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Abstract

In 1999, Molodtsov introduced the concept of soft set theory as a general mathematical tool for
dealing with uncertainty. Alkhazaleh and Salleh (2011) define the concept of soft expert sets
where the user can know the opinion of all experts in one model and give an application of this
concept in decision making problem. So in this paper, we generalize the concept of a soft expert
set to fuzzy soft expert set, which will be more effective and useful. We also define its basic opera-
tions, namely complement, union, intersection, AND and OR. We give an application of this concept
in decision making problem. Finally, we study a mapping on fuzzy soft expert classes and its prop-
erties.
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1. Introduction

Many scientists wish to find appropriate solutions to some mathematical problems that cannot be solved by
traditional methods. These problems lie in the fact that traditional methods cannot solve the problems of un-
certainty in economy, engineering, medicine and the problems of decision-making and others. One of these solu-
tions is fuzzy sets—the title of Zadeh’s first article about his new mathematical theory, which was published in a
scientific journal in 1965. Since Zadeh published his new classic paper almost fifty years ago, fuzzy set theory
has received more and more attention from researchers in a wide range of scientific areas, especially 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
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classical set theory, the membership of elements in a set is assessed in binary terms according to a bivalent con-
dition; 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 generalise classical sets, since the indicator functions of
classical sets are special 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 —>[O,1], usually this function is
referred to as the membership function and denoted by ., (x). Some mathematicians use the notation A(x)
to denote the membership function instead of 4, (x). A fuzzy set A is written symbolically in various

A={<X,/JA(X)>ZX€ X}.

Molodtsov [1] initiated the concept 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. [2], Maji et al.
[3] and Maji et al. [4]. Also Maji et al. [5] 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
theory to solve some decision making problems. Alkhazaleh et al. [7] introduced the concept of soft multisets as
a generalization of soft set. They also defined the concepts of fuzzy parameterized interval-valued fuzzy soft set
[8] and possibility fuzzy soft set [9] and gave their applications in decision making and medical diagnosis.
Alkhazaleh and Salleh [10] introduced the concept 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 concept of a fuzzy soft expert 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. We give an application of this con-
cept in decision making problem. Finally, we study a mapping on fuzzy soft expert classes and its properties.

2. Preliminaries

In this section, we recall some basic notions related to this work. Molodtsov defined soft set in the following
way. Let U be a universe and E be a set of parameters. Let P(U) denote the power set of Uand AcE.

Definition 1 [1] Apair (F,A) is called a soft set over U where F is a mapping F:A—P(U).

In other words, a soft set over U is a parameterized family of subsets of the universe U For ¢e A, F(¢)
may be considered as the set of & -approximate elements of the soft set (F,A).

Definition 2 [5] Let U be an initial universal set and let E be a set of parameters. Let 1Y denote the
power set of all fuzzy subsets of U . Let AcE. Apair (F,E) is called a fuzzy soft set over U where F is a
mapping given by

F:A 1Y,
Let U be a universe, E a set of parameters, X a set of experts (agents), and O a set of opinions. Let Z=E x X x
Oand AcZ.
Definition 3 [10] A pair (F,A) is called a soft expert set over U, where F isa mapping given by
F:A->P(U)

where P(U) denotes the power set of U.

Definition 4 [10] For two soft expert sets (F,A) and (G,B) over U, (F,A) is called a soft expert subset
of (G,B) if

1. AcB,

2. Vee A F(g)c=G(e).

This relationship is denoted by (F,A)&(G,B). In this case (G,B) is called a soft expert superset of

F,A).
( Def)inition 5 [10] Two soft expert sets (F,A) and (G,B) over U are said to be equal if (F,A) is a soft
expert subset of (G,B) and (G,B) isasoft expert subset of (F,A)

Definition 6 [10] Let E be a set of parameters and X a set of experts. The NOT set of Z=Ex X xO,
denoted by 12, is defined by 12 ={Te, xx; x0,, Vi, j,k}.

