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Abstract : A powerful tool of economic analysis is utility theory. However the indispensable fuzzy aspects of a human mind in
the area of utility and performance remains to exploratory. The primary purpose of this paper is to investigate certain properties of
a fuzzy utility function. Unlike the traditional approach utility indicators will be expressed by a fuzzy set in lie a of real numbers.
This paper aim to study the union U and intersection N of two fuzzy sets.
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INTRODUCTION
A powerful tool of economic analysis is utility theory. However the indispensable fuzzy aspects of a human mind in the area
of utility and performance remains to exploratory. The primary purpose of this paper is to investigate certain properties of a fuzzy
utility function. Unlike the traditional approach utility indicators will be expressed by a fuzzy set in lie a of real numbers. This
paper aim to study the union U and intersection N of two fuzzy sets.
Fuzzy sets : to begin with, let x be a universe of discourse, whose generic elements set A in X is characterized by a membership
function/ua(x) which is a associated with each point in X, a real number in the interval [0, 1] with the value of pa(x) at x
representing the grade of membership of x in A. the closer the value of pa(x) to unity, the high the grade of membership of x in A.
When A is an ordinary set, its membership can take on paly)
only two values of 0 and 1 with pa(x) = 1 or 0 1
according as x does not belong to A. pa(x) is referred
to as characteristic function of the set A.
A fuzzy set A is completely characterized by the set
of pairs
A= {x, pa(x); x € X}
A more convenient notation is as follows : when Xisa o
finite set, Fig. 1 : A one dimensional fuzzy set and its Z
Two fuzzy set A and B are equal iff membership function. 0
HA(X) = pa(X)
(X1, ...., Xn), & fuzzy set of X is expressed as

_luA(Xl) Ha(X,) luA(Xn)_ &, (%)
A= + ot . _Z

LalXqs s Xn)
X X, n i1 X % y s
b Y Ma

Where ‘+” and ‘Y represent the symbol only. The support of a fuzzy set A is an
ordinary subset of X :

Supp A = {xeX, pa(x) >0}

A is said to be normalized if (1 xeX, pa(x) =1

A fuzzy set is empty iff its membership function is identically zero on X.

Two fuzzy sets A and B are equal iff

pa(x) = ps(x) V x in X.

A is contained in B iff ¥

Ha(X) < ps(x) .

! Fig. 2 : A two dimensional fuzzy set
Symbolically A< B <> pa < ps. and its membership function

alx) C supp A{x)

palx} =0.7

The union U and intersection (] of two ) 7Cea
fuzzy sets : Let A and B are two fuzzy sets. *

Then the union U and intersection () of
two fuzzy sets A and B are defined as

VX e X, pye(X) = max(u, (X), pg (X))

— 1, (YW, (X) /i i
VX € X, tipng (X) = min(e, (X), 15 (X)) } — X
=t (X)V 5 (X) — —t

. Hing
where gz, 5 and g, are the membership  Fig. 4. : The union and intersection of two fuzzy sets

Fig. 5 : Ana-cut of 2 Fuzzy sot A 2nd s chamactenstic funcacn C“,:,
£

R(x,,x,,%3)

functions of AUB and A[B, respectively. The union and intersection are two
fuzzy sets are in Fig. 4.

L)

golngorososnral o

a-cut : Let A be a Fuzzy set A then a-cut of a fuzzy set A is an ordinary set of such x.k I';“ TR
elements with membership grade greater than or equal to a threshold ¢, 0 < a < 1.
A :{Xe X,yA(X)Za} R %) T .
- 1.00.X, ) ~ E
Fuzzy relation : Let X, ..., X, be n universes. An n-ary fuzzy relation R in Xy x ... x TG ""/ )
— Fgum 6
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Xn is a fuzzy seton Xy X ... x Xq.
Projection : The projection of a fuzzy relation Ron X; x ... x X, ,where (i, ..., ix) is a subsequence of (1, 2, ..., n), is a relation
of X; x ... xX, defined by
2z sup
X, R=X, x..x X, X, .X,
H (% X)X, X))
where ji, ..., jr is the subsequence complementary to (iy, ..., i) in(4, ..., n).
Fuzzy relation and its projection are in the Fig. 6.

Cylindrical extension : Expansion of a one-dimensional fuzzy set into a three-
dimensional fuzzy set through cylindrical extension are in Fig. 7.

If Ais a fuzzy setin X, x ... xX; , then its cylindrical extension in Xy x ... x

PX

CX
h

Xnis afuzzy set A in X1 % ... x X, defined by

A= yA(xil,..., xik)/(xl,..., X,).k<n.

Xyx.x X,

Figures 7 and 8 give two examples of cylindrical extensions. In Fig. 7 a 1-
dimensional fuzzy set

A=0.3/x,+0.6/x,+1.0/x,+0/x,
becomes a 3-dimensional fuzzy set A via a cylindrical extension operation. We
note that A is a fuzzy set in Xi x Xz X X3, 2, (X,,%,,%;) is independent of x;
and xs. In Fig. 8, a 2-dimensional fuzzy set A in X; x X; is extended into a 3-
dimensional fuzzy set A in Xi x Xz x Xs, with its 2z (X, X,,%;) independent of Xs.

Composition of fuzzy relation : Let R be a fuzzy relation in X x Y and S be a

fuzzy relation in Y x Z, the composition of R and S denoted RoS is defined as Fig. 8 : Expunsion of a two-dimensional tuzzy sct into three
dimensional fuzzy set through ¢vhindrical extension

\

L. p(xnx; )=08
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\

4 (3, )=08

RoS=P,,(RNS)
Heos (X, 2) =V [ 14g (_X, YV us (Y, 2)]

max[min(ug (X, Y)V 45 (Y, 2)] § o ih
y Projection I — R

Where R and S are cylindrical extension in 7 = > 4 i | 2
X xY x Z. Fig. 9 demonstrates this operation o B S5 P k) | sl
with a simplified example. S | e e Y ——
Convex fuzzy set : A fuzzy set A is convex _(.\_) | ' a
iff all of its a-cut sets are convex. An l | L __L_l,-, % ‘_/ .l,, L1 ]
equivalent definition of convexity is : A is | J 1 , ' Nag”
convex iff (‘—S-::’ z Y Fig. 10 2 (a) ¢ un\‘(\ fuzzy st .|.m1 IS convex a-cut

VX;L e X,Vx, e X,V4e [0 1] Fig. 9 : Compositicn of fuzzy relations R and § (b}Nom-coavix flczzy st and ity non-convex a-cut

1 2 1 . 1 1
LA (A% + (L= A)%;) = min(g, (%), 4, (X,))
We note that this definition does not necessarily imply that za is a convex function of x.
Not very old and nol vory yoang

Convex fuzzy set and its convex a-cut are in the fig. 10(a) and non concave fuzzy set and
its non convex a-cut.
Fuzzy number : A fuzzy number is a convex normalized fuzzy set A defined on the real
line E such that

(@ Ixe E lle(XO) =1

(b) ua is piecewise continuous. 0 10
Fuzzy variable : A fuzzy variable is a variable which takes on fuzzy numbers as its values. Fig. 112 Age described by luzzy numbers

If E is restricted to a real interval, one can express adjectives in natural language as fuzzy sets in this interval. For example,
assume the universe of discourse is [0, 100], one can express old, young, very old, not very old and not very young, etc., as fuzzy
numbers in [0, 100] interval as depicted in Fig. 11.
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