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Structured Decision System (SDS)
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Decision Support System (DSS)
Expert System (ES)

Knowledge Base Systems
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’meaning’reference

"a building that serves as living quarters
for one or a few families" (Webster)
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The stangers talked to the players

The strangers talked to the players
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The strangers talked to the players
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 1 0 � ��� ��0����L� � g2h�i ��� 0��$"���*+�	� , %�W!kLf�kL^?h�kLkLi g i�_N^Rk3& ! %])-c&k3& ! d aSkLk !�, k
kFU�gl1 :�- k ) )�k3-7%�W �

�%3�� o.% , h g2i	%�^Rk3) , _7)�1n% !�, kL^��y_Nh � -Hg�W�d
� � p � S g2^�? )	(;_ - ! d
a'%.1jk ! _71 k )+f-kL^ )	) )�k3-7%-h�" ! %0)P% !�, &Pg ! k ".%-^F_Nk3) 1 kmh ! _7%-h�kLi?g�)P%2f-k�d Y , k )Rk�f�kL^ )�) ) ��� , gPf�k�g�i;_ ^Fk3& ! %])-c&k & ! �)	( ! !�, _7) _7)?h	% ! h�k3&mk3)�)&g2^�?Sd Y , _7) &Pg ! k ".%-^�? %l:�f-kL^ )	)b_7) &3g5- -NkLi !�, k :�)Rk3(�i�% � ! ^%g�h	)R_ ! _ f�k9&3g ! k3"�%-^�? g�h�i
&3%-h ! g�_Nh	)�f-km^ )	) -N_ `�k ��� �@��� � ! % i�^R_Nh�`�g2h�i ! %2�%�9��0-d Y , _7)+)R_ ! (�g ! _7%�h�_ )$) , %�W"hL)'? !�, kjkFU�gl1 :�- k ) "�_Nf-kLh)�k3-7%�W �
�%f�� ' k ! kL^	i�^R_Nh�`') , _7) 1 _7-N`')3d
� s � ' k ! kL^	i�^R_Nh�`')Pd
� X � < h�h�k�^Fk3g2i�)�g/)D%'%-`+d
� [ � < h�h�k�^Fk3g2i�)3d
Y , k -Hgl) ! &3g ! k3"�%-^�?W%5: f�kL^ )	) _7)K&3gl-7-NkLi�i�_ ! ^&g2h	)F_ ! _Nf-k?g2h�i &3%�h ! g2_Nh	)�f�kL^ )�)+-N_ `�k ��� � �-1
1.g2h;i ��� >�

"��3d Y , kf-kL^ )	)"_Nh !�, _7)�&3g ! k3".%�^�?n&3g2h , gPf�k.)P% !�, g�i�_N^Fk3& ! g�h�ib_Nh�i�_N^Rk3& ! %])-c&k3& ! d

