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Abstract: K. Atanassov and A. Ban in [2] introduce the operator W (A), defined for IFSs over a
finite universe E. In [3, 4, 5] three modifications of the weight-center operator were studied. In
the paper, the first modification is considered over a countable universe.
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1 Introduction
Intuitionistic Fuzzy Sets (IFSs) A, B in E by [1] are objects of the following form:
A ={{z, pa(r),va(z)) | = € E}

B = {(z, pp(x),va(x)) | v € E}

where pi4 : E'— (0,1),v4 : E — (0,1) and forevery x € E: 0 < pa(x) + va(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:

Al = ({2, va(), pa(@)) | « € B}
I(A) = {(z,k, ) | = € E}
C(A) = {(a,K,L) | z € E}
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Where
k ;n /JJA (y)

| = supva(y)
yerR

K = sup pa(y)
yekr

L= ifeaty)

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

> kaly) X va(y)
W(A) = <x veb vel > EX30Y

" card(E)’ card(E)

where card(FE) is the number of the elements of a finite universe £.
Let B # U* where U* = {(x,0,0) | € E}. The first modification of weight-center operator
over IFSs A and B over the finite universe F is introduced by:

;EMA(?J) - () ;EVA(W -vp(7)
Wil = < card(E)- 3 ja(y) card(B) - VB<y>> rek

yer yer
We see that WL(A) is an IFS because, for every z € E:

> ha(y) - pp(z) > valy) - ve(z)

yelE yelE

VS Card(B) S ) cord(B) - X ()
;M(y) %}E va(y) ;EMA(y) +va(y)
~ card(E) card(E) - card(FE) =1

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

2 First modification of weight-center operator

Let a set F be countable. Suppose that there exists ¢ € R such that

D onaly) + Y valy) <c

where ¢ < 0o. We define
;ﬂm(y) - () ;EVA(@/) -vp(x)
Wg(A) = <x, S un) oS va®) >\er

yek yek



Theorem 1. For every two IFSs A and B # U* over the countable universe E:

(a)
Wi(A) = Wy(4)
(b)
I(Wg(A) = Wx(I(A))
(c)
C(Wy(A)) = Wg(C(A))
Proof. (a)

WE(A =W ({(z,va(e), pa(z)) | x € B} =

> vay) -ve(z) X paly) - ps(@) |
. <$, yer yekE > ‘ rcE _

N c- Y owvsly) T - Y us(y)

yekE yekl

> kay) - ps(@) > valy) - ve(z)
— <x, yer ver > |2 € B p = Wh(A)

c- > psly) ¢ > vs(y)

yer yer

(b)
Wi(I(A)) = Wg ({(z. k1) | z € B}) =

=W ({ w,;gguA(y)>Suva(y)> |z € E}) =

2, Il paly) - up(@) 2, supraly) - va()
- < e i) e ve(y) >'“”"’EE:

c- > psly) o> vs(y)

yer yeE

> 1a(y) - ps(®) X valy) - va(x)
=1 <x ver vel > |z e By | = I(WL(A))

(c)
W5(C(A)) =Ws ({(z,K,L) |z € E}) =

=Wpg <{<x,§ggm(y),;ggm(y)> |z € E}) =
{ > sup ia(y)) - pup() 3 inf valy) - vs(z)
. < > . E} i

DN 7-1(7) B R W Z°1¢7)

yer yer

%uA(y) - () %;EVA(y) -vp(T)
—C <x TP ORI >|er = C(WL(A))

yer yeE

]



Corollary 1. For a finite universe E, where E = {y, ..., y, } put the countable universe F, where

F=

{y1, s Uns Un1, .y and pa(y;) = va(y:) = 0fori >n+ 1:

D na@) + D valy) =D paly) + Y valy) = > (1aly) + valy)) < card(E) =c.

yeFr yer yeE yeE yeE
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