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"Several readers have asked ahout the
- deadlines for receiving solutions il they arp
o escape “Betber Lale Than Mever”" freat-
mand. ~Puzzle Cormis” is o wnthan approsi-
mately fwo months prior o your receidng
Techanipgy Rewew. For example, today in
JemuEry 20 [Superbow] Sumday), and §owill
e mailing my column in a8 week. This Ssup
& dur off the press during the last full weak
o March, Thus the desdiing wanas - from
theee Lo sic weeks after you receive
Technology Aewew, depending on whers
the nosl igsue flls 0 the Sevlew’'s some-
whal imagular publication sehudude.

T reduce the number of cilations undar
"Betier Lale Than Mewvar,™ | now acd names
to the “aiso sohed by lBt when The galley
proofs am reviawed. A a rolo, however, The
decigion 28 o which sclutions fo publish
canngt be changed at thet time.

Jarome Taylor inguired as ko the passibil-
ity o hiumian compuier chess collabarations.
This is done occagianally during adoum-
menls, and & “real-lime’” cooparative alfa
was Iried by David Slate and his co-
authored prograam CHESS 4.9, Dawid Lewy
Deval fhat team during the recant Morh
American Comper Chess Championship.

Problems

MA 1 We begin this issuee with & bridge
problem from Albert Fisher, who wants you
fo find & hand whare declirer's trumaos are
anly #,10 and dummy's only K7 bul &
which declarer can make 12 tricks agninsd
any opereng leed axcepd frumg. You ang
allowead to specily all four hands.

WA 2 Moving from bridge o prison, wea
pragent & prablem from Joan Baum, a Yook
Callege colleags of mne:
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A pREsmar wad thrown mks & medisval dun-
guod with 145 doors; Mine, shown by black
biars, are |lpcked, but each one will open i
bafore you regch it you pass through exactiy
aighl open doors. Yoo don't have o ogo
thraugh every opan door, but pou do hom o
go through every cell and all ning Doked
coars. 1T you enter & el or go theough a
door & second tma, the doors dang s,
Trapping wou.

The prisoner (in the lower-night comer
call] had & drawing of the dungeon. He
thought a long fime bedore ho set out. Ha
wenl through-all the lbcked doors and as-

capad threwgh the lasi, uppas-lelt comar
ana. What was his roule?

MUA 3 The Niculas Asciu caroon {Trom the
Naw York Timas, October 8, 1577} an this
piege inspired Kenny Goldman io posa &
progability problem (direct affirmatime-
Bctin complaints 10 Asciu and the Times):
What s each competitor' s chance of reach-
ing ‘tha winner's platharm? Assume that
aach inbesior comestant may jump o ome of
iher fwo nearasi forward squares (50 par
cent chanca for aach) and someaons on the
and musl jemp o the nearast forward
sguane. When tas comtestants land on the
=g sOuane 1hey Mp a fair con and the
logar is alirisated (in the real "MNobal race,”
the caoins aren't abways fair. — Ed). W this &5
too gasy., try (o find “optional stratagies™ for
lumping right and lef {instead of 50-50).

MiA 4 MNow let’s iry & goomatry problem
from Gary Malson:

Drawing tha diagonals ina convex pentagoen
ragudis in & fwe-pointad star. What s bha
2w of the measure of the angles exterior o

Selrciivig e Nobal winners (ses MIA 3 abovel, (Neolae Asciy from the New Yaork Times)
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the atar and bounded by the pertagon. Re-
ferring o the disgeam, what is:
a-h-ﬂ-dq.f;g-h..i..]?

MIA 5 Frablem 1977 O/N 2 asked for thraa
periect squanes the sum of any pasr of which
ig afso a partect square. Since Then we hawe
ashod b four Squares with the sum of any
thrae gsquere, aic. Richard Hess moted ihat
the original problem i@ aquivaient 1o Tnding
a reclangular (more  precisely  rectilinear)
solid -having integer-langth sides and face
diagonals, Ha wondars if one can find a rec-
tilimar Zolid having inbegar-length sides,
tace dimgonals, and space diagonal, That is,
are thare integars A, B, and C swch that &7
+ BT A Y BF 2 T oand A + B +CF ane
all perfect squaras?

