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Abstract- In this paper, regular fuzzy graph and edge regular
fuzzy graph are discussed on the various aspects. The regular
fuzzy graph and edge regular fuzzy graph are compared
through various examples are provided. Many procedures
have been established during the past few decades yet there is
need of procedure to compare the regular and edge regular
fuzzy graph.
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1. INTRODUCTION

Fuzzy graph theory was introduced by Azriel
Rosenfeld in 1975. Now, fuzzy graphs have been witnessing a
tremendous growth and finds application in many branches of
engineering and technology. NagoorGani and Ratha
introduced the concept of regular fuzzy graphs in 2008. Ratha
and Kumaravel introduced the concept of edge degree, total
edge degree and discussed about the degree of an edge in
some fuzzy graphs.In this paper,regular and edge regular
fuzzy graph are studied.We make a comparative study
between regular and edge regular fuzzy graph.

Il. PRELIMINARIES
Some important definitions are given below.
DEFINITION: 2.1

Let V be a finite non empty set. The triplet G =
(V» O ) is called a fuzzy graph on ¥+ where @ and M are

fuzzy sets on V and E(VXV) respectively such that
u(a,b) < min {o(a),o(b)]iorqrab €y,
EXAMPLE a(0.5)
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Figure 2.1: G = (V:T:H)

DEFINITION: 2.2

A fuzzy graph G is complete if plab) -

a(a) Aa(b) for all a,b= V, where ab denotes the edge
between a and b.

DEFINITION: 2.3

Let G: (© ,H) be a fuzzy graph on G". (V,E) .The
degree of a vertex a is

de@)= Zazp B(@B) The minimum degree of G s
5(G) =N dg ), ¥V € v }and the maximum degree of G
is 4G)=V{de )7V Evy.

DEFINITION: 2.4

Let G: (Z,*) be a fuzzy graph on Gg:(V,E).The total

degree of a vertex a< VvV is  defined

bytde (@) = Zgzp n(ab) +o(a)
DEFINITION: 2.5

Let G : (9,1 ) be a fuzzy graph on G* . (V,E). The
degree of an edge ab is

d¢(ab) =dg(a) +dg(b)- u(ab)
This is
(ﬂ,b] = Ea:E}:].E LL(E'C] + E aceB [ (Chj
0 c= cEa

= E|1|:EE H(fmj +EE]‘JEE H(ij - ZH(abj .

equivalent

t
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The minimum edge degree of G is8g(G) =g
de [ab],"fabEE }

The maximum edge degree of G isaz(G)
= Vyde(ab), YabEE}.

DEFINITION: 2.6

Let G: (%) be a graph on G (V,E) .The total
degree of an edge abE is defined by
td; (ab) = dc(a) + dg (b)-p(ab),

This is equivalent to

-tdc. [ﬂbj = Ea:f}f IJ»[ﬂC'] +
Seocs u(eh) + (ab) = dg(ab) + i(ab)

DEFINITION: 2.7

Let G: (9,1 be a fuzzy graph on G* . (V,E) . If each
vertex in G has same degree.Then G is said to be a regular
fuzzy graph or n —regular fuzzy graph.

DEFINITION: 2.8
a G*

LetG: (%,H) be a fuzzy graph on ¥ : (V,E) . If each
vertexin G has same total degree n. Then G is said to be a
totally regular fuzzy graph or n — totally regular fuzzy graph
Example: 2.8

a(04) 03

c(0.4)

Figore 22:G7 : (V.E)

dca) = 06 9e(b) = 06, Do) = 0.6tdc(al= 10,
tdc(b) =10 tdz(c)= 19

Here, G is a regular fuzzy graph. Also G is a totally regular
fuzzy graph.

111. COMPARISON BETWEEN REGULAR AND EDGE
REGULAR FUZZY GRAPH
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The vertex and edge regular fuzzy graphs are
compared and tabulated.Any complete graph is regular. But
this result does not carry over to the fuzzy case. A complete
fuzzy graph need not be regular.

Table 1: The vertex and edge regular fuzzy graphs are

compared
Fuzzy Graphs Fezular Fdze rezalar Totally rezular | Lotally edze resular
(vertex) (edze) {vertex) (edze)
d; (o] = d (5] T G] td-(ak] = Td (be)
1=1d = rd,(5) 16=186
G ismot 15= L5 Gis
ragular 5 iz mot iz totallyedge
Edg= totally regular
ragulsr regular
d; (] =d (5] ERCT] td. o) td_(ac] = 1d,(ab)
a@5) 04 B3 06=06 = d(ak) = td () 10z 0.8
08z 04 1110
02 02 Gis G irmot
regular G isnot G isnot totally eds
Edg= totally ragular
regulsr reguisr
T

Any complete graph is regular. But this result does
not carry over to the fuzzy case. A complete fuzzy graph need
not be an edge regular.

Table 2
Tuzzy Graphs Fezular Edzerezular | Totally regular Totally edze |
{vertex) (edze) (vertex) regular{edze)
ENESIEES LTUE:) RGO EY A G] ERE] td (o) = d (6] | td;(oh) Bd)
=d.(B)
04 07 03 0E=14 12222
G is not 14=1.4 G is not
o 0 4 regulor Gis totally
Edze ragulsr
regular

To) = 6. 15) T4, (6B = T0BC)
08209 13=13

G iz mot G iz totally edge
ragular regular

Let G: (°,H) be a fuzzy graph on G*, (V.E). IfHisa
constant function if and only if the following are
equivalent:

1. Gisaregular,
2. Gisedge regular,
3. Gisatotally edge regular.

Table 3
Fuzzy Graphs Regular Edge Totally Totally
(vertex) regular regular edge regular(edge)
(edze) (vertex)
a(0.4) 03 b (0.4) d:(w) = 0.6 d () td, (v) td, (uv) = 1.0
forall =0.6 =1.0 foraill
vEV forall forall uw EE
ur EE vEV
0.6 10
0.6 1.0
al0.4) 0. d.(v) =0.8 dg () td, () td, (u) = 1.2
0.4 forall =0.8 =1.2 forall
vEV foraill forall uw EE
ur €E veEV
08 1.2
b(0.4) - c(0.4) 0.8 1.2
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Table 4
Fuzzy Regular Edge Totally Totally edge
Graphs (vertex) regular regular regular
(edge) (vertex) (edge)
a (0|6 0.6 b({.6) d (v) =12 dg(uw) td (@) =18 td, (uw) = 1.8
forall =1.2 forall forall
0.6 0.6 vEV forall veEV uw EE
uy EE
(0.4 0.6 acg.6) 112 12 18 18
d(v) =0.8 dg () td (v) =12 td, (uw) = 1.2
forall =08 forall forall
vEV forall rEV uww €E
uy EE
12 12
0.8 0.8

1V. CONCLUSION

In this paper, we made a fuzzy graph theory one of
the concepts is based on regular fuzzy graph and another side
is based on edge regular fuzzy graph. In this regards a diagram
is satisfied the both vertex and edges fuzzy graph.It is useful
to new research of fuzzy graph theory and also we need to
improve the concept of fuzzy graph theory in future.
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