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ABSTRACT. Tender selection is a fundamental issue for the success of construc-
tion projects since it contributes to the overall outline’s performance. In real-
life problems, the decision-makers cannot express certain crisp data, so there is
uncertainty and vagueness in the values. In this paper, a sustainable technique
is proposed to find desirable tenderers coherently and fairly under the needed
circumstances. This paper presents three methods of an algorithmic approach
to evaluate the tendering process and rank the tenderers. The attributes are
expressed as Linear Diophantine Multi-Fuzzy Soft numbers (LDMFSN) since
the existence of reference parameters makes the DM freely choose their grade
values. Some of the rudimentary properties of LDMFSN are presented. An
illustrative example is demonstrated to validate our proposed method. The
uniqueness of the result in all three algorithms shows the effectiveness of our
proposed approach.

1. INTRODUCTION

The tender selection process is one of the most vital processes in the construction
industry. Many of the selection processes are associated with the lowest bid price
method. But, the lower price bid does not assure the best outcomes. Hence, many
researchers have recognised the prominent criteria for the selection process. The
selection of an appropriate tenderer is directly correlated with the success of the
project. So, it is essential to explore a suitable tender for a successful outcome.
Many researchers studied the tender selection process using fuzzy theory.

The focus of research has been on bid evaluation models and indication sys-
tems. Researchers concentrate on various indicators in their studies of bid evalua-
tion systems [9,[16L/17]. In decision-making problems, there are a large number of
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uncertainties in the information. To solve such ambiguity, Zadeh [33] introduced
the idea of a fuzzy set. For the purpose of scoring contractors in the study of bid
assessment models, AHP [4], Fuzzy-AHP [8] and Fuzzy AHP-SMART [20] were
employed. Jamili [13] proposed a novel fuzzy approach for the tender selection
problem. Later, another fuzzy support desicion model 1] was constructed for selec-
tion of contractors. Membership grades are not sufficient to handle some problems
resulting in the origination of an intuitionistic fuzzy set |2].Using Intuitionistic fuzzy
information, many decision model |18}29] were established for bid selection. Later,
some generalizations like Pythagorean fuzzy set [32], q-rung orthopair fuzzy set [31]
are introduced. These fuzzy sets have immense applications in the tender selection
process. But, it has some limitations on their membership grades.

In order to relax these deficiencies, Riaz and Hashmi [24] introduced a Linear
Diophantine Fuzzy Set (LDFS) with the inclusion of reference parameters. The
existence of reference parameters extends the space of grade values. The practical
advantages of LDF'S attracted the attention of several researchers in various scien-
tific fields, and a number of icon works were written as a result. A. IJampam [12]
addressed using LDF'S with a variety of Einstein aggregation approaches for MCDM
issues. Later, S. Ayub [3] used decision-making to create LDF relations and related
algebraic characteristics. Kamac [|14] created the intricate LDFS and provided a
description of the cosine similarity metric and its intended uses. By incorporat-
ing the concept of soft rough sets for use in material handling equipment, Riaz et
al. [25] extended the LDFS. The use of spherical linear Diophantine fuzzy sets with
modelling uncertainty in MCDM was addressed by Hashmi et al. Riaz et al. [23]
built prioritised AOs for linear Diophantine fuzzy numbers (LDFNs) and used them
to choose third-party logistic service providers.

Maji [19] investigated the fuzzy soft set theory, which got the boom in re-
cent times. Later, it was extended to the formulation of the hybrid models named
Fuzzy soft group [22], Intuitionistic Fuzzy soft group [26] Intuitionistic Fuzzy Soft
Set (IFSS) [7], Pythagorean Fuzzy Soft Set (PFSS) [21]. Hussain [10] investigated
g-Rung Orthopair Fuzzy Soft Set(q-ROFSS) with aggregation operators. Further,
the multi-fuzzy soft set [30] is a fusion of multi-fuzzy set |27] and fuzzy soft set,
which has a extensive application in many fields. The mixture of the multi-valued
approach and the parametric approach helps to express the problems that are not
able to be expressed in other existing fuzzy models. Begam [5,/6] introduced a
novel approach to lattice ordered multi-fuzzy soft set based decision-making. In
this paper, the implementation of a multi-fuzzy set in the LDFS is presented. The
hybrid concept of LDMFSS was initiated along with the LDMFSN and some of its
properties are discussed.

