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The Grundy number of a graph G, denoted by I'(G), is the largest k£ such that
there exists a partition of V(G), into k independent sets Vi,..., V) and every
vertex in V; is adjacent to at least one vertex in Vj, for every j < i. Let the
neighborhood N (v) of a vertex v be {u € V(G)|uv € E(G)}. A set X of vertices
is an independent module if X is an independent set and all vertices in X have
the same neighborhood.
The Grundy number is a well studied problem [1, 2, 5]. The b-chromatic number of
regular graphs has been investigated in a series of papers [3, 4]. Our aim is to
establish similar results for the Grundy number. Our subject is the family of r-
regular graphs such that I'(G) = r 4+ 1. Using the notion of independent module,
a characterization of this family is given for » = 3. Moreover, we prove that, for
r < 4, the family of r-regular graphs without induced C} is included in this family.
Definition 1 Let G be an r-regular graph.
1. A wvertex v is a (0,0)-twin-vertex if there exists an independent module of
cardinality r + 2 — £ which contain v.
2. A wvertex v is a (1,0)-twin-vertex if N(v) can be partitioned into at least
¢ — 1 independent modules.
3. A vertex v is a (2, ()-twin-vertex if N(v) is independent and every vertez in
N(v) is a (1,0)-twin-vertex.

Theorem 2 Let G be a cubic graph. I'(G) < 3 if and only if every vertex is a
(1, 3)-twin-vertex, for some i, 0 <i < 2.

Theorem 3 Let G be a r-reqular graph, with r < 4. If G does not contain an
induced Cy, then I'(G) =r + 1.

Conjecture 4 For any r > 1, every r-reqular graph without induced C, has
Grundy number r 4+ 1.

Theorem 5 Let r > 4 and 3 < k < r + 1 be integers. There exists a infinite
family F of r-reqular graphs such that VG € F, I'(G) = k.
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