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Abstract— In this paper we introduce the concept of possibility fuzzy soft expert set .We also define its basic operations,
namely complement, union, intersection, AND and OR, and study some of their properties. Finally, we give an application of this

theory in solving a decision making problem.
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1. Introduction

In 1999 Molodtsov [1] initiated a novel concept of soft set
theory as a new mathematical tool for dealing with
uncertainties After Molodtsov’s work, some different
operations and application of soft sets were studied by Chen et
al. [2] and Maji et al. [3,4]. Furthermore Maji et al. [5]
presented the definition of fuzzy soft set as a generalization of
Molodtsov’s soft set. Roy and Maji [6] gave an application of
this concept in decision making problem. In 2010 Cagman et
al. introduced the concept of fuzzy parameterized fuzzy soft
sets and their operations [7]. Alkhazaleh et al. [8] generalized
the concept of fuzzy soft set to possibility fuzzy soft set and
they gave some applications of this concept in decision
making and medical diagnosis. They also introduced the
concept of fuzzy parameterized interval-valued fuzzy soft set
[9], where the mapping in which the approximate functions
are defined from fuzzy parameters set to the interval-valued
fuzzy subsets of universal set, and gave an application of this
concept in decision making. Alkhazaleh and Salleh [10]
introduced the concept of soft expert sets where the user can
know the opinion of all experts in one model and gave an
application of this concept in decision making problem. Salleh
et al. [11] introduced the concept of multi paramatriezed soft
set and studied its properties and basic operations. Alkhazaleh
and Salleh [12] introduced the concept of fuzzy soft expert
sets and gave an application of this concept in a decision
making problem. In this paper we introduce the concept of
possibility fuzzy soft expert set which is a combination of
possibility fuzzy soft set and fuzzy soft expert set. We also
define its basic operations namely complement, union,
intersection, AND and OR. Finally,we give an application of
this concept in adecision making problem.

2. Preliminaries

In this section we recall some definitions and properties
regarding soft expert set , fuzzy
soft expert set and possibility fuzzy soft set.
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Alkhazaleh and Salleh [10] defined soft expert set and in [12]
Alkhazaleh and Salleh defined a fuzzy soft expert set in the
following way. Let U be a universe,E a set of parameters,

and X a set of experts (agents). Let O be a set of opinions,
Z =FExX x0 and4 c Z .

Definition 2.1. [12] A pair (F, 4 )is called a soft expert set
over U, where F is a mapping F: 4 — P(U)
and P(U ) denotes the power set of U .

Definition 2.2. [12] A pair (F , A ) is called a fuzzy soft expert
set over U, where F is a mapping F: 4 — IV , and

1Y denotes all fuzzy subsets of U'.

Definition 2.3. [12] The complement of a fuzzy soft expert set
(F,A) is denoted by (F,A) and is defined by
(F.A) = (F°,T4) where F*:1A—>p(U) is a
mapping given by F‘(a)=c(F(1a)),Va 14, where c

is a fuzzy complement.

Definition 2.4. [12] The union of two fuzzy soft expert sets

(F,A)and (G,B) over U, denoted by (F,4)U(G,B), is

a fuzzy soft expert set (H,C) where C =4UB and
VeeC,
F(¢) if €€A-B,
H(&)=1G (¢) if eeB-A,
s(F(s),G(g)) if e€ANB,

where s is an s -norm.
Definition 2.5. [12] The intersection of two fuzzy soft expert
sets (F,4) and (G,B) over U, denoted by

(F,A)N(G,B), is a soft expert set (H,C) where
C=4UB and VeeC,
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F(¢) if €e€A-B,
H(e)=1G (&) if €eB-A,
t(F(¢).G(¢)) if ecANB,

where ¢ is a t-norm.

The following definitions are due to Alkhazaleh et al. [8].
Definition 2.6. Let U = {x,,x,,...x,} be the universal set of

elements and E ={ee,,...e,} be the universal set of
parameters. The pair (U, E) will be called a soft universe. Let
F:E —1IYand u be a fuzzy subset of E, ie. u:E —-1Y,

where 7Y is the collection of all fuzzy subsets of U . Let
F,:E —1" xI" beafunction defined as follows:

Fﬂ(e)=(F(e)(x), ,u(e)(x )) ,Vx €U .

