VOLUME XIlI

ISBN No.: 978-93-94004-01-6
Physical Science

"™ Mahatingam '
Estd. 1957

NALLAMUTHU GOUNDER MAHALINGAM COLLEGE

An Autonomous Institution, Affiliated to Bharathiar University, An IS0 9001:2015 Certified Institution,
Pollachi-642001

SUPPORTED BY

&

0N 0r

Q|
SN

ABT Industries Ltd.,
Dairy Division

Labs

PROCEEDING
One day International Conference
EMERGING TRENDS IN SCIENCE AND TECHNOLOGY (ETIST-2021)

27" October 2021
Jointly Organized by
Department of Biological Science, Physical Science and Computational Science




NALLAMUTHU GOUNDER MAHALINGAM COLLEGE

An Autonomous Institution, Affiliated to Bharathiar University

An 1SO 9001:2015 Certified Institution, Pollachi-642001.

e
OUrJdEr Mahalingam go\\a\a

Estd. 1957

Proceeding of the
One day International Conference on
EMERGING TRENDS IN SCIENCE AND TECHNOLOGY (ETIST-2021)
27" October 2021

Jointly Organized by

Department of Biological Science, Physical Science and Computational Science



Copyright © 2021 by Nallamuthu Gounder Mahalingam College

All Rights Reserved

ISBN No: 978-93-94004-01-6

978- 93- 94004- 01- 6

Nallamuthu Gounder Mahalingam College
An Autonomous Institution, Affiliated to Bharathiar University

An 1SO 9001:2015 Certified Institution, 90 Palghat Road, Pollachi-642001.

WWW.Nhgmc.org



ABOUT THE INSTITUTION

A nations's growth is in proportion to education and intelligence spread among the masses.
Having this idealistic vision, two great philanthropists late. S.P. Nallamuthu Gounder and Late.
Arutchelver Padmabhushan Dr.N.Mahalingam formed an organization called Pollachi Kalvi
Kazhagam, which started NGM College in 1957, to impart holistic education with an objective to
cater to the higher educational needs of those who wish to aspire for excellence in knowledge and
values. The College has achieved greater academic distinctions with the introduction of
autonomous system from the academic year 1987-88. The college has been Re-Accredited by
NAAC and it is ISO 9001 : 2015 Certified Institution. The total student strength is around 6000.
Having celebrated its Diamond Jubilee in 2017, the college has blossomed into a premier Post-
Graduate and Research Institution, offering 26 UG, 12 PG, 13 M.Phil and 10 Ph.D Programmes,
apart from Diploma and Certificate Courses. The college has been ranked within Top 100 (72nd

Rank) in India by NIRF 2021.

ABOUT CONFERENCE

The International conference on “Emerging Trends in Science and Technology (ETIST-2021)” is
being jointly organized by Departments of Biological Science, Physical Science and
Computational Science - Nallamuthu Gounder Mahalingam College, Pollachi along with ISTE,
CSI, IETE, IEE & RIYASA LABS on 27th OCT 2021. The Conference will provide common
platform for faculties, research scholars, industrialists to exchange and discus the innovative ideas

and will promote to work in interdisciplinary mode.



EDITORIAL BOARD

Dr. V. Inthumathi
Associate Professor & Head, Dept. of Mathematics, NGM College

Dr. J. Jayasudha
Assistant Professor, Dept. of Mathematics, NGM College

Dr. R. Santhi
Assistant Professor, Dept. of Mathematics, NGM College

Dr. V. Chitra
Assistant Professor, Dept. of Mathematics, NGM College

Dr. S. Sivasankar

Assistant Professor, Dept. of Mathematics, NGM College

Dr. S. Kaleeswari

Assistant Professor, Dept. of Mathematics, NGM College

Dr. N.Selvanayaki
Assistant Professor, Dept. of Mathematics, NGM College

Dr. M. Maheswari
Assistant Professor, Dept. of Mathematics, NGM College

Mrs. A. Gnanasoundari

Assistant Professor, Dept. of Mathematics, NGM College

Dr. A.G. Kannan
Assistant Professor, Dept. of Physics, NGM College



International Conference on Emerging Trends in Science and Technology (ETIST 2021)

