
MATHEMATICAL GAMES

Author(s): Martin Gardner

Source: Scientific American , Vol. 202, No. 2 (February 1960), pp. 150-156

Published by: Scientific American, a division of Nature America, Inc.

Stable URL: https://www.jstor.org/stable/10.2307/24941266

JSTOR is a not-for-profit service that helps scholars, researchers, and students discover, use, and build upon a wide 
range of content in a trusted digital archive. We use information technology and tools to increase productivity and 
facilitate new forms of scholarship. For more information about JSTOR, please contact support@jstor.org. 
 
Your use of the JSTOR archive indicates your acceptance of the Terms & Conditions of Use, available at 
https://about.jstor.org/terms

Scientific American, a division of Nature America, Inc.  is collaborating with JSTOR to digitize, 
preserve and extend access to Scientific American

This content downloaded from 
�������������141.109.75.19 on Mon, 09 Jan 2023 15:25:13 UTC������������� 

All use subject to https://about.jstor.org/terms

https://www.jstor.org/stable/10.2307/24941266


KILOVOLT 
MAGIC 

Sorensen is a maker of power supplies and 
doesn't make any of the "end-use" equip­
ment mentioned below. Yet, some of these 
applications of Sorensen equipment by our 
customers are so novel that they may be of 
interest to you. Maybe they'll spark an idea: 

Open Sesame. Selection of sesame seeds 
for use in the manufacture of halvah-a fa­
vorite confection of New York's lower East 
Side - was the job of kilovolts from one 
Sorensen Series 200 supply. Same principle 
can purify other grains and cereals, tobacco, 
and low-grade ores. 

Gold From Air. Gold spun off into thin air 
from a grinding or buffing wheel can quickly 
cause cash to vanish. Ditto with platinum or 
other precious metals. Clever Sorensen cus­
tomers are putting this pay dirt back into 
the pay roll with an electrostatic recovery 
system-powered, of course, with a Sorensen 
h-v supply. 

Ignition damper. Everybody's heard about 
the high-voltage spark that sets off an ex­
plosion. A new h-v system prevents explo­
sions. High-voltage-from a Sorensen 9000 
Series -precipitates a sample of potentially 
explosive dusts; an alarm is given long be­
fore the concentration becomes dangerous. 

Vanishing Volt.Amps. Dielectric testing 
with a-c is more or less standard. (Sorensen 
offers a complete line of h-v a-c testers, con­
forming to ASTM standards.) However, 
where the test load has high capacitance, d-c 
testing can often effect substantial savings. 
In a typical problem, a 250-watt, d-c tester 
replaced a 25 kva a-c tester with equal re­
sults, one-fourth the cost, and a 100: 1 reduc­
tion in light bills. 

High-voltage or low, you'll find that Soren­
sen has the answer to your controlled power 
problems. In addition to high-voltage equip­
ment, the Sorensen line includes: regulated 
and unregulated d-c supplies, a-c line-voltage 
regulators, frequency changers, inverters, 
and converters. Contact your Sorensen rep­
resentative, or write: Sorensen & Company, 
Richards Ave., South Norwalk, Conn. 9.64 

CONTROLLED 

S� POWER 

PRODUCTS 

... the widest line lets you make the wisest choice 

ISO. 

MATHEMATICAL GAMES 
A fifth collection 

of "brain-teasers" 

by Martin Gardner 

E
very eight months or so this de­

partment presents an assortment 
of short problems drawn from 

various mathematical fields. This is the 
fifth such collection. The answers to the 
problems will be given here next month. 
I welcome letters from readers who find 
fault with an answer, solve a problem 
more elegantly, or generalize a problem 
in some interesting way. In the past I 
have tried to avoid puzzles that play 
verbal pranks on the reader, so I think 
it only fair to say that several of this 
month's "brain-teasers" are touched with 
whimsy. They must be read with care; 
otherwise you may find the road to a 
solution blocked by an unwarranted as­
sumption. 

1. 

Mel Stover of Winnipeg was the first 
to send this amusing problem-amusing 
because of the ease with which even the 
best of geometers may fail to approach 
it properly. Given a triangle with one 
obtuse angle, is it possible to cut the 
'triangle into smaller triangles, all of 
them acute? (An acute triangle is a 
triangle with three acute angles. A right 
angle is of course neither acute nor ob­
tuse.) If this cannot be done, give a 
proof of impossibility. If it can 'be done, 
what is the smallest number of acute 
triangles into which any obtuse triangle 
can be dissected? 

