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Abstract

A few years ago, a prominent numberical analyst challenged the community with a
contest consisting of ten difficult computation problems, the idea being to get 10 digits of
the answers to each. Enthusiasts around the world submitted solutions and 20 teams got
perfect scores of 100. The solutions to these problems involve many surprising and elegant
techniques, and this talk will survey the diverse methods used. Intriguing followup points
were: Can one prove that the results are correct? Can one get, say, 10000 digits as opposed
to only 10 for each problem? The answers to both of these are YES for the majority of the
problems. Sample questions:

• What is the smallest value of the function:

sin(60 ey)+ sin(70 sin x)+ sin(sin(80 y))− sin(10(x+y))+ esin(50x) +1/4(x2 +y2)?

• A particle at the center of a 10 × 1 rectangle undergoes Brownian motion (a 2-
dimensional random walk with infinitesimal step length) till it hits the boundary.
What is the probability that it hits at one of the ends rather than at one of the sides?

Several unusual methods can be brought to bear on these problems, such as: the Chinese
Remainder Theorem to deal with a 20000×20000 matrix, interval arithmetic to obtain proofs
of correctness and algorithms for optimization; unusual heuristics for a difficult optimization
problem.
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