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Abstract- The fuzzy domination number 4 (G) of the fuzzy graph
G is the minimum cardinality taken over all fuzzy minimal
dominating set of G. The minimum cardinality of a fuzzy k-

dominating set is called the fuzzy k-dominating number ]’rk (G)

.The maximum incident degree of a fuzzy graph is A (G).In this
paper we prove some theorems that relate the parameters

Y @), Yi@), A@).

Index Terms- Fuzzy graph, fuzzy dominating set, fuzzy k-
dominating set, fuzzy k-domination number.

I. INTRODUCTION

he study of dominating sets in graphs was begun by ore and

berge, the domination number is introduced by cockayne and
Hedetniemi. Rosenfeld introduced the notion of fuzzy graph and
several fuzzy analogs of graph theoretic concepts such as paths,
cycles and connectedness. A Somasundram and S.
Somasundram discussed domination in fuzzy graph. They
defined domination using effective edges in fuzzy graph. Nagoor
Gani and Chandrasekaran discussed domination in fuzzy graph
using strong arc. we also discuss the domination number of the
fuzzy digraph , fuzzy k-dominating set,fuzzy k-domination
number,fuzzy multiple domination

Preliminariesl.1:

e A fuzzy subset of a nonempty set V is a mapping
c:V—[0,1]

e A fuzzy relation on V is a fuzzy subset of V x V.

e A fuzzy graph G = (o, p) is a pair of function c:
V—[0,1] and p:VxV—[0,1] where p(u,
v )<o(u)A o(v) foru,ve V.

e The underlying crisp graph of G= (o, p) is
denoted by G*=(V,E) where
V={ueV :o(u>0}tand E={(u,v) e VxV:(u,v

)>0}.
e The order p and size q of the fuzzy graph G = (o,
p ) are defined by
p= 2o(v)andq= Yp(u,v).

veV (u, v)e E
e Let G be a fuzzy graph on V and SV, then the
fuzzy cardinality of S is defined to be > o(v).
veS
e The strength of the connectedness between two
vertices u , v in a fuzzy graph G is w(u,

v)=sup{p k(u V)k=1,23.....},
where p k(u SV)=sup{p(uw,ul)A p(ul,u2)......... A
u(uk-1,v)}.

e Anarc (u, v) is said to be a strong arc or strong
edge, if w (u, v) > u ® (u,v) and the vertex
Type equation herev is said to be a strong
neighbor of u.

e vertex uis said to be isolated if u (u, v)=0 for all
u£v.

e In a fuzzy graph, every arc is a strong arc then
the graph is called strong arc fuzzy graph.

e A path in which every arc is a strong arc then the
path is called strong path and the path contains n
strong arcs is denoted by pn .

e Let u be a vertex in a fuzzy graph G then
N(u)={v: (u , v) is a strong arc} is called
neighborhood of u and N[u]=N(u)U{u} is called
closed neighborhood of u.
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Strong arc fuzzy graph

Il. Fuzzy MULTIPLE DOMINATION

Definition2.1

G=(o,n) be a fuzzy graph. A subset D of V is said to be
fuzzy dominating set of G if for every v € V-D, there exists u€ D
such that (u,v) is a strong arc.

Definition2.2

A fuzzy dominating set D of a fuzzy graph G is called
fuzzy minimal dominating set of G , if for every vertex v € D,D-
{v}is nota fuzzy dominating set.

Definition2.3

The fuzzy domination number 4 (G) is the minimum
cardinality taken over all fuzzy minimal dominating sets of G .It
is also defined by fuzzy y set of a fuzzy graph G.
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Definition2.4
G= (o,u) be a fuzzy graph . And let D be a subset of V. A
vertex v E€ V-D is said to be fuzzy k-dominated if it is dominated

by at least k vertices in D. that is [N (v) | D|=k.

Definition2.5
In a fuzzy graph G every vertex in V-D is fuzzy k-
dominated ,then D is called a fuzzy k-dominating set.

Definition2.6
The minimum cardinality of a fuzzy k-dominating set is

called the fuzzy k-domination number ]’{k (G).

Definition2.7

The fuzzy k-domination number of a fuzzy graph G and the
fuzzy domination of a fuzzy graph G are equal when k=1 that is
if k=1 theny;(G)=y(G).
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D={a.d. g} andV-D={b.c.e.f.h} vi(G=y(G).

Definition2.8

G= (o,u) be a fuzzy graph . And let D be a subset of V.
also forl <j<k,if D is a fuzzy k-dominating set ,it is also a fuzzy
j-dominating set and then v;(G)<y«(G).

Definition2.9

A fuzzy dominating set D of a fuzzy graph G is called
multiple dominating set of G if for each vertex in V-D  be
dominated by multiple(more than one vertex) vertices in D.

Definition2.10

G= (o,u) be a fuzzy graph. The incident degree of a fuzzy
graph is defined as number of incident arcs on a vertex v; It is
denoted as d(v;).

The maximum incident degree of a

defined by A (G)= Y{d(G)vEVY}

fuzzy graph G is

Theorem2.1
If Disa fuzzy vy set of a of a fuzzy graph G, then at least
one vertex in V-D is not dominated by multiple vertices.

Proof:
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D={b.c.e.Lh}and V-D={a.d.g} Dis a fuzzy two dominating set

Let D be a fuzzy minimum dominating set in G and assume
that every vertex in V-D is dominated by multiple vertices .Let
uU€V-D and let v and w be two vertices in D which dominate u.
It follows from our assumption that every vertex in V-D is
dominated by at least one vertex in D-{v,w}.Therefore, the set

1 1
D _p_qvwy Y {u} is fuzzy dominating set. But since|D " <|DJ,
contradict the assumption that D is a fuzzy minimum dominating
set.

