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Applications of Fuzzy Parameterized Relative Soft
Sets in Decision-Making Problems

Chanisara Rotjanasom, Chanapol Inbunleu and Peerapong Suebsan

Abstract—This paper, aims to define fuzzy parameterized
relative soft sets along with the presentation of their related
properties. Following, the proposal of a decision-making method
based on fuzzy parameterized relative soft set is made. In
addition to that, a practical example is being demonstrated
showing that the method can be successfully applied to the
decision-making problems.

Index Terms—fuzzy parameterized relative soft sets, decision-
making problems.

I. INTRODUCTION

AILY many fields have to deal with uncertain data,
with the main issue being that it may not be possible
to model using classical mathematics approach successfully.
There have been a plethora of useful methods using well-
known mathematical tools when it comes to describing
uncertainty, such as the fuzzy set theory [1] , the probability
theory, the soft set theory [2], [3], the fuzzy soft set theory
[4]. Since then, the applications and properties of the soft set
theory have been studied by many authors the applications
and properties of the soft set theory have been studied by
many authors ([5], [6], [7], [8], [9], [10], [11], [12]). In
2011, Cagman et al. [13] were the first to have worked
on a detailed theoretical study of the fuzzy parameterized
soft set (FP-soft sets). They discussed the model for solving
decision-making problems based on the FP-soft sets. The
soft set theory has been expanded further by embedding the
ideas of the relative soft set (e.g.[14]). In 2013, Balami and
Musa defined relative soft sets and their basic properties,
which are the generalization of soft sets. Moreover, they also
discussed their operations, such as union and intersection.
The theory of the fuzzy set is a valuable mathematical tool
when it comes to dealing with uncertainty. However, it is
also a new notion when it comes to applying it to abstract
algebraic structures. In 2017, Julath and Siripitukdet [15]
examined some characterizations of fuzzy bi-ideals and fuzzy
quasi-ideals of semigroups. Later in 2020, Yairayong [16]
discussed the idea of combining the theories of hesitant fuzzy
sets on semigroups and establishing a new framework for
hesitant fuzzy sets on semigroups.
This paper aims to purpose the concept of fuzzy parameter-
ized relative soft sets as a hybrid model of the FP-soft set and
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the relative soft set, which is a generalization of the FP-soft
set and the relative soft set. The discussion of the score value
in the model of the fuzzy parameterized relative soft sets in
the decision-making problem is also taking place. The results
show that the model of fuzzy parameterized relative soft
sets is practical when it comes to solving decision-making
problems.

II. PRELIMINARIES

This section concentrates on presenting the basic defini-
tions and results of the soft set theory that will be used.
Definition 1 [9] Let U be an initial universe, P(U) be the
power set of U, E be the set of all parameters and A C E.
Then, a soft set Fy over U is a set defined by a function
fa representing a mapping

fa:E — P(U) such that fa(z) =0 if z & A.

Here, f4 is called an approximate function of the soft set
F4, and the value f4(x) is a set called z—element of the
soft set for all x € E. Thus, a soft set 'y over U can be
represented by the set of ordered pairs

Fa={(z, fa(@)): v € E, fa(z) € P(U)}.

Note that the set of all soft sets over U will be denoted by
S(U).

Example 1. [9] Let U = {uy, ua, us, uq, us} be a universe
set and E = {x1,x2, 23,24} be a set of parameters. If A =
{@o, w3, 24} and fa(xa) = {uz,us}, fa(zs) =0, fa(zs) =
{u1, ug, us, uq, us }, then the soft set F4 is written by

Fa= {(x27 {U‘?a u4})’ (I37 ®)a (I4a {Ul,UQ,U3,U4, US})}

We can represent this soft set F4 in a tabular form as shown
below. This style of representation will be useful for storing
a relative soft set in a computer memory. If h; € fa(x) for
all a € A then h;; = 1, otherwise h;; = 0, where h;; are
the entries in Table I.