ISBN No.: 978-93-94004-01-6

S. No. ArticleID Titleof the Article Page No.
Fuzzy parameterized vague soft set theory and its applications -
! P3049T Yayali, Velusamy Inthumathi, Chang Wang 1-14
Intuitionistic fuzzy soft commutative ideals of BCK-algebras -
2 P3050T ) . 15-37
Nana Liu, Velusamy Inthumathi, Chang Wang
Intuitionistic fuzzy soft positive implicative ideals of BCK-algebras
3 P3051T . . 38-56
- NanaLiu, Velusamy Inthumathi, Chang Wang
4 P30S2T Vague Soft Fundamental Groups 57.70
- M. Pavithra, Saeid Jafari, V. Inthumathi
Nano Generalized pre c-Homeomorphism in Nano Topologicalspaces
5 P3053T - P.Padmavathi and R.Nithyakala 71-76
6 P3054D Third order nonlinear difference equations with a superlinearneutral term _ 77.88
- SKaleeswari, Ercan Tunc
Usance of Mx/G(a,b)/1 Queue Model for a Real Life Problem -
! P30550R B.Lavanya, R.Vennila, V.Chitra 89-99
Solving Intuitinistic Fuzzy Multi-Criteria Decision Making forProblems a Centroid Based
8 P3056T Approach 100-109
- M. Suresh, K. Arun Prakash and R. Santhi
Magnitude Based Ordering of Triangular Neutrosophic Numbers
° P30S7T - K. Radhika, K. Arunprakash and R. Santhi 110-118
Solution of Linear Fuzzy Volterra Integro- Differential Equationusing Generalized
10 P3058D Differentiability 119-143
- S. Indrakumar, K. Kanagarajan, R. Santhi
An Analysis of Stability of an Impulsive delay differential system -
1 P3059D S. Priyadharsinil E. Kungumaraj and R. Santhi 144-149
12 P3060T The Knight's Path Analysis to reach the Aimed Destination byusing the Knlghts Fuzzy Math ' 150-155
- K. Sugapriya, B. Amudhambigai
A new conception of continuous functions in binary topologicalspaces )
13 P3061T -P. Sathishmohan, K. Lavanya, V. Rajendran and M. Amsaveni 156-160
14 P3063T The Study of Plithogenic Intuitnistic fuzzy sets and its applicationin Insurance Sector 161-165
- S.P. Priyadharshini and F. Nirmala Irudayam i
Contra *aw continuous functions in topological spaces
15 P3064T . 166-175
- K.Baby, M.Amsaveni, C.Var shana
Stability analysis of heterogeneous bulk service queueing model -
16 P30650R . 176-182
R. SreeParimala
Generarlized pythagorean fuzzy closedsets
17 P3067T . . 183-188
- T.Rameshkumar, S. Maragathavalli and R. Santhi
Generalized anti fuzzy implicative ideals of near-rings
18 P3068T - M. Himaya Jaleela Begum, P. Ayesha Parveen and J.Jayasudha 189-193
Horizontal trapezoidal intuitionistic fuzzy numbers in stressDetection of cylindrical shells
19 P3069T - J.Akila Padmasree, R. Parvathi and R.Santhi 194-201
Role of mathematics in history with special reference to pallavaweights and measure
20 P3070MH . . 202-207
-S. Kaleeswari and K. Mangayar kar as
Feature selection and classification from the graph using neuralnetwork based constructive
21 P3071G learning approach 208-221
-A. Sangeethadevi, A. Kalaivani and A. shanmugapriya
Properties of fuzzy beta rarely continuous functions
22 P3o72T -M. Saraswathi, J.Jayasudha 222-224
Computational approach for transient behaviour of M/M(a,b)/1bulk service queueing system
23 P30730R with starting failure 225-238
-Shanthi, Muthu ganapathi Subramanian and Gopal sekar
b-Hp-open sets in HGTS
24 P3001T . 239-245
-V. Chitraand R. Ramesh
The geodetic number in comb product of graphs
25 P3034G 246-251

- Dr. S. Sivasankar, M. Gnanasekar

Jointly Organized by

Department of Biological Science, Physical Science and Computational Science

Nallamuthu Gounder Mahalingam College, Affiliated to Bharathiar University, Tamilnadu, India.




