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Abstract

Some Years back, researchers made attempts in trying to fuzzify set of parameters of soft
set. In this paper, we consider a review of “fuzzy parameterized soft set", and improve it by
introducing a way to fully fuzzify the set of parameters of soft set. We define the concept “full
fuzzy parametrized soft set" and study some of its basic operations. We also illustrate the
concept with example.
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Abbreviations

S-set: Soft Set

F-set: Fuzzy Set

F'S-set: Fuzzy Soft Set

F PS-set: Fuzzy Parameterized Soft Set

FPFS-set: Fuzzy Parameterized Fuzzy Soft Set

FFPS-set: Full Fuzzy Parameterized Soft Set

FPSE-set: Fuzzy Parameterized Soft Expert Set

FPBFSE-set: Fuzzy Parameterized Bipolar Fuzzy Soft Expert Set
FPIFS-set: Fuzzy Parameterized Intuitionistic Fuzzy Soft Set
FPHFLTS-set: Fuzzy Parameterized Hesitant Fuzzy Linguistic Term Soft Set.

1 Introduction

Many fields like Economics, Engineering and Environmental Sciences deal with uncertainty that
may not be successfully modeled classically. Therefore, over the years, many non-classical set theo-
ries have been developed for modeling imprecision and uncertainty. F-Set theory proved to be more
accurate due to its unique way of describing each element of a set by its membership degree, [1].
But it has a difficulty of inadequacy in parametrization tool associated with the theory, which was
pointed out and handled by introducing S-set theory, [2]. S-set served as a mathematical tool in
dealing with uncertainties in a parametric manner. The author also outlined several areas of ap-
plication of the theory such as: Riemann integration, game theory, operations research, probability
theory, etc.
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With the rapid increase in works relating to S-set theory, Maji et al [3] defined some operations
on S-set and used the theory to solve some decision making problems ( [4]). In [5], Chen et
al presented a new definition of S-set as an improvement of [1]. Also, scholars like Cagman &
Enginoglu [6], introduced and investigated soft matrix theory and applied it to a decision making
problem. In sequel, many researchers in various directions also contributed, like Ali et al [7], defined
some new operations such as: restricted union, extended intersection, restricted intersection, etc.
Furthermore, Researchers in a bid to solve problems which are more complicated have introduced F-
set into the study of S-set theory, leading to the notion of F'S-set. In this direction, Maji et al in [8]
are the first contributors to defined F'S-set. Following this definition, many researchers have come
up with interesting applications of the theory. In [9], Roy & Maji investigated some application of
FS-set. Yang et al [10,11] made some improvement on this concept. In [13], Cagman et al defined
fuzzy soft set theory and its related properties, and fuzzy soft aggregation operator that allows
for more efficient way in dealing with decision making problems. Again, in [14,15], Cagman et al
introduced the concepts of F'PS-set and F'PF S-set together along with their associated properties.
In a related development, Alkhazaleh et al [16] introduced the concept of fuzzy parameterized
interval-valued F'S-set and gave its application in decision making. In [17], the authors introduced
the concept of multi Q-fuzzy parameterized soft set.

In addition, many authors consider the application parts of S-set and F'S-set theories in different
areas of decision making. In [18], Rodriguez et al proposed the comparison score based approach to
solving F'S-set based decision making problems. Also, in [19], Nasef et al present another application
of S-set in a decision making problem for real estate marketing with the help of rough mathematics,
and provide an algorithm to select the optimal choice of an object. Again in [20], the authors
applied the notion of F'S-set in Sanchez’s method [21,22] of decision making. Furthermore, in [23],
the authors developed a way to solve intertemporal choice problems like: savings, investments,
spendings, etc., for F'S-sets. Also, in [24], the authors combined hesitant F-set and multi fuzzy
soft set to develop hesitant multi fuzzy soft set and presented an algorithm and a novel approach
to hesitant multi fuzzy soft set based decision making problems.

In recent developments, the idea of the concept of F'PS-set theory has been a great influence to
numerous researchers towards solving more realistic decision making problems. For instance; the
work of Rodzi and Ahmad [25] on FPHFLTS-set in multi-criteria decision making, which came
up by studying the work on hesitant fuzzy linguistic term soft set [20] in a fuzzy parameterized
environment. The authors also described some related concepts and consider the fundamental
operations of FFPHF LT S-set, and they were able to develop three different algorithm for solving
group decision making. Other contributions include: [27-33].

