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


 � � � � � � � � 	 � � � � � � �  � �

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

� � � � � � � � � � �  ! " # ! $ %  $ & ' �  ( $ # ) * % +  ,  - $ ! .  / ' $ & , 0 # * $ " % 0 - 1 $ 2
# * ' � . % $ & . 0 ! ! * / 1 ! #  + * 3 0 '  % 0 / + & $ # . " - 0 % $ & ' �  4 # % ' 2 $ # +  # ! #  + * 3 0 '  
3 0 - 3 " - " % ' $ ' �  '  5 ' % * / 0 / 0 ' " # 0 - - 0 / 1 " 0 1  6 � �  #  % " - ' % $ & ' �  ( $ # ) 3 0 /
7  " %  + * / ' �  3 $ . ! " '  # 2 0 * +  + % 8 % '  . % & $ # ! # $ 3  % % * / 1 ' �  '  5 ' % * / 0 / 0 ' 2
" # 0 - - 0 / 1 " 0 1  9 0 / + & $ # 3 $ / % ' # " 3 ' * / 1 ' �  ' �  $ # 8 $ & ' �  '  5 ' %  / %  9 ' � 0 ' * %
0 % " 7 :  3 ' $ & #  %  0 # 3 � 9 4 # % ' $ & 0 - - * / - * / 1 " * % ' * 3 % 9 0 / + 0 - % $ * / . 0 ' �  . 0 ' * 3 0 -
- $ 1 * 3 6

; < = > ? @ A B C > D @ =

E � � F � � G � � H � I  � J K  G � F � L � M � � N �  ! � " � � � � K K # N N  K � $ �  $ � M � %  N H � � F  $ K I F � " F
I � % % F � % N �  � � � % & ' � � � ( � K � � $ K � N � � � � � K � � � � � " � K � � � � � # � � % % � � L # � L � G �  H $ � G )

G � � � � � � K N � " � K * + � � K N % � � � � $ �  # K � K # " F H � � F  $ K � K � � ( � H � � � � � L � � N � � K � � � � � �  �
� � � F � "  � � � ( �  G , � % " F # J - K � N N �  � " F � � $ % � ( � " � % G # � " � �  � K N �  N  K � $ . & F � H / 0 1 2
I  � J K  G 3 N � � K & � � / 4 1 2 , � � J # K - K K � � ) � F �  � � � � " � % H  $ � % K / 5 1 2 H � � F  $ K  G " % � K K � " � %
% � � L # � K � � " K 6 / 7 1 2 / 8 1 9 2 H � � F  $ K # K � $ � � "  H N # � � � � � � � K % � � �  � K & K � � H K / : 1 � � $ �  
� $ � N � K  H � H � � F  $ K � � $ "  � K � � # " � �  � K G �  H H � � F � H � � � " � % %  L � " G  � � � � % & ' � � L

� � ( � K � � � � � # � � % % � � L # � L � 2 � * L * ; � � J � � - K "  � K � � # " � �  � # K � $ � � � F � ,  $ � % � ( � K � � � " �
� F �  � � H � � $ � � � F �  H � � � � � L � & N � K � F �  � � H / < 1 2 G � � � � � G  � " � � L � � " *

= F � N # � N  K �  G � F � K I  � J � K �  $ � M � %  N $ � G G � � � � � � % L  � � � F H K G  � H � � " F � � L
N � � $ � " � � � K � � $ G  � H # % � K  G � F � � � K � � � " � � $ N � � $ � " � � � " � % " # % # K I � � F � � � # � � % % � � )
L # � L � � � ( � K * = F � � # � F  � K � % K  H � $ � � � � � � � H N � �  H � � " F G � � � � � H  $ � % K I � � F � � ( �
K � � � � � " � K � � $ � M � � � F � I F  % � � � ( � *

+ � � G # � # � � 2 � F �  . � � � � � $ � � K # % � K H � & . � K � # $ � � $ � � $ � � � � K G  � H � $ . & H � � � K
 G H � � F  $ K  G H � � F � H � � � " � % %  L � " 2 I F � " F L � M � K � N  K K � . � % � � & �  � � � % � ' � � � � � � K G � � )
� � � L G �  H � K & � � � " � � " � % �  K � H � � � � " % � M � % � � $ � � K  H � K � � K � � � � " F � H � " F � � � �  
# � $ � � K � � � $ � H � � � � � L  G � � � � # � � % % � � L # � L � � � ( � *

