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A b s t r a c t 
We propose a language for programming in 
autoepistemic logic that extends the standard 
logic programming and incorporates incom
plete information. By syntactically distinguish
ing the "true negation" from the "lack of in
format ion," we also provide a way to define 
negative information explicit ly. A f ixpoint se
mantics can be defined for stratified and con
servative programs. In this paper, we inves
tigate definite autoepistemic programs. We 
investigate fixpoints of definite autoepistemic 
programs and show that they coincide wi th 
the declarative semantics of these programs. 
We also define a resolution procedure, called 
SLSAE-resolution, for such programs. SLSAE-
resolution is sound and complete for stratif ied, 
conservative, and solvable programs. 

1 I n t r o d u c t i o n 
There are two serious l imitat ions of tradit ional logic pro
gramming: 

1. Negative information is represented indirectly 
through the absence of positive data, which may 
be undesirable in situations where a direct repre
sentation is called for. For example, given a rule 

and a fact bird(tweety), we shall 
be able to infer fly(tweety). However, not every 
bird can fly. Suppose we know , how 
can we add this fact to the database and keep it 
consistent? 

2. There is no direct way to deal wi th incomplete infor
mat ion. The fol lowing example from [Gelfond and 
Lifschitz, 1990] illustrates this: 

The first rule says that students w i th high GPA are 
eligible for a scholarship; the second rule says a stu
dent is eligible if he is a minor i ty and has fair GPA; 
the th i rd rule says that a student wi th GPA lower 

than fairness is not eligible; the fourth rule says that 
students whose eligibi l i ty is not determined by the 
above rules should be interviewed by the scholarship 
committee. Obviously, n o t / in the above example 
represents that / is not known, which is different 
from the negation of /. 

In this paper, we present a framework for programming 
in autoepistemic logic that incorporates unknown infor
mation and explicit definition of negative information. 
We show that for certain programs, consistency is guar
anteed and the f ixpoint and declarative semantics coin
cide. There are two major differences between this paper 
and [Gelfond and Lifschitz, 1990]: 

1. We provide a syntactic restriction to guarantee the 
consistency of a program. 

2. Our base language is first-order, and we provide a 
resolution procedure to compute the answer set for 
restricted programs. 

The structure of the paper is as follows: Section 2 gives 
a brief introduction to autoepistemic logic, its syntax, 
semantics, variations, and extensions. Section 3 intro
duces autoepistemic programs. Sufficient conditions are 
given for the existence of a unique, consistent iterative 
expansion. A resolution procedure, SLSAE-resolution, is 
defined in Section 4. Section 5 presents conclusion and 
future work. 
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5 Conclusion and Fu ture W o r k 

We presented a fixpoint semantics for stratified and con
servative autoepistemic programs, which uniquely deter
mines the only iterative expansion of such a program. 
A resolution procedure, called SLSAE-resolution, is also 
defined. SLSAE-resolution is sound and complete for 
solvable programs. The following issues merit further 
investigation: 

1. The results of this paper allow us to generalize the 
framework to permit objective clauses, not only ob
jective literals, in the programs. Such programs are 
called disjunctive autoepistemic programs. Disjunc
tive autoepistemic programs are str ict ly more gen
eral than any of the current approaches in the liter
ature that combine negation and disjunction. The 
following example illustrates this: 

E x a m p l e 2 Consider the following database: 

The first rule says every student must be in at least 
one of the two projects proj1 and proj2. The second 
rule says those students who are neither in proj1 nor 
in proj2 have not yet decided which project to un
dertake. Given the query Kundecided(X), the 
answer should be  

but not vise versa. Wi thout the op-
erator K, for example in [Ross, 1989b], this distinc-
tion can not be made, hence the first rule can be 
used to exclude X — c as an answer to the query 

I ) 

2. Another issue to pursue is the efficient implemen
tation for autoepistemic programs. For example, 
one may try to generalize the SYGRAF approach 
in [Kifer and Lozinskii, 1988] to definite and dis
junctive autoepistemic programs. 
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