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Abstract
In this paper, we define type-2 fuzzy mapp-
ings on L — L fuzzy numbers and discuss

some properties of these mappings.

1. Preliminaries and definitions

Let X be a finite set. A fuzzy set A in X
is defined by A={ (x, #4 (x)) |x= X}, where

t4:X—[0,1] is the membership function of

A. When pga(x) becomes a fuzzy set, A

becomes a type-2 fuzzy set.

Now, since a type-2 fuzzy set is obtained
by assigning fuzzy membership values to el-
ements of X, we can extend the set-theor-
etic operations of ordinary fuzzy sét theory to
allow them to deal with fuzzy grades of
membership. '

Definition 1.1 [2] A fuzzy set M of [0,1]
is called a fuzzy number if

(1) M is normal;

(2) M is convex;

(3) uy is piecewise continuous.

Definition 1.2 [2] A fuzzy number M of
[0,1] is said to be L— R fuzzy number,
M= (m,a, 8)r if its membership function

is defined by
(i) when a>0 and A>0,

L( m;—x) form—a<x<m<l, x>0,

U = | R(-Z=) form+B=x=2m=0, x<1,

B
0 else,

(ii)) when @=0 and B>0,

R x-;}m ) form+p=2x>m=>0, x<1,

Eun = ( 0 else,

(iii) when a>0 and B=0,

L(2=2)Y form—a<x<m<l,x=0,

)7 = a
M(z) { 0 else,

(iv) when =0 and B8=0,

for x=m

_J1
P = { 0 else.

where, @ and f are called the left and right
spreads of an L — R fuzzy number M resp-
ectively, and L and R are strictly 'decreas—

ing continuous functions from [0,1] to [0,1]
such that L(0)=R(0)=1 and L(1)= R(1)

=(). In this case, L and R is called the

left and the right shape function, respectively.

Ar will stand for the class of all L—R

fuzzy numbers of [0,1].

Definition 1.3 [2] Let M,=(m,,a,,B:)ir
and M,=(m,,7,,8,)r be elements to
Ar Then max  (M,,M,), min~ (M,,
M,) are defined by
max ~ (M, ,M,)

=(m,Nmy, @\ vy, B:V 8,) Lr,
min " (M, ,M,)

= (m,A\my, @, \Vry, B:/\Oy) g,

where V and A are max and min, resp-
ectively.

Definition 1.4 [2] Let M= (m,a, 8) 1z and
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M =(1,0,0) g be elements to A;r and
A, respectively. The complemented M *
of M is defined by M* = M'OM=(1—-m

B, @ gr.
2. Main results

Let X= {x,,%,} and Y= {y,-,¥,}
be finite sets. We consider that A;; is the

class of all L— L fuzzy numbers of [0,1].
The collection of type-2 fuzzy set-valued
mappings of a set X is denoted by Fy(X),

ie, MEFz(X) < M:X—)ALL by M(x)‘:
M,.

Definition 2.1 We say that ¢ is type-2

fuzzy set-valued mappings on X XY if (1)
g: XXY— A by dx,9)=MySAyL,
V(x,y)eXXY (2) Vxe X, there exists
ye Y such that max ~(¢(x, y))=(1,0,0).,

=M.

Definition 2.2 Let ¢ be type-2 fuzzy set-
valued mappings on X X Y. T, is called the

inverse image operator associated with ¢ iff

VMeF,(Y),Vxe X,
(TyM)(x)=max "~ (min ~(M,,, M,)).

From the definition 2.2, it is ease to show
that Ty:Fy(Y) —Fy(X) is a mapping from
type-2 fuzzy sets of Y to type-2 fuzzy sets
of X.

Definition 2.3 [2] Let M, =(m, ,a,,B:) L
and N,=(n,, 7., 0,). be elements of A;;.

Then, we define the order < of M, and

N,;; M.<N, if and only if m,<n,, a,=
7x,and B, <6,.

Definition 2.4 {2] Let M,N: X— A;; be
type-2 fuzzy set-valued mappings of a set
X. Then we define the order < of M and
N; M<Niff M,<N,, VxeX.

Proposition 25 Let T, is the inverse

image operator associated with ¢ and M
=(0,0,0);z. Then we have

(1) (Ty M*)(x) =(0, min a,,, 0) .,
@) (T, M)x <M,
(3) Ty is order preserving.

Proof.
(1) (Ty M°X(x)
= max ~(min ~ (M,,, M°,))
= max ~(min ~ ((myy, @y, By) 1L,
(0,0,00.L))
=max ((myN0,a,V 0,8,5/\0) L)
=max ~((0, @y, 0) 1)
= (0, min a,y,,0) s
(2) By the definitions 2.1 and 2.4, we have
(Ty M'X(x)
= max ~(min ~ (M,, ,M",))
=max ~(min " ((myy, @y, By) L1,
(1,0,0)2.))
=max ~((myAl,a,V0,ByN0) L)
=max " ((myy, @,,0) L)
<max "~ ((Myy, @y, B LL)
= max ~ (¢(x, y))
=(1,0,0) . =M
(3) Let M<N in F,(Y) . Since max "~

is nondecreasing, we have
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(Ty M) (x) = max ~(min ~ (M,,, M))
<max ~(min ~ (M, N)) =(T,N)(x), Vx
eX. ]

We note that if M, NeF,(Y), then max ~ (
M,N) means max ~(M, N)(y) = max ~(M,,
N,) for all y€Y and max ~( TuM, T,N)

means max ( TyM, TyN)(x)=max ~ (T ,M(
x), TyN(x)) for all x=X.

Proposition 2.6

Ty(max ~(M,N)) = max " (TyM, T,N)
Proof. Let M,, = (m,,ay,Bsy)11, M,
=(m,,a,,By) 11, and N, =(n,,7,,8,) L.
Since max ~, min "~ are distributive law on
A, we have

Ty(max ~ (M, N))(x)

= max ~(min " (M,,, max ~ (M, NX)))

= max ~(min ~ (M,,, max ~ (M, ,N,)))
=max ~(min " ((#,y, @y, By) 1r, max " (

(my,ay, B, (ny,7y,8,)1L)))
=max ~(min " ((m,y, @y, B L, (my\V ny,
a,/\7y, ByNV8,) 1))
=max ~((myuA\(m,\ n,), a,V{(a,\7,),
Biy/\ (ByN ) L))

= max "~ ((myAm,)V (myAn,), (a,V

a )N\ (ayV7y), (By NBINV(By /NSy L)
= max ~(max ~((myAm,, a,Va,, By /N

By) L, (muy/\my, N 7y, Bry /NGy 1))
= max " ( (T,M)(x), (T N)(x))
=max ~(TyM, T,N(x) VxeX

Therefore, we have
Ty(max “(M,N)) = max “(T,M, T,N) (]
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