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〈Sum〉 ::= 〈Digit〉 {Sumvalue := Digitvalue}
〈Sum〉1 ::= 〈Sum〉2 + 〈Digit〉{Sum1value := Sum2value + Digitvalue}
〈Digit〉 ::= 0 {Digitvalue := 0}
〈Digit〉 ::= 1 {Digitvalue := 1}
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〈Sum〉 ::= 〈Digit〉 {Digit.i := Sum.i}

{Sum.s := Digit.s}
〈Sum〉1 ::= 〈Sum〉2 + 〈Digit〉 {Sum2.i := Sum1.i}

{Digit.i := Sum2.s}
{Sum1.s := Digit.s}

〈Digit〉 ::= 0 {Digit.s := 0 + Digit.i}
〈Digit〉 ::= 1 {Digit.s := 1 + Digit.i}

: :
〈Digit〉 ::= 9 {Digit.s := 9 + Digit.i}
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S0 ::= S1 S2 S3 ... Sn {S1.i = f1(S0.i)}

{S2.i = f2(S0.i, S1.s)}
{S3.i = f3(S0.i, S1.s, S2.s)}

:
{Sn.i = fn(S0.i, S1.s, S2.s, ..., Sn−1.s)}
{S0.s = fn+1(S0.i, S1.s, S2.s, ..., Sn.s)}

�  �� G %� ' &6 0J J G  � JK L � ! � �  � �� �� G

G � � ��� L 	 G � I 	 � �� G � J  � � �� � J G � � L 	 G ��� K J J G  � J � ! G �  � 	 � � � � I� �  � G � �� � J�� GK � �K J  I I� GO ��  �K J J G  � J L� � IJ  	� � G 	� LH � �� G �� J J �O IK � �� � �� : # " # #% 9 8 $ #�  �

0 L � ! � �  � �� ���O  �� � �� �K J J G  � J � ! G � � G� � �  � L 	 G �� G � �� �  �� �� : # " # #% 9 8 $ #�  

� GK � �K J  IO L� � �� �� � � J G � JK � � � � J  ) �� G %� ' &�

S1...Sn

� G  I I�� J � G � � K �� � H � 	 �� G� � � 
 G � �  ��� I� � � � � 	 � 	 �� � � �� � 	 � ��J � G � � K �� � H � 	 �� GO � 	 �  � � LK � �  I I� �  � �� �K � � J  � I� H J J � J �� K J J G  � J L� � I�J  	�O ���  � 	 J �  � G � J � G� � G � �� � H � J � J  � � G � J � ! G � 

s�� 	 � �� J � � �O � �K J J G  � J L� � IJ  	� � G� � L 	 G �� L 	 G � I� � �  ��  I I�� J � G � � K �� � H �� 	 �� G � � �� �� �  K � � G � �� G � �  � G � �� � �� G � � �� K J J G  � J � ! G � � GO �� G )� �� � 

� �� � J G � I 	� J � I� J �� �

� 	 G �� �� : # " # #% 9 8 $ #�  � GK � �K J  I �  �K J J G  � J � ! G � � G� � I� � � �  � G � �� � �  � J

��� � � � �� K L � H � JK I� J G ! � J LGK � �� � J G � � 	 � �� 
 G �O �� 	 G L 	 G ! � � G �� I� � �� G � � � �� � L� G  � G�  � J � � IK � � J � % � /%  � % #% "�� % ( " �� �! G � � G� � � � � 
  ��� � � �

� H � JK I � J G ! � JO  � J � � �K � J ��� � � � �� � G �  � J  ) �� G %� ' ' �

# 0 2 � ��
� < ; , ; ;= ?) : ; ) ,* <= < ; D = ,8 8 , ; ? �*E �

* ;<8
��� � J � G L 	 G � 92 � $ 9 ( #9' �2 /1 ��  �� 3 $ 9 �  92 � 	 � � G � K � � � J � � � J � H � J � �J  � L 	 G � I� � � 	 � � ��  I � � � � ��� L 	 G � K J � G �  ��� G 	 �� � GK � �K J  I I� G 	 � �� I�  IK ���� � G  �� K � � ��  I �� J �� � ���  �  I� �O K J � � ��  � J � G � ��� �� � � � � J � J 	 G � G�LK G � � �� �� 	 �� � J � G � IK � K G � 
 �� �� � � GK � �K J  I I� G 	 � � H � JK I �K � K �H � ��

� H � J � �� J � G  K � � G � J � � �� K J J G  � J K � � G � J �K JK � J G � IJ � G # ���  :� " #$% � ( #% $' 0#$% � (O � 	 � �K � � J K � �� J �� G �� J �� �  �JK J J  � I� H J J � �� I�  IK � � L 	 G �K J  	� J  �

� GK � �K J  I I� G�



%�� ��� � � JK J J G  � J K � � G � J � GK � �K J  I� H � J � � % �

Sum

Digit+

1

Sum

Digit+

3

Sum

Digit+

7

Sum

Digit

2

0

0

0

0 2

2

9

12

2

9

12

2

7

3

1
12

9

13

�  �� G %� ' ' 6 � H � JK I� J G ! 	 �K J J G  � J � ! G � � G� � � G � J� � � L 	 G 2 + 7 + 3 + 1

"� I 	 G J  � � I G � � � � � K L ��� � � H � J � �� J � G �� � JK �� JO �K � H � J � �� J 	 �� � IK �K � � �� �� �  L 	 G � �� � � � �� � J � I� JK � K �H � �  �K � ��� � ! � � �� � ��  � � G � ��� ! � �  � � 	 �� � �� G � ��

� 	 G �� �� G � J  � � � � � � ��� ��  � � I G � � � � � K L ��� � � H � J � �� J ��� �  � � � J  � �' ( ��

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

� H � J � �� J � G � �� �� I I�� ��  K � � G � J � � �K JK � J G � IJ � G �� � ���  :� " #$% � ( #% $' 0#$% � (O � 	 � � G �� L 	 G � � � � � �� K JK � � � � � � ��  � J  � I � L 	 G �K J  	� 	 � � J G � IJ � G � G

� ��M ) �� G %� ' % �  � � � �� �  �� � � � GK � �K J  I �� � �� I�  IK � � L 	 G �K J  	� � Q�� � �

� GK � �K J  I� �� )�  J  	� � � � � 
 ! �� K L # ���  :� " #$% � ( #% $' #$% � (  ��� � � H � J � �� JIK � � � �  ) �� G %� ' �� " I� � �� �� J � G JK �� J LGK �' ( ��Q� )�  J  	� ��  � � J � GK L J G � �� ��6 " J J H � �� � H � J � �O �� I�  IK �� � � �K � �� 	 � � GK ���K J  I I�� � G � � �� G� 0 � J K � � � � � � � � � 
 ! �� K L # ���  :� " #$% � ( #% $' #$% � (�FH � �� � H � J � �� J �� )� � G � G GK � �� G� � L 	 G ��� � � G  �� � GK � �K J  IO 	 �K � � � � G

%� 2K �  J � � %� � GK � �K J  I I� G
〈S〉 ::= 〈NP 〉 V P

* � I�  I 	� 6

〈NP 〉 ::= Det N

� 	 �6 N� 	 ��6 NJ �  � 6 DetJ �� � �6 Det� �� � � � 6 V P� �� � � 6 V P

�  �� G %� ' %6 �  �� � � � GK � �K J  I �� � �� I�  IK � � L 	 G �K J  	�

�� � J LGK  � � ��� �� J J H � �� � � GK G I O � 	 �K � � �� �� �  L 	 G � �� � � � �� �K ��� � � � � �� K L G � � �� G� � 	 � �� �� I�  IK �� � L 	 G �K J  	� � G� M J H � � � H � J � �� J �� )� � G � G

�� # ���  :� " #$% � ( #% $' #$% � �� J H � �O � 	 �� � �� G � � �� L 	 G ! � � G �� J H � �O 	 � � 	 �IK � � ! G � J  � I� H J J � J � JK � JK �K J J G  � J J � G  L 	 G �K L G 	 � ��� � ! G � � K GO �� 	 G G 	 � ���

� � � � �  � � K � � � � � G �� G � �K J  	� J  � �� K � ��� �� )� � G � J J H � �� 5 	 � ��� � ! G � � K G�G �� � � IK � � � � � 	 � G � � J G  IJ  	� � G � � ��� J  � I� H J J � �� J H � ��Q� � � ��� � � �K G � � � G 	 � ��� � ! G �  � K G LGK 	� � G �  � ��� �� J H � � �� )�  J  	� � G  � ��GK G I � JO � �� � G L- �� �� I�  IK �� � � �K � �� �� )� � G � �O � 	 � � ! G �� �� K L J H � ��

�� �� ��O � IK � �� � � LH � �� K � �� �� G 	 � ��� � ! G � � K GO � 	 � � G �� )� � G � J 	 �� � �K G � � JL 	 G J H � �� �� �� ��� M �� J J � J  � L! � �� � ! G � � G L 	 G G 	 � �� G� � �� �� 	 � �� �� � �� ��Q� �� I�  IK �� � � �K � �� � � � G �� �K � ��� � ! � �  �� � �� � J � G � � K � � H � 	 �� G� � � GK � �K J  I I�� 	 � 	 G ��� �  � ! J� � �� G� �� Q� )�  J  	� � G� � �� G �� J � � �� �� �

�� �  �J K J ��� I�� �� � ! J� � �� G � 	 � � J �� � � � 	 �� � �� � � � � � �� � � � 	 � � J �  � � 	 �

� �� � � � ��
5 � � �� G� � L 	 G � GK � �K J  I I�� �� )� � G � � J  � � �K G �� �� �� � � � �K � ��� � � IJ  J H � ��

� ��  ! �O � 	 � � 	 � � G K L �� �� G � I 	 �� � � � G � J � J G � IJ � G� Q� J � IH � �� �  �K � �JK � �� JO K J �� G � �� � � G �� )� � G � J � � � �� IK J � � 	 G O � 	 �K L�� � 
 �� G � �� � J G � �  ���K L G � � ��� 	 � � � � �� �  � J � K L IK J � � 	 G � GO �� GK L�� � 
 �� G �� 
 G � �  ��� �

�
	 �
	 � " � �# $� � ��� �

� H � JK I�K � K �H � � L 	 G � JK �� � � � � � 
 ! �� K L � �  ) IK J  	� � R �  ) IK J  	� �� )� �� G � �LGK J 	 # ���  :� " #$% � ( #% $' #$% � ( ��� �� � J ��� � G � � �� # ���  :� " #$% � ( #% $' #$% �O� 	 � G � � �� GK � � L 	 G �K J  	� �� LGK �� J 	 �  � � �� " G �� � �  ) IK J  	�O �� G 	 � LK J�J � G K � �� �� K � � � � � # ���  :� " #$% � ( #% $' #$% � (O  I I� �� �  �O L� 
 �� G � H � JK I�K � K ��H � �� �



%�� ��� � � JK J J G  � J K � � G � J � GK � �K J  I� H � J � � % ;

� � � � � �� !

! � � �� � � � � �	 � ��


� � � ! � � � � � �	 � ��


� � � � � � ! � � � � � � � ! � � 

[

�� � � � � �	 � ���

� � � � � � � ! � �

]


� � � � � � � � � � � ! � ��


! �� ! � � � ! � � �� � � � �	 � � 

[

�� �� � �� � �  � ]


�  � � � � �	 � �


! � � �  ��


� � � � �  ��


� � � � �  ��


�� � � � �  ��


� � � �  ��


� ��  ! � � � ! �� ! � � � ! � � �� 

[

� � � � � � � ! � �

]


� � �� �� � � ! �� ! � � � ! � � �� 

[

�� �� ! � � �� � ]


� 	 	 � � � � ��  ! � 

[

�� �� � �� � ! ]


� � � �� � � � 	 �

� � � ! � � �� �� �� 

[

�� �� � � � � ! � ��� �� � �� � �� �

]


� �� ! � � � �� �� �� 

[

�� �� � � �� ! � � �

�� �� � �� � �� �

]


! �� � � � � �� �� �� 

[

�� �� � ! �� � � � ��� �� � �� � � � ]


! �� � � ! � � �� �� �� 

[

�� �� � ! �� � � ! � ��� �� � �� � � � ]


�	 � � � �� �� �� 

[

�� �� � �	 � � ��� �� � �� � � ]


�	 � ! � � �� �� �� 

[

�� �� � �	 � ! � ��� �� � �� � � ]


� � � � � �� !

! � � � �� � � � ��  ! � 

[

�� �� � �� � ! �� � � �

[

�� � � �

[

�� �� � �� � � � ]�� � � �

[

�� � � �

[

�� �� � � �

� � � � ]� � � � � � � � � � �

]]]


� � � � � �� � � � ��  ! � 

[

�� �� � �� � � ��� � � �

[

�� � � �

[

�� �� � �� � �� �
]�� � � �

[

�� � � �

[
�� �� � � �

� � � ]� � � � � � � � � � �

]]]


�  �� G %� ' �6 �  �� � � � GK � �K J  I � � � � 
 ! �� K L # ���  :� " #$% � ( #% $' #$% � (  ���

�& 2K �  J � � %� � GK � �K J  I I� G




























































� �� �� �

 !" # $% &' �

! & $(























































)* �+ ,- � . )

/0 &( "

































� �� �� �

 ! " # $% &' * �

! & $(

























)* �+ ,- � . )

/0 &( "

[

, �1 �2 �

% &" 3 4 . �- � 5

 ! " # $% &' 6 � .

]

& #( "











)* �+ ,- � . )

/0 &( "
[

, �1 �2 �

% &" 3 4 67 8 5

 ! " # $% &' *

]

& #( " )* 9 , , )



































































& #( "











)* �+ ,- � . )

/0 &( "
[

, �1 �2 �

% &" 3 4 � , � � � � 5

 !" # $% &' : �

]

& #( " )* 9 , , )




























































































































�  �� G %� ' (6 0 �N L 	 G � 69 (  / � ( �� � � ( � � � G � �K L # ���  :� " #$% � ( #% $' #$% � (

� 	 G � ! J� � ��� � J �  � � 	 � � �� � � � � L �� � 	 � G � � � � JK J ��� # ���  :� " #$% � ( #% $' #$% �O� 	 � � � �  ) �� G %� ' (O � � K � � G � � �K L ��� K � � � � � � GK � �K J  I� � 	 G 	� � G � I� ���  � �� ��� � � IH � � � G ��� �  � J  L 	 G �K L �� " # #% 9 8 $ #� � " �$� 4 " #% 9; � 0 �N ��

� 	 � �� J � � � � G �� J G � �K J � J 	 � LK J J �� �� � J G � IJ � G � G �� GK G � 
 �� � �� �� � J G 	 � �K L � GK � �K J  I I�� 	 � � ! J� � ��� � �� I� � �� ��

�
	 �
	 < = � � � ��� � � $ >� �� � �� � ���

Q� J �� G �  � J � � I� � �� � �O � �� � 	 � �� G � ��� 	� J 	 � 	 �  � I � 	 �� � �� G � �K L � J J  ���� G �� �� �  ��� � 	 � ! � �O � �K G �� �� J  � ���  � � G � � � ! � �  �� � GK � �K J  I� G 	 � �� J � I� JK � K �H �K J 	 G �� � "� � � �K � 	� J 	 � 	 �  � I � J G � IJ � G IK � � 	 � � 	 �� � �� G � �  ���

� � � � 
 ! �� K L � J H �� G �  �� G � K � JK � # ���  :� " #$% � ( #% $' #$% � (O �� 	 G � � � � H � J � �� JIK � K � � �� �� � J  �O K J ��� � G � G �  � � I G � � � � � GK L � � �K � J  � I � � � 	 � � �  �� � 	 � ��� � � I G � � � � J � I� JK � K �H �K J 	 G�M K L��  J (� %� ( � � �H  � �  � � I G � � � � �� K L ��  � � G � � � ! � �  � � 	 �� � �� G � �  ���

 L 	 G � �� � � � �� � � � I G � � � � �� K L ���  � � G � � � ! � �  �� � GK � �K J  I�



�'

�� � �� � � �

 �� � �� � �� � � � � �

M �� J J � IK �  J � � � � I G � � � L� G � J �� K � K �H � �� 	 � � � �� � J GK J � � � GO � 	 � �  � �� GJ  � � G � � � L 	 G L 	 G � I� � �  �� � H � JK I�K � K �H � �K � � 	 G  J �� G� Q� G � LJ � G  � � I G � � � ��8% � "  # 60 7% ( # 8 / # # /4 0 $ � � H � JK I �K � K �H �K J 	 GO 	 � � 	 � �� � � H �� � �K L ��� � � � � I G � � � �� � 	 �  )� � G � J � � �K � � K L "K G �� H � � H � JK I�K � K �H �K J 	 GO � 	 � � �� � G �

�  � �  � �� J  � � G � � � L 	 G ���  � I G � � � � J � I� JK � K �H �K J 	 G� �  � � J  IK �  J �� J  � � I G �� � � � H � JK I�K � K �H � � K LK J J G  � J � GK � �K J  I I� G I 	 G J�N � �� J �� � �� � H � JK I�K � K �H � � K L �� � ! J� � � �� � ��� � H � J  � �� � � �� � GK ���K J  I � GO � 	 � J  � �  �� G �  � � I G � � � JO K J L � 	�  H � �� J � J � H � JK I� J G !O �� G  � � I G � � GL 	 G � �� � � ��  �� � �� � � ! J� � ��� 	 � � GK � �K J  I I�� � � � �� L� � �� �  � L 	 G � � �K J K J

�� J 	� � G � 	� � �� J � G �� �  �JO K J �K � � � � ! J� � ��� � � LGK � GK � �K J  I I�� �

�0 % )@ , CE * <* ;= , ;<D ?<=

� � G �� � H � JK I�K � K �H �K J 	 G � IK � I 	� � J G � � G � �O IK � K � K �H � �� K � � G  � � � � � � G �L 	 G � I� � �  �� � � �� GO ��� � G � � � � ! � ��� �� �K G �K � �K � �� J  �� � �� � J 	 J  � �K � ��J  �� G 	 �� �� J� Q� J IK � �� G � � # / �0  /12 � � �� G 8 / # # /4 0 $ � � �� J � �� � � � � G� � � ! I I� G

	� � GO �� 	 G �K � �� J � � � I� �� � H � JK I� J G ! L 	 G � � �� � 	�  H � �� J�

� % 2K �  J � � �� � H � JK I�K � K �H � �

<
	 � 	 � �� �� � �� �

"� � H � JK I�K � K �H �K J 	 GO �� G JK �� G � � �K � ��� � � IJ  �� # / �0  /12 J  � �K � �O �  �

� G � � � K J 	�  H � �� �� J � � � I� �� � H � JK I� J G ! � LGK J 	� � �� �� Q� J �  � �  ��O K JK � K �H �K J 	 G ��  G � �� G � GK � �K J  I I�� � � JK G J � H � 	 � � 	 � � � �K � ��� � � IJO L 	 G�� G � LJ � G � � � � 
 ! �� K L � GK � �K J  I I�� � G � � �� G K J K � � �� ��� � ! J� � � � 	 �

� � � I� � K � K �H � � G � J�Q�� � � JK IJ  I � J  � �� G � J 	 G � I GK � J  �K � K �H �K J 	 G ��O �K �� J � 
 ! � ��� J �  � � ! G �

	� �K �JO ��  � I� G � � �� G �� G  � G � ! � �� � L 	 GK J �� �� 	� �� � ��� � � � � � ! J� � ��

<
	 � 	 � � � 
 
 � �� � �

"� � H � JK I�K � K �H �K J 	 GO �� G JK �� G � � �K � ��� � � IJ  �� 8 / # # /4 0 $ � J  � �K � �O �  �

 � J � �� J � G � � � K J 	�  H � �� �� J � � � I� �� � H � JK I� J G ! � LGK  � � ��� �� Q� J �  �

�  ��O K JK � K �H �K J 	 G ��  G � �� G � H � 	 �� G� �  � ! J� � ���O �� G � � � I� �K � K �H � � G � JO� 	 � � � �K � ��� � � IJ L 	 G G � �� IJ  	� � G � � K � � G � � �K L � GK � �K J  I I�� � G � � �� G�5 � � �� G� � �  � � � �� �� �  � � �  �� H J J � J �  K � � ! � � �O �� 	 G � � � ��� � � � � � ! J� � �O� LJ � G � JK � JK � G � �� IJ  	� � G �  � � ! G � G � �� � � G � J J  � � GK � �K J  I I�� � � JK G J � H � 	 ��Q�� � � JK IJ  I � � � G � �� 	 � �� � � � IJ � G K � K �H �K J 	 G �� � J �� J J � G � K G � 
 �� �� �

�� � # / �0  /12 J  � �K � ���O �K � H � 	 �� G� �  ��� � � � � � ! J� � � � 	 J IK � �K ����� �  �� � � �� � G � � �� G� � � �� 
 G � �  �� GO � � G G � � �� G J  � G � �� IJ  	� � IK � � ! � �� ��Q�� � � LG � � �K � �� � � �� �  I G � G � 	 �  I I� � � �� �� �  ��  �O K J �� �K � �J � G � � �� GL� G � G J  � � JK G J � H � 	 �� J�

�0 # ( �D <* ;= , ;<D ?<=

R K � � � JO ��  � I�� K L ��  � � I G � � � � K � K �H � � � J GK J � � � G �� G K � � �� �� �O �  � � H ��JK I�K � K �H �K J 	 G �� �� �� �� � I� � �� � ! � ��  �� � �� � � JK � JK � �� �  �� J G ! I  L 	 G �K LK � � �� � �� G 	 G � �� IJ  	� � GO � 	 � �  �K L � ! � �� K L J  � �  �� G � L 	 G � JK �� � J G ! I�� 	 � �� �� � �� � �� J � G 	 �� �K � � �� �� � �� K L� � �� � �K L �� �  � �� �� G� �O � 	 �

� G � � � � ! � ��� �� IK � L� � �� �� K L J 	 � � �� � J GK J � � � G6 5� � # 60 7% ( # 	 � 8% � "  # 607% ( #� � � �� � J GK J � � � G� � � G ��� � G � � �� 	 �K � � �� �� �  I I� I� �  L 	 G � �� � � � �� �

� H � JK I �K � K �H � ��



�� � 3% � "  # 60 7% ( # 8 / # # /4 0 $ � � H � JK I�K � K �H � � � �

<
	 �
	 � � � � 
 �� � � � 


M ��  � � # 60 7% ( # � � �� � � L 	 G L� � �� � �� � 	 J �� J � � �� �� � � � � J  �O �� J IK � K L �� G � �

	 �O ��� � G �� �� �� � � � � �� G � 
� � �  � ���  I I� �  � � G �  �K J � ! G � �� �� �� � �O)� �� � �� G J  � K �� J  � �� J � �� � � J � � J � �O �� 	 G �� G )� �� � �� �� �� �  I I� K L� � �J

� G ��O � 	 � � �K L� � �� �� Q�� � � �� IK �  � �� � G 	 �� � I�� � J � 	 � 8 "' � #% "' �92 ��Q� J J � L 	 G J � ! J J � � � � J  � �� �� �� � � � G L� � �� J � � �� G �� �� �� �� � �� G � � �� J � GK L� � �J�Q�� � G  � ! G � � J H G I� � � � ��  � � # 60 7% ( # � � �� � � � G �� J  � � G ! � � � �� �� I 	 ���� � � � � � � 	�O � 	 � � G � G 	� 	 G J  	� K � J �� �� G 	 �� �� J � � J � G G � � � �O  � 	 � � ! J� � �J  � �� 8% � "  # 60 7% ( # � � �� � � � 	 �  � ! G � J � LK � � � IK � G � �� �� � I�� 	� �� J � �

� ! � � �� �� I 	 � �� � � ��5� � # 60 7% ( #K L� � �� � � IK � � 	 � � � � � G 	 �� �� G  L 	 G � �� � � � �� � �  � � �� JJ � � J H �  � �� �O �K � � �� � ��� IK � �K � � �  �� � �� �� �  � �� I I� � � � G � � �K L � H �� 	 �� GO �� G IK � K � � �� � 	� � G  �  � � � ��� �K � �� � G 	 �� � IK � 	� � J �O ��  � � � ���� J GK J � � �� K � � �� �� �  L 	 G � �� � � � �� � �� J 	�� � 	/ � K � K �H � � K L �� G � I� G � �

� GK � �K J  I�

<
	 �
	 � � �� 	 � 
 �� � � � 


M �� 8% � "  # 60 7% ( # � � �� � �K G � 
 �� � �� G � K GK � �� � J � �K � �� �� �  � �� �� G� Q� J

�  � �  ��O K J �� G  �� � G J � I G  � J � �� � J � I G  � J K � �� �� �  �� G � J� � �� G� Q� J J �L 	 G J � ! J J � � � � J  � �� �� �� � � � G L� � �� J � � �� G � � J  �O �� G  I I� IK � I 	 � �� �� ! � �� G � � 	 ��� G � J� � ��

� J H G I�� � � � �� 8% � "  # 60 7% ( # � � �� � � � GO K J ��� L� G � J � �� �� � � �� G )� �� � 	 �� �

� G ��� �� � J �� I ��O  � 	 � � ! J� � � J  �  � � # 60 7% ( # � � �� � �O � 	 �  � ! G � J � LK � �

� � G �� �� � � �� G � � �� J  ��� � � �O L� G ��� �� � J �� I �� �� �� � � )� �� �� Q� � � ����K G �� 8% � "  # 60 7% ( # � � �� � �  I I� �K � �� J �� ��� � J  �K J � �  � �� �� �  � �� I I�O�K �� GK G � 
 �� � �� � �� � ! � � �� �� �  �� �� �� � �� G �  �� �� �� ���

�0 � ���� � �	 
�� �� 	 ��� 	 	 � �� �� *E @ ; , �* ,@ , CE * <

Q�� � H � JK I�K � K �H � �O � 	 � �  � �� G J  � � G � � � L 	 G J � I� JK � K �H �K J 	 G �� � G 	 J 	 J H � ��O� G  K � � G � J � � �� 8% � "  # 60 7% ( # � � �� � J GK J � �  I 	 � � � G � J �� � �� 8 / # # /4 0 $ �K � K �H � �� � G � � � � � G� � L 	 G �� � � �K � � H � JK I�K � K �H �K J 	 G ��� � � � � �� �� G L 	 G 

�� J L� � ��� ���

� ( 2K �  J � � �� � H � JK I�K � K �H � �

stak

term. nont. term. term. nont. nont. term. term.  ...

resten af input-streng

terminale og ikke-terminale symboler kun terminale symboler

delparsninger

�  �� G �� ' 6 5 � � G ! � �� JK J  	� K L � ! J� � �� L 	 G �

0� K �H �K J 	 G �� �  � �� � K � � G � � � K � K �H � � � J GK J � � �� L 	 G � � �� K J 	�  H � �� � H ��JK I� J G ! � J � � �� LGK 	 � 	� � � H � JK I�K � K �H � �� JK �� G � � �� �� � � � �K � ��� � � IJ  ���

� ! J� � �O � 	 � � � � I� � K � K �H � � G � J� 0� K �H �K J 	 G �� �  � L 	 G � � �� K J G � �� � � G � � ! J�� � ��� � � � � 
 ! �� K L � GK � �K J  I I�� � G � � �� GO � LJ � G � �� ��� � 	 � � H � 	 �� G� � 

� ! J� � ��� � � � ! � � �� Q� G � � � �  � �� G 	� � J �� H � � ! J� � �� L 	 G �� GO � 	 � � �  ���L 	 G � � �� � G � �� � � G � J� Q� J J � L 	 G J � ! J J � � � � J  �K � �� � H � 	 �� G LGK ��� � � � � � ! J�� � � � G � � � ! � JO 	 � �� G L 	 G � � �� J �  �J � G G � �� � � G � J J  � � GK � �K J  I I�� � � JK G J�� H � 	 �� QK � � �� � J GK J � � �� � G 8% � "  # 60 7% ( #O �  � � � G � �� �  �� G � �� IJ  	� � GK L ��

� � �� � ! J� � �� L 	 G � � J H ��O K JK � K �H �K J 	 G �� �  � 	� G � J J � I 	� � GK L � ! J� � ���L 	 G ��� 	 � L 	 G L� � �� K � �� �� �  � �� �� G 	 � � LJ � G L� � ��� �� K G � 
 �� � K GK � �� � J �� �

�� � H G � �� � � G � �� � ! J� � �� L 	 G �� G�M �� I 	� I G � J � � L 	 G �� � �K L �� 8% � "  # 60 7% ( # 8 / # # /4 0 $ � � H � JK I�K � K �H �K J 	 G � G�� G � � �� �� �  � � 	� L 	 GK J I� � � � G � � G ! � �� J � G � � ! J� � �� G 	 � � ! J� � �� L 	 G �� GO�K �JK J I� � � � � � L� G � 	� � GK J  	� � G � 	 � � � � ! �� � �K L � H � 	 �� G 	 � G � �� IJ  	�K L � ! J� � �� L 	 G �� G�

<
	 <
	 � � � � � ���� � �� � >� � � � > � � � $ $�

"� � ! J� � �� L 	 G � IK � � K � � �� �� G � � G ! � �� J � G � � � � � �� � JK IK L J � G � � K �� 	 � I I�� J � G � � K �� � H � 	 �� G � �K G �� �� J  � �� � H � 	 �� G � 	 � � � �� G � ! J� � �� L 	 G���� � � � G � ! J� � �� L 	 G ��� � IK � � L 	 G � ! � �� � � �� � �� J � ! � J � � � � ! � J � � H � 	 �LGK ��� � � � � � ! J� � �O � � � I  LJ � � � H � 	 �� J  � 	 J � � � JK I I�� �

� � ��� � � � � �� �  � �� G �� �� �� �  I I� � � � ! � J � J � G � � K �� � H � 	 �� G LGK ���

� � � � � ! J� � �� � � � �  �  L 	 G � ! � �� � � � K L � JK I I��O � 	 � �� J � G �  � J  ) �� G �� ' �



�� � 3% � "  # 60 7% ( # 8 / # # /4 0 $ � � H � JK I�K � K �H � � � $

� 	 � �� J � G  � �� � J G � G � J �  � �� � G J  I I�� J � G � � K �� � H � 	 �  �� � ! J� � �� L 	 G �O	 � �� G �� � 	 �� �  � JK I I��O G � � G ! � �� J � G � � J � � �� G �  � ��� �� � H � JK I� J G !O � 	 ��  � G � G � G LGK J  � �  �� G � L 	 G � JK �� � G � �� IJ  	� � G�

<
	 <
	 �  � � � 
 �� �� �� � �

� 	 G �� � JK L � H � JK I�K � K �H � �� �  � � �� � 	 � �� � J K � JK � ��� JK �� � K � � �� �� � � � GK LJ 	 � 	� � � 	� � GK J  	� � G IK � �� J ( 69 : # 	 �% �  $' � �& 69 : # 	� � GK J  	� �� � 	� �K � � � G K J � � � ! � � �� J � ! � J � � H � 	 � LGK ��� � � � �

� ! J� � �� Q� J J � � �� ! G � GO K J K � �� �� � ! J� � �� L 	 G �� G  L 	 G �K L � JK I I�O � 	 ��� �  � J  � � � � ! � J � � H � 	 �� G �K G I� � � � J G � �� � � G � � J  �O � IK � � � ��  �� � �� � �� J� � � ! � J � � H � 	 �� Q� J J � �� G � � � � �O K J � H � 	 �� J � � � I  LJ � � � � �� � G � JK I�

��  $' � 	� � GK J  	� �� � 	� �K � � � GK J ��� � � � � � � JK I I�� �O � 	 �� � J 	� �K G L �� J� � � I  LJ � J � ! � J � � H � 	 �O �� � ���  �  I � � G � �� IJ  	� � QK K � K �H � �� L 	 G � � � G8 / # # /4 0 $ � � I� G �� J � � �K J �K � ��� � 	 � �� � JK I � � � 	 � ��� � �� � � GK � �K J  I�G � � �� G� � � �� 
 G � �  �� GO ��  � I� J J H �  � I �  � �� � L� G � �� �  � �� � L 	 G � JK � JK � G � �� I�J  	� � G� � � L� 8% � "  # 60 7% ( # � � �� � J GK J � � �� 	� G � J J � � �� G L 	 G �� � G �� �  � G � �� I�J  	� � H � � JK I I� � �K � �� �� � ! J� � �� L 	 G �� GO �� G � G �� �  �� � � K � � G � � �K L ���  � J  � � � � ! � J � � H � 	 �� GO � G G � � G ! � �� J � G � J�Q� J � G  ��� � � 	� � GK J  	� K J �� �� K L �� J � � � I� �� � H � JK I� J G ! 	�  H � �� �O �K