TABLE 1
THE TABULAR FORM OF THE SOFT SET F'a

AU || uwr || w2 || ug || ua || us
T2 0 1 0 1 0
3 0 0 0 0
T4 1 1 1 1 1

Definition 2 [9] Let U be an initial universe. A fuzzy set
X over U is a set defined by a function px representing
a mapping ux : E — [0,1]. Here, ux is called the
membership function of X, and the value pux(u) is called
the grade of membership of u € U. The value represents the
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degree of u belonging to the fuzzy set X. Thus, a fuzzy set
X over U can be represented as follows,

X = {(u/nx(w) : u € U, px(u) € [0,1]}.

Note that the set of all fuzzy sets over U will be denoted by
FU).

Definition 3 [9] Let U be an initial universe, F be the set
of all parameters, A C E and 4 (z) be a fuzzy set over U
for all z € E. Then, a fuzzy soft set (fs-set) I'4 over U is
a set defined by a function 4 representing a mapping

va: E — F(U) such that v4(z) =0 if z & A.

Here, 4 is called a fuzzy approximate function of the fs-set
T4, and the value y4(z) is a fuzzy set called z—element of
the fs-set for all x € E. Thus, an fs-set 'y over U can be
represented by the set of ordered pairs

T4 = {(2,74(2)) : 7 € E,ya() € F(U).

Note that the sets of all fs-set over U will be denoted by
FSU).

Example 2. Assume that U = {uy,us,us,uq,us} be a
universe set and F = {x1, 29, x3, x4} be a set of parameters.
If A= {(EQ,LL‘g,L&;} and

va(ze) = {u1/1,u2/0.9,u3/1,u4/0.8,u5/0.7},

va(zs) = {u1/0.1,us/1,u3/0.4,u4/1,u5/0.3},

va(zy) = {u1/0.4,u2/0.3,u3/1,14/0.8, us/1},

then the soft set I' 4 is written by

I'g = {(x2, {u1/1,u2/0.9,u3/1,u4/0.8,u5/0.7}),

(.’Eg, {ul/O.l, U2/1, ’11,3/0.4, U4/1, U5/0.3}),

(.134, {U1/0.4, UQ/O.?), U3/1, u4/0.8, u5/1})}

We can represent this fuzzy soft set I'4 in a tabular form as
Table II.

TABLE II
THE TABULAR FORM OF THE FUZZY SOFT SET I 4

A\U || w1 u2 u3 Uq us
T2 1.0 0.9 1.0 0.8 0.7
T3 0.1 1.0 0.4 1.0 0.3
T4 0.4 || 0.3 1.0 || 0.8 1.0

Next, the definition of fuzzy parameterized soft sets (FP-
soft sets) over the universe set can be formulated.
Definition 4. [9] Let U be an initial universe, P(U) be the
power set of U, E be the set of all parameters and X be a
fuzzy set over F with the membership function ux : £ —
[0,1]. Then, a fuzzy parameterized soft set (FP-soft set)
Fx over U is a set defined by a function fx representing a

mapping
fx : E— P(U) such that fx(z) =0 if ux(xz)=0.

Here, fx is called an approximate function of the FP-soft
set F'x, and the value fx(z) is a set called z—element of
the FP-soft set for all x € E. Thus, a FP-soft set F'x over
U can be represented by the set of ordered pairs
Fx = {(¢/px(2), fx (@) : € B, fx(x) € P(U),
px () € [0,1]}.

Note that the sets of all FP-soft sets over U will be denoted
by FPS(U).
Example 3. Let U = {uy, us, u3, ug, us } be a universal set
and E = {x1, 29, 23,24} be a set of parameters. If X =

{1‘2/0.2, 1‘3/0.5,.1?4/1} and fx(l‘g) = {UQ,U4}, fx(l‘g,) =
{ur,us}, fx(xs) = {u1,us,us,uq,us}, then the fps-set
Fx is written by Fx = {(22/0.2, {uz2,u4}), (x3/0.5,
{ur,ua}), (x4/1,{ur,us,us,ug,us})}. We can represent
this FP-soft sets F'x in a tabular form as Table III.