= F � � � K # % � K  G � F � K I  � J H � & . � � N N % � � $ � � � # �  H � � �  � K & K � � H K  G � ( � � � " � � � L
� � G  � H � � �  � G �  H � � � # � � % % � � L # � L � � � ( � K 2 � � � � � � % % � " � # � % K & K � � H K  G K � � � " F � � L
� � G  � H � � �  � � � � F � + � � � � � � � 2 � � "  � K � � # " � � � L � # �  H � � � $ K # H H � � � ' � � L K & K � � H K 2
� % � " � �  � � " � � � � K % � �  � K � � $ $ � " � �  � � � � � K *

M. Bubak et al. (Eds.): ICCS 2004, LNCS 3038, pp. 545−551, 2004.
 Springer-Verlag Berlin Heidelberg 2004

Tatyana Batura and Fedor Murzin

www.iis.nsk.su
tbatura@ngs.ru, murzin@iis.nsk.su



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

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

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

� � � 	 � � � � � � � 	 � � � � � � � 	 � � � � � � � � � � � � � � � � � � � � � � � � � � 	 � � � � � � � � � � � � � � 	 � � � � 	 %
� 	 � � � �  & � � � � � 
 � � � �  � � � � � � � � � � � � � � � � � � � � � � � � 	 � � � �  � � � � � � � � � � � � � � �
� � � � � � � � � � � � � � � � 	 � � 	 � � � � � 	 � � � � 	 � � � � � � � � � � � 	 � � � � � 	 � � 	 � � � 	 � � � � � � � � � %
� � � � � � � � � � � � � � � � � � � � � 	 � � � � � � � � � � � � � � � � � � � � � 	 � ' � � � � � � � � � � � � � � � � � �
� � 	 � � � 	 � � � � � � �  � � � � � � � � 	 � � � � � � � � � � � � � � � 	 � � � 	 � � 	 � � � 	 � � � � � � � 	 � �
� � 	 � � � � � � � � � � � � � � � � � � � � � � � � � � � � 	 � � � � � 	 � � 	 � � � � � 	 � � �

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

� � ' & ( ) * & � � ' & + * , - . & � �
� � � & � � 
 � � � � � % � � � 	 � � � � � � � � 	 � � � � � � � � 	 � � � � � � � � � � � � 	 � � 	 � � � � 	 � � � � � � � 	 � �

� � � � � � � � 	 � � 	 � � � � 	 � 	 � � � � � � � � � � � � � � � � � � 	 � � � � � � �  � � � � � � � � � � � � 	 � � � � 	 � � �
� � � � � � � � � � � ( 	 � � � � � � � � � � � � � � � 	 � � 	 � � � � 	 � � �  � 	 � � � � � 	 � � � � � � � � � 	 � � � � � 	 � � � � �
� 	 � � � � � � � � 	 � � � � 	 � � � 	 � � � � � � � ) � � � � � � � � � � 	 � � � � � � � � 	 � � 	 � � � � 	 � � � � � � 	 � � � � � �
� 	 � � � � � � 	 � � � � � � � � � � � � 	 � 	 � / � � � � � � � � � � � � � * � � 	 & � � 
 � � � � � � � � � � � � � 	 %

� � � � � � & �  � � � � � � � �  � � � & � � � � � � 	 � � � � � 	 � � � � � � � � � � � �  � � � � � � � � � � � � � � 	 � � � � � � � � 	 �
� � � � � � � � � � � � � � � � � 	 � �  � � � � � � � �  � � � 	 � � � � � � 	 � � � � � � � � � � � � � � � � � � � � 	 � � � � � � � � 