1.1. Motivation and Inspiration. The following is an explanation of the in-
tended objectives of this research:
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(1) A superior mathematical model beyond membership and non-membership
grades is LDFS, which does deal with these limitations. It helps the DM
select the grade values at their discretion. A general method for coping with
uncertainty is a soft set. Based on these benefits, this study introduces the
novel hybrid concept of linear Diophantine multi-fuzzy soft set(LDMFSS)
in order to fill the research gap.

(2) This theory was found to be more useful for dealing with uncertain values
in decision analysis. Our analysis of the literature revealed that there is
no research investigating tender selection employing LDF data. Hence, the
main intent of this paper is to apply the LDMFSS decision model to the
selection of tenders.

(3) This paper presents three different algorithms to solve the LDMFSS model
using a comparison matrix, score function, and threshold fuzzy. The illus-
trative example is presented, and the result is analysed using three different
algorithms to show the validity of our proposed method.

The outline that follows is the organisational structure of the manuscript: Section
2 focuses on several fundamental concepts, such as FS, IFS, PFS, and LDFS. In
Section 3, the new hybrid concepts of LDMFS and LDMFSS were established.
LDMFSN and some of its properties are discussed. Section 4 comprises a case
study for tender selection and three different algorithms. A comparative study
of the results of three proposed algorithms was initiated. In the end, Section 5
summarised the conclusion of this study.

2. PRELIMINARIES
Throughout this paper J is used as a universal set and II is a parameter set.

Definition 1. [33] The fuzzy set F on 3 is a mapping p: 3 — [0,1] where p(x)
represents the degrees of elements in J and it is represented in the form

F ={(z,p(x))/x € 3}

Definition 2. [27] Let K ={1,2,...k} be the set of indices. The multi-fuzzy set M
with dimension k on 1 is symbolized as follow:

M = {(z, " (x))/x € T}
where p® = (uy, piog, gy oy p1y,), 1y 2 3 — [0,1] for every | € K ={1,2,...k} and the
collection of all multi-fuzzy set of dimension k over 1 is represented by M FS(3).

Definition 3. [19] A pair (F,11) is called a multi-fuzzy soft set of dimension k over

3, where F is a mapping given by F : Il — M F'S(3), where I1 is a parameter set.

Definition 4. [9] The intuitionistic fuzzy set (IFS) on 3 is represented as
J=A=, (ug(x),vo(x)) : v € 3}

where pq(z),ve(x) are degrees of membership and non-membership which belongs
to [0,1] subject to the condition 0 < pg(x) + vg(z) < 1.
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Definition 5. [39] The Pythagorean fuzzy set (PFS) on 3 is in the mathematical
form

P ={z,(up(@), vp(z)) : x € 3}
where pp(x), ve(x) are degrees of membership and non-membership which belongs
to [0,1] subject to the condition 0 < 3 (x) +vi(z) < 1.

Definition 6. [31] The g-rung orthopair fuzzy set (¢-ROFS) on 1 is in the math-
ematical form

R = {2, (px(z),ve(2)) - x € 3}
where pg(x), ve(x) are degrees of membership and non-membership which belongs
to [0,1] subject to the condition 0 < pd(z) + vh(x) <1.

Definition 7. [24] A linear Diophantine fuzzy set £ on 3 is a structure symbolized
as:

L={(z,(pe(x),ve(x)), (te(x),ne(x))) : x € 3}

where, (), ve(x), 7o(x),ne(x) € [0, 1] are degrees of membership, non-membership
and their reference parameters respectively. These grades satisfy the condition
0<7s(@)pe(x)+ne(@)ve(z) <1 forallz eI with0<7g(x)+ng(x) <1

3. LINEAR DIOPHANTINE MULTI-FUuzzZYy SOFT SET

Definition 8. [15[28] Let K be the set of indices. A linear Diophantine multi-fuzzy
set J on 3 with dimension k is the set of ordered sequences in the form

9 = {(. (i (@) (@), (rf (@), () = € T

where,
py (x) =(pg (@), 13 (), 1 (), ..., 5 ()
uff(m) :(V}J(x), Vg(x), Vg(x), s V]g(x))
Tf,((a:) :(Té (.’)3),7’223(&6)77'3(5(}), ,T§($))
ng (@) =(n (), n3 (@), 15 (x), .., 05 (x))

and g (), v (x), 7 (x),n5 (x) are collection of multi membership, multi non-
membership and multi reference parameters values respectively. Along that, it sat-
isfies the condition

0< ()7l (2) + v (@) () <1

0< Té

for everyl € K ={1,2,3..., k}.
The collection of all linear Diophantine multi-fuzzy set of dimension k over 3 is
denoted by LD M F(3).
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Remark 1. The term u*(z) represents collection of memberships of k dimension
whereas p'(x) is the element of u*(x) and it represents the membership value of
for the 1" dimensional parameter.

