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“An X-Rated Problem
1. About Pousse-Cafes

Hora are anssers 1o Several gqoedes rom
readers:

Salutions 1o the “speed” problams appeaar
M they erd of the colistn in 1he Esue in
which the problams ifhemsalves appear,
These problems e fol 1o be Laken b ga-
riously, Bnd only In exceptienal circom-
slances do comments conceming “speed”
prablems appear in the "Betler Late Than
Mever” departivuent.

Tha backlog of regular problems is large,
in excess of two yaars, Tor “speed” and
chess problams the backlogs are a Hile
smaliar — about 18 months, But bridge
probdems are now ;o short supply — less
than ome pear backiog.

Problems

Jid 1 Speaking of brdge problems, bhene i
ane fram the late Ebmes Imgraham, who
wribes that “Fee spent oo many bours that
might well hawe been betber employed o
parfect thes bridge problem just for your
Fuzzle Carner in an othenwise guite warth-
while publication'':

Aeputedly one of the gresxtest of bridge
players, Mike Gotlieh, once found himsals
in the postion of South with a low-spades
contract and lopking at these cards aftar the
appanernts tad made no Ded:

AJ0  Teshnology Aeviaw, Juneduly, THE0

Marith: South:

kT EX i K210 42
wAZ WHOE
$8654 #AZ

o AT 43 & KS5

West opened with the $K. How may South
bast plan his play 1o make four spades?

Jid 2 Judith Langyeas netes that intagral
splutions for x¥ + y" = 7 arp easy o come
by, She wantz you to find 88 intagral s0-
lutions 1o %= + y* =2 + 1.

Jid 3 John Prussing, perhaps anticspating
our increased defanse resemrch and oa-
veloprmenl budget, submilted a military
pmblem:

An army 40 miles long sdvances 40 miles
while @ meszenger on'horseback rides from
1he rear of the column to the front and back
10 the rear, How' far has tha massengar rid-
dan?

Jid 4 The foliowing probéem, from Rodolf
Marioth, should not be atlompbed by Empone
under 21 (18 1 Naw York):

Wihle al & spitiluous Separtmental [Hughes
Hircrafl) get-togethar one of my epicuraan
collergues mentioned That he had stared
axperimening with poussa-calds. He used
# hydrometer of his own manufaciure o de-
terming the order of the ayers. My reaction
was that only an ordaring of specific
gravites was meaded, not the aciual walues,
5o would hinm compared equal volumes on
8 balance. The quesiion is, How many
orE-an-one comparisons would be peaded
o arder Six [mewer mind M, 'm an enganoer )
liguewrs if my two have the same specific
gravity? Furthermore, could one 9o betier
by comparing them in groups?

Jish 50w final reguiss problem was shown
o i By Johin Febba during & weedding re-
peplion & few yoars a3go; il = known as the
Emith-Jonas-Aobinson classic, a “mastar-
picce of ilS Kind," say the instructions. I is
raporied that in one group of 240 peophs fry-
g i, only 8l came up with the solution. B
thara is no “catch’ in it, and the answer has
bpoen worked out by many people =t to
fen minutes. Evary fact s important and
st be considersd.” Here it is:

Ona train, Smith, Robinson, and Jongs ane
ihe fireman, brakeman. and angineer, but
nol respaclively. Adso aboard The ram sne
threr busingssmen who hawe the same
namas — a Mr, Smith,'a Mr, Robinson, and
a Mr. Jones.

1. &dr. Fobinson fives in Delsos.

2. The brakaman ives exacily half way ba-
tween Chicage and Detroil.

3 M. Jomes garms exactly TA0000 per
VERT,

4. The brakeman= neansst neighbos, one

of the passengers, sarns exactly three fimas

a5 much a5 the brakgman.

5. Smdth beats tha fireman at billiards.

& The passenger whoss nauma is 1he Same
a5 1he brakgman’s lives in Chicago.

Wha = the angingar?

Speed Department

Jid SD 1 A probiarm troem Serith Turner:
O Boal slasls kom the aast side of a lake
and heads west at a constant spaad. At the
sama ime another boat starts froim e west
gide and heads easl al a constant speed
(not necessaniy the samd as the first boat},
When aach boat reaches the opposite side il
tuns arownd and ratems. The boats maet,
for the first time, 300 fegt from the aast side
and, for the second tima, 400 feal from e
wast sada. How wide = the lake?