Up to the present era, all these works, starting from the example given in [2], are choice based
on some certain factors; the influence of choice are more to be considered as fuzzy than crisp. This
is because, for instance; the word “expensive" is not well defined in a classical sense, and of course,
cannot be precisely measured, given that the price of a particular house cannot be said to be just
“expensive" or “not expensive". Also, the other parameters are considered not to be well defined
as cannot be precisely measured. Just like in the case of FPS-set, [14], with reference to the
example given in [2], the parameters were just given fuzzy values. For example; a certain parameter
“expensive" is given a fuzzy value, say 0.6, then the fuzzy value of the other parameters with respect
to the subset are automatically always 0, i.e to say; f(0.6/e1) = {h1}, Thus, we consider this as a
type of generalization of soft set. This is why, in this present work, we consider a more encompassing
way in fuzzifying the set of parameters. In this case, the description of each element of the power
set of the universe set (P(U)) is entirely based on the whole set of parameters, i.e., instead of this
function f(u(e1)/e1) = {h1} as presented in [11], we use f(u(e1)/e1, u(e2)/ez, ..., plen)/en) = {h1},
which FULLY describe the set {h;} in terms of all the parameters. One reason for our generalization
is that in real life, decision making is most time based on several factors (parameters) and not just
one. Clearly, the degree to which each parameter contributes to the final decision varies. Thus,
our work is a kind of generalization of the work presented in [14], since in our work, the function
f(0.6/e1,0/e2,0/e3,0/e4) = {h1} means that the subset {h;} is considered expensive (e;) to the
degree 0.6 and to the degree 0 for the other parameters, and is considered to be equivalent to the
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function f(0.6/e1) = {h1} as presented in [I4]. Therefore, the decision on the selection of any
element in P(U) is based on the contribution of each of the parameters. This motivated us to
introduce the new concept “F F PS-set".

The remaining part of this paper is organized as follows: Section 2 contains some basic relevant
definitions. Section 3 introduces the new concept (FF PS-set). Section 4 studies some basic opera-
tions, namely: A —empty and A — Universal FFPS-set, F'F'PS-subset, Complement, Intersection,
Set difference and union of F'F'PS-set. While section 5 draws conclusion and suggestion for further
research.

2 Preliminaries

In this section, we provide some basic definitions following from: [1], [2], [8], [14]. [I] (F-set): A
pair (f,U) is called a F-set, where U is a universe set and f is a mapping from U into the unit
interval [0,1], (i.e, f : U — [0,1]) and for every x € f, ps(x) is called the grade of membership of
x € f.

[2] (S-set): Let U be a universe set, and E be the set of parameters. A pair (F, E) is called a
S-set over U if and only if F' is a mapping from FE into the set of all subsets of the universe set U,
ie, F: E— P(U), where P(U) is the power set of U.

In other words, S-set over U is a parameterized family of subsets of U.

Every set F'(e), for every e € E, from this family may be considered as the set of e-elements of the
S-set (F, E) or considered as the set of e-approximate elements of the soft set. Accordingly, we can
view a soft set (F, E) as a collection of approximations: (F,E) = {F(e):e € E}.

[8] (FS-set): Let IV be the set of all fuzzy sets of U. Then a pair (f, A) is called a FS-set
over U, where A is a subset of the set of parameters E, and f is a mapping from A into IY. That
is, f: A — IY, and for each a € A, f(a) = f, : U — I, is a F-set on U.

[14] (FPS-set): Let U be an initial universe, F be the set of parameters and A be the fuzzy
set over . A FPS-set F 4 on the universe U is defined by the set of ordered pairs

Fa={(palx)/z,ya(x)) : 2 € E,ya(z) € P(U),pa(x) € [0,1]},
Where P(U) is the power set of U and the function
YA : E— P(U)

is called approximate function such that y4(x) = @ if pa(z) =0

Characterized by the membership function
HnA E— [0, 1]

The value pa(x) of an element = of the parameters represents its degree of importance. And it is
solely based on the desirability of the decision maker.

