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Puzzle Corner
Allan J. Gottlieb

A Small Loss of 26-10~2

Allan J. Gottlieb, '67, is associate
research professor of mathematical
sclences at the Courant Institute of
Mathematical Sciences of New York
University; he studied mathematics at
M.I.T. and Brandeis. Send problems,
solutions, and comments to him at the
Courant Institute, New York University,
251 Mercer St., New York, N.Y. 10012.

Since the October issue begins a new
volume of Technology Review, we take
this chance to explain the ground rules
of “Puzzle Corner” every year.

- ~=- In each issue we present five regular

problems (the first of which is chess- or
bridge-related) and two ''speed’ prob-
lems. Readers are invited to submit
solutions to the regular problems, and
three issues later one submitted solu-
tion is printed for each problem; we also
list other readers whose solutions were
successful. In particular, solutions to
the problems you see below will appear
in the February/March issue. Since |
must submit that column sometime in
November (today is July 20), you should
send your solutions to me during the
next few weeks. Late solutions, as well
as comments on published solutions,
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are acknowledged in the section “Bet-
ter Late Than Never” in qubsequent
issues.

For “speed” problems the proce-
dure is quite different. Often whimsical,
these problems should not be taken too
seriously. If the. proposer submits a
solution with the problem, that solution
appears at the end of the same column
in which the problem is published. For
example, solutions to the October
“speed” problems are given below.
Only rarely are comments on *‘speed"
probiems pubiished or acknowledged.

There is also an annual problem,
published in the first issue of each new
year; and sometimes we go back into
history to republish problems which re-
mained unsolved after their first ap-
pearance.

All problems come from readers,
and all readers are invited to submit
their favorites. I'll report on the size of
the backlog, and on the criteria used in

- selecting problems for publication, in a

future issue.

-Problems

OCT 1 We begin this issue with a
bridge problem from Doug Van Patter:
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East opens with a weak two-diamond
bid (usually six cards, sometimes only
five). Your (South) final contract is six
hearts. The opening lead: ¢ 2. Prob-
lem: What line of play gives you the best
chance of making this slam, after find-
ing out that West has three trumps?

OCT 2 David Steyert would prefer a
noncalculus solution to his cow prob-
lem: A cow Is tethered to a circular silo
in such a manner that the distance from
the cow’s mouth to the fixed tie-point is
exactly 10 meters. If the circumference
of the silo is exactly 20 meters, how
much grazing area does the cow have?

OCT 3 Bill Bezdecheck wants to find
an integer having the property that
moving the rightmost digit to the left-
most slot yields a humber exactly nine
times the original number, For example,
2017 dces not work since 7201 does
not equat 9-2017.

OCT 4 In the best tradition of colle-
giate mathematics, Josh Cohen sends
us a beer-theoretic problem posed by

Debes
Corporation

Health Care Conzultants
Desgn, Canstruction,

Charies N. Debes &
Inc.

Aszoc. Inc.
Alma Nobon Mancr Inc.
Park Strathmoer

ton

Center Inc.
Charles N. Debas 35
8668 Strathmore Dnve
Rocklord, IL 61107

Electro-
Inc.

Demgn & Develcpment

Industrial Drives &
Eloctronics
Microprocesaor Appl-
caticns

Power Eloctrorucs
Power Steppers
Servo Deagn
Thorled Kmutrud Jr. 54

63 Nicholas Rosd
Framingham, MA 01701

Thomas K.

Dyer,
Inc.