Definition 7 [10] An agree-soft expert set (F,A)l over U is a soft expert subset of (F,A) defined as
follows:

(F,A), ={F(a):a e ExX x{1}}.
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Definition 8 [10] A disagree-soft expert set (F,A)  over U is a soft expert subset of (F,A) defined as
follows:

(F.A), ={FR(a):a e ExX x{0}}.
Definition 9 [10] The complement of a soft expert set (F,A) is denoted by (F,A)c and is defined by
(F,A) :<F°,—|A) where F°:]A—P(U) isamapping given by
Fé(a)=U - F(—|a), VaelA
Definition 10 [10] The union of two soft expert sets (F,A) and (G,B) over U, denoted by
(F,A)U(G,B), is the soft expert set (H,C) where C=AUB, and VeeC,
F(e), ifccA-B
H(e)=1G(¢), if ceB-—A
F(e)UG(g), if ee ANB.
Definition 11 [10] The intersection of two soft expert sets (F,A) and (G, B) over U, denoted by
(F,A)N(G,B), is the soft expert set (H,C) where C=AUB, and V¢eC,
F(e), if ;e A—B
H(e)=1G(¢), if seB-A
F(e)NG(g), if ee ANB.
Definition 12 [10] If (F,A) and (G,B) are two soft expert sets over U then “(F,A) AND (G,B)”
denoted by (F,A)A(G,B), is defined by
(F,A)A(G,B)=(H,AxB)
where H(a,B)=F(a)NG(B),V(a,B)e AxB.

Definition 13 [10] If (F,A) and (G,B) are two soft expert sets over U then “(F,A) OR (G,B)” de-
noted by (F,A)v(G,B), is defined by

(F.A)v(G,B)=(H,AxB)
where H(a,B)=F(a)UG(B),V(a,B)e AxB.
3. Fuzzy Soft Expert Set

In this section, we introduce the definition of a fuzzy soft expert set and give basic properties of this concept.
Let U be a universe, E a set of parameters, X a set of experts (agents), and O ={1=agree,0 = disagree}
a set of opinions. Let Z=ExXx0 and AcZ.
Definition 14 A pair (F,A) is called a fuzzy soft expert set over U, where F isa mapping given by

F:A 1Y
where 1Y denotes the set of all fuzzy subsets of U.

Example 1 Suppose that a company produces new types of products and wants to take the opinion of some
experts about these products. Let U ={u,,u,,u;,u,} be a set of products E={e,e, e} isa setof decision
parameters where e (i=1,2,3) denotes the parameters “easy to use”, “quality” and “cheap”. Let

{p q,r} be aset of experts. Suppose that

U u, Uu; u u u, u, 1
e,pl)={-L, -2 3 4 1 __2__,
(1p){030 0701} (elq){o 0.2 03u}

u u, U, u, u u, u u
r1:———— e, pl)=1—,—2, 2 44
Feord) {0.40 8'0.3 4} F(epd) {o 3'0.2'05 0.6}

u Uu, Uu; u, u u, u u
€,q1) =12, ~2,—% Lt F(e,rl)=q-Lt,—2,—% —4 1
Flenal)= {0.60 4'0.3 o} (& {01 0.3'0.7 0.4}

()
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0.3'0.4 6'0.4'04' 06
u u, u, O u u, u, u
O b R
4 .

u u, U, u, u u, U; u,
PR R R R O | F el ) =N < ' < -~ v~
0.7'05'0.2 } (&.p.0) {.3 5'0.5 .6}

5
u u u u u u u
F ey 10 = _11_21_31_4 ) F e!rlo = _l!_2!_31_4 .
(8:,9.0) {0.3 0.5'0.4 0.2} (e:1.0) {0.5 0.4'0.6 .5}

Then we can view the fuzzy soft expert set (F,Z) as consisting of the following collection of approximations:

(F,Z)={((el,p,l).{%%'%v%}],[(eﬂq@, ”—gu—;“—giﬂ

U u, u, u U u, Uu, u
€ 1r70 ] _11_21_31_4 [l e1 10 3 _11_27_31_4 ]
(e1.0) 0.7'05'0.2 0.5}J ((3 P ){ 30505 06}]
u U, U, u u u, u, u
e,,0,0),4—=%, -2, =2 24| | (&,1,0),0 %, %, =2 %+
(6.0 ){0.3 0.5'0.4 o.2}j [( 3 ){ 50406 5}}}
Definition 15 For two fuzzy soft expert sets (F,A) and (G,B) over U, (F,A) is called a fuzzy soft ex-

pert subset of (G,B) if
1. BC A
2. Vee A F(e) isfuzzy subsetof G(¢).
This relationship is denoted by (F,A)&(G,B). Inthis case (G,B) is called a fuzzy soft expert superset of
F,A).
( Def)inition 16 Two fuzzy soft expert sets (F,A) and (G,B) over U are said to be equal if (F,A) is a
fuzzy soft expert subset of (G,B) and (G,B) is a fuzzy soft expert subset of (F,A).
Example 2 Consider Example 1. Suppose that the company takes the opinion of the experts once again after a

month of using the products. Let
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A={(e, 1), (e, P.0) (65, P.1).(6,0.1). (&0, (6,1 0). (&5, 1.1 (&5, 1.1)}
and

