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O P Q RTS UWV X Y Z\[^]`_ a
b�cdcfehg�cji<kml�kmconqpsrutwv xzy|{ }�~�e�pqnqk���p`�
��� ��k��d�Nk��
����y�l ���Np�ijg�p�p|�Nehc
v�k�l�y�con��2i<p
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� a�� R�_�Z�]`�zV
�z~�g�con��4��nqe cfe����f�"k��jyo�fk�c�ejn\� e¡i¢gfp�p�k���y�n£y��4�^ehc¤���jyon\n^���4cf¥�p
¦ §|¨ª©$«
¬­�fk y�~�~���e®yji¢� nqe l�k�y�cd�4cf¥ n��¢y�n��Tkª¯°�4��� eh�4�Ne�� ��km��k �Np ±jyfp�k��
ehc n^�fk p²{�p²n³kml�y�n��2i ij��k�y�n��Nehc ej� l�k�ydc��4cf¥ ��km~���k´p�k�c�n�yon��Nehcfp µ
��km~���k´p�k�c�n�y�n��Nehc�p�n��jyon ±��¶�2�m¥�k n^�fk ¥®yd~ �q��ehl �4�4c�¥hg��Np²n^�2i � e��·l�p
nqe ¸¢cfe����Nk��ª¥�k�ej�¹n^�fk��Te��·�2� «
� k yfp�p|g�l�k n^�jy�n�n��fk l�k�y�c��4cf¥ ej���4�4c�¥hg��Np²n^�Li g�n8n³km�-y�c¢i|k´pºi´y�c
±�k i´y�~�n^g���k�� �4c � e��·l�yd��pqn��·gji^n�gd�Gk´p «
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a»R�_ ]`_ ¼ ½ a�¾ ¿(a�V�a�_�ZÀRÁZ�]ÂP�_ V
� �jy�n­iÃydc p�k��Ä�fk yfp�y l�k�y�c��4c�¥ ��k�~��Gk´p�kmc�n�y�n^�Nehc «|«|« � km�4��y�co{�rn��d�4cf¥ n��jyon�p�k��Ä�fk´psn��fk i|e���k ~��-yji^n��2i´y��Å~�g��·~�e�p�kÃp�ej�"y ~���e�¥h�-y�l
n��¢y�n��Np��ªeh�4cf¥ p�k�l�y�con��2i ~���e¡i<kÃp�p|�4cf¥ «|«|«
Æ ydcfpq�"k��wÇÈgfkÃpqn��Nehc�p
Æ �mk�n³km�·l �4cd�4cf¥ n^�¶gon��
Æ l�y�¸¢�4cf¥ �4co� km��k�cji|k
Æ «|«|«
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� R�� ¾ [Âa a»R�_ ]�_ ¼ ½ a�¾ ¿(a�V�a�_�ZÀRÁZ�]ÂP�_ V

