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Default Logic Based on Four Valued Semantics

YUE An-Bu LIN Zuo-Quan

(Department of Information Science, Peking University, Beijing 100871)

Abstract By the formula transformations, a set of transformations for a default theory is provid-
ed. The default theory in a propositional language L is transformed into the corresponding lan-
guage L, and thus all the extensions of the transformed default theory are non-trivial. A weak
transformation of default theory is also given to ensure the existence of the default extensions.
The various four-valued models are defined for default theories such that the default logic has the
ability of nonmonotonic paraconsistent reasoning. It is proved that there is a one-to-one relation-
ship between the extensions of L and the four-valued models of default theory of L. The four-
valued models describe semantics for the formula transformations. The default reasoning based
on four valued semantics can be computed in the context of standard default logic by the transfor-

mation technique of default theories.
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Background

Although classical logic has gained great success in com-
puter science, it also confronts challenges in Al. Classical
logic is monotonic, that is, we can infer exactly more conclu-
sions when we gain more knowledge. But it is not the case in
the field of human commonsense reasoning: conclusions
drown from certain premise may not be inferred if certain
other sentences were included in the premise. For example,
if 1 told you that I have a bird. you may think that it can {ly.
While when you know more that my bird is a penguin, you
will revise your conclusion. In order to characterize such kind
of reasoning problem, a formal method called nonmonotonic
logic was introduced, and default logic is an important nonm-
onotonic logic.

In another hand, a consistent knowledge representation

is hard to achieve, because knowledge about commonsense

lencia, Spain, 2004, 773~777

10 Marek V. W., Treur J. , Truszcynski M.. Representation the-
ory for default logic. Annals of Mathematics and Artificial In-
telligence, 1997,21(2~4). 343~358

11 Delgrande J. P., Schaub T.. On the relation between Reiter's
default logic and its (major) variants. In:Proceedings of the
Symbolic and Quantitative Approaches to Reasoning with Un-
certainty, Aalborg, Denmark, 2003, 452~463

12 Imielinski T.. Results on translating defaults to circumscrip-
tion. Artificial Intelligence, 1987,32(1): 131~146

13 Delgrande J. P. , Schaub T.. Expressing preferences in default
logic. Artificial Intelligence, 2000,123(1~2). 41~87

14 Cholewinski P. et al.. Computing with default logic. Artificial
Intelligence, 1999,112(1~2). 105~146

LIN Zuo-Quan, born in 1963, Ph. D. , professor, Ph. D.
supervisor. His research interests include computer science

and artificial intelligence.

may have many exceptions and is not easy to be expressed
precisely in most cases. And more, consistency checking is
very hard, especially when the knowledge base is a huge one.
Therefore, we may have to bear the contradictions when we
reasoning upon a knowledge base. Paraconsistent logics were
proposed in the context, in particular, multi-valued logics.
The original nonmonotonic logics are based on classical
logic. thus they are not paraconsistent. Many researchers
have tried to proposed nonmonotonic paraconsistent logics
based on paraconsistent logic, such as IDL (Inconsistent De-
fault Logic). In recent years, some others have tried to
bridge the two kinds of apparently different method, and
tried to achieve nonmonotonic paraconsistent reasoning by
extend classical logics, such as the bi-default logic. The

method proposed in this paper also belongs to this category.