Hence, this means that the approximate function is defined from fuzzy subset of F to the crisp
subset of the Universe set U.
Note that from now on, the sets of all F'/PS-sets over U will be denoted by FPS(U).
[11] (A-empty FPS-set): Let F 4 € FPS(U). If ya(z) = @ for all z € E, then F 4 is called
an A-empty FPS-set, denoted by f &, .

If A= o, then F 4 is called an empty F PS-set, denoted by F ».
[11] (A-universal FPS-set): Let F 4 € FPS(U). If A is a crisp subsets of E and ya(z) = U
for all z € A, then f 4 is called A-universal F'PS-set, denoted by | ;.

If A € E, then the A-universal F'PS-set is called universal F'PS-set, denoted by F z
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[14] (FPS-subset): Let F 4, F p € FPS(U). Then, F 4 is an F'PS-subset of F g, denoted by
FaCFg If pa(zr) < pp(z) and ya(x) C vp(z) for all z € E.

[14] (FPS-equal sets): Let f 4, F g € FPS(U). Then, F 4 and F g are FPS-equal, written
as Fa = Fp,if and only if pa(x) = pa(z) and ya(x) = yp(x) for all x € E.

[11] (Complement of FPS-set): Let f 4 € FPS(U). Then, complement F 4, denoted by
F ¢, is an FPS-set defined by the approximate and membership functions as

pac(x) =1 —pa(z) and y4e(x) = U\ya(z)
[14] (Union of FPS-set): Let F 4,F g € FPS(U). Then, union F 4 and F g, denoted by F 4
U F B, is defined by

tp a0r 5 (2) = max{pa(z), pp(x)} and vp op , (@) = ya(z) U v5(2),
forall z € E.

[14] (Intersection of FPS-set): Let F 4,F p € FPS(U). Then, intersection of f 4 and F g,
denoted by f 4 N F g, is an F'PS-sets defined by the approximate and membership functions

MFAﬁFB(x) = min{pa(x), up(x)} and ’YFAﬁFB(x) =va(z) N yB(z),
forall z € E.

3 The Concept of Full Fuzzy Parameterized Soft Set

In this section, we introduce the notion of F'F'PS-set.

Let E be the set of all parameters and let U be an initial universe with P(U) the power set of
U. Here, we fuzzify E to E. In this case, E' is considered to be the set of all possible fuzzy set over
E. Therefore, a fuzzy set y over E is as:

y = (Mg}(ﬁh)/xh Mg($2)/$27~--7uy($n)/$n>7
characterized by the membership function
g E—100,1], E = {x1, 22, ..., 25}

This is so, since every fuzzy set is completely and uniquely defined.

Hence, F is said to contain the elements y;, fori=1,2,3,...

Therefore, each g € FE is considered as an indicator of the degree to which the parameters in F are
considered intra-dependently.

Meanwhile, p15(x) is the degree to which the parameter x € E is considered.

[14] Let A C E. An FFPS-set F; on the universe U is given as:
Fi = {0 120) : 9 € A 14) € PO), py(w) € [0,1], v € B}

Where f; : E — P(U) represents the approximation function of F; such that
fi(9) = 0 whenever pg(xz) =0 Ve € E and y € A.
Therefore, throughout this work, the set of all F'FPS-set will be denoted by FFPSS(U, E).

As an illustration, we use the following example, presented in [2] for more detail discussion.
Given the following initial universe, U = the set of houses under consideration for sales, E be
the set of parameters.
Suppose: U = {hy, ha, h3, ha, hs, he} and E = {21, 29, z35,24}
Where we have six houses in the defined universe, and x; € E for ¢ = 1,2,3,4, stands for the
parameters: 1 = expensive, o = beautiful, z3 = wooden, 4 = in green surrounding.

