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MAXIMAL OPERATORS OVER ARBITRARY SETS
OF DIRECTIONS

NETS HAWK KATZ

§0. Introduction. In this paper, withQ2 a set of unit vectors ifR? of cardinality
N, we study the maximal operator

1 r
(Maf)(x,y)= sup —f | f(Cx, y)+1v)dr.

reR+ e 2 J—r

The best previously knowi? bounds for this operator are due to Barrionuevo in
[Ba], where it is shown that

IMa.fll;2 < CNZNOIN| £ 2.

TheL? bounds fortMg, imply L* bounds for the Fourier multiplier by the characteristic
function of each of the polygons, which has the property that the normal direction of
each side is contained . This is a result of Cordoba and Fefferman [CF].

Stromberg showed in [St] that §2 is an equidistributed set of directions, thifg,
satisfies the sharp estimate

[IMa fll 2 < ClogN||f]l2.

We establish that the same holds for everyet
Let 8 = (B1, B2) be any map fronR2 to R* x Q2. Then we may define the linearized
maximal operator

1 B1(x,y)

(Mg f)(x,y) = F(G ) +1B2(x, y))dr.

Prxy) J—priry)
In Section 1, we prove the following theorem.

TueoreM 1. Let E C R? be any set. Then there exigls> 0 a universal constant
so that for any choice o8,

|M5xe |, < CVlogN|E|Y2.
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