International Conference on Emerging Trends in Science and Technology (ETIST 2021)

Jointly Organized by Department of Biological Science, Physical Science and Computational Science
Nallamuthu Gounder Mahalingam College, Affiliated to Bharathiar University, Tamilnadu, India.
Published by NGMC - November 2021

Solving Intuitionistic Fuzzy Multi-Criteria Decision Making

Problems a Centroid Based Approach

Dr.K.Arun Prakash! — Dr.M.Suresh 2

ONGMC 2021

ABSTRACT: The concept of an intuitionistic fuzzy number (IFN) is of importance for representing an uncertainty.
Ranking of intuitionistic fuzzy numbers is a challenging role in decision making and linear programming problems.
In this paper ranking of intuitionistic fuzzy number by means of centroid is applied for solving intuitionistic fuzzy
multi-criteria decision making problems. Finally numerical example was illustrated to express the proposed method.

KEYWORDS: Intuitionistic fuzzy sets, intuitionistic fuzzy numbers, trapezoidal intuitionistic fuzzy numbers,

magnitude of intuitionistic fuzzy number, intuitionistic fuzzy multi-criteria decision making.

1. INTRODUCTION

In our day today life, so many decisions are being made from various criteria’s, so the decision can be
made by providing weights to different criteria’s and all the weights are obtain from expert groups. It is important to
determine the structure of the problem and explicitly evaluate multi criteria. There are not only very complex issues
involving multi criteria, some criteria may have effect toward some problem, but over all to have an optimum
solution, all the alternatives must have common criteria which clearly lead to more informed and better decisions.

The classical decision making methods generally assume that all criteria and their respective weights are
expressed in crisp values and, thus, that the rating and the ranking of the alternatives can be carried out without any
problem. In a real-world decision situation, the application of the classical decision making method may face serious
practical constraints from the criteria perhaps containing imprecision in the information. In many cases, performance
of the criteria can only be expressed qualitatively or by using linguistic terms, which certainly demands a more
appropriate method. The most preferable situation for a decision making problem is when all ratings of the criteria
and their degree of importance are known precisely, which makes it possible to arrange them in a crisp ranking.
However, many of the decision making problems in the real world take place in an environment in which the goals,
the constraints, and the consequences of possible actions are not known precisely. As a result, the best condition for
a classic decision making problem may not be satisfied, when the decision situation involves both fuzzy and crisp

data. The classical decision making methods cannot handle such problems effectively, because they are only suitable
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for dealing with problems in which all performances of the criteria are represented by crisp numbers. The
application of the fuzzy set theory in the field of decision making is justified when the intended goals or their
attainment cannot be defined or judged crisply but only as fuzzy sets.

The fuzzy multi criteria techniques have been applied in various fields such as Banking sectors, issues such
as urban distribution centers, water shed allocation, safety assessment, and performance evolution of business
organizations. The use of fuzzy is to analyze the quantitative and qualitative data for any application. The different
methods under FMCDM help us to perform may subtasks between where evaluation and ranking are done by
different methods. Each method has its own uniqueness. Many methods exist to handle fuzzy multi-criteria decision
making problems.

In many real world problems, due to insufficiency in the information available, the evaluation of
membership values is not possible up to our satisfaction. Also the evaluation of non —membership values is not
always possible and there remains an indeterministic part in which hesitation survives. Atanassov [1986] introduced
the concept of intuitionistic fuzzy sets (IFS) which is a generalization of the concept of fuzzy set. In IFS the degree
of non-membership denoting the non-belonging of an element to a set is explicitly specified along with the degree of
membership.