Thomas K. Dyer '43

1762 Avo.
Lexington, MA 02173
(617) 862-2075

Washington, D.C.
(202) 466-7755

Chicqgo, IL
(312) 663-1575

Energo-
technology
Corporation

E.S. Milaras 56

238 Man St., Kendal Sq.
Cambridge, MA 02142

(617) 492.37%00

Technology Review A21




Buidders lor . Enguneenng for
Edwmd Ro lncantons um FGY' Govertement ang Industry
Marden ment for over thty yoars Spofford & Bah ¥ o 10
Edward R. Marden 41 3 Wibam L Hyland 22
Corp. Kennoth . Hofman 78 Thorndike,  Fiinti s
Inc. Charles ¥ Delan ‘31
280 Lincoln Stroet Vilsarm | Hallahan 32,
Boston, MA 02134 Fon M Cahaly "33
617) 782-3743 Geerge M Reece 38,
Charles R Kurz 48
Bruce Campbel 49
Paul ). Berger 'S0
Max D Sorcta 'SO
Rodpey P Plourde 68
jehn C. Yaney 72
Edward P Rexdy 'SU
Ned K dek.'\ Yi
One Beaccn St
Beron, MA 021C8
Lcened and Profeszonal Censuttag (xciechiucal
BObert H’ Insurance Broker and glale'yh& Eur-“-em'w Geclogst
Conmliant to the Busness dn
Norton‘ and Corpcr:m Comumunity ch, Scii ard Hock Mechancs
C.L'U Inc. Encpneerg Geclogy
. [do Member: Enquwerng Gecphyscs
Mubon:Dollar Foundaticn Engineenng
Round Takle Terran Evaluabon
Envpneenag Sesmiclogy
Rebert H. Norton, 62, Earhquare Engueenng
CLU Gechiydralogy
11 Ashiand Strest
Hollston, MA 01746 Hari 7. Akinch. Jr. 47
(617 4297137, 4134 Mar C Murphy 51
cr 731.4000 Edwarc b finner 67
Dougias G Giferd 71
lovepn | Ruxrer 63
Jehn P. Dugan 68
s s L Recker 73
rk X Hakv 75
Keth £ hrsen BG
438 Maw St
Cambrdge. MA 02142
D17 4926460
] Engineers and Censultants ' Cornsuitnic Services
Felipe Francal Pl Greene & Commitu Sorneas
anagement s Chermacals
Ochoa & Engncring Sy Associates, iy sues -

3 Jlanang Eccnomc Flarrung
Associates, e Inc. Eropomc Paray
In ComputeriCommunicaticns Insurance Clarns

C.s Urban Plannng Market ScrveysForecasts
Invesngenons Expet
Consultants s Octon. 1. 68 nvvengengas Expe
b‘w ¥ &“ﬂ
PhD. 74 . n
ro Lopez Teledo Putclum Refng
PhD. 74 Natural Gas -‘uﬁ;:.rx;
Rcardo Castro, 547 Poooctemrnas Mans
XD Y Akohol bawaa Fueb
(905) 550.9668 and Peiated Industres
Robert L. Greene,
Pros 47
1130 Ore Energy Square
Dallas, TX 75206
(214 €3].3500
3 Research, deve\wmem Bunidion contrastees
Polysciences, frh H. H. Bidon s
Inc. emmlhbon n ﬂ'w felds of Hawkins & Sroven H Howkars, S7
' daqm:: reagents and leg ¥ "-"q Street
agnozic magens Sons
Custem s fyrdvzz-and Co'
B Davd Halpem, 43
400 Valey Road

Warmngton, PA 18976
(Nerth of Phiadelphia)
(215) 343.6484

A22 Technology Review

the M.).T. Math Club: The familiar Bal-
lantine Beer logo (pictured below) con-
sists of three circles of equal radius
placed so that the center of each circle
lies on the boundaries of each of the
other two. With elementary geometry or
calculus it is easy to find that the area of
the region of intersection is
ri{z—\/3)/2,

where r is the radius of the circles. Con-
sider the three-dimensional analogy:
find the volume of the region of inter-
section of four spheres of radius r, each
of which has its center on the surfaces
of the other three.

OCT 5 Harry Zaremba is interested in
an extension of the classical Pythagor-
ean triple. He notes that a positive-inte-
ger solution to the pair of Pythagorean
relations A? + B2 = C?and (A + 3 +
(B + 3)? = (C + 4)is the trivial triple
(A,B,C) = (0,1,1). Can you find two oth-
er positive-integer solutions? Deter-
mine if there are a finite or infinite num-
ber of such solutions.