� GK � �K J  I I�� � G � � �� GK � � �� �� � J  �K J G � �� � � G � � H � 	 � � � I� �� � � G J  � �� I� � J �

� H � 	 �� GO ��  � I� JK L�� � 
 �� G � H � JK I� J G ! � J � 	�  H �� � �� � �� LGK �

<
	 <
	 < � � � ��� � � � � �� � �� �

� 	 G �� � JK L �� 8% � "  # 60 7% ( # 8 / # # /4 0 $ � � H � JK I�K � K �H � � �  � � � �� G � � K L ��  ��� I G � � � � 	� � GK J  	� � GK � � �� � J � � � ! J� � �� L 	 G �� G G � � G ! � �� J � G � J � � � � JK I I�

� 	 � � � I G � � � J�
# � � G 	 G �� � J �  � � H � JK I�K � K �H �K J 	 G �� ��� � � � �� � L� � ��� ��6

1 69 �� �4 /% � & �4 8 / � ( �/ �� "  � �

( 69 : #% �  $' �
�

�� 2K �  J � � �� � H � JK I�K � K �H � �

M � JK G J �� K LK � K �H � �� �  � �� G I� � � ! G � �� J 	 � � JK IO K L�� � 
 ��� �� K J � ���

� H � 	 �� G LGK ��� �  � � � � ! J� � � � G � � � ! � J� " LJ � G � �� ��� � 	 � � H � 	 �� G � ��� ! � � � 	 �� H � � JK I I� 	� G � J J � �  L 	 G � �� � � � �� � G � �� IJ  	� � GO �  �K � JK � �� J K L

� JK I I� � 	 I� �� � � GK � �� � H � 	 �� G  ��� � � � � � ! J� � � � G � � � ! � JO 	 � ��� �  ��� J � G � �� IJ  	� �� 	� � GK J  	� � G ��� � � � L� G JO �  � �K � � � �� �� � � J � �� � � J K � JK �

� JK I I�O � 	 � �� � G  � ! GK L�� � 
 �� G �� � ! J� � �� L 	 G �O � 	 � ��� � � � � � ! J� � � �K GI� � � � J G � �� � � G � � J  �� � �  � � ! J� � ��� �K G I� � � � JK � � � � J � G � �K L � GK � �K J  I�I��O �  � �� � � �� G � � G � K L � JK I I�� � � �� �� I I�� �� � �� � 	 � �� � GK � �K J  I I�� �

� JK G J � H � 	 �� Q� J J � �  �K L�� � 
 ��O K J � J � H � JK I� J G ! �� G L 	 G � �� G ��� � � � �

� ! J� � � 	 � � JK G J � H � 	 �� J � I�  � J � G � G� � �  � �� G � G � � G � � JK I I�O � 	 � � �� �� I�I�� �� � �� � 	 � �� G � JK G J � H � 	 �� JO � G �� J � J � � J GH I L 	 G K J � GK � �K J  I I�� � GJ � � J H �  �O �K �� G � � �� �� � � I�  � J � G � G � � G � � H � JK I� J G ! � G L 	 G ��� � � � � � ! J�� � � �� � ��� � H � J  � � GK � �K J  I I�� � �� � ! G IK J 8% � "  # 60 7% ( # � � �� � J GK J � � �� �

� K J � G �  I G � GO K J K � �� �� �� � �� G )� �� �O �� 	 G L 	 G �� G � I�  � J � G � G � G ! �  � �� � H ��JK I� J G ! � GO � 	 � � H � JK I�K � K �H �K J 	 G �� )� �� G� 0� K �H � �� IK � � 	 �  I I� � �� � J � G �

�  � � �� J J � � J H �  � �� �O �K ��� � �  I I� IK � G � � G ! � �� J � G � �K L ��� � � �� G �  � ��� ���K JK � J G � IJ � GO � 	 � � G  K � � G � J � � 	�  H �� � �K L � H � JK I� J G ! � G�

<
	 <
	 	 " �� >
 � �

"� � �� �� � � � � 8% � "  # 60 7% ( # 8 / # # /4 0 $ � � H � JK I�K � K �H � �� � GO K J �K � �� K L

�� � ! J� � �� L 	 G �� G � 	 � � G L� � �� J J  � �  � � JO 	 � � 	 � �  � � G �  � 9 � �� K J � ! G �L� G J J  � �� �� �� � �O I� � � � � ! G � � J 	� � � J L� G� � G 	 �� �� J �� � �� � � GO K J

��  I I� IK � K � � �� � K L � JK G J � H � 	 �� J� Q� G L 	 G IK � �� � � �� �K �J �� � �� G K � � G  �G � �� � � G � � J  � � JK G J � H � 	 �� JO � 	 � � � � I� J� � G 	 �� �� J � ! � �� G �K � ��� �� �8 / # # /4 0 $ � K � K �H � � � J GK J � � ��O �K � G 	 �� �� J � GO K J � ! J� � �� L 	 G �� G� �  I I� � GI 	 �� K J  �� �� � �� # / �0  /12 K � K �H � �O �� � � � �K � ��� � � IJ  � GK � �K J  I I�� �

� JK G J � H � 	 ��

2 	� � � I� �� � �� � G K J � H � JK I�K � K �H �K J 	 G �� I 	 � �� G J  �K J K G � 
 �� L 	 G � ! � � �

�� � � ! J� � �� L 	 G �� GO � 	 �K � �  �� � � �K � � G  � �  � �� I� � � �  � � � J  � �H � �  �� �� ��� � �� G� " J � I� � �� � �� � �� J J � � G  � �� � J G � G � J  ) �� G �� %�

0 � �� G � �� LGK �� J L� G � J � � � ! � J � � H � 	 �O IK � �� J � � �O K J ��� � � � � � ! J� � � I I� IK � K � � � � J � G � �O �K ���  I I� � JK G J � G �� � � J K L � H � 	 �� G� � Noun � � �� G

Adj� "� �� �� � �� �� G 	 �� �� J � GK J G � �� � � G � � H � JK I�K � K �H �K J 	 G �� � G � �� G � �O� � ��� I� � L � G � 	� K JK G � 
 �� �� � � ! J� � �� L 	 G �� GO �� G 	 �� � � G �H � �  ��  ��# / �0  /12 K � K �H � �� Q� J �  � �  �� K JK � �� � ! J� � �� L 	 G �� G � � �� G 	�  H �� � � 	 �� �

� IK � I� � � � K � � �� � K L � JK G J � H � 	 �� J�



�� � 3% � "  # 60 7% ( # 8 / # # /4 0 $ � � H � JK I�K � K �H � � � �

� GK � �K J  I6 〈S〉 ::= 〈NP 〉
〈NP 〉 ::= 〈NP 〉 〈PP 〉 | Adj 〈NP 〉 | Noun

〈PP 〉 ::= Prep 〈NP 〉

� ! J� � �6 Prep Noun Prep Noun

� JK I � � � 	 � �6

Start

shift Prep

reduce Prep

shift Prep Noun

reduce Prep 〈NP 〉
〈PP 〉

shift 〈PP 〉 Prep

reduce 〈PP 〉 Prep

shift 〈PP 〉 Prep Noun

reduce 〈PP 〉 Prep 〈NP 〉
〈PP 〉 〈PP 〉

Slut

�  �� G �� %6 N  � �H I I� J 8 / # # /4 0 $ � � H � JK I�K � K �H � �

�� 2K �  J � � �� � H � JK I�K � K �H � �

M � ! � J � K L��  J  � � I G � � � �� � 	 �  )� � G � J � � �K � � K L "K G �� H � K � � 	 G  J ��O � 	 �

� � J 	� JK �� G � �� � 	 � �� J J � � G 	 �� ��

�0 4 & ,= C<E * *E @ ; , �* ,@ , CE * < � 8 6 � ? �> <= < ;

"K G �� H �K � � 	 G  J �� � G �� � H � JK I�K � K �H �K J 	 G  � G � �� � J L 	 G I 	� J � I� J LG  � GK � �K �J  I I� G� 0 � � 	 G  J ��� IK � IK � �� � �� # / �0  /12  � � G ! � � � J 8% � "  # 60 7% ( # 8 / # # /4 0$ � K � K �H �K J 	 GO �K ��� � G  K � � G � J � � �� 8% � "  # 60 7% ( # 8 / # # /4 0 $ � � J GK J � �  � 	 �J  � �  �� G �  � � I G � � � JO ��� �� � �� # / �0  /12  � � G ! � � � GO �� G I� � �� G �� J �� �  �JK J K G � 
 �� �� � � ! J� � �� L 	 G �� GO � 	 � 	 �� � IK � K � � �� � LGK � JK G J � H � 	 �� J�"K G �� H � K � � 	 G  J �� �� � � G � � �� �� � �� J J  � �  �� G �  � � I G � � � � � G 	 �� � � � � �� K ��� � �� �  � 8% � "  # 60 7% ( # 8 / # # /4 0 $ � K � K �H � � � � � 	 �� �K J � � � GK �� # / �0  /12K � K �H � � � J GK J � � ��  � H � JK I�K � K �H � �� � � � 	 G �K � # / �0  /12  � � G ! � �� � ��� �� G

� � � �� H �� � � � � ! � ��� ��O L 	 G I �K G � �  �� J L� � ��� ���Q� J � IK � � � ! G I� �O K J ��� �� G  � � I G � � � � K � � 	 G  J �� � G �� � 	 �  )� � G � J � � G��  	� K L "K G �� H � K � � 	 G  J ��� Q�� K � � I  � �� G �  � � � �� �� � � � L �� � � IJ � G  L 	 G � 	 � �J  � "K G �� H �K � � 	 G J  ��� Q�  �K � �� ! G �� �� � H � JK I �K � K �H � � G  L 	 G �K L L 	 G � I� � �  ��

� ! J� � �� L 	 G �� G � G  ��� � � K � K �H �K J 	 G G � � G ! � �� J � G � J � � � � JK � JK � � JK I I� � 	 � 8% � "  # 60 7% ( # 8 / # # /4 0 $ � K � K �H �K J 	 G �� � "K G �� H � K � � 	 G J  ��  �� H J J � G  � J � �� J�� � ! � �� G � � JK IO �� G � �� � 	 � �� G K � ��  �K � �� ! G �� �� � ! J� � �� L 	 G �� G � � J J � J� �  � � K � ��� � � � � 
 ! �� K L� � �� G � LG � � 	 � J  � K ��  � JK I I�� � Q� G � � � � GK � � 	�G  J ��� � � � G � �� I 	 � �� � � � I G ! � �� ��O �  �� � 	 � ��� � G  � JK � � J  �K J � �� � J � G �K � �� I 	� J � I� J LG  � GK � �K J  I I� G� Q� J � G ��� �� G  � � I G � � � � � 	 �  )� � G � �� � � G��  	� K LK � � 	 G  J ��� �� G  � 	 �  I I�O �K ���  I I� IK � � �� � J � G � �  � � �� J J � � J H��  � �� �� Q�� � � G � � J G  IJ  	� 	� � J � G � � � G � � �K L ��� K � �� G �� �� � � � �� G �  � ��� ���K JK � J G � IJ � GO � 	 � � G  K � � G � J � � � H � JK I� J G ! � G � � �� G 	�  H �� � �O � � �K � ��

� � �� � 	 �  ���  � � I G � � � � 8% � "  # 60 7% ( # 8 / # # /4 0 $ � K � K �H �K J 	 G� Q� G )� �� �

� � �� �� �  I I� �K � �� � H I �  � I� � J G � IJ � G � 	 �  "K G �� H � K � � 	 G  J ��O 	 � � 	 � � G

� G � � � �K �� J L 	 GK J I� � � � � �� � J � G � ��� �  � � �� � J � � J H �  � �� ��Q� J J � �K G � 	 � � ���  � J H �� � �  ��� �� G � �J ! � IJ � K � � �� �� � � �O �� 	 G I� � � � �� J J � � J H �  � �� � � G G � �� �K � J� Q� J � IK � � 	 � �K � � �  JK � I� G� �O � � G � GK � �K �J  I I� G � � L 	 G �� �� Q�� �� G � �� I 	 � �� � � � � I G ! � �� �� ���  �� �� ��� J � G � ���� ! � �  �J �� G � �  �� �� JK IJ  I �� � �� � JK I� G� � ! J� � �� L 	 G � � G �� � � ��� K JL 	 G � J G ! I I�  L 	 G � 	 � � J  � �� � �� � G � � ��  �� � � � K LK � � 	 G  J ��� � R ��  �� � � �� �� GK � � 	 G  J ���  � JK � � J  � 	 �� �K J � �� � J � G � K J J G  � J J � GO � 	 � �� J � G  � � I G � � � J K L��  J (�� �



�� ( "K G �� H � � H � JK I�K � K �H � �� � 	 �  )� � G � J �;

<
	 		 � �� 
 � � � � � � � � ��� � � � � � � � ���� � �� � >� � �
� 
 � � �

� 	 G � 	 � � � � I� JK J I� � � � K L �� G � 	 �� H � � ! J� � �� L 	 G �� GO � 	 � �K � � � � � � �� G�

� � 
 � K � K �H � ��O � GK � � � � JK  ��O �� �� 	 � �� 	 �� � IK � K � � �� � LGK � JK G J � H � 	 �� JO� G �� J � � �� �� �  �JK J �K � � �� G � � L 	 G �K J  	� 	 � �� �� I� � J � � ! J� � �� L 	 G �� G

�� � � 	 JO ��  � I� � H � 	 �� G ��  � � J � GK L� Q� G L 	 G ! � � G � � �� � �� ��� J � G � 	 � �  ���� G  � JK I I�� � LGK K J � ! G � � H � 	 �� G J  �  � J � �� JK J � ! G � � ! � � �� GK L � � IK � � J �9 #� 4 (�
" J 9 #� 4 � G �� G � �� � LGK � GK � �K J  I I�� I 	 � � � G � J �� � �� � 	 �  J  	�  �K � �J

�� 
 G � �  ��� � � H � 	 �� G� � 	 �  J  	� �� �K G I� G � � �� � �� � G  I�

〈NP 〉 ::= 〈NP 〉 • 〈PP 〉

� G  I I�� �  � J H �� � � � GO K J � H � 	 �� G� � J  � � �� � J G � L 	 G � G  I I�� � G  �� � � J ����I�� � JO 	 � � H � 	 �� G� � J  � �� 
 G � L 	 G � G  I I�� L 	 G � �� J � �K J  � � � ��� I�� � J � LJ � G�L� � ��� ��� " J 9 #� 4 K � � � � G � � �� �� �O �� 	 G  �� � � �� G � �� � � H � JK I�K � K �H � �� IK �

� ! G � � �� J J  �� "� � ! � � �� K L 9 #� 4 ( �  � � G J  � � �K G �� �� �� 	 GO 	 �  ��  � I� G � � �� G

� H � JK I �K � K �H � �� IK � � ! G � � �� J J  ��

� ! J� � �� L 	 G �� G� � G � � G ! � �� J � G � �K � J � �� � K L � JK I I�O � 	 � � �� � 	 � �� G � ! � � �� GK L 9 #� 4 (O �� 	 G �� L� G � �� � 	 � � J � H � 	 �� G� #� �K � �� L 	 G �� � � � ��� �� 9 #� 4 (

� G K J �  � � ��  � I� �� �  � �� �� GO �� G � G J  � G � �  � �� � � ��� L 	 G GK � �� G� � K L ��# / �0  /12 J  � �K � ��Q�� � ! � � �� K L 9 #� 4 (O � 	 � � � �� G �� J � � � G � J � � �� ��� J  �� � JK I L 	 G �� � ! J�� � �� L 	 G �O �  � � � �� �� �K � J  � � �� � 	 � �� 	� �H �� � �� G 	 � �� 	 G 	 �  ��  � I� G � � �� G

� H � JK I �K � K �H � �� IK � � ! G � � �� J J  �� # � �  �J  �� J K LK � J6 � �  � I� � H � 	 �� G �� GIK � L 	 G � �� J � � � LJ � G L� � ��� ��� Q� J J �  �� H J J � � L- J  �K J K L �� G �O 	 � � J � H J � ��� ! � J � H � 	 � IK � K � � � � J � G � �  L 	 G � ! � �� � � � K L �� K � �� G � �� � � � ! � J � � H � 	 �� G�

�- K � � � � G

〈PP 〉 ::= Prep • 〈NP 〉

K J �� G � � J 	� � G � ! � J J � G � � K �� � H � 	 �� J PrepO 	 �K J  I I�� J � G � � K � � H � 	 �� J
〈NP 〉

L 	 G � �� J � � � LJ � G L� � ��� ��� QK 〈NP 〉 � G � J  I I�� J � G � � K � J � H � 	 �O � �

� GK � �K J  I I�� � �� � 	 � �� �� � � �� G � � G � G � � �� G �� � � J 〈NP 〉� � � �� � J G � �  ��� �" J L 	 G � �� J � J 〈NP 〉

