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ABSTRACT

Granular computing is a new booming topic which has been proposed recently
and is bringing a wide interest. Its underlying idea is the use of granules for problem
solving. A granule is a set of elements that are drawn together by indistinguishability,
similarity, proximity, or functionality. Granular computing utilizes information
granules with appropriate size to resolve problems in terms of the practical necessity in
problem solving, discarding of irrelevant details. Thus the problem solving is
simplified. When a problem involves uncertain or vague information, granular
computing takes the indistinct elements as a whole, namely an information granule. As
a result, the problem is resolved approximately. In fact, approximate results are
sufficient for many practical problems. Granular computing usually makes use of
coarse-grained granules to resolve problems for reducing cost.

This paper discusses quotient space theory, rough set theory and grey system
theory in terms of the principles of granular computing. Based on rough sets, an
algorithm for determining definable granules is given. For indefinable granules, the
paper defines their upper and lower approximations and studies their properties. Based
on a decision logic language for an information table, an approach to induce decision
rules and decision algorithms is proposed, and the induced decision algorithms are
proved to be consistent and complete. At the same time, the algorithms induced by
different partitions are proved to be equivalent. Next, the paper studies two specific
partitions inducing decision algorithms: the partitions inducing atomic decision
algorithms and the partitions inducing the most general decision algorithms, and gives
an algorithm for searching for the partitions inducing atomic decision algorithms
which are also very close to the partitions inducing the most general decision
algorithms. Therefore, the induced decision rules are all atomic and their number is
close to the least. The simplified decision rules and decision algorithms are obtained.

In the last section, the relation of grey systems and granular computing is
discussed. As a set-theoretic extension to interval grey numbers in grey system theory,
the interval grey sets are defined. Next, in a certain knowledge setting, the interval
grey sets are processed and their uncertainties are reduced. It makes out that resolving
grey system problems with the idea of granular computing is resultful. Further, under a
certain knowledge granulation, the properties of grey sets are discussed. Finally, as a
special kind of grey sets and granules, the interval sets are investigated.

Key Words: Granular Computing; Rough Set; Grey System.
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