Definition 9. Let I be the set of parameters. Define a map J : Il — LDMFS(3).
Then the ordered pair (J,w) is claimed to be linear Diophantine multi-fuzzy soft set
of dimension k and it is of the structure

{(wi, J(wi)) : wi € 10}
where J(w;) is a LDMFS(3).
Definition 10. The linear Diophantine multi-fuzzy soft set
3= {(wi (@, (150 (2), V510 (@), (T3 (2), M50 () : Yo € T, w; € 1)}
is claimed to be absolute linear Diophantine multi-fuzzy soft set if u‘ff(wi)(x) =
L V50 () = 0,750 (#) = Lg, (@) = 0.

i.e, uJ(wi)(x) = 1,V3(w)( x) = 0,7 %( o(@) = 1,1713(wi)(x) = 0, for every | € K,
w; €11.

Definition 11. The linear Diophantine multi-fuzzy soft set
3= {wi, (@, (150 (@) V5w (@), (T3 (@), 150, (@) £ Vo € D,w; € T1}
is said to be null linear Diophantine multi-fuzzy soft set zf,ué(( (x) =0, I/S(w (@) =

K _
1773@)( z) =0, naw( x) =1

,uﬁ(wi)( x) = 071/J(w y(@) = 1,73(%)( T) = O,US(M)(:U) =1, for every |l € K,
wj E II.

Definition 12. The linear Diophantine multi-fuzzy soft number(LDMFSN) is
expressed as J(w;) = </,L§((wi)(l‘), V?(M)(m)% <T§((wi)(m),n?(wi)(x)> and it satisfies the
following conditions:

(i) 0< ,ufj( )(x)T%(wi)(x) + V%(wi)(x)ng(wi)(x) <1 and

(i) 0 < T 3w () +ng(wi)(x) <1, wherel =1,2,3,...,k

Definition 13. Considering two LDMFSN
J(wi) :<H§{(w1)($)a Vg((wl)(xxa <T§(w1)(f’3)77}§{(wl)(z)>
~ _ K K K K
J(w2) —<H3(w2)(x)a Vj(w2)(x)<a <Ta(w2)(x)7773(w)(33)>
and defined some operations as follows:
(Z) J(OJl) U‘/}(MQ) :<max{:uf~j(w1 :u% wz)} mzn{ylﬁ (w1)? Vlﬁ(wz)}>7
(mcwc{T~ (w1)? 73(w2)} mm{ns(wl) 17‘J (wa) 1)y for everyl e K
(i1) J(w1) NJ(w2) <mm{M3(w1) M3(w2)} max{vh w1)7V3(w2)}>7
(mm{Tﬁ(wl), S(ws) s max{nd(wl) 17“ (wa) 1) for every l € K
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l l l l !
(wn) T B3 (w2) = B3P (wa) *(wl)%(wzﬁ
l ! l
(Wl) + TJ(UJQ) — 7—3((.(4'1)7-3(&12) ns(wl)’r]d 0.12 > fO’I“ every l S K

1
=
[SREa

(i) J(w1) ® J(w2)

5

QT T

l 1 l
@) H3(wa) Vwn) T Vi(ws) ~ Vatwn)Va(ws)):
l ! 1 1 !
(wn)T "(w) ”J(wn F0302) = My(en)T3(wn)) for every le K

I
=

(iv) J(w1) © J(w2)

—~
B
[

(v) J(w1) < J(w2) if f

l
(w1) = Ns(wz)v’/ﬁ(wl) 3(w2),

=
T~

T%(wl) < Ta(wz)’nﬁ(wl) > 773(‘@) for every l e K
(vi) J(w1)* :<u%(wi)(x),u%(wi)(x)>, <7713(WL)( )aT%(M)(T/)) for everyl € K
(vid) aJ(w1) =(1—-(1~- Mlg(wl)) 7( V3w )a>a
1-(1- T%(wl))a (n IG ))*) for every l € K
(viii) J(w1)® =<(M3(w1)) A== % 1))
(( wi)) 1= (L= n30,,)") for every l € K
Example 1. Let J(wq) = ((O 7,0.6), (0.3, 0. 5)> ((0.8,0.7),(0.1,0.2)) and
J(we) = ((0.8,0.5),(0.1,0.5)), (0.8, 09) (O 1,0.1)) Then
(1) J(w1) UJ(w2) = ((0.8,0.6), (0.1,0.5)), {(0.8,0.9), (0.1,0.1))

