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The set S = {(3,5),(5,7),(11,13),...} of twin prime pairs has been studied by
Brun (1919) and more recent authors. It has never been proved that S is infinite, al-
though the appropriate Hardy-Littlewood conjecture and numerical evidence strongly
suggest that it is. Brun showed that the sum B of reciprocals of twin primes converges
(unlike the sum of reciprocals of all primes). However, the sum defining B converges
very slowly and irregularly.

Nicely’s paper gives counts m2(z) of the number of twin prime pairs (¢, ¢ + 2)
such that ¢ < x, and the corresponding sum of reciprocals B(z), for various z < 1014,
The most extensive previously published computation, by the reviewer (1976), went
only to z = 8 x 101°.

Many of Nicely’s values of m3(x), including those for z = 10'3(10'3)10*, have
been confirmed in an independent computation performed by M. Kutrib and J. Rich-
stein (personal communication from J. Richstein, September 21, 1995). Similarly for
B(x) (to at least 16 decimal places). We record Nicely’s values

m2(10'*) = 135780321665

and
B(lOM) = 1.82024496813027052889471783861953382834649

(believed to be correct to all places given). By extrapolation using the Hardy-
Littlewood conjecture, Nicely estimates

B =1.9021605778 £ 2.1 x 107?,

where the error estimate is not a rigorous bound but corresponds to one standard
deviation using a statistical model based on some plausible assumptions. This is
consistent with the previous estimate, by the reviewer, of B = 1.9021604 4+ 5 x 10~7
(using a more conservative methodology for the error estimate). A better estimate,
based on a subsequent computation to z = 2.5 x 10!, is

B =1.9021605803 + 1.3 x 10~

(personal communication from T. Nicely, April 4, 1996).

Nicely’s computations were performed on Intel 80486 and Pentium computers;
the sieving speed on a Pentium was about 10!! integers per day. In such an extensive
computation there is a significant probability of error. The author deserves full
credit for his careful error checking which uncovered several potential sources of error,
including logical flaws, compiler/library bugs, disk and memory problems, and, last
but not least, a design flaw in the floating-point unit on certain Pentium chips. The
latter received widespread publicity. On December 20, 1994, Intel offered to replace
faulty Pentium processors free of charge.
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Nicely’s paper is of general interest as a warning of how careful one needs to be in
a very extensive computation. Anyone who is interested in large-scale computations
should be able to learn something of value from the paper. Computer hardware
designers and compiler writers might also learn some useful lessons.
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