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ABSTRACT

This chapter is a contribution to the study of formal ontologies. It addresses the problem of atypical
entities in ontologies. The authors propose a new model of knowledge representation by combining
ontologies and topology. In order to represent atypical entities in ontologies, the four topological opera-
tors of interior, exterior, border and closure are introduced. These operators allow to specify whether
an entity, belonging to a class, is typical or not. The authors define a system of topological inclusion
and membership relations into the ontology formalism, by adapting the four topological operators with
the help of their mathematical properties. These properties are used as a set of axioms which allows to
define the topological inclusion and membership relations. Further, the authors define combinations of
the operators of interior, exterior, border and closure that allow the construction of an algebra. They
model is implemented in AnsProlog, a recent logic programming language that allows negative predi-
cates in inference rules.

INTRODUCTION classes whereas they do not check all the properties
of the class. To illustrate this phenomenon, let us

Some entities belong more or less to a class. In  consider the ontological network below (see Figure

particular, some individual entities are attached to  1). This network corresponds to the seven following
declarative statements:
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Exceptions in Ontologies

Figure 1. The element [paul] does not satisfy all the properties of the class [human-being]
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Because [Paul] isa[Human-being], he inherits
all the typical properties of [Human-being], in par-
ticular [To-have-46-chromosomes]. A paradox is
introduced by the statement (7) because “Ahuman-
being has 46 chromosomes” is a general fact but
not a universal fact. The statement (1) means “In
general, human beings have 46 chromosomes but
there are some exceptions to this rule”.

A similar phenomenon can be observed with
distributive classes. Some subclasses are attached
more or less to a general class because some of

Figure 2. The individual entity [paul’s motorcycle]
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theirs elements may not check all the properties of
this general class. To illustrate this phenomenon,
let us consider the ontological network below
(see Figure 2).

This network corresponds to the ten following
declarative statements:

8. A thing which has an engine is a vehicle

9.  Athing which has two wheels is a vehicle

10. A thing which has three wheels is a
vehicle

11. A motorcycle has two wheels

12. A motorcycle has an engine

13. There are motorcycles with three wheels

14. A thing can not simultaneously have two
wheels and three wheels

15. Paul’s motorcycle is a motorcycle

16. Paul’s motorcycle has three wheels

17. Paul’s motorcycle is red

does not satisfy all the properties of the class

[motorcycle]. The subclass [motorcycle-with-3-wheels] does not satisfy all the properties of the class

[motorcycle]

Vehicle

1

Thing-which-
has-an-engine

=
L

Matorcycle (classic)

Which-s-red € ?

S

Paul's-motorcycle

Thing-which-has-2-whe gl 5 t—

[

# Thing-which-has

-3-wheels

=3

Watorcycle-with-3-wheels

=

79



18 more pages are available in the full version of this document, which may
be purchased using the "Add to Cart" button on the publisher's webpage:
www.igi-global.com/chapter/exceptions-ontologies-theoretical-model-
deducing/42885

Related Content

An Optimal Routing Algorithm for Internet of Things Enabling Technologies

Amol V. Dhumane, Rajesh S. Prasadand Jayashree R. Prasad (2017). International Journal of Rough Sets
and Data Analysis (pp. 1-16).
www.irma-international.org/article/an-optimal-routing-algorithm-for-internet-of-things-enabling-technologies/182288

In-Service Teachers' Use of ICT for the Promotion of Collaborative Professional Learning
Ana Garcia-Valcarceland Juanjo Mena (2018). Global Implications of Emerging Technology Trends (pp.
130-144).
www.irma-international.org/chapter/in-service-teachers-use-of-ict-for-the-promotion-of-collaborative-professional-
learning/195826

Integrating User Stories in the Design of Augmented Reality Application

Carlos Ankoraand Aju D. (2022). International Journal of Information Technologies and Systems Approach
(pp. 1-19).
www.irma-international.org/article/integrating-user-stories-in-the-design-of-augmented-reality-application/304809

Research in Information Systems
(2012). Design-Type Research in Information Systems: Findings and Practices (pp. 51-75).
www.irma-international.org/chapter/research-information-systems/63105

Information Society Discourse

Lech W. Zacher (2015). Encyclopedia of Information Science and Technology, Third Edition (pp. 2060-
2068).

www.irma-international.org/chapter/information-society-discourse/112613



http://www.igi-global.com/chapter/exceptions-ontologies-theoretical-model-deducing/42885
http://www.igi-global.com/chapter/exceptions-ontologies-theoretical-model-deducing/42885
http://www.irma-international.org/article/an-optimal-routing-algorithm-for-internet-of-things-enabling-technologies/182288
http://www.irma-international.org/chapter/in-service-teachers-use-of-ict-for-the-promotion-of-collaborative-professional-learning/195826
http://www.irma-international.org/chapter/in-service-teachers-use-of-ict-for-the-promotion-of-collaborative-professional-learning/195826
http://www.irma-international.org/article/integrating-user-stories-in-the-design-of-augmented-reality-application/304809
http://www.irma-international.org/chapter/research-information-systems/63105
http://www.irma-international.org/chapter/information-society-discourse/112613