Multiple attribute decision making (MADM) has been one of the fastest growing areas during the last
decades depending on the changing in the business sector. Chen and Tan [5] developed an approach to intuitionistic
fuzzy multiattribute decision making by utilizing the minimum and maximum operations and the score function.
Later, Hong and Choi [6] improved Chen and Tan’s [5] technique through adding an accuracy function. Considering
that the minimum and maximum operations adopted in these two papers may produce the loss of considerable
decision information, Xu and Yager [7] proposed some geometric mean operators to aggregate intuitionistic fuzzy
information and applied them to develop a procedure for multiattribute decision making with intuitionistic fuzzy
information. Motivated by the well-known technique for order preference by similarity to ideal solution (TOPSIS),
Boran et al. [8] suggested a method to select the appropriate supplier in intuitionistic fuzzy group decision-making
environments, in which the intuitionistic fuzzy weighted averaging operator was utilized to aggregate individual
opinions of decision makers for rating the importance of attributes and alternatives. Zhao [9] also used the
intuitionistic fuzzy weighted averaging operator to establish an evaluation model for intellectual capital with
intuitionistic fuzzy information. Zhao et al. [9] introduced the generalized intuitionistic fuzzy weighted aggregation
operator, the generalized intuitionistic fuzzy ordered weighted aggregation operator, and the generalized
intuitionistic fuzzy hybrid aggregation operator, and gave their applications to intuitionistic fuzzy multiattribute
decision making. Motivated by the correlation properties of the traditional Choquet integral, Xu [7] proposed the
intuitionistic fuzzy correlated averaging operators and the intuitionistic fuzzy correlated geometric operators, whose
characteristic is that they cannot only consider the importance of the elements or their ordered positions, but reflect
the correlations of the elements or their ordered positions as well. The developed operators were, then, applied to a
practical decision-making problem involving the prioritization of information technology improvement projects.

Tan and Chen [12] also studied the desirable characteristics of the intuitionistic fuzzy correlated averaging

operators, and based on this, they gave an approach for multiattribute decision making with intuitionistic fuzzy
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information and applied it to solve a practical decision-making problem where a manufacturing company wants to
select the best global supplier according to the core competencies of potential suppliers. Wei [14] introduced an
induced intuitionistic fuzzy ordered weighted geometric operator and gave a corresponding technique for
multiattribute group decision making. Combining the order-induced aggregation and the generalized aggregation,
Xu and Xia [15] developed some new types of aggregation operators, including the induced generalized
intuitionistic fuzzy Choquet integral operators and the induced generalized intuitionistic fuzzy Dempster-Shafer
operators, and used them to financial decision making under intuitionistic fuzzy environments. Xu and Yager [16]
applied the weighted intuitionistic fuzzy Bonferroni mean to multiattribute decision making, which can also reflect
the interrelationship of the individual attributes and, thus, can take the decision information into account as much as
possible. Li [17] developed a nonlinear programming methodology that is based on the TOPSIS to solve
multiattribute decision-making problems with both the ratings of alternatives on attributes and the weights of
attributes expressed with interval-valued intuitionistic fuzzy sets (A-1VIFS).

Xu [18] first established an optimization model by which a straightforward formula to derive attribute
weights can be obtained, and then, on the basis of information theory, the intuitionistic fuzzy hybrid aggregation
operator, the intuitionistic fuzzy weighted averaging operator, the score function, and the accuracy function, he
developed an approach to intuitionistic fuzzy group decision making. Xu and Cai [19] established several nonlinear
optimization models to determine the weights of experts and attributes and utilized the simple additive weighting
method to aggregate all the intuitionistic fuzzy information to rank and select the alternatives. Li et al. [20]
developed a linear programming methodology to solve multiattribute group decision-making problems using
intuitionistic fuzzy sets, in which the attribute weights are estimated using a new auxiliary linear programming
model, which minimizes the group inconsistency index under some constraints, and the distances of the alternatives
from the intuitionistic fuzzy positive ideal solution are calculated to determine their ranking order.

