Now: Four Gurley Binary Code Discs

Gurley supplies standard binary code
discs for photo-electric, magnetic or con- |
tact pickups. Alternate clear, opaque sec-
tors. Narrow annular rings separating ad-
jacent zones are opaque. 13 and 16-zone
patterns available—resolving either 8192
or 65,536 bits of information.

Four coatings: photoengraver’s glue
with colloidal (black) silver; etched metal
for reflectivity; chemically deposited alloy
for magnetic readouts; metal bonded to
glass for direct contact readouts. Write for
Bulletin 7000-S.

W.&L.E.GURLEY Troy, N.Y. Since 1845

Also available from Gurley: 14-zone linear
patterns, resolving 1000 bits per linear inch.

LINGUAPHONE
for LANGUAGES

SPANISH (american or European)

FRENCH ¢ GERMAN

JAPANESE ¢ RUSSIAN
MODERN GREEK

any of 34 languages
available for

Language
Teacher for | FREE TRIAL AT HOME
Praises With LINGUAPHON The
Lin guaphone World's Standard Conv
““0f all the Method—You Start to SPEAK an-
methods | other language TOMORROW-—or
know, the IT COSTS YOU NOTHING!

Only Linguaphone brings the world’s
best native language te: i
your home. You LISTED}
like, conversational recordings and
LEARN another language in the
same easy, natural way you learned
English as a child, long hefore you
went to school.

No Textbook Can Teach You to Speak

AT HOME you hear 8 to 12 outstanding native authori-
ties, both men and women. speak ahout everyday
matters with a 1957 vocabulary. It’s like living in
another  land—you listen—you understand—YOTU]
SPEAK correctly, easily, naturally. You read and
write. You can learn in 20 minutes a day.

World-Wide Educational Endorsement

That’s why Linguaphone is used round the world by
scientists, educators, governments and business firms.
Over a million home-study students of all ages have
learned another language this ideal, conversational way.

Send today for Iree

Linguaphone
Course best
fulfills the
requirements
of real every-
day speech.”’
Dr. Venzleff

, “‘Passport To A New

details on how you may obtain a COMPLETE Course-
unit in the language you choose on FREE TRIAL

LINGUAPHONE INSTITUTE C1 7-0830 ‘ll
T-3037 Radio City, New York 20, N. Y.
Please send me: [J FREE Book

I O Information on
I FREE Trial. No obligation, of course,
| My language interest is....

Name. ..
Address |
State.....oocoe |
World’s Standard Conversational Method For Over Half a | |
b Y 3l

MATHEMATICAL GAMES

Some old and new versions of ticktacktoe,

plus the answers to last month’s puzzles

by Martin Gardner

"ho has not as a child played

ticktacktoe, that most ancient

and universal struggle of wits
of which Wordsworth wrote:

At evening, when with pencil, and
smooth slate

In square divisions parcelled out
and all

With crosses and with cyphers
scribbled o’er,

We schemed and puzzled, head
opposed to head

In strife too humble to be named in
verse.

Forms of ticktacktoe were popular in
ancient China, Greece and Rome—Ovid
mentioned it in his Art of Love. At first
sight it is not easy to understand the en-
during appeal of a game which seems
no more than child’s play. While it is
true that even in the simplest version of
the game the number of possible moves
is very large—15,120 (9 X 8§ X 7 X 6 X
5) different sequences for the first five
moves alone—there are really only a few
basic patterns, and any astute youngster
can become an unbeatable player with
only an hour or so of analysis of the
game. But ticktacktoe also has its more
complex variations and strategic aspects.

In the lingo of game theory, ticktack-
toe is a two-person contest which is
“finite” (comes to a definite end), has no
element of chance and is played with
“perfect information,” all moves being
known to both players. If played “ration-
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ally” by both sides, the game must end
in a draw. The only chance of winning is
to catch an imperfect opponent in a
“trap” where a row can be scored on the
next move in two ways, only one of
which can be blocked.

