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ABSTRACT. The k-domlnation number of a graph G G(V,E), Yk(G), is the least

cardlnallty of a set X V such that any vertex in V X is adjacent to at least k

vertices of X.

Extending a result of Cockayne, Gamble and Shepherd 4 ], we prove that

Yk
np

if (G) n+-In k-l, nl,kl then, G) n-$-, where p is the order of G.
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INTRODUCTION.

A set X of vertices of a graph G G(V,E) is k-dominating if each vertex of V\X

is adjacent to at least k vertices of X. The k-dominatlon number of a graph G,

Yk(G), is the smallest cardinallty of a k-dominatlng set of G.

We write (G)for the minimum degree of vertices in G and IGI p is the

number of vertices of G.

Several results concerning Yk(G) have been established by Fink and Jacobson [I],
kp[2] who showed that Yk A--’ and recently by Favaron [3].

As for the upper bound, Cockayne, Gamble and Shepherd proved the following:
kpTHEOREM I.I. If G has p vertices and 5 k, then Yk(G) k+l

2. MAIN RESULTS.

Our aim in this note Is to extend Theorem 1.1 and give a shorter proof of that

given in Cockayne, Gamble, and Shepherd [4]. We prove,
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THEOREM 2.1. Let n, k be positive integers and G a graph such that

(G) k-l. Then y,(G)
n m n+l

PROOF Let VI,V2,...,Vn+ be a partition of V(G) into n+l subsets which maximizes

n+l
the number of edges in E’ where E’ E(G)\ U E(<V.>) and <V

i
> is the subgraph

induced on the vertex set V
i

By a classical argument of Erd6 [5] we have that for every x

n+l degG(x)] where H H(V’,E’), V’ V, and E’ is as above. Hence we conclude

that

n (n+l ndegH(x) [ k-l)] [k- ---] k.

n+l
Assume W.L.O.G. that IVll IV21 ... IVn+ll. Then the set A U V

i
is a k-

i=2

dominating set of G since each vertex x e V is adjacent to at least k vertices of

A. Thus it follows that Yk(G) p-IVl[ n__p__
n+

COROLLARY [4] If 6(G) > k then Yk(G) < k+l
PROOF. Take n k in Theorem 2.1.

COROLLARY 2: If (G) 2k then Yk(G) 2
REMARK. Using a similar argument we can prove the following:

If (G) k and X(G) n then y, (G) <
m n

REFERENCES

I. FINK, J.F. and JACOBSON, M.S., n-Domlnatlon in Graphs, Graph Theory with

Applications to Algorithms and Computer Science, Proc. of 5th international

Conference, Kalamazoo (1984), 283-300.

2. FINK, J.F. and JACOBSON, M.S., On n-Domlnation, n-Dependence and Forbidden

Subgroups, id. 301-311.

3. FAVARON, 0., k-Domination and k-Independence in Graphs, Technical report Orsay,

France (1987).

4. COCKAYNE, E.J., GAMBLE, B., SHEPHERD, B., An Upper Bound for the k-Domination

Number of a Graph. _J._of Graph_Theory 9 (1985), 533-534.

5. ERDOS, P., On some Extremal Problems in Graph Theory, Israel J. of Mathamatics

3(1965), 113-116.


