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REPRESENTING THE QUALITATIVE CHARACTERISTICS
OF THE REASONING BY QUALITATIVE DATA

Two examples from the field of operational
abilities: combinative and logical operations
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Attila Jézsef University

H-6723 Szeged, Petdfi sgt 30-34
HUNGARY
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1. Exactness and quality

One of the widely accepted beliefs concerning
mathematics 1is that mathematics is +the science of the
quantities. From a historical point of view this may be true
for the first phase of the development of mathematics, but it
does not hold for its present state. During the 1last three
centuries new disciplines have appeared in the field of
mathematics, such as set theory, algebra, combinatorics,
mathematical logic, graph theory, etc. In these disciplines
the structures and qualities play an important role, and in
this century these disciplines have become the most
intensively examined areas of mathematics. Some fields
appeared only in the 1940-s or 1950-s (mathematical system
theory, computer science), and mathematics has recently begun
to cope with one of the most interesting challenges in its
history: to devise exact concepts for the characterization of
"unexactness", . as. the theory of fuzzy . systems and fuzzy
subsets tries to do.

These changes in mathematics were caused mainly by the
internal logic of its development. But apart from this, there
was always a close interaction between the development of
mathematics and that of the natural sciences. Until about
the 1920-s the main application of mathematics was '"classical
physics". Two of the most perfect "constructions" of that
science are Newtonian mechanics and the electrodynamics of
Maxwell. Both of thse use the tools of mathematical
(function) analysis, differential equations.

The changes in physics in the early decades of this
century produced new needs for mathematical tools, and these
were no longer the mathematics of measures and quantities,
but the mathematics of qualities and structures. The needs of
quantum-mechanics and nuclear physics produced new
disciplines (e.g. quantum logic), and other sciences
currently make use of non-numerical mathematics (e.g.
stereochemistry uses the graph theory, etc.). :

The first efforts to put the social sciences on a "more
exact" basis were made before the above-mentioned changes in
the natural sciences, and accordingly they had the aim
ofintroducing the idea of measurement 1into these fields.
Until the recent reform-movement of new math, most
educational systems,transmitted mainly the rudiments of
numerical mathematics, and the classical view of the
sciences.® Thuss¥te.is not surprising that there is a  far
reaching association between the concepts of "scientific" and
"measurable".

The development of the role of mathematics in psychology
was very similar. The initial efforts were concentrated on
making the things measurable and then applying quantitative
methods. The unmeasurable properties seemed to be beyond the
possibilities of mathematical methods, and hence the term
"qualitative" for a long time meant something nonexact, oOT
even a low grade of scientific value.

The wide use of quantitative methods is understandable.






