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3.2 Modal Approaches

The modal approach to nonmonotonic inference is probably
the least explored of the three principal formalisms. The
reasons, I suspect, are that the papers describing the work often
have been difficult to understand, and the formal work itself
has been somewhat unsatisfactory until recently,

The first paper to try this approach is McDermott and
Doyle’s 1980 paper, “Nonmonotonic logic 1.” Motivational
material is presented in the first three sections, after which the
authors turn to the formalities of the modal approach.

Unfortunately, the formalism they present is too weak to be
of much use. As McDermott himself remarks in the sequel
[McDermott, 1982], “There was not actually any relation
between the truth values of p and Lp.” McDermott attempted
to patch this by using a modal theory based on one of the modal
logics T', S4 or §5. Unfortunately, these approaches also are
flawed, since only the logic S5 is strong enough to capture the
notions McDermott is trying to formalize, but nonmonotonic
S5 in fact collapses to a monotonic theory. So something else
is needed.

Moore supplies the something else in autoepistemic logic,
introduced in “Semantical considerations on nonmonotonic
logic.” He also begins with a variety of motivational material
before urning to formal matters in Section 3. The paper is
extremely clearly written, although the proofs of many formal
results were missing until the appearance of his next paper
on the subject, “Possible-world semantics for autoepistemic
logic.”

In this second paper, Moore draws a connection between
autoepistemic logic and a Kripke-style approach to modal
logic based on possible worlds [Kripke, 1971]. Because of the
fairly constructive nature of Kripke’s approach, Moore is able
10 prove a variety of claims made in the earlier paper about
(for example) the existence of multiple extensions in certain
cases. He remarks that Halpern and Moses [Halpern, Moses,
1984] obtained similar results independently; more recently,
Levesque [Levesque, 1987] has explored these ideas as well,
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