S|“3 game CO)

An ar‘):i;'ro\r:j )oosi)'ive num)’:»er OF )D\o\c\? omcl w\‘si;'e )Do\“s s

utr into an urn. The )o\oujer r‘e)oeo\)’s e Fo“owinﬁ moves: he
Eakes ;’ooo )Da\\s o‘)' ranclom From Hne urn; i]c) Hnose x’ooo )Da“s
\r\ave e some color he ‘throws one )D\c«c\? )Da“ info the urn,

otherwise he refurns one white )oo\“ info the urn.

BQCQUSQ QO\C\'\ move clecreqses H’\e )’0)’0\ num):er OF )DO\“S in)‘o

Yhe urn b l H\e ome Is uqrom)‘eecl Yo ;‘ermina)'e otTer o
1?Der O]O TT?OVQS woit exo\cHS | )Do\“ n H\e u«rlf3r

mi;’e nu™

U\'\o\)’ coh we so O\)Dou)’ H‘\e color o -
)'\he Pmo\\ )Do\“ w\n&en we ore 3iven H\e{) ‘

ini;'io‘\ con;'en¥s O-F H‘\e urn?



Si“g) gome - Solution (O)

_nwe o\chons o H-se ame kee H’\e ari)’:j 01(7 Hwe w\'\i*e )Do\“s
as oh Invariont, 1.e. he )oarifs OP he white )DO\“S doesn’}
c\ho\nge. _nwere]pore, i]c) we s;'o\r')' ooi)"h an 0c|cl num)oer o]c)
w‘\i;'e )Da“s H\en H‘\e \o\s)' )Do\“ ooi“ )De oo\ni)’e, )DUA' i-P we s;’oH’
with an even number OF white bolls the last ball will be
black.



Sl“b gome D

”OF Yoo known intesers between 2 ond QQ (bounds
inc\uclecD o person /9 is Yold H‘\e Froc‘uc)’ anl person S is

Yold the sum. U\\en o\s\zecl whether H\eb know the two
num)oers, H\e -Po“oooinﬁ clia\03 ¥a\?es )o\ace:

- P: "L don’} know them.”
- S T knew hot already
- P. "Then L know the Ywo numbers.”
- S: "Then L now know them Yoo.”
With the above dota we are reques)'ecl Yo determine the }wo

num):ers omcl Yo es)’o\)b\is\’\ H’\o} our so\u)’ion s unique.”

[0] E. W. Dijkstra, EWD 666, “A Problem Solved in My Head” (undated)



Si“ﬁ gome — Solution (1D

?eo\soninﬁz
| _nwe ):oroclud' s no;' H’\e )orocluc)' 0{7 Yoo )orimes.

2. The Froc‘uc)’ contains no )orime Fac)’or s= >3,

2. The numbers are such thot )ooin;'s (D) and (2) con be
deduced Fr‘om Yhe sum.

‘4: /POiI'A' (l) exc\ucles {fOY‘ )’\'\e sum O\“ VO\\UQS *\’\OA’ can )De

ooriH’en as H\e sum O )'ooo )orimes (inc\uc‘inﬁ a“ even num):ers).

5. The Lrst set o ossible values [or the sum are

S0-{I1,17,23,27,29,35,37,41,47,51,53}



Si“ﬁ gome — Solution (1D

6: Tor ? ;'o mo\\?e H\e H’\ircl remo\r\?, H\e )or‘ocjuc)' cannO)' )oe

wriH’en In more )"hom one woy as x X suc\h H’so&‘ s + 1S o
mem)oer 01(7 SO. 1} s koooever cosy [ H\e Frocluc)’ s ?a
)orime ¥ O )ooooer O-F )’ooo), since Q“ e\emen¥s N SO are Oclcl.

7: BO\SQC‘ on S’S ]Omo\\ remo\r\?, remove -Prom SO Q“ VQ\LAQS

)"ho\)' can ):ae wriH’en In more H‘sqn one woay os ,:rime * )oower-
0{7 2.
3: /Possi)o\e sSums are nNow S|={|7,‘29,4|,53}

C]: BS) cleq\ins ooin eo\c\w one o{) )"hose )oossi)oi\i)'ies ancl
Plsurins ou;' w\'\o} Is clecicla):o\e, H\e on\b or:A’ion is 4 omcl RY



Si“ﬁ gome — Solution (1D

_n'\e U\nique so\u)’ion is 4 an| 3.

Tor a cle)’o\i\ecl ex)o\anoé'ion see:

E.W. ’DU\zs%a, EWD 666, "A Problem Solved in Mt& Head”
[ www.cs.utexas.edu/~EWD/ewd06xx/EWD666.pdf ]



51“3 game (2)

”Su ose we \a a ;'ooo— \a er goame \a ed ooiH\ iclenhco\\
coinf)oon o) )’a)f\e?er \'\o\ve)oo\ 03501? c):in:s:) ooiH'\ as many os

we need. _nwe )'ooo \a ers o\“’erno\)'ive\ )‘Q‘R’e o coin from H\e
)903 omcl )a\ace i)’ of)’ e )’o\)a\e. . ]P

_nwe ru\es o Hwe ome or)aicl ;'\ne coin Yo sit on Yop o
o\noH'\er coifon H?e )’o\):' e, )DLA' it cou\cl \’\o\nS oﬂ) er j:):\e

os \on os i+ does no)’ Q“ o .—n'\e \a er oo‘\o uA’s H‘\e
\as)’ cc?in on H\e )’o\)')\e wfns Hﬁ) 3Qme.)9 . i

1s H\ere an a\ ori)"hm or one o H\e \q ers to win
alwoys?" [0] ’ i Fihe ple

[0] Sorin Istrail, Storytelling about Lighthouses. Conduit (19), Brown University.



SI“S game - So\u)'ion (2)

ue neecl Yo assume H’\OA’ )"he ;'Q)D\e s ssmme¥ric ooiH's res)oec§'
Yo the center.

_nWe rst \q er a\ooa s u)’s \nis rst coin on )'\ne cen)'er o
H’\e ;]’C:\)D\e. E\—ﬁg secon\:i~3 )o\fg)er u)’sﬁ'\is coin someoo\'\ere on H\i
)’o\):o\e H’\OA' s JI?r‘ee, ancJ H\en \he Pn‘s)’ F\a er ma\?es \'\is move
N exac)’)\? H‘se stgmme;'ric )ooin;' )’o Hwe cen?er, oo\'sic\h s

o\\ooo\:js ree )33 \'\e invo\rio\ns'. gncl so on, muA’oA’is mu)’anclis.

_nwe invariom*’ ossures H\e correc)’ness OP H\e a\ oriH\m Nno
mo\H'er \nooo ™moany m0ves/‘-\ooo )9\3 H\e 3’0‘)9\6. [O

[0] Sorin Istrail, Storytelling about Lighthouses. Conduit (19), Brown University.



