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Abstract

Domination is a theoretical concept in graph theory. In this paper, [j, k]- set domination in Fuzzy Graphs is introduced. We study
some important properties and derive some results. By [J, K]-set domination, a subset D in a Fuzzy graph G = (V, E) is a [j.k]-
set, if every Fuzzy vertex v that is not in the dominating set is adjacent to at least j but not more than k vertices in D. We
consider the vertices j and k as small positive integers. The Domination number is denoted by y;qG), which is the minimum
cardinality of a dominating set.
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1. Introduction

Introduction of Graph Theory was introduced by D.B West [17]. Zadeh. L. A introduced the concept of fuzzy relations
[18] in his paper. Rosenfield. A [14] introduced the notion of Fuzzy graphs and several Fuzzy analogs.
Somasundaram. A and Somasundaram. S[16] discussed domination in Fuzzy graphs using effective edges.
Domination in Fuzzy graphs using strong arcs was discussed by Nagoorgani and Chandrasekaran [11]. Fundamentals
of domination have been studied by Haynes. T.W et al [5]. The Basic idea of [1,2]-domination was studied by
N.Murugasan et al.[8] Musthapha Chellalia et al.[9] are the authors who have given clearer definitions and
properties of [1,2]-sets. Domination in Fuzzy graphs was defined by S.Ramya, S. Lavanya, and D. Jayanthi Prasanna
[13,4]. A New approach to the domination of Fuzzy graphs was given by S. Ismail Mohideen et al. 3]. Domination in
Fuzzy directed graphs was founded by Enrico Enriquez et al. [2]. Application of Fuzzy graphs was concentrated by
A.Muneera and Dr R.V.N. Srinivasa Rao [7]. Strong domination in Fuzzy graphs was discovered and applied by O. J.
Manjula and M. S. Sunitha [6].

2- Domination in Fuzzy graphs was studied by A.Nagoorgani et al. [12]-Vertex domination in Fuzzy line graphs
has been implemented by N. Sarala and T. Kavitha [15]. Fuzzy converting problems of Fuzzy graphs and their
applications in the Indian economy are founded by Anushree et al. [1].

In this paper, we have generalised the [j, k] - set domination number of a Fuzzy Graph.
2. Preliminary:

Definition 2.1: Consider the graph G = (V, E). A subset D of a vertex set V is a dominating set of G if, for every
vertexu € I\ Dthere exists a vertex v € D such that uv is an edge of G. The domination numbery (G)of G is the
smallest cardinality of a dominating set D of G.

Definition 2.2: A Fuzzy Graph G = (o, p) is a set with two functions 6:V— [0, 1] and p: E — [0,1] such that
u{urv) < o(u)aoW) for all u,veV.

Definition 2.3: if G = (o, ) is a Fuzzy Graph onV andu,veV,then u dominates vinG
ifu (w,v)= o(wra(v)
Definition 2.4: The underlying crisp graph of G = (o, ) is denoted by G* = (o*. u*) where
o*={u €V : ag(u)>0}and
w={uv)eV xV: u(uv)>0}
Definition 2.5: The order p and size q of the fuzzy graph G = (o, p) are defined by
p=2 o (v) and q =2 u(u,v)

vely u,veE

Definition 2.6: A Fuzzy Graph G is said to be a strong Fuzzy Graph ifu* is a strong neighbour and a complete
Fuzzy Graphifu (u,v)= o(u)ac (v)Vu,ving*
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Definition 2.7: The [j, k]-dominating set D ofa Fuzzy Graph G = (V, E) is defined as if for every nodev
eV\Dsatisfiesj < |[N(v)ND|< k.

3. [1, 2] Set domination in Fuzzy Generalised Petersen Graph

Theorem 3.1: The number of[1, 2] dominating sets of the generalised Petersen graph is

k+2
| Dzl F (P(n,2)] | = { whenK =1,2,3-

Proof: Letvi, v2,v3 -+, vn and u1, uz, u3--- un are the Fuzzy vertices of the Generalised Petersen Graph.
For each Fuzzy vertex u,v €V if pu(u,v)= o(u)ac (v)= > the Fuzzy vertex u dominates the vertex v.

