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P r e f a c e  

The notion of time: the mystery of time passing, the eternal circle of the seasons, 
of birth, life, and death, the evanescence of what we experience, remembering 
past things and future misgivings and prospects--all that has fascinated people 
for ages. The nature of time has been contemplated by philosophers. The reason 
is that its role is fundamental both in science and in everyday life. We do not all 
even realize when and how frequently we use this notion. The modern sciences, 
particularly physics and astronomy, are based on the parameter of time. 

Given all this, it is evident that the notion of time plays an important role 
in artificial intelligence, especially in planning robot activity, natural language 
processing, and time-varying scenes analysis. In all these disciplines, many exper- 
imental and practical algorithmic solutions, as well as formal, logical descriptions 
and analyses, have been presented. These two approaches are not separate, since 
many representations and reasoning algorithms are logic-based. 

The important characteristic of the notion of time with regard to its appli- 
cations is that its treatment does not depend on a particular use, and is very 
specific and different from the treatment of other parameters. On the contrary, 
description and representation of time strictly depend on the assumptions con- 
cerning its structure: whether it is composed of points or of intervals and how 
these individuals are organized in a particular order. 

Thus it seems justified to consider the notion of time separately from its 
applications and from other parameters utilized in them. 

This book is intended to discuss different time structures and their proper- 
ties from various perspectives. The logical description of time (both by means 
of classic and modal logics) is a broad discipline itself. The book contains a 
comprehensive presentation of logical theories of various time structures (point- 
and interval-based). These theories may be used as a basis for logic-based rep- 
resentations. 

On the other hand, there are many representation and reasoning algorithms 
concerning time. They differ in their expressive power and their algorithmic 
characteristics (e.g. time and space complexity). Several of them are presented in 
this book. They are often used in concrete applications from various disciplines. 

All these logical theories and algorithmic representations concern specified 
time structures. Thus these approaches are not independent: they are connected 
by corresponding time structures. This work aims to show these connections be- 
tween classic (first order) theories of time structures, modal logic of correspond- 
ing structures, and their algorithmic representations. To make this relationship 



VI 

complete, a formalisation of Allen's famous algorithm is presented (which can 
be applied for various structures of time), as well as its translation to modal 
logics. Note that a logical characterization of algorithmic solutions, which are 
not logic-based, is really helpful. 

Thus this book contains a comprehensive analysis of logical description and 
algorithmic representation of time structures, and will be interesting for many 
people working on or studying computer science and artificial intelligence. 

I am very grateful to Prof. Leonard Bolc, Prof. Andrzej Szatas, Dr Witold 
Bartol and all my colleagues from the Man-Machine Communication Group at 
the Institute of Computer Science, Polish Academy of Sciences for their helpful 
comments and discussions. Without their help and support I would probably 
not have managed to write this book. 

This research was supported in part by the Polish Committee for Scientific 
Research KBN under grant 3 0700691 01. 

November 1995 E. Hajnicz 
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