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1 Introduction

In the present, third, part of the research, a new modification of the weight-center operator IV,
defined over intuitionistic fuzzy sets in [2], will be introduced.

Initially, we give some basic definitions, related to the Intuitionistic Fuzzy Sets (IFSs), fol-
lowing [1].

Let a set E be fixed. An IFS A in FE is an object of the following form:

A= {(z, pa(z), va(z))|z € E},
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where the functions p4 : £ — [0,1] and v4 : E — [0, 1] define the degree of membership and

the degree of non-membership of the element € E, respectively, and for every z € E:

0 < palz)+rva(z) <1

For every two IFSs A and B a lot of operations, relations and operators are defined (see, e.g.

[1]), the most important of which, related to the present research, are:

ACB iff (Vo€ E)(pa(r) < pp(x)&va(z) > vp(x)),
AC B iff (42 € E)pa(w) < inla),
ACo B iff (Vo€ E)(va(z) = vp(x)),
A=B iff (Vxe€ E)(pualx) =pp(r) & va(x) =vp(z)),
A = {<‘T ( )7“14( )>|3§' S E}>
C(A) = {{(z,K,L)|x € E},
I(A) =  {(z,k, )|z € E},
C(A) = {{z,palz), L)|z € E},
L(A) = A{{z kvalz)|e € EY,
where
K= SI;EMA(y),
L = inf va(y),
k= inf paly),
[ = 5161]1;) va(y).

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

> kaly) X va(y)

wW(4) = e, yceci“d(E) ’ yceid(E) e € B},

where card(FE) is the number of the elements of a finite universe £.
In [1] the operators H, g and J, 3 are defined by

Hop(A) = {{z, .ppa(w), va(z) + Boma(z))|z € £},

Jap(A) = {{z, pa(z) + ama(z), Bva(x))|z € E}.

Obviously, for every IFS X over universe F,
Hoo(X) = {(z,0,vx(x))|x € E},
Joo(X) = {{z, ux(2),0)|x € E}.
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Let the IFS B # Hy(B) and B # Jy(B). Therefore,

> usly) >0

yer

ZVB(Z/ >0

> (us(y) +ve(y)) > 0.

In [5, 6] we modified this operator to the forms

(Z pa(y))-ps(e) (X valy)).va(z)

Wh(A) = (o S ) cord B S ) € B @
and
(S walw)n (o) (S vl va)
Wi(4) = {ir. S X an0), 3 valw)) 25 pao): 5 O L A

respectively, where B # H, ((B) and B # Jyo(B).
It is inspired by papers of Ricardo Alberto Marques Pereira and Rita Almeida Ribeiro [4], and
Vania Peneva and Ivan Popchev [3].

2 Third modification of the weight-center operator

Let
> (ux(y) +vx(y))

yerR

X!l =
X1 card(E)

be a norm of X.
Let A and B be two IFSs over the finite universe £, so that || A|| < || B]|.
Now, we introduce “the third modified weight-center operator” over IFSs A and B over the

finite universe L.
Let everywhere below, B # H o(B), B # Joo(B) and ||A|| < || B||. Therefore,

> (us(y) +vs(y)) >0

and

Z(MA( ) +valy <Z,UB +vB(Y))

yelE yeE

The new operator has the form

(2 pa(y))-ps(e) (X va(y))va(@)

D S B M S Ty R L A
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First, we see that the definition is correct, i.e., W3 (A) is an IFS. Really, for every z € E,

(S o)) 5 )
0= 5= en(s) + v () = > an(s) + V() =t
( ra)ao) > valy)
V= 5= (a0 + 5 (0) = 5= (un(s) + 5 (1) =1
and
( ;E,UA(?J))#B(@ ( ;E va(y)).ve(z)
> (1 (v) + () " > (n(v) + (o)

(> pa(y)-ps(@) + (X2 valy)).ve(z)

_ yeE yer

> (uB(y) +va(Y))

yekE

> kaly) + > va(y)

(<) [
Y Y < 1.

= Y (usly) +vsly) ~

yerR

Theorem 1: For every two IFSs A and B over the finite universe £, so that B # Hyo(B),
B # Joo(B) and [[Al| < || B]|:

(@) W (A) = W3(A),

(b) I(W3(A)) = WE(I1(A4)),
(©) C(WE(A)) = WE(C(A)),
@) 1,(W5(A)) = WE(1,(4)),
(©) C,(WE(A)) = WE(C,(A)).

Proof: Let us check the validity of (a) for given IFSs A and B # U™ over universe F.

Wi(A) = Wi({{z,va(z), pa(z))|w € E})

(22 va))-ps(x) (X pay))vs(@)

yekl yel

> (vs(y) +us(y)” > (ve(y) + 1s(y))

yekE yel

(2 pa(y))vp(r) (X va(y)).ps(@)

yekl yel

> (us(y) +vs(y) > (1s(y) +ve(y))

yerE yeE

= {(z,

Yz € E}

= {(z,

)|z € B} = Wi(A).

(b) — (e) are proved analogously.
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From (2)—(4), the validity of the following assertions is checked.

Theorem 2: For every two IFSs A and B # U* over the finite universe E:
WAA)A C _ WA(A) € WiA)

W5(A)A Co WE(A) Co WE(A).

3 Conclusion

In the next authors’ research, we will introduce another new modification of operator Wg and
will study some of its properties.
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