� r � o.% , h )Rk3-7-7) !�, k$&3g2^Pd
� q i � o.% , h )Rk3-7-7) !�, k$&3g2^ ! % S g2^�?*d
� q.q � < h�h;k+"-_Nf-k ) !�, k0)P%�%�` ! % ' k ! kL^3d
� ��� � ����� � � � � � ��� ��� � � � �*� � ��� � ���	� � ��� � ���	�
� � � �	� �
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0 %�W � i�_�� kL^FkLh ! &3g ! k3".%�^R_Nk3)n:;%-^DW�%�^Ri	) , gPf-kO)�kLkLh=i�k�h�h�kmi � _ ! h�kLkLi	) ! % )�k ) ! (;i�_NkLi , %�W\W�%�^Ri	)bg2h�i
&3g ! k3"�%-^R_Nk3) g2^Rk?^Fk3-Hg ! kLi ! %bk3g5& , % !�, kL^3dD7Z)SfS_7%.(	)�-7? gn&3g ! k3".%�^�? &3%-h ! g�_Nh	)+%-h;k=%�^+1 %�^Rk0W %-^Fi	)3d 78h !�, k
% !�, kL^ , g�h�i � g/W�%�^Rin&3g2h )�k3-7%-h	" ! % 1n%-^Rk !�, g2h %�h�k�&3g ! k3"�%-^�?*d < W %-^Fi !�, g ! )�k3-7%-h	"�) ! % 1 %-^Fk !�, g�h %-h�k
&3g ! k3"�%-^�? _7)
g , % ! ! %*:�_7&�%l:.i�_7)�&3(	)�)F_7%-h.d^8yh ]Kh�".-N_7) , � _ ! %'&3& (�^�)"f�kL^�? %l: ! kLh !�, g ! g-W %-^Fi
)�k - %�h	".) ! W�%+1n%-^Fk
!�, g2h %-h�k�&3g ! k3"�%-^�? � k-d "�d �!��* � � � CD��� ! � : 15� � � �@� )�! � :B� :B��� � � *+�
�-� ) �Kk ! &�d �md4a'%.1jk )�k3-N_NkLf-k !�, g ! )�(	& , g W�%�^Ri) , %.(	-NiO)�k )FkLkLh g5)�g )F_Nh	".-Nk
W %-^Ri � W , _7-Nk=% !�, kL^�)=)&gU? !�, g ! W
k , gPf-k ! % i	% W"_ !�, i�_��+kL^RkLh ! W�%�^Ri	)Pd Y , kW %-^Ri �!��* � �	gl)�g h	%.(;h , gl)�g/: , %-h;k ! _7&�^FkF:�^Rk )RkLh ! g ! _7%-h !�, g ! )�-N_7" ,'! -7? i�_�� kL^�)�:Z^�%.1 !�, k-W�%�^Ri��!��* � �	gl)"gf-km^ ).d^8yh
W"^F_ !�! kLh -Hg2h�".(�g5"-k , %�W
kmf-kL^ !�, _7)!i�_�� km^RkLh	&mk+&3g2hjh	% ! )�k
%])	)FkL^Rf�kLi g2h�in1@gU?+-Nk3g�i ! % &3%-h':g(	)R_7%-h�)3dY g2`�k :;%-^4k�U g51 :	-Nk !�, kK)RkLh ! kmh	&Lk0)�k3-7%�W�d Y , _ ) )Rkmh ! kLh	&Lk , gl) ! W�% :P%.)�)F_9)	-Nk�_Nh ! kL^ :�^Rk ! g ! _ %�h	)`)�k3&Pgl(	)Fk0)D% !�,W %-^Ri�) � �9�����
1 �"g2h�i � �.�-1
1 ��)�k3-7%-h	" ! % ! W %?i�_��+kL^RkLh ! &3g ! k3".%�^R_Nk3) � h�gl1jk3-7? h�%.(�h g2h;i@f�kL^ )�d
� q 1 � Y , k+4;^RkLh�& , )D% !�! -NkK)�1jk3-7-7)3d
