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Seven shuffles are needed to put gamble

IN card de

BY GINA KOLATA
NewYork TimesSewice

entlusads and caud players.

The finding has mpiicationsfor evayonewho pays @amds ad every-
one from casno operaors to magcians, who has a &ke in knowing

whether a suffle is mndom.

The mathemadical probdem wasconplicaed leau® of he mmerse
number d posdble ways he cads in a ek can ke ararged any o 0
52 ould be frg in the dek, any o 51 could be sond 50 muld be 1
third and ® on. Mutiplied out, the number d posdble perrutaionsis

10 with 62 zeos dter .

No me epeded that the $wffling problem
would hare a smple answer said DaveBayer,
a mathemdician and onmputer senist at
Cdumbia University who is a ©-auttor o
the recent dismvey. Other problems in
stdistics, ke analyzing peecth pattens b
identify speakers, mght be amendle ©
similar gproadies, he sdi

The rew testut "ddfinitdy solves the pob-
lem said David Aldous, a sitisticianat the
University of Californa at Bekeley "All
their calcdationsare right. Its a fisinatirg
result’

Pesi Diaconis, a nattemdicianand satis-
ticianat Havard University who is the oher
auttor o the dswovey, said the méhods
usael ae dread helpng mathkemadiciars
anayze problems in éstact mahemaics
that have nathing to d with shuffling or
with any known reatworld phenomeno.

Dr. Diaconis, who § dso a magiian, has
invened rumeous cad tricks and ha been

T TAKES SEVEN adinary, impered shuffles to nx a dedk
of cards homugly, reseaches have found. Fewer are ot
enaighand nore do rot sgnificanty improve the mking.

The matlemadical prod, discoveed after gudies d resuts
from daborage @mputer @lcuations and caefu obsevation
of card games, onfirms he ntuition of mary ganblers, bridge

‘Sevenshuffles(Pat 7)
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In shuffling cards,

Cuved Ines sow the alds tha the first
cad in a cekk will ocaupy ay ather pos-
tion in he dek dter me b ®ven huffles
After me $uffle, br exanple, te first cad
is verylikely to be me d the first éw ards
in the dek and \ery uriikely to be eenfive
or sx cards kadk. After fourshuffles, tis
sill far more likely to be at he kegiming d
the dedk than &the end Only after even
shuffles does the od haveaboutthe same
odds of beingin any gven postion.

Card postion in dedk (35 cads of 52 shown)
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carefuly watching casno deakrs and caud

cad payers wffle for the pag 20 yeas.

The wuad shuffing produces a @rd order

that 'is far from randonihe said. "Mog peo-
ple swffle ards tree or éur times Five

times § mnsderedexcessve!

The realzation tha most shuffled cedks
are ot ectudly random atbws ganblers ©
improve ther odds of winning. "Thee ae
pegle who @ to @snos and make nmoney
on tis, he said. "l know pegle who ae
outthere dbing that now"

In Las \egascards are stifled fom four
to sven tmes, at the dsaetion of the
cafno owrers, sail Richad Ingam, a Las
Vega eforcanent aent for the Nevala
ganbling contol board.

Dr. Diaconis said he dmog neve sees a
deakr qwffle ven imes

He sid his reseech abko slowsthat when

deabrs dwffle sved dedks d once they
needto shuffle more. Wwo decks shaild be
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shuffled nne times, he sdi axd $x dedks
shaild be $wuffled 2 times, which is un-
head d in the cainos

At Trump Raza n Atlanic City, N.J, dack-
jack deakrs duffle eght deds twice at he
beginning d each game said Howard Dreit-
ze, who is ®nbor vice-presdent of casno
operdions. "Weve testedtheseshuffles and
fed tha they are random,he said, adding
that 'no one hasver conplained

Bridge phyes wsudly shuffle daut four
times, gcept in oMe tarmnaments \Wee a
conputer radomyy mixes the cads, sail
Edgar Kapln who s elitor and pibisher
of Bridge Wrld magaire.

Askedwhetter he expeded bidge phyes
to chage her shuffling habts, he egdied,
"Thee will be a éw who will be dected
and wil doggelly shuffle ven timesto the
irritation of everyone dse'

The aticle EM9015 reprintedaboveis usedin Figure 71 o the STAT 220 Cairse Materals and n SdisticalHighight #40.
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