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ABSTRACT
In this paper we introduce domination in soft graphs and some of their properties.
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1. INTRODUCTION

Soft set theory [1] was introduced by molodstov in 1999 as a general mathematical tool for dealing with uncertainties.
The operation of soft sets are defined by maji et al. [2] rajesh k.thumbakara et al. have been introduced soft graph [4]
& investigated some of their properties.

2. PRELIMINARIES

2.1 Soft sets:

Definition 2.21: [2] let U be a non empty finite set of objects is called universe and let E be a honempty set called
parameters.

An ordered pair (F,E) is said to be a soft set over U, Where F is a mapping from E into the set of all subsets of the set
U.thatis F : E — P(U). The set of all soft sets over U is denoted by S(U).

Definition 2.2.2: [4] Let (F, A) be a soft set over V. then (F, A) is said to be a soft graph of G if the sub graph induced
by F(x) in G, F(x) is a connected sub graph of G forall X € A.

The set of all soft graph of G is denoted by SG(G).

3. DOMINATION IN SOFT GRAPHS

Definition 3.1: A set D is said to be a dominating set of a soft graph (F, A) if for every X € A, every vertices of
f (X) inV-D is adjacent to at least one vertex in D

Example 3.2: Agraph G = (V, E) is
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Let A = {v;, V4, Vs}.define the set value function F by
F(x) = {y/x is adjacent to y}
F(v1) = {va,va}, F(Va) = {v2,v3,vs}, F(vs) = {V2,V3,Va}
In this graph {v,, va} is a dominating set.

Definition 3.3: A dominate set D of a soft graph is a minimal dominating set D' if no proper subset D'c D is a
dominating set. The dominating number y(F, A) of a soft graph (F, A) is the minimum cardinality of a dominating
set of (F,A).

In the example 3.2, {v3} is a minimal dominating set of that soft graph

Proposition 3.4: Dominating set of a soft graph and dominating set of a graph (which gives that soft graph) are
independent.

Example 3.5: A graph G is

vl v2

Dominating set of G {vy, va}.
Let A= {V2,V5}

Let F(x)={y/ isadjacentto Yy}

F(v2) = {v1,V3,vs}
F(vs) = {va,va}

{vs} is a dominating set of a soft graph (F, A).

Theorem 3.6: A dominating set D of a soft graph is a minimal dominating set if for each d € A, one of the following
holds.
1. disnotadjacent to any vertex in D

2. thereisavertex Ce D3:N(c)nD={d} where N(c)={veV:V €E}.

Theorem 3.7: For every soft graph (F, A) if D is a minimal dominating set then for every X € A ,F(X)—D isanull
graph.

Definition 3.8: An independent set of a soft graph (F, A) is a subset S of V 3: for every X € A<V no two vertices
of F(x) are adjacent in (F,A).

Example 3.9: Agraph G = (V, E) is
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Let A={vy, vs}

Let F(X)={y/d(x,y)<2}
{Vv,, v, Vs, Vg} is the independent set of a soft graph (F, A).

Definition 3.10: For N> 2 a soft graph (F,A) is n-partite soft graph if A can be partitioned into n non-empty subsets
V1,Va,...,V, 3. forevery X € A, no edge of f(x) joins vertices in the same set. The sets vy, Vy,...,V, are called partite sets

of G.

Theorem 3.11: Let (F, A) be a soft graph which is not complete and P > 4. Then a set consisting of any two adjacent
vertices of (F, A) forms a minimal dominating set of (F, A) iff (F, A) is soft isomorphic to the complete K-partite soft

graph Kpipo,..., ok for some K and P; = 2 foreachi

Theorem 3.11: If D is an independent dominating set of a soft graph (F, A) then D is both a minimal dominating set of
(F, A) and a maximal independent set of (F, A). conversely, if D is a maximal independent set of (F, A) then D is an
independent dominating set of (F,A)

REFERENCES

1. D. Molodtsov, Soft set theory-First results, Comput. Math. Appl., 37(1999), 19-31.

2. P.K. Maji, R. Biswas and A.R. Roy, Soft set theory, Comput. Math. Appl., 45(2003), 555-562.

3. H. Aktas and N. Cagman, Soft sets and soft groups, Inform. Sci., 177(2007), 2726-2735.

4. Rajesh K. Thumbakara and Bobin George, soft graphs, Gen. Math. Notes, Vol. 21, No. 2, April 2014,
pp. 75-86 ISSN 2219-7184.

5. Jennifer M. Tarr, "Domination in graphs" (2010). Graduate Theses and Dissertations, University of South
Florida Scholar Commons.

6. Wayne Goddard and Michael A. Henning, Independent Domination in Graphs, South African National
Research Foundation and the University of Johannesburg.

7. N. Murugesan and Deepa S. Nair, The Domination and Independence of Some Cubic Bipartite Graphs, Int. J.

Contemp. Math. Sciences, Vol. 6, 2011, no. 13, 611 — 618.

Source of support: Nil, Conflict of interest: None Declared

[Copy right © 2015. This is an Open Access article distributed under the terms of the International Journal
of Mathematical Archive (IJMA), which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work is properly cited.]

© 2015, IJMA. All Rights Reserved 226



