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The marked coins and the scale

QOur 1oo!l is o sim)o\e scale with +wo
os is wSed ‘:'j the Soddess Jus\-.’l-iau, o weishinj
has one o(? 3 )'aossﬂole outcomes : Jhe scale
balances, or it tips in the one direction, or

1} 'hps in the other direc%on_

lotes,

Al genuine coins have the same weisk},
o ?o.ke coin is heavier or ]igh'l‘er. We
are PreSerﬂ'ed with o number of) “marked

cOoins O w"\iclv-\ wWe know:

® ex:;c"b 1 oF) the vwnarked coins s ‘Co.ke.,

L] ,’ » I’
e C Coin Yarked as a P‘MSCOH"\
genu'ihe or 4oo \ﬂe.ou:\j,
F/
e O Con mMmarked a5 G !’M'IHLASCO‘IH'

Ber\u.ine or 4oo ‘13}\}'

1S

s

We are COﬂSider‘inj the Prob\em o? iden -
+if-73‘m the -G)ake con N N

Ccause o sSequence O—F n we‘nﬁkinﬁs ]ﬁo.s
L g ]

3 ou}'ccmesi one C_c\nr\o}‘ u\omn-}ee 'Hne
3der\]-}€icc\)r‘non oF’ e ?le. one: among

more than 3" coins o e inve.s)"l&a}ed,
]ou+ -Hfl'ls U..F

per bounad can be adhieved.
,B:j MQ“'}\CMO\HCQ\ ihduc}im‘ wie Sho\”

tf‘c\fe 'H’\c‘\l‘ N we‘ijh'!rlgs 5&@(3 Yo iden-
i% the ?cﬂce one Qmoflg 27 mearked coins.

webkinas, Be.-
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A% the same “'i\'ne we shall derve oll P;—o-
-\'oco\s ac]nievinj Hhis '1den3rif;c:c>~¥ion.

Becau se 3O=1 s the bose Cie. nz0)

s trvial ¢ in Yhe coase o() A  warked
coin, Yhal one is the ?c\ke. one and O

webhinss sullice .

For the induckon .sl-e,P, we write +the
hum be o? marked coins Qm0n5 which the

‘po.\(e one 15 Yo be ic\en)}eed as
-C0) ’?+\*’\+P+m+1‘: ,

where at Hhe F;)rs)- weghinj

Y- # p\uscdms on +he lepr-—\womcl Plo«]‘e

M: # minuscoins on the \e@—\ncmd P\cﬂ-e
pe H# P\uSCoiﬂs on +he r—is\n}-\nqnol P\cu}-e

™ = ﬁ- minusceins on Yhe wr‘.jk}--)womd P\c&e.
£ = H# coins \?F}- orn +the table

Tn order 10 enable ~H'1e ?:rs)‘ weiﬁking *0

s'nve enouﬁk ';ry?orm@]-iorw Vo localize the ()ake
coin , we nsish ‘l-l—;a)- both P\a)-e.s contain
H’ge same hum\oer‘ OF) coms, i.e,

1) ’?+M=P+m

Under Hhat c:or\S‘)ro.‘m]‘ , +} ping of balancin\g OF
the scale can be related fo Q’\e Plo.ce. o? the
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oke coin, more )'Dr‘eciselj:

- T.F) the \eﬁ-\':omd Plo.-'re goes down, +he
-Pa.ke coin s either among the V7 pluscoins
or 4he m minuscoins, i.e. w‘,}l«m o Set o(’
“P+m coins,

® X{) Fhe le@-)')omd ‘J]G}C gees “p, ‘he -?c.)ce
coin is either c«xmonj -WIe M minuscoins or
amone the P TJluSCOBﬁs, Le. tithin a
Sed o \"\-l-)') cOINs.

® 'lf the scele balances, 4he ?ake. coin
is o.monj ‘Hﬂe é cCoIinsS on ’Hﬁe. "‘Q\Ola.

To wmweaximize (0) S iﬂo\e.!behden'l'b
maximize T P+m Me-]:, and t . Since

we hove skl n ;eigkinﬁs \.e@-, this
Uiele\s ex \r‘a\ano;'hese

CZ) ,-P'} m = 3
M + P = ?)r)
L‘ = Sh

Which :jields bhat  (0) eciu.c.ls
desired, }DrOv}clecl (1) and (2) have a
salution. E!emen-l-a@ nge\om sw{?{ces
Yo show that 'H'IGD are equivalent lo

3“’!‘1 as

C3) P=p
M=m
P+M = 3"
£ =237 )
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w\'\ic"\ f\-ells s “”\oul‘ in the 1s} weiglﬁinﬁf

bo +Hh Pla’r‘es should contain equal numbeg
OC Plusco‘ms and equa\ Nun bers o? Minus .
coinsf’n—.e soluhon oF’ CB) ys not nNnecessa-
'""b un}o‘ue: ?Or instance, with n=z2 and

-Hne MQr‘kinj ++++t+—-——— , WwWe ]nave -Hwe
following 2 solulions
lefh right ‘able
A ++ - + - -
+ - - - + 4 +
M X #

Eclua}ion (1) coan be drorapecl ‘,F e actmit
C?a](e) coins o? ﬂeaahve we.'jln}- and howe
O r 3enu'ﬂ'\& coins bein we) lnHess /[]’16'-
Sam e @‘e.edom is obfained ""{j the owvaila-
bi‘il{j of’ enouﬁh genuine  <coins: \'? /\D—r“’l;ﬁ
P—n-m, Some Senuine_ cOoINs Can 'Hwen be used
Yo meake “p ?or bhe cliF)-Fenence_1 >0 thal
o Hn Pla}-es carry the same number o?coms.
(This wcs the s\‘Rm
EWD1083.)

F Such o solubion indeed exists. Strart with
the ’Plo.Jre3 empb and all 3™ coins on the
Yoble . A move consists op dokina either
two pluscoins  or hvo minuscoins trom the

table and Pu-n'in one OrF those on each

Plo&e, unkl (Fcoins (efl on +he dable) = 3"

ation thal T;revo.i)ec\ in
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Because 1he number OC coins on the +oble
is odd , % 5 73 when o move skl has
Yo be Per‘@)rmed: with 2 Yhar*kin@s, andl
23 coins, ot least 2 coins hove c?_qu.c.l
Yhaf‘\(ihs. CEnol OF? F) .

x x *

T 3ave_ -n'\e Pr‘Ob'errs of EWD o8> Cunmarkecl
coins with ot most one @ﬂ(e CoOn  and as
man:j Senu.(ne coinsg as Yo \ike) +o my shu-
dents. Almost all oF) Jhem -@unc} solutions,
Somel—:mcs op considerable fﬂgenufl . The
’mgenuib was G\wag.s involved in he crea-
Yion o()a very SPec'aa) soludion. TThe “rpose
OE Yhis note is to drow oatrkention to e
@uc} Yhat ﬁnd:hg Hie most 8@ner‘o] so-
(wtion could veﬂ well be the Simples)' 4\’:5’(
Th the chkove L did not -?eel Yo hawve to
invent anJHw‘:ng_
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