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A Methodology of Intelligent CAD using a Metric Space Concept
(1st Report)
—A Mathematical Model of Function Operation in Design Process—

Toshiharu Taura and Hiroyuki‘YOSHIKAWA

The purpose of this study is to find out an ideal design principle which has the characteristics
of generality, practicality and computability. From the viewpoint of the ideality of design
principle, the approaches made by this time can satisfy only a part of the characteristics
required and can not satisfy all of them. The main reason is as follows. The essential nature of
the design lies in the synthetic process (composing and decomposing). But, the previous studies
have not been able to deal with the synthetic process itself. The synthetic process has been
observed and represented only by its results. In this study, the attention is paid to topology
which has a metric space concept in itself. And the design knowledge is organized in the metric
space. This organization is expected to optimize the structure of the design knowledge and deal
with the synthetic nature of design. In this paper, the mechanizm of function operation is
modeled mathematically. This model is very useful to construct the methodology of assisting
the designers in the early stage in the design process.

Key words : intelligent CAD, design, design process, metric space, function, abduction
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Fig. 4 Relation between total function space and
partial function space
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Fig. 8 Partial function concepts manifested by the
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