TABLE III
THE TABULAR FORM OF THE FP-SOFT SET F'x

A\U uq u2 us m us
22/0.2 0 1 0 1 0
x3/0.5 1 1 0 0 0
24/1.0 1 1 1 1 1

It is important to mention the concept of a relative soft set
was introduced by Balami and Musa [14].

Let {U; : i € I} be a collection of universes such that
ﬂ U, = ¢ and let {Ey; : @ € I} be a collection of set of
;)ealrameters U = P(U;) denotes the power set of U;, B =
EUi and A - E.

Definition 5. [14] A pair (F, A) is called a relative soft
set over U, where F' is a mapping given by F' : A — U.
In other words, a relative soft set over U is a parameterized
family of subsets of the universe U. As for e € A, F'(e), they
may be considered as the set of e—approximate elements of
the relative soft set (F, A). Based on the definition above,
any change in the ordering of the universes will produce a
different relative soft set.

Example 4. [14] Presuming that there are three universes
Ui,Us and Us. Let us consider the relative soft set (F, A),
which describes the condition of some states in a country
where Mr.X has enough capital and is considering various
locations for his manufacturing industries.

Let Uy = {S1,52,53} be a set of states with avail-
ability of land, Us = {S4, S5, 56} be a set of states with
availability of labour, and Us {S7,5s,S9} be a set
of states with availability of raw materials. Let Ey, =
{Eu,,Eu,,Eu,} be a collection of the set of parameters
related to the above universes, where Ey, = {ey,,1 =

peaceful state, ey,,2 = commercial state, eg,,3

armed robbery state, ey,,4 = state with good climate,
ey,,5 = densely populated state}. Ey, {ev,,1 =
power state, ey,,2 = harsh weather state, e,,3

violent state, ey,,4 = densely populated state}. Ey, =

{euv,, 1 = accessible state, ey, 2 = state with good climate,
eu,, 3 = power state, ey,,4 = sparsely populated state}.
Let U = P(U;), Ey, and A C F such that i = 1,2, 3.

Let A= {a1 = (CU17 1,eu,,1, eus, 1),

as = (ey,, 2, ey,,4, eu,, 2)

as = (6U134a €Uy, 3, €Us» 4)3

aq = (6U1 )3, €Uy, 4, €Us, 4)1

as = (ey,, b, eu,, 1, eu,, 1)

ag = (€U1, 1, €Uy, 4, €Us, 4)}

Suppose that F'(a1) = ({S2, S35}, {S5}, {57, Ss}),

9

)

F(az) = ({51, 52}, {56}, {S0}),
(ad) ({5178%53}7{56}7@)7
Fag) = ({52}, {5}, 0),
(a5) ({53}7{55}){58})7
F(ag) = ({S2,53},{S6},0).

Then a relative soft set (F, A) can be viewed as consisting
of the following approximation:
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(Fa A) = {(ah ({525 53}7 {55}7 {577 Sg})),
(an ({S17 SQ}’ {Sﬁ}’ {59}))a
(a3, ({S1,52, S5}, {S6},0)),
(a4a ({52}7 {SG}v (Z)))v
(CL5, ({53}7 {S5}7 {SS})>7
(as, ({S2, 53}, {56},0))}.
We can represent this relative soft set (F, A) in a tabular
form as Table IV.

TABLE IV
THE TABULAR FORM OF THE RELATIVE SOFT SET (F, A)

A\Uy S1 Sa S3
ay 0 1 1
az 1 1 0
as 1 1 1
a4 0 1 0
as 0 0 1
ag 0 1 1

A\U2 Sa Ss Se
al 0 1 0
a2 0 0 1
as 0 0 1
aq 0 0 1
as 0 1 0
ag 0 0 1

A\Us Sz Ss So
al 1 1 0
az 0 0 1
as 0 0 0
as 0 0 0
as 0 1 0
ag 0 0 0

Each approximation has two parts : a predicate name and
an approximate value set.