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

0 1  " $ +  $ " � 	 2 � " " � 	 
 � # ! � # �  � �   $ "  � �  # � $  � �

1 � #  � # + � 	

* � � � � 	 � � � � � � � � � � � 	 � � � 	 � 
 � �  � � � � � � � � � � � � � � 	 � � 	 � � � 3 � � � � � � � � � � � � �
� 	 � � � � � 	 � � � � �  � � � � � � � � � � � � � � � � � $  % 4 5  4 % # 6 � 7 7 7 � $  % 4 5  4 % # 8 � � � � � � � � � � � � � � � �
$  % 4 5  4 % # 9 � � � 	 � � � � � 	 � � � � �  � � � � � � � � � � : % # ; ! 5 <  # 9 6 � 7 7 7 � : % # ; ! 5 <  # 9 = > 9 ? �

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

� 	 � � � � 	 � � � � � � � � � � 	 � � � 	 � �  � � � � � � � � 	 � � � � � � � � � � � � � �
* � � � � � � � � � � � � � � , � � 	 � � � � � � � � � � � � � � � � � � � � � 	 � � � � � 	 � � � � � � � � � � � � � � � 

� �  � � 	 � � � � � � � � � � � � � 	 � � 	 � � � � � �  � @ � � � 	 � � � � � � � � � � � � � 	 � �  	 � � � � � � � � �

546 T. Batura and F. Murzin



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

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

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

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

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

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

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

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

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

� �  � � � �  � � � 	 � � 	  � " � � � � � � " # � � � � � � � � � � � 	 � � � � � � 	 � � 
 � � � � � � � 	 � � �  � ! � " � �
� � � � � " ( " � � 	 � $ � � �  � � � �  � � � 	 � � 	  " � ) � � � ) " ( " # � 	 � $ � � �  � � � �  � � � 	 � � 	  " # �

* � � % � � � & � � � � � & � � � � � � � � � � � � � � 	 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � +
	 � 	 � � � � � � � � � � � 	 � �  � � � �  � � � 	 � � 	  � 	 �  � � � � � �  � � � � � � � 	 � � 	 � � � � � � � � 
 � � � � � �
� � � � � � � � � � � � � � 	 � � � ' � � � � � � � � � � � � �  � � � � 	 � � 	 � 
 	 � � � � � � �  � � � � � 	 � � � � � �
� � � � � � � � , - . / 0 � � � � � � � � �  � � 	 � � � � 
 � � � 	 � 	 � � � � � 
 � � � 1 2 3 4 5 3 � � � � � � 	 � � � � � � 

	 � � � 	 � � � � � 1 - 6 7 � � �  � � � 
 � � % � � � � � � 
 � � � � �  � � � �  � � � 	 � � 	  � � � � � � � � � � � 	 � � �

( �  � � � � � � � � 	 � � � � � 8 ) � � � � � � � 	 � � 	 � 
 � � 	 � � 
 	 � � 
 	 � � � � � � � � � � � $ � � � � � 
 �
	  � � � � � � � � � � � � �  � ! � " � � � � � � " # � � � � 8 ) � 	 � 
 � � 	 � � 
 � �  � � * � �  � 	 � � � � 
 	 � * � �  �

� 	 � � � � � � � � � � � � � � +
 9 : ; � � ! � " � � � � � � � � � � � � � � � � 	 � 	 � � � � � � 
 	 � 	 
 � 
 � � � � � 	 � � � 	 � 	 � 	 � � �

< = > 6 - 1 / > � 	 � � � $ 	 � � � � � 
 � � 	 � � � 	 � � � � � � � � � � � � � � � � � � � � 	 � 	 � � � � 
 < = > 1 / > � 	 � � �
$ 	 � � 
 � � 	 � � � 	 � � � � � � � � 	 � 	 � � � � � � 	 � � � 	 � � � � � � � � 	 � 	 � � � � � � 
 	 � 	 
 � 
 	 � � �

3 �  9 : ; �� � ! � ? 
 � � 	 � � 
 � � � � � � � 
 � � � � � � 
 � � � � 	 � � � � @ 2 A B � 0 4 0 2 0 � 5 4 C 0 B 7 � �  � � )
� �  9 : ; D � � ! � ? 
 � � 	 � � 
 � � � � � � � � � � � � � � � � � � C 5 2 - E 5 . C A - � 1 0 1 F . A � 1 0 1 / A G A 6 -