B={(e,p.1).(e. p.0).(e.0.1).(e,,0.1).(e,1,0),(e,,1,1)}
Clearly B A.Let (F,A) and (G,B) be defined as follows:

U u u u u u u u
1 A _21_31_4 ' ’ 111 _11_21_31_4 ’
{( (&P o 0504 0.2H ((el “)1050.4'03 s}j
u u u u u u u u
€,, 1 A _21_31_4 i (€ vrvl ’ _11_21_31_4 ’
(&0 ){0.6 02'0.5 3}} [( 1) 5'04"0. .5}

u u u, u u u u u
' 1 —+ _21_31_4 ’ ' lly _11_21_3!_4
(&P ){ 7'04'0.3 .4}} ((% "1 6'03'05 6}

Therefore (G,B)& (F,A).

Definition 17 An agree-fuzzy soft expert set (F,A) over U is a fuzzy soft expert subset of (F,A) defined
as follows:

(F.A), ={F(a):a e ExXx{l}}.

Definition 18 A disagree-fuzzy soft expertset (F,A) —over U is a fuzzy soft expert subset of (F,A) defined
as follows:

(F.A), ={F(a):a e ExXx{0}}.

Example 3 Consider Example 1. Then the agree-fuzzy soft expert set (F, A)1 over U is
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0
(e,r,0) 4~ Mo Yo Ho L)l
050406 05

Definition 19 The complement of a fuzzy soft expert set (F,A) is denoted by (F, A)c and is defined by
(F,A) :(F°,—|A) where F°:A— 1Y isamapping given by

F°(a):C(F(a)), Yae A,

where c is a fuzzy complement.
Example 4 Consider Example 1. By using the basic fuzzy complement, we have

u u u u u u u u
e lr10 ’ _11_21_31_4 )| (€3, 10 ’ _11_21_31_4 ’
(&.1.0) 0.3'05'0.8 0.5}} (( »P.0) 7'05'0.5 .4}}
ul

o0 s a0 (st )
|

Proposition 1 If (F,A) is afuzzy soft expert set over U, then

L ((F.AY) =(F.A),

Proof From Definition 19 we have (F,A)" = (F°, A) where F°(a)=1-F(a),VaeA. Now,

((F,A)C)Cz((FC)C,A)
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where (FC)C (a)zI—(I— F(a)), V(a)e A

=F (a), Yae A
4. Union and Intersection

In this section, we introduce the definitions of union and intersection of fuzzy soft expert sets, derive their pro-
perties, and give some examples.

Definition 20 The union of two fuzzy soft expert sets (F,A) and (G,B) over U, denoted by

(F,A)U(G,B), is the fuzzy soft expert set (H,C) where C=AUB, and VeeC,
F(e), if cc A—B
H(e)=1G(¢), ifceB-A
(F(é‘) (8)) if ce ANB

where s is an s-norm.
Example 5 Consider Example 1. Let

A={(e;p.1).(e,, p.0).(e;5. p.1).(e,0,1).(e,.0.1),(;,0,0), (e, 1, 0),(&,,1.1), (&5, 1, 1)}
and

B={(e. p.1).(&, p.0).(es P.0), (e, 01). (€. 0.1). (85,4, 1), (8.7, 0), (&5, 1, 1)}

A) and (G,B) are two fuzzy soft expert sets over U such that

U u u u, u u u u
’ 1 L 2 3 4 1),q =2 =2 = 4t
{ (&P, 0 5'05'0. }] ((el & ){0.4 2'06 3})

Suppose (F,

[ep]

{

(e s
G o“—%’%’%}J{%r:l»{%’%y%y%
(

(s

u u, Uu; u, u, u u u
e! 1 AV A v ’ e! !11 _11_2!_31_4 '
(@ { 0P 0.2'0.1'0.6 o}[(lq){.s 2'0.4 7}}

©
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Proposition 2 If (F,A), (G,B) and (H,C) are three fuzzy soft expert sets over U , then
1. (F,A)U((G.B)U(H.C))=((F.A)U(G,B))U(H.C),

2. (F,A)U(F,A)c(F,A). i i i i

Proof a. We want to prove that (F,A)U((G,B)U(H,C)):((F,A)U(G,B))U(H,C).