Speed Department

S0 1 Edward Lynch has a secrat messane
Tor us o decads:

ACBDa LMNQe OS5ABA RZ2aGE
MMNEOK 1CD''P HOTI" RaURI
TU D

Twery Hinds: the o & a goldissh, and toy fo resd
the lthars quicky

502 Roland Janberts wants wod b find tha
migsing tarm:

1011 121318151817 20022 24 31 10007
10,000

Solutions

NOV 1 A mafo-ir-twa problam:

. Some readers:tried N(NE] — BT ch, K — 03,0 —

FA: But B == B3 hodcls qut qimg moeee migss. B this
wiara i aglulicen, Thd prablem wauhd ba & poce o
since the =alubon begres with check. | also re-
coivad K — B7F, P — 03, O — A3; but again the
besha paneT Mo, this cme B4, Smith Turnar,
G Sharmgn, Richand Hees dod (he oo
ware nol fooled, however. They found tThe key
move: B — Bd. Now the dve possbiibes ann: Ba
B=M3, P —=Q3IHN5] — BT, P K5 {niP, P —
B3 N {Q5 — BT and P — B4 Q — BA, Mr, Turner
guestioned whether a compufior would find short,
Iricky maias inshead of a simpin, Lnger win. Most
af the Baal programs jawch aa CHESS 4.9,
BELLE. and DUTCHESS) uie wrgasing dapth
axbauslive searches, When [hey mach thres
plys 1.5 mowns) thay axamine all variations. 5o
P s iy e 5 tricky T 0 ham, and Py woukd
rod ewen look at four plys.

MOY 2 The king wanted 1o find oo whi was tha
wisasl among his theee grand counselors. He

A2 | Teschinology Bewiew, Saschy Apel, 1580

Hincialdad the thege &0d than announced ihat he
had aight gredl seab:, fowr porple and four gold.
He wauld place fwo upon the forghesd of amsh
caurmelor, =0 1hat aach Sourssior coukl s ks
four saals an his mgghbors Bag a6t his oem e
Saals, The last e desls: Be would place a2
kagkad chael, The finst counselor who determingd
the: soals in the chast by corme? reascning waild
bBRcoma SUPTAME counsalar: b 8@ b gusited he
answar, pitbar righSy or wrangly, he would by be-
hasdad. The king then put a purple seal and are
alFer o the head ol Sdak, a goid seal and anothar
on the head of Baraz, and two mone Saals oo e
hand of Cabul, Afer placing thea 350 ey Sanls in
Th cheast, b reengad Bha Blinalolds and began
quasiinning tha (hree courgelices, “What seals arp
inthe chael, Aday™™ Y| dio nol know." ~¥What spals
Bre i ihe chost, Baraz? | da nat know. ™ =Winat
sanls @&na i She chaal, Cabal?™ 1 de ral koo™
Disappainhed, the king iried agan. “Whal seals
Are i fhe chesl, Ade™ ~|do nof know.” “What
seale arg m othe chasl, Bamar™ and this fima
Barazr arewansd cormactly, changad His nams
Kissingar, and became suprame counselor, Whal
sanla are anopach man's koelead?

