MATHEMATICAL GAMES

A new collection of short problems

and the answers to some of “life’s”

by Martin Gardner

ere is a collection of varied short
H problems, unrelated to one an-
other. They will be answered in

next month’s department.

1. Enormously long chainlike mole-
cules (long in relation to their breadth)
have been discovered in living orga-
nisms. The question has arisen: Can such
molecules have knotted forms? Max Del-
briick of the California Institute of Tech-
nology, who received a Nobel prize last
year, proposed the following idealized
problem (in a paper that I shall identify
next month):

Assume that a chain of atoms, its ends
joined to form a closed space curve, con-
sists of rigid, straight-line segments each
one unit long. At every node where two
such “links” meet, a 90-degree angle is
formed. At each end of each link, there-
fore, the next link may have one of four
different orientations. The entire closed
chain could be traced along the edges
of a cubical lattice, with the proviso that
at each node the joined links form a right
angle [see illustration below]. At no
point is the chain allowed to touch or
intersect itself; that is, two and only two
links meet at every node.

What is the shortest chain of this type
that is tied in a single overhand (trefoil)

knot? Next month I shall reproduce the
shortest chain Delbriick has found. It has
not been proved minimal; perhaps a
reader will discover a shorter one. (I
wish to thank John McKay for calling
this problem to my attention.)

2. The old problem of expressing in-
tegers with four 4’s (discussed in an ear-
lier column reprinted as Chapter 5 of my
Numerology of Dr. Matrix) has been giv-
en many variations. In an intriguing new
variant proposed by Fitch Cheney one
is allowed to use only pi and symbols for
addition, subtraction, multiplication, di-
vision, square root and the “round-down
function.” In the last operation, indicat-
ed by brackets, one takes the greatest in-
teger that is equal to or less than the
value enclosed by the brackets. Paren-
theses also may be used, as in algebra,
but no other symbols are allowed. Each
symbol and pi may be repeated as often
as necessary, but the desideratum is to
use as few pi symbols as possible. For
examnple, 1 can be written [\/7 ] and 3
even more simply as [«].

The reader is invited to do his best to
express the integers from 1 through 20
according to these rules, and to compare
them next month with the best Cheney
was able to achieve.

3. L. Vosburgh Lyons contributed a
fiendish dissection problem to a magic
magazine in 1969 [see top illustration on
opposite page]. The polygon [at left in
illustration] can be dissected into four

Example of a 13-link chain
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congruent polygons [at right]. Can the
reader discover the only way in which
the same polygon can be cut into five
congruent polygons?

4. A full set of 32 chessmen is placed
on a chessboard, one piece to a cell. A
“move” consists in transferring a piece
from the cell it is on to any empty cell.
(This has nothing to do with chess
moves.) Gilbert W. Kessler, a mathemat-
ics teacher in a Brooklyn high school,
thought of the following unusual prob-
lem: How can you place the 32 pieces so
that a maximum number of transfer
moves are required to arrange the pieces
in the correct starting position for a
game of chess?

It is not specified which side of the
board is the black side, but the playing
sides must, as in regulation chess, be
sides with a white square in the bottom
right corner, and of course the queen
must go on a square matching her own
color. One is tempted at first to think
that the maximum is 33 moves, but the
problem is trickier than that.

5. A Texas oilman who was an ama-
teur number theorist opened a new bank
account by depositing a certain integral
number of dollars, which we shall call
x. His second deposit, y, also was an
integral number of dollars. Thereafter
each deposit was the sum of the two
previous deposits. (In other words, his
deposits formed a generalized Fibonacci
series.) His 20th deposit was exactly a
million dollars. What are the values of
x and y, his first two deposits? (I am in-
debted to Leonard A. Monzert of West
Newton, Mass., for sending me the prob-
lem of which this is a version.)

The problem reduces to a Diophan-
tine equation that is somewhat tedious
to solve, but a delightful shortcut using
the golden ratio becomes available if I
add that x and y are the two positive in-
tegers that begin the longest possible
generalized Fibonacci chain ending in a
term of 1,000,000.

6. A deck of 52 playing cards is shuf-
fled and placed face down on the table.
Then, one at a time, the cards are dealt
face up from the top. If you were asked
to bet in advance on the distance from
the top of the first black ace to be dealt,
what position (first, second, third, ...)
would you pick so that if the game were
repeated many times, you would maxi-
mize your chance in the long run of
guessing correctly? In other words, what
is the most probable position of the first
black ace?

7. John Horton Conway, whose game
“life” was last month’s topic, defines
a “quintomino” as a regular pentagon



whose edges (or triangular segments) are
colored with five different colors, one
color to an edge. Not counting rotations
and reflections as being different, there
are 12 distinct quintominoes. Letting 1,
2, 3, 4, 5 represent the five colors, the 12
quintominoes can be symbolized as fol-
lows:

A. 12345 G. 13245
B. 12354 H. 13254
C. 12435 J. 13425
D. 12453 K. 13524
E. 12534 L. 14235
F. 12543 M. 14325

The numbers indicate the cyclic or-
der of colors going either clockwise or
counterclockwise around the pentagon
[see illustration at left below]. In 1958
Conway asked himself if it was possible
to color the edges of a regular dodec-
ahedron [middle illustration below] in
such a way that each of the 12 quintomi-
noes would appear on one of the solid’s
12 pentagonal faces. He found that it
was indeed possible. Can readers find a
way to do it?

Those who like to make mechanical
puzzles can construct a cardboard model
of a dodecahedron with small magnets
glued to the inside of each face. The
quintominoes can be cut from metal and
colored on both sides (identical colors
opposite each other) so that any piece
can be “reflected” by turning it over.
The magnets, of course, serve to hold the
quintominoes on the faces of the solid
while one works on the puzzle. The
problem is to place the 12 pieces in such

The A quintomino

The dodecahedron

L. Vosburgh Lyons’ dissection problem

a way that the colors match across every
edge.

Without such a model, the Schlegel
diagram of a dodecahedron [illustration
at right below] can be used. This is sim-
ply the distorted skeleton of the solid,
with its back face stretched to become
the figure’s outside border. The edges
are to be labeled (or colored) so that each
pentagon (including the one delineated
by the pentagonal perimeter) is a dif-
ferent quintomino.

8. Letters in the sentence “Roses are
red, violets are blue” are scrambled by
the following procedure. The words are
written one below the other and flush
at the left:

ROSES
ARE
RED
VIOLETS
ARE
BLUE

The columns are taken from left to
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right and their letters from the top down,
skipping all blank spaces, to produce
this ordering;:

RARVABOREIRLSEDOEUELESETS.

The task is to find the line of poetry
that, when scrambled by this procedure,
becomes

TINFLABTBULAHSORIOOESAWEIKOANARG-~
EKRDYEASTE.

Walter Penney of Greenbelt, Md., con-
tributed this novel word problem to the
February 1970 issue of Word Ways: The
Journal of Recreational Linguistics. That
lively quarterly, now in its third year, is
currently being published privately by
A. Ross Eckler, Spring Valley Road,
Morristown, N.J. 07960. A subscription
is $7 per year.

9. A secretary, eager to try out a new
typewriter, thought of a sentence shorter
than one typed line, set the controls for
the two margins and then, starting at the

ATS

e

Schlegel diagram of dodecahedron
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LOOKING FOR AN

UNUSUAL TOOL?

A superb collection of unusual tools,
instruments, gadgets and materials for the
creative craftsman or technician. Research,
optics and photo labs who build or customize
things can now findunique tools not available
anywhere else.

If you dont know where to buy it,
chances are ifs a stock item at thloncl
Camera.

Send now for your FREE, illustrated

NC Flasher catalog to Dept. JSA

A NATIONAL CAaNMERA
2000 WEST UNON AVENUE
v ENGLEVWOOD COLORADD 8010

home-office-school-park-club-churches-laboratory ‘

Unique instructional games designed by uni-

versity professors to make learning fun
through brain-to-brain action. Beginning
games can be mastered by young children—
final games will challenge intelligent adults.
These are the famous GAMES FOR THINKERS
from WFF 'N PROOF Publishers. Order single
kits or save $10.00 by ordering the complete
9-kit THINK TANK.

WFF 'N PROOF (logic) $ 8.75
WFF (beginner's logic) 1.75
EQUATIONS (mathematics) 5.50
ON-SETS (set theory) 5.50
PROPAGANDA (social studies) 6.50
CONFIGURATIONS (geometry) 5.50
TRI-NIM (problem solving) 4.50
QUERIES 'N THEORIES (science) 8.75
QUIK-SANE (topology puzzle) 1.75
RODIN’S THINKERS BOOKENDS 11.00
Complete 9-kit THINK TANK

with bookends 49.50

without bookends 39.50

Order from: WFF "N PROOF, Box 71-KS
New Haven, Conn. 06501

Fully guaranteed. Dealer inquiries invited.

Gifts that are a COMPLIMENT to receive! |
|
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Plant a THINK TANK anywhere
and watch the minds grow! '
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Lightweight (left), middleweight (center) and heavyweight (right) spaceships

left and near the top of a sheet of paper,
proceeded to type the sentence repeat-
edly. She typed the sentence exactly
the same way each time, with a peuod
at the end followed by the usual two
spaces. She did not, however, hyphenate
any words at the end of a line: when she
saw that the next word (including what-
ever punctuation marks may have fol-
lowed it) would not fit the remaining
space on a line, she shifted to the next
line. Each line, therefore, started flush at
the left with a word of her sentence. She
finished the page after typing 50 single-
spaced lines.

Without experimenting on a type-
writer, answer this question: Is there
sure to be at least one perfectly straight
column of blank spaces on the sheet, be-
tween the margins, running all the way
from top to bottom? (T. Robert Scott
originated this problem, which was sent
to me by his friend W. Lloyd Milligan of
Columbia, S.C.)

10. A: “What are the ages, in years
only, of your three children?”

B: “The product of their ages is 36.”

A: “Not enough information.”

B: “The sum of their ages equals your
house number.”

A: “Still not enough information.”

B: “My oldest child—and he’s at least
a year older than either of the others—
has a wart on his left thumb.”

A: “That’s enough, thank you. Their
ages are....”

Complete A’s sentence. (Mel Stover of
Winnipeg was the first of several readers
to send in this problem, the origin of
which T do not know.)

Est month’s exercises, involving John
Horton Conway’s game “life,”
answered as follows:

The Latin cross dies on the fifth move.
The swastika turns into traffic lights (four
blinkers) on the third move. The letter I1
dies on the sixth move. The next three
figures are flip-flops: as Conway writes,
“The toad pants, the clock ticks and the
beacon flashes, with period 2 in every
case.” The pinwheel’s interior rotates 90
degrees clockwise on each move, the rest
of the pattern remaining stable. Periodic

are
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figures of this kind, in which a fixed out-
er border is required to move the inter-
ior, Conway calls “billiard-table con-
figurations” to distinguish them from
“naturally periodic” figures such as the
toad, clock and beacon.

The three known spaceships (in ad-
dition to the glider, or “featherweight
spaceship,” given last month) are shown
in the illustration above. All three travel
horizontally to the right with half the
speed of light. As they move they throw
off sparks that vanish immediately as
the ships continue on their way. Un-
escorted spaceships cannot have bodies
longer than six counters without giving
birth to objects that later block their mo-
tion. Conway has discovered, however,
that longer spaceships, which he calls
“overweight” ones, can be escorted by
two or more smaller ships that prevent
the formation of blocking counters. The
illustration below shows the longest
spaceship that can be escorted by as few
as two smaller ships; still longer ships re-
quire a flotilla of more than two com-
panions. A spaceship with a body of 100
counters, Conway finds, can be escorted
safely by a flotilla of 33 smaller ships.

shall report later on any success
readers have in finding new spaceships
or oscillators or in meeting Conway’s
challenge to settle his conjecture about
the game.

Overweight spaceship with two escorts



WHY IS THIS BOOK
BECOMING AN INTERNATIONAL
BEST SELLER?

Why are thousands of poker players quietly buying this book? [

Why are non-poker players beginning to buy this book? Why has the
largest book mail order advertiser in the world tried to purchase the
rights to market this book to non-poker players? What is so valuable

about this book? Consider what the reviewers are saying: —————p»{ L

But more important, consider what those who have bought this
book are saying:

“‘Outstanding! Changed me from a consistent loser to a consistent
winner!”’ G. E., Tennessee

““The most superior poker or psychological book | ever read. It actually
increased my winnings without getting better cards.”” N. S., New Jersey

“Terrific book! Send me one more."’ J. O., New York
“Excellent book. | recommend it to any poker player!’’ D. R., Connecticut

‘‘The entertainment value of the book far exceeds its cost, even to a
non-poker player.” H. C., Maryland

““Have read it 3 times. Very readable — even for those who couldn't
care less about poker." R. C., Washington

““One of the most intelligently written books | have ever read — regard-,
less of the subject.” A.S., New York

“Informative and interesting but above all, inspiring.”” R. M., New York

“Excellent application of one-upmanship to poker. Already paid for in
$ and pleasure of observation."’ N. W., Texas

“Vastly superior to other books published." E. G., lllinois

“Very interesting and informative; a good insight into human behavior
— and greed."” W. B., California

“l have read your poker manual with great enthusiasm. Most of the
prevailing poker books attempt to tell you how to play poker, yours
tells you how to win money."” S. V., Texas

‘“‘Best book of its kind."’ M. L., New York’
“‘Of all the poker books I have, | find this one the most knowledgeable.”’
L. R., New York

J. S., lllinois

“Interesting — Grim — Realistic.”’ J. C., Texas
““A wealth of new ideas and concepts.” F. L., New York

““Something very novel and original in Poker Manuals. Very enlighten-
ing and enjoyable.”’ I. F., California

““The best book on poker that | have ever read."’ F. L., California

| can recall losing money in games where the techniques Dr. Wallace
describes were used against me. After reading the book, | am grad-
ually applying Wallace's principles to my games, with 100% success
so far!” J. S., Colorado

““Most realistic of all poker books | have ever seen.’’ W. L., Virginia

“Excellent. As useful a poker book as I've ever read — and I've read
every one l've ever seen." Dr. D. B., Texas

““Thank you for writing such an outstanding book on poker. | have found
it literally invaluable.” A. W, New York

All testimonials are authenticated and are on file in our office.

““The most vividly realistic book I've read.”’

NOTE: This book is not only crucial to poker players, but is important
to all individuals interested in the principles of maximizing money-
making situations (while remaining impeccably honest).
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POKER

A GUARANTEED

INCOME FOR LIFE
by using the

ADVANCED CONCEPTS
OF POKER"’

THIRD LARGE PRINTING

l AVAILABLE FOR IMMEDIATE DELIVERY

| Rx Sports and Travel Reports:

| “Alotof people who have always figured themselves
to be poker players are going to find they belong
with the ribbon clerks before they ‘ve read two pages|

|of a new book by a plain-talking scholar.’ |

|® ““Starts in where the other pokar manuals fold. “|

|® “’Dr. Wallace demolishes many & cherished poker
rule of thumb.*’

{o “lf you're a poker player, this book would have to
be the best $12.50investment you'va made.’’

This 100,000-word manual is now available after
many years of preparation by Frank R. Wallace, Ph.D.
This book shows, step by step, how you can win
considerable money by applying the ‘‘Advanced Con-
cepts of Poker ', Thousands of players from all over
the world are quietly buying this book. This is what
reviewers are saying:
‘‘Cutthroat. May shock the casualreader. One of the
most readable and informative volumes to lﬁF{OII. i
New Haven Register
“’A valuable eye opener.”’
The Providence, Vancouver, B.C.
““Presumably unobtainable at Las Vegas.’’
Milwaukee Journal and King Features Syndicate
““If poker is your thing, then this is your book."’
Bookman’'s Weekly
““Concentrates on the most important aspect—
winning!’* The Book Exchange, London
*“Shows how to psycho-poker-analyze opponents,
how to read them, and how to milk them to their
last doller.’’
American Bridge Teachers Association Quarterly
““Designed for players who want to make poker a
means of livelihood.’’ Rouge et Noir News

HERE ARE A FEW OF THE
120 ADVANCED CONCEPTS REVEALED:

® How to be an honest player who cannot lose at

poker.
® How to increase your advantage so greatly that

you can break most games at will.
® How to avoid winning too fast.
® How to extract maximum money from opponents.
How to keep big losers in the game.
How to drive winning players from the game.
How to lie and practice deceit. (Only in poker
can you do this and remain a heroic gentleman.)
How to see unexposed cards without cheating.
How to remember all exposed cards and ghost
hands.
How to read closed hands of opponents.
How to beat dishonest players.
How to control the rules.
How to stimulate poor attitudes in opponents.
How to make a good player disintegrate into a
poor one.
® How to manipulate opponents through distrac-
tions and hypnosis.
How to locate or create new games for bigger
profits,
How to operate Major and Minor League games
with a Farm System.

Any or all of the 120 ‘‘Advanced Concepts of Poker'
can be mastered by using the unique DTC technique,
which will allow you to control poker games and their
players.

In addition to offering these powerful, money-making
concepts, this book is an in-depth, definitive treatment
of poker. The appendix, for example, contains the most
complete glossary, bibliography, history . .. and the
only accurately defined tables of odds ever published.

And, very important, the fundamental errors em-
braced by the 133 poker books published in the past
ninety years are systematically pointed out in this radi-
cally different book.

This book is also crucial for defense . . . for protection
against players secretly using these concepts to
extract your money.

You can buy this $12.50 hardbound book frum
the publisher for $9.95 (postpaid) until 12/15/70.

L

N S DN AR N S S
1 & O PUBLISHING COMPANY

I 901 Washington St., Wilmington, Delaware 19801 l
| [0 Enclosed is my check or money order for $9.95 |
I for POKER, A GUARANTEED INCOME FOR LIFE. I
O Enclose Gift Card [] Master Charge

] O Che. Diners Club  [J Chg. American Express |
I A t # I
| NAME |
| STREET |
| [H)34 |
I STATE ZIP ... |
[ ] (10-day money-back guarantee) SA 11-30

k= Each | shipped in identifying carton. J
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