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INTRODUCTION

I'have always been fascinated by puzzles and games for the mind.
I enjoy brain games of all types — and like particularly those with
some special aspect or feature. Those I like best are not in fact
always the hardest: sometimes a puzzle that is quite easy to solve
has an elegance or a ‘meaning’ behind it that makes it especially
satisfying. I have tried to provide a good selection in this book:
some are easy and some are fiendishly difficult but they are all
tremendous FUN! Above all, I have tried to provide something for
everyone, in order to share my delight in such puzzles and games
as widely as possible.

Solving puzzles has as much to do with the way you think about them
as with natural ability or any impersonal measure of intelligence.
Most people really should be able to solve nearly all the puzzles in
this book, although of course some will seem easier than others. All

it takes is a commonsense, practical approach, with a bit of logic

and — occasionally — a little persistence or a flash of insight.

Thinking is what it's all about: comprehension is at least as
important as visual perception or mathematical knowledge. After
all, itis our different ways of thinking that set us apart as
individuals and make each of us unique.

Although some of us feel we are better at solving problems
mathematically, and others prefer to tackle problems involving
similarities and dissimilarities, and others again simply proceed by
trial-and-error persistence, we all have a very good chance of
solving a broad selection of puzzles, as I'm sure you will find as you
tackle those in this book.

From long and happy experience, however, I can tell you one

secret, one golden rule: when you look at a puzzle, no matter how
puzzling it seems, simply BELIEVE YOU CAN DO IT, and sure

ellougllr you Will!
: ;
(/o ’ h .




HOW TO SOLVE PROBLEMS

To start things going, let’s look at the
different approaches that can be useful in
solving puzzles.

First, the logical approach. Logic is always
valuable, as it helps you work things out
sequentially, using information received
to progress step by step to the answer.
This is especially true when puzzles tend
to be oriented toward mathematics and
concentrate on using numbers for simple
calculations, or on ordering arrangements
of objects or figures. Examples of this can
be found in the games Magic Numbers.

In problem solving, there may also be a
need for an ‘indirect’ approach, whereby
you arrive at an answer by perceiving and
thinking about a subject in a way you have
never done before. This depends on how
you think normally, of course, and so for
some people it may be helpful for certain
puzzles, and for others for different ones.
The first part of Match Blocksis solved most
simply, quickly, easily and ‘elegantly’ using
an ‘'indirect’ approach of this kind.

The visual approach is also important,
especially in this book because all the
puzzles are presented in visual terms and
require initial visual comprehension (or
conceptualization) to be combined with
understanding the text of the problem. This
is particularly the case with the tricky
puzzle set as The 18-point Problem.

In general, the math puzzlers in this book
are of four types. They are concerned with:

1. simple calculation using patterns, objects
or symbols;

2. spotting serial links and connections;

3. the laws of chance and probability —
particularly in assessing the odds for or
against specific events or results occurring;
4. ordering, combining or grouping objects
or figures, following a defined rule, to
achieve a stated target.

Examples of all four types are given on the
following pages, together with the answers.
See if you can solve them first without
looking at the answers — then go on to enjoy
the rest of the book!




SAMPLE GAMES

(GAME1

The Magic Square is possibly the
? oldest mathematical puzzle in

existence. Examples have been found
dating back to before 2000 BC. By AD 900
one Arab treatise was recommending that
pregnant women should wear a charm
marked with a Magic Square for a favorable
birth.

Can you distribute the numbers 1 through
16 in this 4 x 4 square so that lines across,
lines down, and major diagonals all add up
to the same total?

Hint: Make each line add to 34.

figure incre

GAME 2

? Many IQ tests feature

puzzles that initiate a

series and then require
you to carry on when they
leave off. This means that
you have to spot the links or
connections between the
figures or symbols that
make up the series.

What is the next entry in

each of these series?

a) K

The Series j
€ § S alphabet;
Omitting €very thirq Iet(iglr.
b) 3

A series of sy
etWeen e
number, fo)
Subtracte

o O

The numbe

btr actions:

4C successiye
ne less jg

d each time,

T of sides jn each
ases by one,




GAME 3

Two coims faill throughh the: ait, tumingy as
they drop. Eacth coitn has the tisual! fiwo
C: sides: hearlds (hy and! tailk (t). In how magny
coribiatinns:s of thess: sidess can they end! wp
whem thew corre: 10 rest on a fiat satifiace?

