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Chapter 3

Formalizations of Nonmonotonic Reasoning

3.1 Default Theories

Of all the approaches to nonmonotonic reasoning, Reiter’s
default logic appears to be the most stable: almost without
exception, the articles that have appeared afler Reiter’s
original one focus on applying Reiter’s ideas as opposed
to modifying them. (The single exception is Lukaszewicz’
suggestion of a slight modification in [Lukaszewicz, 1984].)

Reiter’s original paper begins (as all the early papers
do) with motivational material on nonmonotonic reasoning
generally; his formal description of extensions as fixed points
appears in Section 2. We have already remarked that default
theories are brave; he discusses this point specifically at the
end of this section,

Normal defaults (of the form « : 8/f) are introduced in
Section 3, and a proof theory for the propositional case (no
quantified default rules, essentially) is presented in Section 4,
which also discusses the non-semidecidability of default
inference. Inference in the more general (i.e., quantified) case
is delayed until Section 7. Reiter also discusses the use of a
resolution theorem prover in default inference (Section 5), and
briefly mentions the problem of belief revision (Section 6).

The next three papers present an increasingly focussed
investigation of the multiple-extension problem in default
logic. The problem is identified in Reiter’s paper with
Criscuolo; the Nixon-Quaker-Republican example appears
here.

A more general investigation of the properties of inheri-
tance hierarchies with exceptions is the subject of the next
paper. Etherington and Reiter show that, in general, the de-
scription of inheritance hierarchies of this sort involves the use
of seminormal default rules. Their description requires the
explicit mention of some exceptions within the default rules
themselves; this results in descriptive unwieldiness when large
problems are considered.

Etherington and Reiter also discuss the possible use of a
parallel algorithm to propagate information through default
inheritance hierarchies, extending work done by Fahlman
in NETL [Fahlman, 1979]. This extension is only partially
successful; Etherington deals with this subject at much greater
length in [Etherington, 1987].

Touretzky’s paper notices that Etherington and Reiter’s use
of seminormal defaults is really an attempt to sidestep the
multiple-extension problem when there is enough information
in the inheritance net to guarantee a preference of one
extension over another. Touretzky argues that a more natural
approach to this problem is to prioritize the default rules based
on a concept he calls “inferential distance.” The essential idea
is that default rules about subclasses should override default
rules about the superclasses that contain them; Touretzky
argues that inferential distance is formally correct (in that the
corresponding prioritized default system captures the intent of
the network) while retaining the conceptual simplicity of the
shortest-path heuristic used by Fahlman in NETL.
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Formalizations: Default Theories
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3.1 Formalizations: Default Theories
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