(2) F(w1) N F(ws) = ((0.7,0.5), (0.3,0.5)), ((0.8,0.7), (0.1,0.2))

(3) J(w1) ® J(ws) = ((0.94,0.8), (0.03,0.25)), ((0.96,0.97), (0.01,0.08))
(4) J(w1) ® J(ws) = ((0.56,0.30), (0.37,0.75)), ((0.64,0.63), (0.19, 0.28))
(5) (0.2)3(w1) = ((0.21,0.17), (0.79,0.87)), ((0.30,0.21), (0.63,0.72))

(6) J(w1)™L = ((0.96,0.95), (0.09,0.07)), {(0.98,0.96), (0.01,0.02))

Proposition 1. Let J(w1), J(w2) be two LDMFSNs. Then the following operations
holds.

(1) J(w1) & J(w2) = J(w2) & J(w1)
(2) J(w1) ®@J(wz) = J(w2) & J(w1)
(3) J(w1) ® (F(w2) ®I(w3)) = (J(w1) & J(w2)) B I(ws)
(4) J(w1) ® (F(w2) @ J(w3)) = (F(w1) @ J(w1)) © J(ws)
(0) aJ(w1) ®J(w2)) = (aF(w1) & aJ(wa))
(6) [F(wr) ©J(w2))*= J(w1)* & J(w2)”
(7) aJ(w1) @ B3 (w1) = (a+ B)J(w1)
Proof. The proof follows from above definition. (|

Definition 14. Comparison Matrix: The Comparison Matriz is a matriz having
the columns as a elements in universe and rows as a set of parameters. The elements
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in the matriz(c;;) corresponding the element x; and the parameter w; is defined by
the number

aij = 5[(Tij — 0i5) + (7i5 — ¢45)]
where
El 1{how many times NK( )(xi) exceeds ,u,c(w y(@5)}

)
x;) exceeds I/K
)

——

Oij Zl 1{how many times 1/,C T

—

I (5)
Vij Zl 1{how many times T)C( )(ml exceeds TK(W )(JS])
( (z5)

}

Zz 1{how many times 771c(w ) z;) exceeds n}C(w YT

Definition 15. Total Score of an Object:

The Score of an attribute x; is given by
Si = Zj Qg

where o5 s computed from the comparision matriz.

Definition 16. Score function for LDMFSN:

Let J(wj) = «“52-7”%2) (r% 0k >) be a LDMFSN over 3. Then the score

function of LDMFSN 3, is characterized as

=25l

=1
where l € K = {1,2,...,k}.

Jow

(5, —v5,) + (5, —n5,)]

L\:\H

4. OVERVIEW OF PROPOSED APPROACH

The proposed approach is a fuzzy-based bid evaluation of tenders in order to
evaluate tenderers and obtain the optimal tenderer promptly under some instances.
The attributes of the tenderers are expressed as LDMFSNs. After analyzing the
literature, it was found that there are many criteria affecting the pre-evaluation
for selecting an appropriate tenderer. Those factors may vary in their importance
and strength of the effect in selecting process. Some may have a high effect and
some may have a low effect depending on the project and place. With the help of
some expertise, five important factors are identified which have high effects on our
selection process. The factors are listed below in the Figure 1.

4.1. Case study. A government tendering sector wants to select the most ap-
propriate tender for the building project. After pre-evaluation, four companies
{z1,z2, 23,24} are remained as alternatives for further evaluation. Based on above
discussion, five criteria {w1,ws,ws,ws,ws} were identified as the main factors af-
fecting tender selection.
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w1 =Professional Activity

we =Resource Availability

w3 =0rganizational Availability
wyq =Quality

ws =M anagement capacity

CRITERIA FOR SELECTING TENDER

Professional Resource Organizational

Management

Activity Availabity plan capacity

Work Technical Financial Product Environmental
Experience Assitance standards Quality managenment
Past i Time Safe
Tec h.mcal Asthetics ty
Performance skills period management

FIGURE 1. Selection criteria

Sort the
attributes with
regards to score/

. * Construct the comparision matrix.
choice values

Algorlthm 1 * Compute the total score values for each

attribute.

