International Journal of Mathematics Trends and Technology- Volume20Number1-April2015

Fuzzy Expert Decision Set

Dr. G. Geetharamani®, C. Sharmiladevi™, J. Arun Pandian™

'Department of Mathematics, Anna University, BIT Campus,
Tiruchirappalli, Tamil Nadu, India
’Department of Mathematics, Anna University, BIT Campus,
Tiruchirappalli, Tamil Nadu, India
*Department of Mobile and Pervasive Computing, Anna University, BIT Campus, Tiruchirappalli, Tamil Nadu, India

Abstract- in 1965, L. A. Zadeh introduced the idea of fuzzy set theory as a common mathematical tool for handling with
uncertainty. In this paper, we proposed the model of a Fuzzy Expert Decision Set, which will be more useful and effective. The
Fuzzy Expert Decision Set where the user can know the opinion of all experts in one model and give an application of this model
in decision making problem. We also define its fundamental operations, namely union, intersection, complement, AND and OR.
Finally, we give an application of this model in decision making problem.

Keyword- Fuzzy Set, Fuzzy Soft Set, Fuzzy Expert Decision Set
I Introduction

Many scientists desire to discover appropriate solutions to several mathematical problems that cannot be solved by
conventional techniques. These problems lie in the fact that conventional techniques cannot solve the problems of
uncertainty in Control Systems, economy, engineering, medicine and the decision-making problems. One of these solutions
is fuzzy sets [1] —the title of Zadeh’s first article about his novel mathematical theory, which was published in a scientific
journal in 1965. Since Zadeh [1] published his paper almost fifty years ago, fuzzy set theory has received more and more
from researchers in a wide range of scientific areas, particularly in the past few years. The difference between a binary set
and a fuzzy set is that in a “normal” set every element is either a member or a non-member of the set. Here, we see that it
either has to be A or not A. In a fuzzy set, an element can be a member of a set to some degree and at the same time a non-
member to some degree of the same set.

In traditional set theory, the membership of elements in a set is assessed in binary expressions according to a
bivalent condition; an element either belongs or does not belong to the set. By contrast, fuzzy set theory permits the gradual
assessment of the membership of elements in a set; this is described with the aid of a membership function valued in the
closed unit interval [0, 1]. Fuzzy sets generalize traditional sets, since the indicator functions of standard sets are particular
cases of the membership functions of fuzzy sets, if the latter only take values 0 or 1. Therefore, a fuzzy set A in a universe
of discourse X is a function A:X — [0,1] , usually this function is referred to as the membership function and denoted by
u, (x). Some mathematicians use the notation A(x) to denote the membership function instead of u, (x).

Molodtsov [2] initiated the idea of soft set theory as a mathematical tool for dealing with uncertainties. After
Molodtsov’s work, some operations and application of soft sets were studied by Chen et al. [3], Maji et al. [4] and Maji et
al. [5]. Also Maji et al. [6] have introduced the concept of fuzzy soft set, a more general concept, which is a combination of
fuzzy set and soft set and studied its properties and also Roy and Maji [6] used this idea to solve some decision making
problems. Alkhazaleh [8 -10] et al. introduced the idea of soft multi-sets as a generalization of soft set. They also defined
the concepts of fuzzy parameterized interval-valued fuzzy soft set and possibility fuzzy soft set and gave their applications
in decision making and medical diagnosis.

Alkhazaleh et al. [11] introduced the idea of a soft expert set, where the user can know the opinion of all experts in
one model without any operations. Even after any operation the user can know the opinion of all experts. So in this paper,
we introduce the idea of an Expert Decision Set, which will be more effective and useful and which is a combination of
fuzzy set and soft expert set. We also define its basic operations, namely complement, union, intersection, AND and OR
and study their properties. Finally, we give an application of this concept in decision making problem.