The illustration at right shows a typi­
cal attempt that leads nowhere. The tri­
angle has been divided into three acute 
triangles, but the fourth is obtuse, so 
nothing has been gained by the pre­
ceding cuts. 

This delightful problem led me to ask 
myself: "What is the smallest number of 
acute triangles into which a square can 
be dissected?" For days I was convinced 
that nine was the answer; then suddenly 
I saw how to reduce it to eight. I won­
der how many readers can discover an 

eight-triangle solution, or perhaps an 
even better one. I am unable to prove 
that eight is the minimum, though I 
strongly suspect that it is. 

2. 

In H. G. Wells's novel The First Men 
in the Moon our natural satellite is found 
to be inhabited by intelligent insect 
creatures who live in caverns below the 
surface. These creatures, let us assume, 
have a unit of distance that we shall call 
a "lunar." It was adopted because the 
moon's surface area, if expressed in 
square lunars, exactly equals the moon's 
volume in cubic lunars. The moon's di­
ameter is 2,160. miles. How many miles 
long is a lunar? 

3. 
In 1958 John H. Fox, Jr., of the Min­

neapolis-Honeywell Regulator Co., and 
L. Gerald Mamie of the Massachusetts 
Institute of Technology devised an un­
usual betting game which they call Goo­
gol. It is played as follows: Ask someone 
to take as many slips of paper as he 
pleases, and on each slip write a different 
positive number. The numbers may 
range from small fractions of one to a 
number the size of a "googol" (1 fol­
lowed by a hundred zeros) or even 
larger. These slips are turned face-down 
and shuffled over the top of a table. One 
at a time you turn the slips face-up. The 
aim is to stop turning when you come to 
the number that you guess to be the 
largest of the series, You cannot go back 
and pick a previously turned slip. If 
you turn over all the slips, then of course 
you must pick the last one turned. 

Most people will suppose the odds 

Can this triangle be cut into acute ones? 
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This common game is a sequential machine. Its input is the way you move the numbered tiles. Output is the arrangement of numbers you produce. 
_. - -

States in a Sequential Machine 

A "sequential machine" is any device pro­
ducing prescribed sequences of outputs in 
response to given sequences of inputs. The 
theoretical problem of designing a machine, 
satisfying certain specifications with the 
fewest possible number of states, is now 
under study by IBM scientists. 

The operation of a sequential machine is 
not necessarily completely specified. Some 
states may have no specified transitions for 
certain inputs, and some states may have no 

assigned outputs. For this general case, a 
technique has been developed for reducing 
a given machine to an equivalent machine 
with a minimum number of states. The pro­
cedure is to construct a state diagram of the 
machine which describes input and output 
sequences. Then through the use of a tran­
sition-matrix representation, a minimum­
state diagram is obtained, which is equiv­
alent to the original machine in the sense 
that it will produce the same sequences of 

outputs for the given sequence of inputs. 
Earlier reduCtion procedures have been 

applicable only to state-diagrams having 
known transitions for each input at each 
state. The extension of the procedure is im­
portant since many practical sequential 
machines (such as computers) require a 
specified operation for only a certain set of 
sequences of inputs. 

IBM®RESEARCH 
Investigate the many career opportunities available in exciting new fields at IBM. 

International Business Machines Corporation, Dept . 659N, 590 Madison Avenue, New York 22, New York 
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1'1111,11:1:11. 

1'1:1: 1111111 
Formulation of design crite­
ria for a Tropospheric Scatter 
a n d  L i n e-of-S i g h t  Ra dio 
Multi-Channel Network for 
NATO nations is only one 
of the projects for which 
Hermes Electronics Co. has 
been selected. Others include: 
Consulting Services to the 
U. K. of Libya, the Govern­
ment of Norway, and to 
S H AP E on Project Hot 
Line; and the design of com­
munication systems for Min­
uteman ICBM program and 
Weather Observing and Fore­
casting System 433L. 
If your background includes 
antenna design, wave propa­
g a t i o n ,  m o d u l a t i o n  t e c h ­
niques, radio and wire trans­
m i s s i o n ,  b r o a d c a s t i n g  or 

. radio-navigation, Hermes 
Electronics Co. can offer you 
an unusual career opportun­
ity. 

