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Some operations (as "y", "N", "sn, % = wgn wgw) ane defined
over the Intuitionstic Fuzzy Sets (IFSs) in [i1-4). 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, VP (), v (X)>/xX€E},
A A
where the functions uA: B -> [0, §1] and TA: E -> [0, 1) define

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 Xxe€E:

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

For every two 1IFSs A and B are valid (see [1-4)) the following
definitions (let o, B € [0, {]):

ACBIiIff (VXEB) (P (X) € p (X) & ¥ (X) 2 v (X))
A B A B

A DB iff B Cc A;
A = B iff (VXEE)(p (X) = P (X) & ¥ (xX) = v (X))
A B A B

A C B iff (VXEE)(p (X) S p_(X));
D A B

A c B iff (Vx€E) (7 (x) 2 v_(x));
¢ A B

Az (<X, 7 (X), p (X)>/x€E};
A A
ANB = {<x, min(yp (X), p_(X)), max(r (X), r_(X))>/X€E}];
A B A B
AUB = [{<x, max(p (x), p (X)), min(r (x), 7* (x))>/x€E};
A B A B
A+ B = {<xX, P (X)+p_(X)-p (X).p_(X), 7 (X).7Y_(X)>/X€EE};
A B A B A B
A . B = {«x, . y YT (X)+Y (X)-7 (X). v (xX)>/%X€EE};
UA(X) uB(x) A( )+ B( ) A ) B

A @® B = (<X, (¥ (X)+p (X)) /2, (v (X)+7Y_(X))/2>/X€ER};
A B A B

A $ B - {<«x, (x). (X), Y (X).7 (X)>/X€EE};
(p A V B ¢>A B

DA = (<x, p (X), 1-p (X)>/X€E};
A A



OA = {<x, 1-v (X), T (x)>/X€EE}.
A A

Here we shall define the new operation:

A B = {<x, 2. X). X x) + X)), 2.7 (X). 7 (X)/ (v (X)
# { DA( ) uB( )/(UA( ) NB( A B A
+ ¥ (X))>/XER}
B

for which we shall accept that if uA(x) z uB(X) = 0, then uA(X)-

(x) x) + x O and if r (x r (x) = 0, then 7r (x
PB /(DA( ) vB( )) A( ) B( A )

0.

T (X)/(r (X) + r_(X))
B A B

THEOREM i: For every two IFSs A and B, A # B is an IFS.

Proof: We must prove, that for every x ¢ E:

2. (B (X).p (X)/(P (X) ¢+ p (X)) + ¥ (X).7 (X)/(7 (X) + v (x))) < 1.
A B A B . A B A B

We shall use the following
LEMMA: If a, b, ¢, d € [0, 1] and a + b < i, c +d < 1, a + ¢ >
0, b +d > 0, then:
2.a.c 2.b.a

+ s 1. (1)
a + ¢ b+ 4d

Obviously,
(a.b.c + a.b.d) + (a.c.4 + b.c.d) < a.b + c.d. (2)
Let a 2 ¢. If a.4d 2 b.¢, then
a.b.c + a.b.d + a.c.4 + b.c.d = a.4d. (b + ¢c) + b.c.(a + qd)
€ a.4.(1 - a +c¢c) + b.c.{a+ 1t -2¢)
a.4 + b.c - (a.d - b.¢).(a - ¢) ¢ a.4 + b.c,
i.e.

a.b.c + a.b.4d + a.c.d4 + b.c.4 ¢ a.a + b.c. (3)
Let a 2 ¢. If a.d < b.c, then obviously, b > 4 and
a.b.c + a.b.d + a.c.d + b.c.d = a.d. (b + ¢) + b.c. (a + q)
£ a.d4.(b +1 - d) + b.c.(1 - b + q)
a.4 + b.c - (b.c - a.4).(b - d) ¢ a.4 + b.c,
i1.e. (3) 1is validq, too.
When a < ¢ the validity of (3) is checked analogically. Adding

(2) and (3) we obtain (i), from where the validity of the Lemma
follows.

From the above definitions follows the validity of
THEOREM 2: For every three IFSs A, B and C:
(ay A # B B # A;

(b);#é A # B;
() (ANB) #C = (A#C) N (B # C);



(d) (A UB) #C =z (A#C) U (B # C);
The other relations between the operation "#" and the other
operations are not valid.
THEOREM 3: For every two IFSs A and B and for every two numbers
a, B € [0, {):
(a) D(A # B) D DA # OB,
(b) O(A # B) C QA # 0B,

(c) G (A % B) = G (A) # G (B),
a, B a, B a, B

BEasily can be seen, that the equality:
(A# B) #C = A% (B #C)
is not wvalid. .
THEOREM 4 (cf. [4]): For every two IFSs A and B:

A # B Y
(a) A. BCcCANBC AS$SB C AUBCA + B;
A®B
(b) A$# BcCc As$BC A@B;
0] 0

(C) A®BcC As$BC A#B.
0 ¢

The validities of these inclusions follow from the validity of
the following inequalities for the arbitrary real numbers a, b €
{o, 1):

2.a.b a+ b
a.b < min{(a, >») ¢ 5 < Ja.b < 2 < max(a, b) ¢ a + b - a.b.
a +

This operation can be transferred to an operation on ordinary

fuzzy sets as follows:

A#B:= (<x, 2.p (X).p_(X)/(p (X) + p_(Xx))>/XEE].
A B A B

Now, Theorem 4 obtains the form:
A.BCANBCA#BCASBCA@BCAUBCAG+B
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