The example can be logically explained as follows: For
F(al) = ({52,53},{55},{57758}). If {52,53} is the set
of peaceful states for Mr.X then the states he can obtain
regular electric power supply from is {S5} and {S3, S5} is
the set of peaceful states for Mr.X and {S5} is the set of
state he can obtain regular electric power supply then the set
of relatively accessible state to him is {S7, Sg}. It is obvious
that the relative soft set is a conditional relation.

III. FuzzYy PARAMETERIZED RELATIVE SOFT SETS

The purpose of this section , is to define the fuzzy
parameterized relative soft sets as a hybrid model of the fuzzy
parameterized soft sets and the relative soft sets.

Let {U; : i € I} be a collection of universes such that
ﬂ Ui = 0 and let {E; : i € I} be a collection of set
i€l

of parameters. Let {X; : ¢ € I} be a collection of set of
fuzzy sets over Ey,. U = P(U;) denotes the power sets
over U;,, E=FEy,, X=Xy, and ACE.

Definition 6. A fuzzy parameterized relative soft set (fpr-
soft set) (F, A)x over U is define by Fx : A — U. Thus, a
fpr-soft set (F, A)x over U can be represented as follows,
(F.A)x = {(/(1x (1), ix (22), ey px (En), Fx (€)) : € €
Apux(e;:iel)e|0,1],(g;:i€l) €€},

where px is the membership function of X. Note that the
sets of all fpr-soft set over U will be denoted by FPR(U).

Example S. Let us deem that there are three universes
U;,Us and Us. Making a consideration that the fpr-soft
set (F, A)x which describes the condition of some states
in a country where Mr.X which already has enough capital,
is considering the building location for his hotel. Let U; =
{51,52,53} be a set of states with the availability of land,
Us = {54, 55,56} would represent a set of states with the
availability of labour required for the project, and Us =
{S7,5s,S9} be a set of states with the necessary level of
state security. Let Ey, = {Ey,, Eu,, Eu, } be a collection
of the set of parameter related to the above universes, where
Ey, = {ei1{the location near famous tourist attractions},
e12{a suitable climate}, e;3{dense population}, e14{harsh
climate}, Fy, = {e21{the population to speak English},
ego{passion for service}, eaz{high level of education}, eoy
{low criminal record}, Ey, = {es;{availability of security
features like alarms}, eza{has CCTV}, ezz{availability of
security guard}, es4{location relatively near an entertainment
venue}. Let U = P(U;),E = Ey,,i = 1,2,3 and A C E.
Let X = {Xu,,Xuv,,Xu,} be a collection of the set of
fuzzy set over E, where
)(U1 = {BUH/O.& €U12/0.5, €U13/0.3, 6U14/0.1},
Xy, = {6(]21 /0.6, €Uss /0.7, €U23/0.2, €U24/0-1},
XU3 = {€U31/0.6, €U3, /05, 6U33/O.7, 6U34/0.2}.
Let A = {a; = (ev,, /0.8, ev,, /0.6, ey, /0.2),
(€U12 /0.5, €Uy /0.2, 6U31/0.6),
= (€U13/O.3, 6U24/0.1, €U32/0.5),
a4 = (6U14/0.1, €Uy /077 €U33/O.7),
as = (ey,, /0.8, ey,, /0.7, ey,, /0.5),
ag = (ey,,/0.8, ey,, /0.6, ey,, /0.7)}.
Now, suppose that
Fx(a1) = ({S1, 52,93}, {54, 56}, 0),
(az) = ({52, 53}, {S4, S5}, {Ss, Se}),
(az) = ({S1, 53}, {55}, {S7, S5, 99}),
(as) = (
(as) = (