6 , kmh �9�����#15��& %.1 k )�%.( ! g5)�g f-kL^ ) � !�, k+)Rkmh ! kLh	&Lk?_7) ! k3-7- _Nh	" (	)
)�%.1jk !�, _ h�" g )D%�( ! W , g !�!�, k=4;^RkLh�& , :	( !
_Nh ! % )P% !�! -Nk3) �"h�gl1jk3-7? )�1jk3-7-7) �H_yd k-d-:�kL^ :g(	1 k3) �LdK8yh�g2h	% !�, km^�_Nh ! km^ :�^Fk ! g ! _7%-h � !�, k )FkLh ! kLh	&mk _7) ! k3-7- _Nh	"n(	)
)�%�1 k !�, _Nh	" g )D%�( !�!�, k+4;^RkLh�& , )D% !�! -Nk3)Pd
< )RkLh ! kLh	&Lk !�, g ! &3g2hL)�k _ h ! kL^ :�^Fk ! kmi�_NhW1n%-^Fk !�, g2h %-h�k
W"gU? � _7)K&3g5- -NkLi���� ��
 >�*+��* � d 8yh !�, k :;%�- -7%�W"_Nh	"-N_Nh�k3)�g i�k3)�&L^R_9: ! _7%-h %l: !�, k+)�?Sh ! g5& ! _7&3g5-.^�(�- k )�_7)?:�^�%2fS_Ni�kLi�d 6 _ !�,n!�, k )Rk ^�(	-Nk3)	gl1
)�_7".(;_ ! ?$&3g2h )�k�i�k�h�h;kLi
:;%�^�1@g5-7- ?�d
< )K1jkLh ! _7%-h�kmi )�k#:;%�^Rk � )�?Sh ! g5& ! _7&3g5-4^�(	-Nk3) i�k3)�&m^R_9)�k , %�W )�?Sh ! gl& ! _7&3gl- &Pg ! k ".%-^F_Nk3)+&3g�hL)�k &3%�1
)�_Nh�kLi _Nh ! %
)Rkmh ! kLh	&Lk )3d 0 %*g51 e , %.1 )F`'? , gl)?^Fk3)Rk3g�^�& , kLi !�, _7) _Nh ! kLh�)R_Nf-k3-7? � g�h�i g -7% ! %5: !�, k3%�^R_Nk3)@g�^RkR)�gl)Rkmi %-h
, _7)�^Fk3)�(�- ! ) � ' 	 � [.r ) �Ld$8yh , _7)-)P%�%�` � � :!� ) � � �L� � � � � � �@��� � �%� � � � ����8 � :	(J)	-N_7) , kLi _Nh q�r�s f � e , %�1 )F`�?) ! g2^ ! kLi !�, k$)�?Sh ! gl& ! _7&3gl-K^Fk3)Rk3g�^�& , d Y , _7) , g5)�^Fk3)�(	- ! kLi _Nh g )Fk ! %l:4^�(�- k ) !�, g ! i�k3)�&L^R_9)�k , %�W ! % &3%.1
);_ h;k
!�, k�i�_�� km^RkLh ! )�?Sh ! gl& ! _7&3gl-^&3g ! k3"�%-^R_Nk3)Pd Y , k3)Fk ^�(	-Nk3)K&3g2h )�k k�U :;^Rk3)�)RkLiL)'? )�% � &3gl-7-NkLiR:;^�%Si	(	& ! _7%-hb^�(	-Nk3)K%5:
g$&3%-h ! k�U ! �;:u^RkLk+"�^%g51 1@g�^ �,' < / X*X ) �md
< )RkLh ! kmh	&Lk an&3g2h )�kK)RkLkLh gl)�g )Rk ��(;kLh	&Lk %l:4g;�!��*+�A: �!�L� � � � 0 ' �Y:;%�-7- %�W!kLiD)�? g;"���� � : � �%� � � �Hl ' �Ld
�ZaJ4 q � a�� 0 ' l '
< h	%�(�h : , ^%g5)Rk &3%-h�)R_7) ! )�%l:
g h	%�(�h � !�, g ! &3g�h )�k0:�^Fk3&LkLi;kLiL)'?@g;0������$����

�!��� �%Q8k ! ��g2h;i :g%.-7-7%�W
kLiD)'?@g:�^FkF:D%�)R_ ! _7%�h�gl-#: , ^%g5)Rk�� '�' �md < h	%.(;h9&3g2h )�k;:;^Rk3&Lkmi�kLiL)'?@g�h9(�h	-N_71 _ ! kmi?h�(�1
)�kL^�%5:
g2i3c&k & ! _Nf-k ) � < �Ld <
:�^FkF:D%�)R_ ! _7%�h�gl-A: , ^%gl)Fk�_7) g :;^RkF:P%.)F_ ! _7%-h�� ' �Y:g%.-7-7%�W
kLiD)'? g h	%.(�h : , ^%gl)Fk-d
�ZaJ4 1�� 0 ' � �%Q8k ! ���� � '�' �
�ZaJ4 3�� ���� < ��
�ZaJ4 p � ���� 0
�ZaJ4 f�� ' ' � ' 0 '
	 k3&3gl(�)Rk %l: !�, k i�_��+kL^Rkmh ! )�?Sh ! gl& ! _7&3gl-Y)�(J)P&3g ! k3".%�^R_Nk3)+%5:/g f-kL^ ) � g f�kL^ )O: , ^&gl)Fk &3g2hO)�k &3%�h	) ! ^�(	& ! kLi _Nh
i�_��+kL^RkLh ! W gU?')Pd Y , kj_ h ! ^%g2h�)R_ ! _Nf-k?f�kL^ ) , gl) h	% � _Nh �yi�_N^Fk3& ! %])-c&k3& ! � !�, k i;_ ! ^%g�h	)R_ ! _Nf�k &3g�h , gPf-kD)D% !�, g
i�_N^Rk & ! g2h;i?_ h;i�_N^Rk3& ! %])-c&k3& ! d^8yh !�, k :;%.-7-7%�W"_Nh	"�-N_ h;k3) !�, k"h�k3&Lk3)�)%g�^�? )�?Sh ! gl& ! _7&3gl-�^�(	-Nk3) :;%-^ !�, k"_Nh ! ^%g�h	)R_ ! _ f�k �
! ^&g2h	)F_ ! _Nf-k	g2h�ibi�_ ! ^&g2h	)F_ ! _Nf-k	f-km^ )	)�g�^Rk0:�^�%2fS_ i;kLi.d < f-kL^ ) _7)"^RkF:�^Fk3)Rkmh ! kLiO)�? !�, kK)�?�1
)P%.-�l d
�ZaJ4 s g � l ' � l
�ZaJ4 s ) � l ' � l 0 '
�ZaJ4 s &�� l ' � l 0 ' ' '

