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Abstract: In this paper the concept of fuzzy labeling for wheel graph has been introduced. The generalized formula for n- dimensional wheel
graph of the vertices and edges has been discussed. A graph G = (o, p) is said to be a fuzzy labeling graph, if o: V - [0, 1] and p: VxV - [0, 1] is
bijective such that the membership value of edges and vertices are distinct and W (u, v) <o (U) A o (v) for all u, v e V.
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1. Introduction

In 1965, Zadeh introduced concept of uncertainty by fuzzy set [5]. A fuzzy set is defined mathematically by assigning each
possible individual in the universe of discourse a value, representing its grade of membership, which corresponds to the degree, to
which that individual is similar or compatible with the concept represented by the fuzzy set.

The fuzzy graph was introduced by Rosen field using fuzzy relation where represents the relationship between the objects by
previously indicating the level of the relationship between the objects of the function sets [3]. Fuzzy graphs have many more
applications in modelling real time systems where the level of information inherent in the system varies with different levels of
precision [6].

2. Preliminaries

The basic concept of fuzzy graph and fuzzy labelling graph were discussed. Let U and V be two sets. Then p is said to be a fuzzy
relation from U into V if p is a fuzzy set of UxV. A fuzzy graph G = (V, o,u) of a nonempty set V together with a pair of function
o: V- [0,1] and u: E - [0,1] ,it satisfy wu(v ,u) £ o(v) A o(u) for all v, u e V. A path P in a fuzzy graph is a sequence of distinct
nodes v,, v,...v, such that p(v,, v;,; ) >0; 1<i <n; here n = 1is called the length of the path P. The consecutive pairs (v, v;,4)
are called the edge of the path.

A path P is called a cycle if v;= v, and n 2 3. The strength of a path P is defined to be the weight of the weakest arc of the path.
An arc of a fuzzy graph is called strong if its weight is at least as great as the strength of the connectedness of its end nodes when it
is deleted. A graph G = (V, g, ) is said to be a fuzzy labelling graph, if o: V- [0,1] and x:VxV- [0,1] is bijective such that the
membership value of edges and vertices are distinct and u(u ,v) < o) A o (v) for all u v €V [1] [2].

An elegant definition of a metric in a fuzzy graph has been given by Rosenfeld [3]. If p is the path consisting of the vertices
X1, X, ... Xy inafuzzy graph G = (z,7), the u- length fuzzy graph is define by 1(p) wherel(p) = X%, u(x;_1,x;)~t For two vertices
X,y in G, the p- length of all paths joining X and Y. The p- distance §(u, v) is the smallest p -length of any u — v path and & is
metric. Suppose G = (o, w)is a fuzzy graph with V as the set of vertices. The eccentricity e(v) of a vertex v €V is defined to be the
maximum of all the p- distance &(v, u) for all u in V. The radius of a connected fuzzy graph is the minimum of all eccentricities of
the vertices of the fuzzy graph. An eccentric node v, isa node v* such that e(v) = §(v, v*). Anode v is called a diametrical node if
e(v) = diam(G) [3] [6]. If G* is a cycle then the fuzzy labeling cycle G, has exactly only one weakest arc [1].
Definition2.1: A cycle graph G is said to be a fuzzy labeling cycle graph if it has fuzzy labelling [1].
Proposition2.1: Let G, be a fuzzy labeling cycle such that G* is a cycle, then it has (n —1) bridges.
Proposition2.2: Let G = (0., , o ) be a fuzzy graph such that G* is a cycle. Then a node is a fuzzy cut node of G if and only if it is
a common node of two fuzzy bridges [7].
Proposition2.3: If G* is a cycle with fuzzy labeling then it has (n —2) cut nodes [1].

3. Methodology

3.1 Fuzzy graphs

A fuzzy graph G = (V, o, u) is a triple consisting of a nonempty set V together with a pair of functionso:V — [0, 1]and u: E —
[0, 1] such that for all x , y € V, u(x , ¥) < 6(X) A o(y).

3.2 Fuzzy labeling

A graph G = (o, W) is said to be a fuzzy labeling graph, if o: V — [0, 1] and W: VXV — [0, 1] is bijective such that the membership
value of edges and vertices are distinct and i (u, v) <o (U) A o (v) for all u, v E V.

Proposition3.1: If G* is a cycle with fuzzy labeling then, the graph has exactly two end nodes.

Proposition3.2: If G, is a fuzzy labeling cycle graph, then every bridge is strong and vice versa.

Proposition3.3: If G, is a connected fuzzy labeling graph then there exists a strong path between any pair of nodes.
Proposition3.4: Every fuzzy labeling graph has atleast one weakest arc. Proposition: For any fuzzy labeling graph G, , (G, ) is a
fuzzy end node of G, such that the number of arcs incident on, 6(G,, ) is at least two.

Proposition3.5: Every fuzzy labeling graph has at least one end nodes.[1].