1. Preliminaries
Zadeh [1] in 1965 first introduced Fuzzy set as a mathematical way of representing impreciseness or indistinctness
in everyday life.
2.1. Fuzzy Set
A fuzzy set [1] is characterized by a membership function mapping elements of a domain space or universe of
discourse X to the unit interval [0,1].(i,e)A = {(X, pn,(x); x€ X}, Here p,: X —[0,1] is a mapping called the degree
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of membership function of the fuzzy set A and p, (x )is called the membership value of x & X in the fuzzy set A. These
membership grades are often represented by real numbers ranging from [0,1].

A fuzzy set A of the universe of discourse X is called a normal fuzzy set implying that there exist atleast one xeX such
that p, (x) = 1.

The fuzzy set A is convex if and only if, for anyx;, x, € X, membership function of A satisfies the
inequality p, {Ax;+(1-M)x,} = min {p,(x1), p,(x2)}, 0<A<1.

2.2. o -Cut Of A Trapezoidal Fuzzy Number
The o-cut of a fuzzy number A(X) is defined as

A() = {x:u(x)>0a,a€[0,1]}
2.3. Trapezoidal fuzzy number
For a trapezoidal number A(X), it can be represented by A(a,b,c,d;1) with membership function p(x) is given as,
X—a

—,a<x<b
b-a

() = 1,b<x<c
SR .
d-c
0, otherwise
2.4. Function principle

Function principle is proposed to be as the fuzzy arithmetical operations by trapezoidal fuzzy numbers. We describe some
fuzzy arithmetical operations under Function Principle as follows
Suppose A = (a;, by, ¢, d;) and B = (a,, by, ¢, d,) are two trapezoidal fuzzy numbers. Then

Addition of two fuzzy numbers A and B is defined as

K@ E = (al + az,bl + b2,C1 + Cz,dl + dz)
Where, a;,b,,c;,d;,a,, by, cy, d, are any real numbers?

(ii) Multiplication of two fuzzy numbers A and B is defined as
K ® E = (33,b3, C3, d3)
Where X = (alaz, aldz, dlaz, dldz)
Y = (bybz, bicy, ¢1by, ¢402)
az; =minX,b; =minY,c; = maxY,d; = maxX
where a;, by, ¢4, d;,a,, by, ¢y, d, are any positive real numbers.

(iii)Division of two fuzzy numbers A and B is defined as

A/, o b

dy ¢y’ by’ ay
where a,, b,, ¢4, d;,a,, by, ¢y, d, are any positive real numbers.

(iv) Scalar Multiplication
Take a be any real number. Then for « > 0, a4 = (aa,, ab,, acy, ad,)
a <0, aA = (ad,;, acy, a by, aa,)

(v) The inverse of a fuzzy number A = (a,, by, ¢, d;) is defined as A== (di,i D)

17¢1”b1 g

where a4, by, ¢;, d, are any positive real numbers.
2.5. Fuzzy Logical Operations
(i) Intersection: Let A and B are fuzzy subsets of a nonempty set x.

The intersection of A and B is defined as

(AN B)(t) = min{A(t), B(t)}

forallt e X
(ii) Union: Let A and B are fuzzy subsets of a nonempty set x.

