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Abstract — In this paper, regular domination, regular
split domination in fuzzy graph, regular non split
domination in fuzzy graph, regular connected
domination in fuzzy graph and totally regular
domination in fuzzy graph are introduced and discuss
its properties. Also introduced inverse regular
connected domination number. Furthermore this new
domination parameter is compare with other known
domination parameters
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1. INTRODUCTION

The study of domination set in graphs was
begun by Ore and Berge. Kulli V.R. et.al introduced the
concept of split domination and non-split domination in
graphs. Rosenfield introduced the notion of fuzzy graph
and several fuzzy analogs of graph theoretic concepts
such as path, cycles and connectedness. Nagoor Gani
and Radha discussed on regular fuzzy graphs.
A.Somasundram and  S.Somasundram  discussed
domination in Fuzzy graphs. They defined domination
using effective edges in fuzzy graph. In this paper, the
concept of regular domination, regular split domination
in fuzzy graph, regular non split domination in fuzzy
graph, regular connected domination in fuzzy graph
,Jinverse regular connected domination and totally
regular domination in fuzzy graph are discussed and
establish the relationship with other parameter which is
also investigated.

2. PRELIMINARIES
Definition 2.1[9]

Let V be a finite non empty set. Let E be the
collection of all two element subsets of V. A fuzzy
graph G=(o, p) is a set with two functions ¢ :V—[0, 1]
and p: E—[0, 1] such that p(uv) < o(u)Ac(v) for all u, v
e V.

Definition 2.2[9]

Let G=( o, W) be a fuzzy graph on V and V,;c
V. Define 63 on V; by o1(u)=c(u) for all ue V; and
on the collection E; of two element subsets of V,; by
Mi(u v) = p(u v) for all u,v € V4, then (o4, Yy is called
the fuzzy subgraph of G induced by V, and is denoted
by <V;>.

Definition 2.3[9]
The order p and size q of a fuzzy graph
G= (o, p) are defined to be p= 3 o(u)
ueV

and g= > p(uv).

uveE
Definition 2.4 [9]
Let G= (o, p) be a fuzzy graph on V and DcV
then the fuzzy cardinality of D is defined to be Z o(u).

ueD
Definition 2.5[9]

An edge e= uv of a fuzzy graph is called an
effective edge if p(uv) = o(u) A o(v).

N(u) = { veV/ p(uv) = o(u) A o(v)} is called
the neighborhood of u and N[u]=N(u) w {u} is the
closed neighborhood of u.

The effective degree of a vertex u is defined to
be the sum of the weights of the effective edges incident

at u and is denoted by dE(u). Y. o(Vv) is called the
veN(u)

neighborhood degree of u and is denoted by dN(u). The
minimum effective degree 3g(G)=min{dE(u)lueV(G)}
and the maximum effective degree A (G) =
max{dE(u)lue V(G)}.

Definition 2.6[9]
The complement of a fuzzy graph G denoted

by Gis defined to be G=(o,i) where
puv) =o(u) Ac(v) —p(uv).

Definition 2.7[9]

Let o: V =>[0,1] be a fuzzy subset of V. Then
the complete fuzzy graph on o is defined to be (o,u)
where p(uv) = o(u) Ac(v) for all uveE and is denoted
by K.

Definition 2.8[9]
A fuzzy graph G= (o,u) is said to be connected
if any two vertices in G are connected.

Definition 2.9[9]

A fuzzy graph G=(o, W) is said to be bipartite if
the vertex V can be partitioned into two nonempty sets
V; and V, such that p(vy,v,)=0 if vi,voeV; or v, VoeVo.
Further if p(u, v)=c(u) A o(v) for all ueV, and veV,
then G is called a complete bipartite graph and is
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denoted by K, .., where c;and o, are, respectively, the
restrictions of ¢ to V4 and V.

Definition 2.10[9]

Let G=(o,u) be a fuzzy graph on V. Let u,veV.
We say that u dominates v in G if p({u,v})=c(u)Ac(v).
A subset D of V is called a dominating set in G if for
every vgD, there exists ueD such that u dominates v.
The minimum fuzzy cardinality of a dominating set in G
is called the domination number of G and is denoted by

(G) or .

