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1. Introduction

Let G be a finite, simple undirected graph on p vertices and q edges with vertex set V(QG)
and edge set E(G). For graph theoretic terminology refer Harary [8] Buckley and Harary [5].
In 2010 T.N. Janakiraman M. Bhanumathi and S. Muthammai defined an eccentric
domination in graph [9]. V.R. Kulli and Janakiram introduced the concept of split and
nonsplit domination number of a graph in 1997 [11] and in 2000 [12] M. Bhanumathi and
Sudhasenthil introduced the cocept of split and nonsplit eccentric domination number of a
graphs in 2014 [4]. Motivated by these, we have defined Nonsplit eccentric domination
number of Corona product and Join of some standard graphs.

Let G be a connected graph and v be a vertex of G. The eccentricity e(v) of v is the distance
to a vertex farthest from v. Thus, e(v) = max{d(u, v): u € V}. The radius r(G) is the
minimum eccentricity of the vertices whereas the diameter diam(G) is the maximum
eccentricity. For any connected graph G, r(G) < diam(G) < 2r(G). v is a central vertex if e(v)
=1(G). The center C(G) is the set of all central vertices. The central subgraph <C(G)> of a
graph G is the subgraph induced by the center v is a peripheral vertex if e(v) = d(G). The
periphery P(G) is the set of all peripheral vertices.
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For a vertex v, each vertex at a distance e(v) from v is an eccentric vertex of v. Eccentric set
of a vertex v is defined as E(v) = {u € V(G)/ d(u, v) = e(v)}.

The open neighbourhood N(v) of a vertex v is the set of all vertices adjacent to v in V. N[v]
= N(v) U {v} is called the closed neighbourhood of v. For a v € V(G). Nj(v) = {v € V(G);
d(u, v) =i} is defined to be the i™ neigborhood of v in G.

A dominating set D of a graph G is a nonsplit dominating set if the induced subgraph
<V — D> is connected. The nonsplit domination number yn5(G) of a graph G is the minimum
cardinality of a nonsplit dominating set.

A set D < V(G) is an eccentric dominating set if D is a dominating set of G and for every v €
V — D, there exists atleast one eccentric point of v in D. The eccentric domination number
ved(G) of a graph G is the minimum cardinality of an eccentric dominating set. An eccentric
dominating set with cardinality y.4(G) is known as yeq-set.

Let S < V(G). Then S is known as an eccentric point set of G if for every v e V — S, S has
atleast one vertex u such that u € E(v). An eccentric point set S of G is a minimal eccentric
point set if no proper subset S’ of S is an eccentric point set of G. S is known as a minimum
eccentric point set if S is an eccentric point set with minimum cardinality. The minimum
cardinality of an eccentric point set of G denoted as e(G) is known as eccentric number of G.

2. Prior Results

Theorem 2.1. [4]

(1) Ynsed(Ki,n) =n,n>2

(11) Ynsed(Wn) =3, forn > 4

(1i1) Ynsed(Pn) = n-2, forn > 4

(i) Ynsed(Cn) =n-2, forn >3

(V) Ynsed(Kn) =1, forn >3

(Vi) Ynsed(Kmn) =2, forn > 2

Observation 2.1.

1. For any connected graph,
Y(G) < 10s(G) < Ynsed(G).

2. For any connected graph G,

Y(G) < 'Yed(G) S’Ynsed(G).
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3. There are graphs with
¥ns(G) = 7ed(G) and ynsea(G) = Ys(G)-
4. There are graphs with

Y(G) = Yed(G) = Ynsed(G).

Theorem 2.2. [3]

For a connected graph G with even number of vertices p and y,, (G) = gif and only if G is
for some connected graph H.
3. Main Results

In this section, we determine the exact values of nonsplit eccentric domination number
of corona product of graph

Definition 3.1.

An eccentric dominating set D of G is a nonsplit eccentric dominating set if the induced
subgraph <V — D> is connected.