6 _ !�, !�, k3)Rk?^�(	-Nk3)+)&gl1 :�- kK)FkLh ! kLh	&mk3)=&Pg2hO)�k :�g2^�)RkLi�g�h�i9"�kLh�kL^&g ! kmi�gl( ! %.1@g ! _7&3g5- -7? �,'2Q
* 0 ��r 1 ) �Ld Y , k
g�)P%2f-k
1 kLh ! _ %�h�kLi?^�(	-Nk3)�g2^Fk g5-7)�%+&3g5-7- kmi@^FkFW"^R_ ! k�^�(	-Nk3)3d < )FkLh ! kLh�&Lk=&Pg2h )�k	^RkF:;^Rk3)FkLh ! kLiO)'?@g/:�g2^�)Rk ! ^FkLk
_Nh
W , _7& , k3g5& , _Nh ! kL^Rh�gl-+h	%Si�k8^RkF:�^Fk3)Rkmh ! ) !�, k�g�: :	-N_ &Pg ! _7%�h=%5: %-h;k�%l: !�, k	^RkFW"^F_ ! k	^�(	-Nk3)Pd^8yh
hD"�(�^Rk03;d 3 !�, k:�g�^�)Rk ! ^RkLk+%5: !�, kK)Rkmh ! kLh	&Lk � �!���!��
 > � �9��� �L� � � �$�L��� �!��� � �-1
1 � � � � ) ��� ��� � ��� � _7)
i�k�:�_7& ! kLi�d
< 1
);_ "�(�_ ! ?=&Pg2h h	%�WP)�k i�k�h�h�kLi�gl)
:;%.-7-7%�W�) �!gn)RkLh ! kmh	&Lk?_7)�gl1
)�_7".(�%.(	)!_ : _ !
, gl)K1 %�^Rk !�, g2h %-h�k0:�g2^�)Fk
! ^FkLk-d Y , kK)RkLh ! kmh	&Lk � �!� ET�L�$� ) ���9�����#15� � ����1#1 � _7)!_Nh�i�kLkLi gl1
)�_7".(�%.(	)^&3%�h':;%-^�1 !�, _7)"i�k�h�h;_ ! _7%-h.d
< - !�, %.(	" ,=!�, k3)Fk�^FkFW"^R_ ! k�^�(�- k )
g2^Fk�g-:P%�W
km^ :;(	-P1 k & , g2h�_7)�1 ! % g2h�gl-7?H8Lk�g2h�i?i;k3)�&L^F_9)�kK)Rkmh ! kLh	&Lk )�:Z^�%.1 %�(�^
-Hg2h	"�(�gl"�k � !�, k3?bg2^Fk�h	% ! :P%�W!kL^ :;(�-+kLh	%.(�" , ! %?i�k )�&L^F_ )�k+)FkLh ! kLh	&mk3)+-N_N`-k � q 3 ) �"g2h�i � q p]) �md
� q 3-g�� ' k ! kL^�^Fk3g2i !�, k-)P%�%�`+d
� q 3 ) � Q8_Ni ' k ! kL^�^Fk3g2i !�, k-)P%�%�` �
� q p*g�� Y , k.)�g2^ )�g2^R_Hg�h	)"i�k3) ! ^�%l?�kLi 4 %.1 k�d
� q p*) � 4 %.1jk?W g5)"i�k3) ! ^�%l?�kLiR)'? !�, k-)�g2^ )�g2^F_�g�h	)3d
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4�_7".(�^Fk03�d23 � Y , k-:�g2^�)Rk ! ^RkLk$%l: g )&gl1D:	-Nk�)Rkmh ! kLh	&Lk

