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I. INTRODUCTION

The notion of fuzzy set theory was introduced by L.A.Zadeh in 1965 [13]. Using the concept of fuzzy subsets the concept
of fuzzy graph was introduced by A.Rosenfeld in 1975 [11]. After that several authors including Moderson and Nair [9],
Bhattacharya and suraweera [1], Bhutani and Rosenfeld [1-3], etc. have took initiative in growing fuzzy graph theory.

E. Sampathkumar [12] introduced the concept of graph structure, which in particular is a generalization of the notions like
graphs, signed graphs and edge-coloured graphs with the colorings. The study of graph structure is relevant because it
helps to study the various relations and the corresponding edges simultaneously. Dinesh.T and T.V Ramakrishnan [5,6,7]
introduced the concept of Fuzzy graph structures using the concept of graph structure in [12]. Fuzzy graph structure
concept is developed by grouping the edges with same membership function.

In this paper, we introduce p;-bipartite fuzzy graph structure, completely p;-bipartite fuzzy graph structure and some
characteristics. Also we introduce pj-balanced fuzzy graph structure, completely p;-balanced fuzzy graph structure and
study some properties. Also generalize all these concepts.

Il. PRELIMINARIES

Definition 2.1[13] A fuzzy set of a base set V :{vl,vz ,....Vn}(non empty set) is specified by its membership function

o ;where oV — [0,1] assigning to each v, €V, the degree or grade to which V € o .

Definition 2.2[10] A fuzzy graph G=(o,u) is a pair of functions o:V— [0,1] and w:VxV — [0,1], where for all
Vi, V; eV, we have ,u(vi,vj SG(Vi)/\ G(Vj) for each (Vi,vj)eV xV . Here o and u are respectively called
fuzzy vertex and fuzzy edge of the fuzzy graph G=(o, ).

Definition 2.3[12] A graph structure G=(V,R,R;......,R\) consists of a non-empty set V together with relations Ry,
R,,..,Rc on V which are mutually disjoint such that each R;,1<i< k, is symmetric and irreflexive. If (u,v)eR;, for some i,
1<i<k, we call it an R;- edge and write it as uv.

Example 2.4[12] Any graph can be regarded as a graph structure G=(V,R,R,) where uve R; if and only if uv is an edge
of G and xyeR; if x and y are non adjacent vertices in G.
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Definition 2.5[5] Let G=(V,R;,R;....,R) be a graph structure and p,ps,pa,....px be fuzzy subsets of V,R;,...,Rg
respectively such that pi(X,y)<u(x)Au(y) for every x,yeV and i=1,2,....k. Then G = (u, plvpz,...,pk) is a fuzzy graph

structure of G.
Example 2.6[5] Let V={Vq,V1,V2,V3,V4,V5,V6,V7}, Ri={(Vo,V1),(V1,V2),(V2,V3),(Vo,V3) },
Ro={(Vo,V4), Rs= (V3,V4),(V4,V5),(V5,V0), (Ve,V7)}. Let G=(V,R; Ry,R3) be a graph structure.

Let G =(w,p1.p2.ps) Where p(v)=0.8, n(v1)=0.9, n(v2)=0.6, p(vs)=0.5, n(vs)=0.6, p(vs)=0.7, u(ve) =0.6, u(v;) =0.5,
p1(Vo,v1)=0.8, p1(V1,V2)=0.5, p1(V2,V3)=0.5 p1(Vo,V3)=0.5
pz(V(),V4):O.6, p3(V3,V4):O.5, p3(V4,V5):O.6, p3(V5,V0)=0.4, p3(V5,V7):0.5.

G =(u,p1.p2,p3) is a fuzzy graph structure of G=(V,Ry Rz,R3).
In cases where p; -values are zeros, do not write them explicitly.

Throughout this paper G and 6 represent the graph structure G=(V,R; R,,...,Ry) and its fuzzy graph structure
G =(u, p1,P2,---,Px), Unless otherwise specified.
Definition 2.7[5] Let G be a graph structure and 6 be a fuzzy graph structure of G. If (X, Y) € sup p(pi ), then (xy) is
said to be a p, -edge of G.
Definition 2.8[5] An Ri -cycle of 6 is an alternating sequence of vertices and edges V,,€,,V;,€,,...,V, 4,€,,V, =V,
consisting only of R, -edges.
Definition 2.9[5] G is a p; -cycle if and only if (Sup p(x),sup p(p,),sup p(p,),....sup p(p,))isan R, -cycle.
Definition 2.9[5] G is a fuzzy p, -cycle if and only if (sup p(u),sup p(p,),sup p(p,),...sup p(p,))is an R.-

cycle and there exists no unique (X, y) in sup p(p;) such that p, (X, ¥) = A{p; (u,v) esup p(p;)}
Definition 2.10[5] An alternating sequence of vertices and Rj-edges for some ie{iy,iy,...,i;},1<r <k, of a graph structure
G=(V,RuR.....,RJisan R;; ; -path where R, , R, ,...,R; are some among Ry R.....,R«which are represented in it.

