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Puzzle Cormar
Allan .. Gottieb

Cracking the Secret of
the Baltimore Hilton

ANan Gotteb /s assacian profasscr of
methaematics and coordinator for compitar
mathematics af Yook College of the City
University of Naw York, e siodied
mathemafics af M.1LT. and Brandais. Send
protiams, solubions, and commernts o him
al the Departaiat of Mathematics, York
Coega, Jamaica, N Y., TT457,

| leamed with imares! from H Spacil that
“Puzzie Comar” has baen well recaived by
Mobuyuki Yoshigahara, a Jepanesa author
of mathematical puzses, and Dr. Spacil was
good anough to send gne of Mr. Yoshiga-
hara’s articles i Jlapanase. Techrnolgy
Review's prnter cccasionafly finds “Puz-le
Comar” difficult o typeset, bt it's really 2
piece of cake compared 1o Mr. Yoshigs-
hara's adficke. Tha Roman characier saf js,
of course, much simpler than the Japanese.
Incidentally, whan American computer scl-
prtists refurmad from @ stay in (maiskand)
China, thay commeanied on how hard it is o
compubarize the Ghinese chargctar saf.

Problems

MS 18 (noo 1978 MIA 4) We begin with a
past problam that was Mewer (complataly]
Salved:

A solitaie game (cafled accondian, among;
other names) consisis of dealing a deck,
one card 8l a time, and then axaminng sets
of four cards, W the four cards arm of the
same sult, the middlie two are discanded.
the four cards ane of the same valoe, all four
arg discarded, What arg the odds of winning
(mo cards bait)? What i the whole deck is
laid aait beblore starting?

FEB 1 Our first new problam &8 & double
chess challenga From Jerome Taylor:
Whita sats up piecas in standard fgeom to
start & game and has first move, Black sais
his king in normal pasition; be may Set wihal
othar piaces he Ses 0N any UNOCoupssd
sguaras. For Bleck to have a forced win,

1. What is the least number of pieces that
Black nesds, what are they, and whars are
they placad?

2. If Black is restricied to pawns only, what
is tha least member needed, and where
placed?

FEB 2 Owur second probbam Iz from the tate
F. Aabirmsan Rowa:

Up.on my carport roof ong day, a rape | had
Imid down carelessly, with part hanging over
the edpe. began fo creep. Ag | resched for |
the cresp becarne a gallep, and it all
sfitherad off and down fo the drivewnay, This
suggested a hypothatical problem: supposa
the rool was horizontal and perfectly
smooth, the rope a siippery, flaxibla,
homopeneous fine maszs five melers long
ovarhanging ong centirmeler, and the sdge
machanically squivalent to a frictioniass
sheave of infinitesimal radius, how long
would & takoe the rope 10 slither off the roof?

FEB 3 Slews Garsuk wants us bo halp him
braak into tha Baltimosg Hilion, Hp writes:

On a recent business trip, | had occasion to
Stay ai the Hiltoa nh in Balimore. Inlieu of
a commntional key lock, sach room was
equippad with a ciphar lock that responded
only to the four-digit code selaciad by the
vigitor whan registaring. In the ‘course of
playing with the loek (iresistabla). | noled

that the lock would open {indicated by a
grogn LED) whanewer the cormect code wis
the tast four digits of any saquence. In'othar
words, any amount of garbage could ba
bpped in; i the last four digils oealched, e
balt was emargized, | occurmed o ma that
the mnterprising burglar would nesd B iny
many fower than the 10,000 possibla oom-
pinations if he could dafine a digit siream
with the characteriglic that each maw JdigiE
gnigred resulted in o2 new four-digit se-
guance. The minimum number of ontries
micat be 1,003 — four dighs 1o enter the first
numbar, with gach of ihe subseguent 999
rasuiing in A new sequence, | sea no obvi-
ous way o genserate the most effickent sa-
gquence b minimize the number of  key-
strokas required. Bud surely this i child's
play 1o Technolopy Review resders,

FEB 4 David Giuss neads halp to plan a
fﬂﬂ-l‘l‘lﬂ&m as jm] sae, ha doesn't wani
1o dig oo desp & tummel. Mr. Gluss wribes:

i &5 known thas the fastest way to gat an ob-
ject from point & b point b in & undform graw-
ity fiedd i & cycloid. H a and b ane 500 miles
apart, the mazimum depth of the cyciig
wiadld e 158 milas. What &= the fastast
curve if there is & more Savers depth limika-
tion — a.g,. 50 milas?

