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Consider PG(r,¢") as AG(r,q") U Ho,, where H, is the hyperplane at infinity. The
set of directions determined by an affine point set S of AG(n,¢") is the set of ideal points
dir(S) = {{(P,Q)nHy : P,Q € S,P # ()}. For a function f: Fn — Fy» the graph of f is
the affine point set Uy = {(x, f(z)) : x € Fyn} = AG(2,¢"). Assume that f (and hence Uy) is
F,-linear. If £ is a line through the origin, then |U; n¢| = ¢', i € Z}. Let w be maximal such
that for each line ¢ through the origin either U; n ¢ = {(0,0)}, or |[Us n ¢| = ¢*. By a result
of Ball et al. F,u is the largest subfield of F,» such that Uy is an F,.-subspace, [1, 2]. With
G. Marino and V. Pepe we proved the following generalisation.

Theorem 1. Let U denote an m-dimensional F,-subspace of AG(r,q"). Let w be mazimal
such that for each line £ through the origin either U n € = {(0,...,0)} or [U n L| = ¢*.

(a) If n | m, then w | n and Fyw is the largest subfield of Fyn such that U is F,u-linear.
If n y m then U is not necessarily linear over a larger field, but it acts similarly:

(b) If ¢ = n, then there exists an integer d = w, d | n, such that dir(U) = dir((U)r ,)-
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