rewrite rules

deep structure

transformation rules

surface structure

4�_7".(�^Fk 3;d p � Y , k+1 %Si�k -D%5: !�, k ! ^&g2h	) :;%-^�1@g ! _7%-h�g5- ��"-kmh�kL^%g ! _Nf-kK"�^%gl1n1@g�^3d

e , %.1n)R`'?9& , %'%.)Fk h	% ! ! % kFU ! kmh�i !�, kb^Rk�W"^R_ ! k ^�(	-Nk3)
W"_ !�, ^�(	-Nk3) ! % :�^�%Si	(	&Lkb_Nh ! kL^F^�%."Sg ! _ f�k � q 3�)�� g�h�i
:�gl)�)R_Nf-k � q p])��+)FkLh ! kLh	&mk3) � )	( ! _Nh ! ^�%Si	(�&LkLi g�h	% !�, kL^ ! ?H:�kn%l:�^�(�- k � !�, kn)�% � &3g5-7- kmi d98 ! _ )$&3-Nk3g2^ !�, g ! _Nh
&3%-h ! ^&gl) ! W"_ !�, � q 3�)��
g�h�i � q p])�� � )Rkmh ! kLh	&Lk � q 3�g��!g2h�i � q p*g��Y&3g�h )�k-:�^�%Si	(�&LkLi )'? !�, k�g�)P%2f-k
1 kLh ! _ %�h�kLi
)Rk ! %5:.^RkFW"^F_ ! k�^�(	-Nk3)3d < ! ^%g�h	) :g%-^�1bg ! _ %�h�^�(�- k�&Pg2h?h	%�W )�k	g�:J:	-N_NkLi ! %�� q 3�g�� ! %0:;^�%Si	(	&Lk � q 3�) �md Y , _7)4^�(	-Nk
! ^%g�h	) :g%-^�1n)�gji�k3& -�g�^%g ! _Nf-k )FkLh ! kLh	&mk _Nh ! % g2h _Nh ! kL^R^�%."Sg ! _Nf�k=)FkLh ! kLh	&mk-d < h	% !�, kL^ ! ^%g�h	) :;%�^�1bg ! _7%�h ^�(	-Nk _7)
(	)RkLi ! % ! ^%g�h	) :g%-^�1 !�, k g5& ! _Nf�k�)Rkmh ! kLh	&Lk � q p*g � ! % !�, k-:�g5)�)R_Nf�k )FkLh ! kLh�&Lk � q p*) �Ld4a'% � ! %?^Fk3&3g�:;_ ! (	-Hg ! k � !�, k
)RkLh ! kmh	&Lk3) � q 3 ) �4g�h�i � q p]) �4g�^Rk :�^�%Si	(	&mkLi _Nh�i�_N^Fk3& ! -7? � h�^�) ! )'? !�, k�^FkFW"^R_ ! k�^�(�- k ) �V:�^�%Si	(	&m_ h�" gK)�% � &3gl-7-NkLi0��9� : � ���-* ) ��* �L� � )Fk3&3%-h;i	-7?L)�? !�, k ! ^%g�h	) :g%-^�1bg ! _ %�h ^�(�- k )3dR:;^�%Si	(	&L_Nh	" !�, kn)�% � &3g5- -NkLi � *+�
��� ) � � ���-* ) ��* �L�
�,' 	 � [.r ) �Ld Y , _ )�)F_ ! (�g ! _7%-hj_ )"i;kF:�_7& ! kmi _Nh
hD"�(�^Rk;3;d p�d
Y ^&g2h	) :;%-^�1@g ! _7%-hj^�(	-Nk3)K&3g�h )�k i;k�h�h�kLi�g�^ )�_ ! ^%g2^F_7- ?Sd < ! ^&g2h	) :;%-^�1@g ! _7%-hb^�(�- k &3g�h ! ^&g2h	) :;%-^�1 kLf�kL^�? !�, _ h�"
_ h ! %?kLf-kL^�? !�, _Nh	"�d;4"k ) ! ^F_7& ! _7%-h�) g�^Rk�h;kLkLi�kLi ! %bi�_7) ! _Nh	"�(�_7) , 1jk3g2h;_ h�"l:;(	- ! ^%g�h	) :;%�^�1bg ! _7%�h :Z^�%.1 )Rkmh	)Rk3-Nk3)�)
! ^%g�h	) :g%-^�1bg ! _ %�h ^�(	-Nk3)3d Y , kb^Rk ) ! ^F_7& ! _7%-h�) %-h !�, k3)Fk ^�(	-Nk3) &Pg2h %-h	-7?O)�k %*) ! g�_ h;kLi )'?�_Nh�i	(	& ! _7%-h %-h g�h
k31 :�_N^F_ &Pgl-J)�g5)R_7)3d Y , kK-Hgl) ! 1*fK?-k3g�^�)�%5:.^Rk3)Fk3g2^�& , %-h )�?Sh ! gl& ! _7&3gl-.g5) :�k3& ! )�%5: -Hg2h�".(�g5"-k , g5) )�kLkLhn:;%'&3(	)�)RkLi
%-h/h�h�i�_Nh	"	k31D:�_N^R_7&3gl-�^Rk3) ! ^F_ & ! _7%-h	)"g2h;i=%�h+:;%�^�1 (	-Hg ! _Nh	" !�, k3)Fk�^Fk3) ! ^R_7& ! _7%�h	)
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Predicate Term

Proposition

Linguistic Expression

Clause

give(John, the book, the librarian)

believe(I, give(John, the book, the librarian))

DECL(believe(I, give(John, the book, the librarian)))

I believe hat John gives the book to the librarian.