154 

Hermes Electronics Co. is a 
unique organization where 
responsibility and initiative 
are encouraged. Here you 
will also find the stimulation 
and environment of a young 
and growing company. Your 
association will be with staff 
members who are in the van­
guard of many of today's 
rapidly expanding technical 
frontiers. 
Salaries and other benefits 
are comparable to those of 
major research and develop­
ment organizations. The com­
pany's location in Cambridge, 
Mass. affords unequaled cul­
tural, living, and recreation 
facilities. Liberal educational 
benefits are allowed for grad­
uate study at leading univer­
sities in this area. 

Interested scientists and en­
gineers are invited to address 
inquiries to: Mr. E. E. Lan­
defeld, Personnel Director. 

IIerIIl.es 
Electronics Co. 

75 CAMBRIDGE PARKWAY 

CAMBRIDGE 42. MASSACHUSETTS 

Philosophers in James Stephens's The 
Crock of Gold. "There are lumps in it." 
Nonetheless Barr finally managed to fold 
his belt so that each end was straight 
across and part of a rectangle of uniform 
thickness throughout. The belt could 
then be folded into a neat roll, free of 
lumps. How did Barr fold his belt? A 
long strip of paper, properly cut at the 
ends, can be used for working on the 
problem. 

6. 
Professor Merle White of the mathe­

matics department, Professor Leslie 
Black of philosophy, and Jean Brown, a 

young stenographer who worked in the 
university's office of admissions, were 
lunching together. 

"Isn't it remarkable," observed the 
lady, "that our last names are Black, 
Brown and White and that one of us has 
black hair, one brown hair and one 
white." 

"It is indeed," replied the person with 
black hair, "and have you noticed that 
not one of us has hair that matches his 
or her name?" 

"By golly, you're right!," exclaimed 
Professor White. 

If the lady's hair isn't brown, what 
color is it? 

7. 

An airplane, traveling with a constant 
engine speed, makes a large and perfect 

circle parallel to the ground. There is 
no wind. Will it complete the same cir­
cle in greater, less or the same time if 
there is a wind of constant speed and di­
rection, assuming that the plane travels 
with the same constant engine speed 
that it had before? 

8. 

The owner of a pet shop bought a cer­
tain number of hamsters and half that 
many pairs of parakeets. He paid $2 
each for the hamsters and $1 for each 
parakeet. On every pet he placed a re­
tail price that was an advance of 10 
per cent over what he paid for it. 

After all but seven of the creatures 
had been sold, the owner found that he 
had taken in for them an amount of 
money exactly equal to what he had orig­
inally paid for all of them. His profit, 
therefore, was represented by the com­
bined retail value of the seven remain­
ing animals. 'What was this value? 

T 
he two numerology problems posed 
last month by Dr. Matrix are an­

swered as follows: 
( 1) The letters OTTFFSSENT are 

the initials of the names of the cardinal 
numbers from one to 10. 

(2) FORTY 
+ TEN 
+ TEN 

SIXTY 

29786 
850 
850 

31486 

Barr's belt (top) and an unsatisfactory way to fold il (bottom) 
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IMPORTANT DEVELOPMENTS·AT JPL 

GAS LUBRICATION 

Research in gas lubrication and on perform­
ance and application of gas bearings is an 
important current activity at Jet Propulsion 
Laboratory. 

The photographs shown are actual visualiza­
tions of gas flow patterns (obtained by an ultra­
violet fluorescence technique) on a shaft under 
varying loads. Those on the left show pattern on 
an unloaded bearing - those on the right when 

bearing is loaded under 80 Ibs. at 40 psig 
supply pressure. 

These research experiments relate directly to 
the use of frictionless bearings in space vehicle 
components. 

This is another example of the variety of sup­
porting research and development being carried 
on at J PL to advance the national space explora· 
tion program . 

• 
CALIFORNIA INSTITUTE OF TECHNOLOGY 

JET PROPULSION LABORATORY 
A Research Facility operated for the Notional Aeronautics and Space Administration 

PASADENA. CALIFORNI A  

Employment opportunities for Engineers and Scientists interested i n  basic and applied research in  these fields: 

INFRA-RED · OPTICS . MICROWAVE ' SERVOMECHANISMS · COMPUTERS . LIQUID AND SOLID PROPULSION 

• STRUCTURES · CHEMISTRY . INSTRUMENTATION · MATHEMATICS . AND SOLID STATE PHYSICS · 

Send professional resume, with full qualifications and experience, for our immediate consideration 
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