
Notes on Intuitionistic Fuzzy Sets
Vol. 19, 2013, No. 1, 54–56

A short note on intuitionistic fuzzy operators
Xa,b,c,d,e,f and xa,b,c,d,e,f

Krassimir T. Atanassov

Dept. of Bioinformatics and Mathematical Modelling
Institute of Biophysics and Biomedical Engineering, Bulgarian Academy of Sciences

105 Acad. G. Bonchev Str., 1113 Sofia, Bulgaria
e-mail: krat@bas.bg

Abstract: An ommision of a condition in the definitions of operators Xa,b,c,d,e,f and xa,b,c,d,e,f ,
described in [2, 3] is discussed.
Keywords: Intuitionistic fuzzy operator, Intuitionistic fuzzy set, Modal operator.
AMS Classification: 03E72.

1 Introduction

In two books of mine, [2, 3], the basic elements of the theory of the Intuitionistic Fuzzy Sets
(IFSs) are introduced. In these books, modal operators (for them see, e.g., [4]) and a series of
their extensions are described. One of the most powerful extensions of the modal operators is
operator Xa,b,c,d,e,f .

Unfortunately, in both cited books, one of the conditions, that is necessary for the validity
of the definition of operator Xa,b,c,d,e,f has been omitted. Now, it is explicitly included in the
definition, and discussed.

Let us have a fixed universe E and its subset A. The set

A∗ = {〈x, µA(x), νA(x)〉 | x ∈ E},

where
0 ≤ µA(x) + νA(x) ≤ 1

is called IFS and functions µA : E → [0, 1] and νA : E → [0, 1] represent the degree of member-
ship (validity, etc.) and non-membership (non-validity, etc.). Now, we can define also function
πA : E → [0, 1] by means of

π(x) = 1− µ(x)− ν(x)
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and it corresponds to degree of indeterminacy (uncertainty, etc.).
Below, we write A instead of A∗.
Let α, β ∈ [0, 1] and let:

A = {〈x, µA(x), 1− µA(x)〉|x ∈ E},

♦A = {〈x, 1− νA(x), νA(x)〉|x ∈ E},

Dα(A) = {〈x, µA(x) + α.πA(x), νA(x) + (1− α).πA(x)〉|x ∈ E},

Fα,β(A) = {〈x, µA(x) + α.πA(x), νA(x) + β.πA(x)〉|x ∈ E}, where α + β ≤ 1,

Gα,β(A) = {〈x, α.µA(x), β.νA(x)〉|x ∈ E},

Hα,β(A) = {〈x, α.µA(x), νA(x) + β.πA(x)〉|x ∈ E},

H∗
α,β(A) = {〈x, α.µA(x), νA(x) + β.(1− α.µA(x)− νA(x))〉|x ∈ E},

Jα,β(A) = {〈x, µA(x) + α.πA(x), β.νA(x)〉|x ∈ E},

J∗
α,β(A) = {〈x, µA(x) + α.(1− µA(x)− β.νA(x)), β.νA(x)〉|x ∈ E},

fα,β(A) = {〈x, νA(x) + α.πA(x), µA(x) + β.πA(x)〉 | x ∈ E}, where α + β ≤ 1;

gα,β(A) = {〈x, α.νA(x), β.µA(x)〉 | x ∈ E};

hα,β(A) = {〈x, α.νA(x), µA(x) + β.πA(x)〉 | x ∈ E};

h∗α,β(A) = {〈x, α.νA(x), µA(x) + β.(1− α.νA(x)− µA(x))〉 | x ∈ E};

jα,β(A) = {〈x, νA(x) + α.πA(x), β.µA(x)〉 | x ∈ E};

j∗α,β(A) = {〈x, νA(x) + α.(1− νA(x)− β.µA(x)), β.µA(x)〉 | x ∈ E};

The operators from modal type were extended in some directions, as described in [2, 3]. Here,
we mention only one of the directions of their extensions.

The first of the next operators includes as a partial case the operators Dα, ..., J
∗
α,β and the

second one includes as a partial case the operators dα, ..., j∗α,β:

Xa,b,c,d,e,f (A) = {〈x, a.µA(x) + b.(1− µA(x)− c.νA(x)),

d.νA(x) + e.(1− f.µA(x)− νA(x))〉|x ∈ E}

and
xa,b,c,d,e,f (A) = {〈x, a.νA(x) + b.(1− νA(x)− c.µA(x)),

d.µA(x) + e.(1− f.νA(x)− µA(x))〉|x ∈ E},

respectively, where a, b, c, d, e, f ∈ [0, 1]. For the first operator, in [2, 3], and for the second
operator, in [3], the following two conditions are given:

a+ e− e.f ≤ 1, (1)

b+ d− b.c ≤ 1. (2)
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Now, we show that the following third condition is necesary to be added

b+ e ≤ 1, (3)

because for the IFS
U∗ = {〈x, 0, 0〉|x ∈ E}

we obtain
X0,1,0,0,1,0(U

∗) = {〈x, 1, 1〉|x ∈ E},

x0,1,0,0,1,0(U
∗) = {〈x, 1, 1〉|x ∈ E},

that is impossible.
On the other hand, this condition is valid in all cases when operators Xa,b,c,d,e,f and xa,b,c,d,e,f

represent some of the above described modal type of operators.
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