Weli, one way of lookimyg at the ppsssible
resuliss is:

heagds Hezads

heatds fails

teiils tails
— three possthlilites, fromn an overatl! pointt of
view. Does thait meam thait thesre isa 1:3
chancee of any one reasult?

Sugroese we numbber our coins, add
numbbess on the headts side, and! evenss on
the taills. How doess this helip 1o proie: fihat
the oddis of heatlds taills oceurringg is vetivally
2:4 or 1:22

GAME &

In a danierred room thwre

is a box of mixedd gdtaves:

5 blladik paiis;, 4 red
peiiss;, andl 2 whitte paiis. You
find the bex by feaiingg lor it.
How maityy glovess musit
take: Otﬁt\MW%IWOUt Hzemgm
abr to se® themm - o niwke
sdR Yo hawee twe of fhe
seinfe €oler?

Amt! how manyy mustt you
talke ouit to mallee sune you
hanee boith the left and! night
hamt! of the: sams= @olor?
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MATCH BLOCKS

The blocks in columns on these two pages
can be arranged in a 7 X 7 square formation
so that the horizontal rows are numbered in

The columns of blocks shown below
and right can be used in two puzzles.
You can make your own columns of

succession from top to bottom 1through 7, blocks if you like, but a pencill and soime
as shown in the diaygram below thought with the gnd should suffice.




GAME 1

Rearmanmyge the collamnas so
thait ne numbber apppsars
maree tham onese in @any
hoizaviglal oF veiticehl row
(Thiss sheukdl noit take: Hong.)

GAME 2

Amangge the collummss mgain
so thatt no numbber apppsars

- maree tham onee nott onlly in a
houizantal:! or venticed! row
butt afso in a large: ot ssmall
dragpnab],
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FINDING THE KEY

Miost of us carry a few keys around with us;

some, tike me, carty vast collections
weighing down their pockets. It's not
surprising, really, in view of the number of
different things we now need to keep

KEYS TO THE
KEYS

On a civcutirr key ring tthere
are 10 keygs, alf witth naund
handiéss, in a speticc drder
thait you: hawee meenized
Eacth fits one: ot 10 ddiftarent
locks. The trouldbée is, it's
pificth daik: you canit: see e
kewingg, you can onlly feel
the keyss wilth youlr fingesss. I
you: hadi some: way of zmmg
in the daitk Whigth

Wi, it weultiin ¢t

forg; 10 firdl a
o9 d§© @u

Q%ﬁg giNe SomR: ey

dﬂiﬁ?@hﬂ?ﬁn@ﬁed lep% tbui
de yo Resst ﬂ@dﬁﬁeﬁeﬁh t3pRE’
What is the leastt nnuniber
of diffeeenhi key tops yyau'l
nesst! to be sure;, once you we
fell: themy, that! you ve
identtfifedd wherre you: are on
the ring? And] woultt! you: mut
all the new keygss togeitker or
give: them some sort o}
arrangpeein ?
Hint ARy sysymmeetrical
AebBer oF arrangasmeeting off
willl Rett helns - you: will
Stilll Rel kRYW WG Wy
;@und y@kb are h@Jme?g !gﬂ@
@y FiRg. Use a pensit]
PRER: ERe liffies Bkt ShRpSSs Off
K@y iep I8 Woik Bl fhe
SPlLtAR,

@Uaf

locked, automofbiilles, suitcases and
briefcases, offioe doors and safes, even
desks and bureaus at home . ... So here are
a couple of puzzles on the subject — I hope
you' et heckieqy tbossdinirgt bleem.

10



COMBINATION
1OCK

A saiffe hass tem foclkss in
combbiatition, requifiing ten
keyss, eadhh of whikth beans a
lettqrr inserilindd on its
lhanttde. Butt to confuse
thivess some: of the lédtiers
are the ssane.

The sdffe openss onlly witen
all the keypss have: Hegen
inseriedd in the locks, tihe
handiéss them spelingg outt a
seurst codr: weord,

Fortunatebly, yow have a
diiagyarm of the interidwr off
the locks;, shewitg fite
shapsss of the cpppogpiiate
keygs. Otihervidse your niight
hane: 10 spendld a lot of tinre
tryiingy outt ail the ppssdible
3.6 milian eomdnatinian s off
tem lockss. Antd of eowse: you
also krow the: seeret! eade
werd. . .