Then F, is called a possibility fuzzy soft set (PFSS in short)
over the soft (U,E). For
e, F,e)= (F (e )(x ), (e, )(x )) indicates not only the

universe each parameter

degree of belongingness of the elements of U in F(e, ), but

also the degree of possibility of belongingness of the elements
of U in F(e;), which is represented by u(e;) . So we can

write F, (e, ) as follows:

xl xn
F ()= {(F(e—)(x]) ule, )(XI)J, (—F(e‘ o) e, )(x,,)j}

Sometime we write F, as (E,,E). If A cE we can also

have a PFSS (F,.4 ).

Definition 2.7. Union of two PFSSs F, and G, denoted by

F,UG,, isaPFSS H, :E -1 x1" defined by
Hv(e)z(H (e)(x ), v(e)(x )),Ve ek

such that H(e)=s(F(e),G(e)) and v(e)=s(u(e),5())

where s is an s-norm.

Definition 2.8. Intersection of two PFSSs F, and Gy,
denoted by F,( Gy, is a PFSS H :E —1" xI" defined
by

H,(e)=(H (e)(x).v(e)(x)) .VeecE
such that H(e)=¢(F(e),G(e)) and v(e)=t(u(e),5())

where ¢ is a -norm.

3. Possibility Fuzzy Soft Expert Sets
In this section we generalise the concept of fuzzy soft expert
sets as introduced by Alkhazaleh and Salleh. [12]. In our
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generalisation of fuzzy soft expert set, a possibility of each
element in the universe is attached with the parameterization
of fuzzy sets while defining a fuzzy soft expert set.

Definition 3.1. Let U = {u,,u,,...,u,} be the universal set of
elements, E ={ee,,...,e,} be the universal set of
parameters, X be a set of  experts, and
0= {1 =agree,( = disagree} a set of opinions.
LetZ ={ExX xO}and A cZ. Let F:Z —1"and u be
a fuzzy subset of Z, ie. u:Z —1Y , where IV is the
collection of all fuzzy subsets of U . Let F,:Z —1 Uxr?

be a function defined as follows:
F,(z)=(F@)(u), uz)(u)) ,YueU.

Then F), is called a possibility fuzzy soft expert set (PFSES in
short) U.,Z). For
z,, F,(z,))=(F(z,)(u),u(z,)(u)) indicates the degree of

over the soft universe each

belongingness of the elements of U in F(z,), and also the

degree of possibility of such  belongingness which is
represented by u(z ;) . So we can write F,(z, ) as follows:

u, u, -
F#(Z;):{[ma ﬂ(zi)(ul)j’ ey [F(zi)(u”)’ ﬂ( ,-)(u,,)j}'

Sometime we write (Fy,Z) as F,. If A cZ we can also

have a PFSES (F,.4).

Definition 3.2. Let (FN,A) and (G4,B) be two PFSESs
over (U,Z) . (F A) is said to be a possibility fuzzy soft

u>

expert subset (PFSE subset) of (G;,B), and we write
(F,.A4)=(G,.B), if AcBand Veed,

i.  u(e) isafuzzy subset of 5(¢),

ii.  F(¢) isafuzzy subset of G (¢).
Definition 3.3. A possibility
set(F A )1 over U is a possibility fuzzy soft expert subset of

agree - fuzzy soft expert

(F oA ) defined as follows :
(F#,A )] :(F(a),,u(a)), where a € E xX x{1}.

Definition 3.4. A possibility disagree - fuzzy soft expert
set(F A )0 over U is a possibility fuzzy soft expert subset of

(F ﬂ,A ) defined as follows :
(Fﬂ,A )0 =(F(a),y(a)), where o € E xX x{0}.
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Definition 3.5. Let (F ,A)be a PFSES over (U,Z). Then

u

the complement of (F ,A), denoted by (F/,,A )C is defined

u

by (Fﬂ,A )c =(5(F(-| a)).c(u(q a))) Vaeq4,
¢ is a fuzzy soft expert complement and ¢ is a fuzzy
complement.

where

Definition 3.6. Union of two PFSESs (F# ,A) and
(G;,B) over U , denoted by (F#,A)U(Gg,B), is a
PFSES (H,,C)where C =4 UB, is defined by
v(a)=s(ma),8(a)),VaeC
and
H(a)=F(a)UG (a),VaeC

where s is an s-norm and Uis a fuzzy soft expert union.

