Proof of equation (1), We know that the following ideatity o troe,
l- MJ‘MFB] - rm'nzl - FA-I _M} ............ (3)

To show thal e casidér the two possble cassc s> pif and o < g 1t > g, thes
1= £ 1-pg and 1-mnasfpy, ga| = 1-pa = min1 - us, 1 - g}, which s equation (3).
Iy < pa, then 1y > 1 pp and 1-maripy, up) = 1-pg = min{l =gy, 1 - pp| which
i agitin equation (3). Hence this equation {3) i true; Now, the mendenstip finction of

(AU BY i given by

Poatip() =1 = pyopls)
=1 - maz{py(x), ppiz)|
=min(l - pa(z),1 - pu(z)]
= mmnlj. (), ()]

= et (x)

Thas peoves Equ. (1), Sunilarly, wang (3} we can peove Equ. (2).

1.3 Images and Preimages of Fuzzy Sets

Definition 1.3.1 [6]: The symbol I wall denote the unit mterwl [01]. Let X be u noo-
gty el Now, fiw: e anbie of sy’ of niotabices we will not dillesntiate bebwen A
and . That o o fuzzy set A X oo function with domain X and valoes in [ Le. an
cloment of 1Y, Let A B & /¥ and et f: X = ¥ be a function. Then f(A) & ¥, Le.

J(A} 11 a harzy set w Y, defined by




mp{Alz):x € ['(y)} /) #o

0 if [y =9
and [~'(B) m a fuzsy set in X, defined by [-*(B)(x) = B(f(s})), x € X.

Deﬁlliﬁtll 13.2 [G‘. Th;mdnct];xf,:X;xXg e Y;xY,ofmpping]; . X| -y Yl Ind

J(AMy) =

Ji= Xa = Yo s defined by (fy x fa)lz1,22) = (fil2), falza)) for each (21, 72) € Xy % Xa.
For a mapping [ : X —+ ¥, the graph g: X = X « ¥ of [ i defined by g(x) = (z. f(x)),
for each = € X.

Definition 1.3.3 [6). Let A ¢ I¥ and B € I¥. Then by A x B we denote the fuzzy sed
in X x ¥ for which (A x B){z,y) = muin(A(z), Bly)), for every (z,g) £ X x Y.
Proposition 1.3.4 [6]. [-(¥) = (/-*(B), for any fuzay et Bin Y.

Proof, [~'(BNz) = (8°)f(x} =1- B{f{z)) =1 - [*}(Blz)} = (f(B)flx), V= £ X.
Proposition 135 [8]. /(/~(B)) < B, for any furzy net Bin Y.

Proof. The proof follows by noting that

wp{ [“H(B)(z) :x & [g)}, d [Ny} 79

1 (B)w)) =
0, f [y)=9

| B xe ) 2
0 1) =

0, #f'y=¢
Proposition 1.3.6 [8]. Let /- X ~ ¥ be a mapping and A, be o family of fuzzy seta of

-[ By, i [) #9

Y, then



(a) [ (vAy) = viH(A)
(b) J-H{AA)) = Af-H4A)
Proof-(a).
1 vA)E) = (vA)( fiz))

= (A VA VeV A ()
=maz (A f(z), A (=)o~ Ayf(x)---}
=max( (A=) [ (A, S A )
= (AN LAY Vv A - He)
=vf 7 (Alz)

(b).

I (AA)=) = (AA) (=)

=(A A M A=A A ) ()
= min{Asf(z), Auf(z) -~ , A flz) -]
=min [~(A,)(z), (A (=), . fH(A), -]
= (17 (A A S A AN fHAY - )z)
= A" A)lx)

Proposition 1.3.7 [6]. I A & a ey set of X und Bis a fuzzy set of Y, then 1 (A B) =

(ASx )y (lx 8.

Proof. (1-(Ax B))(z,y) = max{l-Alz), 1-Bly)) = max{(A"x1)(z,p), (12 B) (z.9)) =

(A% 1) v (1 % B))(x, ) for each {z,y) € X x V.
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