FEB 5 Willsrm Butiber s a warm-up for Lax
fima. Ha notes that “the prospect of filling
gul 1040 Torms and schedubas, with thair in-
numarable eniries, can boggle the wpre-
parad mind—uniess ona practices by work-
ing on a praliminary, less confusing taak.”
He admats 1hat the allowing problem & not
E5 complex as our fadaral tax forms, i he
hopes it wil “help &5 an alemeniary Warm-
up sxercise for stimesting o thinking
caps™; Flva paopie had consecutive ap-
pointments with an income fax expert b
help them 61 out heir 1040 forms and
schedules, The alectrical enginear had in-
coeme {rom a savings account. The man who
had a profil irading commodities was taking
aducational expensas &5 a daduction. Whan
it man who contribuled o & charily was
leaving he med the taxpayer with dividend
incoma, Tha blechamist is deducting in-
ferest on & mortgage. The computar pro-
grammar uses an SC-40 calkculator. Tha
man with three dependents is claiming
storm damage 2% a deduction. The man with
the charitable deduction foliowed the
phesiciat. The man with five depandents ax-
changed amenilies with the owner of the
SR-50. When ha ipoked al the tax pupart's
calandar, the man with the Mx-140 noticed
his name was next o thatl of the man with
thres dapandenis. The man with Seven di-
pendants sold some real estaie for profi.
The mathomatician has =ik depsadants.
The income tax axpert still had mome than
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ona schedulad appointment afber he mal the
man with disidend income, Each man had a
profession, cwned a calculator, had & da-
duciible axpensn, had Some mumber of de-
pandents, and had a second souce of @-
come. Who won monay in & contest? Who
ownad an HP-45 calculator? (Mobe:  the
problem has a unigue solution against
24, BEI 199,999 erronecus combinations. )

Sohstions

M5 16 A palindrome = a number that resss
tha sEME I-q'l_’l;tp:l right and right o left —e.g.,
187E1 and 372273, Take an arhitrary
number and add i 1o it mimar imegpe: if tha
sum iz nat o palindroeme, add it o #% miror
imaga. Heep going. Will a palmsdroma
necessarily result? {1t Ie seportad that 196 is
a particulary interesting one b [ry bacause
it pever yields 8 palindrome, but prood =
lacking)

Although we still bave no proofs, severa
“experimantal” razuts heve bean reparted.
Kathoyn Bitiman, E. Phillips, and: Arthar
Samugl have worked on thae 198 seguance,
Prof. Samuel (incidartally, the author of a
colebrated compuber program that played
an excalient game of checkers 20 years
ana) carmed the analysis o 2,362 addilions
and 1,000 digits. Mr. Phiips supplied &
langthy argumant o show Thatl i is unlikely
for & sequence to terminate afier a large
number of larme. A copy of the results of
Phillips and Samuoed can be oblained from
thi aditor. Here | will raprint thed summaaries
pnly. Mr. Phillips’ resuits (8l occurrancs
fraquencies are reladive bo B univerga of
200 three-digit starting points):

Mmoo Typical Clocurrencs
hils in wsaring fraquancy
pennt {par penth
B 178 o T30 10.8
8 £an n
T 1: ) .4
3 187 LR
i e .2
1z a8 ol
13 137 [or 28] in
%n palndrome? 198 1.4
Totel awer & T

Prod. Samual's results:
Palindromes, when formed, saam {0 goour
with @ reasonably small numbear al
additions, The number of different classas
as well as the perceniage of miransigancy
inumbers not formng palindogones withan
the calculations parformed) seems 10 go uwp
rapidhy with the number of digits in the org-
nal miEmbers. The fsct thal mbrangigeant
cases exisl with additions cammad to 100 -
gits iz po proal that some of these casas
might not kead 1o palindromes il the seareh
wada extanded. Thara are gaps in the ta-
bas: Jor axamgle, no palEndromes were
found fgr three-digit nembers requiring-adads
of 12 13, 16, and frpm 18 0 21, and there
could be & nger gap fnom 24 1o 223, Thas
dons seem onlikely, but we have no proot, |
did camy tha analysis for 186 1o 2,392
additions . and 1,000 digas. but even this is
ng prood,. Results 1o 169 addilions and 75
digits arg attachad,