� �  � � )
 �  9 : ; H � � ! � ? 
 � � 	 � � 
 � � � � � � � � � � � � � � � � � � @ 2 3 I 0 E 3 / J � 5 1 F 5 . J � �  � � �

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

� K ! � L  9 : ; � � ! � M N � O

O P� Q % R S Q H% TU S
� �  9 : ; % � � ! � P V  9 : ; S � � ! � � W �  9 : ; S � � ! � P V  9 : ; % � � ! � � � X Y

547Logical Methods for Representing Meaning of Natural Language Texts



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

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


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


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

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

� � � � � � � � � � � � � � � 	 
 � � � � � � � � 	 � & ' ( ) * + , - ( . , . . / + * , - ( ) 0 * - 1 . ( 2 - ( 2 + ( & , ' - . �
3 � 
 �  � � � � � 	 
 � � � � � � � � � � � � � � 	 � � 
 � � � � � 4 5 6 � � � � � � � � � 7 � � � � � � � 	 � 8 � 9 : ; < � � � �

� � � � � 7 � � � � � � � 	 
 � � 8 � = < > � � � � � � � � � 7 � � 
 � � � � � � 
 � � � � � � � � � �
? � � � � � 
 � 
 � � � � � � � � � � � � 	 
 � � � � � � � � � � � � � � � � � � � � � 
 � � � � 
 � 
 � � 
 � 
 � � 
 � #

� 
 � � 	 
 � � � � � � � � $ � � � � � � 	 � � � 	 
 � � � � � � � 
 � � � � � � 
 � � % � � � 	 � � � � � � � � � � � � � 

� � � � � � 	 � � 
 � � � & � � � � � � � � � � 	 � � � � � � � � � � � � 	 � � � � � � � � � � � � � 	 
 � � � �

' � � 
 �  � � � � � 	 
 � � � � � � � � � � � � � � 	 � � 
 � � � � � 4 5 6 � � � � � � 7 @ � � � � � 	 � 8 � 9 : ; < � � � � � �
7 @ � � � � � 	 
 � � 8 � = < > � � � � � � 7 @ 
 � � � � � � 
 � � � � � � � � � 8 � � � � � 	 � � 
 � � � � � � � � � � #
	 � � � � � 
 � � � � � � � � � � � � � � � � � � � 
 � � � � � �

$ � � � � � � � � � � � � � 
 	 � � � � � � � � � � � 
 � � � � � � � � � 
 � � � � � � � � � � � � � � � � 	 
 � � � 	 � � � � � � � � � �
7 A 	 
 � � � � � � � � � � � � # 	 � � � � � 
 � � � � � � 3 � � � � � � � � � � � B � � � � 
 	 ( � � � @ � � � � � 	 
 � �

 � � �  � % � 
 � � � �  � � � � � � � 	 
 � � � � 
 	 � � � � � � � � � � � � � � � � B � � � � � � � � � 
 � � 
 � � � � � � �
� � � � � � 	 � � � 
 � ( 
 % � � � � � � � �

) � * � � � � � � � � � � � � � � � � � � 
 � � � � � 	 �

� � � � � � C D E F G� � � � � � H � � 4 5 6 � � � � � I � 4 5 6 � � � I � 9 : ; < � � � � J @ � � � � � � � � � � � � � � � 
 � � �


 % � � � � � � � � � � � 
 � � � � � 	 � � � 
 � � � � � 	 
 � � �
+ � * � � � � � � � � � � � � � � � � � � 
 � � � � � 	 
 � �

� � � � � � C D E F G
F � � � � � H � � = < > � � � � � I � 9 : ; < � � � I � = < > � � � � J @ � � � � � � � � � � � � � � � 
 � � �


 % � � � � � � � � � � � 
 � � � � � 	 
 � � � � 
 � 
 � � � � � � 
 � � � � � � � � � �
$ � 
 � � � � � 
 � 	 
 � � � � � � � � 
 � � � � � � � � � � � � � � � � � � � � � � � � 	 � � 
 � � � � 
  � � � � � � � � �

� � � � � � � � � � � � � � � � � � �
K L M N O P N Q Q Q N O � � � � � � � P �P K M N O P N Q Q Q N O � � � � ��	 
 P � �   � K O 	 N M � � � � � � K M � � ��	 
 P � �   � K O 	 � � �

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

K L M N O P N Q Q Q N O � � � � � � � P �� K M N O P N Q Q Q N O � � � � ��	 
 P � � � � K O 	 N M � � � � � � � K M � � ��	 
 P � � � � K O 	 � � �
� � � 	 � � � � � 
 	 
 � � � � � � � � � � � � � � � � � � � 
 � � � � � � 
 � � � � � � � � � � � � � � � � � � � � 	 
 � � �

' � � � � � � � � � 
 � � � 
 � � � � � � � � � � � � � 	 � � 
 � � � � � � � � � � � � � � � � � � � � � � � � � � � 	 
 � � �
$ � � R S � � T U � � � � R � � U � V S � �  V W � � 
 � U �
� � � � � � � � � � � X � � � � � � � � � � � � �  � � � � � � � ! � � � Y � � " � � � X Z [ � Y � � � � \ X ] # � � � � 8
� 9 : ; < � � � Y � � " � � � $ 6 ^ � � � � � � � � � � $ 6 ^ � � � � � � � = < > � � � Y � � � �  � � � � � � �
� $ 6 ^ � � � � A � � Y � � " � � � = < > � � � Y � � � �  � � � � � A � � Y � � " � �
� $ 6 ^ � � � � � � � A � � Y � � " � 8

548 T. Batura and F. Murzin



� � � � � � � � � � � 	 

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

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


	 � � � � * � � 	 � �
� � � � , - � � * � � � � � � , - � � 	 � � � � � � � � � � � � � � � , - � � * � � � � , - � � 	 � � � � � � � � � � � � � � � � �

� * � � ( ' � �  � � � � 	 � �  ' ( � �
� � � �  ' � . '  ! � & ! $ % " � � " � " % � " � �
� / � 0 � 1 2 3 � � � � � 4 3 � � 0 � 5 1 	 1 
 6 1 � � � 7 8 � � 2  9 :  ; 
 1 � � )
� < = , � 1 2 3 � � � � � � � � � 4 3 � � �  � � � � 2  9 :  ; 
 1 � � � �  � � � 5 1 	 1 
 6 1 � � � � < = , � 1 2 3 > � 4 3 � �
�  � � � 5 1 	 1 
 6 1 � > � 4 3 � � �  � � � � 2  9 :  ; 
 1 � > 5 1 	 1 
 6 1 � � � � � � � � � � 4 3 > 1 2 3 � )

� � � � � � � � � � � 	 
* � � � � � � � � < = , � � � � � � � < = , � � � � � � � � � � � � � � � � � � � � "  ' � �

� � � � . ' � )
� � � � � � � � � � � 	 


	 � � � � � � � � � � � � � � � � � � � � � � � � � � � � < = , � � � � � � � � � � � � . ' � �

� � � "  ' � )
� � � � � � � � � � � 	 


	 � � � � � � � �  � � � � � � � � � � � � � � � � � �  � � � � � � � � � � � � � � . ' � �

� � � � " � " % � " � � )
� � � � � � � � � � � 	 


� � � � � � � � �  � � � � � � � � � �  � � � � � � �  � � � � � � � � � � � � � � � " � " % � " � � �

� � �  ! � & ! $ % " � � �
� � � � � ' ( " . ! � � � $ " . ! � ' � � � �  ' %  ' ( � � # � $ � . # ? & " @ . ' � ' � �
0 � A 3 � 1 4  9 � � 0 � 1 B 4 3 6 3 	 � � � / � 0 � 2 3 � � � � � � A 6 ; � 4 A � � �
� C / D � � 5 ; 1 4  9 3 � � � � � � � / E F � 2 3 
 � � � / E F � : � )
� < = , � A 3 � 1 4  9 � � � � � � � � A 6 ; � 4 A � � � �  � � � � 5 ; 1 4  9 3 � � � � 2 3 
 2 3 � � � �
�  � � � : 1 B 4 3 6 3 	 � � �  � � � : 1 B 4 3 6 3 	 > A 6 ; � 4 A � � � � < = , � A 3 � 1 4  9 > A 6 ; � 4 A � � �
� � � � � � A 6 ; � 4 A � > A 3 � 1 4  9 � � �  � � � � 5 ; 1 4  9 3 � � � � 2 3 
 2 3 � � > A 3 � 1 4  9 � )
	 