IK � �� G L 	 GK � � �� � J  � �� K � ��� � H � 	 � � � I� �� �O ��  � L� G � J �

(& 2K �  J � � �� � H � JK I�K � K �H � �

� #� 4 �

〈PP 〉 ::= Prep • 〈NP 〉

�% �  9 � #� % �  � 9 #� 4 ( �

〈NP 〉 ::= •Noun

〈NP 〉 ::= •〈NP 〉 〈PP 〉
〈NP 〉 ::= •Adj 〈NP 〉

�  �� G �� �6 " I� � �� � �� �� G ! �  IJ � G � �� 9 #� 4 (

� H � 	 � �� G �� � 	 �� � � G  �K � � J �� � H � 	 �� GO � 	 � L 	 G � �� J � � � LJ � G L� � ��� ���0 L ��� � � � G � � � �� � JK �� � � J H �� G �  �� G � K � JK � 9 #� 4 (O � � IK � � J � � % �  9 � #� % �  �9 #� 4 (O � 	 � ��� � G � G � � G � I� G � � J � � LGK �� 9 #� 4 (O � 	 �K � �� G � �� � G � �� � 	 � � J 

� ! � � ��� � Q�� L! G �  �� � ! � � �� K L 9 #� 4 (O � 	 � IK � � � �  ) �� G �� �O  � � I G � � G

� � �� �� � ��  � I� � H � 	 �� G� J � G � � K �� � 	 �  I I�� J � G � � K ��� � 	 � L 	 G � �� J � � 	 �IK � K � � � � J � G � � � LJ � G L� � ��� ��� Q� � G ! �  IJ � G � �� 9 #� 4 ( � G  K � � G � J � � � GK ���K J  I I��  ) �� G �� %�

�� � ! G IK J L 	 GK � � G � ��� LGK � H � 	 �� G J  � 9 #� 4 (  � JK I I�� �  I I� ! � � G � G � �

��� 	� � G 	 G �� � �� 8% � "  # 60 7% ( # 8 / # # /4 0 $ � K � K �H � �O ���  � 	 J ! � � G � G G � � G ! � ���JK J  	� �� K L �� � H � 	 �� G � 	 � �  � �� G  � JK I I�� �

<
	 		 �  � � � 
 �� �� �� � � �
�� � �

0 � � 	 G  J ��� K G � 
 �� G � JK �  � �� � �� J 	 	� � GK J  	� � G ( 69 : # 	 �% �  $' �O ���

� � �� L� � �� �  �  �� �  � J K � �� G �� �� � L 	 G �O �K � JK I I�� �  I I� � ! � �� G �  � � J � G K L

� H � 	 �� G ��� K L � ! � � �� GK L 9 #� 4 (�& 69 : # 	� � GK J  	� �� � IK �  I I� � ! � �� G �  � 	 J � � � I  LJ � �� J � H � � � ! � J � � H � 	 �

� �K � �� � JK I I�� �O ��� � IK � L 	 G �� � G � JK I � � � I  LJ � �� � � �  �� � � � ! � � �� K L9 #� 4 (O � 	 � � G 	�  H � �� J � � K � � G � � �K L ��� �� I� � J � � JK I 	 � �� J � � � I  LJ � ��

� H � 	 �� � 	 G �� � G � JK I �� G � � �� J J � � � �K J �K � ��� � 	 � �� �� J � H � � H � 	 � �� �

�� J � � � G � J � � JK I� �� ��� J � � ! � � �� K L 9 #� 4 (� Q� J � H � � H � 	 � � I� � �� 
 	 �� G� �

� ! G �  �K � � J �� K L � JK I I�� L 	 G � �� J � �� � H � 	 �� G� Q� J J � � � �� G � � �� � � � �K J

�K � ��� �  �� � � H � 	 �� J � LJ � G � G  I I�� K � �� � JK I� �� ��� J � J � 9 #� 4 ( �� � �� J � H �

� H � 	 �� Q� G � LJ � G I 	� � G � �K � �� �� �K J � ��� �� 9 #� 4 ( 	� � G  �� � H � ! � � �� 	 �

	� �K J � G � � � � �K J � H J J � � G  I I�� � J � I G  �J � 	 � �� 
 G �O �� 	 G � LJ � G �� G J  � L� 
 � �

� G ! �  IJ � G � �� 9 #� 4 ( � 	 � J  � �  �� G �  � � I G � � � J�



�� ( "K G �� H � � H � JK I�K � K �H � �� � 	 �  )� � G � J ('

� �  � �� J � H � � H � 	 �  I I� � G  �K � � J �� L 	 G � �� J � ��  L� � �� ��� � � � JK I I��

� � � G � J � � ! � � �� K L 9 #� 4 ( IK � �� J � H � � H � 	 � � � �� �� �  I I� K � � � � J � G � � � �LGK �� # / �0  /12 J  � �K � �� Q� J  � J H �� GO K J ��� � � � ! � ��� �� � JK I IK � � �  �� �

� ! IO �K ��� K � �  �� � � �K � � G  � �  � I� � � � G � �� � � G � � J  � � JK G J � H � 	 �� J� Q� G � � �LGK � 	 G J � G � � � 	 � �� K L �� � � � � I� �� � ! J� � �� L 	 G �� GO � 	 � ) I � 	� K J L 	 G J � ! J J � 

��� K � � � �� �  �� 8% � "  # 60 7% ( # 8 / # # /4 0 $ � K � K �H � ��

��  $' � 	� � GK J  	� ��O � 	 � � JK �  � L� � �� G � LJ � G �� � G ( 69 : #� 	� � GK J  	�O � � �� G � � �� G

� 	 � L� G �� � G � JK I 	 � G � �� IJ  	� � G � G �� �  ��� Q� J J � IK � � � �� G � � � � � � 	 JK J

 � J GK �J � ��� � � � G � J � � ! � � �� K L 9 #� 4 ( � � � JK I I��O L 	 GK J � � 	 �� G  I I�� 

� 	 � �� 9 #� 4 ( � G � �� J J  � �� ��� K L �� 
 G � �  ��� � Q� J J �  � J H �� G � � � �  �O K J �� �� �

�� 
 G � �  �� � G ��� I�� � JO �� 	 G � � � �� G � G  K �  � L 	 GK J G � �� � � G � ��� ��� I�� � J ��� 
 G � �  �� J  � � H � 	 �� J  G � � ��� � � �� � J G � �  ��� "� G � �� IJ  	�  � J H �� G � 	 � L� GOK J � J � � �� G � � G � K L �� � � � G � J � � JK I� �� ��� J � G L 
 � G� � � 	 � � G � JK J J � � K L � J � H J�� 	 G � I� � ��� � G  � 	 JO K J �� J � � � ! � �� G � ! � � �� GK L 9 #� 4 (O 	 �  I I� � H � 	 �� G�

" LJ � G K J �� G � �� � � G K G � � � � G � J � � JK I� �� ��� J � G � G L 
 � G� � JO )� �� � ��� � H �

� ! � � �� K L 9 #� 4 (O � 	 � � IK � � G � JK J J � �� �� � �� � J �K � �� � � ��O � 	 �� � G � J

� H J � H � 	 � � IK � � � � I  LJ � � � � � JK I I��  ( 69 : # 	� � GK J  	� �� � M �� J J � J  � L! � ��

� G �� G  � 	 J JK �� 	 � � J  I I�� J � G � � K � J � H � 	 �� *  �� � 	 �  ( 69 : # 	� � GK J  	� ��IK � �� J �� G � I�O K J �� J � � � I  LJ � �� � H � 	 �  I I� � G  �K � � J �� L 	 G � �� J � ���Q� J J � �� � L� G � G � 	 �  ( 69 : # 	� � GK J  	� ��O K J � JK I I�� L 
 � G� � �O �K � ! J� � ���L 	 G ��� � � �� �� �  I I� IK � K � � �� � LGK � JK G J � H � 	 �� J� �� � � � � I  LJ� � ��� IK ��� G 	 �� � 	� � J �� H � K L� �� J J � �� 9 #� 4 (O � 	 � � � �� �� � IK � �K � � �  K �  � L 	 G � � G �G � �� IJ  	� � GO ��  � I� J � �� � J � G � � � 	 �  ��� K � � � �� �  �� 8% � "  # 60 7% ( # 8 / # # /4 0$ � K � K �H �K J 	 G � � �K J I 	� � G � � JK I I� 	 � �  �� �� �� �� K G � 
 �� �  �� G � � � ��

�� �  �� � ! J� � �� L 	 G �� G�

<
	 		 < � � � ��� � � � � �� � �� �

Q� J 	� � G 	 G �� � �� L 	 G �� K LK � � 	 G  J ��� � G �  �� � 	 � L 	 G 8% � "  # 60 7% ( # 8 / # # /4 0 $ �K � K �H � �� � ��� # / �0  /12  � � G ! � �� � �� " J K � JK � ��� JK �� � IK � �K L ( 69 : # 	 �% �  $' �O � � J  �K � �� � H � 	 �� G  ��� � � � � � ! J� � � � G � � � ! � J�

� JK G J � J � �� � � � G� � � G � 	 �K � �� G �� �� �O �K �� G  I I� � ! � �� � � � �� � �� J 	 �

� JK I � 	 � L� G ��� �� � �� �  J � � � ! � � �� K L 9 #� 4 (� Q�� � � � ! � � �� )� �� �

� � �K J � � L� G � � J � H J � JK G J � H � 	 � 〈Sn〉

	 � �� � H G � �� �O �� GK � � �� G �� J � H �

� JK G J � H � 	 � 	� � G  � GK � �K J  I I�� � 	� G � �� �  �� � JK G J � H � 	 �6

( % 2K �  J � � �� � H � JK I�K � K �H � �

〈Sn〉 ::= 〈S〉

Q�� �  J � � �� 9 #� 4 � � ! � � �� � � �� G � � � �K L � J 9 #� 4 〈Sn〉 ::= •〈S〉 	 � �� J  ���� G �� �� � G ! �  IJ � G � �� 9 #� 4 (� � � ��� � � �� �  I G � � LGK � JK G JO K J �� J L� G � J �� � � ! � J � � H � 	 � 	 �� � � GK � � �� �  �J LGK � JK G J � H � 	 �� J�M � 	 � � ! J� � � J  � ��� K � � � �� �  �� 8% � "  # 60 7% ( # 8 / # # /4 0 $ � K � K �H � � �  �K ��JK � �� J K L � JK I I� 	 � ! J� � �� L 	 G �� G  I I� � �� �� I I�� �� � 	 I� �  ��� � � � � H � JK I��K � K �H � ��O �K �� G � G � � � J �� �  � �� � L 	 G K J IK � � � G � �  G � �� �  �� �� �� � �� G

� � �� G � � 
 �� Q� G L 	 G �  �K � JK � �� J K L � JK I I�  � � ! �� �  � 	� 	 �� � �O K � J � LJ � G�� 	 G �K � �� G � �� IJ  	� � �� �  � �� �� G �� G 	� � J � GO 	 � �� 	 G �K � �� � JK I I� �� G

� � � G 	� � � � � � K � � G � � �K L # / �0  /12  � � G ! � �� � ��� �M L 	 G � �� � � � �� �K L� �� J� � ��� K LK � � 	 G  J ��� ��  � �� G ��� �� � � � � J 	� G � J J � ��G � �� �  ��� �� � ! � �� J �  � G 	 � ��O �K � � � G � J � 9 #� 4 � � ! � � ��  �� � JK I I�O � 	 � � G

� �� J �� �� � � 
 ��  ��� � � �K � � 	 G  J ���O � � �� G � � �� � L 	 G � J 9 #� 4 �� � � � � � �� �� J6

〈Sn〉 ::= 〈S〉•

Q� J J � �  � � G � � � �  �O K J � GK � �K J  I I�� � 	� G � �� �  �� � JK G J � H � 	 � � G  �� � � G

��� I�� � JO 	 � �� G �� �K J �� J �K G � ! G � J �� �  �JK J G � �� � � G � ��� � � � � � ! J� � �J  � � JK G J � H � 	 �� J� *  �� � 	 � L� G IK � �� G L 	 G J � � J H �  �� � GK � �K J  I I� G � ! G �� � G � � JK I I� �� � �� J � � � ! � ��� �� 9 #� 4O � 	 � � � J GH I L 	 G K J �� G )� �� � � � G �L 	 G � I� � �  �� � H � JK I� J G ! � G L 	 G ��� K � K �H � � G � �� � ! J� � ��

�0 � (E @ ; , �* ,@ , CE * < , � , ; ;= ?) : ;D = ,8 8 , ; ? � �<=

� H � JK I�K � K �H � � L 	 GK J J G  � J � GK � �K J  I I� G � G  I I� � � �� �� �  ��  � K � �� G �� �� �

�� � L 	 G � GK � �K J  I I� G � ��� K J J G  � J J � G� N � �� J IK �  � � �� J  � L! � �� � ! G �K J L �

	�  H � �� J � J � H � JK I� J G !O �� G L 	 G � �� G �� � � �� � ! J� � � �� � � GK � �K J  I I�� �0J �� G � � L 	 G K J J G  � J � GK � �K J  I I�� � � � � I 	 � ��� �� � LJ � G L� � ��� �� � � L� G � �

� 	 � ��  � G � �� � �� G � � K � � G � � �K L J G ! � J � � � � 	 � � 	 � 	�  H �� � � �K G  I I�

� � �� �� �  ��  � � 	 ���  � J H �� � �  � � � � � � H � JK I�K � K �H � �� � � 	 G � I� � ��� 	� � J � GL� G � J � � GK J J G  � J J � G� � � � � GK �� � �  G � IJ �  � H � JK I�K � K �H � �� �

0J J G  � J J � G� � IK � � � � GK �� � � � �O K J K J J G  � J � ! G � � G� �  � G � �� � � �� �� �� JK IJ �� �K J � H � JK I� J G ! � J 	�  H � �� �� Q� J I G ! � � G � � �� L� � �� �  �O K J � H � JK I��K � K �H �K J 	 G �� 	�  H � �� G � H � JK I� J G ! � J � � �� � � �� � 	 � �K G � 	� � G � G �� � ��



�� $ � H � JK I�K � K �H � � K LK J J G  � J � GK � �K J  I I� G ( �

L 	 G � I� � �  �� K J J G  � J J � G � K L � ! � �  � �� �� G K L � � K � ��� � �- �  � �� 8% � "  # 60 7% ( ## / �0  /12 K � K �H � �  I I� L� � �� G � �� � � � � J � 	 � J �� � ��� J  � �  �� G �  � I� I G � � � �K J J G  � J � GK � �K J  I LGK ) �� G %�� O � 	 � � �� �� I I�� �� � �� �� G � ! G � � G 	� K � 

� K G � � J G ! � J� R � �K � ��� � � IJ � J L 	 G K J J G  � J � G � �� � �� G� � � G � � �� �� �  � � ���K L � H � JK I� J G ! � JO ��� � H � JK I�K � K �H �K J 	 G �� 	�  H � �� G J G ! � J 	� � � LGK �

� �  � K J J G  � J � ! G � � G� � �K �� G �  � � G � �� �  JK IJ �� �O K J � H � JK I� J G ! � J 	�� H � �� �O �  � �K � � � � �� K L� �� J J � J � H � JK I�K � K �H � �  I I� I� � � J � �� � � J � H � JK I��J G ! ��� 	 �� � �� � ��  � G � �� � �� K J J G  � J � ! G � � G� Q� G � � 	� � G � G �� J �� �  �JK J � � � ��� � � �K � J  � I� � � H �� � �� � 	 �K J J G  � J J � G� � � � �� G� � �� H �� � � � � �K � K �H � �� � L 	 G �� � Q� J J � I� � � � L- � ! G � � 	 � ��  � � G ! � � �� �� LK IJ 	 G  L 	 G � 	 � �J  �O ��  � I� � ! J� � �� G �� G � � � I� �K J ��� � � � L� G � �� K � K �H � � L 	 G� � 	 G ��� � �� ��� �� K J J G  � J � GK � �K J  I L 	 G �  �� �� � � � �� G  ) �� G %�� I� � � � �K � L 	 G � � J  � ��

�  �O K J �K � I� � � � � I� �� K J ��� I�� �� � ! J� � �� GO ��  � � � �K � J  � I� � ! G �  �K G

��� �  LG � J� QK �� G L 	 G �� � G I� � ��  � H � JK I� J G ! � G� � )� �� � �� K J J G  � JO � 	 �K � � � � G �� J �  � J  � � G � �� � �� G � � � � JK JO � G �� J J �  � 	 J � J �� � G �� � � � 	 �K J

