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them so as to be able to quickly answer the query; how many points lie in the query half space H. (A variant of
the problem, the listing problem, is to ask for a list of the points in the half space.) It is assumed that many such
queries will be made. Thus it is reasonable to preprocess the set of points and to amortize the cost of this
preprocessing over the (many) queries. Our first concern here is with the query time and the space used by the
data structure for holding the preprocessed information. We note that the naive searching algorithm takes
linear time. Thus, we aim for a sublinear search time and a data structure using linear space. A second concern
is to find relatively efficient algorithms for building the data structures. Recently, an elegant approach to this
problem was discovered by Willard [ ]. There are two basic lemmas underlying his construction. First, given a
set of n points, the plane can be partitioned by two straight lines into 4 quadrants, so that each (open) quadrant
holds at most n/4 points. This leads to a recursive storage of the points in a 4-way balanced tree (ignoring, for
now, points lying on the partitioning lines). Second, any line intersects only 3 of the 4 quadrants defined by the
two partitioning lines. This implies that in carrying out a half-space query at most three of the four subtrees of
the root need be explored further. Recursive application of this observation...
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