In [1, 1]- dominating set of a Fuzzy Graph G for every vertex v € V — D, there exists u € D such thatu dominates v In the
generalised Petersen graph, every vertex viinV—-D . We have the adjacent vertices
ui-1 and ui+1,i = 2,3...such that ui inD dominaes the Fuzzy vertices vi-1 and vi+1in V — D.

In [1, 2]-dominating set for each Fuzzy vertexviin V — D, we have two adjacent verticesui-iandui+1, such that
ui-1 and ui+1 dominate the vertex viin V—D, i = 2,3

The Fuzzy dominating vertices are given below.
U1, U3, U4, U5 -+ Un—1
U2, Us, U, Us *** Un

U3, Us, U6, U7 *** Un+l

Un, U2, U3, " Un-2

Therefore, the Generalised [1, 2]-Fuzzy dominating set of the Generalised Petersen Graph is

/ U2k1+s-2, Uk2+s+1 if2kl+s—2 <nifk2+s+
1 <nwherek1=1,2
k2=1,2,3-
2k14+s—-2=pn+q,
Dpa[ F (P(n,2)] = if2kl+s—2>nk2+s+1=pn+gq,
ifk2+s+1>n
foranyfixerintegerp
| k1=1,2,
i k2=1,2,3-
wheres =1,2,3-

Hence| Dpa[ F (P(n,2)] = k+2
and ypi21 F[P(n,2)] =k + 2

Theorem 3.2: If 1 < | N(v)a D | < 2,then the Fuzzy vertexv belongs to every [1,2]- dominating set.

Proof: Let G be a fuzzy graph, so the graph must satisfy the conditionu (n,v) < o (u)a o(v), i.e., the length of u
andv must be the min {c (u), 6(v)}. Suppose if pu (u,v)= o (u) A o(v) foravertex u € Vthenuhas a strong
neighbour vin V — D. i.e., (u,v) is the strong arc.

For [1, 1]-domination, we could find only one strong neighbour for [1, 2]- domination.

We could find two strong neighbours vi-1 and vi+1, that is, foreach v € V — D we can find u in D such that N (u) = vi-1
and N (u) =vi+1.

Suppose let us assume that u has no strong neighbour in D. Then we haveNs (u)= Q. So, the Fuzzy vertexv is not dominated
byui-1andui+1. So you belong to either [1, 1]-dominating set or [1, 2] - dominating set.

Theorem 3.3: [1, 2]-A dominating set of a Fuzzy Graph G is a dominating set.
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Proof: Letvi1, v2,v3 --- vn be vertices of the fuzzy graph.o(v1),o(v2) --- o0(vn) are the weights of the fuzzy vertices.

u(ut, vi),u(ul, v2) -« - U(un—1, vn) are the weights of the lengths
V1v2, v2v3 -+ vn-1vn for the Fuzzy Graph u (u,v) < o (u)a o(v) for each fuzzy vertices

v € V-D is adjacent to u in D, and when u(u,v)= o(u)ao(v), that is, for strong domination the arc
(u,v),u strongly dominates v.

Suppose every vertex vin V — D is adjacent to u in D. The Fuzzy vertex u dominates the Fuzzy vertex v so itis called a[l, 1]-
dominating set.

If the vertexvi € V — D is adjacent toui—-1andui+1where i = 2, 3,4....Therefore v is dominated by ui—1andui+1it comes
under [1, 2]-domination.

Remark 1: Strong domination is symmetric.

Remark2:0(u)=1 = uiscalledthestrongestvertexforu €V
Remark 3:0(u)e (0.7,1)=>uiscalledthefirstgradevertexforu eV
Remark 4:0(u)€ (0.5,0.7)> uiscalledthesecondgradevertexforu €V

Remark 5:0(u)€ (0,0.5)=> uiscalledthethirdgradevertexforu €V

Application: To handle real-life uncertainties, fuzzy mathematics is the best of all fields of mathematics. The Fuzzy graph is
one of the strong tools to model the relationship between various features with imprecision. Fuzzy logic has been used in
numerous applications such as facial pattern recognition, air conditioners, washing machines, vacuum cleaners, antiskid braking
systems, transmission systems, control of subway systems, and unmanned helicopters.

Acknowledgement: The authors are grateful to everyone who contributed to the success of this work.

Conclusion:

In this paper, we have generalised the [1, 1] and [1, 2]-dominating number of a fuzzy graph and its application. Similarly, we can
study [j, k]-domination number of special graphs.
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