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1. INTRODUCTION

The notion of fuzzy sets [11] was generalised by
Atanassov [6] by introducing intuitionistic fuzzy sets (IFSs).
Atanassov [6] stated how fuzzy sets can be regarded as IFSs but
not conversely. He [6-10] stated various interesting
operations on IFSs. In the present paper we study how to have a
similarily measure between two IFSs and two elements of IFSs.
Several authors [ 1-5, 12, 14, 15 ] suggested several measures
of similarity between fuzzy sets. Out of those, the measures
given in [4], [12] and [15] are interesting; and we shall
follow mainly the measure suggested in [4] by Kwang, Song and
Lee. Instead of geometric similarity and Hausdorff similarity,
they [4] suggested some other type of similarity measures which

are more useful to behaviour analysis in an organization.

2. PRELIMINARIES

We give below some basic preliminaries.

2.1 Similarity Between Fuzzy Sets
Similarity measure S(A,B) Dbetween two fuzzy sets A

and B is as follows :

S(AB) = max min ( (%), p.(x) )
X € X A ’JB
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Some properties of this measure are (as studied in [4])

(1) S(A,B) is the maximum membership degree in the
intersection A n B.

(2) The similarity degree is bounded i.e. 0 = S(A,B) = 1.

(3) If A and B are normalized, and A = B then S(A,B) = 1.
If AnB=¢, then S(A,B) = 0.

(4) The measure is commutative i.e. S(A,B) = S(B,A).

(5) When the set A and B are crisp sets,

s=0, if AQB

¢

S=1, if AnQB = ¢

2.2 Similarity Between Elements
The similarity measure between two elements x,y € X in
fuzzy sets Ai of X, 1i=1,...,n, 1is defined as follows :

Se(x,y) = max min ( p

A'(x), My (y) ).
i i

i

This measure satisfies the following properties :
(1) 0 = Se(x.y) =< 1.
(2) If x =y, Se(x.y) = 1.

(3) Se(X,y) = Se(y,x).

Definition 2.3

Let a set E be fixed. An IFS A in E 1is an object

having the form



A = { <x, uA(x), 7A(x) > | x eE }
where the functions My o E —> [0,1] and Vp E —> [0,1]
define the degree of membership and the degree of non-
membership of the element x € E to the set A, which is a
subset of E, respectively, and for every x € E :

0 = uA(x) + WA(x) = 1,

Definition 2.4

If A and B are two IFSs, then

AcCB iff (VxeE) ( uA(x) = uB(x) and yA(x) = 7B(x) )
A D>B iff B c A.
A =B iff (VxeE) ( uA(x) = uB(x) and 7A(x) = VB(x) )

A= { <x, 7,00, m,(x) > [ x e E }

>
)
oe
[

{ < x, min(uA(x), uB(X)). max ( 7A(x), VB(X) ) >|x € E}

AUB={ < x, max( uA(x), uB(x)), min( WA(X), 7B(x)) >|x € E }

>

+

og)
|

= { < x,uA(x) + uB(x) -~ “A(X)'“B(X)’ yA(x).yB(x) >|xeE }
AB =4 <xp, (). pp(x), 7, (x) + 4pix) - 7,(x).95(x) >| x € E }
o A
QA

Obviously every fuzzy set has the form (<x,uA(x).uAc(x)> : xeE},

{ < x, py(x), 1 - B, (x) >| x e E }

{<x, 1- WA(x), WA(X) >| x e E }.

In [6], Atanassov gave an example of an IFS which is
not a fuzzy set. From now onwards in this paper, by an IFS A we

shall mean the IFS ( A, “A’ VA ), where the meaning is obvious.
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3. SIMILARITY MEASURE

3.1 Similarity Between Two IFSs

Consider two IFSs A and B of E. The similarity

measure between A and B is defined by an interval I = I(A,B)

given by
= A -
I(A,B) [ s; NS, sy vs, ]
’ == = A
where s, S(uA, uB), s, S(VA, VB), and  , denotes
"sup" and "inf" respectively. If I(A,B) = [ il' 12 ], the i1

gives the minimum simiarity between the two IFSs A and B,
where 12 gives the maximum similarity.

Clearly 1I(A,B) < [0,1] assuming [c,c] € [0,1] where 0 =< ¢ = 1
( definition 2.1 of [13] ).

Also, 1, = max uAnB(x) and i, = mix vAuB(x) and from

definition, it is clear that 1I(A,B) = I(B,A).

When A and B are crisp sets, then

I1(A,B)

[0,0], if AnB=¢

]

[k,1], if ANnB =2 ¢

where K € {0, 1}.
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Example 3.1

Consider two IFSs A and B given by :

X Hy v Va Hg » Vg
Xy .71, .24 .42, .31
X5 .80, .20 .78, .13
Xq .63, .31 .84, .03
X4 .70, .28 .64, .21
Clearly s1 = .78, s2 = .24
I(A,B) = [ .24, .78 ]
Thus, minimum amount of similarity = .24, and
maximum amount of similarity = .78
3.2 Similarity Between Two Elements
Consider the IFSs Ai of X, i=123,...,n. Take any

two elements x, y € X. Similarity measure between x and y is

defined by an interval Ie = Ie(x,y) given by
= A
I.(xy) [e, Ne,, e, v e, ]

where, e1 = Se(x,y) for membership functions “A and
i

e, = S _(x,y) for non-membership functions v, .
2 e Ai
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Here e, A e, gives minimum similarity and e, v e gives the

2
maximum similarity between the two elements x and y.
Clearly, Ie(x,y) € [0,1], (using definition 2.1 of

[13]). Also, Ie(x,y) = Ie(y,x).

Example 3.2

Consider the IFSs A and B as given in Example 3.1. Let

us find Ie(xl,x4). Here, e, = .70, e, = .24
Ie(xl’ x4) = [ .24, .70 1.
NOTE : In 2.2, the author [4] defined similarity measure

between elements by Se(x,y). They said that if x = y, then
Se(x,y) = 1. But this is not true. The following example will

support it.

Example 3.3

Consider the Table-3 of [4] wlich is

X A1 A2

x1 .2 5

x2 1 1

x3 0 0

x4 .5 1
Here, Ie(xl’xl) = max ( .2, .5 ) = .s,



4. ANOTHER METHOD OF SIMILARITY MEASURE BETWEEN TWO IFSs
Chen [15] computed similarity between two fuzzy rules,
using the dot product between the vectors representing the
rules which is interesting. Thus, if A and B are two fuzzy
-»> -»>
sets and A, B be the corresponding vectors (assuming

membership values as elements of the vectors), then the

similarity between A and B 1is defined by

- >

_ A , B

S(A,B) = —
L2 L2
A y B

Now, we can define similarity between two IFSs A and B
of X by the interval
T = A
I(A,B) [ s s Sy Vv S, ]
where, s, = S ( Hyo Mg ), s, = S (v
Clearly, I (A,B) < [0,1], (using definition 2.1 of [13]),

I(A,B) = I(B,A}). and I(A,A) = [1,1].
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