Jid 5002 Tad Mita wants to know: | you ane
tacemg & parson who i pressing the
backsipace key on a manual typewritar, in
which direction is the carmiage meving?

Salutions

FEB 1 Wihitg sals up chags piaces in sfandsnd
form fo =tart a game and has first mowve. Black sets
s king In normal position; he may set what other
pianas T LS50 O ANy pnocEipied aduanes, For
Bilac 1o haw a forced win,
1. Whal = tha leas] number of peeces that Black
naads, whal ane thay, and whare ang Thiy placmd?
2. HBlack i ragracied b pawna ealy, whal is lha
laagl numar respdisd, and whene phaced T

Far part 1. Edward Friedman noles that # Black
has knigiis an bis O6 ard KBE, While (s “matbed.”
| uss quotes a5 this pasiion canral Sesul in &
gama, aince Whba musl hawd Bbar in'chack ba-
lore Black's lagl mows, RAequirng a legal posficn
lads 0 the fodowing solubicn rom Mabhew
Chan, Jamas Shesnar, Wintheop Laads and Gard-
nar Parey: Moan K5, B on KRS, and O on KBS,
Farl 2 is harder, Ssvaral readers bad solutions
with fve or s pwnes but each had a flas, usually
hawing Whita staming by QF = F or KP x.F
Matlhew Chan, Fowewsr, has 8 solofion useg
Al pawng placed co QDG G6, B6, KOS, KNG,
K8, KBS, KNS, KRS, Of course this isn't-a Segal
position. Thus the problam & sl open unlass
SHma0ne can ahow 1RET no ssdulion wilh eaghl
P & podaibhe

FEB 2 A ropa on the roof of a carpart, with part

hnging owvar the adge, DEging 10 cresp. gaing

aped, and finally fafs enlirely b (he groond.

Suppose The rool was horizontal and perfectly

smoolh, the rope & sippary, fledibie. homage-

reenus line mass Tive mahers King o mgng ans

cardEnueter snd tha adoge mechanically sgureaienl

to & frictioniess shoass ol ETlindesimal rodus, o

lormg wawld H fake 1hir rope 4o shithar odf Thee rool?
Tha Fliowing salistion is dm beding Hapking:

Wia lat

L = langth of rope = 800 cm

% = langih of nopa hangang down, in

oanbETElErs K, = 1 Gm

g =080 o lees.?

1 =tlime. in ssconds, ater reloass of e rooe.

m = mass of 1ha raps, ing.fom

Tha ptandial &nargy of raps Ioat by thi 1 Shittimes-

tar af S2Alionary rope i The weaght of i limes the

lowering af the censer of gravity:

AM - g - ) {e2) = m - g -SRI e langihox

& hanging diwn, the polential enengy conwared

B kinedic anergy is

imgh{x¥2 — w,%2) with-the resulng  kinedic

enargy being milideidi . Bqeating these T

and gimplilying, we have ol — 53} = Ligadl?®,

ar
it = VL VT =
Fearrangirsg this for eiageamon, wa ha

Irda'.'i.-c' ~ AP = (g |f'-.1. fem which

In L + {L® — ap}¥xa} = {g/Lj#, which gives
1 = 4934 s nos.

Alza solved by Poter Wendor, Edward Madber,
A. Adward, Evenatt Laroy, Wigtor Neaton, Wesiow
Hartfard, D, Gupta, Timethy Malcay, Aronymeus,



Michsal Jung, Harry Zaamba, John Prossing,
Ghiuck Whitngy, Edward Friegman, James
Shegrer. Wnlthrop Lewds, Garald Blim, Gandnaer
Parry. and the proposar, tee labe A, Rabitson
ot

FEB 3 In llow of a comsantional key isck. sach
ronm nomy Bodal was edquigped with a ciphaor ook
et respandesd anly b The four-dige code sakoind
by the guest whon regishening. In the courss ol
Playing wih thiv lnck, ane guas] nobed 1kt the lock
wald Spen Cindichled by a grean LED) whonever
The Goerac] code was tha last four digits of &y sa-
quenca. I othor words, any amount of Safage
cauld ba keyaed @ # tha lagl foas dupits matched,
the Bolt wins enargized. || oocured loome that ihe
andaipriging burglar would noed 1o try mamy lewsar
Thar the fﬂ.III'I] possible comtinatkonsg il P oauld
dafing 0 g FneAm wilh e chamciaristhic that
aanhy Pene Japd enleced resulbed in o now Tosur-giagst
gaquEnce, The miremum numbar of aniries musk
b 1,002 — four digits to enter tha first rmimber,
with aach ol she subseguent B3 resufling ma
new sBquEence, Whal is he minimam nember of
koysimkas rogured?