Of the three possible opening plays—
a corner, the center or a side box—the
strongest opening is the corner, because

_the opponent can avoid being trapped at

the next move only by one of the eight
possible choices: the center. The center
opening can be met by seizing one of the
four corners. The side opening is in many
ways the most interesting, because of its
richness in traps on both sides [see dia-
grams below].

A very ancient variant of the game
gives each player three counters (one
player may wuse pennies, the other
dimes). The two players take turns plac-
ing a counter on the board until all six
are down. If neither player has won by
getting three in a row, each then is al-
lowed to move one counter at a turn to
an adjacent empty square, but he can
move only vertically or horizontally, not
diagonally [see diagram on page 162].
The first player has a sure win by plac-
ing his first counter in the center box, so
this opening is usually barred. After any
other opening, the second player must
immediately take the center to avoid
defeat. This game also ends in a draw
with perfect play, but it swarms with
potential traps on both sides.

There are variations of the game
which permit diagonal moves (one of
them attributed to early American In-
dians). A free-wheeling French version
called “les pendus” (the hanged) allows
any piece to be moved to any vacant
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Three openings in ticktacktoe: corner (left), center (middle) and side (right)
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TYPE: Experimental boiling water reactor—designed
and built by the Argonne National Laboratory.

POWER: 5000 kilowatts of electrical power capable of
supplying most of the Laboratory’s requirements.

SIGNIFICANCE: The first of five prototype reactors completed
under the AEC developmental program of
atomic power for civilian use.

STATUS: Brought to full power in December, 1956.

Aypgonne

NATIONAL LABORATORY INQUIRIES INVITED:

UeISteT By the Wnve/ iy OF HHECAGD UNOS! @ PROFESSIONAL PERSONNEL OFFICE
contract with the United States Atomic Energy Commission
P. O, Box 299, Lemont, lllincis

Staff Openings in the Following Divisions:

PHYSICS

CHEMICAL ENGINEERING
REACTOR ENGINEERING
METALLURGY

PARTICLE ACCELERATOR
ELECTRONICS

REMOTE CONTROL ENGINEERING
RADIOLOGICAL PHYSICS




% No. 7 In A Series Devoted To
Practical Aspects of Automation

The public relations boys would probably
represent Berkeley’s new analog com-
puter as the “fruit of a scientific break-
through.” We’re not quite that pompous.

Berkeley’s new EASE* 1100 series with
Digital Output/Input Translator system
(DO/IT) removes a major obstacle in
the path of analog computer growth. Lack
of rapid programming has long been the
curse of analog computer users. Not in-
frequently, a problem requiring one hour
to solve called for 15 or 16 hours of prep-
aration. As you can easily infer, this
situation limited the usefulness of the
computer. Further, long set-up time led
to errors compounded on errors. Ulti-
mately it resulted in a practical limitation
on size of computers and complexity of
problems amenable to solution.

. e

Here’s how it works. Data defining the
problem is punched out on a tape with a
Flexowriter. Then, the tape runs through
a reader which energizes an assortment
of relays and servo mechanisms to set
potentiometers, function generators, mul-
tipliers, to vary parameters and otherwise
order the computer about. Simultaneous
with the entry of data, the Flexowriter
prints this information out for an auto-
matic problem check. Solution times with
this new computer are up to 15 or 16
times faster than those achieved by ear-
lier analog computers.

Aside from the DO/IT feature, the
EASE* incorporates many other new and
novel features such as AMP’s new patch-
board, computing resistors and capaci-
tors adjusted to accuracies of .005% and
a servo set potentiometer system which
permits adjustment of over one hundred
50 k Helipot precision potentiometers to
an accuracy of better than 0.01% in less
than 3 seconds.

Now for the hard sell.

