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Abstract This paper proposes match algorithms for dealing with expensive produc-
tions, which are rules requiring the extraordinary time and space to match in production
systems. First, a new data structure of alpha-memory such that, as a rule is given, it
can immediately point out working memory elements matching the condition elements of
a rule, is presented. Using this new alpha-memory, we can improve the Direct match algo-
rithm and the Rete match algorithm for dealing with expensive productions. Furthermore,
a pre-check function is proposed. Since it can be used to examine whether each condition
element of a rule matches working memory elements before matching is performed, we can
avoid the matching that is predicted to fail and reduce the number of matching in the
Direct match algorithm. Effects of these match algorithms are obtained experimentally.

KICK-SHOTGAN is well-known as a fast hypothetical reasoning system. This paper
proposes two methods for improving the KICK-SHOTGAN’s consistency check on the syn-
thesis of some hypotheses using the inference-path network. In one method, the inference-
path network is transformed into the one which has no need of consistency check. In the
other method, the inference-path network node which is able to cause inconsistency among
adopted hypotheses is defined. Consistency checks are only performed in this node and,

moreover, only part of consistency checks are needed here.
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