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DS o ool Tl sl 4 byl s oS

TP e
a, b=0,
Sis@b)=<b, a=0,
1, & _eed dpem (Y\-Y)

! Dombi class

2 Dubois-prade class
3 Yager class

* Drastic sum

AR



,“..:.."\ C""

a+b
S..(a,b)= YY-Y
«(@,b) 1+4b ( )
Y
Srz o ®
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% Ring division

® Field

* Partial ordering
® Comparability
® Linear ordering
" Metric
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! Fuzzy arithmetic operators based on transmission average (TA)
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A new insight to fuzzy mathematics based on new definition of
fuzzy arithmetic operator

Abstract

After presenting fuzzy logic, the development of fuzzy arithmetic that is a complete and
comprehensive technique was introduced. Although, the main topic is fuzzy calculations
based on the extension principle with the nonlinear uncertainties that will contact with
supremum and infimum of nonlinear functions and causes costly calculations. To fix this, the
technique of « - cut was designed based on interval arithmetic. Although, it has been an
appropriate contact about the removing the complexity of the calculations based on the
extension principle, but due to the lack of expression of ineffective members based on
interval arithmetic is more doubtful. Even if the fuzzy arithmetic based on above interval
arithmetic (« - cut) can be expressed and implemented, this point is still standing that the
results of actions based on interval arithmetic (« - cut) in continuous mode is equal to the
extension principle, they are so large that the source of this problem associate with the nature
of interval arithmetic operator.

Accordingly, new fuzzy arithmetic operations are defined based on the transmission average

(TA) and resolves the issues related to ineffective member. By emphasizing on theorem of

Mizumoto and Tanka (For any non-degenerated fuzzy number A, there exist no inverse

number A, A under @ and & respectively, suchthat A@A =0, A®A =1), which states

the nature of fuzzy systems based on that uncertainty is a part of a system of model, we are
looking for such models. In fact, fuzzy logic is a continues logic modeling from the human
approximate reasoning. Therefore, its results should be expressed approximately. Thus, after
defining the new operations, several equivalence classes are introduced and then, by defining
the fuzzy approximation, approximation results of fuzzy issues are expressed by the
uncertainties rank. Finally, according to the new operations and proposed fuzzy approximate,

we will have a new outlook to the fuzzy algebraic systems, fuzzy ranking and fuzzy distance.

Key words: Fuzzy arithmetic, pseudo-geometric fuzzy numbers, Extension principle (EP),

Transmission average (TA), Fuzzy par, Fuzzy approximation, Fuzzy group, Ambiguity rank, Fuzzy field,

Fuzzy partial order, Ranking fuzzy numbers, Fuzzy absolute, Fuzzy distance function (fuzzy metric).
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