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Abstract— In this paper, we consider Wheel and Bistar
graph and assign membership function for the edges of these
graphs. Fuzzy graph structures for these graphs are
constructed. R-independent edge colouring number yg, of a

fuzzy graph structure and the strong R-edge colouring
number yg_ of a fuzzy graph structure are computed.
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I. INTRODUCTION

The notion of fuzzy sets was introduced by L.A.Zadeh
[17] in 1965 which paved way to development of Fuzzy
graph theory. The first definition of Fuzzy Graph was
introduced by Kaufmann [4] in1973 and then it was
developed by Azriel Rosenfeld [3] in 1975. The concept of
fuzzy graphs was discussed by Mordeson and Nair [7],
Bhattacharya [2], Sunitha and Vijayakumar (2002) and so
on. Graph structure concept was introduced by E.Sampath
kumar [16] in 2006. Later Fuzzy graph structures were
introduced by Ramakrishnan and T.Dinesh [13, 14, 15] in
2011. Colouring of fuzzy graphs was developed by
S.Munoz, T.Ortuno, J.Ramirez and J.Yanez[8]. Later by
S.Lavanya and R.Sattanathan [5,6].

Il. METHODOLOGY

Let G (V, E) be a graph with vertex set VV and edge set E.
This G becomes a fuzzy graph [9] when membership
function is assigned for vertices and edges as p: V — [0,1]
and w:V xV — [0,1]. Here, the membership function for
edges is assigned following a certain pattern. Then the
edges with same membership function are grouped as
Ry, R, ... R, [10, 11, 12]. Then we obtain a fuzzy graph
structure  G(V,Ry,R, ... R,).For this fuzzy graph
structure G, R-independent edge colouring number Xr; Ofa
fuzzy graph structure and the strong R-edge colouring
number yg,of a fuzzy graph structure are obtained.A set of
edges in a fuzzy graph structure is R-independent if for any
edge in R; is not a subset of end vertices of some R;
edge (i # j).

A set of edges in a fuzzy graph structure is strongly
R —independent if for any edge in R; is not a subset of the
union of end vertices of different R; edges(i # j).

The R-independent edge colouring number g of a fuzzy
graph structure G is minimum order of the partition of edge
set into R-independent sets.

The strong R-edge colouring number y, of a fuzzy

graph structure G is minimum order of the partition of edge
set into strong R-independent sets.

For any fuzzy graph structure g, (G) < xg (G)
Theoreml.1: For the membership function defined for the
edges fuzzy graph structure of wheel graph W, )(Ri(l/T/) =
2 IXRS(W)= n.

Proof:

Consider,W,, (C,, + K; is the wheel with n +
1 vertices
and 2n edges)(Fig.1)

Figure 1

Let w(vy,v3) = x1, W(V3,Vs) = Xz, W(Vs, Vs) = X3,...,
H(Vn—1, V) = Xn—z HW(Vn, V1) = Xpoq, WV, V2) = Xy
HW, v1) = x;, WV, v2) = X3, (v, V3) = X3, .y
H(V, V1) = Xno1, BV, V) = Xy

The value of x;,x,, %5 ... Xx_1,%y lies in [0,1] and
{xq,%2,%x3, ... ,%Xn_1,%y }Iisstrictly non decreasing.

Figure 2
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Group the edges with same membership functions

Ry = {(v2,v3), (v, v1)},
Ry = {(v3,v4), (v, v,)},
Ra = {(va, v5), (v, v3)},

Ry 1= {(vn, 1), (0, V1),
Ry = {(vy,v2), (v, )}

W, (W,,Ry,R;, ...,R,_1,Ry,) is a fuzzy graph structure
of wheel graph(Fig.2).

Here, {(v3,v3), (V3,Vs), (V4 Vs), wov, (U, 11), (V1, V3)}
form an R-independent set.