N

eclgnthe —_———

attributes and

i Enumerate the score function. "
orithm2 | An atribute with
FRCREE A Ig th «Evaluate total score value for each attribute.

highest value is
an optimal
solution

f e+ Evaluate the level soft set with respect to
Algonthm 3 the threshold fuzzy.

Input LDMFS * Compute the choice value for each attribute

values for each
attributes

FI1GURE 2. Flow chart diagram of algorithms 1, 2 and 3
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We proposed three new algorithms for LDMFSS for selecting best tender. The
graphical view of the algorithms are given in the Figure 2.

Algorithm 1: Algorithm based on comparison table

This novel and hybrid approach contains following steps:

Input:

(i) Define linear Diophantine multi-fuzzy soft values for each attributes {z1, za, ...,z }
with respect to the parameters {wy,ws, ..., wy }.

(ii) Input the above defined values (J,w) in the table.

Calculations:

(iii) Construct the comparison matrix for (J,w) with the knowledge of the given
definition.

(iv)Evaluate the total score value of an object as defined in the previous section.
(v) Find the maximum score and rank the attributes.

Final decision:

(vi) An attribute with a high score is the required optimal solution.

Algorithm:2 Algorithm based on Score function:

Input:

(i) Define linear Diophantine multi-fuzzy soft values for each attributes {x1, za, ..., z, }
with respect to the parameters {wi,wa, ...,wk}.

(ii)Input LDMFSN for each attributes {1, x2, ..., Tn}.

Calculations:

(ili)Evaluate the score function value ©;; for each z; by using the definition.
(iv)Enumerate the total score value of each attribute.

(v)Rank the attributes based on score values and find the maximum.

Final decision:

(vi) An attribute with a high score is the required optimal solution.

Algorithm:3 Algorithm-based threshold fuzzy:

Input:

(i) Define linear Diophantine multi-fuzzy soft values for each attributes {z1, za, ..., x5 }
with respect to the parameters {wy,ws, ..., w }.

(ii) LDMFSS(J,w) and parameter weights ¢(w;) are taken as input.

Calculations:

(iii)Induced fuzzy soft set Ay |7L|19] is computed.

(iv) A threshold fuzzy set A : A — [0,1] which is the mid-level decision rule is
chosen for decision making.

(v) Evaluate the level soft set L(Ajy, A) with respect to threshold fuzzy.
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(vi) Enumerate the choice value ¢; for x;
(vii) Sort the attributes in regards to the choice value.
Final decision:
(viii) An attribute with a high score is the required optimal solution.
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4.2. Solution for algorithm 1: According to the company and selection criteria
given in Figure 77, our expert team provides their preference for the attributes.

It can be converted in the form of LDMFSN.

{x1,x9, 23,24} are given in the Table

TABLE 1. Linear Diophantine multi-Fuzzy soft set

(J,w wi wa w3 Wy ws

21 ((0.71,0.68) ((0.41,0.32) ((0.52,0.73) ((0.39,0.59) ((0.56,0.67)
(0.30,0.39))  (0.69,0.54)) (0.41,0.29)) (0.62,0.45)) (0.45,0.35))
((0.80,0.92) ((0.76,0.83) ((0.96,0.92) ((0.84,0.94) {((0.79,0.80)
(0.17,0.04)) (0.18,0.12)) (0.01,0.02)) (0.15,0.03))

7 ((0.82,0.73) ((0.59,0.72) ((0.73,0.82) ((0.49,0.52) ((0.72,0.64)
(0.24,0.31)) (0.45,0.33)) (0.30,0.24)) (0.53,0.51)) (0.29,0.37))
((0.82,0.90) ((0.76,0.80) ((0.85,0.88) ((0.91,0.94) ((0.68,0.84)
(0.14,0.08))  (0.22,0.13)) (0.12,0.09)) (0.07,0.04)) (0.30,0.12))

zs  ((0.32,0.42) ((0.92,0.84) ((0.76,0.54) ((0.41,0.22) ((0.57,0.68)
(0.69,0.59)) (0.11,0.20)) (0.30,0.46)) (0.52,0.73)) (0.50,0.40))
((0.89,0.72)  ((0.96,0.82) <(0.82,0.87) <(0.79,0.85) ((0.90,0.85)
(0.10,0.26))  (0.03,0.14)) (0.17,0.11)) (0.20,0.17)) (0.07,0.11))

s ((0.35,0.75) ((0.60,0.75) ((0.80,0.75) ((0.32,0.67) ((0.72,0.83)
(0.60,0.27))  (0.40,0.30)) (0.35,0.30)) (0.70,0.39)) (0.29,0.19))
((0.85,0.82) ((0.80,0.72) {(0.90,0.91) ((0.91,0.87) ({(0.87,0.82)
(0.14,0.15))  (0.19,0.26)) (0.09,0.08)) (0.07,0.11)) (0.11,0.15))

Defined values for each attributes

The comparison matrix is computed in the Table [2, Then, the score values for
each attributes are calculated. Ranking of the attributes are as follows: x5 > z3 >

X1 > X4.