What is the searett crudie
woud?

|
|

11
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CONTINUOUS
PATHS

Fifteen lines join the six points, or nodes, of
aregular hexagon. Where each line arosses
another there is a further node, giving a
total of 19 nodes in all. Every line also
carties an arrow: no matter wheie the arrew
is located on this line, it makes the wyhsle
line directional.

The object of the game is to try to find

a continuous path connecting all 19

nodes, starting anywhete (which
becomes node number 1). You must always
travel down lines - or parts of lines - in the
direction of the arrow, and you may visit
each node only onee.

I ——

SAMPLE GAME

below proves that
The sample 2R EORI L rsaBul -
“\15 not so eapy: & L Iy he o
8F fnay reatis a s - ,,:“ R
gﬂagﬁ then unable"t; mo@e_rﬁo\} :;rY R
rowsare contrary. ¥ that
gﬁﬁ single move'— alt% wiong bna- B

faxed the player.

The first hessggon A (aboie}) has @HEWS
thatt paiit in the samee ditrecilahas as 6
the sammixde gamee. Can you eompheiae fhe
puzzise? Is theree aiee thah oRe rnge
youw: cam Staiit firomm?

The ottherr hexeggos:s, B, C, D in this @nd
the nex! collunmas have: aHoWs odf
difftzentiyly. Can you sucasssifidily Findl wour

L | wuoy around @l 1Bmodes im eaeh of fhem &
| Game B can end cit only one nods: wiih
lone, and! winy is tihis?




A |/
DEVISE YOUR OWN
Arrows should point in only ene This version of the game can also be
direction. In the hexagons below (E and played by two people, each taking turns
F), however, all the arrows are two- to shade an arrow (until there are na
headed, because I'm giving you a chance more arrows) and make a move; the jast
- beffse you start playing - to make wp to move is the winnet.
your own mind which direction you want The dediision about which way each
the arrows to peint. Shade eff lightly in arrow points can also be detexmined by
pengiil the unwanted end of each arrow. chance: toss a coin for each arrow —-
Then play the game as usual. heads points left, tails points right.

I
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SLIDING COINS

In these games I challenge you to reverse
the positions of sets of coins within a
confined space. Cash-flow problems, you
might say! If you can’t find coins of the right
size, countets will do. Small circlesin the
game bases show the centets of the possible
positions of coins or countess; the miniature
diagrams indicate the starting positions tor

the games. One move involves moving a
piece from its position to a free space; this
need not be an adjacent space, but it must
be reached without any other piece being
disturbed

Hint All three games can be played more
easily if you construct (out of card, perhaps)
bases of the shapes shown. in and nn which
your coins can slide. Solving the pioblems
meniwly is a more interesting dhallenge,
howevet

14




Stantt wiith nisee coianss: fourr come
way up (headsy,), four the aitfher
(taills), andi one: comn aRbiggadiner
difftersont. If you use counters,
choose diftrspoii collors. By
mowigg pieces one at a time: wito
available free: sparess, can you
reainangge Ul pirasss to rederse
the staiiingg paiteenn 2 Whait is fihe
least Rumibe r of eess reeduired
to eompigiae the revassall? Can
you de belteer thaih 36

Thiis gamee requiiess onlly edight
coiings: fourr one way up ( beatis)
and! four the oftteer (tails). Butf it
IS noit Nessssatily easéasier féamer
coirss are compeasaieded tor by
fess; sparee in whisth to mewve

Whiat! is the smatlésst nommiber
of mavess in wiinth you ©an
revarsee the postiamgs of the two
setts of fourr coiins?® Can you do
beitéer tham 307

In this gamee it is trie sgtamting
and! endingg space thait is tine
lineatr ellemeant and it is nill f00
easy to bllodk everyibingg with
coiinss all tryingy to gelt pasit each
ottherr

What! is the smailidss! noondoer
of mawess in whicth yow oan
revarsee the posiitopes of the two
setts of threse comns sietwesstiully?
Can you: beatt 167
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MAGIC NUMBERS

‘Magic Squares” — in which lines of numbers
add up to the same totall whether read
herizontallly or verticallly, of sometimes
even diagonallly - have been the delight of
magicians (and mathematicians)
throughout histoty. Yet many other sihapes
ean be used egudlly welll, if not bettet. Some
are aetuallly simpler - like the Maghe Cress.
In mest puzzies on these twe pages, Liwave
given you the tetal all the lines sheuld add
up te - the 'magie number . With e witheut
the magjiie AumbeT, ean yeu fill in the
requiied spaces in each hine?

