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A b s t r a c t 
The paper d e s c r i b e s a system of n o ­

t i o n s ( a T-model) deve loped f o r r e p r e ­
s e n t i n g tempora l i n f o r m a t i o n on the s e ­
m a n t i c s - p r a g m a t i c s l e v e l i n a n a t u r a l 
language u n d e r s t a n d i n g system. 

The cho ice of the n o t i o n s to be 
cons ide red has been r e l i e d upon a neces­
s i t y o f s p e c i a l f a c i l i t i e s f o r d e s c r i b ­
i n g s i t u a t i o n s w i t h v a r i o u s degrees o f 
d e t a i l i n g a c c o r d i n g t o a n i n e x a c t cha­
r a c t e r o f t empora l i n f o r m a t i o n i n n a t u ­
r a l language t e x t s . 

Time i s mode l l ed as a s t r a i g h t d i ­
r e c t e d l i n e , and f o u r main o b j e c t s : 
p o i n t , i n t e r v a l , q u a n t i t y and c h a i n t o ­
g e t h e r w i t h f o u r groups o f n o t i o n s asso ­
c i a t e d w i t h them are i n c l u d e d i n t o the 
mode l . 

A s t r u c t u r e o f the T-model and i t s 
base n o t i o n s a re b r i e f l y o u t l i n e d i n 
the f i r s t s e c t i o n o f the paper . The r e ­
p r e s e n t a t i o n o f t empora l i n f o r m a t i o n by 
means o f T-model o b j e c t s i s t hen c o n s i ­
dered by examples. 

1 . I n t r o d u c t i o n 

1 . 1 . A problem o f r e p r e s e n t i n g and u n ­
d e r s t a n d i n g t empora l i n f o r m a t i o n i s o f 
g rea t impor tance i n the process o f deve­
l o p i n g and imp lemen t i ng A I systems i n ­
tended f o r dynamic o b j e c t domains, i . e . 
those d e a l i n g w i t h s i t u a t i o n s v a r y i n g 
i n t i m e . I n t h i s paper a f o r m a l model 
o f t ime (T-mode l ) i s o u t l i n e d wh i ch p r o ­
v i d e s a method f o r d e a l i n g w i t h t empora l 
i n f o r m a t i o n i n NL -unde rs tand ing sys tems. 

These problems are now cons ide red 
in a g r e a t number of works on knowledge 
r e p r e s e n t a t i o n and au toma t i c t e x t com­
p r e h e n s i o n , see, f o r example, G o l d s t e i n , 
1977; Dembovskaya, 1980; L i t v i n c e v a , 
1980; A l l e n , 1981 ; H i rshman, 1981 . 

Our T-model c o n t a i n s s e v e r a l n o t i -
ons s i m i l a r t o those cons ide red i n the 
papers ment ioned above, but on the whole 
i t p r o v i d e s f a r more g e n e r a l f a c i l i t i e s 
o f r e p r e s e n t i n g tempora l i n f o r m a t i o n . 
I t a l s o i n c l u d e s a number of new compo­
nen ts f o r m i n g deve loped system o f n o t i ­
ons f o r d e f i n i n g d a t e s , t ime range mea­
s u r e s , r e p e t i t i v e even ts e t c . A n a c c u ­
r a t e d i s t i n c t i o n between the p roper f o r ­
mal means and t h e i r i n t e r p r e t a t i o n i s 

made in the mode l . 

1 .2 . Our T-model may be used as a s t a n ­
dard component of a knowledge r e p r e s e n ­
t a t i o n system p r o v i d i n g tempora l da ta 
p r o c e s s i n g . I t c o n s i s t s o f a set o f no ­
t i o n s ( o b j e c t s , r e l a t i o n s ) and a r.et o f 
p r o d u c t i o n s d e s c r i b i n g t h e i r seman t i cs . 

The n o t i o n s o f t he model a re r e p r e ­
sented by means of r a t h e r s imp le f r ame-
s t r u c t u r e s (due t o t he s i m p l i c i t y o f 
the o b j e c t doma in ) . 

Th i s paper i s a c o n t i n u a t i o n o f 
(Kandrash ina , 1978) , i n wh ich a f i r s t 
v e r s i o n o f the T-model and i t s implemen­
t a t i o n in the f rameworks o f the VOSTOK 
system has been d e s c r i b e d . 

There are two p a r t s in the paper . 
F i r s t p a r t ( S e c t i o n 2 ) g i v e s c h a r a c t e ­
r i s t i c o f the T-model n o t i o n s , second 
one ( S e c t i o n 3) c o n s i d e r s some v a r i a n t s 
o f u s i n g the base T-model o b j e c t s f o r 
r e p r e s e n t i n g t empora l components o f 
knowledge. 

2. Bas ic n o t i o n s of T-model 

Time i s mode l l ed as a s t r a i g h t d i ­
r e c t e d l i n e . Four o b j e c t s : p o i n t , i n t e r ­
v a l , cha in and q u a n t i t y cons ide red b e ­
low i n d e t a i l a re t he b a s i c n o t i o n s o f 
the T-mode l . 

2 . 1 . Since such o b j e c t s a s p o i n t a n d / o r 
i n t e r v a l have been s t u d i e d i n a lmost 
a l l t he works o n t empora l aspec ts o f 
knowledge r e p r e s e n t a t i o n , a se t o f n o ­
t i o n s connected w i t h them i s o n l y o u t ­
l i n e d h e r e . 

Order r e l a t i o n s < , < , =, = and 
a d i s t a n c e f u n c t i o n R { x1 . , x2} a re de ­
f i n e d over t he p o i n t s ( x , x1,,, x 2 , . . . ) . 
The q u a n t i t y i s a v a l u e o f the d i s t a n c e 
f u n c t i o n . The no t i ' on o f the q u a n t i t y 
p l a y s a n a u x i l i a r y r o l e and a l l o w s deno­
ta tum o f " q u a n t i t y o f t i m e " ( t i m e range 
measure) to be separa ted f r om r e p r e s e n ­
t a t i o n o f i t s number v a l u e . Th i s n o t i o n 
i s a l s o ske tched i n the paper . I t shou ld 
b e n o t e d t h a t s p e c i a l t ypes o f s t r u c ­
t u r e s f o r i n d i c a t i n g i t s number va l ue 
by means o f u n i t s o f measurement a re de ­
f i n e d f o r t he q u a n t i t y (10 y e a r s ; 
5_hours; and 5 months; 2 hours,, 
15 minutes and 40 seconds, and a spe-
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