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Chapter 4

Truth Maintenance

The work on truth maintenance has a strange relationship
to research in nonmonotonic reasoning. In the original paper
describing the idea, Doyle’s “A truth maintenance system,”
it is made clear from the start that Doyle is attempting to
provide an effective computational framework for default
reasoning. He stresses this in Section 1.1.1; the whole
approach is founded on the idea of a sentence’s becoming “in”
(i.e., believed) if another sentence is “out” (i.e., not believed).
Doyle goes on to suggest that, “The reasoned retraction of
assumptions helps in formulating a class of backtracking
procedures which revise the set of current assumptions
when inconsistencies are discovered.” As discussed in the
.introduction, a variety of authors have noticed that such a
facility is crucial to the implementation of any nonmonotonic
formalism. The connection is drawn quite sharply by Doyle
himself in Section 10 of the paper on truth maintenance.

The multiple-extension problem also appears in the work
on truth maintenance, although Doyle restricts his attention
to problems arising from what he calls circular arguments
in Section 3.1. One of his examples involves the pair of
conflicting default rules

M—-g— f
M~-f — g

In spite of this, work on truth maintenance appears to have
become disconnected from progress on default reasoning. The
reason appears to be that Doyle’s paper presents an algorithm,
as opposed to a declarative description of nonmonotonic
reasoning. He goes to great efforts to present a detailed
description of the workings of a TMS, but nowhere is there
a satisfactory explanation of the semantics of the approach.

His paper with McDermott [McDermott, Doyle, 1980] was
an attempt to rectify this, but suffered from other difficulties.
Other attempts at formalizing the truth maintenance process
can be found in [Reiter, de Kleer, 1987; Doyle, 1983; Doyle,
1982].

Two papers on truth maintenance have nevertheless been
included in this collection. As described in the introduction,
the reason is that there remains a general consensus that
Doyle’s ideas must be better understood if nonmonotonic
inference is ever to become a practical technique. Although
the problem of finding a suitably formal connection between
Doyle’s work and the other results in nonmonotonic logic
remains unsolved, this collection would not have been
complete without the papers in this section.

The other paper that has been included is Johan de Kleer’s
“An assumption-based TMS,” which describes a variant of
Doyle’s work. De Kleer suggests that an effective way 1o store
justification information is by labelling the propositions being
considered with the sets of premises needed to derive them. He
refers to such a collection of premises as a context; for each
proposition, de Kleer maintains a list of the minimal contexts
(i.e., the contexts with the fewest assumptions) in which it
holds.

Once again, the work is algorithmic rather than declara-
tive, De Kleer argues that the ATMS architecture is capable of
solving some of the problems that appear when implementing
conventional TMSs (including the problem of circular justifi-
cations mentioned earlier). In spite of the algorithmic nature
of the presentation, however, it seems that the ATMS approach
can be concisely formalized [Reiter, de Kleer, 1987; Ginsberg,
1987b], and also that the use of minimal contexts is closely
related to the uses of minimization elsewhere in the nonmon-
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258 4 Truth Maintenance

otonic literature (compare the two papers on diagnostic appli-  that similar ideas had been investigated earlier by Martins

cations in Section 5.2). and Shapiro [Martins, Shapiro, 1984; Martins, Shapiro, 1983],
A preliminary version of the ATMS paper appeared atinthe  The ATMS approach is described further in [de Kleer, 1986b)]

proceedings of the Fourth National Conference on Artificial and [de Kleer, 1986¢].

Intelligence [de Kleer, 1984], in which de Kleer indicated
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