This préblem is par of the campules Sciences
lnaratre. & soemary of an edlecire sigorihm
wak submeiad iy Marold Frodricksen and James
Maicrana and |s raprinted balew. Anlhony
Anlston, & past prosident of ke Association for
Computiceg Machinery, Doratd Savage, and ).
Swandon also  submitbed solutions.  Tenoihy
Malorey and Gerald Blum nabted 1hat 10,003 digita
are reguined.

Tha sokiian i g ssquence o decimal digits ol
=ngth 10.003 comaining aach t&farent lenglh
Iour soquence of decimal digita, b B il is no e
onichion i aek (FS B last three digits of the se-
quercs be ideatical o tha frst Ehron digita and
then a oycle of mngth 1000 & ssught. More
gnrsarally, wi Faguire & ¢yl af length &7 conlain-
] avary diffesen) n-long siring of digits chosen
lroen an alphabet of k lethers. Tres problem &=
kAT &% the Good-daBriin Ssqiesncs problem,
Thay eyprhe sl for inibe problem s too long to

- e pregenited hers, but 2 smaller exampln and an

sxpasilion of 1he genarating algonthm can b

= ghven 50 Ehat the genecal n, k sycle can be ab-

wmingd, For n = 2. &k = 4 we have the cycke
J2ATA0Z21 20100 of Iength 47 = 18, Wi ablain
the sequance fram the aRgorthie given Balow.
First we doting A sublraction opscator 0. & apor-
s m 23negE of digis of lenglth i o form similar
shvings. lhusty

I T IR T T T L By
whara &y =&, = =h, =Dand0 =5 <
By §a&, ... #4548, — 1/ we mean bthat tha soring
&, o da — 1 s repeaded g limas and Heces-
sarily n o=qgf & 5 IFs =0, kor &, 4, wer wrbe
i BETIRIY 521G

Algerilbm (0. k)

1. Wflial siring s m = (k ~ 179 oulput & — 1

2. Aapaatm o md unlils =0,

I Wirite m &5 (&, . B whare | s as small 2=
podible. Qulput a, .. a,.

4, i m = (D) go 1o 3, oiberwise oculput
(e = 1y and shop.

Thhies Bkl gusipd @5 Nl necessary for the lengbh ne
cycle b = necessary 1or the Sequenee deacrio-
tion of 1he: probiem. Wi use tha opedatar 0 irsstesd
ol tha simple anthmalic operalian —1 with a test @
= resuteg n-luple s 1he langest alamsnt o s
sfualencs class undor cyclic rotation becagse §
abwinusly makns he algedtfim go laster. A moen
eangful exposition of the algorithm with a proal
Tkt & wgiks ok wall 3= 4 guids 1o rolated Berature
San e feund n the pager by H. Frgdricissn amd ).
Masarana an Dvgenate Medtdemalics, Vol 23
[IS7EL pp. 207-F10

FEB 4 M = known that the lastest way 1o ged an
cipec! Eom pomt a to point b in a wnilern gravity
Sl is 2 cycloid, 1 and b ane S00 milas aparl, e
mgnrum - dapih ol the cysloid would be 153 miies.
Wit i the Baglesl curve i thare is 2 mone sevens
ciepth limetation = a.g., 50 midasT

Sawara randess propdesd using parl of one cye-
kd, Bl | agree with Marry Zaremoa af. af 1has
twao Thalf cychids” conmsssed by A straaghl line i
fastar. Mr. Jansmnn's sehaian

= h D=wh

lgroning friction and air rasistence, lhe lasiest
path or brachaioshmone wil be shown in e Sgune
— coenpoasd of a hall oycloid AC and OE a1 aach
end Erlerconnecied by 2 straight 1argant ling GO
I time for an oojact o fall & @Sance hivom A o
Cowill b

=kl
b= 1vEg [ ¥l 4 edy, il
T

in wihich ¥ ig e ordinale to any poird, § & the
#Hope of the cyoioid a1 the pownt, and g is tha ac-
coteratian of gravity (392 #.0a8s 7). Uging the cal-
el of wafiang, he parametrio oqualions for
The path AC wre