I extended the analysis to sie-digit num-
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bers. About the gniy significant fact that
smerns 1o emerge |s that the reguired
number of adds seems o be going up:

i Lmbear

of digis z 3 & 5 L
iRl

chuses o 3 11 48 937
i igid

2irkas o 13 &3 GFTd .
Palistiaitg

slpcans 18 1rrF ST J154 5581
Pailngingmas

f1 0 . BT BTLT R4IR6 >
Wasisum

s i s 24 ris] g 5 =1

* Rgf pamrsing, Bul The folal would b 50,500,

OCT 1 Suppose you and dEmmy have two
sevmn-card @5 (e, Suils in which you ane
lacking six cands), The a prion odds for the
divigion ol =i cutsianding caris are. wad
known al 4856151 Tar a 4-2:3-3:5-1:6-0
splt. My guestion is, How do those odds
change lod the devigion of the sacond. sui
after you have played the firs! suil and es-
tabikshad what the first spéit was? In particu-
far, what are the odds for the dhvisignis) of
the Secsdd soil when the first =it i8 known
io have split [a) 4-2 or (5] 3-37

The following solutipn is from Alan
Lavierngne:
Thena isa certain ambaguity in the stalamanl
of ihe problem. At least when the first suit
splits unevanly, it matters Paw one finds out
about it. The odds on the various divisions
of the second suit will depand on whether
(1) one is simply 1old about the 4-2 split, or
{2} the 4-F spiE s discovered by playing
thnes rounds of the first s, In case (1), the
declarar will Know twa cards in one opoo-
nent's hand, and four cards in he alheds. In
case (2], the declarar will know three ciards
in one hand-and Tour in the othar, Rathar
ihan irying to divine the proposer's inten-
tion, |will calcifate the odds in case (1) and
i cage (2], given that the decard was not a
card in 1he second sull. W there are N un-
known cands in one opponent’s hand and M
in the others, amnd indd N} = max(AB),
thie probability of an A-B divisaon @n-a suil is

(A+B)| N ML N b MeAB)
TTAIBY | (M-A) (MEB)L (M + MY
* CNE M (M A-E

(M-B} (M-A)T (W + M)

unless & = B, whon one of the larms = The
M s gmeittgd.

It Tired suil aglifa 3-3, then N = M = 10
in thie abowe foomuda. I the irgl suil splRs
-2 then b =11, M = % in case (1} above,
and N = 10, M =2 in casa (2), The rasults
for the &0, §-1, 4-2, and 3-3 aglits, respac-
treghy, are:

T:84:315:240 if tha frst suit splis 3-3,
S1:824:3135:2510 # the first sult spiits 4-2
{casa 1), '
T:B4:315:240 If the first suit spligs 4-2
case 2),

1201 7:390:286 if there i= Ao inlormaton
about sy oiher suits,

In other words, the probabliities for the
various divisions of the second suit ara the
E@Te [0 thase tap stuabions: (1) Both oppa-
narls follow o thies rounds of the first suit;
(i1} Bath cpponents faliow 1o the first twe

- E

rounds, bul one opponent digsands some-
thing from the third or fpurth suil oo the third
round, 1 cannot gxplain why this should ba
=0, but il i& lru@ in genesal: ome geats thea
same resulls from the abowa formula by
plagging & aithar B = Maor N =M = 1
E-I.I"I'E'I'ﬁrﬂ.r'ilil'ig [P s lis!

e 3o
e MLLAIT e e
B0 &% 1. 064 1.a00%
51 14514 53,000 14303
&2 a8 437 48762 aBGey
a3 35538 T A2 AL ThE

Thas the £-2 split B the first Suil hardly

changes the odds for the second suif ai al,

while ihe 3-3 and "4-37 spiits slightly favor

the Satber distribulisans in the Sacond guil.
Also sohved by Jorry Grossman.

OCT 2 Describe & track on which a squans
whaa! rolls smeothly withoul slipping.

Tan years sgo Edwin McMillan wrote a
paper on &l sorts of “lunny” wheals! lines.
squares, and inclined planes, o examples.
A eogy of this paper can ba obtamed from
the edilor. In this casa, wa hawe savaral
“corverdioni]” solubons and ane elaborale
photographic demonsiration. The followimng
i rom Doug Sopar:

Consider & square wheal wilh Side of length
2 units, Wa are asked o describe the track
upan which such a wheaal can rofl smogthly
without slipping. R suffices 1o describe (he
saction of track gvar which the wheel tums
through an angle 4 fram 0 fa =4, since the
rast follows by symmatry, whare @ = 0 cor-
rasponads 30 one sida parallal o tha ground.

