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Some operations (as "y", "N", "+", ", ", w@", "$", "}#*) are de-
fined over the Intuitionstic Fuzzy Sets (IFSs) in (1-5). Here we

shall introduce a new one and we shall show its basic properties.

®
Let a set E be fixed. An IFS A in E is an object having the

form:

»®
A = (<X, P (X), * (X)>/X€EE},
A A

where the functions p : E -> [0, 1} and ¥ : E -> [0, 1] define
A A

the degree of membership and the degree of non-membership of the

element X€E to the set A, which is a subset of E , respectively,

and for every x€E:

O < p (X) + v (x) < 1.
A A

For every two IFSs A and B are valid (see [1-5]) the following
definitions (let «, B € [0, 1]):

A CB Iff (VXEE)(p (X) < P (X) & 7 (X) 2 ¥ (X))
A B A B :

A B 1ff (VXEE) (P (X) = Y (X) & »* (X) = v (X))
A B A B

A C B iff (VXE€E)(p (X) < p (X))
o A B

Ac B iff (VXEE)(y (X) 2 * (X));
0 A B

>
"

(<x, v (X), v (X)>/%X€EE]};
A A
ANB = {<x, min(p (X), p (X)), max(r (xX), 7 (X))>/X€E};
A B A B
A UB = {<x, max(p (x), p (X)), min(r (x), v (X))>/x€B};
A B A B
A+ B = [<x, p (X)+p (X)-p (X).p (X}, T (X).* (X)>/X€EB];
A B A B A B
A . B = (<X, P (X).P (X)), T (X)+Y (X)-7 (X).7r (X)>/X€E};
A B A B A B

~

A @B - <X, (p (X)+p (X))/2, (7 (X)+v (X))/2>/%X€E};
A B A B



A s B

A # B

Here we

A x B = (<X,

THEOREM 1: For every two IFSs A and B, A *x B is an IFS.

(v (X) ¢+ v (x))>/X€E};
A B

shall define the new operation:

p (X) + p_(X)
A B

t<x, Vi (X).p (X), Y7 (X).7 (X)>/X€E];
A B A B

Y (X) + v (X)
A B

Proof: For every x € E:

b (X) + p (X)
A B

v (X) + 7 (X)
A B

+

2. (p (X).p_(X) + 1) 2. (7 (x). v _(x) + 1)
A B A B

because for certain real numbers a, b,

a+ b < 4
2 + 2.a.c
- a.c.a

2 2.a.¢c +

<

C,

2.(p (X).p () + 1) 2.(7 (X).7 (X) + 1)
A B A B

1,

da € [0,

and ¢ + d < 1 the following is valid:

+

2

From the

THEOREM 2: For every three IFSs A, B and C:

The different relations between the operation

1]

for

(<X, 2.0 (X).p (X)/(P (X) + p (X)), 2.7 (X).v (X)/
A B A B A B

>/ X € E}.

which

2.b.d + 2.a.b.¢c.d - a~->b-¢c-d - a.b.c - a.b.d

b.c.a

.b.d - a.b.¢ - a.b.d - a.¢c.4 - b.c.4d 2 0.

above definitions follows the validity of

{a) A » B B x A;

() ; % 5

A » B;

her operations are not valid.

THEOREM 3:

(a) G (A » B) = @G (A) » G
a, B o «B

(b) G (A *B) = G (A) % G
« B ¢ «aB

Easily can be seen, that the equality:

For every two IFSs A and B and for
a, B € [0, 1}):

«, B

«, B

(B),

(B),

(A x B) » C = Ax (Bx C)

is not valid. ~

and the ot-

every two numbers



THEOREM 4 (cf. [4,5)): For every two IFSs A and B:
A#B

(ay A . BC ANBC AS$SB CAUB
A®B
Ar B

(b) A x BC A @ B;
D

(c) A » BCc A #B.
¢

C A + B;

The validity of these inclusions follows from the validity of

the following inequalities for the arbitrary real numbers a, Db €

[o, 11:

2.a.b -—— a + b
a.b ¢ min(a, b) § --<-~ ¢ a.b ¢ =-==-- < max(a, b) ¢ a + » - a.p,
a+ b 2
a+bd a+bd
a.b § ~------eu-= { ===--
2.(a.b + 1) e

This operation can be transferred to an operation

fuzzy sets as follows:

v (x) + p (X)
A B
2. (p (X).p_(X) + 1)
A B

Now, Theorem 4 obtains the form:

A . BcC ANBCA=®BC A$B cA@BCAUB
Az B
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