Indian Journal of Science and Technology, Vol 9(32), DOI: 10.17485/ijst/2016/v9i32/47316, August 2016

ISSN (Print) : 0974-6846
ISSN (Online) : 0974-5645

A Note on Bipolar Perfect Fuzzy Matching

R. Seethalakshmi' and R. B. Gnanajothi?

'Saiva Bhanu Kshatriya College, Aruppukottai - 626101, Tamil Nadu, India; seethagnanam@rediffmail.com
2V.V.Vanniaperumal College, Virudhunagar - 626001, Tamil Nadu, India; gnanajothi_pcs@rediffmail.com

Abstract

The notion of matching in a fuzzy graph could be defined using the concept of effective edges’ and fractional matching®. In
this paper, we introduce the notion of bipolar fuzzy matching and bipolar perfect fuzzy matching of a bipolar fuzzy graph

and prove some results.
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1. Introduction

In 1965, *introduced the notion of fuzzy sets. It has been
generalized by many researchers such as L-fuzzy sets by
Gougan and Intuitionistic fuzzy sets by Atanasov. One
such generalization is the concept of bipolar fuzzy sets by®
in 1994.

In 1975, “introduced the notion of fuzzy graphs. In
2011, 'introduced the notion of bipolar fuzzy graphs.
Using the concept of effective edges, 7defined matching in
a fuzzy graph. ’Introduced the notion matching in a fuzzy
graph using the concept of fractional matching.

In our earlier paper®, we discussed the concept of per-
fect fuzzy matching on some fuzzy graphs. In®, we defined
intuitionistic perfect fuzzy matching and discussed some
results. In this paper, we introduce the notion of bipolar
fuzzy matching and bipolar perfect fuzzy matching of a
bipolar fuzzy graph and we prove some results.

2. Preliminaries

In this section, we introduce some basic definitions that
are required in the sequel.

Definition 1: *A fuzzy graph G = (o,) is a pair of functions
0: V> [0,1] and w: VX V- [0,1] with p(u,v)
<o(u) Do(v), V u,v € V, where V is a finite
nonempty set and (J denote minimum.

*Author for correspondence

Definition 2. *Let X be a non-empty set. A bipolar fuzzy
set B on X is an object having the form:
B={(x,m+ (x),m- (x))/xe X}, wherem+:
X > [0,1] and m- : X > [-1,0] are mappings.
For the sake of simplicity, we shall use the
symbol B = (m*, m") for the bipolar fuzzy
set.
B={(x,m"(x),m(x))/xe X}.

Definition 3. A bipolar fuzzy graph with underlying set
(V; E) is defined to be the pair G = (A, B)
where A = (m,", m, ) is a bipolar fuzzy
seton Vand B = (m,", m, ) is a bipolar
fuzzy set on E ¢ V X V such that m,* (%,
y) < min{ m,*(x), m,*(y)} and m, (x,y) >
max{ m, (x), m, (y)} V (xy) € E.

Definition 4: A bipolar fuzzy graph G = (A, B) is said to
be strong if
m,* (x, y) = min{ m,*(x), m,*(y)} and m,’
(%, y) = max{ m, (x), m, (y)} V (x,y) € E.
The graph G is called a complete bipolar
fuzzy graph if
m,* (u, v) = min{ m,*(u), m,*(v)} and m,’
(w, v) =max{m, (u),m, ()} Vu,ve V.

Definition 5: ’Let G = (A, B ) be a bipolar fuzzy graph
where A=(m* m)and B=(m,* m,)be
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two bipolar fuzzy sets on a nonempty finite
set Vand E ¢ VXV respectively.

The positive degree of a vertex u in G
is denoted by 4% (w)and defined as
d* [:‘Lt,:] = El:u,u}EEmiT [H, ?.:J] The
negative degree of a vertex win &
is denoted by d~ (1) and defined as
d™(w) = Xiypyee™z (V). Thedegree
of avertexis d(u) = (d*(u),d™ (u))-
fd¥(u) = kyand d” (1) = k,for all
ue Vandk, k, are two real numbers, then
the graph is called (k;, k) regular bipolar
fuzzy graph.

Definition 6: *Let G = (T, [4) be a fuzzy graph on (V, E)
where V is the vertex set and E is the set
of edges with non-zero weights. A subset M
of E is called a fuzzy matching if for each
vertexu e V,

Z plu,v) = olu).