The nonsplit eccentric domination number ynsed(G) of a graph G equals the minimum
cardinality of a nonsplit eccentric dominating set. That is Ynsed(G) = min |D|, where the
minimum is taken over D in D, where D is the set of all minimal nonsplit eccentric
dominating sets of G. V(G) is a nonsplit eccentric dominating set for any graph G. Hence
Ynsed(Q) 1s a well defined parameter.

Example:3.1

Here
D = {v1, v4} is a dominating set.
D’ = {vi, vs,ve} 1s an eccentric dominating set and

also nonsplit eccentric dominating set.
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Ynsed(G) = 3, Yns(G) = 3, vea(G) = 3, (G) =2
]/(G) S yed (G) S ynsed (G) .
Definition 3.2

Let G and H be two graphs on n and m vertices respectively. The corona of the graphs
G and H denoted by G o H and is defined as the graph obtained by taking one copy of G and n
copies of H and then joining the i vertex of G to every vertex in the i copy of H.

Example:3.2

AN AN AN

P, oK,

Theorem 3.1:
For n>3, m>4, y_,(C, on)=n, where W, =K, +C, .
Proof:

Let V(C)={vssvsseee, ), V(VV,n)z{m.,u] /ISiSn,lﬁjSm} and

l/

V(Cn oW;n):{vl,vz,v3,....,vn}U{vvi,ulj/ISiSn,ISjSm} .Let D={¥,/1<i<n} where W;

are the central vertices of W. Then D is a minimum eccentric dominating set and <V-D> is

connected. Therefore D is a minimum nonsplit eccentric dominating set and |D| =n

Thereforey,,,(C, oW, )=n.
Theorem 3.2:

For m=2, y,.. (G1 oK, ): |V(G1 ], where G be any connected graph with n vertices.

Proof:

Let V(G,)={v,v,,V30r v, tand let {u,,u,,;5,....0 11, } be the i copy of Kim adjacent to vi.

Then V(G1 ° Km): {vl,vz,v3,...., Vo s Uy Upy seeees Uy s Uiy y s Uy senvees Uy geeeilly Uy ey U } Let

nl>

D, = {ul ol sy e, [1< j < m} are some nonsplit dominating set. Further every vertex of

< V-Dj> has an eccentric vertex in Dj. Therefore Dj is a nonsplit eccentric dominating set
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and ‘D j‘ =n . Hence each Dj is a minimum nonsplit eccentric dominating set of G, o K, .
Hence}/nsed(Gl oKm):‘Dj‘ =n.
Theorem 3.3:

If H is any self centred unique eccentric point graph with m vertices and G = H o 2K,
then ynsed (G) = 2m .

Proof:

If H is any self-centred unique eccentric point graph. Then every vertex of H is an eccentric
vertex. Hence m is even and G has 3m vertices.
Letv,,v,,v;,..., v, be the vertices of H and {VV }for 1=1, 2, ...,m be the vertices of m copies

”

of 2k, then in G, V,,V, are adjacent to v; and if v; is the eccentric vertex of vi in H. Then

! " ! "

V..V, are the eccentric vertices of vj in G and V, ,V; are the eccentric vertices of vi. It is
clear that D:{V]’,Vz’ ,,,,, V”,’}U {VI”,VZ" ,,,,, v }is a minimum eccentric dominating set of G. Further
<V-D> is connected and |D|=2m. Therefore D is a nonsplit eccentric dominating set of G.
Hencey,  (G)=2m.

