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Abstract

On constructing graphs and digraphs with prescribed properties

Let m and n be non-negative integers and & a positive integer. A graph G is said to
have property P(m, n, k) if for any disjoint subsets 4 and B of vertices of G with |4| = m and |B| = n
there exist at least k& other vertices, each of which is adjacent to every vertex of 4 but not adjacent to
any vertex of B. Furthermore, a graph G is called n-existentially closed or n-e.c. if for any two subsets
- A4 and B of vertices of G with 4 M B =0 and |4 \U B| = n, there is a vertex u € A \JU B that is
adjacent to every vertex of 4 but not adjacent to any vertex of B. It is well-known that almost all
graphs satisfy the P(m, n, k) property and the n-e.c. property. However, the problem of constructing
graphs with the P(m, n, k) property and the n-e.c. property seems difficult. In this report, we show that
all sufficiently large generalized Paley graphs defined by using higher order residues on finite fields
satisfy the P(m, n, k) property and the n-e.c. property.
Similar results for generalized Paley digraphs are also obtained. More specifically, a
digraph D is n-e.c. if for any two subsets 4 and B of vertices of D with 4 M B = (& and |4 \U B| = n.
there is a vertex u & 4 \U B such that ¥ dominates every vertex of .4 and dominated by every vertex of

B. In this report, we show that the all sufficiently large generalized Paley digraphs defined by using

higher order residues on finite fields are n-e.c.
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