Li [21] constructed some linear programming models to generate the optimal weights for attributes and
proposed the corresponding multiattribute decision-making methods using intuitionistic fuzzy sets. For more general
situations where the information about attribute weights is partially known, which may be constructed by various
forms, such as weak rankings, strict rankings, rankings with multiples, interval forms, and rankings of differences,
Xu [22] established a linear programming model, a multiobjective optimization model, and a single-objective
optimization model to determine the optimal attribute weights. Based on this, he used the intuitionistic fuzzy
weighted geometric aggregation operator, the intuitionistic fuzzy hybrid geometric aggregation operator, the score
function, and the accuracy function to develop an approach to intuitionistic fuzzy multiattribute group decision
making and gave its application to search the best global supplier for one of a manufacturing company’s most.

Boran [24] has applied the intuitionistic fuzzy preference relation to derive the weights of criteria and
intuitionistic fuzzy TOPSIS method has been used to rank alternative. Wang et.al. [25] based on intuitionistic
interval fuzzy information, developed a method is to handle the problems in MCGDM. By applying the knowledge
level of the experts to the decision making problem, the model of maximizing comprehensive membership
coefficient is constructed to determine the weights of decision makers. By calculating the distances to the ideal and

negative ideal solutions, the comprehensive attribute values and the rank of the alternatives can be obtained.
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2. PRELIMINARIES

Definition 2.1 [Atanassov 1986] An IFS Ain X is given by 4 = {(x, us(x),v4(x)), x € X}
where the functions u,(x): X — [0,1] and v4(x): X — [0, 1]define respectively, the degree of membership and
degree of non-membership of the element x € X to the set A, which is a subset of X, and for every x € X, 0 <
ta(x) +v,(x) < 1.

Obviously, every fuzzy set has the form {(x, , (x), pac(x)), x € X}

For each IFS A in X, we will call TT,(x) = 1 — u(x) — v(x) the intuitionistic fuzzy index of x in A. It is
obviousthat 0 < TT,(x) <1,Vx €X.

Definition 2.2 [Nehi 2010] An Intuitionistic Fuzzy Set (IFS) A = {(x, us(x),v4(x)|x € X)} is called IF-normal, if
there exist at least two points x,, x; € X such that pu,(x,) = 1,y4(x;) = 1, It is easily seen that given intuitionistic
fuzzy set A is IF-normal if there is at least one point that surely belongs to A and atleast one point which does not
belong to A.

Definition 2.3 [Nehi 2010] An Intuitionistic Fuzzy Set (IFS) A = {(x, u,(x), y4(x)|x € X)} of the real line is called
IF-convex, if Vx;,x, € R,V1 € [0,1]

Ha(Axy + (1= Dxz) = paCe)Apg (x2)

Ya(Axy + (1 = Dxz) = ya(x)Ava(x2)
Thus A is IF —convex if its membership function is fuzzy convex and its non membership function is fuzzy concave.

Definition 2.4 [Nehi 2010] An IFS A = {(x, us(x),v4(x)|x € X)}of the real line is called an intuitionistic fuzzy
number (IFN) if

(i) A'is IF-normal,

(ii) A'is IF-convex,

(iiii) py is upper semicontinuous and y, is lower semicontinuous,

(iv) A = {(x € X |y4(x) < 1} is bounded.

Definition 2.5 [Nehi 2010] A is a trapezoidal intuitionistic fuzzy number with parameters

by<a, <b,<a,<a; <b;<a, <b, and denoted by A = (b, a,, b, a,,as, bs,a,,b,). In this case we will

give
( 0 ;x <ag
x_a1
;a4 S x<ay
a, —a
pa(x) =1 1 ;a0 < x < as
x_a4
. < x <
o —a, ;a3 < x < ay
0 ;a,<x
ETIST 2021

103



Dr. K.Arun Prakash, Dr.M.Suresh et al.