az
as

aq {52}7{547555S6}7{S87S9})5
as) = ({51, 52,53}, {54, 55,6}, {57, S8, 59 }),
Fx(ag) = ({S2, 53}, {S4, S6}, {58, 50}).
Then the fpr-soft set (F, A)x over U is written by
(F,A)x = {(a1/(0.8,0.6,0.2), ({S1, S2, S3},{S4, Ss}, D)),
(a2/(0'57 0'27 06)’ ({S27 53}7 {54, S5}a {587 Sg})),
(a3/(0'37 0'1» O5)v ({Slv 33}7 {55}7 {S7a 587 SQ}))a
(a4/(0'17 0.7, 0'7)7 ({52}7 {547 Ss, SG}a {587 SQ}))a
(CL5/(O.8, 0.7, 0.5), ({Sl, SQ, 53}, {547 55, S@}, {577 Sg, Sg})),
(a6/(0.8,0.7,0.5), ({Sa, S3}, {S4, S6}, {Ss, S0 }))}-
The fpr-soft set (F, A)x can be written as Table V.
Now, we present operations of the fpr-soft sets.
Definition 7. Let (F,A)x,(G,B)y € FPR(U).
Then, a union of (F,A)x and (G,B)y, denoted by
(F, A)xU(G, B)y is the fpr-soft set (H,C)z such that
C=AUBand Z =X UY where

Fx
Fx
Fx
Fx

Qa

wx (x) ifreX-Y,
/’Lxgy(x) = ,U'Y(x) ifzeY — Xa
max{ux(x),uy(x)} ifzeXNY,
and for all € € C,
Fx(e) ifec A—B,
Hz(E): Gy(E) ifEEB—A,
Fx(e)UGy(e) ife€e ANB.

Example 6. According to Example 5, let
A= {Cbl = (6U11/0.87 €U /0.6, €U34 /0.2),
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TABLE V
THE TABULAR FORM OF THE fpr-SOFT SET (F, A) x

A\U1 Sl S2 SS
a1/0.8 1 1 1
az/0.5 0 1 1
a3/0.3 1 0 1
as/0.1 0 1 0
as/0.8 1 1 1
ae/0.8 0 1 1
A\Uz S4 Ss Se
a1/0.6 1 0 1
az/0.2 1 1 0
a3/0.1 0 1 0
a4/0.7 1 1 1
as/0.7 1 1 1
ae/0.7 1 0 1
A\Us S7 Ss Sg
a1/0.2 0 0 0
a2/0.6 0 1 1
a3/0.5 1 1 1
a4/0.7 0 1 1
as/0.5 1 1 1
a6/0.5 0 1 1

(6(]12/0.5, €Uy /0.2, 6U31/0.6),
(6U13/0-37€U24/0-176U32/O-5)a
a4 = (€U14/0.1, €Uy /07, 6U33/0.7),
(6(]11/0.87 €Uss /07, €U3, /05),
(eU12 /0.8, 6U21/0.6, €Uss /07)}, and
B= {bl (€U11/0.3,€U21/0.5,€U34/0.7),
(6U12/0.3, €U,q /0.6, 8U31/O.3),
(6U13 /067 €Uz /03, CUs, /OQ)v
b4 = (€U14/0.7, €Uy /04, €U33/0.9).
Suppose (F, A)x and (G, B)y are two fpr-soft sets over
the same U such that
(F,A)x = {(a1/(0.8,0.6,0.2), ({S1, S2, S3},{S4, Ss}, D)),
(aQ/(O 5,0.2,0.6), ({S27 53}7 {543 S5}a {587 S9}))v
(a (0 3,0.1,0.5), ({Sl, 53}7 {55}7 {S7a 587 SQ}))a
(a4/(0 1 0. 7 0.7 5 ({SQ}, {54, S5, S6}7 {587 Sg})),
(a5/(0.8,0.7,0.5), (
Eaﬁ/(o 8,0.7,0.5), ({527 53}7 {S4a S6}a {SS7 59}))}
(
(
(

— — — —

G,B)y = {(bl/ 0.3,0.6,0.7), ({S2,53},{S4},0)),
b2/(0.3,0.6,0.3), ({51, S5}, {95}, {Ss})),
b3/(0.6,0.3,0.2), ({S3}, {Sa}, {57, Ss})),
b4/(0.7,0.4,0.9), ({S1}, {55, Se}, {So}))}-