Speed Department

OCT SD 1 James Landau recalls his
Army days: In the U.S. Army, a unit pre-
paring to march forms a rectangular
“rank and file” formation that is four
files wide and as many ranks deep as
needed. The distance between adjacent
ranks is 30 inches. When marching,
each man takes 120 30-inch steps per
minute. Problem: the 1,764 men of his
company were formed up on the parade
ground at Fort Myer and Major Purdy,
at the head of the formation, gave the
order, “Forward, march!" As the com-
pany passed the reviewing stand, how
long was the formation?

OCT SD 2 William Katz wants to know
what Is the smallest number of matches
that will determine a winner in a club
tennis tournament that has 43 entries,
some of whom must be seeded because
of ratings?

Solulions

MAY 1 White to play and mate in two moves:
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Rlck Tavan not only soived the problem but com-
pared It with another from Chess to Enjoy. His solu-
tion Is:

1. PxP

2. P—N7 mate
made possible because Black's last move had 10
be

0. P—N4-

Rlek then went on to write, "Interestingly, about an
hour after | worked the problem | was reading Andy
Soltls’ Chess to Enjoy and encountered a similar
problem In the last chapter of the book. The en
passant capture appears at firs! glance to be the
solution with identical reasoning as to Black's pre-
vicus move. Further analysis shows that the two-
square Pawn move could not have happened
because a White Bishop is on QR1. In fact, Black
could not have Just moved. The problem Is cap-
tioned "White mates In one” and the key Is that
Black must be on movel After Black's only legal
move, a Queen mate is obvicus. The theme of your
problem is the red herring of this one."

Also solved by Robert Schmidt, John Cronin,
Elliot Roberts, David Freeman, Danlel Seidman,
Aufus Frankiin, Larry Shiller, Richard Hess, Mat-
thew Fountaln, Winthrop Leeds, A. Ostapenko, and
the proposer, George Farnell.

P—N6

MAY 2 The Starship Enterprise I3 conducting
negotlations on Arden with the Emperor of the
Zylos System. Suddenly there Is an alarm: a Klin-
gon warship has entered the seclor. The Enterprise
must gather all of the leaders of the 12 outer plan-
ets and bring them to a conference on Zylos. It
must use only the established space routes, whose
travel times In zorpets are indicated in the chart.
How soon can the conference be held?

Commander Michael Jung reports:
The first step Is to locate the "forbitten” space
routes, where a pair of connecting routes to the
same destination may be traversed in fewer zorpets
than tne torbldden rcute itself. (Star Flest Standing
Order #HQ-3-2179-001 prohiblts travel over "for-
bidden routes' when an enemy warghip Is present
In the sector.)

: Arden

§

8,

Now our path Is simple: we simply go clockwise
around the rim, returning to the center (2ylos) wher-

October 1981

Software

Resources,
Inc.

‘\{x:rocamvuwr

and software for bnarx:ml
ar.d mvestment
management

Lews C. Clapp, 58

Henry C Stem, T

186 Alewrlo Brock Pkwy.
Sute 310
MA 02138

Cambndge, M.
(€17} 497 ‘9&3

Stearns &
Wheler
Engineers
and
Scientists

Civil and Sanntary
Exqgmneers

Cersultng Enginoors
Sewerage Dratnago and
Food Certrol, Water
Surply and Distnbuton,
Water and Wazte
Troatment,

10 Albany Street

Y. 13035 -

(315) 6558161

Syska & o
Hennesy,
Inc.

Mecharical-
Electrical-Sanitary

John F. Hennessy ‘51
11 West 42nd St.

Steinbrecher

Corporation

NEW!

Mecremotors for
Geodesy and surveying
usng microwave nter-
fercmetry with satciliies.
Macrometers aro usod to
moasuro voctor baselines
up to | kilometer with
accuracies of £ ) emin
each of throe coordinates,

Contrect Research and
Dovelopment and
Cersultng in Radio
Froquency and
Microwave

Engineering and

Related Areas

RF and Microwave
Systems Design
Industrial Applications cf
Microwave Power
Precasicn Instrumentation
Analog and Digital
Blectrones

Manufactunng Facites
Avaiabie

185 New Besten Street
Woburn, Massachucotts
cises

{617) 936-846C

Zane Yo'st &
Associates/
Datum, Inc.