JETIR1906N12 | Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org | 748


http://www.jetir.org/

© 2019 JETIR June 2019, Volume 6, Issue 6 www.jetir.org (ISSN-2349-5162)

4. Result and discussion
4.1 Fuzzy labelling of Wheel graph

Wheel graph is obtained from a cycle C, by adding a new vertex and edges joining it to all the vertices of the cycle [7].A wheel
graph is said to be a fuzzy wheel graph in which all the vertices and edges has membership function and said to satisfy
Y(vi,v;) < tw)at(v)) forallv,v; €V
Fuzzy wheel graph is denoted by FW,.
Theorem1: Every n — dimensional wheel graph admits fuzzy labelling of a graph.
Proof: Let W, be wheel graph, Define a fuzzy wheel graph FW,, = (V,t,y), a non-empty set V together with a pair function 7 :
V - [0,1]and y : E - [0,1] for all v, v, € Vit satisfy
Y, v) < t(wdat(v) - (1.1

A fuzzy labeling of a graph FW,, = (V,t,y) of a nonempty set V together with a pair of functionst: V — [0,1]andy: E —
[0, 1] it satisfy
Y, v) <t(wat(y) - (1.2) forall vy, v, €V
Wheel graph is obtained from a cycle C, by adding a new vertex and edges joining it to all the vertices of the cycle

Let us consider the n- dimension of wheel graph, n > 3, is obtained from a cycle C, by adding a new vertex and edges
joining it to all the vertices of the cycle
Define the membership function of the vertices of a wheel graph is

t(vy) = 2ntl — where i=1,2,3..
Case (i)
Let us consider any the consecutive path of I, which contains all the vertices and maximum number of edges of the graph of a
graph W,

Uy, Upy Ug...... v; €V andey, e, e;5...... e,_1EV
The path of W, is

Vie1V,€5 .....V;€i_1 E P,

Then define every pair of the vertices of the edges is

y(e):v; X vipq — ﬁwhere i=1,2,3....2n
Case (ii)
Let us consider star graph S,, of W,
In star graph, the edges which adjacent with v,, expect e;_, edge. Define

Y(ens+i):v =1,2,3....2n
Case (iii)
Consider the edge Which lies in path of the cycle does not belong in the path B, (i,e) only one edge of W,.

€ Vg X Vi = 155, where i =2n.

Here every membership function of vertices (v,), t(v,), t(v3) ... 7(v,) and y(vy,v;) are distinct, and it satisfies the equation 1.1
and 1.2
Hence n - wheel graph admits Fuzzy labelling of graph.

5. Algorithm of fuzzy labeling wheel graph

Step:1 Fix n, (i,e) the dimension of a wheel graph
Step:2 Fix the membership value to maximum number edges of any path of W, by

y(e):v; X vy = 3 \Wwhere i=1,2,3....2n.
Step:3 Fix the membership value of remalnlng edges which does not belong to path B, by
Y(€nsi):i Vpyr X V; = = where i=1,2,3....2n.
Step:4 Fix the membership value of remaining edges which does not belong to path P, and star graph by
y(e): V1 X v; - 3 ,where i =2n.
Step:5 After giving membershlp value to all edges, than fix membership function to vertices by
™(v) = where i=1,2,3...n.
Step:6 By step 1,step 2 step 3 must satisfies y(v, v;) < t(v,)a t(v,) for all v, v, € V otherwise repeat step2.
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Verification:

Figure 5.1: Fuzzy labelling of wheel graph

Step:1 Fix n=6
Step:2 In any consecutive path,
i=1then y(e)):vy X v, —
i = 2theny(e,) = 0.0002
i = 3 then y(e;) = 0.0003
i = 4theny(e,) = 0.0004
i =5then y(eg) = 0.0005
i = 6 then y(e;) = 0.0006
Step:3 Fix the membership value of edges (i,e) v, adjacent with v;, v,, v3, v,, Vs, Vg

which implies membership of y(e;)is 0.0001

1
106—2

i =7 then e;:v; X v, > == (i) y(e;) = 0.0007
i=8 theny(eg) = 0.0008
i=9 theny(ey) = 0.0009
i=10theny(e;,) = 0.0010
i = 11 then y(e;;,) = 0.0011
Step:4 Fix membership value of edge which does not belong to cyle of the path

. 12
i=1ly(e;y):vg X v; = v = 0.0012.

Step:5 There are 7 vertices of wheel graph FIW, then fix membership function of the vertices are v,, v,, v3, vy, Us, Vg, V7

t(vy) = 21(()66)_*21 =0.0013

t(v,) = 0.0014
t(v3) = 0.0015
t(v,) = 0.0016
t(vs) = 0.0017
t(ve) = 0.0018
t(v,) = 0.0019

6. Conclusion

In In this paper, the concept of fuzzy labeling has been derived for wheel graphs. Fuzzy labeling for cycle related graph have been
discussed. We further extend study on cycle free graph.
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