Berkeley’s new computer offers program
flexibility unattainable elsewhere. Prob-
lems can be started, interrupted, stored
on tape, or run straight through with
accuracy, speed and convenience. Here
is a machine which couples the benefits
of digital and analog computers.

Two of our top physicists, C. D. Finnell
and Joseph Hussey, have prepared a pa-
per describing this new computer. Nat-
urally, a copy is yours for the asking.
Please address Dept. 03.

BerKEIey BECKMAN INSTRUMENTS INC.

RICHMOND 3, CALIF, » LANDSCAPE 6-7730

*Trademark 122
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cell. This game is believed drawn if
played rationally, whatever the opening.

The moving-counter game can be
played with a matrix of 16 boxes (4 by
4), each player using four counters and
striving to get four in a row. A few years
ago the magician John Scarne marketed
an interesting version, called “teeko,” on
a 5 by 5 board. The players have four
counters and can move one space in any
direction. The game is to get the four
in a row (straight or diagonal) or to as-
semble them in a square formation on
four adjacent cells.

There is a reverse version of simple
ticktacktoe in which the first player to
get three in a row loses. The second
player has a decided advantage, but the
first player can force a draw if he makes
his initial move correctly. (I leave it to
the reader to discover what the first
move must be.)

In recent years several three-dimen-
sional ticktacktoe games have been mar-
keted. On a 3 by 3 by 3 cube the first
player has an easy win, but a more com-
plex version with a 4 by 4 by 4 cube
is probably a draw if played rationally.

Four-dimensional ticktacktoe can be
played on an imaginary hypercube cut
into single-layer blocks [see diagram on
page 165]. In the 4 by 4 by 4 by 4 ver-
sion the object is to get four marks in a
straight line on the hypercube. This is
achieved by lining up four marks in a
cube formed by piling up in serial order
four blocks which occupy the same row
or column or main diagonal. In this game
the first player is believed to have a
sure win, but in the 5 by 5 by 5 by 5
version the game probably must be a
draw if played perfectly.

The ancient Japanese game of go-
moku (five stones) is played on the in-
tersections of a go board, which is equiv-
alent to playing on a 19 by 19 square.
Players take turns placing counters from
an unlimited supply until one player
wins by getting five in a line—vertical,
horizontal or diagonal. No moves are al-
lowed. The game became popular in
England in the 1880s under the name of
“gobang.”

During the past decade a number of
electrical machines for playing ticktack-
toe have been constructed. Actually the
first robot of this sort was invented by
Charles Babbage, the early 19th-century
originator of calculating machines [see
“The Strange Life of Charles Babbage,”
by Philip and Emily Morrison; Scien-
TIFIC AMERICAN, April, 1952]. Babbage
planned to exhibit this machine in Lon-
don to raise funds for more ambitious
projects, but he never built it, because
exhibits of other curious machines at the
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time turned out to be financial failures.
A novel feature of Babbage’s robot was
the fact that, when faced with a choice
between equally rational lines of play,
the machine made its selection on a ran-
dom basis through a built-in mechanism,
choosing one play if the number of
games it had won up to that point was
odd and the alternate play if the num-
ber was even. “An inquiring spectator,”
observed Babbage, “might watch a long
time before he discovered the principle
upon which it [the robot] acted.”

It is not difficult to design a ticktack-
toe machine (or program a digital com-
puter) to play a rational game, but the
problem becomes more complicated if
the machine is to be designed to win the
maximum number of games against inex-
perienced players. The difficulty lies in
guessing how a novice is most likely to
play. Just how shrewd will he be? To
see the sort of complications that arise,
let’s consider the simple game, identify-
ing the cells by number as on the board
depicted below. Assume that the novice
opens by taking cell number 8. The ma-
chine might do well to make an irrational
response by seizing cell 3! This would be
fatal against an expert, because the op-
ponent of the machine has a sure win if
he next takes cell 9, but an inexperienced
player is not likely to hit upon this one
winning reply. He will be strongly
tempted, in fact, to take cell 4, because
this leads to two promising traps against
the robot. The machine, however, can
now spring its own trap by taking cell 9,
followed by 5 on the next move. In short,
the machine may win more often with
reckless strategies than with safe, ra-
tional lines of play, which are apt to
lead to a draw.