Definition 2.11[5]

A Dominating set D of a graph G=(o, p) is a
split dominating set if the induced subgraph <V-D> is
disconnected.

Definition 2.12[9]

A dominating set D of a fuzzy graph G=(o, W)
is connected dominating set if the induced fuzzy sub
graph H=(<D>,c’,lt') is connected. The minimum fuzzy
cardinality of a connected dominating set of G is called
the connected dominating number of G and is denoted

by ve.

Definition 2.13[11]

A dominating set D of a fuzzy graph G=(o, )
is a non split dominating set if the induced fuzzy
subgraph H=(<V-D>,c',u") is connected. The non split
domination number ¥,:(G} of G is the minimum fuzzy
cardinality of a non split dominating set.

Definition 2.14[6]

Let G = (o, W) be a regular fuzzy graph on G'=
(V, E). If ds(v) = k for all veV, (i.e) if each vertex has
same degree k , then G is said to be a regular fuzzy
graph of degree k or k-regular fuzzy graph.

Remark 2.15 G is k-regular graph iff 3=A=k.
Definition 2.16[6]

Let G = (o, W) be a fuzzy graph on G".The
total degree of a vertex ueV is defined by tdg(u) = dg(u)

+o(U)= Z,u(uv) + o (u) . If each vertex of G has the
uvek

same total degree k then G is said to be a totally regular

fuzzy graph of total degree k or k- totally regular fuzzy

graph.

Definition 2.17

The domination set D of the fuzzy graph G
= (o, W) is said to be regular dominating set if the
following conditions are satisfied (i) Every vertex in D
is of same degree. The fuzzy regular domination number
1{(G) is the minimum fuzzy cardinality taken over all
minimal regular dominating sets of G.
Definition 2.18

The domination set D of the fuzzy graph
G = (o, W) is said to be regular split dominating set if the
following conditions are satisfied (i) Every vertex in D
is of same degree (ii) < V-D > is disconnected. The
fuzzy regular split domination number v(G) is the

minimum fuzzy cardinality taken over all minimal
regular split dominating sets of G.

Example 2.19
U, 02 0.1 U,(0.1)
0.1 01
u,(©.1) 01 U40.2)

Fig.2.1
Ds(G) = {us, Us}, v(G) = 0.2

Definition 2.20

The dominating set D of the fuzzy graph G =
(o, W) is said to be regular non split dominating set if
the following conditions are satisfied (i) Every vertex in
D is of same degree (ii) < V-D > is connected. The
fuzzy regular non split domination number v,,5(G) is the
minimum fuzzy cardinality taken over all minimal
regular non split dominating sets of G.
Example 2.21
V,(01)

V,(0.2) 0.2

V,(0.3)

V,(0.1) 02 V,(0.2)
Fig.2.2

Dins (G) = {V1,V4}, ans(G) =0.8

Definition 2.22

The dominating set D of a regular fuzzy graph
G = (o, W) is said to be strong regular non split
dominating set if all regular non split dominating Dy
having the same fuzzy cardinality. The fuzzy strong
regular non split domination number ygns(G) is the
minimum fuzzy cardinality of a strong regular non split
dominating set.

Example 2.23
V03 03 V/,(0.3)
03 03
V,03) 03 V40.3)
Fig.2.3
Dsrns(G) = {V]JVZ} ’ (Or) {V2|V3} ’ (Or) {V31V4}l (OI’)
{v1,vs}, Ysms(G) = 0.6

Definition 2.24

The dominating set D of a regular fuzzy graph
G = (o, ) is said to be regular connected dominating set
if all <D> is connected. The fuzzy regular connected
domination number v.(G) is the minimum fuzzy
cardinality taken over all minimal regular connected
dominating sets of G.
Example 2.25
From the figure 2.3

Dre(G) = {va,v2}, {v2,va}, {va,va}
<D, is connected
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Yre = 0.6

Definition 2.26

The dominating set D, is an inverse regular
connected dominating set if D¢’ is subset of V- D, isa
regular connected dominating set with respect to D,.
The fuzzy inverse regular connected domination number
Yire(G) is the minimum fuzzy cardinality taken over all
minimal inverse regular connected dominating sets of
G.

