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LINE GRAPHS OF HYPERGRAPHS I
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Université de Paris-Sud, Centre d’ Orsay Mathématique, bat. 425, 01405 Orsay, France
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We define the k-line graph of a hypergraph H as the graph whose vertices are the edges of H,
two vertices being joined if the edges they represent intersect in at least k elements. In this paper
we show that for any integer k and any graph G there exists a partial hypergraph H of some
complete h-partite hypergraph K} .wsuch that G is the k-line graph of H. We also prove that, for
any integer p, there exist graphs which are not the {(h — p)line graph of some h-uniform
hypergraph. As a coroilary we answer a problem of C. Cock. Further we show that it is not
possible to characterize the (h ~ 1)-line graphs by excluding a finite number of forbidden induced
subgraphs.

1. Introduction

1.1

A hypergraph H will always be defined by its vertex-set X and its edge-set
€ = {E};zixm The hypergraph H is said to be h-uniform if |E.|=h for each i
(1<i<m). In what follows we shall always consider h-uniform hypergraphs.

1.2

Let H be a given hypergraph, then we define the k-line graph of H, denoted by
Ly (H), as the graph (without loops or multiple edges) whose vertices (e;) can be put
in a one-to-one correspondence with the edges E; in such a way that two vertices &
and ¢, in L, (H) are adjacent (joined) if and, only if their corresponding edges in
H, E; and E, have at least k elements in common.

1.3

Let K%, be the complete h-partite hypergraph defined as foilows: its vertex-set
X is the union of h disjoint sets X; (1<i < h) with | X;|= N, and its edges are all
the subsets E of X where |E|=h and |[ENX;|=1 for each i (1<i<h).
Properties of Li (Kixn) are studied in [2].

1.4

We define a k-plane graph as the k-line graph of an hypergraph H which is a
partial hypergraph of K« for some N.
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