A truly master player, robot or hu-
man, would not only know the most
probable responses of novices in general
but would also be able to analyze each
individual opponent’s style of play to de-
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The game with moving counters
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The cockpit of a modern fighter
plane is packed as tight as a filling
in a hollow tooth. As more and
more electronic equipment is added
to the plane’s complement, each new
device must fight for space on and
behind the instrument panel or con-
sole. Now Admiral, maker of the
famed AN/ARC27 transceiver, has
designed a control box that “moves
over” to make room for other needed
equipment.

Heart of the new control is an in-
genious ‘“mechanical memory” drum
that selects any one of 20 preset
frequencies with a single knob.
Another knob controls three coaxial

Admiral.

CORPORATION

Government Laboratories Division, Chicago 47

You can’t shrink the pilot
...50 Admiral shrinks the controls

New transceiver control box reduced to one-fifth former size

switches designed by Admiral so the
pilot can manually select any of the
transceiver’s 1750 frequencies. This
single compact unit will be univer-
sally employed to replace any one
of 15 currently used control box
combinations. It occupies as little
as one-fifth the space and also re-
duces weight up to 80%,.

Here is another instance where
Admiral initiated and perfected an
important advance in the science of
military electronics. Inquiries are
invited regarding Admiral’s capa-
bilities and production capacity for
electronic or electro-mechanical
equipment.

RESEARCH « DEVELOPMENT « PRODUGTION
IN THE FIELDS OF:
COMMUNICATIONS UHF AND VHF + MILITARY TELEVISION « RADAR
RADAR BEACONS AND IFF - RADIAC + TELEMETERING
DISTANCE MEASURING - MISSILE GUIDANCE
CODERS AND DECODERS - CONSTANT DELAY LINES
TEST EQUIPMENT - ELECTRONIC COUNTERMEASURES

ENGINEERS: The wide scope of work in progress at Admiral creates challenging opportunities in the
field of your choice. Write Director of Engineering and Research, Admiral Corporation, Chicago 47, {llinois.
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Research and development at Lockheed
Missile Systems Division laboratories
in Palo Alto is of a most advanced nature.
Particular areas of interest include microwaves,
telemetering, radar, guidance, reliability,
data processing, electronic systems,
servomechanisms. Inquiries are invited
from those qualified by ability and experience
for exploratory efforts of utmost importance.
Here members of the Electronics Division
discuss systems radar problems related to
measurement of missile trajectories. Left to right :
K. T Larkin, radar and command guidance;
Dr.S.B.Batdorf, head of the Electronics Division;

Dr.R.J.Burke, telemetering; Dr.H.N. Leifer,
solid state; S.Janken, product engineering.

MISSILE SYSTEMS DIVISION
research and engineering staff
LOCKHEED AIRCRAFT CORPORATION
PALO ALTO ¢« SUNNYVALE * VAN NUYS

CALIFORNIA
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CONVENTION
AND
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Significant developments at Lockheed
Missile Systems Division have created
new openings for:

Controls Systems Engineers —to analyze
and synthesize complex automatic
control systems.

Inertial Guidance Engineers —to perform
systems analysis and design of inertial
guidance systems.

Infrared Specialists —to perform
preliminary systems design and
parametric optimization of advanced
infrared detection systems.

Data Processing Systems Specialists —to
perform advanced system development
and design in new techniques of
automatic data processing.

Weapons Systems Specialists —to perform
basic analysis and systems evaluation
of advanced weapons systems,

Electronic Product Engineers —to
translate laboratory electronic systems
into prototype models meeting the
rigid requirements of modern weapons
systems.

