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Abstract

The present communication aims to study the Triangular Intuitionistic Fuzzy Multiple Criteria Decision Making (TIF-MCDM)
problem for finding the best option where the phonetic factors for the criteria are pre-characterized. In perspective of this, a new
parametric entropy under α−cut/(α, β)− cut based distance measures has been proposed and implemented for various conceivable
estimations of parameters. A survey structure based on a questionnaire for the purchase of a car has also been studied and devised
the ranking procedure for the evaluation criteria. Further, a ranking algorithm for TIF-MCDM issue for the accessible options
by processing the various distances between the perfect option and all the accessible options has been proposed. An illustrative
example to rank the alternatives in view of different opinions has also been included.
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1. Introduction

Keeping in mind the end goal to pick a thing, the piece of human practices affected by some interrelating compo-
nents is a critical factor, in a customer basic decision making process. The outside attributes, for example, price, brand,
capability and so forth are additionally emphasized in settling on a decision. Fuzzy set hypothesis, created by Lotfi
A. Zadeh [1] has capacity to portray the dubious circumstances, uncertainty, inaccuracy, ambiguity and perception.
As an augmentation of the fuzzy set, the idea of intuitionistic Fuzzy Set (IFS), was presented by Atanassov [2, 3] in
1986, can express and process of uncertainty much better than fuzzy sets because of having an additional hesitation
parameter inherited. Intuitionistic Fuzzy Set is portrayed by two functions- the degree of membership function (be-
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longingness or enrollment)/degree of non membership function (nonbelongingness or non-enrollment) of an element
of the sets along with hesitation margin and is observed to be more useful in catching the ambiguous, deficient or
indeterminate data.

2. Literature Survey and Basic Definitions

Gau and Buehrer [4] in 1993, presented the idea of vague set. Grattan-Guinness, K.U. Jahn and R. Sambuc [5, 6, 7]
presented the theory of interval valued fuzzy set, which is well known generalization of ordinary fuzzy set. Among
various extensions of fuzzy sets such as IFS, Vague Set, Interval-valued Fuzzy Set, Triangular Intuitionistic fuzzy set
etc. , IFS are found to be more consistent with human behavior. The theory of uncertainty measure makes IFS useful
in many scientific disciplines, such as knowledge discovery, analyzing data, data mining, pattern recognition, logic
programming, image segmentation, medical diagnosis, image edge detection and modeling various real life activities
like evaluation, negotiation and multi criteria decision making.

The idea of multiple criteria decision making (MCDM) provides a systematic quantitative approach for decision
making problems and includes a gathering of decision makers, surveying multiple criteria and action where judge-
ment of human beings plays a major role. In the course of recent decades, numerous MCDM techniques have been
produced to fathom, numerous real life decision circumstances in the field of open organization, administration sci-
ence, operation examine, designing, society, financial matters, military research and proficient journals [8, 9, 10].
During the MCDM process, decision makers usually use qualitative measure (market reputation, relationship close-
ness etc.) and/or quantitative measure (economical) for the assessment and choice of most suitable alternative with
respect to each criterion and consider the relative significance of every criterion with regard to overall goal. The pri-
ority from a decision maker for a particular criterion has been expressed through phonetic judgment, for example, -
‘excellent’, ‘good’, ‘average’, ‘poor’ and ‘extremely poor’. The idea of Linguistic factors is exceptionally valuable
in managing practical circumstance which are excessively mind boggling or not all around characterized, to be rea-
sonably described in conventional quantitative expressions. Shu and Cheng [11] described Triangular Intuitionistic
Fuzzy Numbers (TIFNs) which have a more noticeable ability to manage more adequate and versatile information
than triangular fuzzy numbers.

Next, we present some of the basics IFSs and TIFNs in reference with some arithmetic operations and distance
measures, which are well known in literature.

Definition 2.1. Atanassov’s [2, 3] intuitionistic fuzzy set (IFS) over a finite non empty fixed set X , is a set �A ={
< x, µÃ(x), γÃ(x) > | x ∈ X

}
which assigns to each element x ∈ X to the set Ã, which is a subset of X having the

degree of membership µÃ(x) : X → [ 0, 1 ] and degree of non-membership γÃ(x) : X → [ 0, 1 ] , satisfying 0 ≤
µA(x) + γA(x) ≤ 1 , for all x ∈ X”. “For each IFS in X, a hesitation margin πÃ(x), which is the intuitionistic fuzzy
index of element x in the IFS Ã, defined by πÃ(x) = 1 − µÃ(x) − γÃ(x), denotes a measure of non-determinancy. We
denote IFS (X), the set of all the IFSs on X.

Definition 2.2. Triangular intuitionistic fuzzy number χ̃ =< (t, t, t̄); uχ̃,wχ̃ > (TIFN) is a special intuitionistic fuzzy
set, whose membership function and non-membership function are defined by Atanassov’s [12] as follows:

µχ̃(x) =



uχ̃(x − t)/(t − t) if t ≤ x < t
uχ̃ if x = t

uχ̃(t̄ − x)/(t̄ − t) if t < x ≤ t̄
0 if x < t or x > t̄

and

νχ̃(x) =



[t − x + wχ̃(x − t)]/(t − t) if t ≤ x < t
wχ̃ if x = t

[x − t + wχ̃(t̄ − x)]/(t̄ − t) if t < x ≤ t̄
1 if x < t or x > t̄

respectively, where the values uχ̃ and wχ̃ represent the maximum degree of membership and the minium degree of non-membership,
respectively, such that they satisfy 0 ≤ uχ̃ ≤ 1, 0 ≤ wχ̃ ≤ 1, 0 ≤ uχ̃ + wχ̃ ≤ 1.

Let πχ̃(x) = 1 − µχ̃(x) − γχ̃(x), which is called as intuitionistic fuzzy index of an element x in χ̃. It is the degree
of indeterminacy membership of the element x in χ̃. The TIFN χ̃ =< (t, t, t̄); uχ̃,wχ̃ > is called as a positive TIFN,
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