É
x Ê yHavingË xÌ�Í HaverË SpeakerÊ xÌ�Í HadThingË yÊ xÌ�Í Car Ë yÌ

Having

Haver Had-Thing

Speaker Car

Car HavingÎ
POSS-BY Haver: Speaker

Speaker HadThing: Car

Ï Ð ¨®Ñª§ ¨ Ò|¨ªÓfÔ
Æ Õ �4��p²nWrqÖ��-�ªk��"×���k��È�2iÃyonqk tØy��2i¢g��4gfp
Æ v�k�l�ydc�n��2i Ù£k�nÚ�"e��·¸|p
Æ t�ehcji|k�~�n^gjy��$x&k�~�k�cj�ªk�cji�{
Æ Õ �-y�l�k|r�±jy�p�k�� ÛÜk�~���kÃp�k�c�n�yon��Nehcfp
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a»R�_ ]�_ ¼ ½ a�¾ ¿Þa�VÜa�_�Z$RÁZ\]�P�_ V ß¢�àP�_�Z á�â
t\ehcfp|�2�ªk��(n��fk�� eh�4�Ne����4cf¥ k���y�l ~��NkÃp´ã
Æ ä p x&k�c��fk��»cfe��Än�� ej�å×�gfk�±��Ne�æ
Æ ä p ×çgfkm±d�Ne p�ehg�n�� ej�åx&kmco�fkm� æ
Æ x&k�c��fk��"�Np�cfe��Än�� ej�å×�g�km±��Ne «
Æ ä � ä ¯èl ���·�é���4c�¥ p�ehg�n�� ehc êÃë�ì �q��ehl t¹�fk|{´k�c�cfk����4�4� ä ¥�k�n�nqex&k�c��fk���e��¤×�gfk�±��Ne í(�Gpqn�æ
Æ ä � x&k�c��fk�� �Np cfe��Än�� ej� t\eh�Ne��-yj�ªe v$~��·�4cf¥�p y�cj� t\eh�Ne��-yj�me
v$~��·�4cf¥�p��Np�cfe��Än�� ej�å×�gfk�±��Ne��$�Np x&k�c��fk��»cfe��în^� ej�å×�gfk�±��Ne�æ
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ð a�¿�]�ñ R�ò ]�[�]�Z�S
� ��{ y���k l�k�ydc��4cf¥ ��km~���k´p�k�c�n�yon��Nehcfp�cfk´k��mk���æ
����y�l ~��Nk´p
Æ x&e�k´p�v$~d�2i|k ä p��2ydcj� p�km�Ä�fk��fk´¥�k�n�y��·�2y�c � e�e¡�óæ
Æ v�k��Ä�fk´p�}Wv$~��2i<k ä p|�2y�c¢�Ü�Lôzk´¥�k�n�y��·�Lydc Õ e�e����
õ ö�÷®øúùüûÜý»ø6þ6ø ÿ���� ¬­��kåpq{fp²n³kml ¯2p�yd±��4�4�én6{­nqe i|ehl ~jy���k ��km~���k´p�k�c�r
n�yon��Nehc nqe �6y¢i�n³pº�4c ��� «
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� R�V(]�� � V$V$Y � ¾ Z\]�P�_ V

Õ e�ijgfp­ehc �4�énqk��úyd�hl�k�ydc��4cf¥
Æ i<ehc��fk�c�n^�Nehcjy���l�k�ydc��4cf¥�p¤ej� �Te��-�ªp
Æ �N¥hc�eó��k i<ehc�n³k<�fn

+-,�.0/214365879,4,;:<.=.210>4?0@4A0BCBD.2>0>E. +GF4A0H4I9JLK63NM �



� � ò ]Â¼�Y ]�Z�S

ä �»ydc�nsn³e k�yon¤p�ehl�k�~��2yji<k�n^�jy�n<¯2påij�Ne�p�k�nqe ×��én8n «
	 y��Ä{ �-ydc �2y�p²n»{´k�y��£y�cj� 
wk´e���¥�k ���2� n³e�e «
ä ±¢y�¸�k�� n^�fk i´y�¸�k ehc n^�fk�n�yd±��Nk «
Ö��2� l�kmc y�cj� �Tehl�k�c ¥�e nqe n^�fk ~jy��·¸ «
�ª�fk��î{ p²n^gj�ªk�c�n­���2� y�c yfp�p��N¥hcdl�k�c�n «
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ð R­¼�Y a�_ a�V$V
õ û
���"ö��"ö������ �zcji<k��în�y��4c�nÚ{��fk<��y¢i�nçp�~ k�i¢�éí�i|p�ej��n��fk»k�c�n^�én6{�c�ejn
¸jc�e���c
ä �»ydc�nsn³e k�yon ä n�y��4�2ydc�� e�e¡� «
ä �¢y��fk y iÃy��£y�cj� b­�Nk<� �jy�psn6�Te «
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� R�_ P�_ ]��àR�[ � P�¿\�

ä c�~dg�nqpsn^�jy�n�l�k�y�c n^�fk pÂydl�k�n����4c�¥ �jyo�fk�n^�fk pÂydl�k ��km~���k´p�k�c�rn�yon��Nehc «
�qv�n�ydcj��y��-�����|k������Gk�~���kÃp�k�c�n�yon��NehcÁej� l�k�y�c��4c�¥å� eó��}�~ ejnqk�c�n��2yd�4�é{��
l gd�én��4~��Nk g�nWnqk��-y�cji<kÃp «
Æ x&e�k´p�v$~d�2i|k ä p��2ydcj� �jyo�fk��fkÃ¥�k|n�y �¶�2ydc ���Np|�fk´p`æ
Æ x&e n���k�{ �jy��fk��fkÃ¥�k|n�y �¶�2ydc � e�e¡� y�n�v$~��2i<k ä p|�2y�cj�óæ
Æ b­��k��fk´¥�k�n�y��·�2y�c ���Np|�fkÃp�p�km�Ä�fk�� yonåv$~��2i<k ä p��2ydcj��æ
Æ x&e�k´p�v$~d�2i|k ä p��2ydcj� p�km�Ä�fk��fk´¥�k�n�y��·�2y�c �6y���kfæ
b��én³km�·cjyon��é�fk´p
Æ � ehgd�w�����(k���kmcon�p�k�l�ydc�n��2i ��k�~���kÃp�kmcon�y�n^�Nehcfp
Æ pqnqe���k y��4��~ e�p�p|�4±��Nk l�k�y�c��4cf¥ ��km~���k´p�k�c�n�y�n��Nehc�p��4c ���
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� Rå_ P�_ ]`� R�[ � P�¿��  ! ¿ÞP�V R�_ Q � P�_ V
bü� �jy�c�n�yf¥�k´p
Æ p|�4l ~d�4�éíhk´på��k�y�p�ehcd�4cf¥ n�y�¸<p
Æ i<ehl ~¢yji^n�cfk´p�p ej� ��k�~���kÃp�kmcon�y�n^�Nehcfp´ã �ªehc�¯Ln cfk´k�� nqe ���·�énqk
�4co� km��k�cji|k��·g��Nk´p � eó��y��4��n^�fk������(k���kmc�n ��~jy��-y�~��d�úy�p�k´p"��ej��n��fk
p�y�l�k l�k�y�c��4cf¥

x��NpÂy¢���jydc�n�y�¥�kÃp
Æ i<ehl ~d�4�2iÃyonqk´pün�yfp|¸ ej�zp�kml�y�c�n^�2i�y�cjyd�é{fp|�Np
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P�¿Þa P�_ � R�_ P�_ ]�� R�[ � P�¿\�

Õ e��Än�gdcjy�n³km�é{´�\n^�fkm��k y���k p�ehl�k pq{fpqnqk�l�y�n^�2i l�k�y�c��4cf¥ �Gk��2y�n^�Nehc�rp|���4~fp y�l�ehcf¥ �"e��-� p�kmc�p�k´p ydcj� ydl�ehcf¥ ¥h�-y�l l�y�n^�2iÃyd�si<ehc�r
pqn��·gji^n��Nehcfp­n��jyon�i´y�c ± k k����Neh�énqk�� nqe l�yd¸�k p�k�l�ydc�n��2i y�cjyd�é{fp|�Np
n��-y¢i�n�y�±��Nk «
����y�l ~��Nk
Æ #�$&%·Ò|§ Ï('*) ¨®©,+ ' §oÓÃÑª§ ' Ñ®§.-h§0/W¨®Ó1%·¨®© 243535+�Ô
Æ 6À§.-h§�/W¨ªÓ1%¶¨ª© +7% '^Ð § ' ¨ªÓ�§ ' §oÓÃÑª§�+ 8*9 #�$,%·Ò|§ Ï('1) ¨ª©&+�Ô