By using definition 20 we have

G(e), if ceB-C

H(e), if seC-B

s(G(¢),H(¢)), if eeBNC.
We consider the case when ¢ e B(1C as the other cases are trivial, then we have
(G.B)U(H.C)=(s(G(¢).H(¢)),BUC).
We also consider her the case when &< A as the other cases are trivial, then we have

(F.A)U((6.B)U(H.C))
=(s(F():5(6(2).H(#))). AU(BUC))

=(S(S(F(5),G(£))UH (g)),(AU B)UC)
~((F.A)U(G.B))U(H C)

b. The proof is straightforward.
Definition 21 The intersection of two fuzzy soft expert sets (F,A) and (G,B) over U, denoted by

(F,A)N(G,B), is the fuzzy soft expert set (H,C) where C=AUB, and VeeC,
F(g), if cec A-B
H(g)z G( ), ifceB-A
t(F(s),G(e)), if e ANB

&

where tis a t-norm.
Example 6 Consider Example 5. By using basic fuzzy intersection (minimum) we have

(F,A)N(G,B)=(H,C) where
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Proposition 3 If (F,A), (G,B) and (H,C) are three fuzzy soft expert sets over U , then
1. (F,A)N((G.B)N(H.C))=((F.A)N(G,B))N(H.C),

2. (F,A)N(F,A)c(F,A). i ~

Proof a. We want to prove that (F, )ﬂ((G B) (H, C))z((F A) (G ,B))ﬂ(H,C).

By using definition 21 we have

G(e), if ecB-C
((6,B)U(H.C))=1H (), if scC-B
t(G(¢),H(g)), if eeBNC.
We consider the case when ¢ e B(1C as the other cases are trivial, then we have
(G.B)N(H.C)=(t(G(#).H(¢)).BUC).
We also consider her the case when & e A as the other cases are trivial, then we have
(F.A)N((.B)N(H.C))
=(t(F(£).t(6().H(2))), AUBUO))
=(t(e(F (e) G(e)N ( >) (AUB)UC)
=((F.A)N(G.B))N(H

b. The proof is straightforward.

Proposition 4 If (F A), (G,B) and (H,C) are three fuzzy soft expert sets over U , then
1. (F,A)U((G.B)N(H.C))=((F, U(G B))N((F, .C)),
2. (F,A)N((c,B)U(H,.C))= ( )N (G, B) ( c)).
Proof a. We want to prove that ( ( G,B )):((F AU (G,B))ﬁ((F,A)U(H,C)),
By using definitions 20 and 21 we have
G(e), if ceB-C
((G.B)N(H.C))=1H (), if seC-B

t(G(g), H (5)), if eeBNC.
We consider the case when ¢ e B(\C as the other cases are trivial, then we have
(G.B)N(H.C)=(t(G(#).H(¢)).BUC).

)



S. Alkhazaleh, A. R. Salleh

We also consider her the case when & e A as the other cases are trivial, then we have
(F,A)U((G, B)ﬁ(H,c))

=(s(F(2)t(6(2) H(2))). AU(BUC))
=t<< )}8(e))s(FEURE)
( U(e.B))N((F.A)U(H.C))
b. We want to prove that (F, A)N ) (( ,AN(G,B )U((FA)U(HC))

By using definitions 20 and 21 we have
G(g), if ceB-C
(H,C))=1H(e), if ;cC-B
s(G(g),H(¢)), ifseBNC.

(@

((.8)

We consider the case when ¢ e B(1C as the other cases are trivial, then we have
(G.B)U(H.C)=(s(G(¢),H(¢)).BUC).
We also consider her the case when &< A as the other cases are trivial, then we have
(F.A)N((6.B)U(H.C))=(t(F (c).5(G(e). H(¢))). AUBUC))
=5(t(F (2).6(2)).1(F () UH (£))) = ((F. AN(G.B))U((F. A)I(H.C))

5. AND and OR Operations

In this section, we introduce the definitions of AND and OR operations for fuzzy soft expert sets, derive their
properties, and give some examples.