Architoecs
Phnmn

nergy Consultants
Cmm Accounting
Computer Timo Shanng
Zane Yost ‘53
144 lsland Brock Avenuo

rt, CT 06606

Bridgeport,
(203) 384.220!

New York, N.Y.
10036
~
1111 16th St., NW.
Washington, D.C.
20036
1800 Avenue of
the Stars
Century City
Los Angeles, CA
90067
575 Missicn St.
San Francisco, CA
94105
TAD Contract Technical
Services to Industry
- and Government
Technical ior 255
»
Services time Ofice:
639 Massachusetts
Corp, ' Aveme
Cambridge, MA
02139
(617) 868-1650
Offices in
Arizona Missouri
Califomia New Jersey
Colorado New York
Florida North Carolina
Georgia Ohio
Hlinois Pennsylvania
Kansas _ Tennessee
Maryland Texas
Massachusetts
Michigan Waslmgton, DC.
Minnescta
Frederick Fackago Conmbarts
vaughan New markes et
Associates 27 amcsen
and piot
Frederick Vaughan, ‘34
300 Nexth Fulton Avere
Linenburat,
Leng Island, N.Y. 11757
(516) 8888120

Technology Review A23




KULITE

§ METALLURGY

Tungsten, molybdenum, co-}
balt, special alloys — fabrica- g
tions. ‘‘HI-DENS' tungsten §
alloys — for counterweights
d and shielding. ;

SOLID STATE SENSORS

Semiconductor strain gages,
integral silicon force sensors
and temperature sensors for}
measurement and controlj
applications. b

Anthony D. Kurtz, 1951

K ULITE]

(Kulite Semiconductor Products, Inc.,
Kulite Tungsten Corporation)
1030 Hoyt Avenue, Ridgefield, N. ). |

A24 Technology Review

Ronald A. Kurtz, 19548

ever necessary to avold a forbidden route. Thus the
quickest sequence becidmes the following, a totel of

57 zorpets:
Arden Huna
Beloh Gyr
Cort Huna
Zylos tol
Denai Juft
Evex Kensu
Flend Zylos
Zylos Loti
fol 2Zylos

Since, as everyone knows, it takes a Klingon war-
ship exacily 61.374268 zorpets to travel from the
edge of a sector to the central planet, there will be
plenty of time to plan strategy.

Also soived by Matithew Fountain, Jordan
Wouk, David Freeman, Avi Ornsteln, Harry Zarem-
ba, Naomi Markovitz, W. Smith, Marion Welss,
Richard Hess, Larry Shiller, A. Ostapenko, and
Winthrop Leeds.

MAY 3 What is the sum of 1=t + 2~ 4+ 33 +
L7
Apparently no one could find a closed-form
solution. Of all the approximations given, John
Wrench claims the most accuracy (25 decimal
places);
1.20128 59970 62663 54040 72826.
Richard Hess cniy calculated 21 places but got:
1.29128 59970 62663 54038 1.
Well, gentlemen, what abcut the missing 26-10-'?
Also soived by Winslow Hartford, Matthew
Fountaln, Winthrop Leeds, and Larry Shiller.

MAY 4 The proposer explained his Interest In con-
structing N-by-N matrices of letters such that each
row Is an N-letter Engilsh word (read from left to
right) and so is each column (read from top to bot-
tom). Such a matrix Is called N-perfect if the 2N
wards are ail distinct. Problem: What Is the largest
possible N-perfect matrix?
Marlon Waiss found several four-perfect
‘squares and Winthrop Leeds found a five-perfect
square. Larry Shiller reters us to Games magazine
and Edwin McMillan and Matthew Fountaln suggest
Languege on Vacation by Dmitri Bargman. Finally,
Mary Hazard sent us the following:
“Word squares” such as Barie Gilbert describes as
"N-by-N matrices” have been a pastime for word-
puzzle addicts known as *“formists” (those who cre-
ate word forms—a square Is just one of many
forms these crossword-like structures can take;
there are dlamonds, rhombolds, pyramids, etc.) for
at least 100 years. Recenlly, a young Minnesotan
by the name of Blake Greenlee created a 7-by-7
double werd square (a double square is one in
which the words across are different from those
down, thus making 14 different words In the
square) which was published In The Enlgma (1980).
Unfortunately, this word genius died at the untimely
age of 25 this year; we regretfully will see no more
such cutput from his active mind. Greenlee’s 7-
by-7 square is:

SCABARD
M ARINER
AMIRATE
S PECTETD
HATHING
ENTENTE .
S EERESS

All of these words are in the Oxford English Dictio-
nary or the second or third editions of Webster's
New International. Other formists have in the past
made 8-by-8 double squares, but some of the com-

ponents are two-word phrases (dictionary entrles, -

all right, but usually pretty odd words). Mr. Green-
lea did many 6-by-6 double squares, and his Is not
the anly 7-by-7 double square extant.

MAY 5 A farmer rents out one half of a circular,
fenced pasture. A cow is to be tethered to a polint
on the fence so that she Is able to graze on exaétly
one half of the pasture area. What is the length of
the tether (T) if the radlus (R) of the pasiure Is 100
feet?

c

(X,Y))

The following sclution is from William Moody.
Referring to the accompanying sketch, the area of
segment BAD: 2 aT* — “x(R - y,), and area of
segment CAD: % SR? — 'ax,y,, where a = sin=%(x,/
T), 8 = sin~Y{x,/R), and x, = T1/T — T¥/(4R

Twice the sum of the ments must equal xRY/2,
50 that T sin =* \/T=T#/(4R") + R*sin-* (T\/1—~T¥
(4R%) ~ AT\/1—-T¥(4RY) — x/2 = 0.

To simplify the writing, let T = uR and v = /3=u¥/
2, 50 that: u* sin~'v + sin~Yuv) — uv — x/2 = 0,
The solution to this transcendental equation is
approximately: u = 1,158728473. With R = 100’
the tether length is a bit tess than 115’ 10%”. Prac-

~ ftically, of course, the tether must be somewhat

shorter since the cow will be able to reach a foot or
s0 beyond the end of her rope as she grazes.

Also solved by Michae! Jung, Richard Farber, L.
Upton, Larry Shiller, Edwin McMillan, Mary Linden-
berg, Edward Dawscn, Matthew Fountaln, John
Wrench, Richard Hess, Jordan Wouk, David Free-
man, Herman Friedlaender, John Prussing, Nor-
man Wickstrand, Larry Bell, Raphael Justewicz,
Winslow Hartford, Harry Zaremba, and Emmet Dul-
fy.

Bottor Late Than Never

FEB/MAR 1 Gerald Blum, Richard Hess, and
Winstow Hartford have responded.

FEB/MAR 2 Richard Hess, Gerald Blum, Winslow
Hartford, Harry Zaremba, and Donald Savage have
responded.

FEB/MAR 3 Gerald Blum and Richard Hess have
responded. .

FEB/MAR 4 Michael Jung, Gerald Blum, Richard
Hess, and Winslow Hartford have responded.
FEB/MAR 5 Richard Hess and Gerald Blum have
responded.

APR 1,4 Winslow Hartford has responded.

APR 5§ Naomi Markovitz, Winthrop Leeds, and
Winslow Hartford have responded.

Propasera’ Solutions to Speed Prebloms

8D 1 There are two possible answers. First, 1,105
feet. . The 1,764 men form a first rank and 440 fol-
lowing ranks; hence in theory the formation should
be 440 ¢ 2.5 feet long, or 1,100 feet. However, due
to speed-of-sound lag, the last rank will hear the
order one second late and will therefore always be
two steps or five feet behind their proper location.
Second. Indeterminate. The head end of the com-
pany will be In the mess hall before the rear is past
the reviewing stand; thus the answer depends on
the efficiency of the serving line.

SD 2 Since 42 people have to be eliminated no
malter how you seed or arrange, there will be 42
matches (one person belng eliminated in each
match).
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