Therefore (F A)xU(G, B)y = (H,C)z, where

(H,C)z ={(c1/(0.8,0.6,0.7), ({S1, S2, S5}, {S4, S6 }, D)),
(62/(0'57 0.6, 06)v ({Sh SQa S3}a {547 55}7 {SSa 59}))7
(63/(0'67 0.3, 05)1 {517 53}7 {547 SS}? {577 581 S9}))7
204/(0.7, 0.7, 0.937 {51, Sg}, {84, 557 SG}, {Sg, Sg}))7
(

—~

(
(
65/(0.8, 0.7, 0.5 5 E{Sl, SQ, 53}, {54, 55, 56}, {57, Sg, Sg})),

CG/(O.8,0.7,0.5), {52753}7{S4aS6}7{SS7SQ}))}~
Definition 8. Let (F,A)x,(G,B)y € FPR(U). Then,
an intersection of (F,A)x and (G, B)y, denoted by
(F, A)xN(G, B)y is the fpr-soft set (H,C)z such that
C=AUBand Z =X NY where

ux () ifreX-Y,
Py () = wy () ifreY —X,
min{pux (z), py(2)} if 2 € XNY,

3 {Sla SQa 53}5 {547 S57 56}7 {577 SS) S9})>7

and for all e € C,

Fx(e) ifec A— B,
Hz(E): Gy(€) ifeec B—A,
Fx(e)NGy(e) ifee ANB.

Example 7. According to Example 6, then

(F, A)Xﬁ(G, B)y = (H, C)Z, where

(H’ C)Z = {(Cl/(0-37 0.5, 0'2)’ ({S2a 53}7 {54}7 Q)))7
(c2/(0.3,0.2,0.3), ({53}, {55}, {59 })),

(03/(0'3’ 0'17 02)’ ({S?)}a ®7 {S77 Ss})),

(64/(0'17 0.4, O7)v (Qv {557 56}7 {59}))a

(05/(0.8, 07, 05), ({51, SQ, Sg}, {547 55, S()}, {577 Sg, Sg})),
(c6/(0.8,0.7,0.5), ({S2, 53}, {54, S6}, {8, S9})) }-
Proposition 1. Let (F, A)x, (G, B)y and (I, D)y be three
fpr-soft sets over U. If (F, A)x, (G, B)y and (I, D)y are
conformable for the union and intersection then

i) (F, A)xO(F, A)x = (F, A)x, _

ii.) (F, A)xU(G, B)y = (G, B)YU(F A)x

1i1.) (F A)XU((G B)yU

,5
IIUJ

U(G, B)y )N((F, A)xU(I, D)w),
’UZ’LZ) (F A)Xﬂ< G v 5 4 ) B
Deﬁmtlon 9. Let (F A)x € FPR(U). The complement of
a fpr-soft set (F, A)x is denoted by (F, A)% such that

uxe(e) =1—px(e) and Fxe(e) = U\ Fx(e) for alle € A.

Example 8. According to Example 6, then
(F, A)S ={(a1/(0.2,0.4,0.8), (0, {S5}, {S7, S5, So})),
(a2/(0'57 08’ 0. 4) ({Sl}v {Sﬁ}’ {57}))3
(a3/(0'7a 0.9,0. 5)7 ({52}7 {S4a 56}’ Q)))a
(0,4/(0.97 0.3, 0. 3)7 ({51, 53}, (2)7 {57})),
(a5(0.2,0.3,0.5), (0,0,0)),
(a6/(0.2,0.4,0.3), ({S1}, {55}, {S7}))}-
Definition 10. Let (F, A)x, (G, B)y € FPR(U). Define
(F,A)x C (G,B)y isgivenby A C Band px(e) < uy(e)
and Fx(g) C Gy(e) for all € € A. Then (F, A)x is said to
be fuzzy parameterized relative soft subset of (G, B)y.
Definition 11. Let (F, A)x,(G,B)y € FPR(U). Then
(F,A)x, (G, B)y are fuzzy parameterized relative soft
equal written as (F,A)x = (G,B)y if A = B and
pux(€) = py(e) and Fx(g) = Gy (e) for all € € A.
Proposition 2. Let (F, A)x, (G, B)y and (I, D)y be three
fpr-soft sets over U. Then
Z) (FvA)X - (F7A)X7
ZZ) If (F,A)X - (G,B)y and (G,B)y - (I,D)W, then