{..., give(giver, something given, receiver), ...}

level 2

level 3

level 4

underlying clause structure

Predication (or SoA)

linguistic expression

expression rules

level 1

{..., I, ..., John, ..., the book, ..., the librarian, ...}
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NIAM

PSM

ER

Data modelling

TASK-structures

Process Algebra

Process modelling

Hydra

(E)LISA-D

CPL

Complex Constraint modelling

KISS

4�_7".(;^RkKp�d23 �VS %Si�k3-7-N_Nh	" ! k3& , h�_ �'(�k3) W"_ !�, !�, kL_N^ ! ?H:�_7&3g5-�(	)Rk

1 %Si�k - -N_Nh	" ! k & , h�_ ��(;k3)�gl)"i�kF:;_ & ! kLi _Nh hP".(�^Fk p�d23�d Y , k & %-^R^Fk3) :P%-h;i�kLh	&LkD)�k ! W
kLkmh ' aJS g�h�i e '�c _7)"_Nh �
f-k ) ! _7"Sg ! kmi )'?j_ h ! ^�%Si	(	&L_Nh	" ' aJS &3%�h	&LkF: ! )-W"_ !�, !�, kL_N^8k��'(�_Nf-gl-NkLh ! e ' c ) :�k3&L_ hD&Pg ! _7%�h.d Y , k !�, k3%-^Fk ! _7&3g5-
f-gl-7(�k
%l: !�, _7)�)Rk & ! _7%-h � _7) !�, kK)�(	"."�k3) ! kLi k�U :;^Rk3)�)R_Nf-k0:P%�W!kL^�%l:
e '�c d
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i�_�� km^RkLh ! %])-c&k & !+! ?H:�k ) g�h�i ^Fk3-Hg ! _7%�h	)Z)�k ! W!kLkLh�%])-c�k3& !K! ?H:�k3)	_Nh !�, k=/
% Q d
8yh )Rk3& ! _7%-h p�d21 _ ! , gl) )�kLkmh9) , %�W"h !�, g !�!�, k+)Rk 1@g2h ! _ &Pgl-�^RkF:�^Fk3)Rkmh ! g ! _ %�hW%5: 4 ! &Pg2h )�k$(	)RkLi ! % &3g : ! (�^Fk
!�, k�(	)FkL^��yi�k�h�h;kLi ^Rk -�g ! _7%-h�) )�k ! W!kLkLh9%*)-c&k3& !�! ?H:�k3) � )FkLk
:;%-^!kFU�gl1D:	-Nk �%3��!g2h;i � p �	�md Y , k�kFU�g51 :	-Nk3) "-_Nf-kmh
_Nh !�, _7)�)Fk3& ! _ %�h9) , %�W !�, g !�!�, k ! ^&g2h	)�-�g ! _7%-hn:Z^�%.16g 4 ! ^FkF:�^Fk3)RkLh ! g ! _7%�h ! % g e '�c ) :�k3&L_ hD&3g ! _7%-h _7)8f-kL^�?
) ! ^%g�_ " ,'! :;%�^ W"g2^Ri�d Y , k )Rk31bg2h ! _7&3g5-4^Rk�:�^Rk3)FkLh ! g ! _7%-h %l: � �9� �N) ��� � 

� � �9�<1
1._7)K:;%�^�1@g5-N_ 8mkLi _Nh�e '�c gl):;%�- -7%�W�) � _ ! ) ' aJS1k��'(�_Nf-g5- kmh	&Lk	_7)�) , %�W"hb_Nh
hD"�(�^Rk$p�d p � �
�%f�� , _ ! �ugl"�� !�, k-)D%l? � � ".% � !�, k-)�g5-7- �md

hits is_hit_by

boy ball

4�_7".(;^RkKp�d p � < )�_Nh�g�^�??^Rk -�g ! _7%-hj_Nh ' aJS

8 ! &3g�h
)�k
%])	)FkL^Rf�kLi !�, g !Y!�, k	e '�c :;%�^�1@g5-N_ 8Pg ! _7%�h�_Nh �%f �K_7)4f-kL^�? &3-7%.)Fk ! % !�, k 4 ! kFUH:�^Rk3)�)R_7%-hn%l: � p �Ld Y , k
f-km^ );�����!