{(v' vl)' (‘U, UZ)' (‘U, US)' R (‘U, vn—l)' ('U, vn)}
another R-independent set.

form

There exist 2 R-independent sets. Hence, x, (W,) = 2.
{(172' U3), (U, vl)}' {(U3, U4), (vl vz)}» {(U4_, US)' (U, U3)}, Y

{(v, 1), W, v} {(v1, v2), (v, v,)} IS a partition of the
edge set into R —strongly independent sets. There exist n
R-strongly independent sets. Hence, XRS(Wn) =n.

For the membership function defined for the edges fuzzy

graph structure of wheel graph,iv’,,
XRL' (Wn) = 2' XRS (Wn) =n

Theorem1.2: For the membership function defined for the

edges fuzzy graph structure of Bistar graph B, ,,
~ ~ n+lifm<n

1o (Bn) =2, (B0 = (0 0 0

Proof:

Case:1

Consider B,,,(m <n) Consider B,,, (Figure3) The
graph B, ,, is a bistar obtained from copies of Ky, and Ky,
by joining the centre vertices by an edge. It has m + n + 2
vertices and m + n + ledges.

m<n

m Figure 3

LEt |J.(l7, vl) = X1, |J.(l7, 172) = X2, H(U: U3) = X3,..0s
LV, V) = Xy BV, Vmg1) = Xmaq, - 00, V) = Xy
L, v) = Xppq (W, Uy = X,0(W, Uy) = X,

496

R Uz) = Xg,eoo WU, Up) = Xy

The value of x,x,, X5 ... x,_1,%, lies in [0,1]
{ %1, %5, %3, . , Xn_1,%y } i strictly non -decreasing.

and

Figure 4

Group the edges with same membership functions

Ry = {(v,v1), (W, uy)},
R, = {(v,v2), (W, uy)},
{\’3 = {(v,v3), (w,u3)},

R = {0, 0), (1)},
Rm+1 = {(U, vm+1)}'
Rm+2 = {(U, vm+2)}'

R, = {(v,v)},

Rpy1 = {(w,v)}

(Em,n) (Bm,nv Rll RZ! R3, L] Rm! Rm+1 Rm+2' (LN Rn! Rn+1)
is a fuzzy graph structure of bipartite graph(Fig.4).

Here,

{(v,v1), W, v2), W, 13), ..., (¥, V), (V, Vims1)} (U, Vins2) }s oo
, (v, v,), (u, v)} form an R-independent set.

Here, {(w,u)}, (wuy)}, (W u3)},..., (u,uy)orm
another R-independent set.

There exist 2 R-independent sets. Hence, XRi(Em,n): 2.
{(U, vl); (u, ul)}; {(U, U2), (u' uZ)}! {(U, U3), (u! u3)}' QLY
{(‘U, vm): (u' um)}: {(U, Um+1)}, {(‘U, Um+2)}: ey

{(v,v)}, {(u,v)} is a partition of the edge set into R-
strongly independent sets. There exist n + 1 R-strongly
independent sets. Hence, x, (Em,n) =n+1

For the membership funciion defined for the edges fuzzy
graph structure of Bistar graph B,, .,

XRi(Em,n) =2, XRS(Em.n) =n+1 lfm < n.
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Case: 2

Consider B, ,, (m = n) Consider B, (Fig.5) The graph
B, is a bistar obtained from copies of K;, and K, by
joining the centre vertices by an edge. It has 2n+ 2
vertices and 2n + ledges.

Figure 5

Let p(v,vy) =x1, W, vy) =%, WO, v3) = X3,...,
H(V, 17m) = Xm, H(V' 17m+1) = Xm+1, ~~-+l(17. Un) = Xn
H(w, ) = Xppq B, uy) = Xq,0(U, Uz) = Xy,

w(u, uz) = xz,..., LU, up) = Xy

The value of x;, x5, X5 ... X,_1,%y lies in [0,1]

{%1,%5,%3, . , Xn_1,%y }isstrictly non -decreasing.

and

m=n

Xn+1

Figure 6

Group the edges with same membership functions
Rl = {(17, vl)' (u' ul)}v
RZ = {(17, UZ)' ('Ll, uZ)}v
83 = {(v,v3), (W, uz)},

Ry = {(v,v), (W, un)},

Ryi1 = {(w,v)}

(En,n) (Bn,n 1 RI' RZ' R3' e Rn—1; Rn ) Rn+1) iS a fUZZy
graph structure of bipartite graph(Figure 6).