Definition 22 If (F,A) and (G,B) are two fuzzy soft expert sets over U then “(F,A) AND (G,B)”
denoted by (F,A)A(G,B) isdefined by

(F,A)A(G,B)=(H,AxB)

suchthat H(a,p) :t(F (a),G(ﬂ)), V(a,B) e AxB, where tis a t-norm.
Example 7 Consider Example 1. Let

A={(e, p.1).(e,, p.0).(e,r,0),(e,,r,1)} and
={(e. p.1).(e,1.0). (e, r 1)}

Suppose (F,A) and (G,B) are two fuzzy soft expert sets over U such that

e O G )

>
>
G)
)
1]
I
J>
X
)
s
=
D
@
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- 3 8 i 3 )
(e pule ) s s S ((er0) (o p) i 2 2]
(er0)(er ) o e (eor ) eort) o o e |
(e00) (e p ) i o 8} (00) a0 i o e
R e )
(e ear o) e ) (i (o) o 2 2 )
Definition 23 If (F.A) and (G,5) are two fuzy soft expert sets over U then *(F. ) OR (,B)

w >

(F,
denoted by (F,A)v(G,B) isdefined by

(F,A)\/(G,B)Z(H,AX B)
suchthat H(a,B)=s(F(a),G(B)),V(a,B)e AxB, wheres is an s-norm.

Example 8 Consider Example 7. By using basic fuzzy union (maximum) we have (F,A)v(G,B)=(H,AxB)
where

(H,AXB)={(((% FINCY pl)){%%%g—ig}][((e p.A). (e, 0))-{;%7 Ve %}j
(Pl i e e b ((e,r0) (o p) [ o o ]|
(er0)(er0) o i s e (e (e,r) i o 2 e
(e00) (e p) i e e ((epa0)fer0) {2 e
(000 (e D). [ g e e (e r) o) o 2
((e,.1.2),(ey,1,0)), {5—17;—2% %}] [( e,.1.1),(e,.1.1)) {Ou— (L)J_ (l;— ;—}j}

ProposmonSIf (F,A) and (G,B) are two fuzzy soft expert sets over U, then [a.]
L ((F, )):FAV(GB)

2. ((F, B)) = *A(G,B)

Proofa Suppose that ( A) (G,B)=(0,AxB).

Therefore, ( ~(G,B))" =(0,AxB)’ —(O ,(AxB)). Now,

((F,A)v( ((F A)v (G, )) AxB)),
where J(x,y)= ( (F(@)).c(G(B))).
B

Now, take (a, ) e(AxB).
Therefore,
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Then O° and J arethe
b. Suppose that (F,A)v (G,

Therefore, (( F,A

. Hence, proved.
(O Ax B)

) 0,AxB)" =(0°,(AxB)). Now,
((F.A)A(G,B)) ((FC,A/\(GC,B))=(J,(A><B)),
where J(x,y):s(c(F(a) ,c(G(ﬁ))).

e (

<
—~

©

v9)
~—
\-é
A Il

Now, take (a,)e(AxB).

Therefore,

O (. f)=1-0(a, f)=1-[F(«)NG(A)]
=[1-F(a) ]U[l G(B)]
=s(c(F(a)).c(6(8)))=3(a.5)

Then O° and J are the same. Hence, proved.

Prop03|t|on6lf ( A), (G,B) and (H,C) are three fuzzy soft expert sets over U, then
(FA)A((G,B)A(H.C))=((F. A) (G, B))A(H, )
(F, A) v((G.B)v(H C)) ((F.A)v(G.B))v(H,
( ¢))=((F, A)v(G B))A((F.A)v(H.C)),
4. ( , ) ((G,B) (H C)) ((F.A)~(G.B))v((F C))-

Proof We give the proofs of a and b. [a.]

1. Suppose that (G,B)A(H,C)=t(G(a),H(B)), V(a,f)eBxC.
Therefore

(F.A)A((G.B)A(H,C))=t(F(7).t(G(«).H(B))), ¥(r.(a.B))e Ax(BxC).
:t(t(F(y),G(a)),H(ﬂ)). V(()/,a),ﬁ)e(Ax B)xC.
=((F,A)A(G,B))A(H,C).

2. Suppose that (G,B)v(H,C)=5(G(a),H(B)), V(a,B)eBxC.
Therefore

(F,A)v((G,B)v(H,C))=5(F(7).5(G(a),H(B))), V(r.(a.B))e Ax(BxC).
:S(S(F(;/),G(a)),H(ﬁ)), V((;/,a),ﬂ)e(AxB)xC.
=((F,A)v(G,B))v(H,C).

Remark The commutativity do not hold in AND and OR operations since AxB = BxA.