Radar Systems Engineers —to develop
advanced radar systems associated with
guided missiles.

Theoretical Physicists —to analyze
propagation of electromagnetic waves
through the ionosphere and through -
dielectric materials and study radiation
problems pertaining to advanced
antennas in the microwave and
millimeter domain, including scattering
problems related to the reflection of
electromagnetic waves from simple
and complex boundaries.

Experimental Physicists —to investigate
microwave circuit components including
ferrites and various millimeter wave
techniques such as MAZUR.

Antenna Specialists —to design and
develop airborne antennas and radomes
for high speed missiles for
telemetering, radar, and guidance
systems application.

Video Specialists —to develop advanced
systems for the transmission of visual
data by electronic means.

Circuit Design Specialists —to design
telemetering and guidance systems
utilizing advanced circuit components.

Positions are open at the Palo Alto Research
Center and Sunnyvale and Van Nuys
Engineering Centers. M. H. Hodge,

M. W. Peterson and senior members of

the technical staff will be available

for consultation at the convention hotel.
Phone PLaza 14860 or 14861.

Socktend

MISSILE SYSTEMS DIVISION

termine what sort of mistakes he is likely
to make, and in addition take account of
the novice’s improvement with increas-
ing experience. At this point the humble
game of ticktacktoe plunges us into far
trom trivial questions of probability and
psychology.

[ﬂollowing are the answers to the nine
mathematical brain teasers published
here last month.

1. Is there anyv other point on the
globe, besides the North Pole, from
which you could walk a mile south, a
mile east and a mile north and find your-
self back at the starting point? Yes in-
deed; not just one point but an infinite
number of them! You could start from
any point on a circle drawn around the
South Pole at a distance slightly more
than 1 + 1/27 miles (about 1.16 miles)
from the Pole—the distance is “slightly
more” to take into account the curvature
of the earth. After walking a mile south,
your next walk of one mile east will take
you on a complete circle around the
Pole, and the walk one mile north from
there will then return you to the starting
point. Thus your starting point could be
any one of the infinite number of points
on the circle with a radius of about 1.16
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miles from the South Pole. But this is
not all. You could also start at points
closer to the Pole, so that the walk east
would carry you just twice around the
Pole, or three times, or more, toward a
limit of an infinite number of circlings
of the Pole.

2. In the draw poker game with all
cards showing, the first player wins
every time if, and only if, he takes four
10s (his fifth card is immaterial) for his
starting hand. This prevents his oppo-
nent from drawing any hand better than
a nine-high straight flush from the rest
of the deck. The first player, drawing to
his original hand, can then keep one of
his 10s and make a royal flush. If his
opponent tries to forestall this by draw-
ing four aces, say, the first player can
draw a king-high, or at worst a 10-high,
straight flush, beating four aces or four
jacks, etc.

3. It is impossible to cover the muti-
lated chessboard (with two opposite cor-
ner squares cut off) with 31 dominoes,
and the proof is easy. The two diagonally
opposite corners are of the same color.
Therefore their removal leaves a board
with two more squares of one color than
of the other. Each domino covers two
squares of opposite color, since only op-

Four-dimensional ticktacktoe. Colored lines show some winning plays
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Klake your own tiny genius computers

GENIACS AND TYNIACS

Scientific—Entertaining—Instructive—Safe
Use our lmproved construction kits including all
parts, and wipers making all switches work well—
the improved kits made by the originator of all

Tyniacs, most Geniacs, Simon, Squee, etc.

llen I Corn l

3
T

Man 3

DangerJ

-

K 9: GENIAC AND TYNIAC ELECTRIC BRAIN KIT:
(ontains 64-page Geniac manual. 48-page Tyniac manual
(with introduction to Boolean Algebra for switching),
templates, and over 400 parts (including 6 multiple
switches) for making over 45 arithmetical, logical, reason-
ing, computing, puzzle-solving and game-playing machines
(see partial list below). Each Geniac and Tyniac displays
intelligent behavior, runs on one flashlight battery, requires
no soldering (all connections with nuts and bolts). This kit
is the outcome of 7 years of our deaign and development of
small robots, and demonstrates in instructive and easily-
put-together models the fascinating variety and power of
computing and reasoning circuits e $16.9

(For shipment west of Mississippi, add 800 out dc U.s.,
add $1.80.) Returnable in one week for full refund if not
satisfactory.