: 3;35+ ydcj� +<% '�Ð § ' �jy��fk yon �Nk�yfpqn�ehcfk p|�jy���k�� �Te��-� p�kmcfp�kª�$p�ep�y�l�k l�k�y�c��4c�¥ ��km~���k´p�k�c�n�yon��Nehc i´y�c ± k y�p�p|�N¥hcfk�� nqe ~��d�úy�p�k´p
i<ehc�n�yd�4c��4cf¥ n���kml «
�Tcfe����Nk��ª¥�k ej� n���k ��k��2y�n^�Nehcfp��d�4~ ± k�n6�Tk´kmc yji^n��é�fk ydcj� ~jy�p²r
p|�é�fk p�kmconqk�cji|k i<ehcfpqn��·gji^n��Nehcfp y��4�Ne���p gfp nqe yfp�p��N¥hc n^�fk p�y�l�k
p�kml�y�c�n^�2i ��eh�NkÃp nqe #�$,%·Ò|§ Ï('1) ¨ª©&+ }6p�km�Ä�fk�� � ydcj� Ñª§.-h§�/W¨ªÓ1%¶¨ª©
243535+�=>+7% '^Ð § ' } n����4cf¥ ±�k��4cf¥ p�k��Ä�fk���� �4c km�én^�fk�� ¥h�-ydl l�yon��2i´y��
i<ehcfp²n^�·gji�n^�Nehc «
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? _ @Ãa�¿(a�_ � a
A1�CBqö�÷®ö��CD�ö�� xs�-y|� �jy��4�2� i|ehc¢ij�4gfp|�Nehcfp ±¢yfp�k�� ehc n^�fk l�k�ydc�r
�4cf¥ ��k�~��Gk´p�kmc�n�y�n^�Nehc ej� �4c�~�g�n³p y�cj� �énqp pqnqe���k ej� ±jyji¢¸|¥h��ehg�cj�
¸jc�e����Nk��ª¥�k «
E ¨ª© Ñ®§.-h§0/W¨®Ó1%·¨®© ' §|¨�/­¨�/F#�$,%¶Ò|§ Ï('1) ¨ª©&+HG
Õ y¢i�n³p�yd±�ehg�n­n���k �"e��·�2�Ü�\cfejnÁ�6yji^nqp�y�± ehg�nåydc�{ �4�4c�¥hg��Np²n^�Li ��k´¥jrg��2y��·�én6{ «
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a»R�_ ]`_ ¼ ½ a�¾ ¿Þa�V�a�_�Z$R¤Z�]ÂP�_ VI � X ! �
� kª¯°�4�Ül�yd¸�k gfp�k ej� Õ �4��pqn­Ö��ú�mkm�»×���k����2iÃyonqk tØy��2i¢g��4gfp } Õ Ö ×�tw�yfp­ehg��»l�k�ydc��4cf¥ ��k�~��Gk´p�kmc�n�y�n^�Nehc «
ä n �Np cfejn �2�ªk�y��Åy�cj� �ªe�k´p�có¯Ln��ªe k|�fk��Ä{�n����4c�¥ �Tk �»y�c�n « �&g�n �én
�Np�~���k|n8n6{ ij�Ne�p�k «
Æ p|g�~�~ e��în³psn���k �mk�n³km�·l �4c¢y�n��Nehcºej� n��·g�n^�
Æ p|g�~�~ e��în³psn���k ydcfpq�"k��·�4cf¥ ej�"Ç�g�kÃpqn��Nehcfp�} ���2y �jy��·�2yd±��NkÃp��
Æ p|g�~�~ e��în³p��4c�� k���kmcji<k
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� X ! � � S _�Z$RFJ

Formula K AtomicFormulaL
FormulaConnectiveFormulaL
QuantifierVariableMONPNPN FormulaL Q

FormulaL R
FormulaS

AtomicFormula K Predicate
R
TermMPNPNPNTS

Term K Function
R
TermMPNPNPNUSL

ConstantL
Variable

Connective K V L�WXL Y
Quantifier K Z L�[
Constant K A

L
VegetarianFood

L
Maharani \P\P\

Variable K x
L

y
L \P\P\

Predicate K Serves
L

Near
L \P\O\

Function K LocationOf
L

CuisineOf
L \P\P\
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O ¿\Y Z�] O Råò [Âa