Apmees Landau. precerts a clear, siop-by-siop
galution.. There are 19 possibilitins 1or the aigho
snals:

Adni Faraz Cabu In Chas
1 PP e GG GG
Z, PE 503 PP aa
d; PE A Lo PP
4 GG PE FP G
5 GG A G PP
B, G peic] PR PP
I PP PO (] (i1
fl PP PG GG PG
B ) o G5 P& PG
T B o PG QG
11 L] PP £ R
12 G PP [ E] PG
T L] PG PP G
14. P feix] FP PR
15 GG G PP PG
1. L] PG &G PP
1. Pi5 Leir] PG PP
1B &0 PG PG FF
18 (] P PG PG

Witan Adak 15 asked the first ime and b dossn’
Kroew, D glmeniigs 3 and 4, Becpsie ench ol
thase had poasibililios b 8 urique configuration
om ke [oreheads of Baraz and Cabul. Smdarly,
when Barae doosn'l Snoe whan askad B S
Len, Wi can aliminaba 2 and 5. Wheen Cabid aays
hig doean| kv, wa S alieninals 1 & 8. But we
a0 #lea aliminats both @ and 12, {There ans thres
possoites — 2 3, and 9 = wihkch vagidd T
Cabui saa Adak wanr PP and Baraz wear G060 Bad
2 and 3 have Baan praviously sliminaled, so
Galbmii efminales 5 Simsarty for 12, 0n tha sac-
and run-through, sinos Adak carsat tall what b is
wirasing, wa can naw aliminale 10 S ks andy
other possiblily with PP odor Baraz and ™G for
Cabal i 12, jus eliminated by Cabul). By simdlar
rfeEsoning, Adal eiminales 11, 14, and 17, Bamz
nom has he ollawing pansiiies;

HAdak Raruz Cabil il

7 PP P& Pi3 (clc!
. FF PG (51 ]
1% PG PG e GG
1B GG P& e PG
e PG PG @G PP
18 oG P PG PP
18 PG P PG P&

Simco pach of these sowan possibilifies hes o
unkging configuralon an ke Torekeads ol Adak
and Calnd, Berar raow knows axactly what he is
waaring and what & =1 the chosl.

Nl s Qivan 1hat Adak has af naest one purple sanl
and Baraz has at Wast oms gakd saal. Thie limils
af T Todd pagaibilities;

7. PP PG PG GG

I | Pk i PG
15. PG PO a0 PP
19. PG PG PG PG

Tresedons Bazar is wearing onn seal of eachcakar;

FaotrdedT, mige (o NaE have Sulligant Eheomaton o
dalerming which seals are on Adak oraon Cabud ar
m e chasl B should be menbcnod tat thes prab-
lern does MOT desarmine which s fhin wisast of e
thren Counsalors 5ince 1) sach Coyrmialar has o
aEaume the ofher two  are equally  good
malhematicians 2| the chowce of Supreme Couns
soior was lorood by the King whon b placsd th
Saln

Al galved By Malthew Fountain, ‘Winslow
Harlfced, Richard Hoss, fviOrnstoin, Howard Os-
ter, and FAonnke Sybsieine

NOY 3 & apiedecy sguire ABCD s dramm om a
Eohere of radivs ® and canter 3, with each e
A8 BE S0, and DA suotanding an angie X a1 0
and each varted angla of $ize Y. Find ¥ as a hoe-
Tign al X ard the ames of the sguare.

Inaing Hopking was abde to navigate & thi way
hraugh Roy Simdadr's probieen, Hig sobation:

Two formiutas used m navigabon, and cno other,
are nocessary herw, Tha first, {17, is used 12 ¢nleu-
latar the graat-gircle distancs Habvaan e poanls
an (e aRith, coreaponding o ¥ in the cumend
problem, The second, {2, Snds the aximuth, Z, or
the direciion of thee path at she take-alf paink, i
tarms of degreaes clockeisa frgm Irue north, T
drpwireg Shicwe TR Y = 27, The thind comes Som
lhe thesorem: =taling that the area of @ spherical
Iriangie is agual to the squoares of the radius tmas
e ammaund by wiich tha sum o jla angles, in ra-
dinrd, eecaads v, Given e tijudes of the ponls
L, & s arsd Bhair langfude difference D,

