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Abstract

A Set D < E[J(G] is dominating set of jump graph, if every edge not in D is adjacent to a edge in D. The

domination number of the jump graph is the minimum cardinality of dominating set of jump graph J(G).We

also study the graph theoretic properties of y'[J(G)] and its exact values for some standard graphs. The relation

between y'[J(G)] with other parameter are also investigated.
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1. INTRODUCTION

Let G (p,q) be a graph with p=|V| and q=|E]|
denote the number of vertices and edges of a graph
G respectively. All the graphs considered here are
finite, non-trivial, undirected and connected
without loops or multiple edges.

In general the degree of vertex v in a graph G is the
number of edges of G incident with v and it is
denoted by degv. The maximum(minimum)
degree among the vertices of G is denoted by
A(G)(6(G)).We denote the minimum number of
edges in edge cover of G (i.e., edge cover number)
by ,(G)and the minimum number of edges in
independent set of edges of G( ie., edge
independent set) by f3(G). The subgraph

induced by X cV is denoted by <X>. A vertex of
degree one is called an pendent vertex. A vertex
adjacent to pendent vertex is called the support
vertex. The maximum d(u,v) for all u in G is
eccentricity of v and the maximum eccentricity is
the diameter diam(G). As usual Py, C, and K, are
respectively, the path, cycle and complete graph of
order n, K, is the complete bipartite graph with
two partite sets containing r and s vertices. Any

undefined term or notation in this paper can be
found in Harary [2] [4].

2. PRELIMINARY NOTES

The line graph L(G) of G has the edges of G as its
vertices which are adjacent in G. We call the
complement of line graph L(G) as the jump graph
J(G) of G, found in [1]. The jump graph J(G) of a
graph G is the graph defined on E(G) and in which
two vertices are adjacent if and only if they are not
adjacent in G. Since both L(G) and J(G) are defined
on the edge set of a graph G, it follows that isolated
vertices of G (If G has) play no role in line graph
and jump graph transformation. We assume that
the graph G under consideration is nonempty and
has no isolated vertices [1].

Definition 21: We now define the edge
domination number of jump graph. Let G=(V,E) be

a graph. A set D < E is said to be a dominating
set, if every edge not in D is adjacent to a edge in
D. The edge domination number of G, denoted by

}/1 (G), is the minimum cardinality of a

dominating set. Analogously, aset D < E[J(G)]
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is said to be dominating set of J(G), if every edge
not in D is adjacent to a edge in D. The domination
number of jump graph, denoted by 7' [J(G)], is
the minimum cardinality of a dominating set in
J(G). For any graph G with p<4,the jump graph
J(G) of G,I s disconnected since we study only the
connected jump graph, we choose p >4 [3]

2. MAIN RESULTS

Theorem 3. 1: 1. For any pathpP, with p2
5 v'[J(B)]=2
2. For any Cycle C,, with p>5, y'[J(C, )] =2
3. For any Complete graph K, with p2
5.v'[J(Ky)1=3
4. For any complete bipartite graph K.

1K _ 2 fork,, wheren > 2
V'U(Kmn)l = { 3 forky, wherem,n =3

, _(3forp=5,6

5. For any wheel W, y'[ /(W )] = {2 forp =7

Theorem 3.2: For any connected graph G y'[J(G)]
22

Proof of the theorem is obvious

The following theorem gives the relationship
between edge domination number of a graph with
its edge domination number of a jump graph

Theorem 3.3: For any connected graph G with
diameter, diam(G) =2, y'[J(G)] =2
Proof: Let uv be a path of maximum distance in G.
Then d(u,v) = diam(G)

We can prove the theorem with the following
cases
Casel: For diam(G) =2,Choose a vertex vi of
eccentricity 2 with maximum degree among
others. Let E; = { e}, €3 ...} corresponding to the
elements of {v; v, ...} forming a dominating set in
jump graph J(G).Every edge v ¢& E; is adjacent to a
edge in E;. Hence E,is a minimum dominating set .
So the edge domination number of the jump graph
isy'J(6)] >2
Case2: For diam(G)>2,let v, be any vertex adjacent
to v and v be any vertex adjacent to u. Let {vy vz }
C V(G) form a corresponding edge set { ef,e3 } =
E(J(G)).These two edges form a dominating set in
jump graph. Since these edges { ef, e; } are adjacent
to all other edges of E(J(G)),it follows that {e1,ez}
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becomes a minimum dominating set. Hence
y'U6)] =2

In view of above cases, we can conclude that for
any connected graph G y'[J(G)] =2

Theorem 3.4: For any tree T with diameter greater
than 3, y'[J(T)] =n

Proof: If the diameter is less than or equal to 3, then
the jump graph will be disconnected.

Let uv be a path of maximum length in a tree T
where diameter is greater than 3.Let e; be the
pendent vertex adjacent to u and ex be the pendent
edge adjacent to v. The edge set e; ,i=1,2,3,...n of
J(T) corresponding to the vertices in T will form the
dominating set in J(T).Since all the other edges of
E[J(T)] are adjacent with e; i=1,2,3...n it form a
minimum dominating set. Hence y'[J(T)] =n

Theorem 3.5: For any connected (p,q) graph G,
7' [I(G)]< p—A(G)where  A(G)is  the
maximum degree of G.

Proof: Let E ={€,,€,,...,€,} be the set of edges in

Gand let E, = E —e, where €, is one of the edge
with maximum degree. By definition of jump
graph,  EG) = V[(©)]
| ={v,,V,,...,V, }as the set of vertices adjacent to

Consider

e, inG. Let H < E(J(G))be the set of edges of
J(G) such that H <V — | . Then H itself forms a

minimally

7' [I(G)]<|V | —| 1 | Hence
7' [3G)]= p-A@G)

dominating set. Therefore

Theorem 3.6: For any connected (p,q) graph G,
2<y"IEG) <] p/2]

Proof: An edge {€;}is any connected graph G is
adjacent to atleast one more edge in G. In jump
graph, the vertex {ell}corresponding to {v,}is
non adjacent to {eik,ejj}of v V}in JG).
Therefore by definition of edge dominating

number of graph }/1 (G), the dominating set
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contains  atleast two  elements. = Hence
yRIEGNz2-> @)

Let E by the set of edges in G. Then E=V[J(G)].
Suppose D ={e,,e,,...,e, }be the dominating
set. Then E-D is also a dominating set. One among
these two sets will form a minimal dominating set.

So by the definition of edge domination number of
graph, we can say edge domination number

y'[J(G)] of jump graph is given by
7'IG)]<min{|D|,|E=D[}<[1/2]—> (2)
from (1) and (2) we get2 < ' [J(G)] < \_p / ZJ.
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