Here,
{(w,v1), (0, v2), W, V3), ..., (0, V1), (W, v) (u, )} form
an R-independent set.

Here,

{(u' ul)l (u' uz)}' (u' uS)l R (u' un—l)' (u, un)}form
another R-independent set.

497

There exist 2 R-independent sets. Hence, x , (En,n) =2
{(17, vl)l (u' ul)}' {(17, 772), (u, uz)}' {(U, 173), (u' u3)}: ey

{(v,v), (u,u,)}, {(u, v}is a partition of the edge set into
R-strongly independent sets. There exist n + 1R-strongly
independent sets.

Hence, x, (B,,) =n+ 1.
For the membership function defined for the edges fuzzy
graph structure of Bistar graph En,n

X, (Bun) =2, 2 (By) =n+1

Case:3

Consider B,,, (m >n) Consider B,,, (Figure7) The

graph B, , is a bistar obtained from copies of K; , and Ky,
by joining the centre vertices by an edge. It has m + n + 2
vertices and m + n + ledges.

m>n

Figure 7

\%

Let H(w, v1) = X4, H(v,v2) = x2,0(V, v3) =
x3""’ , "'5“(”! vn) = xn: P—(u: ul) = xl,l.l(u, uZ) = X2,
w(w, uz) = Xz, WU, Up) = Xy W(W, V) = Xy

The value of xq, x5, X5 ... x,_1,%, lies in [0,1]
{x1,%5,%3, . , Xn_1,%y }isstrictly non -decreasing.

and

m>n

Figure 8

Group the edges with same membership functions
Ry = {(v,v1), (W, uy)},

R, = {(v,v2), (u, uz)},
83 = {(U' U3)'(u! uS)}f
Ry = {(v,0), ()},

Rps1 = {(W uny1)},
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Rz = {(Wuns2)}

Ry = {(wum)},
Rmi1 = {(w,v)}
(Em,n)( Bm,n 4 RI' RZ' R Rn' Rn+1' Rn+2' Eh Rmv Rm+1) iS a
fuzzy graph structure of bipartite graph.
Here,{(v, v1), (v, v2), (v, v3), ..., (V, V), (W, Un+1),
(w, Upy2)} - (U, uy), (u, v)} form an R-independent set.
Here, {(w,u)} (w,uy)} (W, uz)l, ..., (w, uy)form
another R-independent set.

There exist 2 R-independent sets. Hence, y,, (Em‘n) =

2. {(U, 171), (u! ul)}' {(U, vz), (u' uz)}: {(U, Ug), (u' uB)}: R

{(U, vn)' (u' un)}' {(u’ un+1)}' {(u' un+2)}: ey
{(w,u)} {(u,v)} is a partition of the edge set into R-

strongly independent sets. There exist m + 1 R-strongly
independent sets. Hence, x, (B, =m+ 1.

For the membership function defined for the edges fuzzy
graph structure of

Bistar graph B,,, ,,
XR.(E’m,n):Z, Xp (Em,n)z m+1lifm>n.

LFor the memGership function defined for the edges fuzzy
graph structure of Bistar graph (B, ) Xz, (Bm.n)=2,

~ n+lifm<n
XRS(B’”'") o {m+1ifm>n'

R-independent edge colouring number yg, of a fuzzy
graph structure and the strong R-edge colouring number
Xr, Of a fuzzy graph structure are computed for fuzzy
wheel graph structure and fuzzy bistar graph structure.

CONCLUSION
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