X = Aresrs 1
[cos L, -cos Ly - cos I+ sinv L, - w0 L)
I =arecnos 2y

[sin Ly ~ coo X - sin Layisin X - oo La]
B e Mok Pole s at the cesrler of the square —
an axchllant armangement 01 40 purpasas — tha
oarmurs o 1P sipsans are all at Elics L and (hs
lang#udinal délarapces [ are all 90°. Tha abowe
pouatinres than beoomie:
X =arceos {sinf L) i1]
¥ =3 = 2 ahon 1%
fisin L -1 - cos K@i X - cosL)
To fird ¥ A5 & Nercion of 3, A rauesstad,
skt L = cos X [hroem 13
T :
cos L =N —# L=Vl —cox K
Subsiituting these expressions in [2), we gat
¥ =2 arcons =k
[voos X ¢ [1 — oos Xifsin X5

T B Tho @fieh, wd divide v Saquare by medse of
a diaganal into bwo egual mangies. The sumof the
angies inoanch s 2V, 1o be axprassad in radans
The anes ol esch Irianghs is BPZY — o) the &ea
of the squasre i bwice Bhis, or A = RY4Y — 2=b
I:mwmw.‘rls:tuncﬂmm.d.i: ¥o= [’
ZFrl'd redians

Alag salved By Richard Hess, Ecmand Badier,
Haery Larnmba, and the proposer.

NOV & The probbam iveilngs & meormmar, B ais-
ler, ard bt wncle. All swim al corstant rates of
two miles per hour relative bo the wasor; and all
Wil B Chass & Fiver ong mibe wids and Mowieg at
ane mie par Rour e Boint A an ors e i painl
£ which is ane mile downsiraam cn the other sida-



T. AL what anghe afauld e swimnes peed him-
gall, pedadtive 1o tha ling AR which = peroondicutar
I khe river? Find the bme required and the dis-
tanos swum.
2. The Begyant atar bves the water bul hales
axarlion. Whal doas sha do?
. The wnche, a self-made man, seorns 1he
naphie’s apgroach (too imellectual) and the
nigce's (oo selt-induigent]. Me foliows his Hie-
lang mslhad o thong his eye cn e objective and
g strasght for It Fird his pach and how lang
ha inkas
<4 el WV > 2 be the spoed of the river. At whial
angie @ should the rephaw S sacnass this Fheed
and fand as |itle a5 passibis downsivessn ram B
Anid hivw B dowrsdnsnm vwill P et

fiawy Zaremba seam and Toalkd RS oway
ihrousgh this one:
1. Since tha lime fequiesd B0 lraverse the dis-
tarcs AR will equal that required fo cover distance
BE-..“hawt_—h'{Eb::ﬂ = M2 sn &4 1) of
Moos A - g0 = 1, Sguaring bolh sidas =ad
sEnplilying, ain 20 = 34, Hance & = % arosin 075
=247 T 42607, The nophaew's Tima to reach G wil
ba 1 =9/[2 cos 8] = 0.54858 howrd, arsd the dis-
tanca swum is AG = WE milos,
2. To minimize exerbor. £ s presumaed  iha
nephow’ s sster would apt o orass Bha fBar in min-
mum Sima. IF 1 = 1747 cok i) & diffensntiabed with
meEnad] o v arsd Bal equal o zoro, we got=n g =
O Thizg ¥ = 0% which s o say that she shoold
Twim in @ direction pespendicular o the rives
banks. Her Hme will ba 1 = 143 sas 07 = 0.5
hoiirs, @nd the dialarce travelad wilbe d = (17 &
0.8 = 1918 milas. To reach point C, she can
Hoat downsiream tha ramammesy hall mits
3. A any instant of Gma, The unchy's Seimmieg
COMPCNANT will make an Angk  wilh reapect
ke pivier Bow. His wveloctes porpendicular and
paralkal bo bl river will be, mspectivaly,
AWk =2 Rin o
deltt = 2 oas & + 1
i which sin & = (1 - %10 and cos & =
1 = XD, with D = J[1 =% 5 {1 - y*1h
Dividing expréstaon (1) by {21 and aliminating 41,
dyida = (2 mn K2 oos & — 1)

