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Abstract: An geometrical representational of bipolar fuzzy set is a point of going of our proposition of distance between bipolar fuzzy
sets. Acquainted another definition furthermore compared those methodology utilized on fuzzy set also intuitionistic fuzzy set.
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1. INTRODUCTION

Crisp data cannot be used for most of the real time problems .The various type of uncertainties problems cannot be solved by
traditional method. Fuzzy arrangement of presented by Zadeh in 1965, many methodologies and hypotheses treating imprecision
and uncertainty has been proposed. Bipolar fuzzy set hypothesis is one of the way to deal with handle imprecision and uncertainty
in various ways. Bipolar fuzzy set hypothesis is an expansion of fuzzy set hypothesis.

In this paper we presented the new distance measure of bipolar fuzzy set and looked at the approach utilized on fuzzy set and
intuitionistic fuzzy set. The four fundamental distance in the bipolar fuzzy set is Hamming distance, normalized Hamming
distance, Euclidean distance and normalized Euclidean distance.

2. PRELIMINARIES
Definition 2.1:[13] A fuzzy set A in X={x} is given by A = {(x, 2z, (x))/ x € X }where 4, : X — [0,1] is the membership of

the fuzzy set A, 4, (x) €[0,1] the membership of X € X in A.
Definition 2.2:[11] An intuitionistic fuzzy set A in X is given by A = {(x, zz,(x),v,(x))/ x € X } where 4z, : X —[01],
v, 1 X —[0,1] with the condition 0 < z, (x)+v,(x)<1, VX € X .The numbers s, (x),v,(x)<[0,1] denote the degree

of membership and non-membership of x to A.
The amount 7z, =1— s, (x)—v,(x) is called the hesitation part or intuitionistic index of x in A.

P N P.
Definition 2.3:[10] An Bipolar fuzzy set A in X is given by A= {(X, JIN (X),,uA (X))/XE X} where [, X —)[0,1],
N . P N
Hy - X —)[—1,0] .The positive membership degree U, and the negative membership degree L{, denotes the satisfaction
degree of an element X to the property corresponding to bipolar valued fuzzy set.

P N
Geometrical insertion about bipolar fuzzy set indicated on fig. 1.In the form (,LIA (X), Ha (X)) is the representation of positive
values and the representation of negative values.
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Fig. 1. Geometrical interpolation of bipolar fuzzy set

3. DISTANCE IN FUZZY SET
The distance of Hamming, normalized Hamming, Euclidean and normalized Euclidean form are used to measures the distance
between the set in the same universe.
e  The distance of Hamming is A(E, F)

n

/1(E’ F) = ZLUE (Qk )_ﬂF (le

k=1
e  The distance of normalized Hamming is 5(E, F)

(8 F)= 2 e (0)- 113,

e The distance of Euclidean is v (E, F)

W<E,F>=J§<uE<qk)—uF @)

» The distance of normalized Euclideanis o(E, F)

n

ofEF)= £ 3 (w40 )F

k=1
Only the positive membership value are present in the above formula.

4. COMPARISON OF INTUITIONISTIC FUZZY SET AND BIPOLAR FUZZY SET AND THEIR DISTANCE

P N
We compare bipolar fuzzy set with an intuitionistic fuzzy set under the conditions g (CI) = U (Q), M (Q) =V (Q)
In bipolar fuzzy set the hamming distance /1’(E, F)is a representation of intuitionistic fuzzy set and fuzzy set.
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It is twice vast as hamming distance of fuzzy set.
In bipolar fuzzy set the normalized Hamming distance 5’(E F) is a representation of intuitionistic fuzzy set and fuzzy set.

5'(E,F)= 1ZQuE(qk) uE (@) + [l @) - 2t @)

15
= 2lueta

k=1

+| Ve qk +VF qkl)

nkl

:1 N Qﬂg qk qk ‘ﬂE qk :uF qu)

zgk_lqu<qk) #e (@)

(@)
1 qlu qkj+| 1+,UE qk +1 /"F(qkl)
)+

=%dEF)

It is two times multiplied as normalized hamming distance of a fuzzy set.
In bipolar fuzzy set the Euclidean distance W’(E, F) is a representation of intuitionistic fuzzy set and fuzzy set, is equal to

<r)- (&
i3
3
J

\/ZZn: pe ()= w2 ()

k=1

\@/

Itis increased by Euclldean distance of a fuzzy set.

