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Abst ract 

Recent work on rule-based updates provided 
new frameworks for updates in more general 
knowledge domains [Marek and Truszczriski, 
1994; Baral, 1994; Przymusinski and Turner, 
1995]. In this paper, we consider a simple gen­
eralization of rule-based updates where incom­
plete knowledge bases are allowed and update 
rules may contain two types of negations. It 
turns out that previous methods cannot deal 
with this generalized rule-based update prop-
erly. To overcome the difficulty, we argue that 
necessary preferences between update rules and 
inertia rules must be taken into account in 
update specifications. From this motivation, 
we propose prioritized logic programs (PLPs) 
by adding preferences into extended logic pro-
grams [Gelfond and Lifschitz, 1991]. Formal se­
mantics of PLPs is provided in terms of the an­
swer set semantics of extended logic programs. 
We then show that the procedure of general­
ized rule-based update can be formalized in the 
framework of PLPs. The minimal change prop-
erty of the update is also investigated. 

1 In t roduc t ion 
Marek and Truszcznski's recent work on rule-based up­
dates [Marek and Truszcznski, 1994] provided a new 
framework Tor updates in more general knowledge do­
mains. Generally, they addressed the following problem: 
given an init ial knowledge base B, i.e. a set of ground 
atoms, and a set of update rules V with the forms1: 
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6 Concluding Remarks 
In this paper we considered generalized rule-based up­
dates in the framework of prioritized logic programs. We 
should mention that Marek and Truszcznski's rule-based 
update is embeddedable into our framework. For exam­
ple, if our update rules only contain classical negations, 
our formulation is reduced to Przymusinski and Turner's 
described in [Przymusinski and Turner, 1995]. 

Finally, we have noticed that the issue of logic pro-
grams with preferences has also been explored recently 
by some other researchers (eg. [Brewka, 1996]). In fact, 
we can further extend our prioritized logic programs by 
associating with dynamic preference so that our priori­
tized logic programs can be used as a more general tool in 
broad areas of knowledge representation and reasoning. 
A detailed comparison between our PLPs and others' 
work and other applications of PLPs in reasoning about 
change is beyond the scope of this paper and was rep-
resented in our full version manuscript [Zhang and Foo, 
1997]. 
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