Theorem 3.4:
For n23’ mzz’ 7/nsed (Cn OKl,m):n :

Proof:

Let V(C,) =0y, ) and V(K,,) = Wttty | then
V(C,oK,,)={v, /1<i<njUlw, u, / 1<i<n1< j<m|. By choosing a vertex setD={w,w,...,w,| which
dominates all the vertices of C, -k, and <V-D> is connected. Further every vertex of <V-D>
has an eccentric vertex in D and |D|=n. Therefore D is a nonsplit eccentric dominating set of

C,oK,,- Hencey , (Cn 0 Kl,m)=”-

n

Theorem 3.5:

Proof:

Let ¥(C,)={y,v,....v,}and the setu,,u,..,u, be the i copy of P, adjacent to the vertex vi then

V(C,oP,)={v, /1<i<n}Ulu, /1<i<n1<j<m|. Let D be the n copies of dominating sets of Pm

which dominates all the vertices ofC, o P, . Further every vertex of <V-D> has an eccentric
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vertex in D and <V-D> is connected. Therefore D is a nonsplit eccentric dominating set and
‘D‘ =n-: 7(});71) Hence}/nsed (Cn OPm) = n}/(Pm)'

Theorem 3.6:

For a connected graph G with even number of vertices p, 7,.., (G)=§ if and only if G is

H o K, for some connected graph H.
Proof:

LetG=Ho-K, , where H is a connected graph on % vertices. V(H) is ay-ser of G and D is the

set of all pendent vertices in G is a minimum eccentric dominating set . Further <V-D> is
connected. Therefore the set of all pendent vertices in G is a minimum nonsplit eccentric

dominating set. Hencey, d(@):% . Conversely assume thaty d(G):% . Since G is a graph

with even number of vertices p. By theorem 2.2, we get G is H oK, for some connected graph
H.

4. Non Split Eccentric Domination in join of graphs

In this section we determine the exact values of non split eccentric domination number of
Join graph G + H

Definition 4.1.

The join G + H of two graphs G and H is the the graph %{ﬁﬁ%l)t%{ (@}U V(H )
and the edge set E(G+H)=EG)UEH)U{uv/ueV(G),veV(H)}

Theorem 4.1:

For n =4, m =1, ynsed(Pn +Km)= 3.
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Proof:

Let Let V(P)={v,v,.... v, }and VK, )= {uj /1<) < m} then

V(e +Km):{viqu/1£i£n, lﬁjﬁm}. Let D={v,v,,u}, where vi and v, are the end

vertices of P, and u is any vertex of Kn. Then D is a minimum nonsplit dominating set.
Further every vertex of <V-D> has an eccentric vertex in D. Therefore D is a minimum
nonsplit eccentric dominating set of Pv+Km and|p=3. Thereforey, (P, +K,,)=3.

Theorem 4.2:

Forn=4, m=2, y,. ., (Pn +K1’m)= 3.

Proof:

Let V(P,, ) = {vl,vz,..., v, }and V(Kl)m)z {w, u, /1< j< m} then
V(B1 +Kl,m): v, /1<i Sn}U{w, u; /1< j< m} Let D = {w,v,,v,}, where w is the root vertex

of Kin, vi and v, are the end vertices of Pn. Then D is a minimum nonsplit dominating set
and <V-D> is connected. Further every vertex of <V-D> has an eccentric vertex in D.
Therefore D is a nonsplit eccentric dominating set and|p{=3. Hencey, (P, +K,,)=3-

Theorem 4.3:

Forn24’ m24’ ynsed(Pn_FWm): 4

Proof:

Let V(f;): {vl,vz,..., vn}and V(VV,n)z {w,u_j/ISjSm} then
Ve +Wm)={vi/lSiSn}U{w, uj/lsjgm}. Let D={v,v,,u,,u,}, where vi, va are the

vertices of P, and ui, uy are adjacent vertices of Wy. Every vertex of <V-D> has an eccentric
vertex in D. Therefore D is an eccentric dominating set. Further <V-D> is connected. Hence
D is a minimum eccentric dominating set and|p|=4. Hence y,,,(P, +W,)=4.

Conclusion

Here we have evaluated the results on non split eccentric domination number of corona
product and join of some standard graphs and also studied some bounds for non split
eccentric domination number of a graph.
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