Example 2.27
V4(0.1) 0.1 V,0.1)
V,(0.1) V,(0.1
0.1
01
V,0.1) V40.1)
V(0.1) 01 Vg(0.1)
Fig. 2.4

Dirc = {V1,V5,V3,V4}, <Dj,c> is connected
Dirc (G) e V - Dirc: {V51V6,V71V8}1

<D, > is connected

Remark 2.28  vi(G) + Vi (G) =p
Definition 2.29

The dominating set D of a fuzzy graphs
G = (o, ) is said to be totally regular dominating set if
all vertices in D are same total degree, the fuzzy totally
regular dominating number vy, (G) is the minimum
fuzzy cardinality taken over all minimal totally regular
dominating set of G

Remark 2.30
deg(v) = sum of the fuzzy cardinality of all
edges incident with V. It is denoted by dy).

Remark 2.31 total degree (v) = d(v) + o(v)

V0.1 0.1

V,01 V01
Fig.2.5
Du(G) = {vs,v7}
Yir = 0.7

3. MAIN RESULTS
Theorem 3.1
For any regular fuzzy graph G = (o, W), ¥(G) <
¥rs(G)-

Proof

By definition of y(G)-set, v,s(G)-set the result is
obvious.
Theorem 3.2

For any fuzzy graph G = (o, W), if D is a
regular split dominating set then V— D, is a dominating
set.

Theorem 3.3

For any regular fuzzy graph G= (o, M) has a
Ysms-S€t then (i) the number of vertices are even (ii) has a
cycle(iii) Alternate vertices have same fuzzy cardinality.

Theorem 3.4
A regular split dominating set D of G is
minimal if and only if for each vertex veD one of the
following conditions holds.
(i) There exists a vertex ue V-D such that
N(u)y~D={v}.
(if) v isanisolated vertex in <D>.
(iii) <v-D> is connected.
Proof
Suppose that D is minimal and there exists a
vertex veD such that v does not satisfy any of the above
conditions. Then by conditions (i) and (ii) D'=D—{v} is
a dominating set of G, also by (iii)) <V-D'> is
disconnected. This implies that D' is a regular split
dominating set of G, which is contradiction.
Theorem 3.5
For any regular fuzzy graph G = (o, W) is
v.(G)-set all edges having same fuzzy cardinality.
Proof
Let G = (o,u) be a fuzzy graph then, the degree
of all vertices in G are equal. By definition 2.18, all
v(G) set having the same fuzzy cardinality. Every
regular connected dominating set is a connected
dominated set hence the theorem.
Theorem 3.6
If H is the spanning sub graph of the regular
fuzzy graph G = (o, [) then yms (H) = vims(G).
Proof
Let (G) = (o,u) be a fuzzy graph and H =
(o',1) be the fuzzy spanning sub graph of G. Ds(G) is
the minmum fuzzy cardinality regular  non split
dominating set of G. Dy(H) is the fuzzy regular non
split dominating set of H but not minimum.
Therefore s (H) = s (G).
Theorem 3.7
If G=(o, W) is a fuzzy graph then Yre
G) + v,.(G) =p, where vy,.(G)is the inverse regular
connected dominating set of G.
Proof
Let (G) = (o, 1) be a fuzzy graph and D(G) is
the fuzzy regular connected dominating set of G and
D.(G)then 7,(G) = > o(v) then v(G) +
veV-D,,
7(G) =p.
Theorem 3.8
For any regular fuzzy graph G = (o, W),
e (G) <7 (G).
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Proof

Every regular connected dominating set is a
connected dominated set hence the theorem
Theorem 3.9
For any regular fuzzy graph G = (o, W),

Yu (G) <7, (G).

Theorem 3.10

If G=(o,p) is a regular fuzzy graph with all vertices
having equal fuzzy cardinality then both vy, —set and v, —
set exist also yy =7, .

Theorem 3.11
For any regular fuzzy graph G = (o, W), ¥

(G) = (G).
Observation3.12
For any regular fuzzy graph v, (G) < v, (G) <

Yrc (G) =¥ms (G) £ v(G) .
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