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Fuzzification of Flip Flop Based on Various Fuzzy Logical Operations

Kaoru HiroTa* and Kazuhiro Ozawa**

Abstract

Recently, several works have been done toward realization of "fuzzy computer”. A few types of
fuzzy processors which can perform various fuzzy operations, e.g.fuzzy negation, Min, Max, and fuzzy

inference, have been proposed and realized. However, a memory unit of the fuzzy computer has not
been studied enough.

In this paper, we will propose and define a fuzzy flip flop which is an extension of ordinary binary
flip flop, especially J-K flip flop. A truth-table of J-K flip flop is fuzzified, where binary NOT, AND,
OR operations are extended to fuzzy negation, t-norm, s-norm, respectively. Two types of fundamental
characteristic equations of fuzzy flip flop are introduced. They are set type and reset type equations,
both of which are fuzzy extension of a characteristic equation of J-K flip flop. Simulation results of
their characteristics are demonstrated graphically in the case fuzzy negation, t-norm and s-norm being
1- «, Min, and Max operations, respectively. Results of several other operations are also shown.

The fuzzy flip flop, proposed here, can memorize a fuzzy information. Based on this idea together
with fuzzy processors, the first step for realization of "fuzzy computer” will be performed.
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