E =2 - [x =8 = 5in 34

¥ =Nz (1 +cos 24),

whata b e doepeh and the parameter & is tha
angle betwesn a ngent 1o tha curve And the
=-gxis. When & = 0, tha horizontal Ssianee T
aled from Ata Cigx = xhi2. The maximum spoad
akang the line COoesll be equal 1o v = vEgh. and it
i adanlical %o tha velocity attained by An abjact
lalling frealy through a wertical distarcs k. This
virinsEy, 10gaihes with the cycloidal ends, assurs
an aptimum speed and minimoem tima, Uedizing
The parametrio cquations, Megraton of aqustian
{ 1] whelds The o lkneeeg tima bo trdsal rom & o G0t
= xwhEg, The iotal lime 1o ravesse tha path s

fgiven by
zhiiv = Fryfidg + (0 — whi

T =3 + (0O
gk,
For h =50 mige. T = 841,41 seconds: or 14.02
Ui,
Alsc solvad by Jofn F‘rlﬂ&ll‘lg [wehas hets writlen
& phpes oA Thie fubjecl in tha Ameroon Journal of
Pripisg
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FEB 5 Froe puople had consecubtees appoints
menls wilh an incoma tax expor o halp thae 1
ol thadr 1020 forms and schadilas, The wectical
argingss ad ncome from a savings account. The
medn whi hisd @ proft Irading commodities was
g educational expenses as a deduclion
Whan the man whi comributed 10 8 chaly was
lgardineg ha mat the bxpayver with dividend imcome.
The bioohermist |s deducting inderest on’ & mor-
gage, Tha Sompaniar Hrcgram med gaes an SC-40
sakulator, The man with three dependents is
claiming siorm damage as a deduction. The man
with 1he charitahla dedustion folicrsad the pysi-
Bl Tha man wilh ive depandents exchamged
arrsenilias with the owner af the S8-50. Whan e
lonked af the tax eaperrs calandar, this man with
e WLC-1-50 nptoad ey narss was fexl 1o hat o
thae man with hves dopendents. The man with
Sawan depandants sild some real estate for prodt
T msthesnabician has sk depenoents. Tha in-
come b oot sHE) had mosns than g sckesdided
appaintmsant after he mal tha man with dividend
ncame, Each man had a prodession. owned acak
culider, had a deductble expanse, hind Same
numbar of dependents,; and had & second souncs
al nenme. Wha wan maney in a conlest? Who
o an HP-a5 calouixior?

There seams to be somia ok with thia prablem
as anly four calculilors wane madalionsd for e
panphe. | e kad af the propeas’s scialior anda &
80 calcutalor is included so perhaps part of the
problem was inadwertantly cnitted. Unid we hass
trom Mr. Bublar, 1 oltar Ry Blachrmar s aodution as
bacs? Silting che Spinil af the prabiem:

Fart ol The wearrm-up for filing out federal fax forms
is mamng - educated  guesses aboul Bame o
which Ihere is modequate documentalasn, By
Lsing, my imagination a bt § ared at tha foliow-
iy ArsEwars;

The physicist won monay ina coniast, incdan-
fally, he has oniy ane dependard (himsell) and
fakes & deduction dor almmany, Tha b s
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erand an HP-a4%. The mathemateian has a T-12
Dul does most of ks calculating with a POP-1 171,
The tacts about the five paapla Gra
1, Physicist

SR 50

Deduction for almany

Tna dRpandan

Wan maney in conlist
Z. Elpptnica) amginmer

M40

Chayitafle conlriaution

Five dependents

Incoms & savings
3. Compibar programar

SC Al

Shoamn damage

Thrae dapandas

Cireidi=nd moome
4. Mathemabcian

T2

Educaricnsl deducticn

S dapenders

Cammadiby profi
S Bipcdngmmist

HP-a5

Btorigags cerduactaon

Sgwen dopandenis

Faal asiahh ineoms
While e abene may nod qualdy 55 3 umigos salu-
bion, it probably s the facts mom chosaly than
TRy LAY ralLams.

Reaponiet alag recaivad from Winslow
Hartiprd, Yale Fugsemar, A Ornstain, Amnon
Lhomun, Mahew Founlzn, Sharoes Swah, Masihaw
Ghen, Gardner Femy, Gerakd Blum, and the pro-
pessar, William Sautlar

Batier Late Than Nevar

A 1 Mike Borchor and Smilth Tumier foes mes
o,

AJS 4 Fabert Pringe and & bard waorking T1-57 (35
day= od compulation) have responded.

