
 � � 
 � )
<C1, r df s : subCl assOf , C2>

��
)/�

�*



� � )/� � * 


� � � �� � � � 	 � 
 � �� �

�� � � � � � �
� � � � �, � � � �

� � � � �+� � � � �

� � � � �� � ��� * �

� � � � �� � � � � �* �

� � )� /� � � &


�'
#/	��
��
�

)

� � 
 � � � �
� � �

� � ��� � �� � �� � * �
� � )� /� � $9�� * 
 � � � � )

� ' #/	� � 
 � � 
 � )

<C1, r df s : subCl assOf , C2>
<C2, r df s : subCl assOf , C3> 
� <C1, r df s : subCl assOf , C3>

<I , r df : t ype, C1> 
<C1, r df s : subCl assOf , C2>
� <I , r df : t ype, C2>

<P1, owl : i nver seOf , P2> 
<I 1, P1, I 2>
� <I 2, P2, I 1>

��
)/�

�*



��
)

� � � �� � � � 	 � 
 � �� �

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

Mar i a r el at i veOf  ?x

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

I van chi l dOf  Mar i a

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

� � 
 � � � � � � � ��

� � � � �" � � � �

� � 
 � � � �
� � �

<P1, r df : t ype, owl : Symmet r i cPr oper t y>
� <P1, owl : i nver seOf , P1>

I van chi l dOf  Mar i a



+� � � �� � �	� � � � 	� � � � � � � � � � � �� � �	! 
 0	� � �	! 
  � �

+� � � � �

�� <� � 
 =
 � � 
 �

� � � � 	� �98 7

� � � � � � � � �

� � $>
 � � 9�
 � 	� � � 
 � $>
 � �

� � � /9
 �� � � � � )/� � * 
 �� )� /� #� � �

� � � /&
 � � 
 � � � )� /� � * 
 � � )� /9�� * 
 � � �� � � � 	� �98 7

� �� � � ��?�8 �

. @

+� � � � �

9� � �� � " 	��

� �

� � � � � �

� � �� � � �� 7�� � %�

� .

� � � /&
 � � 
 � � � )� /� � * 
 � � )� /9�� * 
 � � �

� � � /* � �
 � � � � )� /� � � &
 � � � /9
 �� � �

� � � /� * � � � 
 � � )� /� � � &
 � � � /9
 �� � �

� � � /� � � 	� � � )/� � * 
 � � � /9
 �� � �

� � � /� � � 	� � � )/#� $
 # A� � � 	� �98B

� � � /� � � 	� � � � /&
 � � 
 � A7B

� � � /� � � 	� � � )/#� $
 # A�� � � �?�8B

� � � /�� � � � � � /&
 � � 
 � A� B

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

� �

@

� .

@
� � � /� � � 	� � � � /* � �
 � � � � � /�� � �

� � � /� � � 	� � � � /� * � � � 
 � � � /?� " �

@



! #	� � � 	� �	� � � 	� � � &1	2� 	
 � �� � � � 	3� � � � � � � � � �

! 1	� � � 	� �	� � � 	� � � &4$	+� � � � � � � � � �� � �	3� � � � � �� �

! 
 � �	
 � � � � 5	�� � �� � � � 	� � � � � � �� 	� � � � � �� � � �� � 	� � 	� � � 	� �	

� � � � � � �� 	! � � � � �� � � �� � 	- � �� 	2� � � �

! 
 � �	
 � � � � 5	�� � �� � � � 	� � � � � � �� 	� � � � � �� � � �� � 	� � 	� � � 	� �	
� � � 	� � 6� � 	7 � � 89� � � � � � 	
� � � � �� � 
�" � �* /CC' ' ' 8� � >8� � � C� * *C� � 2; � � 4� � �

! , 	� � � &1	� : 	+� � � � � � �� � 	3� � � � � � 	
� =� 	� &�� � �� � 
 �� � � �D� 7�� � � � $� � 
 �� � �$� � � 3
 � � �)� � �	� � �' 
 $� 	� 
 �

� � � 	� &��" 
 �� � � � 
 � �� � �#� �� " � � * 	� � � " 	* ��" 	� �� 
 � �� � � 	� &��" 
 �� � � � 
 � �� � �#� �� " � � * 	� � � " 	* ��" 	� �� 
 � �
� � � � 	� � � 
 � �#� � � �� )�� �� 	##	� � �� 	� 	� � � � C� � �

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



! � � � 	
� �� �� � �� � 	� � � � � � � 	� � � � �� � 	� � 	�� 	;� � � � � � 	( $4$

! � � � 
 � � � < � � ��� 5	� � � � � 	( $4$
� � �� � � � � �� � $#
 �� 	� 
 � �� � �� " � * 
 ��" 
 �� 
 � � � � � 	� 	� 	� � 	� 


� � � 
 � � � +� � � � � � �

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

� . � �* � � � 	� 	* � � � � �&� �" 
 � 
 � �)� � �� �� � � � �	� ��" 
 �* � � � 
 � � �� � �� � � � � � �
� 5�0� � � �� � * 3� . 1�� )��" 
 �� 
 � � � � 	� �� 
 * � � 	� � � � �� 
 � 
 #� * 
 � �

! � � � 
 � � � < =� " 35	� � � 	( $4$
� 2�� � � �� )��" 
 �� . �� 
 � 
 #� * 
 � � �� � 
 �� � � � � � ��" 
 �� � $#

� �� �)
 ' �� � � �" � �' 
 �; �� � � �� )�� . �� 
 � � � � 	� �� 
 * � � 	� � � � �� 
 � 
 #� * 
 � �� �� �)
 ' �� � � �" � �' 
 �; �� � � �� )�� . �� 
 � � � � 	� �� 
 * � � 	� � � � �� 
 � 
 #� * 
 � �

! � � � 
 � � � < : 9
  5	� � � 	( $4$
� � � � � � " � * �� � ��" 
 �� � � � �� 	&� 	)	� � � � �� � � � $� � 
 �� � � )
 � 
 � � 

� � � � 	� � ��	�� � 	� � � � � � 	�� 	� � ���	� � � � >

� � � 
�� � � � , � .� 
 � � � �� � � � � � ��� � � � � � � � 	� �


