MATHEMATICAL
GAMES

Checkers, a game that can be more

interesting than one might think

by Martin Gardner

“The game of draughts we know is
peculiarly calculated to fix the attention
without straining it. There is a compo-
sure and gravity in draughts which in-
sensibly tranquillises the mind.”

—JAMES BOSWELL,
The Life of Samuel Johnson

he quotation is from a section for

the year 1756 in which Boswell

writes about Johnson’s preface to
William Payne’s Introduction to the Game
of Draughts, published the same year in
London. That book, by a mathematics
teacher, was the first in English on the
game that in the U.S. is known as check-
ers. Johnson seldom played the game
after leaving college. Boswell expresses
regret over it because he thinks checkers
playing would have afforded his friend
“innocent soothing relief” from periodic
bouts of depression.

Nothing is known about the begin-
nings of checkers, although most game
historians now think it originated in
southern France sometime in the 12th
century. InBritainand the U.S. it is sure-
ly the best-known of all board games
when you consider the number of chil-
dren who learn to play it and never for-
get its rules, even though checkers is
far below chess in the size of its litera-
ture, in the number of adults who be-

Squares are numbered for checkers notation

22

come top-level players and in the pub-
lic excitement generated by contests for
the world checkers championship. How
many people can name a single checkers
expert or tell you who the current world
champion is? He is Dr. Marion F. Tins-
ley, a topologist in the department of
mathematics at Florida A. and M. Uni-
versity and probably the greatest check-
ers player who ever lived.

Rules for chess are now standard
throughout the Western world, but not
so for checkers. Outside of English-
speaking countries there are dozens of
regional variations. The version most
popular in Europe and the USSR,
called Polish checkers (except in Po-
land, where itiscalled French checkers),
is played on a 10-by-10 board, each side
starting with 20 men. It is the standard
French form of the game. In French
Canada the board is even larger: 12-by-
12, with 30 pieces to a side. Rules for
checkers differ widely around the world.
It is curious to note that in all European
countries except Britain the pieces are
called ladies; only here and in English-
speaking countries are they men.

Several consequences follow from the
fact that checkers is simpler than chess.
One is that a grand-master checkers
player is less likely than his chess coun-
terpart to lose to an inferior by making
an error. For checkers buffs this is one of
the game’s great attractions. They love
to quote Edgar Allan Poe’s discussion of
the two games at the beginning of The
Muvrders in the Rue Morgue:

“I will, therefore, take occasion to as-
sert that the higher powers of the reflec-
tive intellect are more decidedly and
more usefully tasked by the unostenta-
tious game of draughts than by all the
elaborate frivolity of chess. In this latter,
where the pieces have different and bi-
zarre motions, with various and variable
values, what is only complex is mistaken
(a not unusual error) for what is pro-
found. The arrention is here called pow-
erfully into play. If it flag for an instant,
an oversight is committed, resulting in
injury or defeat. The possible moves be-
ing not only manifold but involute, the
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chances of such oversights are multi-
plied; and in nine cases out of ten it
is the more concentrative rather than
the more acute player who conquers.
In draughts, on the contrary, where the
moves are unique and have but little var-
iation, the probabilities of inadvertence
are diminished, and the mere attention
being left comparatively unemployed,
what advantages are obtained by either
party are obtained by superior acumen.”

Tinsley has put it this way: “Playing
chess is like looking out over a limitless
ocean; playing checkers is like looking
into a bottomless well.”

Another consequence of the simplici-
ty of checkers is that by 1900 the game’s
openings had been so completely ana-
lyzed that most tournaments ended in
draws. To inject more drama into the
play Britain introduced (in about 1900)
the practice of putting on cards ev-
ery pair combination of Black’s first
move and White’s response. Before each
match a card was chosen atrandom, and
the game had to be played with the spec-
ified pair of opening moves. Since each
side has a choice of seven moves, there
are 49 possible pairs. Two of them (9-
14,21-17,and 10-14,21-17) were ruled
out because they give away a white
piece. Later it was found that two more
pairs (11-16, 23-19, and 12-16, 23-19)
give Black such a strong advantage
that they too were discarded, leaving
45 cards.

Standard checkers notation is based
on the numbering of squares shown in
the illustration on this page. For reasons
of clarity it iscustomary in checkers dia-
grams to reverse the colors of squares
and show the pieces on white cells in-
stead of black. Actual play is always on
black squares, with the “double corner”
at each player’s lower right. The players
are customarily called Black and White
even though the pieces are red and
white. Tournament games are now
played on green-and-buff boards; black-
and-red boards are considered toy-store
atrocities. Black always moves first, and
games are recorded with Black starting
on the low-numbered cells. If you work
on any of the recreations in this column,
it is a good idea to label the black
squares of your board as shown.

Alas, as decades went by experts soon
became so familiar with all variations
that follow the two-move openings that
“safe” play was adopted and the draws
began to pile up again. The British “two-
move restriction” was replaced in the
US. in the mid-1930’s by the “three-
move restriction,” a practice now fol-
lowed in most checkers tournaments
here and in Britain. There are 142 cards,
each with a different triplet of the first
three moves. Because many of these
triplets give an advantage to one side
(usually the second player) two games
are played with each selection to allow
each player the first move.
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It received a seven-

The car that wowed
Europe is winning the
hearts of America.

Ford Fiesta. The little front
wheel drive car that comes from
Germany. Applauded all over
Europe by the
experts for its
engineering,
design and
overall perfor-
Car that Makes the mance, It was
Best Sense — Mot voted the most
significant import of the year in

Gemany 1976

1978 by readers of Car and Driver.

And when you
understand how .
beautifully Fiesta §
performs, you'll
understand why
it continues to
get rave notices.

Finland 1976
Car of the Year
Tuuliliast

Front wheel drive.

Through rain,
L ice, sleet, hail and
snow, Fiesta's
. remarkable front
Denmark 1976 Wheel drive traction
Car of the Year will help you keep
Morgen your Oppomled

Posten

Fiesta 3-Door Sport

rounds. And its
Michelin steel-
belted radials will
help you come
- to grips with all
M(‘Jtioshtl)(:ZZéslul kinds of roads.
Foreign Car — Motor

Best gas mileage of
any German import.

Americans love Fiesta's manners.

It prefers sipping to guzzling. 1979
EPA est. mpg:

EPA HWY
EST 39 EST
MPG MPG

Compare this estimate to other
cars. Diesels excluded. Actual
mileage may

differ de-
pending on
speed,
Yugoslavia 1977 weather and
Car ol the Year np length
Automotive Writers California
estimates will be lower. Actual
highway mileage will probably

be lower
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Ford Fiesta.
lag salute.

A masterpiece of
European engineering.

Fiesta is assembled by Ford
in Germany. And its European
engineering makes it feel right at
home on streetsand g
highways of America,

It's quick, nimble and
maneuverable.

Ford Fiesta is sold
and serviced by
over 5,000 autho-
nzed Ford Dealers
across America. There's even an
Extended Service Plan available,
provudung longer protection over
your car's basic warranty. So tesl-

g drive a Fiesta
today. You'll
i discover why
it's won
infernational
acclaim

Spain 1977
Car of the Year
Criterium

Great Brtain 1978
Design Council Award

FORD FIESTA

FORD DIVISION ( Tomel )

Fiesta.Wundercar from Germany.




Without the opening-moves restric-
tions, a practice known as go-as-you-
please play, experts would play nothing
but draws. Even with the three-move re-
striction about 80 percent of all tourna-
ment games still end in draws. When an
expert does win, it is usually because
the loser made a blunder or because the
winner managed to keep secret (some-
times for years) a “cook” he had discov-
ered. As in chess, a cook is an improve-
ment on standard “book play” that
catches an opponent by surprise. Play-
ers have traditionally been allowed only
five minutes to think before each move
and one minute for a capture that can be
made only one way. In recent years this
practice has been replaced by the use of
chess clocks, and players are allowed
30 moves in an hour. When someone
springs a new cook, his victim simply
does not have enough time to analyze it.

In 1967 the late Walter Hellman, a
steelworker in Gary, Ind,, who was then
world champion, defended his title
against the U.S. champion, Eugene Fra-
zier. The contest went to 36 games, of
which 31 were draws and five were wins
by Hellman. Hellman’s last win wason a
cook. “I had used that cook once be-
fore,” Hellman told a reporter, “but it
had never been published. Frazier had
one possible move to thwart the attack,
and five minutes doesn’t allow much
time to figure it out.”

A third consequence of the simplici-
ty of checkers is that the best comput-
er programs for checkers play a more
formidable game against middle-level
players than the best computer pro-
grams for chess. Until a few years ago
the strongest checkers program was the
work of Arthur L. Samuel, a learning
program that improves as it plays. Since
retiring as IBM’s director of research,
Samuel has continued to improve his
program at Stanford University’s Artifi-
cial Intelligence Laboratory. In recent
years a powerful program of the non-
learning type has been developed by
Eric C. Jensen and Tom R. Truscott,
two graduate students at Duke Univer-
sity working under Alan W. Biermann,
who teaches artificial intelligence. It is
thought to be stronger than Samuel’s
program, although this has not yet been
determined by a definitive match.

Checkers players are ranked on three
levels: minor, major and master. Back-
ers of the Duke program believe it plays
initially on a master level. After play-
ing against the program for a while,
however, a grand master can discern its
weaknesses and begin to exploit them.
Its greatest weakness is that it plays
without master plans. It does not even
follow book moves in opening play, usu-
ally scattering its pieces over the board
in patterns grand masters consider stu-
pid. Its strength is the incredible speed
with which it can analyze all possi-
ble moves to much greater depths than

BLACK WHITE
1. 9-13 24-20
2. 12-16 21-17
3. 10-15 23-18
4. 1519 18-14
5. 8-12 25-21
6. 4-8 29-25
7. 6-10 27-23
8. 10-15 23-18
9. 2-6 31-27
10. 6-9 27-24
11. 1-6 32-27
12. 6-10 27-23

The shortest no-capture checkers game

a human opponent, and within those
depths it never makes a mistake. Chess
programs may still be decades away
from grand-master play, but the Duke
program, Biermann believes, is already
“knocking at the door” of the world
championship. Jensen and Truscott re-
gard it as now being about the 10th
strongest player in the world.
Grand-master checkers players, like
their chess counterparts, take a much
dimmer view of the quality of computer
programs. They all agree with W. Burke
Grandjean, secretary of the American
Checker Federation, who considers the
optimism of the Duke group to be ludi-
crously naive. Backed by the federation,
Tinsley has a standing bet of $5,000 that
in a stake match of 20 games he can beat
any computer program devised over the
next five years. Biermann thinks Tinsley
would now defeat the Duke program,
but not without losing a few games.
Grandjean says he can easily find 20

players who would make side bets of
$100 each that Tinsley would not lose a
game, and he personally believes Tins-
ley would win all 20. Perhaps we shall
soon find out. (Readers interested in
joining the American Checker Federa-
tion and receiving its monthly Bulletin
can write to Grandjean at 3475 Belmont
Avenue, Baton Rouge, La. 70808.) Fi-
delity Electronics now has on the mar-
ket Checker Challenger 2, an inexpen-
sive solid-state machine that plays on
two levels, and also Checker Challenger
4, which plays on five levels, although its
top level is considered below the levels
of the Samuel and Duke programes.

In chess it is easy to prove that the
“fool’s mate,” in which the second play-
er checkmates on his second move, is the
shortest possible chess game. Surpris-
ingly, the shortest checkers game is not
yet known. Until two years ago it was
thought to be the 24-move blocked
game shown in the illustration above, in

BLACK WHITE
1. 11-16 21-17
2. 10-14 17x10
3. 6x15 23-18
4. 26 18x2 (K)
5. 9-14 2x18
6. 3.7 24-20
7. 16 20x2 (K)
8. 12-16 2x9

= 9. 5x23 26x3 (K)

(- 10. 4-8 3x12

The shortest checkers game known
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THE INCOMPARABLE QUESTAR SEVEN

Here the Questar Seven is shown as
the overshadowing companion of its
world-famous predecessor—twice as
large and with double the performance:
a portable observatory with the same
superb mechanical and optical qualities
as the Questar 32, putting every re-
finement of the observatory telescope at
your fingertips.

Would you believe that a fully-
mounted telescope with 7 inches of
aperture could be so completely porta-
ble? It can be set up wherever you want it
in just the length of time it takes to lift
barrel and mounting from two matching
cases and join them together with a
knurled screw. It can be used on a table-
top, either in its altazimuth form or in its
polar equatorial position, achieved by
screwing three legs into place.

The Seven also has the famous Ques-
tar system of built-in conveniences:
low-power finder, high-power changes
without changing eyepieces, star
diagonal prism, synchronous electric
drive, setting circles, worm-driven
sidereal clock, and continuous 360°
smooth slow motions. All are included in
the price of the telescope, and included
too are the Questar totally safe solar
filter and basic camera coupling set.

The Questar Seven is photovisual, of
course, with four times the light grasp of
the Questar 3'2, and has the same easy
way of adding a 35-mm. camera to the
control box without disturbing the use of
the eyepiece.

The remarkable Questar drive im-
presses everyone who uses it. Hubert
Entrop, who takes beautiful deep-sky
photographs (a number of which we
have published here and in our recent
issue of QUESTAR OBSERVATIONS), fre-

QUESTAR, THE WORLD'S FINEST, MOST
VERSATILE TELESCOPE, IS DESCRIBED IN
OUR BOOKLET. SEND $2 TO COVER MAILING
COSTS ON THIS CONTINENT BY AIR TO
SOUTH AMERICA, $3.50; EUROPE AND NORTH
AFRICA, $4.00; ELSEWHERE $4.50. INQUIRE
ABOUT OUR EXTENDED PAYMENT PLAN.
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quently comments on the quality of the
drive. He has written us: "“The motor
drive on the Seven works very smoothly
and quite precisely, even though the
guiding is being done at twice the focal
length of the 3%2."”

Another time, when sending us some
pictures, he said, “The Seven base drive
is so smooth that the shutter in the off-
axis guider was not used even once for
all four of these exposures.” And again,
"With the Seven there is never any prob-
lem in guiding; it no doubt has the best
motor drive of any scope outside of ob-
servatory equipment.”

These comments come from an ob-
server who is using his equipment in all
sorts of difficult terrain, on mountains, in
the desert, and often under the most ad-
verse weather conditions. In this regard
he once wrote us that pictures he was
sending to us were taken in winds gust-
ingto 40 m.p.h. He concluded, “So these
results are a tribute not only to the optics
but also to the Questar design and drive
mechanism.”

You might well ask what an amateur
astronomer like you can do with a tele-
scope so fine that it is in constant de-
mand as a component of costly tracking
instruments requiring the utmost in me-
chanical accuracy and superb resolu-
tion. The plain fact is, you can see morel
You can see more detail on the moon
and planets, photograph the ‘‘rice
grains” onthe sun’s surfoce, capture the
fascination of deep-sky objects on film,
and use itterrestrially, for the sharp def-
inition of any distant object. There are
no frustrations with Questar’s dif-
fraction-limited optics nor with its me-
chanical components. They are as fine
as the hand of man can make them.

© Questar Corporation 1978

QUESTAR

Box 20 1Q, New Hope, PA 18938
Phone (215) 862-5277
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A minicheckers puzzle

which the board displays the final posi-
tion. There are many sequences of 24
moves that lead to this position, but the
position itself is thought to be unique. In
the line of play given every White move
is symmetrically opposite (with respect
to the board’s center) to Black’s preced-
ing move. I do not know who first put the
play in this symmetrical form. The ver-
sion I give, worked out by Rudolf On-
drejka of Linwood, N.J., begins with the

Diagonal checkers

H _H-N
: I.I.l
E B B

A hustler’s checkers bet




two-move Edinburgh opening. Because
9-13, a favorite first move among tyros,
is considered the worst possible start for
Black, the symmetrical game is more of-
ten started with 10-15, 23-18, an open-
ing known as the Kelso Cross.

Sam Loyd, in his Cyclopedia of Pu:z-
zles (1914), page 379, using an eccentric
notation that incorrectly assumes the
board has been rotated 90 degrees, re-
cords a nonsymmetrical sequence of
moves ending with the same pattern.
Loyd states flatly that it is the “shortest
possible game.” The 24-move blocked
game is indeed (as can be proved) the
shortest game in which there are no cap-
tures. In 1978, however, Alan Malcolm
Beckerson, problems editor of English
Draughts Journal, discovered that White
could win on his 10th move (20 moves
in all) by capturing all Black’s pieces!
This is now the shortest checkers game
known, although no one has yet proved
that no game can be shorter. Beckerson
found other 20-movers that capture all
the black pieces, as well as some 20-
movers that end in blocked games after
some captures. The version given in
the bottom illustration on page 25, with
the board showing the final position,
was first published in the British month-
ly Games and Puzzles for March, 1978.
Its two-move opening is known as the
Newcastle.

Many other minimum-move checkers
tasks are far from settled. In how few
legal moves can a game produce 24
kings? The best-known solution, in 90
moves, appeared in Journal of Recrea-
tional Mathematics (Vol. 9, No. 1, page
45; 1976). In how few moves can Black
and White reverse their initial positions?
It takes at least 60 moves for either side,
alone on the board, to occupy the oppo-
site starting cells, and so it follows that
2 X 60, or 120, is an absolute lower
bound. A solution in 172 moves is given
in a late-19th-century English book, The
Draughts-Player’s Guide and Companion,
by Frank Dunne, pages 94-95. At the
finish each side has six kings. It seems
likely that 172 moves can be considera-
bly lowered.

It is interesting to try this problem on
smaller boards. The 3-by-3 is trivial, but
the 4-by-4 presents a pleasant puzzle.
Starting as is shown in the top illustra-
tion on the opposite page, the task is to
interchange the two sides in a minimum
number of legal moves. Captures are of
course compulsory. At the finish all four
pieces will necessarily be kings. I shall
give a solution next month. Incidentally,
five moves are needed for the shortest
game on this miniboard. If both sides
play to win and follow their best strate-
gy, the game is a draw.

As with chess, endless ways of playing
checkers have been proposed by varying
the shape of the board, the starting posi-
tion, the rules and so on. A privately
published French book, Les jeux de

WANTED:

New products and technologies
to buy or license

Check the list on the right.

Does your new product or technol-
ogy fall into one of these categories? If
so, you should consider contacting us.

We’re searching for such innova-
tions on behalf of a group of major

health-care companies in the U.S.,

Europe and Japan.

No cost to you

These companies want to buy or
license new products that they can
bring to market. They also want new
developments that can improve and
strengthen their existing brands.
That’s why they are sponsoring this
search, paying its cost 100%. It is
entirely free to you.

Every four months, we report to
these companies on innovations that
we feel have outstanding merit. Our
reports, known collectively as the
NEW PRODUCT/TECHNOLOGY SOURCE

* BOOK, are read by top executives with

an interest in licensing and acquisi-
tion. Thus your innovation is seen by
many potential buyers simultaneously.

If your innovation awakens an inter-
est, the company will contact you
directly, to discuss details lead-
ing to a licensing or purchase agree-
ment. Whatever happens, you owe us
nothing.

How to proceed
Read the statement in the coupon
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what to disclose, consult your patent
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... and our decision as to whether or
not we feel it belongs in the SOURCE
BOOK.

Don’t miss out. Tear out this ad as a
reminder, and write us now.
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90 Park Avenue, New York, New York 10016
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[(J I do not choose to make a disclosure now, but would appreciate receiving more
information about PRI and its credentials.
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MIT’s Annual
Bookclearing!

Great bargains on fine University
Press books in the Humanities,
Social Sciences, Architecture and
Urban Studies, Energy and
Environment, History and Phi-
losophy of Science, Life Science,
Physical Science, Engineering,
Systems Theory and Computer
Science.

Don’t miss this unique oppor-
tunity to acquire books for general
reading as well as hard-to-find
technical and professional books
at substantial reductions.

Note: This offer is good only in
the United States and Canada.

r-----_-q

The MIT Press

28 Carleton Street
Cambridge, MA 02142
(Tel. 617-253-7297)

I Please send me your sale catalog:

I Name
Address
City
State Zip

(Please type or print)
L--- . 1 ] I |

Garden Camera
CALCULATORS

Hewlett Packard
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HP31E............. .39.50
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HP38E. ...................... 89.95
HPO2. ................ ... 389.50
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HP34C ................................oo0......124.50
HP 38C ......12450
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TI58 . .
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PC100C

TIMBA..

P10-D ..

P101-D..
Palmtronic LC-4 .
Palmtronic LC-5 .
“Credit Card” LC-6 ..
LC Quartz. .

Masler charge Cali for low prices
on Nikon, Minolta,
Olympus and all
Major Brand
Cameras

Prices subject to.
change without notice
Speed your order
TOLL FREE!

Call 1 (800) 223-5830

Or Send postage and handling to

GARDEN CAMERA

345 Seventh Avenue, N.Y,,N.Y. 10001
New York, Alaska & Hawall Cali:
Tel: (212) 868-1420 Open Weekdays 8:30-6:00
OPEN SUNDAYS 10-4 p.m. Closed Saturdays

CARNEGIE-MELLON UNIVERSITY

Program for

Technical Managers

April 21-May 16, 1980

a NEW TECHNOLOGY BRIEFING
for research, development and
engineering management

technical

Carnegie Institute of Technology
Mellon Institute of Science

The greater your management responsibilities, the less
your contact with actual technical work. Yet building an
effective staff of younger professionals and setting effec-
tive technical strategies demands a familiarity with the
latest developments in modern science and engineering.

In response, Carnegie-Mellon University has developed
the Program for Technical Managers. Designed for the
experienced technical executive, the Program is an inten-
sive technology update coupled with a review of im-
portant auxiliary topics such as the law, environmental
issues, OSHA, and product liability.

Increase your capacity to help solve your organization’s
problems. Make time for the Program for
Technical Managers. For your organization. For the next
20 years of your career,

Call Elizabeth M. Ross (412/578-2207) for information.
Or write Post College Professional Education, Carnegie-
Mellon University, 405 MMCH, Pittsburgh, PA 15213.
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dames non orthodoxes et autres jeux a
pions, by Joseph Boyer and Vern R.
Parton, gives more than 100 such vari-
ants. Some are played on triangular or
hexagonal tessellations and some on
three-dimensional boards; some mix
chess pieces with checkers and some al-
low three or four players to compete at
once. As one would imagine, it is hard
to draw a line between a game similar
enough to checkers to be called a vari-
ant and one so different from checkers
that it is best regarded as another game
altogether. The so-called Turkish check-
ers, for example, has almost no resem-
blance to checkers except that it is
played on an 8-by-8 board with count-
ers of two colors. One simple way to
vary standard checkers is to start with
the men positioned as is shown in the
middle illustration on page 26. All check-
ers rules hold. The opening moves
quickly lead to patterns not encountered
in orthodox games.

The most eccentric variation of check-
ers, about which one would like to know
more, is “supercheckers,” invented by
Charles Fort, the Bronx collector of
science anomalies who had a marked
influence on science fiction as well as
on the current epidemic of interest in
the paranormal. According to Fort’s bi-
ographer Damon Knight (Charles Fort,
Doubleday, 1970), supercheckers was
played “with armies of men on a board
with thousands of squares. Fort used
bits of cardboard with carpet-tack han-
dles for the men, and a piece of check-
ered cloth for the board.”

The two players start with their forces
in any agreed-on formation that has a
space between the two armies. If a play-
er moved only one man at a time a game
might last for weeks, and so Fort al-
lowed for movements en masse. Here is
how he putitin a letter: “Let A4 start out,
moving until B tells him to stop—say a
hundred moves. Then B makes a hun-
dred moves. 4 may want to make anoth-
er hundred moves, but B, sizing up the
situation, tells him to stop, say at thirty.
Then perhaps occurs ‘fighting,” at close
quarters, one move at a time, as in ordi-
nary checkers. But, at any time, if either
player wants to make a ‘mass move-
ment,” that is a matter of obtaining per-
mission from his opponent.”

A game usually lasted all night. In
1930 Fort wrote to Tiffany Thayer,
who edited the first Fortean magazine,
Doubt: “Supercheckers is going to be a
great success. I have met four more peo-
ple who consider it preposterous.”

In Britain and the U.S. the most popu-
lar variant of checkers is “giveaway.” It
differs from the standard game only in
that the object is to be the first to lose all
one’s men. In Dunne’s book cited above,
pages 91-92, there is a fantastic give-
away “sucker bet,” presumably devised
by British checkers hustlers. White be-
gins with his 12 men in the usual starting



A report on the great American forest.

Look whathappens
when Mother Nature gets
alittie help.

These log
slices dramat-
ically show
the value of
modern, scien-
tific forest
management.
Both (shown
36% of actual
size) are from trees
of about the same
age. The smaller one grew
in an unmanaged, overcrowded stand where it had to
compete for sunlight and moisture. The other is from
a grove that was thinned to give the best trees room
to thrive.

This is just one of many ways forest management
can helpmeet a predicted doubling of domestic demand
for wood and paper products in the next 50 years.

The forest industry has learned how to help
Mother Nature grow more trees, faster, by applying
scientific forest management techniques: encourag-
ing natural regrowth, planting superior seeds and
seedlings, fertilizing, protecting against disease and
insects, thinning, watching carefully until time to
harvest —then starting the cycle again.

Demand keepsrising.

Forest management like this is vital because
every year Americans need more homes, more paper
products, more packaging and containers, more fuel-
wood, more of the thousands of other essential prod-
ucts that only the forest can provide.

So far, the country’s commercial forest has been
able to keep up with demand. (Commercial forest, as
defined by the U.S. Forest Service, is all forestland—
whether owned by individuals, government or the

Trees. America’s

industry—
that is
capable
of, and
poten-
tially
available
for, growing
repeated
crops of trees
for harvest. It in-
cludes land in Na-
tional Forests but not
in National Parks or Wilderness areas.)

But trees aren’t grown equally fast by all com-
mercial forest owners. Though industry has made
striking advances on its lands, productivity is lower
on privately owned lands and seriously lagging in
National Forests.

Productivity not up to potential.

Overall, the U.S. Forest Service estimates aver-
age productivity of all commercial forestland is only
61 percent of potential. And at the same time, actual
acreage in commercial forests keeps shrinking, as
land is withdrawn for homes, highways and other
needs of an expanding population.

So we as a nation still have a long way to go if
our wood and paper products are not to become scarce
and expensive.

If you’d like to be better informed on how impor-
tant it is to keep America’s forests productive, write
American Forest Institute, P.O. Box 873, Springfield,
VA 22150 for a free booklet, “The Great American
Forest.”

The great American forest. Trees for tomorrow.
And tomorrow. And all the tomorrows after that.

-renewable resource.
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Speak French
like A diplomar!

What sort of people need to learn a for-
eign language as quickly and effectively as
possible? Foreign service personnel, that's
who. Members of America’s diplomatic
corps are assigned to U.S. embassies
abroad, where they must be able to con-
verse fluently in every situation.

Now you can make a start on learning to
speak French just as these diplomatic per-
sonnel do—with the Foreign Service Insti-
tute's Basic French Course.

The U.S. Department of State has spent
tens of thousands of dollars developing this
course. It’s by far the most effective way to
learn French at your convenience and at
your own pace.

The Basic French Course consists of a
series of audio cassettes and an accom-
panying textbook. You simply follow the
spoken and written instructions, listening
and repeating. By the end of the course
you'll find yourself learning and speaking
entirely in French!

This course turns your cassette player
into a “teaching machine.” With its unique
“‘patterndrill” learning method, you set your
own pace—testing yourself, correcting.
errors, reinforcing accurate responses.

The FSI's Introductory Basic French
Course comes in two parts. Part A provides
an introduction to the simpler forms of the
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language plus a basic vocabulary. Part B
introduces more complex structures and
additional vocabulary.

You may order one or both parts of the
Basic French Course:

O Basic French, Part A. 11 cassettes (16
hours) and 200-page text, $115.

O Basic French, Part B. 18 cassettes (252
hours) and 300-page text, $149.

(New York State residents add sales tax)

Your cassettes are shipped to you in
handsome library binders.

TO ORDER, JUST CLIP THIS AD and mail it
with your name and address and a check or
money order. Or, charge to your credit card
(American Express, VISA, Master Charge,
Diners Club) by enclosing card number,
expiration date, and your signature.

The Foreign Service Institute’s French
course is unconditionally guaranteed. Try it
for three weeks. If you're not convinced it's
the fastest, easiest, most painless way to
learn French, return it and we’ll refund every
penny you paid! Order today!

Many other FSI language courses also
available. Write us.

Audio-Forum
Dept.301

145 East 49th Street
New York, N.Y. 10017
(212) 753-1783
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iy Burpee’ Gty
new 1980 Seed
Catalog-FREE

Featuring new
exciting vegetable
and flower
varieties for the
home gardener.

The new 184-page ™
Burpee Cataﬁ)og
is a comprehensive
planting and
growing guide with
over 1800 vegetables,
flowers, fruits, shrubs and trees. Plus
helpful hints from Burpee’s horti-
culture experts on how to have a more
roductive garden. Send for your
ree copy today.

If you ordered from Burpee-last year,
you will automatically receive your free
Burpee catalog in 1980.

© Burpee Seed Co. 1979
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BURPEE SEED CO. i
2370 Burpee Bldg., Warminster, Pa. 18974;
or Clinton, 1A 52732; or Riverside, CA 92502 |
(Please mail to nearest address)
Yes. Please send me the 1980 Burpee
Seed Catalog FREE.

Name
Address
City

(Please print)
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State Zip
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The handcrafted Speakerlab
Thirties featuring the patented
Nestorovic Woofer System™ are
unlike any speakers you’ve ever
heard. Find out about Speakerlab’s
innovative speakers, kits, and raw
speakers. You can save up to 50%
when you build them yourself.

| Read about all the details in our

| free catalog. Send for yourstoday!

| 195
| name

I city

| Dept. 195. 735 N. Northlake Way

state

|
|
|
|
I address I
|
|
|
|
|
|

I Seattle, Washington 98103
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An Aha! solution

position. Black has only a king on cell 7.
Black wins if he loses his king. White
wins if he loses all 12 men. Dunne shows
how White can always win and gives
three similar wagers in which Black be-
gins with a single uncrowned piece on
cell 1, cell 4 or cell 5.

Among hundreds of hustler wagers,
one of the best begins with the position
shown in the bottom illustration on page
26. (I am indebted to Mel Stover for
passing it along.) It is Black’s turn.
White wagers that Black will not be
able to crown the piece he moves first.
Clearly Black should not move the piece
on cell 21 because he would lose it im-
mediately, so that the question is wheth-
er Black can move the piece on cell
19 and advance it to his king’s row.
The more you study the pattern, the
more obvious it seems that Black can
win the bet easily. Nevertheless, White
wins. It is an amusing bet to make with
friends. If you cannot fathom White’s
strategy (and there are no joke catch-
es), you will find the answer here next
month.

One final problem. It is widely be-
lieved two kings can always win against
one king, but that is not invariably true.
See if you can place two white kings and
one black king on the board in such a
way that even though it is White’s turn,
Black can force a draw.

he first of last month’s short prob-

lems was answered at the end of that
column. The solutions to the remaining
problems are as follows:

2. The poker puzzle is answered when
we consider the fact that a hand with
four identical values always has a fifth
card. For each four of a kind there are
48 different fifth cards. Consequently
there are 48 X 13, or 624, different pok-
er hands containing four of a kind, com-
pared with 40 hands that are straight
flushes. It is therefore much less likely
that you will be dealt a straight flush,
and for this reason a straight flush beats
four of a kind. The problem was con-
tributed by M. H. Greenblatt to Journal
of Recreational Mathematics (Vol. 5, No.
1, page 39; January, 1972).

3. Here is how Raymond Smullyan, in



The best sources.

Choose any one of these invalu-
able sets as your introduction to
membership in the Book-of-the-
Month Club. You simply agree to
buy 4 books within a year.

The Club is the source for the best
of the best sellers. Every Club book
is of bookstore quality—or

better. You don 't settle for the al-
tered or inferior editions that some
book clubs offer. And when you
remain a member after the short
trial period, each book you buy
earns Book-Dividend® credits, which
entitle you to discounts of at least
70% on significant current books.
A wealth of sources awaits you in
America’s Bookstore.

The Compact Edition of the

OXFORD ENGLISH

DICTIONARY
for $1995 Publisher’s list price: $125

The world's "most complete and most scholarly
dictionary of the English language”— The
Christian Science Monitor. Through a special
photo-reduction process, every word of the orig-
inal 13-volume set has been reproduced in this
2-volume Compact Edition. A Bausch & Lomb
magnifying glass is included.

Facts About Membership.

You receive the Book-of-the-Month Club
News® 15 times a year (about every 3%
weeks). Each issue reviews a Main Selection
plus scores of Alternates.

If you want the Main Selection do nothing.
It will be shipped to you automatically. If you
want one or more Alternate books—or no
book at all—indicate your decision on the
reply form always enclosed and return it by
the date specified.