Assume:
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s (u, 02 02 @)}
xrq T T3 T
B - {51 _ (ﬂ’ 0.2 03 u), 2y — (@, 0.3 05 074)’
1 T2 xrs3 T4 1 T2 3 T4
2 — (@, 05 08 M)}
T T2 xs3 x4
Suppose that:
fi(i) = {h}
fi(h2) = {ha, ha}
fi(93) = {h3, ha, hs}
fa(21) = {h1, ha, h3}
f5(22) = {ha}
fz(23) = {}

Where f;(7;) is a subset of U whose elements match the fuzzy set g; over E.
Therefore, f;(2) represents houses which are considered
expensive to the degree 0.3
beautiful to the degree 0.5
wooden to the degree 0.1
in green surrounding 0.2
The functional value of f;(§2) is {ho, ha}. Hence, this means that g, indicates the degree to which
the parameters in F intra-dependently give a description of the houses hy and hy (i.e., describes the
degree of attractiveness of the houses hy and hy). In this case, both houses are considered expensive
to the degree 0.3, considered beautiful to the degree 0.5, considered wooden to the degree 0.1 and
considered in a green surrounding to the degree 0.2.

Thus, considering E as a set of customers for the purchase of the houses, then the customer -
values the houses hy and hy as above. Considering the example above, it is clear in general, that
crisp parameterized things contains high degree of uncertainty. Therefore, dealing with this, we
will need to fuzzify the set of parameters in use.

Now, considering example 2.1 in [3], parameter ej, is the predicate “expensive house" having
the approximate value set {house hg; house hs}. In this example, the question of uncertainty
arises. Therefore, the question is “does it mean houses hy and hy can only be expensive or not?".
Assuming this is so, then another question arises “what condition(s) or situation(s) necessitated
this decision?". Before looking into the questions above, we first consider the work as presented
by Cagman et al in [14], the authors considered dealing with the notion of “not absoluteness" of
valuation (i.e., not using the valuation 0 or 1 only) by partially fuzzifying the set of parameters
E. i.e, attaching an independent degree to each of parameters in E. We consider this attempt
by the authors in [14] not sufficient to answer the questions. This is because all they did was to
individually attach numeric values within the unit interval to the elements in E. This still have
the same kind of valuation as in the classical soft set, in which case, parameters are still mapped
individually. Therefore in this research, we attempt to proffer a solution to the questions above.
Using example 3, we illustrate our proposed solution to the above questions.

Thus, by example 3, our predicate part for each approximation is fuzzy. In our case, unlike [14],
all parameters in FE are attached with choice numeric values and all together assigned against
possible approximate value set. Therefore we have that parameters intra-dependently relate, i.e,
putting into consideration the impact parameters have on one another.

With this, we consider that to a good extent, imprecision and uncertainty in crisp valuation are
dealt with.

So, f4(9) with § = (ug(21)/z1, pg(x2)/w2, .o p15(2y)/20) is considered to be g-approximate
elements of FFPSS(U, E). Thus FFPSS(U, E) gives a description of the “attractiveness of the
house" under consideration base on the valuation of the parameters x1,zs,...,z,.
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Therefore in this work, we will also be dealing with multiple entries.
From the example given above, we consider:

fi(2) = {ha, ha}
fi(03) = {ha, ha, hs}

Thus, the element (house h4) will have the valuations
(0.3/3:1, 0.5/x2, 0.1/x3, 0.2/x4) and (0.4/x1, 0.2/x49, 0.2/x3, 0.3/304) respectively.

In this case, to find the § — approximate of hy, we consider the arithmetic mean of g> and g3
componentwise.

So h4 approximation is:

0.340.4 0.5+0.2 0.1+0.2 0.24+0.3
( 2 /xla 2 /$27 2 /1’3, 2 /174)

= (0.35/x1, 0.35/22, 0.15/x3, 0.25/24).
Thus, f;(y) = (0.35/x1, 0.35/x2, 0.15/x3, 0.25/x4) = {ha}

In a tabular form, we can represent the F'F'PS-set as follows:

Table 1: FFPS-set Table

U/ | o E2 2 [ 24 |
[no |09 —om | 0m0r gy omm gy [ommogg |
| hy | %302 - 0.25 | 95402 — 0.35 | 01303 — 0.2 | 92203 — 0.25 |
| hs | %402 - 03 | 02502 — 0.2 | 92403 — 0.25 | 93203 — 0.3 |
’ hy ‘ O.3+0:.))4+0.2 —0.3 ‘ 0.5+032+042 —0.3 ‘ 01+O 2+0.3 _ 0.2 ‘ 0.2+0:.33+0.3 —0.27 ‘
| hs |04 | 0.2 | 0.2 | 03 \

Interpretation (for house h;):
hy is expensive to the degree 0.15, beautiful to the degree 0.2, wooden to the degree 0.3 and in
green surrounding to the degree 0.35.

