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A new formula for picking off pieces of pi

Members of the Anclent and Honor
able Sociely of P Watchers have some-
thing new to gaze upoen and pokder

Mathematicians have discovered a
surprisingly simple formula {or compuat-
ingr digiks of the number pl (e Unlike
peeviously kown expressions, this oac
allows Weem bo calculate isolabed digits—
gay, the billlonth digit of pl—without
compuling and keeping track of all the
preceding mumbers.

"It was something that people Just
didn't think you could do,” says Peter
B Borwein of Stmon Fraser Unlversity
in Burnaby, British Columbia,

The only catch is that the Barmuly
warks lor Blnary, but not for declimal, dig-
its, Thus, it's possible to determine that
the forty bllllonth binary digit of pi is 1,
fellowed by O0I0O0I00000T10. . . . But
there’s no way to convert these numbers
into decimal form without knowing all the
bilnary digits that come before the string,

Borweln, Simon Fraser colleague Simon
Floufle, and their ecworkers announced
the discovery carlier this moath by posts
ing it om the Internet,

“It's & curfouws finding,” says Helaman
Ferguson of the Supercompuling Re-
search Center bn Bowie, M, wiin has
checked the result, “It's quite surprising
that this [formla] exdsts.”

Borwein has long been interested in
finding eflicicnt ways of computing pi,
the ratlo of a clrele’s clrocumierence to its
diamaeter In particulas, e has focused on
metheds of performing the computation
wsing only & smeall amount of compater
MEmary.
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Working with Flogile, Borwein ldes
[Eed cegtadn bypees of mathematical expr
slons, or series, that would provide ¢
necesaary shortowt, An extensive sear
turned up subtable formulas for pt a
several other numerical constants, inch
ing bog{2).

Howewer, the answer that comes out
the expression for pl gives only hexad
imal (lase LG chigits, wikich can e rea
Iy converted to binary, “The frestrati
thing = that it doesn't work in base
[for decimal digits),” Borwain remarks

Borweln and his coworkers are 3
hoping to uncover an expression il
gives the decimal digits of pi, but otk
mathematiclan: are pessimistic tl
such a formuba will ever be lound, Mes
while, the resetarchers hawve been los
ingt for related serics to compute otk
mathematical constants, such a5 ¢ a
the square reot of 2, but with Hmit
suecess 5o far

The existence of such an Intelgulng
mula for computing Isolated digits of
may reveal something  mathemati
abcut the natwre of the nember tsell. T
example, mathematicians would fike
prove that all the decimal digits cocur
[ egueally often.

"That would bo the mathemati
prize in all this,” Barwein notes, “But
the moment, [ can't see [our disgove
leading to a prool,”

On the decimal lront, Yoswme
Kanada and hls cowarkers at the U
versity of Tokyo have now computed
to A.294,0960,000 digits, beating the o
record (30 BR26/95%, p.043), Accordi
to thelr calewlations, the four billior
decimal digit of pt is 9, lollowed
4375343 ..

The resoarclers also show that in t
Meat 4 DBHllon dights, the nwmber
appears teost often JAH0G3 035 tim
a2 least often (359,965,405 times).

"We do the pi caloubations from scrat
becouse [this] 1s one of the best hen
mark programs lor lesting the reliabil
of [our computers] and checking the ¢
rectness of calculations, programs, a
algorithans,” Kanada says, “To be a wo
record holder [ a by-product.”

It researchers ever find a decin
equivalent of the new formula for bing
digits of pl, Kanada and others would
able to push their caleulations mu
higher. Indeed, because such a lormm
would enable them bo compute isolat
clumps of digits, the task could be rea
Iy dliviched up among a5 many compul
as necessary (o get the desined resull.
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imberested in the new formuly for §
rapid computation of pl can obtain ad
tiomal information from Borwein's Wo
Widle Wely site at the following addre
Mg aen cecm. sfe.oa /- pharwel)
Anyaneg curious abaut A Billion decin

aligits of pi can check Banada's sile
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