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Abstract:

Using the Roy-Maji Algorithm, which has a few restrictions, Alkhazaleh and Salleh
provided a fuzzy soft multi set theoretic method to solving decision-making issues. We have
suggested a method to address fuzzy soft multi set based decision making issues
utilisingFeng's algorithm, which is more stable and more practicable than the Alkhazaleh—
Salleh Algorithm. This study effort was carried out by us. An example using numerical data
demonstrates that the approach that we have presented is viable for use in real-world

settings.
Keywords: Decision making, Soft set, Level soft set, Fuzzy soft set, Fuzzy soft multi set, Fuzzy
soft multi set part

fundamental algebraic and topological
Introduction:

) ) features of this new kind of set were
Molodstov [12] introduced the idea

_ , investigated. The idea of fuzzy soft multi
of soft set theory in 1999 as a generic

set theory was first proposed by
Alkhazaleh and Salleh [3], who also

mathematical tool for dealing with

fuzziness, uncertainty, and things that
) ) demonstrated its application in decision

aren't precisely specified. The research that
making using the Roy-Maji Algorithm

is being done on the soft set theory is
) o [13]. Maji et al. [11] first suggested the use

making  significant  progress. New

] ) ] of soft sets for the purpose of resolving
algebraic operations and findings on the
) ) difficulties associated with decision
subject of soft set theory are defined in [2, . .
o making. Subsequently, in 2007, they also
10]. By combining fuzzy sets [15] and soft

§ provided an application on fuzzy soft sets-

sets [12], Maji et al. [9] were able to
based decision making problems in [13].

develop fuzzy soft sets and study the
In their study, Kong et al. [8] highlighted

that the Roy-Maji method [13] included

fundamental features of these sets.

Alkhazaleh and others [1, 4-6, 14]
] errors, and they presented a new approach

presented the concept of a soft multi set as
as a solution. The validity of the Roy-

an extension of the idea of a soft set. The
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Majialgorithm [13] was investigated by
Feng et al. [7], and they indicated that the
Roy-Maji Algorithm [13] has certain
restrictions. In addition, they developed an
adaptable strategy for dealing with
decision making issues based on fuzzy soft
sets by using thresholds and choice values.
In point of fact, each of these ideas may be
effectively used to the resolution of a
number of issues that arise in everyday
life. However, it is clear that each of these
models has its own set of challenges,
which is why, in this article, we are going
to propose an algorithm for fuzzy soft
multi set based decision making problems
using Feng's algorithm, which is yet
another new mathematical tool for the
solution of some real-world applications of
decision making issues. An example using
numerical data demonstrates that the
approach that we have presented is viable

for use in real-world settings.

Literature Review:

In their study from 2020, Ali,
Adeli, and Mehdi. Neshat employed the
fuzzy expert system to the detection of
cardiac disease. The authors P.B.
Khannale and R.P. Ambilwade (2018)
described a fuzzy inference system as a
means of determining whether or not a
patient has hypothyroidism. Fuzzy Logic
Controllers may benefit greatly from
defuzzification as one of its components.

Patients were classified according to
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relational fuzzy signs or illness matrices in
Pereira JCR, Tonelli PA, Barros LC, and
Ortega NRS's (2002) study, which was
presented in 2002.

A fuzzy expert system that was
web-based and was suggested by Mir
Anamul Hasan et al.,, (2020), for the
diagnosis of human illnesses. The majority
of the work is focused on doing extensive
research and developing a web-based
clinical tool with the goal of improving the
speed and quality of the interchange of
health-related information between
patients and experts working in the field of
human health care. Practitioners and
experts working in the field of human
health may utilise this web-based model to
validate a variety of diagnoses.

