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Let S be a set of n points in general position (no three collinear) in the plane.
For any two points p,q € S, the directed line pg has a certain number, N(pg),
of points of S on its positive side, that is, the open half plane to the right of pg.
We are interested in the direct k-graphs, Gy, of S whose edges are the segments
pq with N(pg) = k (k= 0,1,... ,n —2). Since clearly G,,_x_» = —G}, that
is, the k-graph with all orientations reversed, it suffices to consider the cases
k < (n—2)/2. If n is even, then the bigraph B = G ,,_2)/2 is of special interest
since each edge occurs in both orientations and it can therefore be considered
as an undirected graph. This case has been studied in several previous papers.
In Section 2, we discuss some general properties of the graphs Gj. In Section 3,
we answer the relatively easy question concerning the upper and lower bounds
on the number of vertices of GG}, and the lower bound on the number of edges of
G'.. In Section 4, we tackle the far more difficult problem of the upper bound
en.; on the number of edges in G. We obtain upper bounds of the form on
Vk and lower bounds of the form on logn for e, ,n—1, where r is a rational
number, 0 < r < 1, and rn is an integer. Finally in Section 5 we discuss new
problems and generalizations.
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