Asian Journal of Current Engineering and Maths1: 6 Nov -Dec (2012) 355 - 357

Contents lists available at www.innovativejournal.in

INNOVATIVE
JOURNAL ASIAN JOURNAL OF CURRENT ENGINEERING AND MATHS

Journal homepage :http://www.innovativejournal.in/index.php/ajcem ISSN No. 22774920

THE SPLITE QUITABLE DOMIATION NUMBER OF A GRAPH

Puttaswamy!, K. B. Murthy?

1Department of Mathematics, PES college of Engineering, Mandya-571401, India
2Department of Agril. stats and Applied Mathematics, UAS College of Agriculture, GKVK Campus, Bangalore-65

ARTICLE INFO ABSTRACT

Corresponding Author An equitable dominating set D of a graph G = (V, E) is a split equitable
Puttaswamy dominating set if the induced subgraph hV - Di is a disconnected. The split
Department of Mathematics, PES equitable domination number Yse(G) of a graph G is the minimum cardinality
college of Engineering, Mandya- of a split equitable dominating set. In this paper, we initiate the study of this
571401, India new parameter and present some bounds and some exact values for Yse(G).
prof.puttaswamy@gmail.com Also Nordhaus-Gaddum type results are obtained.

Key Words: Equitable domination

number, split equitable domination Mathematics Subject Classification : 05C69.

number, 2010.
©2012, AJCEM, All Right Reserved.

INTRODUCTION

In this paper we assume G = (V, E) is an undirected simple graph with finite vertex set V and edge set E. Our
notation generally follows that used in [1]. A set D of vertices in a graph G = (V,E) is called a dominating set of G if every
vertex in V - D is adjacent to some vertex in D. The domination number Y(G) of a graph G is the minimum cardinality of a
dominating set of G. For more detail see [2]. A subset D of V is called an equitable dominating set if for every v € V—-D
there exists a vertex u 2 D such that uv eE(G) and | deg(u) - deg(v) |< 1.

The Minimum cardinality of such a dominating set is denoted by Ye(G) and is called the equitable dominating
number of G, see [4]. A dominating set D of a graph G is a split dominating set if the induced subgraph (V - D) is
disconnected. The split dominating number Ys(G) of a graph G is the minimum cardinality of a split dominating set of G.
This concept was introduced by Kulli and Janakiram [3]. Analogously in this paper we now define the following concept.
An equitable dominating set D of a graph G is a split equitable dominating set if the induced subgraph (V - D) is
disconneted. The split equitable dominating number se(G) of a graph G is the minimum cardinality of a split equitable
dominating set. We note that se-set exists if the graph is not complete and either contains a non-complete component or
contains atleast two non-trivial components se(G) not exist, if the graph totally equitable disconnected ( All the vertices of
G are equitable isolated ) like Sn. We also note that se-set not exists if the graph G is totally disconnected. _

A vertex u € V is said to be degree equitable adjacent with a vertex v € V if w and v are adjacent and split | deg{u) — deg(v) | < 1.
The split equitable dominating set D is said to be a minimal equitable dominating set if no proper subset of D is split
equitable dominating set. Similarly, as the standard dominating set every minimum equidominating set is minimal but the
converse not true some good example
to show the different.
If a vertex u € V be such that | deg(u)—deg(v) | = 2 for
all v € N(u), then u is In every equitable dominating set such vertices
are called equitable isclates.
Let u € V. The equitable neighbourhood of u denoted by N, (u)
1s defined as Ne(u) = {v € V ; v € N(u),| deg(u)—deg(v) | < 1}.
The cardinality of Ng(u) 1s denoted by deg.G(w).
The maximum and mimmum equitable degree of a vertex in &
are denoted respectively by A (G) and 8.(G).
Proposition 1 :  For any graph G, (i) 7.(G) < 7.(G) () %(G) < 7.(G).
Proof : Let D be the mimimum split equitable dominating set of G.
Now, since D) is a split equitable dominating set then ) is equitable
dominating set. Hence 7,.(G) < |D| = 7. (G). In the following Proposition,
We obtain the exact value of split equitable domination number for some
standard graphs.