__I_

|
e e

L]

Desline & coordinaie system with the Y-axis
paralial o the ground, along the trace of the
axla, and the X-axis mcreasing dowrnard
froen the osigin, &t the axle position for 8 = 0.
I & mssurned that the axle = always diresthy
abovr the point al which ihe whes! ipuches
the frack, as shown balow,

=y Troce of adn

Incicie the tangent pomt as (x(#). wWa)) in
ihe coordinade plane. The distance wlong
1he track to (o{#)) is tan @, singa thare i5 o
slipping. Thik we have:



L . -
e e
J \‘(dﬂ) (Uﬁ') } g3 =tand (1)
1
Since tha axie mowes dlong the line X =0,
ihe value x(8) eguals 1fcoz 9. Thus dx'de
= sin ®oos, Dilerentialing Soomda 1)
with respestct o &, we obtain:

A e L
e} dy || -
[(E&) +(u§') | =sect

[2)
Substiuting sin @ - gac* s lor dx'dé and sohv-
ing S wa-obtain:
dyde = [secd — sind sec'A)l

= 58058 - coE F = Bac 0
Thus wa find:

L]
wif = gat @ di = iog (sec 4 4 lan 8)

The track segmant |5 thus defined by tho
sat of points:

{ixy) = [sec &, log (sec & + tan 6)]]
D=f= =4

o
Y=o (3 F (i — 14
for-1 = x = v3

Also solved by Hamy Zaramba, Alan
LaVergne, Raphael Justewicz, James
Landau, Edmond Madler and Allen Tracht,

QCT 3 Find the smallast nember M owhich
can e partitioned inle seven distingt po-
sitvve inlegess such that the sums of any six
is & porfect square; than try for eight pasitien
intagars wilth the sum of any saven &
sguare, 1hen any sigh! out of nine, and
limally any nine out of 1an,

Harmy faremba senl us a concise solu-
thon:

The smallast integers M, the  paniticning,

and the comrazponding squares in gach case

are a5 folkews:

Saven-mioger partiTh

M o= 2236,

Imtepars = 27, 120,211, 30, 38T, 555,
and G636,

Squares = 4F, 415 43, 447, 457, 452
and 47,

Eighl-infager pantiton

N =154

Infeqars = 20, 131, 240, 347, 457 555
GB5E, and ThS.

Souanes: = 49°, 50° 51°, 52, 53°, 54%,
957, and 567,

Nima-mlagar partdion;

N =d.504.

Integars = B, 147, 2B4, 419, 582 683, 812,
534, and 1,064,

Squanes = B2° 53°, 647, 5%, 667, BT, GAT,
B, and TOA.

Ten-integar partition:

N = 86506

Imtagers = 7, 192, 375, 556, T35, 412,
1087, 1260, 1,600, and 1,932,

Snuares = B2, B4, A6, BT, BEL. RO O0°,
9= B and OF°.

Alzo solved By Frank Bubin, Alan
Lavargme, Meil Hopking, L. Postas, and Al
Wiriss, who claima that |am “a capsialist
tool in the amploy of The computer manufac-
turers” becausa of the large quantities of
miaching time my probhams reguine.

OCT 4 What are tho dimensions of Smih's
ranch, described i the following sorversa-
Lo ?
suimH: Down in Todd County, which iz a
18-mike square, | have a ranch — rectangu-
lar, ma? square, In shape — measuring a
whole number of miles each way.
Jaues: Hold on @ minuta. | happen o know
the area of your ranch; Bt me see if | can
figure out itz dimensions. (e Sigures furi-
ously.) | mead more ndormaton. k2 the widih
madé than half the length?
Smith answered the guestion.
JAMES] Mow | know the dimansions of your
ranche
rw; |, oo, know The area and, aithough |
Sl et hear your ansesr oo Jamas’ ques-
tion, L ioo, can teldl you the dimensions.
arEen: Fdid not know The @nea of your ranch
but, smce | have heend this conversation, |
can dedece i

Harry Garber avoided the rap of azsum-
g that afl sides arg lim#ed 10 19 miles. This
irap cavsed sevaral resdars 1o go asiray.
bir. Garber's solution follows:
Qne key to this probiemn is to realize that rec-
ienglas with length greater than 19 rmiles
can shll it inside & 19-mile-by-19-mila
square. For a reclangie with length x miles.
the largest possible width = 18vE - x
mdes:

i
| —— 153
|

1 i

Recalling that we ara dealing with anly
whalg-number dimensions, | constncted a
table containeng the areas resulting from all
poasible pairs of demensions, shown across
1he bottom of this page. The "saircase™ is a
boundary; i aress abowe it have width =
langthi2 whate all areas below it have width
= length'2 | arranged the areas in ascend-
mg order, and after each valse indicatad
how many times that value appeared above
1) or balow (M} the staircaze. | wan't bore
you with my entire result, but a coded por-
thion of my =t looks like this;

| G MY 12 pkk T&4 MY
N TH 24 MR 182 ¥y
4N & HN 18N 2EE Y
BN 12 MHY 137 HYY Ty

For example: an area of 24 square miles
can result frgm dour different pairs of di
mensions, threa belew the staicase and
ane shove the staircase,