Further, a subset M of E is called a perfect
fuzzy matching if for each vertexu e 'V,

Zp:(u, v) = a(u).

vel

3. Bipolar Fuzzy Matching

In this section, we introduce the notion of bipolar fuzzy
matching and bipolar perfect fuzzy matching and prove
some results.

Definition 7: Let G = (A, B ) be a bipolar fuzzy graph
where A =(m,", m~)and B=(m,*, m,)be
two bipolar fuzzy sets on a nonempty finite
set Vand E c VXV respectively. If

ZI.':A,!:'IIEM mi-!- (u,v) = mi (u) and
Elfu,zr':ls,'dmi_' (wv) = my (w),vu €V,
then M is said to be bipolar fuzzy matching
in G.
M is said to be bipolar perfect fuzzy match-
ing if:
Zl:u,z:}s,'dm; ('Lt., vj = m-{ ('Ii.j and
E(u,v}s}dm;‘ [u: 1'.?] = mz (HJ,V u V.

I 2 | Vol 9 (32) | August 2016 | www.indjst.org

Definition 8: Let G be a bipolar fuzzy graph on the
underlying graph (V, E). Let M be a bipolar
fuzzy matching for G. Then bipolar fuzzy
matching number 1" (G) is defined as:

T@=( ) miw, Y m@w)
[} eM (wa)eM

Example 1: Consider the following bipolar fuzzy graph G
on (V, E) where V = {v,v,,v.} and

E={e,e,e3}.

vy (0.7, 0.6}
(0.2,-0.3) % i/\:u.:i. -2}

[} ™
(0.5, =0Ty (022050 0.6, —0.0)

E = {e,,e }is a bipolar fuzzy matching for G.
For E':zra_azr:l.}sﬂd'm; (13'1, 1::2] = m’j (i:'i, 1’2] + m’j (15'1; 1;13] =
0.3+0.2=0.5<0.7 = m7 (v,)
E':l?le?s:lEMmg (1"12’ ?‘jﬁ:] = m-lz- (vz’ vﬂj + m-lz- ('U:, vlj =
0.3+0.2=0.5 < 0.6 =mj (v7,)
EI:E‘_JFE}EJ"‘Im:’-T ('191, v::] = mi_' ('191, vzj + mf_ Evl’ ?‘jﬂj =
-0.2+-0.3=-0.5> - 0.6 = m; (1)
Z':FQJFE}EM'mE_ (?‘jz’ vaj = mE (vz’ vﬂj + mE (EJE’ vlj =
-0.5+-0.2=-0.7 2 - 0.9 = mJ (v7,)
Here T" (G) = (0.5,0.7).
Example 2: Consider the following bipolar fuzzy graph
Gon (V,E).

v LT, (LG}

(4,-0.2) ei/l'\ (03, -0.4)
7 M

(06, —0.4)ey (3-03) w06, —0.7)
E':zr-_sv;-.}EMmiT (191, 1:!2] = m; (1:'1, T"Ej + m’j (1:'1: 1:'3] =
0.3+0.4=0.7 = mj (v,)

E':FzJFE}EMm; (?‘?2’ ?.?3:] = m-lz- ('E?:, vﬂ:] + m-lz- (vﬂ’ vlj =
0.3+0.3=0.6 =mj (v,)
Z':F;JFE}EM'm; (151, vzj = mi_' (tjl’ vzj + m; (vlf 1'.53] =
-0.2+-0.4=-0.6= m7 (v,)
E':FzJFE}EMmE_ (?‘?2’ ?.?3:] = mE ('E?:, vﬂ:] + mE (vﬂ’ vlj =
-0.3+-0.4=-0.7 = m7 (v;)

Thus {w, v, ,v,17; His a bipolar perfect fuzzy
matching.

Here, I (G) =(0.6,0.7).
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Theorem 1: Let G = (A, B) be a bipolar fuzzy graph
on the cyce (V, E). If m;.L (u, v)
constant = ki, (say) and My [u, i?j = con-
stant = k2, (say), ¥W(w,v) € E and if
m] (u) = 2k, and mj(u) = 2k, then
M = E is a bipolar perfect fuzzy matching.

Proof:
Since only two edges are incident with each vertex for a
cycle, for any vertex u £ V,

E':u,u}EE m-it [:ur ’E:Jj = mi-!- [:ur E:J':] + m; (TJ,, Wj
where v, w € V.