6. An Application of Fuzzy Soft Expert Set in Decision Making

In this section, we present an application of fuzzy soft expert 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 = {ul,u2,u3,u4},
the hiring committee considers a set of parameters, E={e e, e,}, the parameters ¢ (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 soft expert set
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In Table 1 and Table 2 we present the agree-fuzzy soft expert set and disagree-fuzzy soft expert set respec-

tively.

The following algorithm may be followed by the company to fill the position.
1. Input the fuzzy soft expert set (F,Z).
2. Find an agree-fuzzy soft expert set and a disagree-fuzzy soft expert set.
3.Find c; = ZUU. for agree-fuzzy soft expert set.

4.Find k; = Zuii for disagree-fuzzy soft expert set.

5. Find S; =C; —k..

J

6. Find m, for which s =maxs;. Then s is the optimal choice object. If m has more than one value,
then any one of them could be chosen by the company using its option.

Table 1. Agree-fuzzy soft expert set.

U Uy
(e, p) 0.3
(e,. p) 0.3
(e, p) 0.6
(e.q) 0.5
(..q) 0.6
(e,,9) 0.5
(&) 0.4
(e,,1) 0.1
(e,,r) 0.3

¢, = ZUH ¢, =36

Uz
0.5
0.2
0.2
0.2
0.4
0.3
0.8
0.3
0.4

c,=33

Us Us
0.7 0.1
0.5 0.6
0.4 0.3
0.3 1
0.3 0.7
0.5 0.7
0.3 04
0.7 04
0.3 04

c.=4 c,=4.6
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Table 2. Disagree-fuzzy soft expert set.

U u, u, u, u,
(e p) 0.6 0.4 0.4 0.6
(e, p) 05 0.6 0.4 0.2
(e, p) 0.3 0.5 0.5 0.6
(e.q) 0.3 0.6 0.4 0
(e,.q) 0.2 0.4 0.5 0.1
(e,,9) 0.3 05 0.4 0.2
(e.r) 0.5 0.1 0.7 05
(e,,1) 0.7 0.5 0.2 05
(e,1) 05 0.4 0.6 05

Kk, :ZU.,- k =3.9 k, =4 k=41 k, =32

Now we use this algorithm to find the best choice for the company to fill the position. From Table 1 and
Table 2, we have the following in Table 3:
Then max S;=S,, SO the committee will choose candidate 4 for the job.

7. Mapping on Fuzzy Soft Expert Classes

In this section, we introduce the notion of mapping on fuzzy soft expert classes. fuzzy soft expert classes are

collections of fuzzy soft expert sets. We also define and study the properties of fuzzy soft expert images and

fuzzy soft expert inverse images of fuzzy soft expert sets, and support them with example and theorems.
Definition 24 Let U be a universe, E a set of parameters, X a set of experts (agents), and

O ={1=agree,0 =disagree} a set of opinions. Let Z = Ex X xO. Then the collection of all fuzzy soft expert

sets over U with a parameters from Z is called a fuzzy soft expert class and is denoted as (U,Z).

Definition 25 Let (UAZ/) and (YAZJ) be fuzzy soft expert classes. Let r:U Y and s:Z—>2Z' be
mappings. Then a mapping f :(UA,Z/)—>(Y,f\ZJ’) is defined as follows:

For a fuzzy soft expert set (F,A) in (U,z), f(F,A) is a fuzzy soft expert in (Y,Z') obtained as
follows:
V (VE(a)] if r*(y)ands™(B)NA=Q,
f(F.A)(B)(y)= Xer’l(y)(“ ( )) ) (#)

0 otherwise.

For pes(Z)cZ’, yeY and Vaes(B)NA. f(F,A) is called a fuzzy soft expert image of the
fuzzy soft expert set (F,A).

Definition 26 Let (UAZ/) and (Yr\z_/) be fuzzy soft expert classes. Let r:U —»Y and s:Z—>Z" be

mappings. Then a mapping ™ (Y’\ZJ’) — (U, Z) isdefined as follows:

For a fuzzy soft expert set (G,B) in (Y’\ZJ') , f‘l(Gg, B) is a fuzzy soft expert set in (Uf\z/) obtained as
follows:

i [N LS

For ae s’l(B)g Z and ueU . f(F,A) is called a fuzzy soft expert inverse image of the fuzzy soft
expertset (F,A).
Example 9 Let U ={u,,u,,u;}, Y ={y;,y,,y;} and let

AcZ={(e,p.1).(e,p,0), (e, p.1).(e,9.1).(e;,01),(e,0,0),(e,r,0),(e,, r,1), (&5, 1, 1)}
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Table 3. S$j=C— kj.