Clearly, this tabular representation of FFPS-Set is a form of generalization of table 1( Tabular
representation of a soft set ) given by Maji et al in [3].

In which case:

fler) = fa(hn) = {h2, ha}
i1 = (1/e1, 0/es, 0/es, 0/es, 0/es)
fle2) = fa(f2) = {h1, hs}
= (0/e1, /e, 0/e3, 0/es, 0/es)
fles) = fa(3) = {hs, ha, s}

:'-)3 - (0/617 0/627 1/637 0/647 0/65)
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flea) = f4(9a) = {h1, hs, hs}
:l)4 == (0/617 0/62, 0/63, 1/64, 0/65)
fles) = fa(gs) = {h}

U5 = (0/e1, 0/ez, 0/e3, 0/e4, 1/es5)

Table 2: S-set Table

U/E | e | e |e3|es|es
hy 0 1 0 1 1
ho 1170010710
hs |0 1] 11]0
hy 117011010
hs 01]0 1 1 0

Interpretation (for house,h,):
h1 is not expensive, not wooden, but beautiful, cheap and in green surrounding. Thus it is clear
that the question of “to what extent...?" is not put into consideration. Therefore for example the
phrase “not expensive" is absolute!

Also, in the same way we represent in tabular form, the F'PS-set presented by Cagman et al
in [14]:

fx(@2) = f4(9) = {u2,us}
% = (0/21, 0.8/z2, 0/x3, 0/24, 0/5)
Ix(x3) = fi(2) = {u1,u2, us,us}
yAQ - (O/Ila 0/1723 0.3/$3, O/m47 0/1‘5)
fx(x4) = f;;(f) = {u1,uz, uq,us}
y}, = (0/&31, 0/1‘2, 0/1‘3, 0.5/1‘4, 0/3?5)
fx(@s) = f1(9) = {u1,us}
:lf4 — (O/Qﬁl, 0/,@2, 0/373, 0/.’[]4, 06/$5)
Interpretation (for object us):
Not z1, it is x5 to the degree 0.8, it is x3 to the degree 0.3, it is x4 to the degree 0.5 and not z5.
Viewing table 3 above, we still have the presence of crispness in the representation even though
with the presence of other degree such as 0.2. But is not always the case that other parameters do
not have some degree of influence on the value set.
Thus, we consider the work by Cagman et al in [14] as a partial fuzzy parameterized soft set (PF PS-

set). This gives rise to our name; F'F'PS-set. So, our work seek for full graded membership of set
of parameters.
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Table 3: FPS-set Table
UE |21 | 22 | 23 | 24 | 25
U1 0 0 0.3 05| 0.6

U2 0 108|03]05]| 0
U3 0 0 03| 0 |06
Uy 0 0 [|03]05]| O
Us 0108 0 |05] O

4 Defining Operations on F'F' P-soft set
[14] Let F; € FFPSS(U, E), then;

1. Fj is called the A — empty FFPS-set if F;(j) = 0, V§ € A and denoted by Fy,. If A =0,
then A — empty FFPS-set is called the empty FFPS-set, denoted by Fy.

2. Fj is called A — Universal FFPS-set if F;(9)=UVye A, denoted by F; If A = F, then
A — Universal FFPS-set is called the universal FFPS-set, denoted by Fg.

Let A, B C E and F;, F5 € FFPSS(F, E), then Fj is Full Fuzzy Parameterized Soft Subset
(FFPS-subset) of Fj, denoted by F; C Fj if the following condition holds: V y; € A3 z; € B
such that y; < z; and f;(y;) C fz(z;)-

Let F;, F € FFPSS(F, E), then Fj; C Fjg does not imply that every element in F'; are in
F5 compare to the case of crisp set.