The union of A and B is defined as
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(AU B)(t) = max{A(t), B(t)}
(iii) Complement: Let A and B are fuzzy subsets of a nonempty set x.
The complement of a fuzzy set A is defined as
(A =1-A®)
. Fuzzy Expert Decision Set
In this section we introduce the concept of fuzzy expert decision set and give definitions of its basic operations namely
complement, union, intersection, AND, OR. We give examples for these concepts . Basic properties of operations are also
given.
Let U be a universe, E a set of parameters, and X a set of experts. Let O= {0 = disagree, 1 = agree} be a set of
opinions, Z=ExXx 0
Definition 1: A set Z is called a fuzzy expert decision set over U where F is a mapping given by F:Z — P(U), where
P(u) denotes the power set of U.
Example 1: Suppose that a company produced new types of its products and wishes to take the opinion of some experts
about concerning these products. Let U = {u,,u,, us, u,} be a set of products, E = { e,, e,, e5} a set of decision
parameters where ¢; (i = 1,2,3) denotes the decision "easy to use", "quality " and " cheap", respectively, and let
X = {p,q,r} be a set of experts.
Suppose that the company has distributed a questionnaire to three experts to make decisions on the company's
products, and we get the following,
F(e;,p, 1) = {u,; /0.3, u,/0.5, u3/0.7, uy/0.1}, F(ey,q,1) = {u, /0.5, u,/0.2, u3/0.3,1/ u,}, F(ey, 7, 1) =
{fu,/0.4, u,/0.8 u3/0.3, u,/0.4}, F(e,,p,1) ={u,/0.3, u,/0.2, u3/0.5, u,/0.6},
F(e;q,1) = {u /0.6, u,/0.4, u3/0.3, u,/0.7}, F(ey,r,1) = {u, /0.1, u,/03, u3/0.7, u,/0.4},
F(es,p, 1) ={u,/0.6, u,/0.2, u3/0.4, u,/0.3}, F(es, q,1) = {u;/0.5, u,/0.3, u3/0.5, u,/0.7}
F(es 7, 1) = {u,;/0.3, u,/0.4, u3/0.3, u,/0.4}, F(e;,p,0) = {u,/0.6, u,/0.4, u3/0.4, u,/0.6}
F(es,q,0) ={u,/0.3, u,/0.6, u3/0.4,0/ u,}, F(e,,7,0) = {u,;/0.5, u,/0.1, u3/0.7, u,/0.5}
F(eyp,0) = {u, /0.5, u,/0.6, u3/0.4, u,/0.2}, F(ey, q,0) = {u,;/0.2, u,/0.4, u3/0.5, u,/0.1}
F(e,1,0) ={u,/0.7, u,/0.5, u3/02, u,/0.5}, F(es,p,0) = {u,/0.3, u,/0.5, u3/0.5, u,/0.6}
F(es q,0) = {u,;/0.3, u,/0.5, u3/0.4, u,/0.2},F(es,7,0) = {u, /0.5, u,/0.4, u3/0.6, u,/0.5}
Then we can view the fuzzy expert decision set Z as consisting of the following collection of approximations.
{{u,/0.3, u,/0.5, u3/0.7, u,/0.1},{u; /0.5, u,/0.2, u3/0.3,1/ u,}
{u,/0.4, u,/0.8 u3/0.3, u,/0.4},{u,/0.3, u,/0.2, u3/0.5, u,/0.6}
{u,/0.6, u,/0.4, u3/0.3, us/0.7},{u, /0.1, u, /03, u3/0.7, u,/0.4}
{u,/0.6, u,/0.2, u3/0.4, u,/0.3},{u, /0.5, u,/0.3, u3/0.5, u,/0.7}