Theorem2.2
If G is a fuzzy graph with A (G)=k>2, then ]”k (G)=y(G)+k-2.

Proof:
Let D be a fuzzy minimum Kk-dominating set in G, let
u€V-D and let vq,vo,vs,...... vy be distinct vertices in D which

dominate u .and A (G)=k>2, we know that V-D= ¢ because there
is always a fuzzy k-dominating set, each vertex in V-D is
dominated by at least one vertex in D-{ V,,vs,...... vk }

Therefore u dominates each vertex in{ v,,vs,...... vk}, we

1
know that the set D =D-{ vovs.....ve }Y {ulis a fuzzy

1
dominating set in G. Therefore y(G)SlD |= }rk (G)-(k-1)+1= ]’Ik
(G)-k+2.

Theorem2.3 For any fuzzy graph G, ]”k (G)=kn/ (A (G)+k).
Proof:

Let D be a fuzzy minimum k-dominating set and let t
denote the number of arcs between D and V-D. since the degree

of each vertex in D is at mostA,tgA ]”k (G). But since each
vertex in V-D is adjacent with at least k vertices in D, we know

t>k(n- ]”k (G)).combining these two inequalities produces ]”k
(G)=kn/ (A (G)+k).

I11.  CONCLUSION

In this paper we define the concepts of fuzzy k-dominating
set, fuzzy k-domination number .Next we introduce the fuzzy
multiple domination and further we proved the theorems based
on fuzzy domination number and fuzzy k-domination number of
a fuzzy graph.

WWWw.ijsrp.org



International Journal of Scientific and Research Publications, Volume 3, Issue 12, December 2013 3
ISSN 2250-3153

(1]
[2]

(3]

(4]

(5]

(6]

(7]

(8l

(9]

[10]

REFERENCES

A.Nagoor Gani, and V.T.Chandrasekaran, Domination in Fuzzy Graph,
Advances in Fuzzy Sets and Systems, 1 (1) (2006), 17-26.

A.Nagoor Gani, P.Vadivel, Contribution to the Theory of Domination,
Independence and Irrendance in Fuzzy Graph, Bulletin of Pure and Applied
Sciences, Vol-28E (No-2)2009, 179-187.

A.Nagoor Gani, P.Vadivel, On Domination, Independence and
Irrenundance in Fuzzy Graph, International Review of Fuzzy Mathematics,
Volume 3, No 2, (June 2008) 191-198.

A.Nagoor Gani, P.Vadivel, On Irrendundance in Fuzzy Graph, Proceeding
of the National Conference on Fuzzy Mathematics and Graph Theory.
Jamal Mohamed College, Tiruchirappalli, March-2008, 40-43.

A.Nagoor Gani, P.Vadivel, On the Sum of the Cardinalities of Independent
and Independent Dominating S sets in Fuzzy Graph, Advances in fuzzy
sets and systems, Volume 4, Number 2, 2009, Page 157-165.

A.Nagoorgani, P.Vadivel, Relation between the Parameters of Independent
Domination and Irredundance in Fuzzy Graph, International Journal of
Algorithms, Computing and Mathematics, Volume 2, Number 1, February
2009.

A.Somasundaram, S.Somasundaram, Domination in Fuzzy Graphs-1,
Elsevier science, 19 (1998) 787-791.

B.Bollabas, E.J.Cockayne, Graph Theoretic Parameters Concerning
Domination, Independence, and Irredundance, Journal of Graph Theory,
Vol-3 (1979) 241-249.

B.R.Allan and R.Laskar on domination and Independent domination
numbers of a graph, Discrete Mathematics, 23, (1978) 73-76.

E.J.Cockayne, O.Favaron, C.Payan, and Thomason, A.G. Contribution to
The Theory of Domination Independence and Irredundance in Graph,
Discrete Mathematics 33 (1981) 249-258.

[11]

[12]

[13]

[14]
[15]
[16]
[17]

[18]

G.Nirmala , M.Sheela, Global and Factor Domination in Fuzzy
Graph,International Journal of scientific and Research Publications,
Volume2,Issue6, June2012 ISSN 2250-3153

G.Nirmala , M.Sheela, Fuzzy Domination Number ,SCP.-published in
proceedings of the International conference on Algebra and its
Applications.ISBN978-81-924767-1-1 Page N0279-290

G.Nirmala , M.Sheela,.Fuzzy Effective Shortest Spanning Tree Algorithm
in Scientific Transaction in Environment and Technovation,Volume-
6,Issue-2,December 2012 ISSN 0973-9157.

G.Nirmala,M.Sheela, Domination in Fuzzy Digraph Accepted by
Aryabhatta Journal of Mathematics and informatics.

J.N.Mordeson, and P.S.Nair, Fuzzy Graphs and Fuzzy Hyper Graphs,
Physica- Verlag, Heidelberg, 1998; Second Edition, 2001.

K.R.Bhutani, and A.Rosenfeld, Strong arcs in fuzzy graphs, Information
Sciences, 152 (2003), 319-322.

O.Faravan, Stablity, Domination and Irredundance in Graph, Journal of
Graph Theory, Vol-10 (1986) 429-438.

T.Haynes, S.T.Hedetniemi., P.J.Slater, Fundamentals of Domination in
Graph, Marcel Deckker, New York, 1998.

AUTHORS

First Author — G.Nirmala, Associate Prof. PG and Research
Department of Mathematics, K.N.G.A.College (Women),
Autonomous, Thanjavur, Thanjavur District. Tamilnadu, India.
Second Author — M.Sheela, Research Scholar, Manonmaniyam
Sundharanar University, Thirunelveli, Tamilnadu, India.

WWWw.ijsrp.org