� 	 � �� � 
 � �� � ��� � � K J J G  � J � � ! G � � � � � � G � ! G � �� � J � G G � �� �

9O K L GH �� �

� H � JK I �K � K �H � �� L 	 G �� J J � �� � J G !� Q�� � � �� IK �  � �� K � � �� �� � � �� � G �  ��� � � I G � � � � J � I� JK � K �H �K J 	 GO � 	 � �� � � �K � J  � I � � G ! � �� � � L 	 G �� � ! J� � �� G�� G ��� I�� �� ��

( ( 2K �  J � � �� � H � JK I�K � K �H � �



( $

�� � �� � � �

� � � � � �� � � � � � � �� � �

M �� J J � IK �  J � � � � I G � � � 	�  H �� � ��� K L J � I�K JK � K �H �K J 	 G �� �K �J �� ��

� 	 � � � G � �� � � �� � GK � �K J  I I� G� �� G � J � � � � � J I 	 G J 	� � G �  I 	� � G J � I� JK � K �H��K J 	 G �� �� 	 G � LJ � GO ��� 	� J 	 � 	 �  � I� � 	 �� � �� G � �  L 	 G �K L ���  � � G � � � ! � �  ��

� GK � �K J  I � � I G � � ��Q� G � LJ � G  � � I G � � � ��� � � ��  � J  � I� � GK � �K J  I �K �J �� 	 G �K �O ��� � � � J H G � J

�� �K J J G  � J J � G  � � � G  � JK � � J  �K J � �� � J � G � ��� � � �K � J  � I� � L 	 G �K J  	� �Q� � � ��� �� )� � G � � � J K � JK � K �  � L� � IJ  	� � GO � 	 � �� H J J � � J  �K J  � � I G � �K J J G  � J L� � IJ  	� � G� � L 	 G �� � � ��  � J  � I� G � � �� G�F  � �  � � J  � � I G � � � �� 	 G �K �O ��� � 	 �  )� � G � �� � � �K � � K L "K G �� H � K � � 	 G  J ��

� 	 �  )� � G � � H �� G �  �� G �O L 	 GK J � � �� G � J � J J � ���  � � I G � � � � L� � IJ  	� K �  J � J�

40 % - �<= ) C ? �

F� I� JK � K H �K J 	 G �� � 	� �K � � � G � � K � � G � � �K L �� � ! J� � � �� �K � � � � � � � K L

	 G � I �K � � � GO K J )� �� � � �O � J � � �� G � � G �  � �� � �� J � � �K � J  � I� � � � 	 � �  � ! J�� � ���  L 	 G �K L �� � � IK � � J �  � � I G � � G �� " I� � �� �� G � � � �� 	 � � � �K JK L 	 GJ � I� JK � K �H �K J 	 G �� I� � � � � ! G �6

(� 2K �  J � � (� F� I� JK � K �H �K J 	 G ��

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

↓
〈Lack〉[〈WRT 〉 : 〈V itaminC〉]

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

↓
〈Symptom〉[〈CBY 〉 : 〈Lack〉[〈WRT 〉 : 〈V itaminC〉]]

"�  � � I G � � G � G �� � ! J� � �� L 	 G �  �� � � �� � GK � �K J  IO IK � �� J ���  � � G � ��� ! � �  �� � GK � �K J  I� Q��  � � G � � � ! � �  �� � GK � �K J  I G � � G ! � �� J � G � G �� 	��J 	 � 	 �  L 	 G � J �  ��� � 	 � ! � �O 	 � J  � H �� G � � ��� � � �� �� � J G � IJ � G � 	 � ��� � J H �� � �O �� G ��� J � � � �K L � ! J� � �� G� �O IK � � ! � �� � 	� � ��R � 	� � G ���  � � G � � � ! � �  �� � GK � �K J  IK G � 
 �� G J � I� JK � K �H �K J 	 G �� �� �

�� �� � �� � � �� � GK � �K J  I IK � �� J ��� � � ��  � J  � I� � GK � �K J  I� Q�� � � �� �� J  � I� � GK � �K J  I ��  � �� G �� �� G � �  G � IJ � G 	 � ��  � H � JK I�K � K �H � ��O �K ��� �� H J J � � J  �K J L 	 G � J � � ! J� � �� G� � � �� G 	 � �  �� 	�  H �� � �� M J � I� JK � K �H �K J 	�G ��  �� H J J � � � GK � �K J  I I�� � 	 � � � �K � ��� � � IJ L 	 G �� J GK �  J  	� � � � H � JK I��K � K �H � � � � � � 
 ! �� K L ��� � 	 �  )� � G � �� � � G �  	� K L "K G �� H � K � � 	 G  J ��� QKJ � I� JK � K �H � �� 	 �� � � IK � 	 � LK J J � 	�  H �� � ��� K L � �� � � ! J� � ��� � � � �K ��J  � I� � � � 	 � �O � � � J H G � � � GK � �K J  I I�� �� �K J J G  � J J � G J  � � �� � J � G � �K L ���

� � �K � J  � I� � L 	 G �K J  	�O � 	 � 	�  H � �� � � � �� G � � 
 �  J � I� JK � K �H � ��  L 	 G �K L

 � � I G � � G ��
�� � J 	� � G 	 G �� � J IK � �K � �  ��O K J ��� � � ��  � J  � I� � GK � �K J  IK � � �� �� � � 	 �

� � �K � ��� � � IJ L 	 GK J L 	 G � J � �� � � � ! � J � � ! J� � �� GO 	 � ���  � � G � � � ! � �  ��

� GK � �K J  IK � � �� �� � J  �K J  � � I G � � �� G � � � � �K � J  � I� � � � 	 � ��

40 # �<@ ) <D = < )+* 8 
* * ?D < D = ,8 8 , ; ? �

Q��  � � G � � � ! � �  �� � GK � �K J  I � G �� � � �� � GK � �K J  IO � 	 � � � �� �K � �

� � �� G ��  � � I G � � � � �K L �� 	� J 	 � 	 �  L 	 G � J �  ��� � 	 � ! � � �K �J  �  � �� �O K J ���K � � �� �� � J  �K J ��� � G � G � � ! J� � �� L 	 G �� GO � 	 � � � �� G �� 	 �JK � J �  � � I G � � G �O� 	 �K L�� � 
 �� G ��� � ��� K L � � � ! � J � � ! J� � �� G� � GK � �K J  I I�� K � � �� �� � � ���� �� �  � �� � 	 � �� �� )�  J  	� K L �  ��� � 	 � ! � � J � � J G � IJ � G 	 � J  �K J  � � I G � ����  � J H �� � �O � 	 � �� K � K �H � � G � �� � ! J� � �� G J  � � ! � �� ��

#� J 	 � 	 � �� �� � �  )� � G � G �� � ! � �� J �  ��  � � G � � G � ��� L 	 G � J �  ��� � 	 � ! � �

�K �J J  � �K � J � G � �K J  	� � G  �� � �� � �� �� �� � G � � G� � I� H J J � � � G  � ! G J �K � ���



(� % Q��  � � G � � � ! � �  �� � GK � �K J  I ( �

K L ��� JK - 	� 	 �  � I� M � 0 G � �K J  	�O � 	 �K L�� � 
 �� G  � � G � � � ! � �  � � I �� �  	� �5 � �K J  	� �� K L�� � 
 �� GO K J � J  � � G � � G �� ��� � GK �  � � G � �K L � J K � �� J  � � G � O	 � 	 �� �� � J K J �� J K � �� J  � � G � � G �� �� � � K �  � � G � �K L �� J L� G � J �� �- � G � � G � � J �0 � 9 # "4 92 �� �� � � K �  � � G � �K L � � G � � J � 9 # "4 927O 	 � 	 �� �� � J � G� 9 # "4 92 �� ��� � GK �  � � G � �K L � � G � � J �0 � 9 # "4 92 � M � 0 G � �K J  	� �� I� H J J � G

� � �� �� � K � �� �� � �� J GK ��  � � G � � G � ��� L 	 G �� J K IJ � � � �� �  ��� � 	 � ! � � �K ����� 	 �� �K � � G � G �� �  �� �� �� �  � � J G � IJ � GO �� GK L�� � 
 �� G �� I �K � �  )� � G � �K L

 � � G � � G� ��M ���  � � G � � � ! � �  �� � GK � �K J  I � G �� �� I� � J �  � � G � � G � 	 �� � �� G � J � � �

 I I�� J � G � � K �� � H � 	 �� GO 	 � � � G � � � I �� �  	� �� � G G � � G ! � �� J � G � J � � � � 
 ! ��K L G � � �� G� �  � GK � �K J  I I�� � � GK � �K J  I I�� � G � � �� GK L�� � 
 �� G � � ��� � � ���  G � IJ � ��� 	� J 	 � 	 �  � I� 	�  H �� � ��

�- � 	 �� � ��� L 	 G6

〈UNIV 〉 ::= 〈CONCR〉 | 〈OCCUR〉 | ...
〈CONCR〉 ::= 〈STUFF 〉 | ...
〈STUFF 〉 ::= 〈V itamin〉 | ...
〈V itamin〉 ::= 〈V itaminA〉 | 〈V itaminB〉 | 〈V itaminC〉 | ...

� � � G G � �� � � �K G � G J  � G � �K L M � 0 G � �K J  	� ��O �� 	 G � GK � �K J  I I�� � � JK G J�� H � 	 � � �K G � G J  � �� J �� � J ��� � G � � ��  � � G � � "� G � �� �O �� G K � � � � G K J � J � � G � IK � K � � �� � 	� � G  � JK � �� JO K L�� � 
 �� G � � �� �� �O K J  � � G � � J � � �� 
 G � � ���� � � �� G �� �� � � K �  � � G � �K L � � G � � J � � � �� � J G � �  ��� � �� J H �� � ��� K L ��

�  � J � G � � �� G � G  �� K �O K J IK J � � 	 G �� 〈V itamin〉 � � �� G �� �� � � K �  � � G � �K L IK J ��� 	 G �� 〈STUFF 〉� *  �� �� �� � � G 〈V itaminA〉O 〈V itaminB〉 	 � 〈V itaminC〉K � �� �� � � K �  � � G � �� G K L

〈V itamin〉O ��� L 	 G � I� � �  �� �K �� � G � �K � � G � J � 	 �K � J � G� K J � � G J  � � � K � ��� �

� � � G J  � � G � � G � � �� �� � J  � I� H J J � J � J K � JK � ��� � GK �  � � G � �� GK L � � G � � J 	 �

� J K � JK � �� � � K �  � � G � �� G K L � � G � � J� Q� J �� � J ��� � G � � ��  � � G �  	� J 	 � 	�� �� � G � � �� L� � �� �  � I� � J  � I� H J J � J �� � � K �  � � G � �� G 	 � � � �� G � � � 	 �� ! � � JK L � JK G J � H � 	 �� J� Q� �� � J �� � � K �  � � G � ��  � � G � � G � G 	 �� �� � J I� � J  � I� H J�J � J ��� � GK �  � � G � �� G� Q  � � �  � � G � � G K L�� � 
 �� G J H �  � I I 	� I G � J � 	 G � � 	 � L-

� � � �� � � ���Q��  � � G � � � ! � �  �� � J G � IJ � GO � 	 � IK � 	�  H � �� � � � ��� � �  K � � G � � �O IK � �� �L 	 G � I� �� J 	� J 	 � 	 � �� �

0� � �� � ��� K L � J  � � G � LGK � JK G J � H � 	 �� JK L�� � 
 �� G �� � J � � �  ��� � � � 	��J 	 � 	 � ��O ��  � I� J  ��� K L�� � 
 �� �K L �� J J  � �� G �� �� � H � JK I� J G !� � H � JK I� J G ! � G� �

(� 2K �  J � � (� F� I� JK � K �H �K J 	 G ��

 � � J � G � � �� �� �  � 	 JK L �� � � � LGK � JK G J � H � 	 �� JO �� G � K � � � G � G �� G � 	 � �� G �

�� � � K �  � � G � ��  � � G � � G� Q� J J � � ! � �� G �K � ��� �� �O K J � I� �� J 	� J 	 � 	 � ���K � � � � K L G � � �� GO � 	 � I� � � �� � 	 � �� G K � � �� � �� G 	� � G � � J 	� � J � H � 	 ��" J � I� � �� � �� � �� � � �K � K � � �� � � � � � � � ��� L 	 G�
〈UNIV 〉

↓
〈CONCR〉

↓
〈STUFF 〉

↓
〈V itamin〉

↓
〈V itaminC〉

"�  � � G � � � ! � �  � � GK � �K J  IO �� GK L�� � 
 �� G �� � I� �� J 	� J 	 � 	 � O � �  I I� � ! G �G � I� G � �O �K � GK � �K J  I I�� �� G � � �  I I� K L�� � 
 �� G  � � G � � � I �� �  	� �� � 	 �

� � � I� J�� GK � �K J  I I�� � � �� G  � 	 � �� G� � � �� � 	 � ��  � � �� J J � � J H �  � �� �O �K �� JIK � K L�� � 
 �� � 	 �H � � � � R ��  �� � �� �  � J � G � � �� G L 	 G � I� � �� � � �� �

〈STUFF 〉 ::= 〈Diet〉
〈OCCUR〉 ::= 〈Diet〉

K L�� � 
 �� � �� J � � �� �� �O K J  � � G � � J 〈Diet〉

�K G L 	 G � I� � �  �� ��� � GK �  � � G � �� GO � � G � � �� J K J  � � G � � J IK � 	� LK J J � � � � L 	 G � I� � �  �� � � �� G  L 	 G � I� � �  �� �K ����� � ! � ���R  � � �� J J � � J H �  � �� � 	� � J � G  I I�O �K �� G � ��� G � I� G �  	� � � � ! G �O 	 � �KG � � �� G �� G K � � �� � 	� � G  ��� J 	 � �� � J G �� �  I I� � � � G ��� � �  L 	 G � 	 � � J  ����  � � G � � � ! � �  �� � 	 � �� � �� G � ��

		 �
	 � � � >� � � � � $� � � �� � ��� � � �

Q��  � � G � � � ! � �  �� � GK � �K J  I � IK �  I I� I� � � ! G �  � JK � � J  �K J � �� � J � G �

�� I� � J � J ��� ��  � � G � � GO ��� 	 �� � �K � ��� � ! � ��  �� � �� � �� � � 	 � �� L 	�G � I 	 � �� G  �� � ! J� � �� GO � 	 � � G � � �� J L 	 G J � I� JK � K �H � �� �



(� % Q��  � � G � � � ! � �  �� � GK � �K J  I (;

Q� G L 	 G � ��  �� � � GK � �K J  I I�� J  � 	 �� �K J I� � � �  � � I G � � �� K J J G  � J J � G � �K L � � G � � G� �� Q� J J � �� G � � � � �K J � � H � �� � GK � �K J  I I�� �� � � � �K � J  � I�G � �K J  	� � GO � 	 � I 	 �� � � � � � G � � G� �  � I� �� J 	� J 	 � 	 � �� �Q� � � �K � J  � I� G � �K J  	� � G  � � J � G  �� �  � �� ��� L 	 G K J J  � I� H J J � � J  � � G �  � I� �� J 	� J 	 � 	 � �� � J � � �� G � � G � G 	 � ��� � ! G �  � K GO � 	 �K � � � � G ��� � 	 � � � �  �G � �K J  	� �� �K G JO �K �J ��  � I� JK � �� J  � � G � G � �K J  	� �� I� H J J � G �  � J  ��

5 � �K J  	� �� �K G J � � �� G G 	 � �� G � � G ! � �� J � G � �  � GK � �K J  I I�� � � �� 	 � ��  I I� J � G�� � K �� � H � 	 �� GO � 	 �  I I� � G �� �� �K L � I� �� J 	� J 	 � 	 � ��O ��� � 	 � � �� �� I�I�� �� G � � G ! � �� J � G � G �� L 	 G � I� � �  �� J H � � GK L G � �K J  	� � GO � 	 � IK � L 	 G � I 	 � ��K J J G  � J J � G � ��� � �� ��� L 	 G � � � � I� � �� �� G � � G 	 � �� GO � 	 �K L�� � 
 �� G � 	 � ��K � � � �� �  �� G � �K J  	� � GO �� G �  � � � � K � � �� � J  �� J L� � ��� ���

5 	 � �� �� � I G � � � � �

45 F �� � ��� � H � J  � �/  J � G � �� � � J J 	 �

� �5 IK GK IJ � G  � � G � J � � � �� �K GK � J � G  � J � �

� � 3 � IH � �� � �� K � � � � H �

R ��  �� � �� J  � �  �� G � �  � J � G � � �� G �� � � � �K � J  � I� G � �K J  	� � G I� � � � �� L � L� ����� �� � � � � �� �� 6