Z = {u,;/0.3, u,/0.4, u3/0.3, u,/0.4},{u,/0.6, u,/0.4, u3;/0.4, u,/0.6}
{u,/0.3, u,/0.6, u3/0.4,0/ u,s},{u, /0.5, u,/0.1, u3/0.7, u,/0.5}
{u,/0.5, u,/0.6, u3/0.4, u,/0.2},{u,/0.2, u,/0.4, u3/0.5, u,/0.1}
{u,/0.7, u,/0.5, u3/02, u,/0.5},{u, /0.3, u,/0.5, u3/0.5, u,/0.6}
{u,/0.3, u,/0.5, u3/0.4, u,/0.2},{u, /0.5, u,/0.4, u3/0.6, u,/0.5}}
Definition 2: For two fuzzy expert decision set A and B over U, A is called a fuzzy expert decision subset of B if
1.BCA,
2.Ve €A, A(e)is fuzzy subset of B(e).
This relationship is denoted by A € B. In this case B is called fuzzy expert decision superset of A
Definition 3: Two fuzzy expert decision sets A and B over U are said to be equal if A is a fuzzy expert decision subset of
B and B is a fuzzy expert decision subset of A.
Example 2: Consider example 1. Suppose that the company takes the opinion of the experts once again after a month
using the products. Let
A={{u,/0.3, u,/0.5, u3/0.7, u,/0.1}, {u, /0.3, u,/0.2, u3/0.5, u,/0.6},
{fu,/0.4, u,/0.8 u3/0.3, u,/0.4},u,/0.5, u,/0.4, u;/0.6, u,/0.5}
{u,/0.3, u,/0.4, u3/0.3, u,/0.4},{u,/0.6, u,/0.4, u3/0.4, u,/0.6}
{u,/0.7, u,/0.5, u3/02, u,/0.5},{u,/0.3, u,/0.5, u3/0.5, u,/0.6}}
and
B={{u,/0.3, u,/0.5, u3/0.7, u,/0.1}, u, /0.5, u,/0.4, u3/0.6, u,/0.5}
{u,/0.7, u,/0.5, u3/02, u,/0.5}, {u,;/0.6, u,/0.4, u;/0.4, u,/0.6}}
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Therefore B € A.
Definition 4: Consider example 1. An agree - fuzzy expert decision set Z; over U is a fuzzy expert decision subset of A
defined as follows  Z; = {F;(a):a € E x X x {1}}
Definition 5: Consider example 1. A disagree fuzzy decision expert set Z, over U is a fuzzy expert decision subset of A
defined as follows ~ Z, = {Fy(a):@ € E x X x {0}} is
Example 3: Then the agree fuzzy expert decision set Z; over U is
Z;-{u;/0.3, u,/0.5, u3/0.7, u,/0.1}, {u; /0.5, u,/0.2, u3/0.3,1/ u,}
{u,/0.4, u,/0.8 u3/0.3, u,/0.4}, {u;/0.3, u,/0.2, u3/0.5, u,/0.6}
{u,/0.6, u,/0.4, u3/0.3, u,/0.7}, {u, /0.1, u,/03, u3/0.7, u,/0.4}
{u,/0.6, u,/0.2, u3/0.4, u,/0.3}, {u, /0.5, u,/0.3, u3/0.5, u,/0.7}
{u,/0.3, u,/0.4, u3/0.3, u,/0.4} }
and the disagree fuzzy expert decision set Z, over U is
Zo={{u,/0.3, u,/0.6, u3/0.4,0/ u,}, {u,/0.5, u,/0.1, u3/0.7, u,/0.5}
{u,/0.5, u,/0.6, u3/0.4, u,/0.2}, {u,/0.2, u,/0.4, u3/0.5, u,/0.1}
{u,/0.7, u,/0.5, u3/02, u,/0.5}, {u,;/0.3, u,/0.5, u3/0.5, u,/0.6}
{u,/0.3, u,/0.5, u3/0.4, u,/0.2}, {u,/0.5, u,/0.4, u3/0.6, u,/0.5}
{u,/0.6, u,/0.4, u3/0.4, u,/0.6}}

