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Abstract: In this article we will define mathematical operation symmetrical difference over
intuitionistic fuzzy sets, and explore its properties.
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Symmetrical difference over ordinary sets is defined in Kuratowski [1] through basic
operations (union, intersection, negation) over ordinary sets in this way.

4+B=(anB)u(ans) (1)
Over intuitionistic fuzzy sets (IFS) are defined different operations and relations, e.g.:
AcB,A=B,A,ANB,AUB,A+ B, A.B, A@ B, A$B, A* B, A+~ B .These operations and their

properties are proved in Atanassov [2]. We will use some of them to proof the operation
symmetrical difference.

Proposition 1: Let A and B are IFSs over E and operation symmetrical difference is defined
on this way.

A+ B ={(x,max(min(u,, (x), v, (x)), min(v,, (x), £ (x)),
min(max(v , (x), 4, (x)), max(u,, (x), v, (x)))|x €EJ. )
Proof: 4+ B = {{x, max(min( , (x),v,, (x)), min(v, (x), &, (x))),
min(max(v,, (x), £, (x)), max(sz,, (x), v, (x))))|x €E}
={(x, min(u,, (x), v, (), max(v., (x), gz, ()Y € EJU
o min(v , (x), 21, (x)), max (e, (x),v, (0))|x € B}
= v Ol € NN v (0, s (0] € E)JU
v (0,2, O € ENO 1, (0,7, (0 € )|
=(4nB)ul4na).
and A4, 4, B, B are IFS.



The geometrical interpretation of the symmetrical difference is the following. If A and B are
two IFSs over E, then a function f,., will assign to xe £ a point f, ,(x)eF with
coordinates:

{(x, max(min(u, (x), v, (), min(v (x), 1, (x))), min(max (v, (x), g2, (x)), max(iz,, (x), v, ()| €E}
Here is presented geometrical interpretation of symmetrical difference over IFS (Figure 1).

(v, <py<vg=pyg)
Figure 1.

Properties of symmetrical difference over IFS.

Property 1: A~ A=ANA.
Proof: Let A is IFS then we can write down expression 4+ 4.
A+ 4= {(x, max(min(u, (x),v,, (), min(v,, (x), 4, (x))):
min(max(v,, (x), 4, (x)), max(u, (x), v, ))|x € E
= {(xmin(u, (0, v, (), max(v,, (x), i, (x))|x € E
= {<x, M, (x),v, (x)>‘x € E}ﬂ {<x, v, (x),u, (x))‘x € E}
=ANA.
Property 2: A+B=B+A4.

Proof: Let A and B are IFS then we can present 4+B and B+ A with operations union,
intersection and negation and examine the equality 4+ B = B+ A . Hence:

4+8=(4nB)u(4ns)

B+a=(enalu(ena)

= (4nB)u(4ns)=(na)u(sn )

= (4nB)u(4nB)=(4nB)U(4NB) (4NB=BN4 - sce Atanassov [2])
= (4nB)u(4n&)=(4nB)U(4n5)
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Property 3: A+ B=(A4+— B)U(Br A).

Proof: Here for our proof we will use implication over [FS 4+> B = AUB.
Hence:

> A)

(ZUB)U (EUA) (A— B = AU B - see Atanassov 2]

(A N B)U (B ﬂZ) (m = A[) B -see Atanassov [2])
ﬂB)U (ZﬂB) (AN B = B[ A-see Atanassov [2])

Property 4: A+B=(4r B)N(B+ A)

Proof: In order to examine the equality we will use implication over IFS 4+ B =AUB.
Hence:

(
-
(AﬂB)
)=

B)Ulans

B=(4— B)N(B> 4)
= A+B= (A|—>BU
B

) (B~ ) (A U B = A B-see Atanassov [2])
= (4nB)U(4nB)=(1UBJU(BUA) (4> B=AUB- see Atanassov [2])
(A N B) (A N ) ( )U (B N A) (m = A[) B -see Atanassov [2])
(AﬂB) (AﬂB) (AﬂB)U (AﬂB) (AN B = B[ A-see Atanassov [2])

Following properties don’t hold from definition of symmetrical difference over IFS.

Property 5. ( :

Property 6. (4+C)N(B+C)=(4NB)=C.

Property 7. (

Property 8. (

Property 9. (4+B)+C=(4+C)=(B=C).

We will check equality 5 and the other equalities from 6 to 9 can be verified on the same way.

A+ B = {{x, max(min(u, (x),v, (X)), min(v , (x), 4, (x))),
min(max (v, (x), 4, (x)), max(z,, (x), v, (x)))x €EJ.

(4+ B)+ C = {{x, max(min(max(min(x , (x), v, (x)), min(v , (x), 22, (X)), Ve (),
min(min(max (v, (x), 4 (x)), max (s, (x), v 5 (x))), ¢ (x))),
min(max(min(max (v, (x), ¢ (x)), max(z , (x), v (X)), ¢ (¥))),
max(max(min(u, (x),v,, (x)), min(v,, (x), g, (), v ()| € Ef.

B+C = {{x, max(min(s,, (x), v (x)), min(v,, (x), 4 (x))),
min(max(v, (), 4 (x)), max(s, (x), v (x)))|x <E|

A+(B+C)={{x, max(min(s,, (x), min(max(v, (x), sz (x)), max(sz,, (x), V. (x)))),
min(v , (x), max(min(z; (x), v (x)), min(v; (x), ¢ (x))))),
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min(max(v , (x), max(min(z, (x), V. (x)), min(v,, (x), 4. (x)))),

max(4,, (x), min(max(v., (x), gz (), max(sz, (), ve ()))x € E.
If A, B and C have concrete values like these
A={x020.1)xe £}

B={x0403)xeE],
C = {(x,042,041)x e E}

then
(4+B)+C ={(x03041)x e E}
and
4+(B+C)={(x0204)xc Ef.
From these results we can see that these expression is not equation.
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