Mow wa can deducs the area logically, as
Green did. Snce James required more -
lormiation, we gliminate any value which oc-
curs only once {a.g., 7, 119, or 255), Mot
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knowing Smith's answer o Jemes's ques-

“tion, Brown couldn't be 3o cartain of the di-
_mensions il the correct value ware an NY

enlry, o wa eliminate those (o.g., §, 144):
And James also couldn be certain i the
graa imvodved all one attar such as MNMN or
Y, 50 wa sliminate those {e.g.,. 8, 18, 180).
This narrows the orginal st of 1892 coded
araa values down b0 just thineen vakuas:

BT MY H0 MNY T2 MNT
2 EMY 4F MMNY M MR
T4 NMHY 4B MMNY B HHY
30 MY B0 BN B0 MHY ottt

Mow, Smith's answer bo James's guesion
couldn® allow Graen 1o aven be certain of
the _area, much less the dimansions, if that
answer were Y, But thara is ona acea whars
an N angwer does uniguely debermmine the
dimgnsipns. That arpa is 120 sguang milas;
hence the dimensions of the rench are 20
miles by & mies,

Responses recenad from Jordan Wik,
Romald O, L. Paslas, Fober Jmiresrsan,
Harry Zarpmba, Alan LaVergne, Smith
Tumar, and P. Jung.

OCT & Feplace each lelter wilh & unique
gl
FOUND = A = SKILL

‘What is tha valhm of SKILLT This s the only
shodl multiplecation In base 10 which has a
imique solutn and which immlves as fow
as abewgn digits in tolal. That is, this is the
imast possible problam; in the sense of least
redumdancy.

bany rgaders used a computeés seanch for
ihig problem, Thosa who did nob charac-

A0 Technology Howes, Februase, 1980

farized their method &s brute force
Althaugh several facts can be daduced,
many cases and mach Eris-and-error arm
required. Several responders felt that a
rmultiplicity of solutions are possie;

F3I 17 4 oe137 I 078 4
= g *® 4] :-t 1
2B56E6 54822 1588

Hevasgist, 1he irsl bes of these do nof meaed
the usual criplarithematic ground rules
since they have a leading zeno.

Solufions were received from Stephan
Washburmng, Robert  Zmmerman {from
Guadatajara), Hesry Gasbar, G. Ropes,
James Landau, Harry Harasd, Honald Ort,
Pater Sorant (a Baker House collesguee of
ming}, Harry Zaremia, Alan LaVergna, Awvi
Ormziain, and Naomi Markavitz.

Batter Late Than Mevar

S 2 Mail Hopking has submitled the follow:
ing Comments:

Iavas ome of the ariginal salwers of ths prob-
lom, and | beligwe that Mr, Furthmyer's con-
carm wamanis & reply. I'm happy to oblige.

1. Owee has bo proceed wilth the assumplion
that there is a seluticn o the problem, Frank
Rubin & an honorable man.

2. Wa pre asked io find the length of the
bridge. Mothing else. Six equations and six
upknowns provide twg sohidions. One solu-
tion pesulls in & good round number io the
lenglh af the beidge, stongly Sugoesting
thai thiz is the soluton the author had in
mand. Consequenty | submitied the Eoliow-

ing; “The bridge is ten mdes long, and thea
foot-traveller establizhes new reconds Tor
walking and running speeds.”
4 Informaton regarding the passege of the
diasal obviously involves only the lengih of
ihe diesel, nod & Solution requiresment. i
cannot aller the results alresdy obisined
under (2} above. it cannol add new sats af
values, 1 camnma! élimmaie both solutions
baged on the ariginal premise pes (1) above.
It can alimnate ona of the wo selutions;
that iz all. & paid no aitention 1o thes disirac-
tion, confident that | kad amived &t the solu-
tion the suthor had in mind — corectly, i
seams. In the real workd, 1the engineer &=
volved with milroad bridges: iakes nothing
for granted. He has to be on guard against
venality, razcality, snd shpidity. He must
check everything, including the length of the
digsel. In the happy never-mever tand of
Agrdvark and Zymorgy, whess oEilooad
bridges are ten miles kag and a foot raved-
ler skips adong @t record-breaking speeds,
wi get inlo the spirt of the place and ignore
such niceties as the speed of soand in air,
starling and  siopping welocitias of ralns,
and the like. | had no difficully with this as-
pecl of the problem,
¥1979 and PERM 3 John Gratwick and
Gaorge Gering have responded, and the
latter also found an intenesting “soluion™ to
tho John Rule challange. Mr. Gerding writes:
While solving Y1878 | became curiows as
b whethar any lour-digit combination pro-
duced afl of the Grst 100 imegess. Undar the
rules, there i3 none, The most prodighos
are 1,389, 2347, and 2379, each af which