V. Operations of Fuzzy Expert Decision Set
In this section, we introduce the definitions of union, intersection and complement of fuzzy expert decision sets, derive
their properties, and give some examples.
Definition 6: The complement of a fuzzy expert decision set A is denoted by A° and is defined by , is the set of all
elements a in U such that a is not in A.
Thus A°={aeU:a ¢ A}
Example 4: Consider example 1
By using the basic fuzzy complement, we have
{{u, /0.7, u,/0.5, u3/0.3, u,/0.9},{u, /0.5, u,/0.8, u3/0.7,0/ u,}
{u,/0.6, u,/0.2 u3/0.7, u,/0.6},{u, /0.7, u,/0.8, u3/0.5, u,/0.4}
{u,/0.4, u,/0.6, u3/0.7, u,/0.3},{u, /0.9, u,/0.7, u3/0.3, u,/0.6}
{u,/0.4, u,/0.8, u3/0.6, u,/0.7},{u, /0.5, u,/0.7, u3/0.5, u,/0.3}
Z¢ = {u,/0.7, u,/0.6, u3/0.7, u,/0.6},{u, /0.4, u,/0.6, u3/0.6, u,/0.4}
{u,/0.6, u, /0.4, u3/0.6,1/ u,},{u,/0.5, u,/0.2, u3/0.3, u,/0.5}
{u,/0.5, u,/0.4, u3/0.6, u,/0.8},{u,/0.8, u,/0.6, u3/0.5, u,/0.9}
{u,/0.3, u,/0.5, u3/0.8, u,/0.5},{u, /0.7, u,/0.5, u3/0.5, u,/0.4}
{u,/0.7, u,/0.5, u3/0.6, u,/0.8},{u, /0.5, u,/0.6, u3/0.4, u,/0.5}}
Proposition 1: If Z is a fuzzy expert decision set over U, then (Z¢)¢=2Z
Definition 7: The union of two fuzzy expert decision sets A and B over U, denoted by A U B, is set of all elements a in U
such thatais A oraisin B.
Thus, A U B = {ae U: ac A or ae B}.
Example 5: Consider example 1.
A= {{u,/0.3, u,/0.5, u3/0.7, u,/0.1}, {u, /0.3, u,/0.2, u3/0.5, u,/0.6},
{u,/0.4, u,/0.8 u3/0.3, u,/0.4},{ u, /0.5, u,/0.4, u3/0.6, u,/0.5}
{u,/0.3, u,/0.4, u3/0.3, u,/0.4},{u, /0.6, u,/0.4, u;/0.4, u,/0.6} }}
and
B={{u,/0.3, u,/0.5, u3/0.7, u,/0.1}, { u, /0.5, u,/0.4, u;/0.6, u,/0.5}
{u,/0.7, u,/0.5, u3/02, u,/0.5}, {u,/0.6, u,/0.4, us/0.4, u,/0.6}
{u,/0.3, u,/0.5, u3/0.5, u,/0.6}}
A UB = {{u,/0.3, u,/0.5, u3/0.7, uy/0.1}, { u, /0.5, u,/0.4, u3/0.6, u,/0.5}
{u,/0.3, u,/0.4, u3/0.3, u,/0.4},{u,/0.6, u,/0.4, u;/0.4, u,/0.6}
{u,/0.7, u,/0.5, u3/02, u,/0.5}, {u,; /0.3, u,/0.5, u3/0.5, u,/0.6}}
Definition 8: The intersection of two fuzzy expert decision sets A and B over U, denoted by A A B, is set of all elements
ainUsuchthatais AandaisinB.
Thus,A NB ={aeU:aec A and ae B}.