A few of the 46 GENIACS and TYNIACS—Logjc Ma-
chines: Joe McCarty’s Logic, Syllogism Machine, Intelli-
gence Test. Game-Playing Machines: Tit-Tat-Toe, Nim,
Black Match, Sundorra 21. Computers: Adder, Subtracter,
Multiplier, Divider. Cryptographic Machines: Secret Coder,
Secret Decoder, Lock with 65,000 Combinations. Puzzle:
Solving Machines: ¥ox, Hen, Corn and Hired Man, Space
Ship Airlock, Bruce Campbell’s Will, Submarine Rescue
Chamber, The Uranium Shipment and the Space Pirates,
Ete.

We offer over 40 PUBLICATIONS, KITS, Etc. on camputers,
Symbolic Logic, Cybernetics, operatuons Research, Maghe.
matics, Small Robots, Explanation, Language, Plant cul-
ture, Science, etc. Write for our new FREE catalogs.

We are Berkeley Enterprises, Inc. (Affiliate of Edmund C.
Berkeley and Associates), producers of scientific kits,
makers and exhibitors of small robots (Simon, minjature
automatic computer; Squee, electronic robot squirrel; Re-
lay Tit-Tat-Toe as p:ctured in “Life’’, March 19, 1956,
etc), publishers (the C and A i
P2, $5.50 annual subscnphon), etc.

= e e s e e MAIL THIS COUPON o o o e e =
Berkelex Enterprises, Inc. |
815 Washington St., R 193, ‘Newtonville 60, Mass. |
Please send me items circled: K9 :

Returnable in 7 days for full refund if not satisfac- I

tory. I enclose § in full payment.
O Please send me free announcements of kits, publi-
caLmus. etc.—My name and address are attached.

New “Mechanical Educator” to

IMPROVE MEMORY

Inability to recall names, places, facts quickly is a
common, often costly, shortcoming that can now be
easily overcome with the aid of a new device for
self-instruction, memory and concentration train-
ing. This versatile new educational tool can also be
used effectively in language learning, speech cor-
rection and improvement, in mastering tables, for-
mulae—anything to be memorized—faster than ever.

DORMIPHONE Memory Trainer
* Speeds up learning processes
* Aids Concentration

Using a new recording

principle, Memory
Trainer records, in-
bhack,and
repeats
SDEC(')!, music, or any

spoken or broadcast
material through a
built-in speaker. No
reels of tape to wind
and rewind. Complete-
ly portable—13"x7%"
x 67 and weighs only
9 Ibs. Ideal for home,
laboratory, school, in-
dustrial safety train-
ing use. So simple.
children benefit—so Write TODAY for FREE folder
helpful and practical. with complete information.

it is used by ((i\l(d—
Modernophone, Inc.

tors, psychologists, . .
people of all ages and 220-037 Radio City,

RECORDING
CARTRIDGE

Can
‘‘erased’’
instantly and re-used

Easily removed.
be stored or

repeatedly. Just re-
cord, flip a switch—
listen—and learn!

professions. New York 20, N. Y.