0 ;x < by
X — b,
by—b, ' '7 <b
Ya(x) =1 1 ib, < x < by
;}_%33 ;b <x < b,
0 ;b,<x

In the above definition, if we let b, = b; (and hence a, = as), then we will get a triangular intuitionistic fuzzy

number with parameters by < a; < (b, = a, = a3 = b3y < a, < b, and denoted by A = (by, a, by, as, by).

pa(x)

v

b a1 b, a2 Ya(®) b a3 a bs

Fig.l. Trapezoidal Intuitionistic fuzzy number
Definition 2.6 [23] Let A = (by,aq, by, a,,a3,b3,a4,b,) be a Trapezoidal intuitionistic fuzzy number we

define the ranking function of trapezoidal (triangular) intuitionistic fuzzy number A is defined by ,

%(A)z\/%([i,,(A)—'y)(A)]z R (M -7, (AF)

Where,
xH(A)zl a,’+a,” -a," —a,” —a,a, +a,a,
3 a,+a;—a,—a,
26(A) ZE[ij—be+2b22+2b§+b1b2—b3b4}
3 b, +b, —b, —b,
~ 1{a,+2a,-2a;-a
yH(A):_£ 1 2 3 4}
3\ a,+a,—-a;—a,
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7, (A)=1

[2131 +b, —b, —2b4J
3

b, +b, —b, — b,

which is the Euclidean distance .

It is obvious that the proposed ranking function satisfies the properties A1;A2;A3;A4;A5 and A6 of [23]. We list
these properties below for the completeness of the section. Let S be the set of fuzzy quantities, and M be an ordering
approach.

ALl: For an arbitrary finite subset Aof S,, by MonA.

AZ2: For an arbitrary finite subset A of Sand and by M on A, we should have by M on A.

AZ3: For an arbitrary finite subset A of Sand and by M on A, we should have by M on A.

A4: For an arbitrary finite subset A of S and ((a,) b )EA"2,infi(supp(a ))=supi@supp(b )), we should have by
M on A.

by M on A.

AS: Let S and S’ be two arbitrary finite sets of fuzzy quantities in which M can be applied and and are in :We
obtain the ranking order by M on S’ iff by Mon S.

AB: Let be elements of S. If by M on ,then by Mon

A6’: Let be elements of S. If by M on ,then by M on

AT: Let be elements of S. If by M on ,then by M on

3. MULTI-CRITERIA DECISION MAKING BASED ON RANKING OF INTUITIONISTIC FUZZY
NUMBERS A CENTROID BASED APPROACH

In this section we will apply the centriod based ranking of intuitionistic fuzzy numbers to solve multi-
criteria decision making problems. We consider the alternatives in terms of intuitionistic fuzzy umbers which should
be rated to select best alternative.

Let A={A, A, ....., A} be a set of alternatives and C = {C;, C, ...., C,} be the set of attributes (or)
criterions. There are ‘m’ alternatives which are to be assessed on the basis of ‘n’ attributes. Assume that the rating of

alternative A; on the attribute C; is represented in terms of trapezoidal intuitionistic fuzzy number namely,

a,; = ((bijl'aijl'bij2raij2raij3»bij3'aij4' bij4)>-

Thus MCDM problem can be expressed as a matrix D = (a;)mxnconsisting of trapezoidal
intuitionistic fuzzy numbers. Let w;(j = 1,2,..n) be the relative weight corresponding to the attribute C;(j =
1,2,..n), satisfying the conditions w; € [0,1] and }7_;w; = 1. Let W = (wy, Wy, ....,wy,) be the relative weight
vector.

The following algorithm explains the process of intuitionistic fuzzy multi-criteria decision making based on

trapezoidal intuitionistic fuzzy information using magnitude based ranking approach.
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Step 1: Construct the weighted trapezoidal intuitionistic fuzzy number decision matrix by
using the equation
Wy = w;a,
Step 2: Calculate the weighted comprehensive values of the alternatives A4;(i = 1,2,, ....m)

as follows C; = Y7, w,,

Step 3: Apply the centriod based ranking for C;(i = 1,2, ..., m)using the equation given in
@)

Step 4: Rank the alternatives according to the non increasing order of trapezoidal intuitionistic fuzzy numbers

C(i=12,..,m)

4. ILLUSTRATIVE EXAMPLE

In this section, an illustrative example for a multi-criteria decision making involving trapezoidal
intuitionistic fuzzy numbers based on ranking using magnitude is given. For this we consider the investment
problem as follows.

