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In this paper, Gates tries to find tight bounds for the probability that each pair of n random chords in a circle intersect. The chords are given parameters a and b, such that 0 ≤ a ≤ b ≤ 2π, which denote the angles of where a chord intersects the circle. These parameters are uniformly distributed over [0,2π]. If chords 1 and 2 intersect, a1 ≤ a2 ≤ b1 ≤ b2. So to find the probability that n chords intersect, we must integrate P(a,b) over the domain T = {(a,b): a1 ≤ a2 ≤ … ≤ an ≤ b1 ≤ b2 ≤ … ≤ bn}.


Gates begins by integrating a generic function, h(a – b) on [0,2π] and summing, obtaining a simpler integral dt over [0,1] in terms of t and n (t denote one of the angles in T). He then gives tight upper and lower bounds for the sin πt part of the probability measure in terms of t. Using these first two facts, we can obtain probability measures Gn and gn, which do a very good job at approximating Pn, the probability that n chords all intersect. Gates proves that for all n, gn ≤ Pn ≤ Gn. For large n, it turns out that Gn is asymptotically about twice gn, and since gn is very small, the bounds are very accurate. Gates ends with a conjecture that Pn is actually kSn, where Sn is an upper bound for Pn obtained by an earlier attempt at this problem by Sulanke (1965).
