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Families of Implication Operators and Their Application

ZHANG Xing-Fang MENG Guang-Wu ZHANG An-Ying

(School of Mathematics Science, Liaocheng University, Liaocheng, Shandong 252059)

Abstract In the paper the new concept of family of fuzzy implication operators are introduced,

and two new families of fuzzy implication operators are given, which are denoted by L —A —

R, (A€ [%,1}) and L—A—G€[0.17). Lukasiewicz operator Ry, and operator R, are included
in L—A—R,Q€ [%,1]), Lukasiewicz operator Ry, and operator Godel (simple denoted Ry) are
included in L—A—R, (A€ [%,1}. We mainly discuss regularity of L —A—R, (A€ [%,1}) and
the residua of L—A—R, (A€ [% 1 }) with its £-norms. The result indicates that only Lukasiewicz

. 1 . . .
operator R, and operator R, in L—A—R, (A& [?,1]) have residual z-norms and satisfy regulari-
ty. Consequently, this two operators are ideal. Finally, the applications of L —A — R, (A &
[?,1}) in fuzzy reasoning are investigated. In addition, the new concept of believable interval

and believable degree of proposition is presented.
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Background

Negative operator —, disjunction operator V and impli-
cation operator —> are three main operators in fuzzy logic,
which are unary, binary and binary operators, respectively.
The definitions of — and \ are basic consistent, that is, for
all a€[0,1], —a=1—a, a\V b=max{a,b}).

However, the definition of operator — is different in
different logic systems. There are many definition for —,
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two new families of fuzzy implication operators, which are
denoted by L—A—R, ,A€ [%,1} ,and L—A—G,A€[0,1]
respectively. Since these operators are linear, their calculation
steps are simpler. We observe that L—A—R, ,A& [% ,1] in-

cludes Lukasiewicz operator R,, and Ry, L—A—G,A€[0,1]

includes R,, and R;. We mainly discuss regularity of L —
A—R;,AE [%,1] and the residua of L—A—R,,A€ [%,1]
with its z-norms. The result indicates that only Lukasiewicz
operator R, and operator R, in L—A—R,.A€ [% ,1} have

residual z-norms and satisfy regularity. Consequently, this

two operators are ideal. Finally, the applications of L —A—
R, ,AE [%,ljl in fuzzy reasoning are investigated. In addi-

tion, the new concept of believable interval and believable de-
gree of proposition is presented.
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