FingerPrinting and its Geometric Implications

Jeff M Phillips
11.24.2003

Abstract

The technique of FingerPrinting uses a randomly chosen map, F'(z) or often F,(z), on
elements from a large, possibly infinite set S, to a smaller finite set of buckets B. Some
important characteristic of the relationship between elements z € S must be preserved
over the map F'(S). This characteristic should then be assured with high probability for
F(z) € B. By analyzing only the finite number of buckets, much faster run times can be
achieved.

I will attempt to show two simple examples of the technique. The first [1] verifies
matrix multiplication in O(n?) time, and is the earliest instance of this type of algorithm
I have found. The second [2] securely verifies length n bit strings in O(logn) time. This
citation is often referenced as the first formalized use of the technique, although it refer-
ences a tech report by Rabin [4] which clearly predates it. A nice survey of fingerprinting
applications is available in [3].

After a basic flavor of the approach is taken in from the examples, I will attempt to
characterize the set of problems which can benefit from this technique. (I will attempt
to wield my reluctant knowledge of Number Theory and Abstract Algebra.) Possibly we
may realize more applications for this powerful randomized tool.

If time permits, I will describe a novel use of FingerPrinting, in a geometric setting.
John Reif and I are investigating the class of geometric objects for which intersections can
be detected in faster than an all-pairs, O(n?) check. I may give the algorithm and analysis
for some of the most simple geometric applications and allude to some more interesting
ones.
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