genaraies 598 infegers, and- 1,379, 2,358,
and 2457, which ganergte 97. Fourdesn
combinations generate 96 integers, and
eight more produce . Tha digit'combina-
tisne which produce the most successhe in-
beqars are 1,278 (all integers through 92
and a total of 96) and 2367 (all throwgh 90
and B-1otal of 36}, You mendicned cunosity
aborst how 1,889 and 2,222 will iare. The
spquence 1,950 generates only 32 inbegars,
tallirng first on the integer =4," Tha saquence
2,250 produses 2T inbegpars tailing first on
‘?_ by inestigation of all the passibla
fouar=tiigst combinations suggesbed thi © the
fiald of saarch could be increased by an
ordgr of magnifude, some combinations
producing 99 imegers would be found and,
wilh a litle luck, thare would Da oy or beg
that produced sl 100, (Thers appears to ba
mnsidfmhht indepandence bebwaen the in-
1epars that are generaied by using four di
gits and theee operators and those gener-
aed by judaposition of digils and fewser
oparators). | ncreased the field of search by
aligwing thea additiomal assumption that the
digns can be asswmned o be in any given
baga i which thay have validity (i.e.; e of
digits 0-7 in base B and u=e of all 13 in any
base larger than 9). The resulls wene quile
interesting. 1 found many sequence-base
cormbarations whach yielded 29 integars but
only ong that produced all 100, 1t iz the digit
combdnation 345, in the base 19, A selec-
tion of aptimal solutions = shown on the
naxt page {opbimized for & number of
gparators but with no preferantsal digit se-
quance). This seguence i akso interasiing
inthat it produces anly the first 100 @hegess
and does not generabe aither 101" ar
=102:" 1| have cessed work on a rather in-
ehegant proof that this is the enly sweh ge-
quanca that exists, but | would be surprised
il & second example (or more) were found,
Perhaps your rpaders would @njoy the chal-
lenga. of finding this unigue solution under
the expandad condition of parmisting bases
othar than 10 10 be assumed. Neadless 1o
say, Ty work was oo puler-aided.

FEBR 4 Smith Tumer delended and ex-
plaingd his solution: *Tha E relers to the EE
key ont the SA-50. The intagers produced
aftor EE are displived at the right, and — so
halp ma — you willl find 3* = 7. Hat

MAY 4 Richard Askey poles thal relavant
work in this area was done by Gauss in the
tast century and by Jim Witson last year

ASS 1P Jung, Micharl Kay, and Winthrop
Leads respanded. Frank Bubin feals thai
Black, by movwing K—ONBE and A—ONT, can
draw agains: White's gueen and king. How-
ever, | balmave that Whie can win that posi-
tipn-and ihal the compuler program BELLE
provad this,

OCT SD 1 G. Mhichasl, A Cralle, and a
COC-T800 found the following Soluligns:
biiiumin, digl@elinood, Elibu, l_;mu:lllheaﬂ.
kinglibaad, knightlibkgad,  Lihyonite,
likalthead, Eelihood, Fwelihpod, ionelihood,

Stearns &
Wheler

Sl i Saniary Enginees
Caraulling Enginoars

Semnrage Oralnagn and Figed Gon-
tral, 'Wtar Sopaly and Distnbothem,
‘Water and Waste Treatmant, Munici-
gal Engineonng, Fefuso Sisposal,

W.0. Lyneh 4T, 5.0 Briabin, 'S0
AGL Wheler ‘51, 0.E. Soivwinn "5

American Alarm &
Communications,
Inc.

EatluticnaliCommanc il Rasadentiat
Burgiar AT Sysines

Fire Alaim Syslafrc

Procae Central Mondoring

Caniml Fiason somoring

UL Cantibesd Corpan

Mambar Mationg Burginr g
Fitiz Aloe s BSSccmlisn

Righand L. Sampden 'S0

573 Main Sireal
10 Algany Simat, Caiwngeia, Flivat Wi hexiar, B8 Orf RS
York 13033 (315} g:4-8181 [F17) TI8-1.400
Steinbrecher Arcon

Corporation

Consutares i Eanmodl Engitainng
and Rulited Arsasx

AF an Micipwass Syetame Design
Ingdgesrial Apphializne of Maorowave Posor
P NS T

Anabay and Digial Ekcraties

17 Evarbarg Read
Woburr Mass 01601
LT T) DS-E4E0

Corporation

wywpm Anahysis gnd SolTeane Imphemen | abon

Spircinl .