¥ qp© io

ko

SIX-POINT STAR

Magjic Stans; are baset upem h

trexggons,
hepitggos:s and! octagamss. In the sixgooint Sar,
cam yow: digrilivige the numbbess 1 thimaugh
12 arountd the nodhkss so thail eaeth of the six
liness addts up to the magiic numbeer’, 26?




18335

SEVEN-POINT STAR

In the sevarrppiotnt Staii, cam you dfistithute
the numbbess 1 threughh 14 arourd! the roaties
50 thait eatth of the seven lines addis up to
the samee total? No rmagic numbber is given
Hint Find! a reliiifwebinp beitveenn tihe
higltestst numbber inseteed i the siogpaint
Stair and its  Magjic nunbeer , and! you rmay
be ablk to caliculiiee the ‘magjéc numbber’ for
the severn -pointt Sar

EIGHT-FOINT STAR

In the eigitippoint Star, can you ddigtithute
the numbbess 1 throught; 16 arountt! the riaties
so thait eacth: of the eiighit lines addis up to tie
samee totall? Agpitn, no magjec numbeer is
givem (buit see the Hint qalove),




(Salutions page fiOJ

V"" *

MAGIC NUMBERS 2

These Magiic Squares are all slightly mote
complex than the other magie shapes ini the
book, even though they are mefelly squares.

That is because ¢ither there is mote thaa  *

just addition to have te werty aeeil, of
thete is seme ether restietion o onditisn
affesting yeur eheiee that | have put in 8

. perplex yeu.

IR this 4% 4 Magyic Sguere
gan you distribute the

Aumbhbrer s
2 3 4 5 66+ 8
w}-—’%-—a—‘i—sf@:? -8

$6 thalt lines acrass, lines
glewn and! the 2 meatn

dirgpoalals all totsl] z¥e?

I———— Y

!

numbbrers to be distgRBtRS:

Now let's aawaz%){el“g
8 7 6 § 4

L

|
3

g, ® =3

]

0 -1 -—2-—374‘_-‘5-‘@‘-17
Thiis time el the NS
actusiilfy do add! Up 18 4

pasifiiee nurper-
numbber?

mi.,oo
I'Y‘j"

P ]

primirigg this thewe: ¢
S@u digtitbtde the NHEMEFS
i2 11 10 9 8 8

4 3 2 1L 6-1-2-3
. $6 thait lines acress, LIRRS
L dewh and the 2 main
giaqpoatss el totall the see?




Now teits tunm toa 3 X 3
Magyic Squarec. First, cam wou
disrilivige the numbbess 1
threughh 9 in sueth a way tthat
by sultitectingg the ceentral
numbeer in any line of tHmse
frora the sunn of the cuter
twa, all total! the sgame,
wietheer hdwtizontally,
verticehlyy oF ddiggonally?

Finallly, heness a 5 x 5 Magric
Square witth some imternal
squaress shatéad. Can wou
disthihtde the nambbess 1
throughh 25 m sucth a way
thair lines across. fines down
andl the two main ddiggomals
all edd! to the same 1dial-
and onlly oddf nnuniers
appeedir in the sHeaded

SQiAl £837

Second, can you diititaute
the numbers

123469 12 IB 36
in sueth u way thatt all Jimes
acrass;, liness down and
diagovatds whem mmilipplied
inienaliily totall the ssame
numinbe? 2

Thind], can you ddigtithute
those identideh] nonndvers
123469 12 18 36
in sucth a way thatt, hy
dividiingy the cemttal] nourrber
m any line of three info (e
prodiict | Hiter
muliftp ftioign ) of the onuter
two, the: fines all total! tie
samee horizantat iy, veetiaally
and! ditigganally?

19
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COMBI-CARDS

Combi-cards are a bit like families: every
member is quite individuall, yet each one
has some feature that is strongly
reminiscent of another - so that in each,
some of the others are cambined.

In these three Combi-cards (lbelow),
each card has two numbens, one of Fourcards
) which appears on one of the other
eards, and the other on the other. (The set
thus has a total of three numbens, each
featured twice.)

SAMPLE GAME

Five cards

Six cards




Can you worlk outt how manyy dViBIwESs .
are nessiddd on eadth card in seits of ffor,
five and! six candi?? Whem you Hwave
donee, ihis. fillhin the humbbess on thesse sedts
or Corrliycerdsls so thait they foilaw the same
Fuilles: theit applly to the sett of tHree
Remepib®er, 6acth-RuniBer appeats in fotal
BRly twikee — buit eves)y eairdl has one nowiber
iR EOPARDN Willh everyy otiherr card. With
thieee eards, the Righest Rumber in tie
§e'iRSs i 8. Caleulpivngg from the hinghest
RembBers Yo ve hed! 16 use wikh fours, flive
ane Six eards, Eaim you Say Wdt the h
AdAbBer BR @ SNRErCatt d Selt WaklH e
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I find playing with money is always a
chancy thing, even if you are only using
coins as countenrs, as in the puzzles on these

MONEY PROBLEMS

two pages. The first game imvolves
rearrangementt. The second and third are
like board games, with a difference. . .

A RING OF COINS

Anrgngge 6 coiinss as sHwmwn
ore is tragpedd in the ntide
of wihatt is neatlyy a cawrpitde
¥ing of coinss. How cam you
slidte the conss, one at a
tive:, 80 as to geit fihe
trapneed oRe: oul to the: eelige,
andi so comptdiete the: ring?
Hergss the: ealh: eah @oIR

mavedd musst emd! wp
touwachtngg twe ottheess, and! mo
offieer coinss mayy e
digitibésbd. But you: cam rtdke
as anyy mevwess to do thiz as
you lite'

Hint Coiinss natt betilgg mooved
may be lefft touatfigg conly
ore> othaer cesim.

SOLITAIRE

Plaee nipee comnss or the: top
bearrt], feavingy any «ome
spavee free. Coilngs are
remayeedd by benyg junmpped
by areihker eoiin - every tiire
one: coin jumpps 1S nerdibor
to landd ik an emptyy sgease,
the junppéd €oiih is reifIvved,
if the: junppiag €0l eam tHen

Mﬁfg@_ id BF eveen a
thine eoiih. TR is Sl pars off
the: semee nBAMe:

How manyy mowes rmust
yow malke to leave onlly ame
coun ? Canm yow: do it m féswer
tham six nrosues?

ANou' try the gamee witth 14
coiirss on the fowesr bboaid.
leavee spravee 4 free. In my
besit sesypancece 1 clearet! tie
bearxt! of alll but ry i ciepRing
COiim iR Riflte @SS — How
abauit you? Why is it a geod
idesu to staiit from space 47
Cam you staittr from any coter
space and! still elleair the
bow el susdcsssHily?

Theee are m factt onlly twio
oitteer spacess to stantt fim
whinhh cones?

22
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THE 18-POINT PRORLEM

This problem is all about locating fixed
points in spaces that change dimension
Imagine you have a long sttip of land in

which there is a tree. Dividing the land into

two halves, you plant another tree in the

second halif. Then you decide to divide your

land again, and plant another tree. And
again. And again. Eaeh time, the trees

already planted turn out, luckily, to be in
their own separate plots

Can you be foresighted and farsighted -
enough to plant your trees where they will
be by themsellves no matter how often you
divide your land into equall parts?

The strip of land is represented here by a
liime, and the trees as dots or points.

THINK AHEAD

To give you some ideas about the
methods - and the traps — in doing the
puzzle, below we show an attempt that

ended in failure at the fifith level: points 2

and 4 are in the same new area. Can you
complete the 11-line gnd farther below,
following the principles outlined, so that
on the eleventi level all 11 points (or
trees) added seiiallly are sepataiielly in
their own plots?

