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Abstract. The middle edge dominating graph &) of a graph G=(V,E) is a graph with
the vertex set EI S where S is the set of all minimal edd@minating set G and with

two vertices u, v« ELIS adjacent if « E and V=F is a minimal edge dominating
set of G containing u or u,v are not disjoint mialledge dominating sets in S .In
this paper we discuss about the mideltiye dominating graph of Prime cycles
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1. Introduction

All graphs considered here are finite, undirectethaut loops, isolated vertices or
multiple edges. Any undefined term in this papeayrhe found in Kulli [4]. Let G = (V,

E) be a graph with |V|=2 and |E|=q. A set OV is a dominating set if every vertex in
V-D is adjacent to some vertex in D. The dominatrmimbery(G) is the minimum
cardinality of a dominating set of G.A setlfe of edges in E-F is adjacent to at least one
edge in F. An edge dominating set F of G is a mahietlge dominating set if for every e
in F, F-e is not an edge dominating set of G. Tdgeadomination numbey'(G) of G is

the minimum cardinality of an edge dominating $e60

Let A be a finite set. Let F= {A A,, . .. , A} be a partition of A. Then the
intersection grapl®2(G) of F is the graph whose vertices are the sshisef and in
which two vertices fand A are adjacent if and only ifiR A;=®

The minimal edge dominating graph MB) of a graph G is the intersection graph
defined on the family of all minimal edge domingtisets of G. This concept was
introduced in [2].Some other dominating graphsstuelied, for example, in [1] [3] [5]
[6].

The edge dominating graph (&) of a graph G is the graph with the vertex set&
where S is the set of all minimal edge dominatieiy ©f G and with two vertices u, v in
E LIS adjacent if ¢E and v=f is a minimal edge dominating set of Gtaming u. This
concept was introduced by kulli [5].

The middle edge dominating graph{&) of a graph G=(V,E) is the graph with the
vertex set E1S where S is the set of all minimal edge dominasats of G and with
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two vertices u,v E] S adjacent if ¢E and V=Fis a minimal edge dominating set of
containing u or u,v are not disjoint minimal edgerdhating sets in C

In Figure 1, a graph G and its middle edge dotimigagraph N.{G) are show

e e,
€5
e, e,
{e,,e5} G es
e, S3
{e,.e,} {e,.es}
e, €1
{es}
{e,.e,} M (G)
Figurel

We note that the middle edge dominating grafe«G) is defined only if G ha
not isolated vertices.

The degree of an edge uv is defined to be degu-2.An edge called a
isolated edge if deguv=0.LA; (G) denote the maximum degree among the edge

In this paper, we discuss about the mi edge dominating graph of prin
cycles.

2. Results of Middle Edge Dominating Graph

Theorem 2.1. Let G be a graph without isolated vertices and wattkeast two edges. Tl
edge dominating graphe(G) is connected if and only #,(G)<g-1.

Remark 1. For any graph G without isolated vertice(G) is a subgraph of (G).

Remark 2. For any graph ' without isolated vertices, {IG) and MLy(G) are edge
disjoint subgraphs of MG).

Theorem 2.2. Me(G)= kq,if and only if G=pk,p>1.

Proof: Suppose M{(G)= ki ,.Assume G pk,. Then there exist at least two minimal e

dominating sets. Thus |V(«G))pp+2 Which is a contradiction. Thus G=, .
Conversely suppose G=,. Then there exists exactly one minimal e

dominating set containing all the edges of G .Fthm definition of Ne(G), the result

follows.
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Example
{ei.e,}

Figure2:

Theorem 2.3. The middle edge dominating graph.{(G) of Gis complete bipartite |
and only if G=pk,p>1.

Theorem 2. 4. M{G)= pkif and only if G= Kk yp>1o0r k

Proof: Suppose M{(G)= pk., p>1. Assume @& ky,, or ks.Then there exists at least ¢
minimal edge dominating set S containing two orenedges of G. By definition, S w
form a subgraph# M.(G), which is a contradiction.

Conversely suppose G= ,0r k; Then each edge & G forms a minimal edg
dominating set {¢.Thus e and {;} are adjacent vertices in MG). Since each minimi
edge dominating set fecontains only one edge nawd vertices of G are adjacent
Me{G) and no two correspondi vertices of minimal edge dominatiisgts are adjacent
in Mg((G).Thus M(G)= pkyor ks,

Example
P fe}  {ey} {es}
e e,
e
é €, €, €3
Med(G)

Figure3:
3. Main results
In this section we study about the middle edge datirig graph of prime cycles and ¢
edge union of prime cycles is shown bel

Definition 3.1. A one edge union ,“ of K copies of cycles is the graph obtained

taking e as a common edge such tha two cycles G and G/ (i,j) are edge disjoint ar
do not have any vertex in common exce and y

Theorem 3.1. Me(G)= pKy n+1y for n=1,2,3... if and only if G=Gor all p=5,7,11,.
Proof: Suppose M{(G)= pKin:pfor n=1,2,3... Assume & C, p=5,7,11,...Then thel
exists at least one minimal edge dominating seirfaining two or more edges of G.
definition, S will form a subgraph,in M¢(G), which is a contradiction.

Conversely suppose G=,p=5,7,11,..Then each edge & G forms i minimal
edge dominating set ;}.Thus e and {@ are adjacent vertices in MG). Since each
minimal edge dominating set;} contains only one edge no two vertices of G

209



A.Elumalai and M.Karthikeyan

adjacent in M{G) and no two correspondirvertices of minimal edge dominati sets
are adjacent in M(G).Thus Ned G)= pKy (n+1) -

Example

€g €2

{eye,} {ey.e2} G {e, e} {ez.e.)

e, e, e, ey

M.q(G)

Figure4:

Theorem 3.2. Me{G)= Ky 1y for n=1,2,3,...if and only if G=Cwhere p=5,7,11,... wit
one edge is common

Proof: Suppose M(G)= Ky n.y)for n=1,2,3... . Assume & C, p=5,7,11..with one
edge is common. Then there exists at least onemalrédge dominating set S contain
two or more edges of G. By definition, S will foransubgraph ,,in Mc(G), which is a
contradiction.

Conversely suppose G=,p=5,7,11,...with oneedge is commcand take that
edge as a one of the dominating edge and remaguigg ; of G forms a minimal edg
dominating set {¢.Thus e and {;} are adjacent vertices in MG). Since each minim:
edge dominating set flecontains only one edge no twertices of G are adjacent
Me{G) and no two correspondiVertices of minimal edge dominatirsgts are adjacent
iNn MedG).Thus M(G)= Ky n+1) for n=1,2,3...
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