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Abstract 
We present here a new formalization of beliefs, 
which has a simpler semantics than the previous 
formalizations, and develop an inference method 
for it by generalizing the resolution method. The 
usual prepositional formulas are embedded in our 
logic as a special type of belief formulas. One 
can obtain a non-monotonic logic of beliefs by 
applying, say, circumscription to the basic belief-
logic developed here which is monotonic in 
nature. One can also apply the technique repeat­
edly to construct a hierarchy of belief-logics 
BL k , k 1, where BLk BLk-1 and BLk can 
handle formulas involving up to level k nested 
applications of the belief operator B. 

1. Introduction 

The fundamental assumption in this paper is that the dis­
tinction between the notion of truth of the belief of a propo­
sition P and that of P lies in the underlying contexts of 
worlds. In the case of beliefs, the context is a set of worlds 
whereas in the case of propositions the context is a single 
world. We say that P is believed by an agent in the context 
W, which is a set of worlds, if P is true in every world Wj 

W. Put another way, the agent believes in any thing unless 

We use "-" for negations applied to beliefs, to distinguish 

it from the negation applied to propositions] formulas. 

In defining a logic for beliefs, one of the first ques-
tions that arises is what is its relationship to the standard 
logic. For example, if and are two equivalent prepo­
sitional formulas, then is considered to be equivalent to 

More generally, if is believed and logically 
implies then should be also believed? Note that if the 
answer to the second question is ' yes', then the same is true 
for the first question. For the belief-logic defined here, both 
the answers are 'yes*. A different belief-logic is defined in 
[Levesque, 1984] specifically to allow not to be 
equivalent to even though and may be equivalent 
as propositional formulas. This is achieved by considering 
a general notion of a world Wj in which the truth value of a 
proposition P may be true (T), false (F), undefined, or 
simultaneously true and false (i.e., P does not have a unique 
truth value). These general worlds are used for modeling 
the "explicit" beliefs whereas the "implicit" beliefs are 
modeled (for the most part) by the standard worlds, with 
each proposition having a unique truth value. 

For the logic of belief described here, only the stan­
dard worlds are considered. We do not distinguish thus the 
explicit beliefs from the implicit beliefs. More importantly, 
we consider each propositional formula as a special kind 
of belief-formula whose truth value is evaluated in the 
same way as that of the general belief-formulas. This is not 
the case in [Levesque, 1984]. Another interesting property 
of the belief-logic given here is that one can apply the con­
struction repeatedly to obtain a hierarchy of belief-logics 
B L k , k 1, where BL k can handle formulas involving up 
to level k nested applications of the belief-operator B. 
Thus, the formula - note the use ' instead of  
- can be handled in BL2. The belief-logic in [Levesque, 
1984] can consider such nested formulas directly. How­
ever, we feel that our formulation of belief-logic is actually 
more natural in that it explicitly recognizes the inherent 
higher complexity of the formulas with higher nested levels 
of B and handles them in a higher level (larger value of k) 
logic BL k . 

We give here a simple inference technique for the 
new belief-logic BL1) by generalizing the resolution 
method in propositional logic. A similar generalization of 
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The main result of this paper is the following 
theorem. We omit the proof for want of space, but it can be 
found in [Kundu, 1991a], We point out that the resolution 
rules given here can be seen to be closely related to that for 
predicate logic (without function symbols). One could 
almost say that the completeness of the belief-logic infer­
ence method follows from that of predicate logic without 
function symbols, except for the slight difference of the 
empty set of worlds being a possible model for a given 
belief-formulas. 
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Theorem 4 (Completeness and soundness of the 
resolution method). Let S be an arbitrary finite set of 
belief-clauses. The set S is unsatisfiable if and only if there 
is a derivation of from S.  

4. Conclusion 

We have presented here a new belief-logic for proposi-
tional facts (i.e., without variables and quantifiers), includ-
ing a resolution proof method for this logic, which can be 
thought of as a generalization of the resolution method for 
propositional logic. Our formulation of the belief-logic 
differs from the other belief-logics in two fundamental 
ways: (1) The ordinary propositional logic is imbedded 
within our belief-logic. Each propositional formula is 
mapped to a belief-formula in an one-to-one to fashion 
in such a way that if implies as propositional formulas, 
then implies as belief-formulas, and conversely. 
Also, the truth value of is evaluated in the same way as 
for general belief-formulas. (2) The belief-logic developed 
here is mono tonic in nature and its construction can be 
applied repeatedly to obtain a hierarchy of belief-logics 
BL k , k 1, such that BL k BLk -1 and BLk can handle 
all belief-formulas involving up to level k nested applica­
tions of the belief-operator B. We obtain a non-monotonic 
belief-logic from BL k by applying circumscription to it, 
for instance. This is the approach taken in [Kundu, 1991b]. 
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