ISSN: 2231-5373 http://www.iimttjournal.org Page 44



http://www.ijmttjournal.org/

International Journal of Mathematics Trends and Technology- Volume20Number1-April2015

Example 6:
A={{u,/0.3, u,/0.5, u3/0.7, u,/0.1}, {u, /0.3, u,/0.2, u3/0.5, u,/0.6},

{u,/0.4, u,/0.8 u3/0.3, u,/0.4},{ u, /0.5, u,/0.4, u3/0.6, u,/0.5}

{u,/0.3, u,/0.4, u3/0.3, u,/0.4},{u, /0.6, u,/0.4, u;/0.4, u,/0.6} }}
and
B ={{u,/0.3, u,/0.5, u3/0.7, u,/0.1}, { u, /0.5, u,/0.4, u3/0.6, u,/0.5}

{u,/0.7, u,/0.5, u3/02, u,/0.5}, {u, /0.6, u, /0.4, u; /0.4, u,/0.6}

{u;/0.3, u,/0.5, u3/0.5, u,/0.6}}
A NnB={{u,/0.3, u,/0.5, u3/0.7, u,/0.1},{ u, /0.5, u, /0.4, u3/0.6, u,/0.5}

{u,/0.6, u,/0.4, u3/0.4, u,/0.6} }

Definition 9: Two fuzzy expert decision sets A and B are called disjoint if and only in they have no element in common.
Definition 10: If A and B are two fuzzy expert decision set over U the " A and B " denoted by A A B is defined by
AAB = (H,AxB)
such that H(o, B) = t(f(a), G(B)), V(a,B) € AXB wheretisat-norm.

Definition 11: If A and B are two fuzzy expert decision set over U the " A or B " denoted by A VB
is defined by AVB = (H, AxB)
such that H(o, B) = s(f(a), G(B)), V(a,pB) € AX B where s is a s-norm.

V. An Application of Fuzzy Expert Decision Set in Decision Making
In this section, we present an application of Fuzzy Expert Decision Set theory in a decision making problem. Assume that a
company wants to fill a position. There are four candidates who form the universe u = {uy, Uy, Us, U4}, the hiring committee
considers a set of parameters, E= {e;, e,, es}, the parameters e; = {i= 1, 2, 3}, stand for “experience”, “computer
knowledge” and “good speaking” respectively. Let X = {p,q,r} be a set of experts (Committee members). After a serious
discussion the committee constructs the following Fuzzy Expert Decision Set. Consider example 1,

{{u,/0.3, u,/0.5, u3/0.7, u,/0.1},{u, /0.5, u,/0.2, u3/0.3,1/ u,}
{u,/0.4, u,/0.8 u;/0.3, u,/0.4},{u,/0.3, u,/0.2, u3/0.5, u,/0.6}
{u,/0.6, u,/0.4, u3/0.3, u,/0.7},{u, /0.1, u, /03, u3/0.7, u,/0.4}
{u,;/0.6, u,/0.2, u3/0.4, u,/0.3},{u, /0.5, u,/0.3, u3/0.5, u,/0.7}

Z = {u,/0.3, u,/0.4, u3/0.3, u,/0.4},{u,/0.6, u,/0.4, u3/0.4, u,/0.6}
{u,/0.3, u,/0.6, u3/0.4,0/ us},{u,/0.5, u,/0.1, u3/0.7, u,/0.5}
{u,/0.5, u,/0.6, u3/0.4, u,/0.2},{u,/0.2, u,/0.4, u3/0.5, u,/0.1}
{u,/0.7, u,/0.5, u3/02, u,/0.5},{u,/0.3, u,/0.5, u3/0.5, u,/0.6}
{u,/0.3, u,/0.5, u3/0.4, u,/0.2},{u,/0.5, u,/0.4, u3/0.6, u,/0.5}}

In Table 1 and Table 2 we present the agree Fuzzy Expert Decision Set and disagree Fuzzy Expert Decision Set
respectively.
The following algorithm may be followed by the company to fill the position.
1. Input the Fuzzy Expert Decision Set (2).
2. Find an Agree- Fuzzy Expert Decision Set and a Disagree- Fuzzy Expert Decision Set.
3. Find x; = }}; u; for agree Fuzzy Expert Decision Set.
4. Find y;= ¥, u; for disagree Fuzzy Expert Decision Set.
5. Find Max (x;) and Max (y;).
If u; and u; has more than one value,
Then any one of them could be chosen by the company using its option.
6. Find S, which
S= Max (Max (x;), Max (y;))
If Max (x;) = Max (y;),
Then S= Max (x;) or Max (y;).
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Table 1. Agree Fuzzy Expert Decision Set.