8 el Appiicalieng
Fleal T wyssams.
Compgtor graghios

S rmiang resasch
Air vt conteal
A¥rrnpEaic plyicn

Fotert W, Sither 51
Brordalae St 51

i Hpar Wl Road
‘Waliham, Mazs 2164
|G B DD

Polysciences,
Inc.

Fizsaarcn. dosolopman;

il ddiubalicn o B

Balkin of pofpmare.

Do Syriliimim @ Spomaees reseinch

B Clirnd Huloam, 40

Pt Valkey indusing Pk
Warmngtan, Pammgyhasia 180508
[Mnrih of Prelssaloho

(VI 3A)-Gakd

Edward R.
Marden Corp.

Biuibtars tov Indusiry, [Fatbeliens and
Govrmmanl i e thicky yaan

Esiward A, kgrdprn "d1
Faanesn A Holmos TE

FM Lincpi Siraed
Ikexloe, Massachysess 070014
T TEEAATEY

L H
Clausen, Ph.D.

CORSULTING IN CHEMICAL TECHMOLOGY

Environenental Analyais and Moenildring
Feasibeity and fmpact Studies,

Progess and Product Evalugtion.
Product Safety, Occuipatana Hasik,
Industeial Hygians, OSHA

Lagal Techrical Azsistance,

Completa Labarabary Sasvices

PO BOX 400, LEURGTON, MASS., 02173
1617 BE2-B09Y

Robert H. Norton,
L

Lepanasd med Prabess eny! Nssancs
Broker Enil GaasdiBe o the Business
aret Corporate Conmenity

L% mperitesr. Millign Ciotler Pound Tabile

Robart 1 Morias, 52 oL

11 Ashlwnd Sireal

tnEralosn, Miss. 01746

&) T-429-T137, S134 o TH-1D0
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T —— lovelibead, manliood, milihenry, seam-
lihead, selihoth, supariéeliboad, and -
Thu. folliiwing ara epiimel zoloficne for mlniws] posbhes of |ik9|i|‘|'m:f
cporatorn, bob with ro prefereaos given o digit doquenes, .
E he equivalent sxpresdlion iz baza 10
Nage B4 Aape 14 Beas 19 Hams 13 OCT 50 2 David Kaufman and Joseph
e A i L Friedman note that & = 3{vZ — 1). This is
¥ [2vii-d4-3 e = B % P Y | ) LREAET i u}egmaﬁﬂjﬂ 4 '\.‘}}
4o A=F=T5 Fs ] [01,3) "2
. T S S VT 3 ime L 1IN Y FERTET =
G Zede-d rany 58, LR pO=dz Besponses have bean received as indi-
T, [Re5] —(Eed} rarm 53, T4EEINSY A%= [X55) 5
E. It§s5=3 rame S8, Gd-23 gl cated:
A5 ESrgIeEgy AR LET] C B - LT | SR 54 o ™
09, [E%-11 74 [43=3] 74 e EEeT—§ Jid 1 Poter Sorant and (Ms-} Ronmie Ryb-
2. '-L"{'l'l‘:?i- SR Eed Al. 2Er (g5} d1n[4=5] Shgin.
Bi. (5ol -(2erk) aars A2 Te{I=4nE) T .
. 13, [¥n-4172 [4F-4F. Bl g2={ams) bl ] A 3 James Landaw, Naomi Markovitz,
S iy ML Zakrdan 2ars af. Mi5-2 RI+5-3 | Frank Bubs, and Harmy Hazasd.
NE, (RN S [E3=2] /4 R {e1EETY 4] w5 —— | =
16 43-15 TRk BB (R4 eT 15721 *2 AlS5 4 P, Jung
. 13eeny sgan 2arm [ Bare
[A. A4=2F [ & B, Fi+saT Elege3
L | #E 1 en B9, 43=(SETY THE-1593)
20. F¥=24 RI=42 O, H+izvd) R E
R i ITEA1-5 71, T LIAE) ET+(T%53 =
2d. 4512 A1-59 TE. A5-[3%53] El-{i==z} Th Sp
21, [F+4187s% - EETT) PE. 4% [zEey) E1-{25%) IS EEE
28, ARI-21 % 1FE=21 /4 Th. [IVEEN-3-5 PryT A =
g R {Ti42) 00 T A5- [EeE £ 2 ah Iﬂbl
2. 2R - EET=] Tho d4=3=] 1E-3-3 Ual E'
IT, LI -8 42,21 =4 TT. [ipd®g]=5) -3 aamr
28, [Z4STST [EI-517F TE. [Emeg)ian {ZERANIET Gr
39, A-(Iaeg) b i=[aman) . AT+ide5] 94 [grg)
0. [E"4=5jiy2 RS B, dSsi-3 Bl4Z=1 = ~
. ¥4 82/ (a-1) B ane{1-2) #1 [3-31 Yﬂ'l_.lr LIS{I”Q
M, di-E-% i=g=5 El,. d5-J+0 Hl=Ta
10 MRS LR T} AL El. [5"533-34 CHEE %] -4 y
14, d-5-3 {d=t=d . & {51 azn -3
15. WIS/SZ)eq (R ST] e ES. SE=i{i=ay. . 5= 2%4]
IG. 41-2% Tu-43 . Tel+dG T+3=E]
AT (43=5p,2 [IW-5}2 #7. [2=1)ean [Z43}+EL
. (AMELY-25 [A*ed] -4] FE BT TR T BB
I 13- [4E] i 4T FEEE T O PP [IewE] +41
&0, 4E=13 a1-41 . AR famnz) Als=[3982) A
41 23 E—d] F1e (5] Bl. SA-{TEERR E-fawn]y B &
, X T 145 BE. 5}-2-d WE =D - e ¥
4y, e+ [4-11 CELIEEE T (IR ) A5 4 1E2) .
i ien=3 nd. $d-3-% P ) Faor oo TR e el
4. [23/2)=4 ¥R -& §5. fleegpad) s namn Atepribning Decaftmss
A5, 5 {TEELy EF-dawngy BE. SHT—4 FEFI-1 Tecrieagy e
LTI b e I‘i;li:";'i-l 5T S2*{i-F) AT (A=) 81T, Fegm 10-1.40
AR, [54-T) 3 EEEN R SE. SH=342 FA-0+7 Cambridga, Mass, 12138
159, 517 (d=2} TS (=2} A, Sae{3-2) FITEI 2L ;
0. IB44T AL+ d+5 A 1o, S=3al 6-T+3 BT 255255

