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Fair Samb\inoL wn“: Ca 'Dja.sec\ coin
[y

Siven a coin such thal the two —Pc\ces show up
with T:robc.biii)ries P ond q CT:+e]:1), con we
eneraote o —P&ir random seguence of) Os ond 1s?
IP Yhe coin is -F)o\ir, le., P:Vz ,qulz , the answer is
sim]o\e.: associcte O with Yhe one -Face. and 1 with
the other, and throw the coin once per dfﬁf}‘ +o
be ‘DFOG\uuc:e&. But what i() the con ___couf\cj e bicsed?
Note that we are onb given the Possibb bicssed

coin, and vol the actual p,al-va\ues .

_ﬂ':e on\ -Hwinﬁ we con do w{«Hq ”Hne, CoOIrn 1S
rH-n-owirzj 1 Y‘E’Feo\“‘ec” . Our task is Jo deth

an ex]?erimen]‘ with WO POSS'l)o\e out comes OF

equca] ]‘Jrobabi)i }J.

Our gr‘slr obserVG.)r'mon is that -H'\is endec vour
1s bound Ho @;31 iP the coin s so ex\-remeb
bicsedl that one op'—\-}ne_ ‘Fc«ces never shows “p
~ie. prg=0—~, because in Yhal cose only one
se quence -o? throws s Possﬂo\e and dhere Cannot
be two possible ourcomes op the exPerimen?’. TJo
Phrase i diﬁ%renlrb: we have +o design o deter-
ministic a\ﬁorilr\wm intended 4o Proo\uce o 0 or
o A When —?eol with SL\{??\CEPH‘}'\D [ons Seguence
o]p -POLCQS, but on o constant inpul  Sequence
— e, ol heads or all toils~ +he aborif}l-\m should
'?Cuil Yo tecminate. PRecause Ythere are many such
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O\Sorﬂ-\wms, we do Some more obsef‘vins,

Our second observalion 15 that i+ does not
matter which side OF) Yhe coin we cc.n “hemd”
as long as we coll the other “Fail”. The simplest
—~and -]}'\ere]()ore stondard - Woy ofcloinﬁ Jus ice
to such o binar samme—}r‘j 'S 1o consider Fairs
of faces, oand o o\"s}‘mguis\n them according 1o
be'mj Cn ]:-o\sr o{) eqwa\ ‘()o\ces or o peir o% di{z
-?er‘en\' ’?ac‘_es.

The combinalion OFD Yhese Awo observalions

St ests 4o invesh ote +the alaorthm that starks
99 9 3

|[\£_q«_1‘ X 49" Jl?o\ce 5
reEeoA record throw in (x),
record throw in (3)

until ‘x#.j

—,H' -ﬁxi‘s %-o ‘}erm}no}e i{g P‘q = 0 - i']- lnas been desianea{
that Wy — and, iP P9 >0, it ‘ermincies with Pro\rm—
bi]i'}:) 1. (e ex])ecjrc\)'\oﬂ value o{) the number
og) doub\e -}hrows 15 (P'Cl)-1') Moreouef‘ 3‘ So\\fes
our Prob\em, since the cbove con termincte in
dwo wWoys | (x,D) = Cheod ,+oil) or Cx,:j)= (h:l,\-}ec-d),
and both ouwlcomes are Equ.o-lb |ikeb.
L i ¥ *

Tt lfock me  Vvery long Yo design Jhe chbove solution.

pﬁger hav‘er made  +the %rs% observation but bef%rr—:
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havlnﬁ made Yhe second one, 1 started 1o s‘%ud‘_.j
oll Sor}'.s o?c\\ﬁor‘n}hms "'H'\Gul‘ 'F)o\i]ed ‘o ‘\'er‘mino}e on
the constant inpuJ sequence. And that while the
second observalion is cJDSO]u’)'eb standare (vide
the bichrome 6-3rc.rh). 1 Finol i+ shoc\rcina Yhet o
my age T cllowed mjse\? Yo he lured into dhe
wild search 1 emboarked on. As socon as 1 be-
came ue\:j S*err\ with m\‘jse\ and )old mgse\? not
Yo behoave like cn uneducated idiot, the chove
soluton wos desiﬁneol.

The problem seems very well known; somehow
T had missed b 1 was guite Horilled \o:j i} !
Mo\cinﬁ c —Pou‘f‘ (‘]’thsicc\\” Coin s Olud}e }w.r'cl,
rFér how does one esteblish that one has one?
Mou coannot test & Here we hove a “ mothemaokical
COIN -Hﬁc-.‘]' 1S ?&ir ]’D:j (,c;hS}'f“LAC"iOr\.l Two c\meers
{%r mothemahcs.
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