TABLE 2. Comparision matrix

(J,w) w1 ws w3 wyg ws Score values
5 —3 3 1
n 5 5 5 13 2
s 4 1 3 & 1 I
xs3 -1 5 0 %7 % 2
-9 -9 1 3
Te 5 5 D 5 3 -12

Clearly, it shows that the company x5 is most suitable for the selection.



986 K. JEEVITHA, J. VIMALA

The graphical representation of the outcomes shown in the Figure [3]

Outcome for Algorithm 1

Company 1 Company 2 Company 3 Company 4

-15

s Totalscore

FI1GURE 3. Graph of total score values using algorithm 1

4.3. Solution for algorithm 2: LDMFSN are taken as a input from the Table ]
The score function values of all attributes are enumerated in the Table [
The total score values of each attributes are S(x1)= 4.252, S(z2)= 5.12, S(z3) =

TABLE 3. Score function value

Qij w1 [035) w3 W4 Ws
rz; 1.105 036 1.2 0.762 0.825
o 125 0.85 1.265 0.855 0.9
rs 0355 1.3 0.975 0.345 0.96
g 0175 0.21 0.545 0.75 1.25

4.165, S(x4)= 2.93. Ranking of the attributes are as follows: zo > x1 > 3 > 24.
It is shown that the company x5 is the best company for our selection. The final
outcome of algorithm 2 is shown in the Figure [

4.4. Solution of algorithm 3: Taking the values from the Table[T]as a input. The
induced soft set is given in the Table @] The mid values are obtained as follows:
mida = {(w1,1.9905), (w2, 1.9825), (w3, 1.987), (w4, 1.987), (ws5,2.002)}. The mid-
level soft set with choice values is given in the Table [
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Outcome for Algorithm 2

Company 1 Company 2 Company 3 Company 4

w—Totalscore

FIGURE 4. Graph of total score values using algorithm 2

TABLE 4. Induced fuzzy soft set

A w1 wWo w3 w4 ws
$(w1)=(0.6,0.4)  ¢(w2)=(0.5,0.5) ¢(w3)=(0.3,0.7) ¢(ws)=(0.6,0.4) ¢(w5)=(0.6,0.4)

1 2 1.96 1.942 2.004 1.996

To 2.02 2.02 2.021 2.004 1.982

T3 1.996 2.01 2.001 1.924 2.04

T4 1.946 1.94 1.983 2.016 1.99

TABLE 5. mid-level soft set with choice values

A w; ws w3 wy ws choice value

z1 1 0 0 1 0 2
s 1 1 1 1 0 4
3 1 1 1 0 1 3
24 0 0 0 1 0 1

Ranking of the attributes are as follows: x5 > x3 > x1 > x4. Likewise, x5 is the
required optimal solution. The Figure [5| shows the final outcomes for algorithm 3.

4.5. Discussion. The previously mentioned three findings demonstrate that the
bid x5 is the one that is economically most advantageous. The innovation and
robustness of our suggested methods are demonstrated by the distinctiveness of the
results of the three algorithms. The picture [6] displays a comparison of our three
suggested algorithm outcomes.
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Outcome for Algorithm 3

Company 1 Company 2 Company 3 Company 4

w—Totalscore

FI1GURE 5. Graph of total score values using algorithm 3

Comparative Analysis

10

lsori Algorithm 2 Algorithm 3

-10

-15

ECompanyl M®mCompqgny2 mCompany3 Company 4

FI1GURE 6. Comparision between Algorithm 1, 2 and 3

5. CONCLUSION

In this paper, the concept of LDMFSN is introduced. Some of the properties
are discussed. The main motive of this paper is to find the most suitable tender
for the government based on the same selection criteria. There are three different
algorithms, like those based on comparison matrix, score function, and threshold
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fuzzy, that are initiated. Our proposed methods are used to sort the tenderers and
select the optimal one among them. The illustrative example and the obtained re-
sults show the effectiveness of our proposed algorithms. In the future, the work will
be extended to similarity measures and entropy measures between two LDMFSS.
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