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The Research of Granular Computing Based on Nonstandard Analysis

LIU Qing QIU Tao-Rong LIU Lan

(Department o f Computer Science and Technology, Nanchang University, Nanchang 330031)

Abstract In the article, we focus on studying fundamental theory of granular computing. Granular
computing is studied as a granular number systems. Operation laws of granulations, the indis-
cernibility relation of granulations in the granular number systems are also studied. The formal
language for describing the granular number systems needs also to be studied. We study the operation
rules of real granulations to adopt the theory of hyperreal numbers in nonstandard analysis. The
operations of compound, coarsening and refining, union and intersection of information granularity
with binary relations are also studied in the article. We define further a new indiscernibility relation
by hyperreal theory and get several related properties based on current relative researches. And
related results are proved. Subsequently, the formal language for describing granular computing —
a granular language with indiscernibility relation is defined. It is called a second order granular
logic in the article. The related operations of granular constants, granular variables and granular
function items used in the second-order granular logic are handled necessarily in the article. Finally,
the significance of describing granular mathematical theorems defined in the granular number

systems is illustrated with real examples.

Keywords  Rough sets; fuzzy sets; granular computing; second-order granular logic; granular

mathematics; hyperreal number; nonstandard analysis
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present. In view of granular computing, one is actually
based on the nonstandard analysis put forward by Robinson.
Hence, we focused on the research of granular computing
theory based on nonstandard analysis. We define the opera-
tion laws of real granularity by hyperreal theory and get
several related properties. The operation rules for compound,
coarsening and refining, union and intersection of information
granularity with binary relations are also defined. We define
further the new indiscernibility relation by hyperreal theory
and get several related properties based on current researches.
The research results will be important significance for
handling variable granularity and granulations in different
levels. This is also the innovation in granular computing

theory.



