NIFS 14 (2008), 3, 1-4

Four equalities connected with intuitionistic fuzzy sets
Tsvetan V. Vasilev

Faculty of Mathematics and Computer Science, Sofia University,
5 James Baucher Blvd., 1164 Sofia, Bulgaria,
tsvetanv(@fmi.uni-sofia.bg

Abstract: We prove 4 new equalities connected with intuitionistic fuzzy sets, which reveal new contacts

between the basic operations: + . @. $§ U M.
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Here we shall prove the following
Theorem: For every two IFSs A, B the following equalities hold:

(A+B)n(A.B)) @ ((A+B)u(A.B)) = AwB (1)
((A$B).(ASB)) @ ((A$B) + (A$SB)) = AS$B (2)
(A+B)@(A.B) = (A.B)@(A +B) (3)
[(A.B)@(A.B) |@| (A+B)@Q(A +B) | = A@B) @(A@B) (4)

Proof: First, we have to note the following elementary statement, which is necessary for the
proof: for every two real numbers @ and b, it follows that
max (a,b) + min(a,b) = a + b (*)

1) Proof of equality (1)
This equality is very similar to the following equality, which is proved in [1]:
((AnB) + (AuB))@((AnB).(AuB)) = A@B

Let us prove equality (1):
(A+B)n(A.B)) @ ((A+B)U (A.B))
= (4 (% 1,0+t (0) = 1, (025 (%), v, (X)vy(x) ) | x€E }
N (% 1, (0)-15(3), v, () +V, () =V (), (x) ) [ x€E )
@ (4 (% 1, () + 1 () = 11, (0o, (x), v, (), (%) ) | x€E }
U { (% 1, (0)-5(3), v, () + v, () =V, (), (x) ) [ x€B })

= ( { < X, min( g2, (x)e iy (x), £4,(X) + pp(x) = 1, (x)e 5 (x) ),
max( v, (x).v, (x), v, (X)+v,(x)=v,(x)2v,(x)) ) | x€E})
@ ({ ( x, max( g, (x)ety(xX), p,(x)+ p15(xX) = p1,(x).p15(x) ),

min( v, (x).v, (x), v, (x)+v,(x)—v,(x)v,(x)) ) | x€E} )
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2) Proof of equality (2)
((A$B).(A$B)) @ ((A$B) + (A$B))

= ({0, W@, (0 ) [ xeB}

. { <X: \/;UA(X)-,UB(X) 5 \/VA(X)'VB(X) > | xeE })

@ (4 (% 1t (6) 5 W, (0) ) [ x€E )

{0 i ety (0) L P (0,0 ) [ x<E )

= (% @, () 1, (0, (),

\/VA(X)'VB(X) + \/VA(X)'VB(X) - \/VA(x)'VB(x)'\/VA(x)'VB(x) > | xeE}

@ { (% a1 () + 11,013 (0) = 11,005 () + 12, (0-1,(3),

W, () v, (), () ) | xeE )
= (% @0, 20 P, D, () - v, (0w,() ) | x<E}
@ { (% 2 i, (0) = 1, (0-p1,(6) 5 v, (), (x) ) [ x€E}

({x Cpty ()t (X) ) + (20 1, ()15 (X) = p,(%)415(x) )

(v, (0)vs(x)) + (2. v, (X)vp(x) - v, (x)ve(x)) > |xeE}
2

{01, s W@y () ) [xeE}

= AS$B



3) Proof of equality (3)
Let us work out the left part of equality (3):

(A + B) @ (A .B)
= { < X, V() (x), 1y (x)+ﬂ3(x)_ﬂA(x)~ﬂB(x)> | xeE}
@ { (X, 11, (x)pty(x) , v, () +Vy(x) =V, (x),y(x)) | x€E }

= < X M (X)a 15 (X) + v, (X)Vy(x)
) > )

Ay () + 5 () + v, () + V5 (%) = 1, (X)eptp (X) =V, () oV (X) >| xcE }
2
Let us work out the right part of equality (3):

(A.B)@(A + B)

= { (X v, (0)+V,(x) =V, (x)Vp(x), 1 (x).tt5(x) ) | x€E }

@ { <Xa Ly (X) + pp (%) = 1, (X)e phg (%), V4 (X)eV5(x) > | xeE }

_ {< X A () + g (X)+ v, (X) + Ve (X) = 10, (X)epty (X) =V, (X)V 5 (X)
9 2 9

My (X)eptp (X) + v, (X)v(x) > |xeE}
2

( x oy (015 (X) + v, ()1 (X)
9 2 9

My () + () + v, () + V(X)) = 1, (X))ot (X) =V, (%) V5 (X) ) |xeE}
2 b

After estimation we get that left part and right part of (3) are equivalent. Hence, equality(3) is
proved.

4) Proof of equality (4)
Let us work out the left part of equality (4):

[A.B@@n.B) @[ (A+B)@(® + B) |
= [ { (% v, (@) +v,(x)=v, (), (x), 1, (x)opty(x) ) | x€E }
@ { (X, 1, ()t (%), v, () +Vy () =V, (), (x)) | xeE} ]
@[ { (% v 0wy (x) 5, (x) + py(x) = 1, ()epty (%)) | x € E }
@ { (%o g1, () + 2 (x) = 1, (X)pt (%), v, (X)vy(x) ) [ xeE} ]



( {< X V() +ve(x) = v, () (x) + g, (x)p15(x)
9 2 b

v (0 vy (9 =V, (2, 00+, (409 y [y gy )
2

#4 (X) + g (%) = 1, (X) o1 (%) + v, ()1 (X)
@l { 2 ,

1 () + 1, (X) = g, (X)epty (X)) + v, (X)V5 (x) > | xeE} )
2

_ {< X My (X) + pp (X) + v, (x) +V5(x)
5 4 b

4 (X) + (%) + v, (X) + v () )

2 |xeE}

Let us work out the right part of equality (4):

(A@B) @ (A@B)

_ ( {< X, VA(-X);VB('X)’I”A('X);/JB('X) >|XEE} )

@( {< X, ;UA(X)‘;;UB(X)’VA(X);‘VB(X) > |XEE} )

- {( x 4 (X) + g (%) + v, (X) + V(%)
, 4 )

| xeE}

My () + () +v, () +v,(x) >
4

After estimation we get that left part and right part of (4) are equivalent. Hence, equality(4) is
proved. m
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