=21 = yW2 - x) + D) ]

By Assuming w = {1 x],Z =1 ¥}, anid
r = ww, 1he varigbles can bs ssparated 0 o
ferenlial squation {3} to parmit integration. Tha
following solution of (3] s fhe uncie’s swimming
parth;
[ —af = —y}1 —y =Kk,
i which 1he consiant of inbegration & = 3
From squabion (1)L dt = dy'[2 sin.0]
= D21~ y]. 5
Uging & smia appeoach for integrating (5} as
was usad for [(3), the expression for time a2 any
instard is,
b o= Ji3k + 1Y - {1 -:r]"-'

— k{1~ yH B {5}
Since y = 1 when the uncla reachns point G, hia
1okal e ko crass the rivar 1§ darded SGen (8] (o

b ;

Tm (3 + 108vE = (5 — 3vAVavT = 52

= 0.EDR4TS hours,

4. Lot thi rivar walasey aqual (2 + 41 whers 4 is
any sxcesa abowe 2 mph, and et 4 egoal the
diptancy alcag the opposita bank downstream o

14}
2w

poinl & Tha tima slagsed to travl distance o will
egual Thi b recraing t ravetse the wichhof the
riwar; T

Eim /(2 cod 0) = d'[{2-+ A) — 2 sin &, ar

d o= 2 + A% - 2 sin #i2 cos 0

- = *

-

14

Fis minimum distance, d is diferenbatod with re-
spact 1o & and sel aqual o 2arg, The et s eE 8
= 2E <+ &) o o= Sicain 22+ A)- Subsiuting
i 0 and oos @ = AL = 411N2 4 A) koo Eha -
presson for o yolds tha fodowing minimoe dig-
iance downsiream of B:

d o= [A4 + 4]]82

NOW 5 Mrs. Biack and Mrs, Brown Bought cloth,
aach paying &s many canls par verd & ahe
Baught yarde. Mea, Grgaen and Mea, Whils bought
gracaras, Mre. Groen spestt one cent more tham
he pacess of twica Mirs. Black's Duyman] e
savan=ninths of M. Brows's, Mg, Wehile spect &5
mipch ag She 2um ol two-thirds of Mns. Brown’s
paymenl and ono-half of Mrs, Green's. Mra.
Mack's axpandiures was agunl o Mve-gisghs of
Mra. Grean’s py@enl plug one-led of Mrs,
While's, Tha tafa! expendibore was mane than 51
and koss than 510,000, Haw mach monay, @ del-
lars and cants, did aach waman dpend 7
Wikl Harilord ssams delighled ("4 diaphan-
ling equaticn — goody™ ho wries) 1o sclve this
iyl o]y

Mrs. Blmoi buys ¥ yards af shathy at x ooy, spand-
ing == Nlea, Brown Buys ¥ yards of cloth at yoents,
spandng v Mre Geeen sponds 1+ [2x% < Tydim]
= v Mirs_ White apenis 29703 £ wF = w, Futher,
25 o BB 4 w3, Sirce v and w mnel be inlegors, ¥
= J¢ arwd romust b oan odd number, The abowe
squalions redece o

B+ 20 bl =

=T 4+ 22 41 =

LR TRE s 8

Thas=a in furn reduce fo S0° - ¥T = 1. Thes trivial
salutign is alimingad bocauson the Jola amount
spand @ =51, The el salilion s e = 17, & = 35,
whence v = 51, Mra. Black spent's® = S14.44;
Mrs. Brown spent y° = 3501 Mrs, Sman ape
Al 4 2888 — 020 = 5066, and Mre. White
sl 1734 + 433 = 82167,

Algo solved by Arl Osrestein, Frank Carsin,
F.Jung, Richard Haess, Hary  Zaramba, - Megmi
Warkavinz, Arthur Haines, James Landau, and
Siewe Fesdman Jaht Rde, (ke allegsd proposar,
does ngd remesnber submmitling 1his problem.