Also, the element z; in B is not unique.
(This Remark was highlighted from [14])

Let E={x1, %2, 23,74} be set of parameters and U={hy, ha, h3, ha} be the initial universe. As-
sume A, B C F, such that
A= {@1 - (01/1‘1, 0.5/I2, 0.6/1‘3, 04/I4), yAQ - (03/93‘17 0.4/1‘2, 0.3/9337 05/1‘4)}

B == {7:‘1 - (04/2171, 0.5/$2, 0.4/$3, 06/1’4), ?:’2 - (03/1‘1, 0.3/12, 0.4/$3, 07/1‘4), ,‘2’3 == (07/1171,

0.6/%2, 0.6/$3, 05/%4)},

?}tlef}eli}fg(ﬁl) = {ha,h3}, fi(92) = {h1,ha}, f5(21) = {h1,ha,hs}, f5(22) = {ha}, f3(23) =
2, N3}

Since pg, < pz, V@ € E, Then ¢ < 23 and filin) € fa(22)
Likewise, since g, < p1z, YV @ € E, Then g, < 2, and f;(92) C fz(%1)
An immediate consequence of the above definition of subsetness is the following.

Let F'; C Fj. Then if F; and Fj are fl—universal, then FA C FB

Proof. Assuming that F; C Fj5, thus follows that V g; € A3 Z; € B such that §; < z; and f;(9;)
< f5(%) i i i N

Now, let F; and Fjz be A-universal and B-universal F'F P-soft set, it follows that f;(y) = U V
ge€Aand fz(2) =UV 2€ B. Then f; = U, V§ € A and V2 € B.

Thus, we have that

Vj; € A3 % such that §; < 2; A f4(3:) € fz(%)
Hence, FA C FB' O

N

Let Fj;, Fz € FFPSS(U,E). If AC B and f;(j) C f5(9), then F; C Fj

Proof. The prove follows easily. O
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The converse of proposition 4 does not hold. This can easily be seen from example 4
Let F; € FFPSS(U,E). Then the complement of F'; denoted by F¢, is given as

Fs, = {(9°% f4.(59) - 5° € E\A, f5.(5°) € P(U\f3(9)}

Where §° is associated with the membership function g : E — [0, 1]
defined by fige(x) := 1 — py(z), Vo € E and f4.(9°) := U\f;(9) Vg € A

The cardinality of A and A¢ are equal (i.e, |A] = |A¢|) and |FS.| = [Fal.

Assume that U = {h1, ha, h3} and E = {x1,22,23} are the initial universe and the set of pa-
rameters respectively.

Suppose A =
{?Jl = (0.1/.’17170.2/])2,0.5/1’3),@2 = (0.3/1‘1,0.1/.’1?270.5/$3),:l)3 = (0.2/.%‘1,0.3/1‘2,0.1/.’173)}

and f5(91) = {1}, f5(92) = {h1, ha}, f5(93) = {ha}.

Then AC - {:I_H = (O.g/l‘l,O.S/J)Q,0.5/.133),:()5 = (0.7/.731,0.9/1‘2,0.5/1‘3),
95 = (0.8/x1,0.7/25,0.9/23)}.

and f;.(91)¢ = {ha, hs}, JfAC@Q)C = {ha}, f;c(93)¢ = {h1, ha}.
Let F;, Fz € FFPSS(U,E), then the intersection of F; and Fj written as F'; N Fz is given as

FinFg = {(Jo(0) : i€ C = AN B, [o(b) = [2(5) N [5(2) € P(U))
where p;(z) : E — [0,1] is the membership function associated with ¢t € C and defined as:

15(@) = (@) A pz() = min{puy (@), pz(2)}, Vo € B, j € A, 2 € B

We note that the choice of § and Z are arbitrary.

Let F be the intersection of F4 and Fpg. Clearly, as in the classical set theory, Fo C F4 and
Fg. From our definition of subsetness, obviously from the example below, Fo C F4 and F¢o C Fg.
Obviously if |A| < |B|, then |C| = |A|

Let U = {hy,ho,h3,hs} and E = {21, 22,23} be the initial universe and the set of parameters
respectively.