Definition 3.7. Intersection of two PFSESs (F,.4) and
(G4,B) over U , denoted by (F#,A)ﬁ(Gg,B), is a PFSES
(H,,C)where C =4 UB, is defined by

v(e)= t(,u(e),é‘(e)), VeeC
and
H(e)=F(e)NG(e),VeeC

where ¢ is a -norm and ()is a fuzzy soft expert intersection.

4. An application of possibility fuzzy
soft expert set

Ahkhazaleh and Salleh [12] applied the theory of fuzzy
soft expert sets to solve a decision making problem. In this
section, we present an application of PFSES in a decision
making problem by generalizing Ahkhazaleh and Salleh’s
algorithm to be compatible with our work.

The problem we consider is as below.

Suppose that electricity board wants to make an
electric generator using waterfalls. Suppose there are
three different locations and they want to take the opinion of
some experts concerning these locations. Let U = {u,,u,,u,}

be a set of locations, E ={e,e,,e;,e,} a set of decision

parameters where e, (i =1,2,3,4) denotes the decision “Ebb

LR I3

and tide,” “wind power,” “the power of the regression” and

“solar energy” respectively, and let X = (q,m) be a set of
experts (two members). Suppose that the electricity
board wants to choose one such location depending on the

parameters.  After a serious discussion the committee
constructs the following possibility fuzzy soft expert set:

210

o) 5o oo
fecnn{(Bar) g5 o0 3ros))

The following algorithm may be followed by the electricity
board to determine the best location.

1. Input the PFSES  (F,Z).

2. Find the highest numerical grade for the agree-PFSES and
disagree-PFSES.

3. Compute the score of each such locations by taking the sum
of the products of these numerical grades with the
corresponding possibility 4, for the agree-PFSES which is

denoted by (A]. ) and disagree-PFSES denoted by (D]. ) .
4.Finds; =4, -D,.

5. Find m, for which s, =maxs;. Then s, is the highest
score. If m has more than one value, then any one of them
could be chosen by the electricity board using its option.

Now we use this algorithm to find the best choice for the
electricity board to make an electric generator.
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TABLE IL. GRADE FOR AGREE PFSES
H u, Highest numerical grade A
(e1,9) Uy 0.5 0.3
(e1.9) Uy 0.7 0.3
(e4,q) u, 0.9 0.1
(e,,m) u, 0.8 0.1
(e,,m) u, 0.2 0.1
(e;,m) u, 0.3 0
score (u,)=(0.9x0.1)+(0.8x0.1)=0.17
score (u,)=(0.3x0)=0
score (u;)=(0.5x0.3)+(0.7x0.3)+(0.2x0.1) =0.38
TABLE II. GRADE FOR DIS-AGREE PFSES
H u, Highest numerical grade A
(el,q) u, 0.6 0.3
(e,.9) u, 0.6 0.5
(e3,q) U, 0.5 0.1
(e,,m) u, 0.5 0.5
(e;,m) u, 0.4 0.7
(e,,m) u, 0.4 0.1
score (u,)=

0
score (u,)=(0.6x0.3)+(0.6x0.5)+(0.5x0.5)+(0.4x0.7) =1.01

score (u3 ) = (0.5 x 0.1) + (0.4 X 0.1) =0.09

For abbreviation suppose that

A; = the score of each numerical grade for agree-PFSES,

D, = the score of each numerical grade for dis-agree-PFSES.

TABLE III. sj:A.—D.

4, D, s;=4,-D,
score (“1)2017 score (ul)zo 0.17
score(uz):O score(uz)zl.Ol -1.01
score (u ) =0.38 score (uy) =0.09 0.29
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Then max s; =s,, so the electricity board will select the

location with the highest score. Hence, they will choose
location u,.
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