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Dealing with Discontinuity in Qualitative Reasoning
Toyoaki Nishida and Shuji Doshita
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Qualitative reasoning algorithms proposed so far depend on the "continuity” hypothesis that requires all
system parameters to change continuously. Even though quantities might not change discontinuously in the
physical world, most abstract models we usually use to reason about the physical world do not follow this
hypothesis. Discontinuity is not so artificial in our commonsense world, either. We hardly use Maxwell's
mode! to analyze TTL or MOS circuits; we are happy with ordinary model involving discontinuity.

In this paper, we explore a method of causal analysis of discontinuous change in the context of
qualitative reasoning. We compare two methods that are based on the ontology that discontinuous change is
very fast continuous change. One alternative is to approximate discontinuous change by continuous one and
then calculate limit, while the other is to use a number of heuristic methods to directly identify
imtermediate stages that are considered to exist during discont inuous change. The latter is employed and

the algorithm is presented in detail.
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