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Axiom cl. ¢(0) =1 and ¢(1) = 0 (boundary condition).

Axiom ¢2. For all a,b € [0,1)], if a < b, then ¢(a) > ¢(b)
(nonincreasing condition)
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Figure 3.1. Sugeno class of fuzzy complements cy(a} for
different values of A.
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Figure 3.2. Yager class of fuzzy complements ¢y {a) for
different values of w.
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Axiom sl. s(1,1) =1, s(0,a) = s(a,0) = a (boundary condition)

Axiom s2. s(a,b) = s(b,a) (commutative condition)

Axiom s3. If a < d’ and b < ¥, then s(a,b) < s(a’, ')
(nondecreasing condition)

Axiom s4. s(s(a,b),c) = s(a, s(b,¢)) (associative condition)
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aifb=0
Drastic sum s-norm: sgs(a,b) =< bifa=0
1 otherwise

a+b

Einstein sum s-norm:  s.(a,b) = T8
a

Algebraic sum s-norm: s,,{(a,b) =a+b—ab

Maximum s-norm: s _..(a,b) = mazx{a,b)
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Axiom t1: t(0,0) = 0;¢(a, 1) = t(1,a) = a (boundary condition)

Axiom t2: t(a,b) = t(b,a) (commutativity)

Axiom t3: If a < a’ and b < V', then t(a,b) < ¢(a’, ')
(nondecreasing condition)

Axiom t4: t{t(a,d),c] = t{a, t(b, c)] (associativity)
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aif b=1
Drastic product t-norm: tap(a,b) =¢ bifa=1
0 otherwise

ab

Einstein product t-norm: t.,{(a,b) = (et ab
— \a —a

Algebraic product t-norm: t.p(a,b) = ab

Minimum t-norm: t min(a, b) = min(a, b)
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(aly bloe WS'L
maximum s —norm: s(a, b)=max(a,b)
minimumt —norm: t(a, b)= min(a, b)
basic complement: c(a)=1-—a

c(s(a,b)) ? t(c(a),c(b))

ifazb
s(a,b) = a, c(s(a,b)) = 1-3,

c(a) = 1-a, c(b) = 1-b, t(c(a),c(b)) = 1-3,
ifa<b

s(a,b) = b, c(s(a,b)) = 1-b,
c(a) = 1-a, c(b) = 1-b, t(c(a),c(b)) = 1-b,
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Yager s — norm: swl(a, b) = min [1, (aw-l-bw)ﬂ

1
Yager t — norm: ty(a,b) =1 —min ’1, (1 —a)"+(1 —b)")w

basic complement: c(a)=1—a

c(s(a,b)) ? t(c(a),c(b))
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algebraic sum: Sesla,b)=a +b —ab
algebraic product:  t,,(a,b) =ab
basic complement: cla)=1—a

c(s(a,b)) ? t(c(a),c(b))
s(a,b) = a+b-ab, c(s(a,b)) = 1-a-b+ab,
c(a) = 1-a, c(b) = 1-b, t(c(a),c(b)) =(1-a)(1-b)= 1-a-b+ab,
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Union: max(a,b) <s(a,b) < sz.(a, b)

Intersection:  tg,(a,b) <t(a,b) <min(a,b)
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o max-min averages: v,(a,b) = Amax(a,b) + (1 —A)min(a, b), 1 € [0,1]
1

, a® + b*\«a
o generalized means: v,(a,b) = (T) ,a ER(a+0)
1—p)a+b
o fuzzy and: v,(a,b) = pmin(a, b) + ( p?z(u ), p €[0,1]
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o fuzzy or: v,(a,b) =ymax(a,b) + ( V)z(“ ) , v€l01]
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