There are four alternatives namely (1) A is a car company; (2) Az is a food company;

(3) Az is a computer company; (4) A4 is a television company. The investment company must take a decision
according to the following criteria: (1) C; is the risk analysis; (2) C, is the growth analysis; (3) Cs is the

environmental impact analysis. The four possible alternatives are to be evaluated under the above three criteria.

Preference values of alternatives and criteria weights given in the following table

Ci C2 Cs
AL <(0.2,0.3.0.4,0.4,0.5,0.5,0.6,0.7)> <(0.2,0.3.0.4,0.4,0.5,0.5,0.6,0.7)> <(0.2,0.3.0.4,0.4,0.5,0.5,0.6,0.7)>
A <(0.2,0.3.0.4,0.4,0.5,0.5,0.6,0.7)> <(0.2,0.3.0.4,0.4,0.5,0.5,0.6,0.7)> <(0.2,0.3.0.4,0.4,0.5,0.5,0.6,0.7)>
A <(0.2,0.3.0.4,0.4,0.5,0.5,0.6,0.7)> <(0.2,0.3.0.4,0.4,0.5,0.5,0.6,0.7)> <(0.2,0.3.0.4,0.4,0.5,0.5,0.6,0.7)>
A <(0.2,0.3.0.4,0.4,0.5,0.5,0.6,0.7)> <(0.2,0.3.0.4,0.4,0.5,0.5,0.6,0.7)> <(0.2,0.3.0.4,0.4,0.5,0.5,0.6,0.7)>

106
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Step 1: The weighted trapezoidal intuitionistic fuzzy number decision matrix is
D

((0.064,0.096,0.128,0.128,0.16,0.16,0.192,0.224))  ((0.112,0.168,0.224,0.224,0.28,0.28,0.336,0.392)) ((0,0.022,0.0¢
((0.128,0.16,0.192,0.192,0.224,0.224,0.256,0.288))  ((0.224,0.28,0.336,0.336,0.392,0.392,0.448,0.504)) ((0.044,0.066,0.
((0.064,0.096,0.128,0.128,0.16,0.16,0.192,0.224))  ((0.224,0.28,0.336,0.336,0.392,0.392,0.448,0.504))  ((0.044,0.066,0

((0.224,0.224,0.256,0.256,0.288,0.288,0.32,0.32))  ((0.224,0.28,0.336,0.336,0.392,0.392,0.448,0.504)) ((0,0.022,0.04+

Step 2: The weighted comprehensive values of the alternatives A,, A,, A; and A, are
C; = ((0.176,0.286,0.396,0.396,0.506,0.506,0.616,0.726))

G, = ((0.176,0.506,0.616,0.616,0.726,0.726,0.836,0.946))
G, = ((0.332,0.442,0.552,,0.552,0.662,0.662,0.772,0.946))

C, = ((0.448,0.526,0.636,0.636,0.746,0.746,0.856,0.934))

Step 3: Calculate the centroid based Euclidean distance values for the above obtained weighted comprehensive
values C;, C,, C; and C,

R(C;) = 0.451,R(C;) = 0.671,R(C;) = 0.607 and R(C,) = 0.691.
Step 4: Ranking the alternatives we get C, > C, > C; >C,.
Hence As > A2 > Az > Ay

Thus the most desirable alternative is A4 (i.€.) the television company is more suitable for investment based on the
three criterions.
5.CONCLUSIONS

In many of the existing ranking methods, ranking is done either by considering the membership or non-
membership values only. But in the newly proposed method the ranking is done directly by taking both membership
and non-membership values in a single formula. This ranking procedure is very simple and time consuming
compared to the existing methods. We also illustrated the advantages of our method by means of suitable examples.
The proposed ranking technique can be applied to multi-criteria decision making problems, linear programming
problems, assignment problems, transportation, some management problems and industrial problems which are our

future research works.
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