An expert system technique for
early warning GIS prototype tool was
suggested by Gavin Fleming et al. (2019).
The tool's purpose was to detect
favourable preconditions that might lead to
outbreaks of cholera. The possibility of
endemic cholera reservoirs being present is
a presumption made by this model. A
literature  review  article on  the
management and diagnosis of
hyperglycemic hyperosmolar condition
and diabetic ketoacidosis was recently
published by Jean Louis Chiasson and
colleagues (2019). The hyperglycemic

hyperosmolar condition and diabetic

ketoacidosis are the most serious disorders
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associated with diabetes decompensation,
and they are related with an increased risk
of death. Insulin insufficiency is the
primary underlying issue that has to be
addressed. A lack of insulin may cause a
surge in hepatic glucose synthesis and a
reduction in glucose absorption, both of
which can lead to hyperglycemia if the
levels of hormones that act as counter
regulators are raised. Additionally, it has

the potential to increase ketogenesis and

Preliminary Notes:
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lipolysis, both of which may ultimately
result in ketoacidosis. These two
conditions, hyperketonemia and
hyperglycemia, will both cause osmotic
diuresis, which will ultimately lead to
dehydration. The majority of clinical
evaluation or diagnosis is predicated on
the discovery of dehydration together with

increased levels of capillary glucose in the

urine or plasma, with or without ketones.

In this current piece, we will review some fundamental concepts about soft sets, fuzzy

soft multi sets, and level soft sets in a concise manner.

Definition 2.1 [12] Suppose that, U be an initial universe and E be a set of
parameters. Also, let P(IJ) denotes the power set of the universe U and ACE.
A pair (F,A) is said to be a soft set over the universe U, where F is a mapping

given by F : A — P(U).

Definition 2.2 [3] Suppose {U; : i € A} be a set of universes, such that Neal; =
¢ and let for each i € A, E; be a sets of decision parameters. Also, let ] =

I

[Lica FS(U;) where FS(U;) is the set of all fuzzy subsets of IJ;, E=T]

fi=ht EUI ﬂnd

A CE. A pair (F, A) is said to be a fuzzy soft multi set over the universe U, where F

is a function given by F : A — U

Definition 2.3 [3] For any fuzzy soft multi set (F,A), where A C E and Eisaset of

parameters. A pair (f'b’. i1 Fey

(F,A) over U, Vey,; € qpand F,, CF

is said to be a U—fuzzy soft multi set part of

(f‘i) is an approximate value set, for a; € A,

ke{1,2,3,..,m},ic {1,2,3,.,n}and j € {1,2,3,..,1}.

Definition 2.4 [7] Let w = (F,A) is a fuzzy soft set over the universe U, where
ACE and E is a set of parameters. For € [0, 1], the t-level soft set of @ is a crisp

soft set L(m; t) = (F,,ﬁ] defined by F(e) = {u € Ut fppylu) =2 r}? Ve € A.
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Definition 2.5 [7] Suppose @ = (F, A) be a fuzzy soft set over U, where A C E and
E is the parameter set. Let 7 : A — [0, 1] be a fuzzy set in A, which is called a
threshold fuzzy set. The level soft set of the fuzzy soft set @ with respect to the

fuzzy set A is a crisp soft set L(w:_i]:{?,—_,ﬁ} defined by E—_{ej:
{u € U : ppgy(u) E‘},[e}}._ Ye € A.

Definition 2.6 [7] Let w = (F, A) is a fuzzy soft set over a finite universe U, where
ACE and E is the set of parameters. The mid-threshold of the fuzzy soft set @ define
a fuzzy set midy : A — [0,1] by Ve € A, mida(e) = ﬁ% Upie(u) and the level

soft set of @ with respect to the mid-threshold fuzzy set mid,,. namely L(w@: mid,) is
said to be mid-level soft set of w@.

Definition 2.7 [7] Let @ = (F.A) be a fuzzy soft set over a finite universe U,

where ACE and E is the parameter set. The max-threshold of the fuzzy soft set @

define a fuzzy set max, : A — [0, 1] by Ve € A, max,(e) = max M. (u) and the
=

level soft set of w with respect to the max-threshold fuzzy set max,. namely

L{m; max,) is said to be top-level soft set of .

This algorithm will use Feng's Algorithm

Application Of Fuzzy Soft Multi Sets In

[7], which was mentioned in the previous

Decision-Making Problems:

section. In the following, we are going to

In this part, we will present an

demonstrate our method, which is called

algorithm (Algorithm 2) for fuzzy soft

Algorithm 2:
multi sets based decision making issues.

