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The ba\ance and '\')'Ha cCoINs

Al ‘rue coins hcave +he same weig\n)‘, &
Pq’ise_ coin 1s too }\Qo.\:_tj or too 1}3\'1}\ SNen
C’in—'\)/’l Coins o]() which o most 1 <oin s
r‘()a\se?\,oe hove Jo determine whether Hne\.j are
ol %-ru.e_) and , i? not, we haove o }den}‘}%
the /{)cx\se, coin  and ‘o de\‘armine L,o\r‘xe}-l'ter“
|l‘ is )rOO \f‘leo.\:j or “‘00 \‘3)1}‘ Our Equ-i)’)-
ment consists of on additienal coin known
o be Yrue and o balance thak Moy e
used »]C;or N welj)\inés.

Let we denote (3“-1)/?_ W s.n . Then
s.(n+1) = 3*sn +1 . We shouw b\‘rouo Yo solve
the )'aro\:)lem {jor S.G}+1) coing N N+ 1
weiﬁ)'\inss n ‘+erms og) G So]u\‘ion o*f) n

weiahinﬁs ]%r SN coins.

Our Fz‘r‘sjr weig\qir\j invo\ues 2°sn +1
OF the coins to be invessr.‘&o}e.d. With the
balance we compore sn+1 o? }hose
uﬁ%_j‘i\i_p)her‘ 5.n,comp\e.mc—;n¥ecl wi th
‘Yhe coin Ynown to be Arue.

we wse +he r‘émq‘_hi_ns“ " weighsn s fo solve
Yhe problem @:r the sn coins that have
not cen on the baloance Ue}‘.

P the two sebs are o{) c.\.i@%.ren)- weijhly

we have 2+sS.n +1 5u.sPe.c}‘ coins, more

-IF H’]e '}WO 5@.\'5 logRel QF ec[u.c\) weigh}‘,
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Pr‘eciset , Sn+1 suas[:ec}s o{) the one Polarib
ardd SN susPec\-s oF) Yhe other }oo\ar'&b, We
moke Sn  ‘double coins” b:j ]')o\‘:rinﬁ

Suxs]:ec\‘s o€ di{’?er‘en* Po\cmi\:j)' Yhis leaves

one Suspec+ _OF lkenown ]’DOior‘i)b u.nPc:ais‘ecl_

We now wuse the \"Emo\in'mj 2 weighin s
to solve the Pro\o}em Wpor' Fe s.n “double
Coins . IF all double coains are “true ",

Hhe un]’aair‘ed susPe.c.}“ Chose Po]o\ri‘- Vs
krnown ) s the «Pa)se. Coin. I one c:f% the
double coins is -Pa\se ’, Hne Fo\arib oFi\ﬁ

«Fé.\seness de’rerm'mes wk‘ach O \'}‘S Fvo

Cms]‘i)—ueﬂ‘]‘ Su.sPec\'s is the '-Fo-\se COin,

Note For n>o, snz1 . Ia that case we have
enouah _ile. 2~ coins knouwn Yo be rIue Yo

2

¢ L
moke o rrue “double coin when we need

i, (Bnd 0(7 Note.)

The cbove takes care op Yhe induckon
step. Tor the base it suﬁ?‘ces to observe
Yok 020 and that For‘ 0 coins, O wei‘c_:)\ﬁinss
suflke lo determine tnat all the coins ore
Frue, % .

: X

\Variations oi? this Pmb\&m circaleted in
e United mngc\om diarin WWT , and ager
Yhe war in the rest o? é
une OP which s @\\se, 3 we)g]m‘ngs.bu\* no
13 coin known Yo be rrue. TH sw‘{?o\ceel this

—uroPe_.__ 2.8, 12 coing,
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weele in the dePo\r)‘men)‘ anei Furned owt Yo be

Y18 @;r‘ my Sr‘oduo}e stacdients. The reason

that T look Hhe hrouble o() wr‘i}‘?nb clown

" lhe obove, is thal it Prov‘;c\es o Nice ermPle
¢ 3

o? C~ %orcec\ Qr‘&umeh .

With s.n Possibi\})n“es ﬁ:r Hre Jf%‘\ge coin,
P Possib:\ilies g)or* H‘E_Pfl.ar;b c:.]() its ?o\\seness,
+ }he POSSi]'Di\H‘ o? ol coins %"V‘H-e, oL
Lue‘tghing o.lﬁori m  has "-o chs&'inﬁm‘\‘sh ‘Oe-
tween 2+Sn+1 cases. Bur, 2°5Sn+1

beinﬁ equa\ x-o ?)n ancl & wfa'xglﬁim

>
houinJ 3 Poss\\o\e outcomes, the _u*_x\é

w oy in which an al\cjorifﬂmm o? N wWel ]'\}ngs
Can iJe rise ‘o ?.)n d‘uﬁ%r'en)r COMPM+C‘ 1oNS
is i «T%f‘eac]q we'@kina, all 3 oculcomes are

\Poss',bd)_e. - There s no slack.

Th other words: r{g\c:ed LmH—\ s.Cn+1) Co'ms,
po-r which we hauve ]-JdEngwsk between 3
cases, eac]f) oulcome op Hne Pl‘rs)‘ weia}n'mj
has o reduce the number on )':»osstili}ies
bo Bh? no more and nNo less. Hence ‘he
Nnumbesr of coins not involved in the Frrs)*
we}ghrnﬁ Cwhich can ."mPle: Nno ‘F)calse. Coin o
the balance) has o be s | no more and
no less. Recouse sn+) = s.n _.be‘:n\cj 2eSn + 1 —
is odd, the need 10c-r‘ 6 coin known to be
hrawe followsf The introduction Q? the s.n
“double coins” is undeniably an Inven tion,
but I claim thal i s Snly o minor one:
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‘u? we uwash o \cee/‘: jr\mmss s‘amP}e_, e
should reduce Yhe 5.(n+l)-]9rololem s
the s.n- roblem, \‘rrespec}ive o{?ﬁgﬁe oub-
come o Yhe ‘Pir‘s}‘ weigking. Tn -H'\e ane
Case  — wal weig)n\‘s—— we Se}- Hhis re-
duchom ree , in Yhe ohbher cose
-—diﬁ%rer\)* weigh}-sﬂ. we have 4o conshudk
Yhe reduchkon. T call the Vavenhon “inoer”

— ”V'f\fh|$cule "= erlr)o\»]os beH*ef‘— hbecause L
cannel Hhink ob Omij Q‘H’)er‘ wcij 0() cmsl-ruc.}‘n
'mg %:g \‘Qduc}‘iorj. The ho\l\mo\rk o? He
exPErieﬂcecl auaider o{-ﬂ' avoi%fu;ble covn,o]im~
Nons is }'oro]oofaq-?hé Tmmediate cwareness
‘H‘IG}', also in the Case OP cli eren\‘ weaal«l}s N

4}16 ]Qnrs}' _-;Jeiglr\fm A o we S Ou‘d leo.ue ourselves
with an sn-problem. In more Hian one
cense Ythe constrauchion of Hhe cbhove

%oluhon ]ﬁas \oee_r\ Ca ba}anc&nﬁ ac\\

QMS)‘“H’], 4 S@P’]*ember 1950

Pr‘ogc\r. EdSSer W, :DE)\&SH‘Q
’Depc‘r\-merﬂ- 01[) Corhpu.\f.r Sciences
The Univ‘ers'\lb OP Texas o Bushin
Ruskin, TX F3712-1188

usH