〈OCCUR〉 ::= 〈STATE〉 [ 〈CBY 〉 : 〈OCCUR〉 ]
〈STATE〉 ::= 〈Lack〉 [ 〈WRT 〉 : 〈CONCR〉 ] | 〈Symptom〉

Q� K � � � � � G 	 � ��� � ! G � � K G � IK � � J GK �J � � � 	 � �� �� �  � �� � � K �  � � G � �K L ��J  � �� G �� ��  � � G � � G 	 �  I I� � 	 � �� 	 �  �K J 	 G  � I � ��  �� � � �� Q� J �  � �  ��O K J

 � J H �� � ��� K L ��� L� G � J � K L G � � �� G� � � ��� J �  � � G6

〈OCCUR〉 ::= 〈STATE〉 | 〈STATECBY 〉
〈STATECBY 〉 ::= 〈STATE〉 [ 〈CBY 〉 : 〈OCCUR〉 ]

5 	 � ��� � ! G � � K G G � J � IK �  �� J J � J  � L! � �� 	� LK J J � � � 	 � 	 �  �K J 	 G  � I� �� � ! G IK J �� ) G IK � J � �� � K G �� J � � � G 	 �� � 	� J G ! �� G � 	 � J � G � � K �� � H � 	 �� GO 	 �  I I�I� � K � �  � � G 	� J  	� K �  J � J �� �

� �K � �� G 	 �� �K L�� � 
 �� � � GO K J �� J  � I� H J J � J � � �K � J  � I G � �K J  	� J 
 �� � G � 	 �

�� �� � � K �  � � G � �K L � � G � � GO 	 � � � ! G IK J �� �� �  �� � � �K � J  � I� G � �K J  	� � G

$& 2K �  J � � (� F� I� JK � K �H �K J 	 G ��
〈UNIV 〉

↓
〈OCCUR〉

↓
〈STATE〉 [ 〈CBY 〉 : 〈OCCUR〉 ]

↓
〈Symptom〉 [ 〈CBY 〉 : 〈OCCUR〉 ]

↓
〈Symptom〉 [ 〈CBY 〉 : 〈STATE〉 ]

↓
〈Symptom〉 [ 〈CBY 〉 : 〈Lack〉 [ 〈WRT 〉 : 〈CONCR〉 ] ]

↓
〈Symptom〉 [ 〈CBY 〉 : 〈Lack〉 [ 〈WRT 〉 : 〈STUFF 〉 ] ]

↓
〈Symptom〉 [ 〈CBY 〉 : 〈Lack〉 [ 〈WRT 〉 : 〈V itamin〉 ] ]

↓
〈Symptom〉 [ 〈CBY 〉 : 〈Lack〉 [ 〈WRT 〉 : 〈V itaminC〉 ] ]

�  �� G (� ' 6 " I� � �� � �� �K � � �� � �K L � � I G � � G

� � �K G � � � K L �� � � K �  � � G � ��  � � G � � G� Q� � � �K � J  � I� G � �K J  	� � G � � � G � � �� �� � L 	 G �K L2 � ( #92 � �� �  � �� � L 	 G � �� �� �  �� �� � � K �  � � G � �� G  L 	 G �K L � �� � �  �J

�K � �� L 	 G � I� � �  �� � ! J� � �� L 	 G �� G� � GK � �K J  I I�� L � G �� G � � � ��� � � � I� ��

��� � GK J � � � � � � � � � � 
 ! �� K L �� � � �K � J  � I� G � �K J  	� � G� 5 � I� G �  	� � G � � �� �� �

� � � I� �  � � � � ! � �� ���  I I� )� �� �  � I� �� J 	� J 	 � 	 � �� �QK G � I� G �  	� �� � � �� �� � � � �� G � �� G K L �� � � �K � J  � I� G � �K J  	� � G 	� � J � G �� G

� JK �  �  I I� �  � � �� J J � � J H �  � �� �  � GK � �K J  I I��O �K �� �� � G G � I� G � � K � � ��� � � �� � �K �� �K L J � G � � K �� � H � 	 �� G  L 	 G �K L �� ) G IK � J � �� � K G �� J � � � G�

		 �
	 � � �� ��� ���� � � � � � $� �� � � �

" J I 	� I G � J � I� � �� � �� �K � � �� �� � � � � G L- � ! J� � ��� �� �� � 	 � � � � ��� � � � �

� � � �� � � ��O ��  � ��� � � IK � G � � G ! � �� J � G � �K L � ! J� � �� L 	 G ��� � � �� G  � � I G � ��G �� 〈Symptom〉 [ 〈CBY 〉 : 〈Lack〉 [ 〈WRT 〉 : 〈V itamin〉 ] ]� 0� � �� � ���K L � � I G � � G �� � G � 
 	 G J �� � � � �K � ��� � � IJ  �� J  � �  �� G � �  � J � G � � �� GO 	 � IK �

� � �  ) �� G (� ' �



(� % Q��  � � G � � � ! � �  �� � GK � �K J  I $'

M J � I� JK � K �H �K J 	 G �� � G �� J � � J 	�  � � I G � � G � � 	 � ��� � �O �� G � � � I� � L� � �� J�R � �K � ��� � � IJ � J L 	 G K J �� G � �� J J � � G �� 	 G �O �� G L 	 G � I 	 � �� G  �� � � � �

� ! J� � �� G� # G �� J �� �� � 	 � � IK � L� G � J  � � � G � � J 〈Symptom〉O 	 G �� J � ��� � �

� IK � L� G � J  � � � G � � J 〈Lack〉 � J � � � 	 G K J �� G � �� J J � �K G J � I� JK � K �H �K J 	 G �� � � 	� L 	 GK J I� � � � I� H J J � I 	� I G � J � 	 G � J  � � � G � � G�Q�� � � �K � ��� � ! � �� �K � � G � �  ���  � � G � � � ! � �  �� � GK � �K J  I � � �K J �K ���� J � G � � K �� � H � 	 �� G  � GK � �K J  I I�� � ! G � 	 G �  � J � �� J L 	 G �� �� � J �� ��� K �  � � G � ��  � � G � � G� # G ��� �  � � � G � � J  � I� H J J � J �� G � � J  � �� G �� ��  � � G � � G

� � � � 
 ! �� K L G � � �� G � 	 �6

〈Symptom〉 ::= ”symptom”
〈V itaminA〉 ::= ”A� vitamin”
〈CBY 〉 ::= ”p

�

” | ”skyldes”

Q� J � G  I I� ��� � ���O K J K � �� �K G K J  	� � GO  � 
� � �� L 	 G �� G 	 � � H � 	� H �� GK L

� J 	 G � � IK � � ! G � G � � G ! � �� J � G � JO �K �  � � � � �K � ��� � ! � � �� � �� J J  � � �K G �� �� � � G � � G  K � � G � J � � 	� � �K �  �� 	 G � 	 �O L� G � ! J� � ��� L 	 G � � �� �K � K �H � � G � J�Q� � ! J� � �� GO � 	 � JK �� � � � J  �K � K �H � �O � G � � �� �� � G �� � � J L 	 G  � 
� � �� G � J � �

" J  � � G �  � G � � �� �� �  I I� J  � I� H J J � � � � G � �� � � J 	 G �� N 	 � �K J � ! � �� G �� G ��

�K � �� J  � �K � �� G � �K J  	�  �� � �� � �� � � �K � J  � I� G 	 � �� G 	 � �� G � � J � I� J � � � ��L 	 G �� G�
0 � �� ��  � � G � � GO � 	 � � K �� G � �� �  � GK � �K J  I I�� � G J  � I� H J J � J � J I 	� I G � J

	 G �O �� �� � J J � G � � K � J � H � 	 �O IK � �� � L 	 G J � G � � K ��  � � G � � GO �K �� K L�� � 
��� G  � � G � � GO � 	 �  I GK LJ K L �� J  � I� H J J � �� 	 G � IK � 	� J G ! �� �  G � IJ �  ��

� ! J� � �� GO � 	 � � � � ! � � � J  �K � K �H � � 	 � �� G �� � 	 �� �  � � I G � � G ��Q� J � G � � K ��  � � G � � G � G 	 �� � �� �O � 	 � 	� J G ! �� G K � � � J �  � � I G � � G ��Q� J � G � � K �� � H � 	 �� GO  L 	 G �K L 	 G ��� � � 	 � �� L 	 G � I 	 � �� G  �� � � � ! � J �

� ! J� � �� GO  �� H J J � � � � �� �� � I� � J  �K J L 	 G � �� 	 G ��� � �� � �� G � �� �K � J �J � G � � K ��  � � G � � G�

� 	 G ���  � � G � � � ! � �  �� � GK � �K J  I � I� �� � � �� G � � �� �� �  �� � �� � �� J � G � �� K �� ( �4 8 / �� % 	 � �� J � G � � K �� 8� �% � 8� % �

�� � ! G IK J � J J � G � � K � J  � � G �  I I� � � �� �� �  ��  � � G � J L� � � J �� � � K �  � � G � J � � G � O ��� � 	 � J IK � � ! G � �� ��� � GK �  � � G � �K L � J � � �� G � � G � K � � G �  � � G � � G��- � 	 � � � G � � J 〈V itamin〉O �� G  � �� � G �� ��� � GK �  � � G � �K L �� L 	 G � I� � �  ��J H � � G �  JK � �O �  �� � 	 � �� J K L�� � 
 �� G 	 G �� J �� 9 # "4 92 ��

$ % 2K �  J � � (� F� I� JK � K �H �K J 	 G ��

	� � �� � � �� � � �� � � ��

↓
V itamin [ CHR : Organic ]

� ��� � � � � � � � � � � �

↓
Lack [ WRT : V itamin ]

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

↓
Disease [ CBY : Lack [ WRT : V itamin ] ]

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

↓
Symptom [ CBY : Lack [ WRT : V itaminC [ CHR : Organic ] ] ]

�  �� G (� %6 " I� � �� �� G � � � � I G � � G �

		 �
	 < " � �� � >� ���� � � � � � �� � � � � > � � � �� � � � � > >� � � $

"�  � � G � � � ! � �  � � GK � �K J  I 	� � J  � �� � �� � ���  �  I� � � J  � � J � �J �  ����� 	 � ! � �O � 	 � �K G J  � I� H J� � � J  � �� � ! J� � �� GO � 	 � � � � I� � K � K �H � � G � J� M	
� � ��� � L 	 G � I� � ��� G 	 
 � IJ � J � G �� G �  � J  � �� � � J K G � 
 �� J �� � �  ����� 	 � ! � � J � G� ! G � �O ��  � I� J 	 �� � � G  �� H J J � J  �� K � � � � � � I� � �� �� G�FG 	 � � � GK � �K J  I I�� � � I G ! � �� G � H � �� IK GK IJ � G �  � ��� �� � J ��� � G � � �� �� �K L

� GK � �K J  I I�� � 	 ��� � GK � � ! G � �K L � ! � �  �K LO ��  � I� J �  ��� � 	 � ! � � �� G

� 	 �� � �� G � ��Q� G �  � �� � � ��� )� �� � ��� � G � � �� � � �� G K J � 	 �� � �� G � �  � � � I 	� � J G � IJ  	� � G

� �� �- �  � � � ��� � � � � � J  �

〈Lack〉 [ 〈WRT 〉 : 〈X〉 ]�Q� � ! J� � �� J H � � GO � 	 � �� G � G � � � � ! � ��� �� � � � I� � K J K G � 
 ��O � G � K � � � �� �

	 � � � �K �� � �� � �� �K � 
 � IJ � � G 	 �� G ! � 	 �  J  	� � G� " I� � �� �� G � � �  � � � �  � � � ) �� G (� %� M �� J J � 	 � �� L� � ��� �� � I� � �� �� G � �� �K �� � � � I� �� K G �� J � � � G� �

	 � I G � � ��  I I�� J � G � � K �� � H � 	 �� G L 	 G 	� � G � I� � �  � �� ��� � � IH � ��R � �K �� � 	 G �O � G ! � 	 �  J  	� � G 	 �K � 
 � IJ � � G IK � � �� � J � G � � � � � � 
 ! �� K L � ���K � J  � I� G � �K J  	� � GO � 	 � �� J LG � � � � G� �� � ! G IK J �� � � �K � J  � I� G 	 � �� G  I I�

� � �� �� �  ��  � �K G �� J � I� J � � � G � � ! � �� JK J  	�  ��� � � � � � ! J� � �� �� � I G �

� � G �� L 	 G 	� � �� � � �� � � �� � � ��  �� H J J � G �� G 	 � ��O � 	 � � �� �� I I�� �� � G  K � � G � J

� � ��� �� G 	 � �  �� I 	� � J G � IJ  	� � 5 	 � ��� CHR

I� H J J � G �  �  �� J �� G J  � L! � ��



(� % Q��  � � G � � � ! � �  �� � GK � �K J  I $ �

UNIV ::= CONCR | OCCUR | PROPERTY

CONCR ::= STUFF [ CHR : PROPERTY ]
OCCUR ::= STATE [ CBY : OCCUR ]
PROPERTY ::= Organic

STATE ::= Lack [ WRT : CONCR ] | Symptom | Disease

STUFF ::= V itamin

V itamin ::= V itaminA | V itaminB | V itaminC | ”vitamin”
Symptom ::= ”symptom”
Disease ::= ”sygdom”
Lack ::= ”mangel”
Organic ::= ”organisk”
V itaminA ::= ”A� vitamin”
V itaminB ::= ”B� vitamin”
V itaminC ::= ”C� vitamin”
WRT ::= ”p

�

”
CBY ::= ”p

�

” | ”skyldes”
CHR ::= ” � ”

�  �� G (� �6 " I� � �� � �� � � � G � � � ! � �  � � GK � �K J  I

I� � J  �O K J �� G � G JK �� 	 � � J � K � � � 	 G � J  � I� H J J � J � J K � 
 � IJ � 	 �  I I� J  � � J � � J � �J 	 G �  � ! J� � ��� �M �� J L� � ��� �� �  � �� G  � I� � �� �� G 	 � L 	 G I �K G � �� G  � � �  �� H J J � J ���  � � G � ��� ! � �  �� � GK � �K J  IO � 	 � � G �  � J  ) �� G (� �� � GK � �K J  I I�� � G �� � � H �� � �K L �� J  � �  �� G � �  � J � G � � �� G 	 � � I� � �� �� G�

�� � ! G IK J G 	 � ��� CHR

 I I� � G J  � I� H J J � J � 	 �� J �� � � � � J 	 G �O ��� K � �  �� � � �

�K G � �  � G � J J  �� � � �O �K G 	 � ��� IK � K � � �� �� �  L 	 G � �� � � � �� �K � 
 � IJ � � GO� 	 � � � I G � � � J L 	 G � ! J� � ��� 	� � �� � � �� � � �� � � ���

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

� 	 � J  � �  �� G �  � � I G � � � J IK � ��� � � H � J � �� J 	 �� �K � � �� �� �  L 	 G � �� � � � �� �

��  � � G � � � ! � �  � � 	 �� � �� G � �K L � J �  ��� � 	 � ! � ��Q� � J G � IJ � G � GO � 	 � �� # ���  :� " #$% � ( #% $' #$% � � 	 �� � �� G � G  ��� � � H � J � �� JO� H � � � � �  � �� � K G J  I I� K J �  � �� � � �K � �J LGK ��� 	� J 	 � 	 �  � I� � J G � IJ � GO �� G � � I G � � � K L ���  � � G � � � ! � �  �� � GK � �K J  I6 " J � � GK G I K L � � G � � GO � 	 �IK � I 	 � � � G � �  L 	 G �K L� � �K G � � �� � � �K � J  � I� G � �K J  	� � GO �� G J  � L 	 G � � I� � � �

$ ( 2K �  J � � (� F� I� JK � K �H �K J 	 G ��

�  �� � G �� G 	 � ��� � ! G � � K GO � 	 � � � � � G  # ���  :� " #$% � ( #% $' #$% � (� "� � ! � �� J �  �L 	 G � I� � � G � 	 �O K J L 	 G # ���  :� " #$% � ( #% $' #$% � ( � G G 	 � ��� � ! G � � K G G �� � 	 �  �K �J 	 G  � I� � 	 � G � � J G  IJ  	� � GO �� 	 G  � 	 � ��  ���  � � G � � � ! � �  �� � GK � �K J  IL� � �� G � G � 	 � �� �  �� �� � � K �  � � G � �� G� "�  � � G � � � ! � �  � � 	 �� � �� G � �O � 	 ���� �� G  �� J J � J  � L! � �� � G � � � I� �  �O IK � � � �� �� �  I I� �  G � IJ � G � � G ! � �� J � G � �

� � � # ���  :� " #$% � ( #% $' #$% � (  ��� O ��� � � 	 �� � K � � G � � � � H �� G �  �� G �J H � �� �� )�  J  	� � G J  � � �� � J � G � �K L �K � � LG  �� ��� � �J� �� �  �� G 	 � ��� � ! G � � K G�Q� J J � I 	 �� � � � G � G � � �� �K �J � 	 JK J  	� �� L 	 G ��  � � G � � � ! � �  � � 	 �� � �� G � � ��� O � 	 �  L 	 G � � 
 �� �K G �� � H � JK IJ  � I J � � � G � � G ! � �� JK J  	� K L ��� � � G  ��

� GK � �K J  � I� � L 	 G �K J  	� �



(� � Q�� � � ��  � J  � I� � GK � �K J  I $ $

40 � �<@ C ?@ D � ?* ; ?* �< D = ,8 8 , ; ? �

Q�� � � ��  � J  � I� � GK � �K J  IK � � �� �� � J  �K J L 	 G � J � ��� � GK � �K J  � I� 	�  H ��� � �K L �� � ! J� � �� GO � 	 � � � � I� �K � K �H � � G � J� 5 � � �� G� �  � GK � �K J  I I�� � IK �

�� G L 	 GK L�� � 
 �� ��� � GK � �K J  � I� 	�  H �� � �K L �� � ! J� � �� I 	� � J G � IJ  	� � GO� 	 � � � � I� � � � LK � �� J J  � � � �K � J  � IK � K �H � � K L J � I� JK � K �H �K J 	 G �� � Q� G �  �

 ��� L 	 G � �� � � �  I I�  � � � L 	 G � � �J �� L� � � � J ! � �  � � � ��  � J  � IK � K �H � � K L

� ! J� � �� G� �O �� 	 G L 	 G ���  � � I G � � � � � GK � �K J  I �  � � ! G � � J ! G IJK  � J GK �� G � J�

		 <
	 � = � � $ �� � � � �

R � �K � ��� � � IJ � J L 	 GK J � GK � �K J  I I�� IK � K � K �H � � G � ��� � GK � �K J  � I� 	�� H �� � �K L �� � ! J� � � � G 	 G � I �K � � � G� � L 	 G �� 	 G �O � 	 � 	� J G ! �� G  � ! J� � ��� ��- �
 � �� �� � � �O � � �� 	 � �� � 	�O � �� � �� � �O � � �� � 	� � � J � � Q� L 	 G � I� � �  �� 	 G � I �K � � � G

	� J G ! �� G �� G L 	 G � 	 � �� J � G � � K �� � H � 	 �� G  ��� � � ��  � J  � I� � GK � �K J  IO�  �� � 	 � �� � G �� �� �K L �� � ! J� � �� GO � 	 � � � � ! � � �� 0� � � � � � �� K L 	 G ��I �K � � � G L 	 G �� � ! J� � � � G �  �� � 	 � ) � J G � G � ��� L 	 G  � 
� � �� L 	 G �� G  K � � G � J

� � 	 G � 	 �� 	� � �K �O � 	 � �  � �� G � ��� L 	 G ��� �� G  � I G � � � � J � I � JK � K �H �K J 	 G �K G � 
 � � 	 � G � ���

0� � � � � � �� K L 	 G � I �K � � � G � G  I I� � � �� �� �  ��  � �� J H �  �O �� 	 G L 	 G J � I� JK � K �H��K J 	 G �� 	 �� � � � JK �� �� 
 �� L 	 G J � � J H �  �� K � � � � � � � GK L 	 G � I �K � � � GO � 	 � L-L 	 G 	 G �� J � � � �O �� G  � �� IK � � ! G � � J � K � � � 	 G � 	 � � J � �  � JK � J  ��

		 <
	 � � � � > >� � � $ $� � � � � �� � >� ����

� 	 � J  � �  �� G � � ! � � J � G � � �� J  �� J J � J  � L! � ��  I I� �� J  � � � � � � ��� �� � � �� �� J  � IK � K �H � �K L J � I� J ��O � 	 � �  � � ! G � � �H G � I 	 �� � � � G � J� N � �� J � G  � J � �� J ��K � K �H � �  K � � G � J � � �� L 	 G �� I �� J � K J � G �  �J �� G 	 ��� � GK � �K J  IO �� G �  �J � G � LJ � G�� J  � �  �� G � � ! � � J � I 	� � J G � IJ  	� � G� � K � � � �� � 	 � � � �K �� � �� � �� �K � 
 � IJ � � G

	 �� G ! � 	 �  J  	� � G� � 	 � � � I G � � � J IK � �  � � � I 	� � J G � IJ  	� � G 	 �� � � �� � J � G � �K L

��� 	� � J  � �� ��  � � G � � � ! � �  �� � GK � �K J  IO � 	 � �  � �� G  K � ��� � � �K � J  � I�K � K �H � �� R � L 	 G �� � ��� K L ��� �� G K � � �� � J � � � ��  � J  � I� � GK � �K J  I JK �� G�� G L 	 G � � �K � ��� � � IJ  �� �K � �� I 	� I G � J � � ! J� � �� GO � 	 � � I� � �� �  )� � G � G�� G � �� �K � J � � ! J� � �� I 	� � J G � IJ  	� � G�M �� J J � J  � L! � �� � ! � �� � � ! �J �� � � �� L� � �� �  �� � 	 G � I �K � � � G� �6

$� 2K �  J � � (� F� I� JK � K �H �K J 	 G ��

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

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

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

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

� � � �� � � �� �� 	
 � �

� 	 � � � �K � ��� � � IJ L 	 G � GK � �K J  I I�� 	� � J  � �� � L� � ��� �� G � � �� G J  � � �� � J ��G � �K L� G ! � 	 �  J  	� � G � 	 � L- � ��� � � �� 	
 � �� � ��� �� � � � � �� � � �� �� 	
 � ��

S ::= NP

NP ::= NP PP | Noun

PP ::= Prep NP

NP

� J � G L 	 G � / $2 � 6% " (�O PP

L 	 G �% � � / ( 9 #9 /2 � 6% " (� 	 �

Prep

L 	 G �% � � /0( 9 #9 /2 � � 	 � �� J � � �O �� G �� 	� � J  � �� �� G � � �� G � GK � �K J  I I�� � J ! G IJ J � � J H �  ��F� � J H �  � �� ��� � G J  � �  �J � J 	 �K L�� � 
 �� GO �� 	 G �K � � ! J� � ��� � � � � 	 � � IK �

� ! G � � J G � IJ � G � G � J� � �  � I� K L �� �  �� � H � JK I� J G ! � GO �� G  � � � J  � � I G � � G � ��� 	 � �� J K L �� G � � � �� � G � K L J � I� JK � K �H �K J 	 G �� � � K � � G � � �K LO �� 	 G �K � ��� � � G � � � ! � �  �� � GK � �K J  I � G � � L 	 G �� J� � � 	 G �K � �� J J � L 	 G � � � GO � � �H  � �

� �� � G ��
� � �� � J J  � � �K G �� �� �  � � ��  �� � � GK � �K J  I I�� J  � 	 �� �K J � �� � J � G � � ���K �� � �� �� Q� J J � G � � � � J � G � G  L� � ��� �� � GK � �K J  I6

S ::= NP

NP ::= NP PP | NP V P | Noun

PP ::= Prep NP

V P ::= V erb NP

� GK � �K J  I I�� IK � � � � �� � J � G � L- � ! J� � ��� ��� � 	 � �� 	
 � � � �� � � � � �� �� � �

� ��� � � �� 	
 � � � � ��� �� � � � � � � � � �� 	
 � �� R � �K �� � �� � L 	 G � I 	 � �� G � 	 � 	 LJ � L 	 G � �� � � � �� � � J G � �K J � J � G 	� 	 ���O � 	 �  ��� � 	 � �� 	
 � � � �� �� � � �� 	� �

� �� � � � � �� �� � � � ��� � � �� 	
 � � � � ��� �� � � �� � � �� �� 	
 � �O ��  � I� J � � � GK � �� ��� � � J  �O K J ��� �  � � J � G � �� � � ��  �� � J  � L� � ��� ��6



(� � Q�� � � ��  � J  � I� � GK � �K J  I $ �

S ::= NP

NP ::= NP PP | NP V P | Adj NP | Noun

PP ::= Prep NP

V P ::= V erb NP | RelPron V erb NP

�  �� G (� (6 * � ��  � J  � I � GK � �K J  I

V P ::= V erb NP | RelPron V erb NP

0 � 
 � IJ � � G � �� � J � G � � � � � � 
 ! �� K L �� �  �� � � � ��  �� � � �O �� G  � 	 J �� G �� J

�� �  �J K J � ! J J � � J Adj

L 	 GK � �� NP� Q� G � � � LG � � I 	 � �� G ��� � � ��  � J  � I�

� GK � �K J  IO � 	 � � � �  ) �� G (� (�

# �� � �� G � G �� G JK �� 	 � �� � J ! G I J � � J H �  � �� �O �� G �K G L 	 G � �� � � � �� �

��  � I� �� �� K L �� � ! J� � �K � 
 � IJ � � J J  � I� H J J � �� M � ! J� � ��� � ��� � �� �� �� �� �

��� � 	 � �� 	
 � � � �� � � � � �� 	
 � � � ��� � � �� 	
 � �� � ��� �� � � � � �� � � �� �� 	
 � � �  �K � 
 � IJ � � J  L� � �� � GK � �K J  I I�� � � �� �� �  � �� I� � � � I� H J J � � J  � 	 G �� J � H � � 	 �

	 � J  � �� �� G � � J �� K L � ! J� � ���O ��  � I� J  I I� � � � G � 	 ��� ��� � �� M ��� �  �K L �� G � � � �� 	 �O ��  � I�� I 	� � J G � IJ  	� �� G IK �  G � �� �O  � � � JK �� JK L J � I� JK � K ��H �K J 	 G �� �� � � � �K � ��� � � IJ O ��  � I� I 	� � J G � IJ  	� � G ���  � � G � � � ! �  ��

� GK � �K J  I J  � �K �� G�

� 	 � �� J � � � � G � GK � �K J  I I�� � J ! G IJ K  � J GK �� G � J  L 	 G � 	 � � J  � �� � ! �J � �

� K J � G �  ��� G 	 ��� � GK � �K J  I L 	 G �K � � I� � �� K � JK �� � �� G  I I� ��� � H � J  �K G J  I��� GO 	 � �� G � K �K � � � G � �� � ! J� � �� I 	� � J G � IJ  	� � G� Q� J � G � � �� �� �  I I� K � ���� � ��  � J  � I� � L 	 G �K J  	�O � 	 � � G J  � � J � ��  � ! J� � �� G� �O �� G � �� H J J � �O ���K J 	�  H � �� �� � GK � �K J  I �� G � �� H J J � G � L 	 G �K J  	� �� J  � L� � �� � G �� 	� �K � �L 	 G � � ��  � J � G 	 �  I I� L 	 G � ��� � G � G� 0J J � I� JK � K �H � � � G �� H �� G � J I 	 �� � � � G � J

	� �K � �  � �� � J G � G � � K L � I� � �� �� J6 � � � 
 � �� �� � � �� �� � �� �� � � � �� � � � � �� � 
 ��

� �� �� �
 � � �� � �� �� 0J L � I� H J J � J � ! J� � ��� � �  � � J � 	 G � � �� � J  � �� J G � L� G � J �

	 G �O � 	 � �� J ��� � �� � ! � �  �J � ! � �� G �K � ��� �� �O � G � � �� �K �J  I I� J G � � � J�

		 <
	 < � � � � �� � � � �� � � � � �� �� �

� 	 � � � I G � � � J � �� � 	 � �� G ��� � � ��  � J  � I� � GK � �K J  I  �� 
 � GK � � � �� JJ � � J H �  �O ��  � I� J  I I� � G J  � L! � �  �J� F� � J H �  � �� ��� K � � �� �� �O � 	 � J  � �  �� G �K � J H �� JO J  �K J � �K � �� �� � � �� G � ! J� � ��� � ��� � �� � � � 	 � � I� � � � � ! G �

� J G � IJ � G � G � J � �� � 	 G � �� J� � ��� � G � �O K J �� � � � J � IK � � 	 G J � G � � LGKO � � K ��

$� 2K �  J � � (� F� I� JK � K �H �K J 	 G ��

� G � � �K L ��  � I� ��� � �� I 	� � J G � IJ  	� � G �� G � G J  � �K �� �  ��  L� � �� ���  � � G � ��

� ! � �  �� � GK � �K J  I�

�� J GK �J � ! J� � ��� �� �� � 	 � �� 	
 � � � � ��� �� � � ��� � � �� 	
 � � � � ��� �� � � �

� �� � � �� �� 	
 � �� � ! J� � ��� �K G J 	 �H � �  �� � H � JK I� J G ! � G  L 	 G � 	 � � J  � ���

�� G 	 � �  �� � GK � �K J  IO � 	 � �� J � � �  ) �� G (� $� � H � JK I� J G ! � G� � K L�� � 
 �� G �� � G

� � � J G � IJ � G � G � �K L � ! J� � ��� � � � � 	 � �� # � � G L� G � � ��� � � � J G � IJ � G � G � �O J  �

�� 	 G �K �  � � I G  � � G � L 	 G � ! J� � ��� I� � � � � � � �O L �� L� � ��� �� J 	 �� �  � �� �� G�

Symptom [ CBY : Lack [ WRT : V itaminC ] ]
Symptom [ CBY : Lack ] [ WRT : V itaminC ]

FK �� G �K � �� G  � 	 � � � �K � ��� � � IJ  ���  � � G � � � ! � �  �� � GK � �K J  IO �� G �� � 	� � J  � �� J  ) �� G (� �O � G �� J I� � ��� L� G � J �O �� G � G �� �  �  ��� � � �K � � ��� � ���O �� G  �� � �  � J  ) �� G (� ' �Q�� K � ���  � � I G � � G � G �� G  � 	 �  I I� �H � �  �  L 	 G � 	 � � J  � ���  � � G � � � ! � �  ��

� GK � �K J  IO �K  � � G � � J Symptom

 I I� IK � J  � I� H J J � � �� � � �K � J  � I G � �K J  	�

� 	 � [WRT : V itamin]�F� � J H �  � �� ���  ��� � � ��  � J  � I� � GK � �K J  IK � � �� �� � J  �O K J � � LG � � J  � ��

�K � � �  � � � � � ! J� � ��� � � � ��  � J  � I� 	�  H �� � �� F� � J H �  � �� ��� �� � � � � �

� � K � � G � � �K LO ��  � I� � � �K � J  � I� I 	� � J G � IJ  	� � GO �� G � G �� �  ��  L� � �� ��� � � G � � � ! � �  �� � GK � �K J  I� Q� J � G � 	 �  I I� � �� �� I I� JO K J �� � ! J� � � �� G � GJ � � J H �  �  L 	 G � 	 � � J  � ��� � � ��  � J  � I� � GK � �K J  IO IK � � � � K � �� �� � � J  � � � G �

�� � ��  � � I G � � G �� M ��� K L �� G � � �� JK LO ��  � I� � � �K � J  � I� I 	� � J G � IJ  	� � G ��� � � G � � � ! � �  �� � GK � �K J  I J  � �K �� G�QK ��� � � ��  � J  � I� � GK � �K J  I � IK � �K � � � � G � � � �K � L 	 G �� � H � JK I�K � K �H � �

� � K � � G � � �K L ��� J  � �  �� G �  � � I G � � � � � 	 �  )� � G � �� � � G �  	� K L "K G �� H �K � � 	 G  J ��O � � � GK � �K J  I I��  I I� � �� � 	 � �� �  � � �� J J � � J H �  � �� ��

40 4 ) ; ;= ?) : ; ;<= ?@ D

� 	 � �� J LG � � � � G  L 	 G G  �� K L��  JO � G �� G �� L 	 G � �� � � �  �� � �� � �� J 	 � GK ���K J  I I� GO �K  � � I G � � G� �  ���  � � G � � � ! � �  �� � GK � �K J  I �K � � � � �� �

� � �K � ��� � � IJ  � ! J� � �� G� � � � � ��  � J  � I� 	�  H �� � ��M J � I� JK � K �H �K J 	 G �� � G ��� � � L 	 G � �� � � � �K J  � H � J � � � � �K J � � � J H G � ���� � ��  � J  � I� � GK � �K J  I �� � J 	K J J G  � J J � G� 0J J G  � J J � G� � K � � �� �� � J  � � �� ��



(� ( 0J J G  � J J � G � � $ ;