 
 � � � � � � � � � � � # ' ( " . ! � � � � � � # � $ � . # ? � )

� � � � � � � � � 	 
* � � � � � � � �  � � � � � � � � � � < = , � � � � �  � � � � � � � � � � � � � � # ' ( " . ! � � �

� � � � $ " . ! � ' � � � �  ' %  ' ( � � )
	 
 
 � � � � � � � � � � � # � $ � . # ? � � � � � # ' ( " . ! � � )
	 
 
 � � � � � � � � � � � # � $ � . # ? � � � � � & " @ . ' � ' � � �
� 	 �  �  � 
 � � 
 � � � � 
 � 
 	 � � � � 
 � 
 � � � � � � � � 	 � � 	 	 � � � 
 � � � 
 � 
 � � �  
 	 �  � � � � � �

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

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

R 
 � � 	 � �  	 � � 
 �  � �  � � � 	 
 � � � � � 
 	 
  � 
  � 
 � � � � 
 " � �
# � 
 � 
 � 	 � � 
 " � � � � 
 � � �  � � 	 
 � � � 	 
  � 
  � 
 	 � F * F 	 S S S F � � � � � � 
 �  � � � � T � � 


	 � � 
 � � 	 � � 
 � � � � 
 � � � � � 
 � � � � � � U
V * W � X * * � X * 	 � S S S � X * � � � S S S �

S S S S S S S
V  W � X  * � X  	 � S S S � X  � ! � S S S �
�  
 � 
 � 
  � � � � � � " � � � � � � 	 � � 
 � � � �  	 � 	 � 	 � � � 
 � � $ � � � 
 � 
 � � � � � 	

� " � F * � # � F 	 � S S S � 0 � F � � � � � 
 � 
 � � 
 � � � 	 � � � � � � � � � 
 � � 	 � � 
 	 
  � 
  � 
  � � � 
 �
� � 
 	 
 � �  � �  
 � 	 � � 
 	 
  � 
  � 
 � � 	 
 � � �

549Logical Methods for Representing Meaning of Natural Language Texts



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

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

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

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

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

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

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

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

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

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

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

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

� � � � � � � � � � � � � � � � � � � � � � � $ ' & � � � � 	 � � � � � � � � � � � � � � � � � � � � � � � � � � � � 
 � � �
� � � 
 � � � � � � � � � � � � � � 
 � � � � # � � � � � � � � � � � � � 
 � � � � � � � � � � � � � � � � � � � � � � � � � �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � # � � � � � � � � � � � � � � � � � � � � � � 
� � � � � � � � � � � � � � � � � � � � � � � � � 	 � 
 � � � � � � � � � 
 � � � � � � � � � 
 � � � � � � � � � � � � � � � �
� � � 
 � � � � � � � 
 � � � � � � � �

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

� � ) * + � , � - ) *

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

� � � � � � � 	 � � � � � � � � � 
 � � 
 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � $ � & �
$ � & � �

� � � � � � � � 
 � � � � � � � � � � � � � � � � � � � � � � � � � � 
 � � � � � � � � � � � � � � � � � � � � � � � � � � �
� � � � � � � � � � � � 
 � � � � � � � � � � � # � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 
� � � � � � � � � � � � 
 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 
 � � 
 � � � �
� � � � � � � � � �

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

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

550 T. Batura and F. Murzin



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

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

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

� � � � � � � � � �

� ! � " # $ % & ' ( 	 ! 
 ! � � ) * " + , " - $ " . / 0 % " . + 1 . /  , - 2 & , 3 4 , $ � . 5 " # 3 # , ' " � � " - $ " � � � 0 " ) 4 � !
� . 3 $ . 6 � � � � � � � , - � & 3 3 , 7 - �

� ! 
 * + " 3 1 7 - ( � ! � ! � � ) * " + , 8 " - 4 7 # � " 8 7 - 4 , $ 	 - 9 " 3 , 2 7 4 , . - . / 7 � & 3 3 , 7 - � " + : ! � 7 & ' 7 (
� . 3 $ . 6 � � � � � � � , - � & 3 3 , 7 - �

� ! � 7 + ' & 3 ( � ! � � " 4 ; 4 % " . + " 4 , $ 7 # � . 5 " # 3 . /  7 - 2 & 7 2 " 3 ! � 7 & ' 7 ( � . 3 $ . 6 � � � � � � � , - � & 3 ;
3 , 7 - �

� !  " # . 3 % 7 * ' . 9 7 ( � ! 
 ! � � . 5 " + - � & 3 3 , 7 -  7 - 2 & 7 2 " � � 7 - & 7 # / . + ! % , # . # . 2 1 � 4 & 5 " - 4 3 . /
	 - 3 4 , 4 & 4 " 3 . / " , 2 % " + � 5 & $ 7 4 , . - ! 
 # : & ' . 9 - , ' ( � . 3 $ . 6 � � � � � � � , - � & 3 3 , 7 - �

$ ! � . 3 " - 4 7 # ( � ! � ! � � . 5 " + - � & 3 3 , 7 -  7 - 2 & 7 2 " � � 7 - & 7 # / . + ! % , # . # . 2 1 � 4 & 5 " - 4 3 . / 	 - 3 4 , ;
4 & 4 " 3 . / " , 2 % " + � 5 & $ 7 4 , . - ! � � � � 5 , 4 , . - ( � . 3 $ . 6 � � � � � � � , - � & 3 3 , 7 - �

� ! � . ' , + ' . ( 
 ! � ! � 0 % " 3 " 8 7 - 4 , $ 5 , $ 4 , . - 7 + , " 3 , - 7 & 4 . 8 7 4 , $ 4 " ) 4 * + . $ " 3 3 , - 2 ! 0 % " 3 , 3 ! � % ;
! 	 	 
 ( � . 3 $ . 6 � � � � � � � , - � & 3 3 , 7 - �

� ! � 7 $ ' 3 ( % ! � ! � � 7 4 & + 7 4 " 5 � . 5 " # 0 % " . + 1 ! & ! 
 !  " - < 7 8 , - 	 - $ ! � � � � � �

' !  7 4 & + 7 ( 0 ! � ! ( � + ' 7 1 " 9 7 ( ( ! � ! ( � & + # , - ( ) ! 
 ! � 0 . 4 % " * + . : # " 8 . / 7 - 7 # 1 3 , 3 . / 4 " ) 4 3
, - 7 - 7 4 & + 7 # # 7 - 2 & 7 2 " ! � � " 6 , - / . + 8 7 4 , . - 4 " $ % - . # . 2 , " 3 , - 3 $ , " - $ " 7 - 5 � 5 & $ 7 4 , . - � (
	 - 3 4 , 4 & 4 " . / 	 - / . + 8 7 4 , $ 3 � 1 3 4 " 8 3 ( � . 9 . 3 , : , + 3 ' � � � � � � � , - � & 3 3 , 7 - �

� !  7 4 & + 7 ( 0 ! � ! ( � & + # , - ( ) ! 
 ! �  . 2 , $ 7 # 8 " 4 % . 5 3 . / 4 % " 3 " - 3 " + " * + " 3 " - 4 7 4 , . - / . + 7 4 " ) 4
, - 7 - 7 4 & + 7 # # 7 - 2 & 7 2 " ! � � " 6 , - / . + 8 7 4 , . - 4 " $ % - . # . 2 , " 3 , - 3 $ , " - $ " 7 - 5 � 5 & $ 7 4 , . - � (
	 - 3 4 , 4 & 4 " . / 	 - / . + 8 7 4 , $ 3 � 1 3 4 " 8 3 ( � . 9 . 3 , : , + 3 ' � � � � � � � , - � & 3 3 , 7 - �

551Logical Methods for Representing Meaning of Natural Language Texts


	Introduction
	A Review of Methods for Representing Narural Language Text Meaning
	Stuctures Corresponding to Natural Language Sentences
	Grammatical Predicates
	Predicate Associated with Sentence Parts
	Matching Text with Streams
	Conclusion