(F,A)x € (I, D)w,

iii.) If (F,A)x = (G,B)y and (G,B)y = (I, D)w, then
(FaA)X = (IvD)W,

i?}.) If F,A)X - (G B)y and (G, B)y - (F, A)X, then
(F,A)x = (G, B)y,

v.) (F,A)%)" = (F, A)x.

IV. APPLICATIONS

This section is used to define a score value of (F,A)x
and construct a model for solving decision-making problems
based on fpr—soft sets.

Volume 51, Issue 3: September 2021



TAENG International Journal of Applied Mathematics, 51:3, [JAM 51 3 18

Definition 11. Let (F, A)x € FPR(U). Then a score value
of (F, A)x, denoted by (F, A)%, is defined by

(F, A% = {w/pps (u) :u € U},

which is a fuzzy set over U, its membership function Fd
is define by

Krg :U —[0,1], ,LLFd Z px (z XFx(ac)( u),
xElA\
where | A| is the number of element of A, F'x (x) is the subset
determined by the parameter x and
_ 1, weFx (J))
Xy () (1) = 0, u¢Fx(x).
Therefore, we can make a decision by the following
algorithm.
Algorithm

Step 1. Construction of the fpr—soft sets (F,A)x and
(G,B)y over U.
Step 2. Computation of the fpr—soft set (H,C)z by using
a convenient operation of the fpr—soft sets (F, A)x and
(Ga B)Y .
Step 3. Computation of the score value (H,C)%.
Step 4. Selection of the largest membership grade /1574 (u).
The following example is provided for the usage of the

new algorithm for the fpr—soft set.
Example 9. Assume that a family X, Mr. X and Mrs.X,
which enough capital is considering for the location
of their hotel. Suppose that there are three universes
U,Us and Us. Let us consider the fpr-soft set (F, A)x
and (G,B)y which describes the condition of some
states in a country which Mr.X and Mrs X going to
choose, respectively. Let U; = {S7,52,53} be a set of
states with the availability of land, Us = {Sy4, S5, Ss}
be a set of states with the availability of labour, Us =
{S7,5s,S9} be a set of states with the availability of
safety, Let Fy, = {Fuy,, Evu,, Eu,} be a collection of the
set of parameter related to the above universes, where
Ey, = {ei1{the location near famous tourist attractions},
e12{a suitable climate}, e;3{dense population}, ej4{harsh
climate}, Fp, {e21{the population to speak English},
eoo{passion for service}, es3{high level of education}, eoy
{low criminal record}, Ey, = {es1{availability of security
features like alarms}, ezo{has CCTV}, ezz{availability of
security guard}, es4{location relatively near an entertainment
venue}. Let U = P(U;),E = Ey,,i = 1,2,3 and A C E.
Let Y = X = {Xy,, Xv,, Xv,} be a collection of the set
of fuzzy set over E, where
AXU1 = {€U11/0.8, 6U12/0.5, €U13/0.3, 6U14/0.1},
)(U2 = {6U21/0.6, €Usq /07, €U23/0-27 €U24/0.1},
XU3 = {eUal /0.6, €U3, /0.5, €U33 /07, €Uy /02}
Step 1: Construction of the fpr—soft sets (F, A)x and
(G, B)y over U. Let
A ={a1 = (ev,, /0.8, ev,, /0.6, ey, /0.2),