Algorithm 2

(1) Input the (resultant) fuzzy soft multi set (F.A)

(2) Apply the Algorithm 1 (Feng’s Algorithm) to the first fuzzy soft multi set part
in (F,A), to obtain the decision Sj,.

(3) Modify the fuzzy soft multi set (F .,ﬁ]lﬁ by taking all values in each row, where
the choice value of §;, 18 maximum and changing the values in the other rows
by 0 (zero), to get (F,A),.

(4) Apply the Algorithm 1 (Feng’s Algorithm) to the second fuzzy soft multi set
part in (F,A),, to obtain the decision Sy,

(5) Modify the fuzzy soft multi set (F,A),, by taking the first two parts fixed and
apply the method as in step (3) to the next part, to get (F,A),

(6) Apply the Algorithm 1 (Feng’s Algorithm) to the third fuzzy soft mult set part
in (F,A),, to obtain the decision §y,.

(7) Finally, we have the optimal decision for decision maker is (Sg, , Sz, Sk, ).
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Let us consider three universes U = {hy, ks, b3, hy}, Us = {e¢|,¢2,¢3} and U, =
{vi,v2, v_:.} are sets of houses, cars and hotels respectively and let Ep, =

{ev.1.ev,.2,e0,3}, Ev, = {ew1,ev.2.e0,3}, Ev, = {eu,1,ev,2.eu,3} be the
sets of respective decision parameters related to the above three universes.
Let U = [[._, FS(U), E =[T,_, Ey, and ACE, such that

A _{f-fl = (8,11 Bty 15 r-’:;;.t}'-ﬂl = [f!’.-'l.l-E{,'J.Lff.’g.lj-.u.’- = lf:;,.31fr.r,.3-fr.r!.|]-f!4 = (fr,',.s-fe.-':.a- ff_-'_;.l::'-

as = (€0 1 €1 €1n 1), 85 = (fr.',.l-f-‘r:;.z- €ty = (€ 2. €. €0 3) . ax = (er ..a-f:,r_..s.fr.r,.s,'l}-

Assume that Mr. X is interested in
purchasing a home, leasing a vehicle, and
staying in a hotel with regard to the three
different sets of choice factors described in
the previous paragraph. Imagine that the
generated fuzzy soft multi set is "F; A"
and that this table contains it.

As can be seen from the above
image, our technique, which we will refer
to as Algorithm 2, is too straightforward
and requires less calculations than the
Alkhazaleh—Salleh Algorithm [3].
Because, in place of computing
comparison tables and calculating scores
as in the Alkhazaleh—Salleh Algorithm [3,]
we need to consider only the choice values
of objects form the level soft sets of fuzzy
soft multi set parts in the fuzzy soft multi
set. This is because the Alkhazaleh—

Ms. Shraddha Ashok Malviya & Dr. Vineeta Basotia

SallehAlgorithm [3] requires us to do
those things.

Also, our method, which we will
refer to as Algorithm 2, is an adjustable
algorithm. This is due to the fact that the
level soft set (decision rule) that decision
makers employ may be altered. For
instance, if we take the top-level decision
criterion in the second step of our
algorithm (Algorithm 2), then we have the
choice value of each object in the top-level
soft set of fuzzy soft multi set parts in the
fuzzy soft multi set. On the other hand, if
we take another decision rule such as the
mid-level decision criterion, then we have
choice values from the mid-level soft set
of fuzzy soft multi set parts in the fuzzy

soft multi set.
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Tables and Figures:

Table 1 The tabular representation of the fuzzy soft multi-set 0F~; A*p

U; a i3 iy Ay s iy a7 iy
U, |h, [03 |08 |1 0.8 (04 |09 |1 0.8
h 04 (09 |08 (06 |06 (06 |09 (07
09 |03 |07 |01 08 |07 |08 |

0.7 |08 |0 0.5 |07 |05 |04 |09

U, [¢, |08 |08 |08 (05 |1 0.8 |08 |08
c: (06 |08 |06 (03 |09 |08 |08 |08
¢, (06 |05 |03 (01 (09 |05 |05 (05

Uy (v, (09 |07 |05 (05 |08 |08 |05 |08
ve |07 |06 (05 |03 |05 |08 (06 (09
vy (09 (05 (0.7 |04 |04 |1 0.8 (09
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