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On Deza graphs with disconnected second neighbourhoods of vertices
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We consider �nite undirected graphs without loops and multiple edges.
A graph Γ is called a Deza graph if it is regular and the number of common neighbours of two distinct

vertices takes on one of two values. A Deza graph Γ is called strictly Deza graph if it has diameter 2 and
is not strongly regular. Let x be a vertex of a Deza graph Γ. The subgraph of the graph Γ induced by
vertices which are at distance 2 from the vertex x is called second neighbourhood of the vertex x.

In 1992, Gardiner, Godsil, Hensel, Royle [1] proved that a strongly regular graph which contains a
vertex with disconnected second neighbourhood is a complete multipartite graph with parts of the same
size greater or equal to 2.

Alexander Gavrilyuk proposed to study strictly Deza graphs which contain a vertex with disconnected
second neighbourhood.

Let Γ be a vertex transitive strictly Deza graph such that the second neighbourhood of each its vertex
is disconnected. It was proved [2, Theorem 1] that Γ is either edge regular or coedge regular. Also, there
were obtained a characterization of a strictly Deza graph which contain a vertex with disconnected second
neighbourhood in cases of edge regularity and coedge regularity of this graph.

In this work we proved the following theorem which is a generalization of the previous result [2,
Theorem 1].
Theorem. Let Γ be a strictly Deza graph such that the second neighbourhood of each its vertex is

disconnected. Then Γ is either edge regular or coedge regular.
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