OCT 2 Fving Hopkins and Jobn Longhaar mote
that the finad darmula may b nices Smphy -
jrassed as k= cashiy)

HULITE

METALLURGY

Tungsten, molybdenum, co-
balt, special alloys — fabrica-
Hors., “HEDENSY tungsien
alloys — for cownlerweights

and . shielding.

SOLID STATE SENSORS

Semiconductor strain gages,
imtegral silicon force Sensors
arrd lemperature zensors for
megsurement and  confrol
applicalions.

Anthony D, Kurtz, 1951
Ronald A. Kurtz, 1954

R ULI'TE

(Bulite Semiconductor Products, Inc.,
Bulite Tungsten Corporation)
1030 Hoyt Avenue, Ridgefeeld, M. ).

AEF Tachnobkony Pavice, e ouly 19680

DCT 3 John Loeghakt hos responded, and the
fdipwing datlar [phis 8 oy prnt-ol] was re-
ocavad fram Waller Miszen:

Thiz is 3 cunous protkem. § kave exploned manmy o
it maks and crannias, bat 1 Eva sal feumd a
armple Solulice. Lal

MI. e EAI- By Py

| o & plusible Sechngue while considenng k.,
= 3. B was salistactary for salving that case (6 4
19 + 30 = 55]. M also quackly licks o K = £,
wharg T £ 27 +41 + 5§ = 122 Thareafaer, | kad
the palience B Wi a computar peogram o do: the
trial-amd-error portian but mot bo do it by harsd. Lt
()" =N~ &, Suppose thal an M ogt Known b b
thee mindmral My, i Townd t aateaty all th clher re-
guramants, then f &, < 1 + 25, N, wil be as-
socialed wilh the sama 5. This makas e
algorithm much mare etficent. Resulis:

My =Z210 =1 4 94 4 185 + I74 + 361 & 539
+rag

My WEE =20 + 137 + 240 + 347 4 452
+ G55 + GES 4+ THS

My =808 =& 147 4+ 384 =415 + 552 + 603
+ 12+ S 4 1006
e = BHSS <7 + 152 + 375 + 566 + T35 + 912
v 1087 - 1260 + 1600 4 1937
Mot that foe k= 0.2 {med BL. 5, =k — 1P 5 -1
grand rigs 1o & (possibly ron-minimal} soluboa, it
i char that fx =29 +{x = 17" + (= + 3" =x
SR w4+ 1F R 4 2P Thena arg nmanis
similar rglalicee, Witk thig in mind, peckspe Mr
Dufy would lika %o give the three partiions of By,
= 1253161 0which satisly the problem condiians.
Balors b mpiked hal beites, Wasar Missan m-
cened bhi Febroary issui, and be sdded @ post-
script poinding ouf that the sohnlion. published
tharg was inarmor and that ke wishad Fes had Bsain
enpiled & & timaly laahigm, Than Fe addda: :
|- 4t quile prsslished with my understanding
af hoer 8o procecd against this: problem, but 2p
parnnsty | hawe plofed op & trick or T nok -
nirad by tha othar sohesss, ncidentty. my pro-
gram, which @ wrilles in rather ineficenl n-
ferprative BASED compuies cases k = ¥ 8,9, and

e

1 i aboud ik saconds on my Prime 400
minicompaier, atihcogh monning ko= 2 1hru 219
100k many, many haurs (K = &0 leek § minubes £4
SRcomids]), Parhags nmy wie ol Algorilbm 154 of the
Collesied Algarithms af the AGM. B0 gonsrais
comiinabions in cananical ceder and 1he @sinimal-
Ity thaaram stased abdwe Ane medpandgible for e
cerarast in alligancy betwees my peogram arsd Al
Wiwmigs', O course, | am making no claims con-
cerning develapmaent fimi.

MOV 1 K Barghes has ragponded

ROV T Me Dercher has responded

MOV 5 Mine Bercher has respondsd

O 1 Alan LnVargra And ke Bercher bays re-
gpernided, )

DS 3 Alan Lawergne has respondad.

Di 4 John Longhaar, Alan Laveegre, and A,
Adyard hiave rospanded,

DV & Alan Lavengng and Edwand Nadisr have re-
spandid, :

Proposers’ Salations 1o Spesd Problams

S0 1 By tho first mealing the boals have com
bined to maks Ona orossing. By tha shoond maes-
i, thied croasings. Ths The widh plus 900 feat
that grw boal ravelisd by the second moeting is
thres bmas 1he 300 foet € had Qo by e ticst
maetry]. 5o the wickh is SO0 joet:

50 2 To tha bah.
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