HULITE

METALLURGY

Tungsten, molybdenum, ©o-
hall, special alloys — fabrica-
tons,  "HI-DENE™  lungsten
alfoys — for counterweighis
and shielding.

SUPPLIERS TO CONTRACTORS SUPPLIERS TO INDUSTHEY
GEMERALMECHAMNICAL/ELECTRICAL ! MINING PETROL EUMICHEMICAL S
PILIRG/ AR IME UTILITIES/NUCLEAR POWE RIECOLOGY

- WANUEACTLIRE R!:'Tt- FARRICATORS = DISTRIBLUTORS

#FIFE = VALVES - FITTINGE N STEEL  « PRESSIARE VESSELS & LA@isE DIA FHPE

sETAINMLEES - ALLOY - ALLISIMLIN = PRESSLHEE TIGHT CASIN Fifag

=YOLOY — PLASTIC — FIRERGLASS =FIPE BENDNNGS & WELDING

= AZEESTOS CEMENT - BRALE - COPPE R « SPEED LAY FIPE S¥STEMS — STEEL
FARE T T

SOLID STATE SENSORS

Semiconductor sfrain gages,
imtegral silicon lorce Sensors
and temperature sensors for
measurement and control
applicalions.

WITH TRACEABILITY DOCUMENTATION, INSTITUTED

THROUGH. A RIGID QUALITY ASSURANCE PROGEAM
AND ROW =

ONE OF THE MOST COMPLETE. STAINLESS

STEEL INVENTORIES IN THE UNITED STATES

Anthony D. Kurtz, 1951 INCLUDING ALL ALLOYSS

Ronald A. Kurlz, 1954

FOR WORLD WIDE EXPORT
ALBERT INTERMATIONAL CORPORATION
S CALBERTINCO MEWYORK™ Tolpx. RCA 233573 - “ALD UR"
Telew: WUl 62140 - “ALBINT"™ WUD 12-6348 - "ALBERTES NYK'

R TUOILITH

ALEBERT rrsveyco, v,

101 VARICHK AVE. BRODKLYN, BLY. 11237
Telephome: [212] 972900

50 ALBERT "1 = A.F ALBERT "G&

tKulite Semdconductar Praducts, knc.,
Kulite Tungsten Carporation)
1030 Hoyt Avenue, Ridgefield, M. I
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