c,=36 k,=3.9 s, =-0.3
c,=33 k, =4 s,=-0.7
c,=4 k,=4.1 s, =-0.1
c,=4.6 k,=3.2 s, =1.4

and
Acz'={(¢,p"1).(e,p.0).(e],0"1).(€5,a"1).(€].r",0), (&5, 1" 1)}

Suppose that (U,\K) and m are fuzzy soft expert classes. Define r:U —Y and s:A—> A" as

follows:
r(ul): Y1 r(uz): Ya r(ua): Y2

s(e, p.1)=(e. 1), s(e,, p,0)=(e, p"1), s(e, p,1)=(e],r",0),
s(e,q.1)=(e;,01), s(e;,a.1)=(e},p’0), s(e,0,0)=(e},q"1),
s(e,r,0)=(e;,q'1), s(e,,r,.1)=(e/, p'1), s(e;,r.1)=(e;, p’,0).
A

Let (F,A) and (G,A’) be two fuzzy soft expert sets over U and Y respectively such that

en-{leon s sl on i)

E
E
(wrofisgsss
(oo i85

o= g 5] 120 355
(o g gl o G535
(o) (o Bss )

Then we define a mapping f : (U,Z) - (Y,
For a soft expertset (F,A) in (X,Z), (f
K=s(A)={(e,p"1).(e5, p’0).(e].q"1), (e2 q'.1),(e/,r’,0)} and is obtained as follows:

fEaEpo0= Y (VE@)= Y[ .Y Fla)]-os.

FRA)E P D)= Y (VF()- Xs\{{s}(ae{(%}/mem)} F (a)j ~06.

xer (yy)

3
Z') as follows:
(F.A), K) is a soft expert setin (Y,Z') where
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(EAE )= Y (VE@)-Y (Y F@)-or.

xer—(ys) xe{uz}
Then f(F,A)(el’,p’,l)z{@,ﬁ,ﬁ}
(AP0 Y (VE@)- Y[ Y, F@)-0a
f(FA) 0 (e)= Y (V@)=Y (de{(ez,,y%,@} F<a>jzo-s-

(R 0)(n)= VY (V@)=Y [aé{( % )}F(a)jzo.g.

xer(ys) e2,p,0),(e2.1.1

Then f(F,A)(e;,p’,O):{%,%,%}

(A= Y, (VE@)- Y[V, F@)-or

XEr'l(yl)

V (a V F(a)j:O.Z.

xe{ug}\ ae

fE A= Y (V@)

xer—(ys)

f(F,A)(e.q"1)(ys)= Ey(yg)(\/F (a)) = E\/}[ae F (a)j =05.

Then f (F, A)(el’,q’,l) :{0—7,6,%}

0.2.

tEaE o= Y (VE@)=Y (.Y, F@)

" er (02 (e 0)

(E ATy = Y (VE@)= Y (Y @)

Xer’l(yz) = Xe{u3} el,qyl)y(elyryo)

P A e D)0) = xexm)(v i (a)) B xé\{/uz}(ae{<el,q><<e1,r,o>} i (a)) o

0.6.

Then f(F,A)(e;,q',l):{g—;,%,%}

(EAEN)= Y (V@)=Y (ae\/ J}F(a)):o.l.
F(FLA) (el 0 1)(y, ) = esz)(VF(a))z \/}({\/ ’l}F(a)):O.G.

(VF@)= (LY (@)-0s

a

t(FA) (&0 1) (y:)=

Xer 1(y3)

Yo

Then f (F,A)(e;,q',l)z{%,o . ,%}

Hence
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o i)
JHeanfBss)
|

©

{ }

Next for the soft expert inverse images, the mapplng f (Y z' )—>(X Z) is defined as follows:
For a soft expert set (G,A") in (Y,Z'), (f '(G,A), ) is a soft expert setin (Y,Z) where

D=s7(A)={(e;, .0).(e,,7.2).(e,,0.1). (€5, 1. 1).(85,9.0) (&1, P.1). (.7, 0). (85, P.1). (&1, P 1)}
and is obtained as follows:

£7(G.B)((ez, p,0))(u) = G(s(e;, p.0))(r (u)) = G((e], P 1)) (v2) =07
F7(G.B)((e2, P.0))(u2) = G(s(e,, P.0))(r (u2)) = G((ef, P 1))(
£7(G.B)((e» P.0))(us) =G(s(e;, P.0))(r (us)) = G((€], P, 1)) (¥,) = 0.3.
Then 7(G,B)((e,, p,o)):{”_1,“_2 “_s}

0.7'08'0.3

Ys

6'0.7

1 _1_2y_
{elq {O 7'02'05
y y

rO —
& 0.4
-1.

y;)=08.