The proof of (i) is similar.
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Proposition 2 : (i) vs(Cy) = [g-l if p =4
() Yool Ko ) = myif 2 <m<nand | m—mn| < 1
(i) (W) = 1 + [E2], i p 25
(iv) Yse(Fp) = [g-‘~ if p=3.
A vertex v 1s said to be equitable and vertex if deg,(v) = 1.
Theorem 3 : For any graph G, v(G) < (),
where ae(G) is the equitable covering number of G.
Proof : Let D be the maximum equitable independent set of vertices
in G. 1e., |D| = 3.(G) .Then D has atleast two vertices and every vertex
in [ 1s equitable adjacent to some vertex in V' — D). This implies that
V — D is a split equitable dominating set of G.
Hence ".""se(G) < |V - -'D|
=pP—- je(c}
= a.(G).
Corollary 3.1 : For any graph G, v.(G) + 3.(G) < p.
where [(3,(G) is the equitable independence number of G.
Theorem 4 :  a.(G) + F(G) < p, where a.(G) and 3:.(G) are the
equitable covering number and equitable independence number
of G.
Theorem 4.1 :  For any graph G, 7.(G) 4+ v.(G) < p.
Proof: Since V,.(G) < G.(G) and v..(G) < a.(G)
'TE(G} + 'Tse(G) < ae(cj + 'SE(G)
= p. Thus, TE{G) + TSE(G) = p.
Theorem 5 :  For any graph G, 7:.(G) + 7.(G) < p.

Proof :  Since 1;(G) < 5:(G) and 74(G) < ae(G)  4,(G) 4 7:e(G) < B(C) + a.(G) = P-
Thus, 7:¢(G) + 75 (G) < p.
The sharpness of this inequality can be seen with the path Py which has

Yie = Vae — 2.

Hence vie(F1) + 7se(P1) = 4 = p.
Theorem 6 : A split equitable dominating set D of G is minimal
for each vertexr v € D, one of the following three condition holds :
(i) there exists a vertex w € V — D, such that N,(u) (| D = {v}.
(i1) v is an equitable isolated vertex in (D).
(iit) ((V — D) |J {v}) is connected.

Proof: Suppose D) is minimal and there exists a vertex v € D such that
v does not hold any of the above conditions. Then by condition (i) and
(zi), Dy = D — {v} 1s a equitable dominating set of G. Also by (iii),

(V' — D) is disconnected. This implies that D, is a split equitable
dominating set of &, a contradiction.

Theorem 7: If G is reqular or bi —regular graph with atleast one
equitable end vertexr, then 7(G) = 7,(G) = 7.(G) = .(G).

Proof: Itisclear that, if G 1s regular or bi-regular then any two vertices
are equitable adjacent. Hence v(G) = .(G).

Now, let v be an equitable end vertex in &G and let w be the vertex which
15 equitable adjacent to v and D be the 74, - set of G. We consider the
following cases:

Case 1 : If w € D, then D 1s also split equitable dominating set and hence
TSE'(GJ = TE(G) and by observation TE(G} = 'Tse(c)' Thus TE(G) = 'TSE{G}'
Case Il : If w € V — D, then v € D and hence (D — {v})|J{w} is a
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PA,
Theorem 8 :  For any graph G, 7.(G) < ———.

Yee - set of G Thus v, (G) = ~.(G). - (Ae+1)

Proof: Let D be a minimum split equitable dominating set of G. Since

D 18 mimmal, by Theorem 6 for each vertex v £ ) there exists a vertex

u € V' — D such that v 1s equitable adjacent to u. This imples that V' — D

is an equitable dominating set of G. Thus 1.(G) < |V — D |

= p—YselG) ot (1)
Further. it 1s known that
p .
WG) = —— L 2
Ye(G) = A1 (2)
From (1) and (2), we have, 7,(G) < _PAe
V=0 > Yy Yeells ) = [:AF_F_I)

Theorem 9 :  For any graph F, with p = 5 vertices,
Yse (B) < p—3.

Prooft :  From the definition of the complete graph, it is clear that P, is
bi-regular graph with degree p — 2 or p — 3, then the split equitable
dominating exists for Fp only if p = 4. If p =4 then Fp = B,

hence v (Py) = 2. When p > 5, let D = {vy, vs, ..., v}

Then D # 0 and V — D = {vy, va, v3}.

V(PB,) — D = {vy, vy, v3}, it is clear that all the vertices in V(P,)—D are
equitable dominating set of G, and also vy 1s isolated vertex in (V(F,) — D)
that means (V(P,) — D) is disconnected. Hence D is split equitable
dominating set of P,. Therefore v, (P,) < p—3, when p > 5,

we obtain the Nordhus—Gaddum tvpe result.

Theorem 10 1 e (Fp) + vee (F) < Eﬂ +p—3,p=5
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