= uf (@) + (el (g, ) - (qk))z)

(:UE q
(,UE Qk - uf qk ( VE(qk)+VF(qk))2)
(/UE q
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In bipolar fuzzy set the normalized Euclidean distance o—'(E, F) is a representation of intuitionistic fuzzy set and fuzzy set, is
equal to

(€)= (25 o) 0 + 0t 0 @)
= [l 0 - vela) v @)
S TSRS NSRRI
= [0 26 ) (e 0)- 20

=~
_

=3

25 uela) )

=1

- oe )

The normalized Euclidean distance of a fuzzy set is multiplied by /2 in Bipolar fuzzy set.

P N
Example 1: Consider five fuzzy sets A, B, C, D and E in X={1}.The bipolar representation of them is A= (,UA yHa )/1 explified

1-3 1-1 3 -1
waswon o=y o= 5 e 3

The normal representation of fuzzy set for Euclidean distance is calculated as,

w(C,E)= (E_EJZ _1

2

=
4

I
I

| =
|
| =

w(C,D)= (

o
N

vien)= (31 =2
veo)- (53] -3
vo.m)= 2] =2
v(.0)=[0-1) =1

w(B,A)=y(0-1) =1

Now we calculate the Euclidean distance of bipolar fuzzy set,
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w'(B,A)=(0-17 +(-1+0)* =2

Therefore the distance of fuzzy set and bipolar fuzzy set are different and their essence is the same.

Example 2: Consider the two fuzzy set &,7 inZ = {1, 2,3, 4}. The bipolar representation of them is & = (,ugp ,,ugN )/1 explified
by ¢ =(0.2,-0.4)/1+(0.6,~0.4)/2+(0.8,—0.2)/3+(0.4,-0.1)/4,

B =(0.1,-0.9)/1+(0.2,-0.6)/2 +(0.7,-0.3)/3+(0,—0.3)/4.
The Hamming distance of fuzzy set is calculated as,

Mg, 7)=[0.2-0.1+/0.6-0.2+|0.8-0.7|+/0.4 -0 =1

The Hamming distance d’( A, B) for bipolar fuzzy set is,

A(6,7)=[0.2-0.1+[-04+09+(0.6-0.2]+|-0.4+0.6+/0.8-0.7+|-0.2+0.3+0.4 -0 +|-0.1+0.3
=2

The normalized Hamming distance §(¢,z) for fuzzy set is,

5er) = A6 =
The normalized Hamming distance &'(¢,z ) (A,B) for Bipolar fuzzy set is,
50 =+ 2 (e0)=3
The Euclidean distance of fuzzy set is,
w(c,7)=+(0.2-0.1) +(0.6—0.2)* +(0.8—0.7)* +(0.4—0)* =0.58309
The Euclidean distance €’ (A,B) for Bipolar fuzzy set is

o) \/(0.2—0.1)2 +(~0.4+0.9) +(0.6-02) +(-0.4+0.6) +(0.8-0.7) +(-0.2+0.3 +(0.4-0)"
v +(-0.1+03f

=(.8246

The normalized Euclidean distance of fuzzy set is,

olc,7)= \/% w(c,7) =0.291545

The Euclidean distance ¢’(¢,7) for Bipolar fuzzy set is
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o'(¢c,7)= \/% w'(¢c,7)=0.4123

5. RESULTS
Taking to the account that the membership function for the distance calculated between two fuzzy set is

AE,F)<n,
S(E,F)<1,
w(E,F)<n,
o(E,F)<1,

Taking to the account that the membership function for the distance calculated between two bipolar fuzzy set is

A'(E,F)<2n,

5'(E,F)<2
v'(E,F)<~2n,
o'(E,F)<+2.

6. CONCLUSION
In this paper we calculated the distance of bipolar fuzzy set by the representation of intuitionistic and fuzzy set and also we
compared the distance of fuzzy set and bipolar fuzzy set.
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