Bafter Lats Than Mever

1978 MOV 2 B. Lapoma has respondad.

1979 AS 1 RAaymond amd Edward Gadlard amd
Robem Endars note thal i While plays P—B8[d),
Black draws with B—B5 ch, OxH stalemabs. This
only the P—BEBF} kne can 6 05

A8 2 Aaymond Gailksd Mk responded

QCT 2 James Landau has responded and John
Bush, who & this column's proofresder ot
Technology Feview, constructad o modal [
ohatoh and ke submilted the lsllowin

The sxpressiony =log {1 + ¥&* = 1) s oguna-
lestibo 07 = o + wif = 1, and Bs feciprocal s e
w ) = WK = 1. Adding tham, we gale” +a" =
i, vehech by dalinilion is eguivatent 2o x = cashy.
This ik the sguation for a catenary = tho curee
lormec by & chain or Sabie siring wisan hald-up:
by s erds. in order for 1he cornare of 1ha AU
5 e wilhs T cuBpe in i Track, 1he length ol

ther =lring, the =ide ol the square, and the arc
lemgih ol the himgs most all be squal. Comparing
e squana in (P o pos@Bons, wo can Ses 1hat
i Msight of the hump oquals e The disgonal
g bl tha side of the SQliane;

Fhargfone, 1o obtain he cormecl shape for thae
hismp, bake & string as long as tho sida-and hold &
up 5o that s dapth aquals 1R height. This tech-
nigue &0 warks or reclangles and regular podys
goana; with a litte modification # probably works tar
any podygon. Thore exist dezans of blocks of
#lonn, weighing bundneds ol 100E each, al ndiding
shes soottensd all guvar the Saciant world. LRte @
anything =i kremm aboul how the anciand buldiac
med thess blocks. The Intriguing pessibiity s
it they discovansd this trick with.a string wihous
- any ngwisdge of modam malhesnatics.

QCT 3 The proposar, Emematt Dully, submned &
wdubicn with this probdesn,

CCT 4 Tha proposar, Jehn Fuls, submitied a so-
tutian with this prolilem; and James Landao has
TR ki

&S S0 1 R Boas, mditor af e Amescan
Mathomahza! Manthly, wriles the folicwing

for 1ha thaeurm that thare is o cormes Engligh fen-
tarce containing an arbdrarily Earges number of
tonsoowive Thad”s! Soppase that you already
hawn a coreact sa<lence contaning a string of A
“nad s, Lt ug uks x o stand for s string, punsly
g & @hbreviation which can bs expanded when
desired. Now consices the serence, My compa-
sition wineild ral have cantained x had X nod Bean &
comracl English phrase.” This, whan sxpanded, =
B girrect English saedarssa ¢m1.aimng [2n # 1}
consacutive "Rl "3 [ pou replace “conbaeed”
by "hag.”™ you Fve [2n + 2}, bat iFs hardly warik
thi Borcs in clasthy)

Proposers' Sotutlons 19 Speed Problems

B01 PH iz like FPh in Phitadeliphia, O ks lika O @&
woenan, ardd T1 s Hke i Inonation, Herss:

Aba, =oo ihe gHciah!

Hall, thom st no-goldiahl

Oh yos, Able, hey are, oo, goldiish

Gesnr, giminy. Okay, | sen the Tish aos golkdfish,
Yiou ana right. Yo wan the gobdfss,

B0 2 131, The numbers rapresent 16 wrgten in
Base 18, bas= 18, - .., basg 2.

A mukfash phoiograplh of & block of Soog
milny dinn 8 “scalicped” roadway, a
darnonsirrdion of Johr Busi's threa-
dimansions’ soltan i OCT 2. The rodd &
Hpoed UD B few degrees, and the Gicok
moves down { powerad oy by granhy. Tha
smrall spad o the mrdaVe of the Disek rmanks 25
cattar of grawity; ode af I traces o sireight
fime, [Phato: = 1870 John 0. Bush and (Mana
Howeadt)
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