Suppose:

FA = {(Zh = (0.1/.131,0.2/%‘2,0.5/1‘3),{hg,hg}), (ﬂg = (0.3/331,0.1/1‘2,0.5/.133),{h17h4}),
(Qg = (0.2/%‘1,0.3/.732,0.1/333), {hl,hQ,h3})}.

Fr={(21=(0.2/21,0.2/22,0.3/x3), {ho, ha}), (22 = (0.5/21,0.2/32,0.4/23), {h1, hs3}) }
Thus, F; N Fs = {((0.170.2, 0.3), {ha}), ((0.2,0.2,0.1), {hs, hg}) }
In notion of extended intersection of soft sets introduced in [7], considered in terms of F'F P-soft
set fails, since the condition of identical approximate element is not considered in our definition of

subsetness. ~
Let F'3, Fz € FFPSS(U,E). Then, the set difference of F'; and Fz, written as F); —F'j is given as

Fi—Fg = {(i.fe(0) 1€ A= B, fa(D) = f2(9) - f5(2) € P(U)}
Where p; : E — [0, 1] is the membership function associated with ¢ € C' and defined as
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pi(x) = pg(@) A (1= ps(z)), Ve € E

Where fu5(x) A (1 — pz(x)) = min{puy(x),1 — ps(z)} V€ Aand 2 € B

and f5(9) - f3(2) = f2(9) O f(2°)

From 4 above, we have that;
F;— Fp= {((0.1, 0.2,0.5), {ha}), ((0.2,0.3,0.1), {hQ})}

Note: We used y; — 29 angi Y3 — 22
Let F3, F € FFPSS(U,E), the union of F; and Fp written as F; U Fjz is given as;

F;UFg = {({,fa(): t€ C=AUB, fs(t) = f1(5) U f5(2) € P(U)}
Where AUB={§Vz::j€Aze B}
and gV 2 = max{uy(z), ps(z)}, Vo € E

Therefore, for { = § V 2 € C' with the membership function w; - B —[0,1], define as p;(x) =
maz{j(x), uz(2)} Vo € .
Also, from 4 above:

FiUF; = {((0.2/x1,0.2/x2,0.5/x3), {hg,h3,h4}), ((0.5/351,0.3/95270.4/:53),
{hl,hQ,hg}), ((0.3/:101,0.1/:62,0.5/333)7{hl,h4})}

Interpretation:

For ((0.2/x1,0.2/m2,0.5/m3), {hg,hg,h4}) € F; UFp, we can say that the buyer t; considers the
houses hs, h3, hy to be of 0.2 degree x1, 0.2 degree x5 and 0.5 degree x3, what so ever, we consider
parameter 1, T2, 23 to be. Also, buyer o, say considered hi, hg, hs to be 0.5 degree z1, 0.3 degree
xo and 0.4 degree x3.

For example, combining these two buyers valuations could help the seller possibly decide on the
approximate value for the houses, since f5(t1) and fx(t2) have intersection, so the seller is assumed
to take the arithmetic mean of those such cases for his decision.

5 Conclusion

It is clear that in [14], the authors proposed a graduation of membership on the set of parameters
as a kind of fuzzification, and so, a form of a deviation from the crisp nature inherent in the soft set.
Thus, in this work, we proposed a new way of graduation of membership on the set of parameters as
a more general way to fuzzify the set of parameters. In this regard, a numerical example is given to
substantiate our argument in comparison with the examples given in [3] and [14], to show that the
work generalizes these other works to a good extent. Also, the definitions of some of the basic set
operations are studied in this context. We do hope our work as presented in this paper will facilitate
further research in this direction of soft set theory and its relationship with fuzzy set. Presently,
the authors are working on algebraic properties of the defined set operations of the F'F PS-set, and
developing new algorithm to solve both individual and group decision making problems. For future
directions, the concept introduced in this article can be studied together with other concepts like:
Soft Expert Set, Intuitionistic Fuzzy Set, Phythagorean Fuzzy Set, Fermatean Fuzzy Set, Bipolar
Fuzzy Soft Expert Set, Hesitant Fuzzy Linguistic Term Soft Set, etc. It can also, be applied to solve
uncertainties in Economic, Engineering and Environmental sciences, as well as in group decision
making.
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