U U, u, us Uy
enLp 0.3 0.5 0.7 0.1
€, P 0.3 0.2 0.5 0.6
es P 0.6 0.2 0.4 0.3
e, q 0.5 0.2 0.3 1
e, q 0.6 0.4 0.3 0.7
es q 0.5 0.3 0.5 0.7
e, r 04 0.8 0.3 04
ey r 0.1 0.3 0.7 04
es r 0.3 0.4 0.3 04

Xi 3.6 3.3 4 4.6

Table 2. Disagree Fuzzy Expert Decision Set.

u up u Us Uy
e, p 0.6 0.4 0.4 0.6
€, P 0.5 0.6 0.4 0.2
es, p 0.3 0.5 0.5 0.6
en q 0.3 0.6 0.4 0
€, q 0.2 0.4 0.5 0.1
€s, q 0.3 0.5 0.4 0.2
ey, r 0.5 0.1 0.7 0.5
e I 0.7 0.5 0.2 0.5
e r 0.5 0.4 0.6 0.5

Vi 3.9 4.0 4.1 3.2

Find Max (x;) and Max (y;) from this algorithm,

Max (x;) = 4.6 (us) and Max (y;) = 4.1 (us)

Then, S= Max (Max (x;) = 4.6 (us), Max (y;) = 4.1 (u3))
Therefore, S= 4.6 (uy)

So the committee will decide candidate 4 for the job.

VI. Conclusion
In this paper, we have introduced the concept of Fuzzy Expert Decision Set which is more useful and effective and studied
several of its properties. Also the fundamental operations on Fuzzy Expert Decision Set namely complement, union,
intersection, AND and OR have been defined. An application of this theory has been given to solve a decision making
problem.

Reference

[1] L. A. Zadeh (1965) "Fuzzy sets". Information and Control 8, 3, 338-353.

[2] Molodtsov, D. (1999) Soft Set Theory—First Results. Computers & Mathematics with Applications, 37, 19-31.

[3] Chen, D., Tsang, E.C.C., Yeung, D.S. and Wang, X. (2005) The Parameterization Reduction of Soft Sets and Its Application. Computers &
Mathematics with Applications, 49, 757-763.

[4] Maji, P.K,, Roy, A.R. and Biswas, R. (2003) Soft Set Theory. Computers & Mathematics with Applications, 54, 555- 562.

[5] Maji, P.K., Roy, A.R. and Biswas, R. (2002) An Application of Soft Sets in a Decision Making Problem. Computers & Mathematics with
Applications, 44, 1077-1083.

[6] Maji, P.K., Roy, AR. and Biswas, R. (2001) Fuzzy Soft Sets. Journal of Fuzzy Mathematics, 9, 589-602.

[71 Roy, R. and Maji, P.K. (2007) A Fuzzy Soft Set Theoretic Approach to Decision Making Problems. Journal of Computationaland Applied
Mathematics, 203, 412-418.

[8] Alkhazaleh, S., Salleh, A.R. and Hassan, N. (2011) Soft Multisets Theory. Applied Mathematical Sciences, 5, 3561- 3573.

[9]1 Alkhazaleh, S., Salleh, A.R. and Hassan, N. (2011) Fuzzy Parameterized Interval-Valued Fuzzy Soft Set. Applied Mathematical Sciences, 5,
3335-3346.

[10] Alkhazaleh, S., Salleh, A.R. and Hassan, N. (2011) Possibility Fuzzy Soft Set. Advances in Decision Sciences, 2011.

[11] Alkhazaleh, S. and Salleh, A.R. (2011) Soft Expert Sets. Advances in Decision Sciences, 2011.

[12] Nagarajan R, Balamurugan K, (2014) Decision Making Approach for Solving Fuzzy Soft Matrix, 10, 2, 99-104.

ISSN: 2231-5373 http://www.iimttjournal.org Page 46



http://www.ijmttjournal.org/
http://www-bisc.cs.berkeley.edu/Zadeh-1965.pdf

