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1 Introduction

In [3], I introduced the uniformly expanding intuitionistic fuzzy operator U , but writing the book
[4], I saw that in its definition there is a mistake and by this reason, I had not included in the book
the text about this operator. In a recent research of theirs, my colleagues O. Roeva and P. Vassilev,
using operator U , also observed the mistake in the definition and shared with me their discovery.
This motivated to write the present note. In it, a new form of operator U is given.

Let E be a fixed universe and let A ⊂ E be a fixed set. The object

A∗ = {〈x, µA(x), νA(x)〉|x ∈ E}
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is called an Intuitionistic Fuzzy Set (IFS, see, e.g., [1, 2]), where functions µA : E → [0, 1]

and νA : E → [0, 1] define the degree of membership and the degree of non-membership of the
element x ∈ E to the set A, respectively, and for every x ∈ E

0 ≤ µA(x) + νA(x) ≤ 1.

Below, we use only the IFSA∗ and by this reason, for the sake of brevity, we omit the asterisk,
writing A instead of A∗. Let

E∗ = {〈x, 1, 0〉|x ∈ E},

O∗ = {〈x, 0, 1〉|x ∈ E}.

The topological operators C and I are defined for every IFS A, by

C(A) = {〈x, sup
y∈E

µA(y), inf
y∈E

νA(y)〉|x ∈ E},

I(A) = {〈x, inf
y∈E

µA(y), sup
y∈E

νA(y)〉|x ∈ E}.

The modal operators and ♦ are defined for every IFS A, by

A = {〈x, µA(x), 1− µA(x)〉|x ∈ E},

♦A = {〈x, 1− νA(x), νA(x)〉|x ∈ E}.

2 New form of the uniformly expanding
intuitionistic fuzzy operator U

In [3], the operator U over the IFS A, such that

sup
y
µA(y) > inf

y
µA(y),

sup
y
νA(y) > inf

y
νA(y),

is defined by:

U(A) =


〈
x,

µA(x)− inf
y
µA(y)

sup
y
µA(y)− inf

y
µA(y)

,
νA(x)− inf

y
νA(y)

sup
y
νA(y)− inf

y
νA(y)

〉
|x ∈ E

 .

In the proof of the correctness of the so-defined operator, there is a mistake: there are elements
of universe E that operator U transforms to points that are already not intuitionistic fuzzy pairs.

By this reason, here we introduce the following modification of the above operator, that can
be defined over an IFS A such that

∆(A) ≡ inf
y∈E

µA(y) + inf
y∈E

νA(y) + inf
y∈E

πA(y) < 1. (1)
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Its form is:

U(A) =


〈
x,
µA(x)− inf

y
µA(y)

1−∆(A)
,
νA(x)− inf

y
νA(y)

1−∆(A)

〉
|x ∈ E

 .

Immediately, we can see that if we denote

U(A, x) ≡ U(A, 〈µA(x), νA(x)〉)

=

〈µA(x)− inf
y
µA(y)

1−∆(A)
,
νA(x)− inf

y
νA(y)

1−∆(A)

〉
,

where for x ∈ E, 〈x, µA(x), νA(x)〉 ∈ A, then we obtain the degrees of membership and non-
membership of element x ∈ E after applying operator U over IFS A.

Now, we must prove that the definition is correct if inequality (1) is valid, i.e.,

X ≡
µA(x)− inf

y
µA(y)

1−∆(A)
+
νA(x)− inf

y
νA(y)

1−∆(A)
≤ 1. (2)

Really,

X =
µA(x)− inf

y
µA(y) + νA(x)− inf

y
νA(y)

1−∆(A)
≤ 1,

because

1− ( inf
y∈E

µA(y) + inf
y∈E

νA(y) + inf
y∈E

πA(y))− (µA(x)− inf
y
µA(y) + νA(x)− inf

y
νA(y))

= 1− inf
y∈E

πA(y)− µA(x)− νA(x) = πA(x)− inf
y∈E

πA(y) ≥ 0.

Therefore, the definition of the new operator U is correct.
The following assertions are proven analogously.

Theorem 1. For every IFS A satisfying (1):

(a) U(C(A)) = C(U(A)),

(b) U(I(A)) = I(U(A)),

(c) ¬U(¬A) = U(A).

Theorem 2. For every IFS A satisfying (1):

(a) U( A) ⊇ U(A),

(b) U(♦A) ⊆ ♦U(A).

Theorem 3. For every IFS A satisfying (1):

U(U(A)) = U(A).
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3 Conclusion

The so introduced operator can be a basis for defining a new quantifier in intuitionistic fuzzy
predicate logic, that will be a theme of the next author’s research.

The operator U can be used for the aims of InterCriteria analysis (see, e.g. [5]) for modifying
the regions in the intuitionistic fuzzy interpretational triangle, when the results of this analysis are
collected in the central parts of the triangle. So, we can increase the region of the these results.
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