�Si;k�h�h�k3)"g8^Rk3-Hg ! _7%-h )�k ! W
kLkmh ! W % %*)-c&k3& !Y! ? :�k3)Pd Y , k�%])-c&k & !�! ?H:�k3) �9� � g�h�i �9�<1
1�:�g2^ ! _7&L_9:�g ! k"_Nh
!�, _ )!^Rk -�g ! _7%-hb_Nh !�, k�^�%.-Nk�%5: ��>����!�.g�h�iN>����41�^Fk3) :�k3& ! _Nf-k3-7?Sd
a�g ! k3-7-N_ ! k3)���&Pg2h )�k g2i�i�kmi ! % !�, k-:�^FkLi�_7&3g ! _7%-h
_Nh@e '�c g5)"_Nh � s ) �Ld
� s g�� Y , k0)P%l? , _ !�!�, k.)�gl-7-AW"_ !�, !�, k-)�g5)RkF)�gl-7-A)�g ! d
� s )�� , _ ! �ugl" � !�, k0)P%l? ��� "�%	� !�, k.)�gl-7-����H_Nh	) ! ^ � !�, k-)�gl)FkF)�g5- -A)�g ! �md
8yh g2i�i;_ ! _7%-h ! %�(	)Rkm^��yi�k�h�h�kmi ^Fk3-Hg ! _7%�h	) � -N_N`-kJ��� � 

� � e ' c ^Rk3&3%�"-h�_98Lk ) ) :�k3&L_Hg5-�^Fk3-Hg ! _ %�h	) !�, g ! &3g : ! (�^Fk
&3%�h	&LkF: ! (�gl-�i�g ! g 1 %Si�k - -N_Nh	" h	% ! _7%-h	)
- _N`�k.1 ���9�-1 � � :!� � � :!� ) 

�<15
�������

��� � >����!���%�<15
�������

��� � 

� � �����!��

����

���jg2h�i�$>�>��%� >�����
#����d Y , k3)Rk h	% ! _7%-h	)�g�^Rk+&3g : ! (;^RkLiO)'? !�, k�_Nh ! ^�%*i�(	& ! _7%�h9%l: ) :�k3&L_Hg5-�^Fk3-Hg ! _ %�h	) �  $ �? $� $ � �����  %"  
g2h;i�� $����!� �	� d ]VU�gl1D:	-Nk3) %l: !�, k )Rk h	% ! _ %�h	) g2h;i !�, km_ ^n&3%-^F^Rk3) :D%�h�i�_Nh	" ^RkF:�^Fk3)Rkmh ! g ! _ %�hT& %-h':;%�^�1 e '�c
&3%�h*f�kLh ! _7%-h g�^Rk-:�^�%2f*_Ni�kmi _Nh � X ����� q 1��md Y , kL_N^
k ��(;_ f-g5-NkLh ! )!_ h ' aJS1h	% ! g ! _7%-h g2^Fk-:�^�%2fS_Ni�kLij_ h hD".(;^RkKp�d2f�d

� �
����� � � � � � ������� � � ��������� � � ���	� ����� � ��� � ����� � � � � � �
� � � ������� � ����� � � ������� � � � ����� ��� ��� � ��� ��� ��� � � ��� ��� ��� �"��& � � � �
��� �

3 r



�
��� ���
��� � � � � �	� � � � ����� ��� � ��� � ����� � � ��� � � ��� ��� � � �����	� ���	� �
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#�415
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�������

�����
� [ )�� �  $ � 8mkL^�% � &3g�^ ��� 8LkL^�% �P:;^�%Si	(	& ! �Ld
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� r g�� < &3g�^�&3%-h	)F_7) ! )
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� q.q ) � � $����!� �	� � 8LkL^�%�� gl"�k���� 8LkL^�% � _Nh ! k3"-km^ �

Person

Adult Engine Break

Car

Accelerator

(Age)

Adult SPEC person

p

q

r

s

t

u

Base(p) = Base(r) = Base(t) = Car Base(q) = Engine

Base(u) = Accelerator

Base(s) = Break

Dom(Age) = N

(a) (b) (c) (d)

Car House

Product

Product GEN car

Product GEN House
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