Definition 2.11[5] Let Vo,vy,...,v, be a sequence of vertices of G . Let pi, (Vj4,V;) >0 for every j=1,2,...,n for some
pe{l1,2,...,r} where Pi s Pi, 1+-+» Pi AT€ SOME AMONG P12, ,Pk- Then vovy...vy is a Pij,..i. -path.

Definition 2.12[5] G is a Pii,..i -cycle if and only if (sup p(z),sup p(p,),sup p(p,),.--,.sup p(py))is an
Ri,.i -cycle (py, Py ,-.., p;, are some among pa,pa,....px Which correspond to R, ,R; ..., R; ).Definition 2.13[5] Gis
a fuzzy p;; ; -cycle if and only if (sup p(u),sup p(p,),sup p(p,),.-.,sup p(p,))is an R;; ; -cycle and there

exists no unique (X, Y)in Usup p(p; ) such that \r/ o (X,y)= /\{\r/ P (u,v) eUSup p(o: )}
q g=1" q=1" 'a q

q=1 q=1
Definition 2.14[12] A set {R,,R,,...,R, }of relations on a set V is mutually independent if for any two relations
aband R;,i# ], the following holds: If abis an R;-edge, then {a,b} is not a subset of V (R;) . In other words, if
abisan R, -edge then }{a, b}mV(Rj)‘ <1.
Definition 2.15[8] A signed graph is balanced if no cycle in G contains an odd no. of negative edges.
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Proposition 2.16[8] A signed graph is balanced if and only if its vertex set can be partitioned into two sets
VlandV2 such that each positive edge joins vertices of the same set and each negative edge joins vertices of different
sets.

111. BIPARTITE AND BALANCED FUZZY GRAPH STRUCTURES

Definition 3.1 G is said to be P -bipartite fuzzy graph structure for some 1,1<i <K if the vertex set V can be

partitioned into two sets V,,V, such that every p, -edge joins a vertex in V, and a vertex in V, .
Definition 3.2 G is said to be completely p, -bipartite fuzzy graph structure if for each 1,1<i <k .Gis p; -bipartite.

Definition 3.3 G is said to be Pi PP, -bipartite fuzzy graph structure,1<i<r <k if the vertex set V can be
partitioned into two p; o, ;...0, independent sets V,,V, such that there is no o -edge 1< j <i betweenV,andV, .

Definition 3.4 6 is said to be p, p,...p; -bipartite fuzzy graph structure1 < i <k, if the vertex set V can be partitioned
into two sets V,,V, such that every p, -edge, L<r <1 joins a vertex in V, and a vertex inV, .

Proposition 3.5 A fuzzy graph structure 6 is p; -bipartite fuzzy graph structure if and only if it does not have an odd
fuzzy p, -cycle, 1<i<K.

Proposition 3.6 A fuzzy graph structure G is PiPiq-+-P, -bipartite fuzzy graph structure if and only if every

fuzzy p;; ; -cycle from the set{p;, p;,,.., o, }which corresponds to{R;,R; ;,...,R, },1<i<r <K contains even
number of edges.
Proposition 3.7 A fuzzy graph structure G is p,p,...p; -bipartite fuzzy graph structure if and only if it does not have

an odd fuzzy p;; ; -cycle from the set{p;, p,,.., p;} which corresponds to{R, R,,...,R;},1<i <k.

Definition 3.8 A fuzzy graph structure G s said to be fuzzy p; -balanced if V can be partitioned into two p, -
independent sets V,,V, such that the only edges joining V,andV, are p, -edges.

Definition 3.9 A fuzzy graph structure 6 is said to be completely p, -balanced fuzzy graph structure if 6 isp, -
balanced for each 1.

Definition 3.10 A fuzzy graph structure G s said to be fuzzy p;p;,,...p, -balanced if V can be partitioned into two
PiPiy--P,-independent  sets  V,,V, such that the edges joining V,andV,are fromp,,pi. ..., P, -
edges,1<i<r<Kk.

Proposition 3.11 A fuzzy graph structure G is p; -balanced,1<i <k ifand only if every p, -cycle in G contains even
number of p, -edges.

Remark 3.13 If G is completely p, -balanced for eachi,1<i <Kk then number of p, -edges is 2r for some integer
r>0.

Proposition 3.14 A fuzzy graph structure G is p; -balanced, then Gis p; -bipartite, 1 <i <k . Converse need not be true.

Copyright to JIRSET DOI:10.15680/1JIRSET.2017.0607025 12639


http://www.ijirset.com

ISSN(Online) : 2319-8753
=T ISSN (Print) : 2347-6710

International Journal of Innovative Research in Science,
Engineering and Technology

(An 1SO 3297: 2007 Certified Organization)

Website: www.ijirset.com
Vol. 6, Issue 7, July 2017

Proposition 3.15 A fuzzy graph structure G is completely p; -balanced, then G is completely p; -bipartite fuzzy graph
structure.

IV. CONCLUSION

In this paper we extend the concepts of Bipartite and Balanced Graph structure to Fuzzy Graph Structures. The concept of
fuzzy graph structures is very useful in solving many real life problems.
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