4(6,B)((e,.r 1)) (1) = G(s(e ) (1) = (el pD) (1) =07
1(G,B)((e,,r ) (1) =6 (s(e,,rD)(r (1)) = S((l, 1)) (3:) =08,
F(G.B)((e:r.1))(us) = G(s(e2,1.2))(r (u)) = G (e P\ 1))(v2) = 03.
Then f-1<G,B><<ez.r,1>>={“—l LAY

07'08’ 0.3}
By similar calculations, consequently, we get

Definition 27 Let f m - (YAﬂ be amappingand (F,A) and (G,B) fuzzy soft expert sets in
(U,AX/). Thenfor ge X', yeY, the fuzzy soft expert union and intersection of fuzzy soft expert images
(F,A) and (G,B) are defined as follows:
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(1EAV1ER) )= 1 (FABW VY (@A)
(1EAATER) )= 1 (FABWN T EEIA))

Definition 28 Let f (UA)_(/)—>(T(\JX) be a mapping and (F,A) and (G,B) fuzzy soft expert sets in

(Y,X'). Then for ae X, ueU, the fuzzy soft expert union and intersection of fuzzy soft expert inverse
images (F,A) and (G,B) are defined as follows:

(CEAV1(GE) f@)w)- F AW Y (6 B)(@)w)

(fl(F,A)f\ fl(G,B)j(a)(u): F2(F, A)(@)(u) (G, B)(a)(u).

Theorem 1 Let f (Ur\XJ) - m be a mapping. Then for fuzzy soft expert sets (F,A) and (G,B) in
the fuzzy soft expert class (U, X ), [a.]

L (o )

2. f(X)

3. f( GBj_f(F A)\/f(GB)
4. f( jcf(F A)/\f(GB)
5.1f (F,A)c (G B).then f(F,A)c (G,B),

Proof For (a), (b) and (e) the proof is trivial, so we just give the proof of (c) and (d).
c.For feX' and yeY, we want to prove that

[(FAVer) |- 1 (EABMY 1 Ee) )
For left hand side, consider f ((F,A)\~/(G, B))(ﬂ)(y): f(H,AUB)(B)(y)- Then

N (VH(@). if r(y)ands* (8)N(AUB) # 2

x (1.1)
(0,0) otherwise.

such that H (ar)= F(a)UG(a) where U an interval-valued fuzzy union.
Considering only the non-trivial case, then Equation 0.1 becomes:

f(H,AU B)(ﬂ)(y):xervl(y)(V(F(a)oe(a))). (1.2)

For right hand side and by using Definition 27, we have

[f(F,AWf(G,B)j(ﬂ)(y)

( Vv F(a)j(x)]v ML Vme<a>]] -

es(B)NA
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From Equations (1.1) and (1.3), we get (c).
d.For pe X’ and yeY,and using Definition 27, we have

(EmAGe) 6
F(H.AUB)(5)()
VLY@

xerY(y)\ aes™(8)N(AUB)

V[ Flene(a@) o

xer’l(y) B)N(AUB)

V; [aesl(\/ F(a)(X)ﬁG(a)(x)j

wer-t(y) Laes (A0 ALE)

= [Xer\{m(aes}(/ﬁm F(a)(x) JA h
= £((F.A)(8)(¥)/\((G.B))(8)
= (f (F.A)/\f(G, B)j(ﬂ)(y)-

—_
<
~

This gives (d). -

Theorem 2 Let f:(U,X)—(Y,X") be mapping. Then for fuzzy soft experts (F,A), (G,B) in the fuzzy
soft expert class (X,E’), we have:

1 f7(9,)=9,.

2. f*(A)=8,.

3. f1((F,A)\~/(G,B)J:f1(F,A)\7fl(e,5).

4. f-l((F,A)f\(G,B)J:f-l(F,A)f\f-l(G,B).

5.1f (F,A)c(G,B),then f*(F,A)c f*(G,B).
Proof We use the same method as in the previous proof.

8. Conclusion

In this paper, we have introduced the concept of fuzzy soft expert set which is more effective and useful and
studied some of its properties. Also the basic operations on fuzzy soft expert 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. We also studied a mapping on fuzzy soft expert classes and its properties.
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