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1 Basic definitions and preliminaries

Here we recall some basic definitions and properties:

Definition 1 (cf. [1]). Let A ⊂ X and µA : X → [0, 1] and νA : X → [0, 1] are mappings such
that for any x ∈ X the inequality

µA(x) + νA(x) ≤ 1 (1)

holds. The set Ã = {〈x, µA(x), νA(x)〉 |x ∈ X} is called intuitionistic fuzzy set (or Atanassov
set) over E.

The mappings µA and νA are called membership and non-membership function, respectively.
The class of all intuitionistic fuzzy sets over X is further denoted by IFS(X).
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Hereafter, it is assumed that X is a measurable set (if it is not discrete) and µ and ν are
measurable functions.

Definition 2. Let A ∈ IFS(X) be given. Then we define:

MA
def
=

1

m(X)

∫
X

µA(x)dm

and
NA

def
=

1

m(X)

∫
X

νA(x)dm.

If X = {x1, x2, . . . , xn} is a discrete universe set, then:

MA
def
=

1

n

n∑
i=1

µA(xi).

and

NA
def
=

1

n

n∑
i=1

νA(xi).

Definition 3. Given A,B ∈ IFS(X) we say that B is µ-coherent with A and write A ∼µ B iff
µA(x) > MA ⇒ µB(x) > MB

µA(x) =MA ⇒ µB(x) =MB

µA(x) < MA ⇒ µB(x) < MB

Definition 4. Given A,B ∈ IFS(X) we say that B is ν-coherent with A and write A ∼ν B iff
νA(x) > NA ⇒ νB(x) > NB

νA(x) = NA ⇒ νB(x) = NB

νA(x) < NA ⇒ νB(x) < NB

Definition 5. If A,B ∈ IFS(X) and we have A ∼µ B and A ∼ν B, simultaneously we say that
B is (µ, ν)-coherent with A and we write

A ∼(µ,ν) B

In the next section, we will consider some properties of the newly defined relation.

2 Some properties of (µ, ν)-coherent IFSs

Further we will establish some results concerning (µ, ν)-coherent IFSs.

Theorem 1. (µ, ν)-coherence is an equivalence relation, i.e.
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(a) A ∈ IFS(X), A ∼(µ,ν) A

(b) A,B ∈ IFS(X), A ∼(µ,ν) B ⇒ B ∼(µ,ν) A.

(c) A,B,C ∈ IFS(X), A ∼(µ,ν) B, B ∼(µ,ν) C. Then A ∼(µ,ν) C.

Proof. We will prove (b) since (a) is obvious.
Let A,B ∈ IFS(X), A ∼(µ,ν) B and let us assume that B 6∼(µ,ν) A, i.e. there exists x ∈ X

such that, e.g., µB(x) > MB, but µA 6> MA.However, this is impossible sinceA ∼(µ,ν) B implies
µB(x) 6> MB for this x. Hence, our assumption was wrong and A ∼(µ,ν) B implies B ∼(µ,ν) A.

Let us now look at (c). A,B,C ∈ IFS(X), A ∼(µ,ν) B, B ∼(µ,ν) C. Since we have (from (b)
) A ∼(µ,ν) B, B ∼(µ,ν) A, B ∼(µ,ν) C, C ∼(µ,ν) B. Let us for all x consider the relationships
of membership and non-membership functions to their mean values in B. Since B ∼(µ,ν) A and
B ∼(µ,ν) C, these relationships are the same for all sets.

Corollary 1. Since (µ, ν)-coherence is an equaivalence relation, it generates an equivalence
class in IFS(X). A fixed set can only belong to a single class.

Corollary 2. Let A,A′ ∈ IFS(X), A, 6= A′, A ∼(µ,ν) A
′, MA =MA′ , NA = NA′ . Then A 6⊂ A′.

Remark 1. We note that the ∼(µ,ν)-relation is good at capturing the general “outline” of an IFSs
but not the distance between its elements. As it can easily be seen:

{〈x, 1, 0〉 |x ∈ X} ∼(µ,ν)

{〈
x,

1

3
,
1

3

〉
|x ∈ X

}
∼(µ,ν) {〈x, 0, 1〉 |x ∈ X}

Thus, even though these sets are drastically different, they are equaivalent under the proposed
relation.

3 Conclusion

In the present paper we have proposed a new relation of (µ, ν)-coherence over IFSs, and studied
its properties. In the future, it will be approbated for selection purposes within a decision making
process. The criteria involved would consist of distance and equivalence to a given set.
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