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Abstract

In this article, we have proposed a similarity measures based on vector- length with the aid
of trapezoidal intuitionistic fuzzy numbers. Distinct procedure as Type 1, Type 2 and Type 3
procedures and few relevant properties have also been discussed .Suitable illustrations are given
for the proposed method. Finally a comparison have been made to justify the three types of

similarities.
1. Introduction

Many real-world applications make use of similarity measure to see how
two objects are related together. Over the last decades, many studies have
been done on the concept of similarity measure between two intuitionistic
fuzzy numbers. In [1] Atanassov defined various operators on intuitionistic
fuzzy set which further enriched the theory for its applications to various
area of decision sciences. This generalization of fuzzy set to intuitionistic
fuzzy set gave a new dimension to optimization under uncertainty and
envisaged a new area of optimization under intuitionistic fuzzy environment.
On the one hand, the similarity measures were defined based on distance
models, such as the hamming distance similarity method [2]. In [3] Li
introduced a new similarity measures between the intuitionistic fuzzy set.
Stephen Dinagar and Fany Helena [5, 6] proposed a similarity measures for

generalized trapezoidal intuitionistic fuzzy number based on valued
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ambiguity and centroid ranking. Stephen Dinagar and Fany Helena [7, 8]
introduced and studied about the similarity measures of TrIFNs using
centroids of horizontal and vertical axes and value and ambiguity indices and
also the Similarity Measures of Generalized Interval-Valued Trapezoidal
Intuitionistic Fuzzy number. In this work, by the above references the

similarity measures proposed using the vector-length.

This paper is organized as follows; we gave the basic definitions of
similarity measures and trapezoidal intuitionistic fuzzy number in section 2.
Section 3 we revised similarity measures of TFNs using vector-length. In
section 4 we proposed similarity measure for TrIFNs using the vector-length
and some relevant properties are discussed followed by illustrations. And
also, comparison is done between the three types of similarities. Finally

conclusion is given in section 5.
2. Preliminaries

Definition 2.1. A real function S : F(U)x F(U) — [0, 1] is defined as
the fuzzy similarity measure of F(U) if S satisfies following properties.

(1) VA, B € F(U), S(A, B) = S(B, A).

@) If A e F(U), then S(A, A) = 0.

(3) VA € F(U), S(A, B) = 1.

(4) VA, B and C e F(U), if Ac BcC, then
S(A, B) > S(A, C); S(B, C) > S(A, C).

Definition 2.2. A trapezoidal intuitionistic fuzzy number A with

parameters b <a1,by <ag,a3 <bg,ay <by is denoted as

Al =[(ay, ag, as, ay)(by, by, by, by)] is the set of real numbers R is an

intuitionistic fuzzy number whose membership function and non membership

function are given as
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Definition 2.3. Let X ={x1,x9,x3,...,x,} and Y = {y, ¥9, ¥3, ..., ¥p,}

be two vector length n, where all the coordinates are positive three important
similarity measures are defined as
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3. Similarity Measures of Fuzzy Numbers [4]

Definition 3.1. Let A’ = (ay, ay, a3, a;) and B’ = (b, by, bs, by) be

two triangular fuzzy numbers where 0<a; <ag <a3<1,0<b <by <bz<1; the
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similarity measures between two TFNs using the vector length where
n =1, 2, 3 can be defined as follows

SJ(Ai,Bi)— i=1 (6)

3 3 3
Za +sz2 Zaibi

=1

sP(A", BY) = ——— (M)
Za? + Zbl2
=1 i=1
3
Zaibi
SC(Ai, BL) — - i=1 - . (8)
Jz 2 Jz :
i=1 i=1

4. Proposed Similarity Measures for Intuitionistic Fuzzy Number

Definition 4.1. Let A’ =[(a, as, a3, a4)(as, ag, a7, ag)] and
= [(by, by, b3, by) (b5, bg, by, bg)] be two trapezoidal intuitionistic fuzzy
numbers where a5 <a; <ag <ag <a7 <ay <ag and
bs < b <bg <by <bg <b; <by <bg the similarity measures between two

TrIFNs can be defined wusing the vector length n  where
n=12 3,4,5,6,7, 8 as follows

Type 1. Similarity

S, (A%, BY) =

(©)

zslalz + biz —Zslaibi

i=1 1=1 i=1
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Type 2. Similarity

8
22 aibi
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=1 i=1
Type 3. Similarity
8
:E:CHbi
S3(A!, BY) = —1= :
a4l B = L
220
=1 =1

4.2. Some Relevant Properties for the Proposed Method

The similarity satisfies the following properties
(1) 0 < S(AY, BY) <1

2) S(A!, B') = S(B', AY)

(3)If A' =B (le)a' =b',i=1,2,3,4,5,6,7,8 S(A', B') = 1.

Proof.

1429

(10)

(11

First, we prove S(Ai, Bi) and satisfies the above properties as follows

P, :Itis obvious that S;(A’, B') > 0, we need to prove
S, (A%, BY) <1.
By using the basic mathematical equation
2aibi < a?b?

We get
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8 8 8
Zaiz + Zbg - Zaibi > 2aibi —aibi > aibi.
=1 =1 =1
We get S;(A°, B') < 1.

P, : It is obvious that the equation is true.

P; : When Al = B! thatis @' = b' for i =1,2,3,4,5,6,7,8

8
2
I opiy _ i=1 _
Si(A, BY) = — - . = 1.
aiz +Zai2 —Zaiai
=1 =1 =1

We can prove Sy(A!, B') and S3(A’, B') in a same way. It satisfy the above

properties.
4.3. Illustrations

Example 1. The similarity measure between two TrIFNs

A? =[(0.4, 0.56, 0.7, 0.82)(0.3, 0.45, 0.74, 0.89)] and

B' =[(0.39, 0.58, 0.76, 0.87)(0.24, 0.49, 0.8, 0.94)] is
Type 1. Similarity
Using (9) we get, Sl(Ai, B') = 0.9324.
Type 2. Similarity
Using (10) we get, So(A?, B') = 0.9550.
Type 3. Similarity
Using (11) we get, S3(A’, B') = 0.9664.
Example 2. The similarity measure between two TrIFNs

A® =[(0.468, 0.59, 0.73, 0.84)(0.34, 0.53, 0.81, 0.95)] and
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B! =[(0.47, 0.56, 0.674, 0.79)(0.31, 0.51, 0.78, 0.89)] is
Type 1. Similarity
Using (9) we get, S;(A’, B') = 0.9966.
Type 2. Similarity
Using (10) we get, Sy(A°, B) = 0.9983.
Type 3. Similarity
Using (11) we get, S3(A’, B') = 0.9998.

4.4. Comparison between Type 1, Type 2 and Type 3

While evaluating the performance of the proposed similarity measures,
we compared the three types of similarity measures. Among them Type 1 has
the smaller value from this we conclude that it will be the high degree of
similarity. Also the Type 3 it will have the low degree of similarity as it has
the greater value.

Table 1. Similarity Measures.

Sets Type 1 Type 2 Type 3
Set A 0.9324 0.9650 0.9664

Set B 0.9966 0.9983 0.9998

5. Conclusion

Thus we have defined distinct procedures to calculate the similarity
measures between intuitionistic fuzzy numbers using the vector length
notion. Using the proposed notion, three types of similarity measures are
defined. And also some relevant properties are discussed. Illustrations are
given for the justification of the proposed method. Finally comparison is done
between the three types of similarity measure to justify the degree of
similarity. Moreover in future we may extend this to any another fuzzy

numbers.
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