EWD1071.html

Copyright Notice

The manuscript

EWD 1071: Making a fair roulette from a possibly biased coin
was published as

Information Processing Letters 36: 193, copyright © 1990.
It is reproduced here by permission of the publisher, Elsevier Science.

Single copies of the manuscript may be downloaded and printed for
the reader’s personal research and study.


http://www.elsevier.com/locate/ipl
http://www.cs.utexas.edu/users/EWD/transcriptions/EWD10xx/EWD1071.html

EwWD10371-0

V\a\tinc\ & %ir‘ r’ou\e‘He Gom S~ possilnlu\ biased coin
= ' ! 1 </

We are given < Eoss}bb biased coin, that is,

o coin that , when
with the Probcﬁbi\ﬂries P and g Fes]')ec}iueb ,

'lr:}:ed, shows head or Fail

wAith ptq =1 Wwutr ot nece55arﬁ\3 P=9 -

\We don't know the values o‘? P andh g we

2 .
ER)

onl know 'H-\cﬂ‘ Hhe coin remcains “"qu same
Le., that P and g are constant in Yime. The
Froblem 15 Yo Cle‘sisn an ex]:)er'xmen} with 7
ditterent oulcomes o{) eciual ‘Droba\:]]i)r:j .

TIn o varieble & 0{7 }:)Pe “sequence o]p 37 {oces’
we record 37 F‘i]’P"“SS o() the coin, iPa\\ the Faces
'n P are the some, we start a@es\'\) otherwise
we acce]:ﬂ- the value QP R . TThis Ffrs* s)-o:se.
ofo Yhe design is ;ns]:ired \o:j D) '\'\je considerc.-
Yon +hat the ex Per]men'\‘ has o -‘-r(?.}ul to +er'm'mc.¥e)
i? the coin 1s so ex‘rremeb biased +that one oP
+he Toaces never shows wp, and i) the ’{:)Csc‘}
Yheat (‘Per‘mc:)-) 2% .2 s a rnu\WlPle OF) 37 .

wWith A dhus deter mined , we consider Fhe
sequences rot. k. A ﬁ)r 0sk <37 , where
rot. k. O 1S obtained b Po*\‘o‘\'in:.) A over
k Posi\‘]ons (Yo the le s-::j) . Because O
s not Perlodic with Per"tOd 1 and 3 s ]arime,
the 37 sequences ol k. A (0sk<>F) are all
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di-ﬁ% rent. Moreover, since )r‘nej all contain the
same number QP hecds (ar\d +he same number
o‘\? Yoils ), 4\'&9:3 wre 37 ec‘uo\]é Iikeb A -
values. And this solves our prokhlem bad {jor‘

o convention +hot es¥ablishes o 1-1 correspondence
between thase 27 sequences «nd the numbers
gom 0 -H'\rm.jh 36, eg the velue of k -For
which T‘O*-k-g s +the ‘ex'lc.c-] yminimoem |, €.

with A Yhas cle-\-erm‘nnecl, we celiver '
50¥‘S%\|ﬂj
0sr<33 A (V. 0sk<27: robr R X ror kA )

Remark LIn Yhe chove &no.\(rjsis it is irrelevant
thet the coin has only 2 —Faces-, with o Poss}):.b
lcaded die, one can Proceed in exach the same
manner. Essential wse has been made o
the Pr‘imq\i} OF 39 ,‘bu:* )H'\e 5eﬂer“a\'|zo.'}'|on
to o Ccpm?os\gre number is not clfﬁ?cu\-\-: we
can vnoke o -|-/<>>«‘|r die out o{) o ()air‘ \D'lnc.r:j
couleHe ond a %‘nr ‘}erno\j rowlette. (End
ojy’/) /l?erﬂar‘&.)
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