Z m; (w,v) = m; (wv) + m; (ww)
(uw.v)EE
Therefore E is a bipolar perfect fuzzy matching in G.
The converse of the above theorem need not be true.
This can be seen from the following example.

Example 3: Consider the following bipolar fuzzy graph
Gon(V,E).

vy (0.5, =0LT)

(ha-0.5) ,/.r\l (0.2, -0.4)
£3 ™

(1, =050 (07020 g, —0.6)

Here E is bipolar perfect fuzzy matching in G but the
conditions of the above theorem are not satisfied.

Theorem 2: Let G =
on a complete graph (V, E). If m] (u) =
constant = k,, (say) and my (u) = con-

(A, B) be a bipolar fuzzy graph

stant = k, (say), ¥(w,v) € E and if
mﬂ(uv]— == k;and mq[uv]—f= ky
(say), (u -;_;]:] on the cyce C_ and
m; (u,v) = : and m;(w,v) = k“_z;",‘v‘

edges not on the cycle C then M = E is a
bipolar perfect fuzzy matching.

Proof
Let G = (A, B) be a bipolar fuzzy graph on a complete
graph K _on (V, E).

For any complete fuzzy graph K_two edges are incident
with each vertex of the cycle and remaining (n-3) edges
are incident with the interior vertices.
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Hence,

Yiumerms (wv) = 2k; + (n— 3)( ]

= 2k +k -2k, = k = m] (), for each vertex u.

S mi) = 2k, + (n—EJEI:—E_“]

(wv)eE

2k

=2k, +k, -2k, = k,=m7 (u).

Therefore E is a bipolar perfect fuzzy matching in G.

The converse of the above theorem need not be true.
This can be seen from the Example 3.

Theorem 3: Let G= (A, B) beabipolar fuzzy graph onastar

Proof:
For all

v, EV,

graph (V,E), where V ={v, vy, 7%, ..., ¥
If'm;LF (t’ijz constant =k , (say) and My (”;j
=constant=k, (say), ¥ i = 1,2, ...

n—l}'

,nandif

m (v) = (1.~ Dk, and my (1) = (n — Dk,
then E is a bipolar perfect fuzzy matching for
G.

m} (v, v,) = min { m} (v),
my (v)}
=min { (n— 1)k k )=k,

m (v,v,) = max {3 (o) m3 (v,)}

x mé’ (W:yfj =

= min { (n—1)k, k,}= k,
I;-, w; }EEk ( 1jk1(81nce

(n-1) edges are incident with )

=My 1(@)

Em: (7-5’:"'-5’;'] =X

=(n— 1)k,

(v )EE k 2

(Since (n-1) edges are incident with 4 )

=m; (v)

Thus E is a bipolar perfect fuzzy matching in G.
The converse of the above theorem need not be true.
This can be seen from the following:

Example 4.

(0.1, —0.2)y o

v (0.1, —0.3)

(0.1, —0.3)

(0.1, —0.2) (0.2, —0.1)

Lo (0.2, —0.1)

w(0.7, —0.8)

(0.3, —0.2)

v (0.3, —0.2)
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Here E is a bipolar perfect fuzzy matching. But the
conditions of the above theorem are not true.

The following theorem establishes that a strong regular
bipolar fuzzy graph need not have a bipolar perfect fuzzy

matching in G.

Theorem 4: Let G = (A, B) be a strong regular bipolar
fuzzy graph on (V, E), with each vertex is of
degree at least two. Then E is not a bipolar

perfect fuzzy matching for G.

Proof:
Suppose E is a bipolar perfect fuzzy matching for G.
Then Z':.‘.L,L‘:'EE m-il‘- [u: t’:] = mI (uj,"?r u eV
and
Yiumes Ma (W v) = my(W),Yu €V,

Since G is regular, ¥, _ mj (u,v) = constant = k,

(say) and Eu:y My ('Uu vj = constant = k2 (say).

Therefore, m'{ (u) = k and my(u) = k,vu ev.

Since each vertex is of degree atleast two,
m; (w,v) <kg.

Therefore, min{m] (), mj (v)} < ky, since G is
strong.

= minf{ky, k. } < ky = ky < kg a
contradiction.

Thus E is not a bipolar perfect fuzzy matching for G.
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4. Conclusion

In this paper we have derived a sufficient condition for a
bipolar fuzzy graph on a cycle or a complete graph or a
star graph to have a bipolar perfect fuzzy matching. This
could be extended for fractional fuzzy matching.
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