Return Privilege. If the News is delayed
and you receive the Main Selection without
having had 10 days to notify us, you may
return it for credit at our expense.

Cancellations. Membership may be discon-
tinued, by either you or the Club, at any time
after you purchased 4 additional books.
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DURANT

All eleven volumes of

THE STORY OF CIVILIZATION

by Will and Ariel Durant for $2495 Publisher’s list price: $241°

This multi-volume history of all mankind—ancient and modern, Occidental and Oriental—
traces the development of man's economic and political organizations, science and art. It is
one of the great literary achievements of this century and deserves a place in every library.

The Complete

BEETHOVEN
NINE SYMPHONIES

The complete boxed set plus an $
illustrated sixteen- page booklet for 10
List price: $6282

Sir Georg Solti conducts the Chicago Sym-
phony in this nine-record set, hailed by the San
Francisco Sunday Examiner & Chronicle as
"one of the two or three great recording ven-
tures of the century.” Time called it "a glorious
musical combustion” and Stereo Review
declared, "This Beethoven set ranks first
among those of recent date.”

THE ENCYCLOPEDIA
OF PHILOSOPHY

The complete four- yolume set for $
Publisher’s list price: 125 1995

Regarded as the most comprehensive encyclo-
pedia of philosophy ever published, this superb
set—compiled in collaboration with the world’s
foremost philosophers—encompasses all aspects
of ancient, medieval, modern, Eastern and
Western thought. The four volumes represent
an essential aid for students and a rewarding
reference source for home libraries.

Prices shown are publishers’ U.S. prices. Outside the U.S,, prices are generally somewhat higher.
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his new book The Chess Mpysteries of
Sherlock Holmes (Knopf, 1979), proves
that, given the chess position shown last
month, Green made the first move.

“Red is now in check, hence Green
moved last. It remains to determine who
moved first, which can be done by figur-
ing whether an odd or an even number
of moves have been made.

“The rook on b1 has made an odd
number of moves; the other three rooks
have each made an even number of
moves (possibly zero). The Red knights
have collectively made an odd number
of moves, since they are on squares of
the same color, and the Green knights
have collectively made an even number
of moves. [A knight changes square col-
or on each move.] One king has made an
even number of moves (possibly zero),
and the other king an odd number. The
bishops and pawns have never moved,
and both queens were captured before
they ever moved. So the grand totality
is odd. Thus Green moved first. Hence
Green is White and Red is Black.”

4. Surprising as it may first seem, both
the richest and the poorest classes in Oil-
aria would prefer pair averaging from
the top down. Those in the richest class
would prefer to be averaged with the
next-richest class before the latter is re-
duced in wealth by averaging. Those in

the poorest class would prefer being av-
eraged with the next-poorest class after
the latter has been increased in wealth
by averaging.

An example will make this clear. As-
sume that the wealth of the five classes is
in the proportions 1:3:4:7:13. Aver-
aging from the bottom up changes the
proportions to 2:3:5:9:9. Averaging
from the top down changes the propor-
tions to 3:3:5:7:10.

5. Divide the 500-mile track into 10
segments of 50 miles each. If any seg-
ment is traversed in one hour, the prob-
lem is solved, and so it must be assumed
that traversing each segment takes ei-
ther less than an hour or more than an
hour. It then follows that somewhere
along the track there will be at least one
pair of adjacent segments, one (call it 4)
traversed in less than an hour and the
other (call it B) traversed in more than
an hour.

Imagine an enormous measuring rod
50 miles long that is placed over seg-
ment 4. In your mind slide the rod slow-
ly in the direction of segment B until it
coincides with B. As you slide the rod
the average time taken by the train to go
the 50 miles covered by the rod varies
continuously from less than an hour (for
A) to more than an hour (for B). There-
fore there must be at least one position

where the rod covers a 50-mile length of
track that was traversed by the train in
exactly one hour.

6. The Aha! insight that solves the
counter-jumping puzzle is to color nine
spots as is shown in the illustration on
page 30. It is obvious that, no matter
how jumps are made, a penny on any
colored spot can go only to another col-
ored spot.

There are six colored spots above the
line and only three below it. Therefore,
by the pigeonhole principle, there must
be three pennies above the line that have
nowhere to go below the line. The task
of moving all the pennies to spots below
the line cannot be accomplished unless
at least three pennies, on three colored
spots, are removed from the top triangu-
lar array. Remove any three such pen-
nies and the transfer of the remaining 12
is a simple task.

7. The illustration below shows how a
continuous deformation of the two-hole
torus will unlink one of its holes from
the single-hole torus. The argument giv-
en last month for the impossibility of
this task fails because if a ring is paint-
ed around one hole (as is shown by the
colored line), the ring becomes distort-
ed in such a way that after the hole is
unlinked the paintedring remains linked
through the one-hole torus.

(_) DI

Solution to the linked-toruses problem

© 1979 SCIENTIFIC AMERICAN, INC