a9 = (eU12 /0.5, €Uss /0.2, €U31/0.6),

as = (€U13/0.3, 6U24/0.1, €U32/0.5),

aq = (ey,, /0.1, ev,, /0.7, ev,, /0.7),

a5 = (ey,, /0.8, eu,,/0.7, €15, /0.5),

= (ey,,/0.8,ep,, /0.6, ep,,/0.7)} and

B= {b1 (€U11/0.3,6U21/0.576U34/0.7),
(eU12 /0.3, €Uss /0.6, €U31/0-3)7

b3 = (€U13/0.67 €U24/0.3, 6U32/0.2),

by = (eU14/0.7, €U,q /0.4, €Us3 /0.9).
Suppose (F, A)x and (G, B)y are two fpr-soft sets over
the same U such that
(F,A)x ={(a1/(0.8,0.6,0.2), ({51, S2, S5}, {54, S6}.,0)),
(a2/(0.5,0.2,0. 6)7({52753} {54,55} {Ss,59})),
(a3/(0.3,0.1,0.5), ({S1, S3}, {55}, {57, S5, 50})),
(a4/(0.1,0.7,0.7), ({2}, {54, S5, Se }, {95, S0 })),
(a5/(0.8,0.7,0.5), ({S1, 52, S3}, {54, 5, S6 }, {57, Ss, S9})),
(CLG/(O 8 0. 7 0. 5), ({SQ, 53}7 {54, S@}, {587 Sg}))} and
(G7 )Y = { bl/(o 3,0.6, 0'7>7 ({527 53}” {54}’, @)),
(bQ/(O 3,0.6,0. 3) ({Sh 53}7 {55}7 {SS}))v
(b3/(0.6,0.3,0.2), ({S5}, {Sa}, {S7. Ss})),
(b4/(0.7,0.4,0.9), ({51}, {55, S6}, {50})) }-
Step 2: Computation of the fpr—soft set (H,C)z by the
intersection operation. Then (F, A)xN(G, B)y = (H,C)z,
where (H, C)Z = {(01/(0.37 0.5, 0.2)7 ({SQ, 53}, {54}, @)),
(32/(0 3,0.2, 03)’ ({S3}a {55}5 {59}))7
(¢3/(0.3,0.1,0.2), ({95}, 0, {S7, Ss})),
(64/(0 ]., 0.4, 07), (@, {557 SG}, {Sg})),
(¢5/(0.8,0.7,0.5), ({51, 52, 55}, {S4, 95, Se }, {57, S8, 59})),
(c6/(0.8,0.7,0.5), ({S2, 53}, {S4, 56}, {58, 59 1)) }-
Step 3: The score value of (H,C)z can be written as Table
VL

TABLE VI
THE TABULAR FORM OF THE RELATIVE SOFT SET (H,C) z

C\U1 S1 Sa S3
1/0.3 0 1 1
2/0.3 0 0 1
c3/0.3 0 0 1
/0.1 0 0 0
c5/0.8 1 1 1
c6/0.8 0 1 1
figa(u) || 0.133 || 0.316 || 0.416
C\Ua2 Sy S5 Se
c1/0.5 1 0 0
2/0.2 0 1 0
c3/0.1 0 0 0
/0.4 0 1 1
e5/0.7 1 1 1
c6/0.7 1 0 1
figa (u) || 0.316 || 0.216 || 0.300
C\Us S~ Sg So
1/0.2 0 0 0
2/0.3 0 0 1
c3/0.2 1 1 0
/0.7 0 0 1
c5/0.5 1 1 1
c6/0.5 0 1 1
figa(u) || 0.116 || 0.200 || 0.333

Step.3: Finally, the largest membership grade can be chosen
by max fip74 (u) = {53/0.416, S,/0.316, S5,/0.333}. Hence
the family X selected S35 for the states with the availability
of suitable land, while also selecting Sy for the states with
the availability of labour, and Sy as states with suitable
safety requirements.
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V. CONCLUSION

In this paper, a detailed presentation of fuzzy parameter-
ized relative soft sets and their applications were demon-
strated. The new algorithm for multiple evaluations in
decision-making problems based on fuzzy parameterized
relative soft sets was constructed and presented along with
examples.
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