P Q ^ P P _ Q P ` Q P a Q

False False True False False True
False True True False True True
True False False False True False
True True False True True True
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a»R�_ ]�_ ¼ � ZÞ¿�Y �£Z(Y ¿(a PX@ b R�_ ¼�Y R­¼�a
¬­���Np i¢�feh�2i|k ej� Õ Ö ×�t �Np|c�¯Ln i<ehl ~d�Nk�n³km�é{ y��·±��én��-y��Ä{ e������·�é�fk�c
±|{ n^�fk cfk´k��ªp­ej�"y�~�~d�4�2iÃyon��Nehcfp «|«|«
�»g�l�y�c �2y�c�¥hgjyf¥�k´p
Æ �È�Np�~��2y<{ y ±jyfp|�2i ~���k����2iÃyonqk|r8y���¥hg�l�kmc�nTpqn��·gji^n�g���k
Æ l�y�¸�k gfp�k ej� �jy��·�2yd±��NkÃpå}Úk « ¥ « ���4cj�ªk|íÞcd�énqk´p`�
Æ l�y�¸�k gfp�k ej�"Ç�gjydc�n��éíÅk���p�}Úk « ¥ « ��k|�fk��Ä{´��p�ehl�k �
Æ �È�Np�~��2y<{ y ~jy��Än��2yd�4� { i|ehl ~�e�p|�én��Nehcjyd��p�k�l�y�con��2i<p�}6p�e��Än­ej���
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! ¿Þa�Q ]`� RÁZ$a � ¿Þ¼�Y � a�_�Z � Z(¿\Y �wZ(Y ¿Þa

ä n�y�~�~ k�y���p­n��jyon �2y�c�¥hgjyf¥�k´p l�y�¸�k �fk�y���{ gfp�k ej�¤y ~���k����2i´y�nqk|ry���¥hg�l�kmc�nçp²n^�·gji�n^g���k «»ä c ~¢y��Än��2i¢g��2yj�W�|n��fk���kuy �Gk»�Te��ú�mpàydcj��i<ehc�rpqn��én�g�kmc�n³psn��¢y�n�~���ejnqejn6{d~��2iÃyd�4�é{�yji^n��4�4¸Âk ~��Gk����2i´y�n³kÃp´�¡y�c¢� �Te��-�ªp
y�c¢� i<ehcfpqn��én^gfkmconqpsn^�jy�n­yji^n��4�4¸Âk y���¥hg�l�k�c�n³p «
×���k����2iÃyonqk|r��4�;¸Âk�km�Nk�l�k�c�nqp
Æ ��km�·±fp´�¡ô�×ÜpÃ�(~���km~ e�p��én^�NehcfpÃ��yj�dc k�i^n��é��kÃp´�hp�ehl�k cfehg�cfp
b���¥hg�l�kmcon8r��4�4¸�k�k��Nkml�kmc�n³p
Æ c�ehg�cfp´�Þcfehl �4cjy��Np´�ÞÙ¤×Üp
v�{�c�n�yÃ�
Æ ÙÁ× ¥h�é��k ÙÁ×$ë Ù¤×£ê
Æ ÙÁ× ¥h�é��k ÙÁ×£ê�nqe Ù¤×�ë
v�k�l�y�con��2i<p
Æ ¥h�é��km}-�Å�L{´�T���
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e J R�� ¾ [�a
foeh��c ¥®yo�fk 	 y �î{ y ±�e�eh¸ «
g hjikhml&nHompIq�rslutwv x�y{z,td| q7q�}
~
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P�¿Þa e J R�� ¾ [�a�V
� �jy�n­y�± ehg�n
Æ ��3 Ð © -Å¨®Ñª§ � ¨®Ó19 ¨ 8d3;3{��243ªÓ #�� ' ¨ª©\Ô
Æ g hji�hjl&nHompIq�r
lut�v x�y{z&td| q<q�}Ht������5x�l�~
Æ ��3 Ð © -Å¨®Ñª§ � ¨®Ó19 ¨ 8d3;3{��243ªÓ #�� ' ¨ª© 3®© � §�+®©�§ ' +�¨79�Ô
Æ g hji�hjl&nHompIq�r
lut�v x�y{z&td| q<q�}Ht������5x�lut1� �5��lI�{�5�kx�z�~
� ��3 Ðk� -k�ªÑ<� � �ªÓ19 � 8d353{� 2�3ªÓ #�� ' � � 3 � � ��+ � � ' +��<9
% � Ò ) � 'd' Ô

� g hji�hjl&nHompIq�r
lut�v x�y{z&td| q<q�}Ht������5x�lut1� �5��lI�{�5�kx�z&t(��l�� ��x��{�
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