—————————"

| MODERNOPHONE, INC. Circle 7-0830 |

I 220-037 Radio City, New York 20, N. Y. |
Gentlemen: Please send me your FREE Booklet. T am

| interested in learning more about the Dormiphone I
Memory Trainer and what it can do for me. No obliga-

| tion—no salesman will call. |

I Name .. ‘

: Address |

| City Zone State .. |

l My main interest in the Memory Trainer is for* I
[0 Learning a Language J Speech Improvement

I ] )Iempnzauun_ Sleep Inducement |

LCJ Habit Correction O School or College Work \

posite colors are adjacent. After you have
covered 60 squares with 30 dominoes,
you are left with two uncovered squares
of the same color. These two cannot be
adjacent, therefore they cannot be cov-
ered by the last domino.

4. The logician points to one of the
roads and says to the native, “If I were
to ask you if this road leads to the vil-
lage, would you say ‘yes’?” The native is
forced to give the right answer, even if
he is a liar! If the road does lead to the
village, the liar would say “no” to the
direct question, but as the question is
put, he lies and says he would respond
“yes.” Thus the logician can be certain
that the road does lead to the village,
whether the respondent is a truth-teller
or a liar. On the other hand, if the road
actually does not go to the village, the
iiar is forced in the same way to reply
“no” to the inquirer’s question. More
complicated forms of the question to the
native can be devised, but they all hinge
on the same logical principle: namely,
that a double negative is equivalent to an
affirmative.

5. You can learn the contents of all
three boxes by drawing just one marble.
The key to the solution is your knowl-
edge that the labels on all three of the
boxes are incorrect. You must draw a
marble from the box labeled “black-
white.” Assume that the marble drawn is
black. You know then that the other mar-
ble in this box must be black also, other-
wise the label would be correct. Since
you have now identified the box contain-
ing two black marbles, you can at once
tell the contents of the box marked
“white-white”: you know it cannot con-
tain two white marbles, because its label
has to be wrong; it cannot contain two
black marbles, for you have identified
that box; therefore it must contain one
black and one white marble. The third
box, of course, must then be the one
holding two white marbles. You can
solve the puzzle by the same reasoning
if the marble you draw from the “black-
white” box happens to be white instead
of black.

6. The answer to this puzzle is a sim-
ple matter of train schedules. While the
Brooklyn and Bronx trains arrive equally
often—at 10-minute intervals—it happens
that their schedules are such that the
Bronx train always comes to this plat-
form one minute after the Brooklyn train.
Thus the Bronx train will be the first to
arrive only if the young man happens to
come to the subway platform during this
one-minute interval. If he enters the sta-
tion at any other time—i.e., during
nine-minute interval—the Brooklyn train
will come first. Since the young man’s ar-
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rival is random, the odds are nine to one
for Brooklyn.

7. There is no way to reduce the cuts
to fewer than six. This is at once ap-
parent when you focus on the fact that a
cube has six sides. The saw cuts straight
—one side at a time. To cut the one-inch
cube at the center (the one which has no
exposed surfaces to start with) must
take six passes of the saw.

8. The commuter has walked for 55
minutes before his wife picks him up.
Since they arrive home 10 minutes ear-
lier than usual, this means that the wife
has chopped 10 minutes from her usual
travel time to and from the station, or
five minutes from her travel time to the
station. It follows that she met her hus-
band five minutes before his usual pick-
up time of five o’clock, or at 4:55. He
started walking at four, therefore he
walked for 55 minutes. The man’s speed
of walking, the wife’s speed of driving
and the distance between home and sta-
tion are not needed for solving the prob-
lem. If you tried to solve it by juggling
figures for these variables, you probably
found the problem aggravating.

9. The counterfeit stack can be identi-
fied by a single weighing of coins. You
take one coin from the first stack, two
from the second, three from the third
and so on to the entire 10 coins of the
tenth stack. You then weigh the whole
sample collection on the pointer scale.
The excess weight of this collection, in
number of grams, corresponds to the
number of the counterfeit stack. For
example, if the group of coins weighs
seven grams more than it should, then
the counterfeit stack must be the seventh
one, from which you took seven coins
(each weighing one gram more than a
genuine half-dollar).

N

A win on hypercube (see page 165)