S

NP

NP

NP

NP

PP

PP

Noun

Noun

Noun

NP

Prep

Prep

("symptom") ("på")

("på")("mangel")

("c-vitamin")

S

NP

NP

NP NP

PP

PP

Noun

Noun

NounNPPrep

Prep

("symptom") ("på")

("på")

("mangel")

("c-vitamin")

�  �� G (� $6 � H � JK I� J G ! � G L 	 G �� �� � 	 � �� 	
 � � � � ��� �� � � ��� � � �� 	
 � �

� � ��� �� �� � � �� � � �� �� 	
 � �

� & 2K �  J � � (� F� I� JK � K �H �K J 	 G ��

J � G � �K L ��� � � �K � J  � I� � L 	 G �K J  	�O � 	 � 	�  H � �� �  L 	 G �K L � � I G � � G �

�� � � � �K � ��� � � I J  ���  � � G � � � ! � �  �� � GK � �K J  I�

0J J G  � J J � G� � � 	� �K � � � GO K J �� �� � ! � � �� GK L �� �  ��  � � I G � � G � G � � � J  ��� � ��  � J  � I� � H � JK I� J G ! � G�

0J J G  � J J � G � ��� �K G �K � �� � J G � IJ � G � 	 �K J J G  � J � GK � �K J  I I��  ) �� G%�� � Q� J �  � �  ��O K J �� G �� �� J  ��� � �� �� � �� � ! G �  �� � �� � ! � � �� �� �  �� � � I G � � G � � � �K �  � H � JK I� J G ! � JO 	 � � � ���  K � � G � � � G � J � G� � G � � �� 	���K J � G � J � ! � � �� 	� K �  � H � JK I� J G ! � J J  � � �K G �� �� � I� � �� �� J  ) �� G %� ' 'O �� G � J � �� J G � � � � �� �� G �� 	� �K J � G � J � � ��R � �K � ��� � � IJ � J L 	 G �� � ! G � � GO �� G � H � J � J  � � G � � 	� K �  � H � JK I� J G ! � JO � G�� � ! G � � GO �� G � H � J � J  � � G � � LGK �� J � G � � K �� � H � 	 �� G  � GK � �K J  I I�� �� 	 G � GK � �K J  I I��  ) �� G %�� �K G �� J �� ��� I�� � J � JK � � � ! G � O � 	 � �� �

� �� � J 	� K � LGK �� J � G � � K �� � H � 	 �� G� � H � J � J  � � G � �� � ! G � � G LGK �� J � G � �� K �� � H � 	 �� G �K G � � �� �� � K L �K � �� J H � � � 	 � �� � H � J � J  � � G � �� � ! G � � G LGK I I�� J � G � � K �� � H � 	 �� G� � 	 G ��� � � ��  � J  � I� � GK � �K J  I � G �� J J � K � �� G��� �� �O �K ��  I I�� J � G � � K �� � H � 	 �� G � 	 �� ! � � J � H � J � J  � � G � G � ! � � �� G K L

 � � I G � � G �� Q� J � G � � K �� � H � 	 �� G � H � J � J  � � G � G �� G  � 	 � �� I 	� I G � J � 	 G �O� 	 � L 	 G � I 	 � �� G  � ! J� � ��� �M �� J L� � ��� �� ��� � � � � ��K J J G  � J � ! G � � G� � L 	 G I� � �� G� �  �� J � � ��  � J  � I�

� H � JK I � J G ! L 	 G � ! J� � ��� � ��� � � �� 	
 � � � � ��� �� � � � � �� � � �� �� 	
 � �O � 	 �

� G �  � J  ) �� G (�� � �! G � � G� � L 	 G I �K G � �  ��� G ! I I� L� � �� �� �K � � � � � � � � J� % � /%  � % #% "�� % ( " �K L � H � JK I� J G ! � J� Q� J 	K J J G  � J J � G IK � �� � � 	 � J  � �  �� G � i	 �
s

L 	 G ��� � 	 � � � �  � ��� � � �K G � � �� 	 � ��� � H � J � J  � � G � �� � ! G � �M � � �� �� � �� �  � � G � �� � J G � I 	� J � I� J �� J 	 �O ��  � I� J � G � � � � � J �� G � ! � � ���K L �� �  ��  � � I G � � G � � �� �� �  � � J 	 G� QK �� J J � � � �� �K �J  I I� � G � JK � � �� �� �  �J

� � �K � ��� � � IJO )� �� �  � 	 J ��  � � I G � � G �O � 	 � � G �� �  �� � � K � � G � � �K L

� I� �� J 	� J 	 � 	 � �� � Q� J �  � �  �� �� J � G � � K ��  � � G � � GO � 	 � IK � K � � �� � LGK

� JK G J � H � 	 �� J � ���O K J �� �� �  �� � � �K � J  � I� G � �K J  	� � G JK �� �  G � �� Q�

� � �K G � � �� �� �  �� � � �K � J  � I� G � �K J  	� � G � � � � ! LJ � � � 	 �O � 	 � � J � � J GH I L 	 G��  � I� � � �K � J  � I� G � �K J  	� � G �� J � G �� �  �J K J � ��  �� �� J J  � �� G �� ��  � � G � 

�� �� Q� J J �  �� H J J � � � ! � �� G � LG � � �� K � K �H � �� J  � 	�  H �� � �K L ��� 	 ��

�� �� �  ��  � � I G � � G �� Q�� � � 	� � GK J  	� K � � �� �� � 	 �� � � �� � G � � � �� G  � J � ��� � � � �� �� "  5� % 9 �� �

� � K � � G � � �K L ���  � � G � � � ! � �  �� � GK � �K J  I L �� �� G L 	 G L� � ��� �� � � ������ �� � ! � � ��6



(� ( 0J J G  � J J � G � � � '

S

NP (2)

NP (1)

NP (6)

PP (4)

Noun (3)

Noun (7)

Prep (5)
("mangel") ("på")

("c-vitamin")

Noun.s

Noun.s

Prep.s

NP (1) .i

NP (2) .i

NP (2) .s PP .i

NP .i

NP .s

PP .s

NP (1) .s

�  �� G (�� 6 � H � JK I� J G ! 	 �K J J G  � J J � G L 	 G � ��� � � �� 	
 � � � � ��� �� � � �

� �� � � �� �� 	
 � �

� % 2K �  J � � (� F� I� JK � K �H �K J 	 G ��
(1)NP.i = {

(Lack, [ CBY : OCCUR ] [ WRT : CONCR ]),
(Symptom, [ CBY : OCCUR ]),
(Disease, [ CBY : OCCUR ]),
(V itaminA, [ CHR : PROPERTY ]),
(V itaminB, [ CHR : PROPERTY ]),
(V itaminC, [ CHR : PROPERTY ]),
(V itamin, [ CHR : PROPERTY ]),
(Organisk, � )

}

� 	 � �� J � � �O  � � J � G � �� ��� J � G� �  � ! � � ��� K L J 	 �� ��6 "�  � � I G � � G 	 � ��

� � �K � J  � I� G � �K J  	� � G � 	 � �� J � G J  � �K � JK J � ��  ��  � � I G � � G �� �� � 
 � L� ��� � � G � � � ! � �  �� � GK � �K J  I�N ! � � ��� � G � � �K � ��� � � IJ � J L 	 GO ��  � I�  � � I G � � G � �� G L 	 G � �� J � � K J I� � � �

��� I�� �� �� N ! � � ��� � �� �� � �  �� G � � � � J  � � % � � ��� ! � � G � �� GO �K �� G  I I�

� G LG � � I 	 � �� J H �� G �  �� G � � L 	 G �K J  	�O � 	 � I� � � � � � K � �� �� � � J  �K J ! ��� G � ��� �
(2)NP.i = (1)NP.i

�� � � % �� �� �� J L� G � J � J � G � � K �� � H � 	 � 	 � �� G �� � I 	� JK IJ �� � � ! J� � ��� �� � � 	 � �� �GK Noun � H � J � J  � � G � � � � �� �� � 	 G �� J ”mangel”�

(3)Noun.s = ”mangel”

� � ���  K � � G � � � IK � ��� � ! � � �� � % �

NP.iO � 	 � �� � � � �K G � � JO � � 	���K J � G � �� Q� J J � �� G � � � � �K J �K � ��� � 	 � �� �� J  � G � �  � �� � � ! G �� �� K J J G  � J�

� ! G � � G � % �

NP.i 	 � � � �

Noun.sO 	 � )� �� LG � � J  � ��  � I�� � ! � � �� �� G � IK �

� �� �� � 	� K �  � H � JK I� J G ! � J � 	 � � % �

NP.s� � � 	 G �K � ��� � � � ! � � �� )� �� �O� G � � �  �� � � J L 	 G �� � G G � �� �  ��� � � ��  � J  � I� � GK � �K J  I 	 �K L �� G � � K L ��K J J G  � J L� � IJ  	� � GO � 	 � � G J  � I� H J J � J ��� K � � �� � J � G � �� �� � � 	 G �K �O K J J G  � J�L� � IJ  	� � G� � L 	 G �� L 	 G � I� � �  �� G � � �� G � G 	�  H � �� JO � � �H  � � � �� � G �� M �� J J ��� G J  � L! � �� � G �� G  � 	 J JK �� 	 � � J ��� I�� � J � K � � 	 G �O � 	 � L 	 G � �� J � �K J � ! G �J  � I� H J J � J � J K L �� �� �  �� J � G � � K ��  � � G � � G� �! G � �� K L � % �

NP.s

 � � � G�� G L 	 G6



(� ( 0J J G  � J J � G � � � �

(2)NP.s = faNP ::=Noun((2)NP.i, (3)Noun.s) = {
(Lack, [ CBY : OCCUR ] [ WRT : CONCR ])

}

faNP ::=Noun

��� �  � � G  �� J J � �� G J  � L! � �� J  � ��  I I� � ! G �� G � �� )� � G � JK J J G  � J L� � IJ  	� L 	 G G � � ��� NP ::= Noun�

� ! J� � ��� � � � �K � J  � I� � � � 	 � �  L 	 G �K L 	 G �� J �4 "2 �� � � �� ��  G I� G � � �� �� �J  �K J )� �� LG � � J  � ��� 	 �� �H � �  ��  � � I G � � G � L 	 G � ! J� � ��� � Q�� � H � J � J �� � G � �� � ! � � �� � �� �� � � L 	 GK � � G � J �  �� G � J  � � ( �

PP.i6

(4)PP.i = (2)NP.s

�GK (5)Prep � H � J � J  � � G � � �� J 	 G � �� G � � �� G � G ! � 	 �  J  	� �� 6

(5)Prep.s = ”p

�

”

� � �� J J � � J � �  � H � JK I� J G ! � J � G �   L� � �� � �� � J G � I 	� J � I� J �� �  � J K J ����I�� �� � J � G ! � 	 �  J  	� � �� � �

PP

�� �  �K G ��  � � I G � � GO � 	 �K L�� � 
 �� G �� J � K ��� � �� �O � 	 � � G ! � 	 �  J  	� � �� �� J � IK � I� H J J � �  � J  � � ( �

PP.iO 	 � �  �K G � � �� �

� G ! � 	 �  J  	� �� � $ �

Prep� Q� J � � � G J  � �K � ��� � 	 � �� K L � G ! � � � �� �� �  � �� �� GL 	 GO ��K � �� J � LJ � G L� � ��� �� � K � � � �� � �� �

NP � � � �� � 	 � ���

� G ! � 	 �  J  	� � G G � � G ! � �� J � G � �  ���  � � G � � � ! � �  �� � GK � �K J  I � � � � � �K ��J  � I� G � �K J  	� � G� Q� G L 	 G  � � J � GK L � G ! � �� � ��� K J )� �� � �K LO ��  � I� � � �K ��J  � I� G � �K J  	� � G �� J � G �� �  �J K J I� H J J � J  � �� J � K � � � �� �O � 	 � � G ��� I�� � J

	 � � �� � 	 � � J  � ( �

PP.i� � 	 � �� J � � �O � G �� G  �� J J � J  � L! � �� J 	 �� �  � �� �� G6

[ CBY : OCCUR ] 	 � [ WRT : CONCR ]� N � �  � �� �� G� � IK � �� ��  �� G �H �� G �  �� G �  � � G ! � � � �O �K G 	 � ��� � IK � � ! G � L 	 G �� � �  � �� �� G ! � 	 �  J  	� �� �� � �O��  � I� J � 	 �  I I� � �� �� I I� G � 	 ���  �� J J � J  � L! � ��O �K  � �� WRT 	 � CBYIK � K � � �� � 	� � G  �� � ��

2 	� I � � �  	� �� � G � � �� �� �O K J ��  � �� J � LJ � G L� � ��� �� � K � � � �� � �� � � IK � � � �

��� � �  L 	 G � 	 � � J  � ���  � � G � � � ! � �  �� � GK � �K J  IO � IK � �� J I� � � � K � � �� �K L � J K L � � G � � G� �

CONCR

	 �

OCCUR�Q�� � ! G � O �� G � � �� �� � � �� �� � � � �K � � 	 � �� � � �� O � G ��� J  � �  �� G �  � � I G � � � �

	� � GK J  	� �� "  5� % 9 �� �� � � � �K � ��� � � IJ  � ��  � � G � � J
CONCR

	 � ��� G � � J OCCUR� Q� J � � � G � ! � � ��� � �� � 	 � ��� �� ��  � � I G � � G �O � 	 � IK �

� ( 2K �  J � � (� F� I� JK � K �H �K J 	 G ��

K � � �� � K L

CONCR

	 �

OCCUR6

(6)NP.i = {
(Lack, [ CBY : OCCUR ] [ WRT : CONCR ]),
(Symptom, [ CBY : OCCUR ]),
(Disease, [ CBY : OCCUR ]),
(V itaminA, [ CHR : PROPERTY ]),
(V itaminB, [ CHR : PROPERTY ]),
(V itaminC, [ CHR : PROPERTY ]),
(V itamin, [ CHR : PROPERTY ])

}

� � �

Noun � H � J � J  � � G � GO � 	 � �� J J  � �  �� G � Noun

�� J J  � �� G �� �� 	 G �� M �� J J �J  � L! � �� � �0 � 9 # "4 92 ��
(7)Noun.s = ”c0 vitamin”

Q� J J �  �� H J J � � �  �� � 	 � J  � �  �� G � J  � �K � ��� �  �� � � �� � �� �� �  ��  � � I G �

� � G �O �� G � G  �� � � J � � �K G � � J� Q��  � � I G � � GO �� G G � J � G� � G � 	� K �  � H � JK I��J G ! � JO � G � � �� �� �6

(6)NP.s = {
(V itaminC, [ CHR : PROPERTY ])

}

�� �� � G ! � 	 �  J  	� � �� �� J � ( �

PP � G � � ��� I�� � JO 	 � �� G � IK � )� �� � �� � ! G � O� 	 � � IK � G � J � G� � G � � 	� K �  � H � JK I� J G ! � JO � 	 � � � J GH I L 	 G ��  � I�  � � I G � � G ��� G � G �� �  �� � � K � � G � � �K L ��� � ! G � O � 	 � �� � � � �K G � � JO 	 � �� � ! G � � G

� 	 � � G  �� � � J � H � J � J  � � G � J LGK � $ �

Prep 	 � �� �

NP� QK �� J �H I I� �� � K J )� ��

��  � � I G � � GO �� G I� � � � K � � �� � K L

CONCR

� G ��� �� �  �� � � �K � J  � I� G ���K J  	� [ WRT : CONCR ] ��� I�� � J  L 	 G �K L

[ WRT : V itaminC ]O � 	 �J  � L� 
 � � ��� � � �K G � � ��  � � I G � � G Lack

 � ( �

PP.i� Q� G L 	 G L ��6

(4)PP.s = {
(Lack [ WRT : V itaminC ], [ CBY : OCCUR ])
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NP1.i = {
(Lack, [ CBY : OCCUR ] [ WRT : CONCR ]),
(Symptom, [ CBY : OCCUR ]),
(Disease, [ CBY : OCCUR ]),
(V itaminA, [ CHR : PROPERTY ]),
(V itaminB, [ CHR : PROPERTY ]),
(V itaminC, [ CHR : PROPERTY ]),
(V itamin, [ CHR : PROPERTY ]),
(Organisk, � )

}

Adj.s = ”organisk”

NP2.i = FeatureAccept2(NP1.i, � , Adj.s) = {
(V itaminA [ CHR : Organic ], � ),
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(V itaminC [ CHR : Organic ], � ),
(V itamin [ CHR : Organic ], � )

}

NP2.s = {
(V itaminC [ CHR : Organic ], � )

}

NP1.s = NP2.s
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