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Magdaléna Tomová
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1 Introduction

Intuitionistic Fuzzy Sets (IFSs) A,B in E by [1] are objects of the following form:

A = {〈x, µA(x), νA(x)〉 | x ∈ E}

B = {〈x, µB(x), νB(x)〉 | x ∈ E}

where µA : E → 〈0, 1〉, νA : E → 〈0, 1〉 and for every x ∈ E: 0 ≤ µA(x) + νA(x) ≤ 1.

For every two IFSs A and B a lot of operations, relations and operators are defined in [1], but
we need only a few of these:

A| = {〈x, νA(x), µA(x)〉 | x ∈ E}

I(A) = {〈x, k, l〉 | x ∈ E}

C(A) = {〈x,K,L〉 | x ∈ E}
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where
k = inf

y∈E
µA(y)

l = sup
y∈E

νA(y)

K = sup
y∈E

µA(y)

L = inf
y∈E

νA(y)

In [2] was introduced the following operator, defined for IFSs over a finite universe E:

W (A) =


〈
x,

∑
y∈E

µA(y)

card(E)
,

∑
y∈E

νA(y)

card(E)

〉
| x ∈ E

 ,

where card(E) is the number of the elements of a finite universe E.
LetB 6= U∗ where U∗ = {〈x, 0, 0〉 | x ∈ E}. The first modification of weight-center operator

over IFSs A and B over the finite universe E is introduced by:

W 1
B(A) =


〈
x,

∑
y∈E

µA(y) · µB(x)

card(E) ·
∑
y∈E

µB(y)
,

∑
y∈E

νA(y) · νB(x)

card(E) ·
∑
y∈E

νB(y)

〉
| x ∈ E


We see that W 1

B(A) is an IFS because, for every x ∈ E:

0 ≤

∑
y∈E

µA(y) · µB(x)

card(E) ·
∑
y∈E

µB(y)
+

∑
y∈E

νA(y) · νB(x)

card(E) ·
∑
y∈E

νB(y)
≤

≤

∑
y∈E

µA(y)

card(E)
+

∑
y∈E

νA(y)

card(E)
=

∑
y∈E

µA(y) + νA(y)

card(E)
≤ 1

In this paper, we study a modification of W 1
B(A) in the case that E is countable.

2 First modification of weight-center operator

Let a set E be countable. Suppose that there exists c ∈ R such that∑
y∈E

µA(y) +
∑
y∈E

νA(y) < c

where c <∞. We define

W 1
B(A) =


〈
x,

∑
y∈E

µA(y) · µB(x)

c ·
∑
y∈E

µB(y)
,

∑
y∈E

νA(y) · νB(x)

c ·
∑
y∈E

νB(y)

〉
| x ∈ E
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Theorem 1. For every two IFSs A and B 6= U∗ over the countable universe E:

(a)
W 1

B(A
|)| = W 1

B(A)

(b)
I(W 1

B(A) = W 1
B(I(A))

(c)
C(W 1

B(A)) = W 1
B(C(A))

Proof. (a)
W 1

B(A
|)| = W 1

B ({〈x, νA(x), µA(x)〉 | x ∈ E})| =

=


〈
x,

∑
y∈E

νA(y) · νB(x)

c ·
∑
y∈E

νB(y)
,

∑
y∈E

µA(y) · µB(x)

c ·
∑
y∈E

µB(y)

〉
| x ∈ E


|

=

=


〈
x,

∑
y∈E

µA(y) · µB(x)

c ·
∑
y∈E

µB(y)
,

∑
y∈E

νA(y) · νB(x)

c ·
∑
y∈E

νB(y)

〉
| x ∈ E

 = W 1
B(A)

(b)
W 1

B(I(A)) = W 1
B ({〈x, k, l〉 | x ∈ E}) =

= W 1
B

({〈
x, inf

y∈E
µA(y), sup

y∈E
νA(y)

〉
| x ∈ E

})
=

=


〈
x,

∑
y∈E

inf
y∈E

µA(y) · µB(x)

c ·
∑
y∈E

µB(y)
,

∑
y∈E

sup
y∈E

νA(y) · νB(x)

c ·
∑
y∈E

νB(y)

〉
| x ∈ E

 =

= I



〈
x,

∑
y∈E

µA(y) · µB(x)

c ·
∑
y∈E

µB(y)
,

∑
y∈E

νA(y) · νB(x)

c ·
∑
y∈E

νB(y)

〉
| x ∈ E


 = I(W 1

B(A))

(c)
W 1

B(C(A)) = W 1
B ({〈x,K,L〉 | x ∈ E}) =

= W 1
B

({〈
x, sup

y∈E
µA(y), inf

y∈E
νA(y)

〉
| x ∈ E

})
=

=


〈
x,

∑
y∈E

sup
y∈E

µA(y)) · µB(x)

c ·
∑
y∈E

µB(y)
,

∑
y∈E

inf
y∈E

νA(y) · νB(x)

c ·
∑
y∈E

νB(y)

〉
| x ∈ E

 =

= C



〈
x,

∑
y∈E

µA(y) · µB(x)

c ·
∑
y∈E

µB(y)
,

∑
y∈E

νA(y) · νB(x)

c ·
∑
y∈E

νB(y)

〉
| x ∈ E


 = C(W 1

B(A))
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Corollary 1. For a finite universeE, whereE = {y1, ..., yn} put the countable universe F , where
F = {y1, ..., yn, yn+1, ...} and µA(yi) = νA(yi) = 0 for i ≥ n+ 1:∑

y∈F

µA(y) +
∑
y∈F

νA(y) =
∑
y∈E

µA(y) +
∑
y∈E

νA(y) =
∑
y∈E

(µA(y) + νA(y)) ≤ card(E) = c.
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