=

[]

1

[ ]




THE OPEN-ENDED CHALLENGE

You might imagine that with sufficient the points once sited. But it is quite possible
foresight the number of possible plots and to successfully break the eleventh division-
trees within them (following the principles barrier — although again, once more to

-outlined) ought to approach the infinite. emphasize foresight, the strategy to achieve
That is actually not the case: the limiting 11 divisions may be totally different from
factors are the serial nature of the way one to make (say) 17.

points are added, and the permanence of How far can you get?




(Solutions page fiOJ

JUMPING COINS

For this game you need two sets of small ® Only one coin can be moved at a timme
coins, or counters in contrasting colors. With e A coin can move into an adjacent empty

coins, use one set showing heads, the other  space.
showing tails. The object of the puzzleisto e A coin can jump over one of the opppesite

reverse the pattern by exchanging the type into a space immediiatelly beyond it.
positions of the two sets of coins or couiiters. e A coin may not jump over another of its
There are four rules you have to observe: own type.

26



What is the mmimizmum
number of moves required
to reverse the pattern with:

a) four coins, two of each
type? This game is shown
(right): Answet, eight
moves.

b) six coins, three of each
type? (See the board plan,)

c) eight coins, four of
each type?

d) ten coins, five of each
type?

A ol O e

Can you spot a

mathematiicall link

between the first three
solutions (to a, b and c) that
will give you the fourth
solution (to d) witheut your
having te go through all the
meves?

27
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LIFE OR DEATH

Have you ever been in a
situation where you have
had to appear impartial
when making a choice from
a number of people? I have,
and I know that, human
nature being what it is, it's
sometimes very difficult to
suppiess the urge te fix the
odds for or against speeifie
ehoiees.

Elimination g@ames
depend on an apparently
regular, and therefore
impaitiall, sefection that
nevettheless realizes the
desired (@nd distinctly

paitiial) resullt. The games
shown hete are €éxamples.

OUTER RING

Weoulid you like to be
Emperoor of Anoteaht Heome?
I'mm sure you woulttl. The
onlfy proibéom is thait tihere
are 39 of yourr frientds and
acquaititaceses wie wauld
like to be Empseenr too. Can
yeu: thiirld ef a laiir @nd
deneetatitic waly 10
compuan 0 i on
e iPion 50 enlly you
and ene pther eandidate fan
apvRsEs herpeer) are fedt -
at W Hive: ou can
enslife all these eRiHIMAted
VoiR: forr yeu?




Aramge eveyyoee as in fhe
large outkrr ringy on thesee fwo
pagpss, and! empbdyy the old
Romam custtwm ™ ({(which

you: ve judit invenied)l) ot
selketivon by removingg esuery
thind! candididtee (so nouniber
thier: is the fiestt 1o go) and
cofhiningg as rany tikipes
rouii! the citrclle as

NRASSSBEN Y.

At whiich numbbes's in the
cirelie shouldd yow andi oLk
chessen eo-finabisk: standd 16
be suie theit you: Hsth
Femaiin WiRn evesyyone ¢lse
has ben elghiminaed?

INNER RING

Now youw ere Empernpy, cne
of yourr furst dutiess is to
conddmnn 36 priseneess 1o be
eaitam by lions m the cakana.
The lions are roating; — but
ey begausse of sttemach
aele:: the mest they can eat
todiyy is 6 vitimss. Cuuiinnsly,
therfe are 6 amengg the
piiE¥IeEss Wik you d riieler
19 go First . . . bult ROW &an
you: SelRsét them wihile
Mﬁ l@ rEeRin
i1

The (gemxilie)e) Reorman
custtwm of deaiimatition ggives
you: an idesy: you: amangge all
36 in a eirclke (as shovwn) and
them piik oult exasyy ttenth
URit you: havee the 6 fihe
lienss ners. How do yoli: €6
this to eltee Sure thalt "By
eriee’ you: it the ﬂgbit §?
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FROM PILIAR TO POST

When [ was young 1 used to play in a small track. I could cross my previous tracks and
enclosed courtyard that had eight pillars even hop over the fence and run across tihe
round the outside. In the middle was an flowerbed if necessaty (if my father wasimi't
octagonall flowerbed with a low looking). But there was one rule: it the only
surroundiing fence. I played a game in track left from one pillar to any other led
which Lttiad tomnun ficampillar topiller finraas down one side ot the octagonal fence, the
long as possible without repeating my game ended.

This is@n exanpde af

one atiernpp!. [ coald

travet! to a pillker ary
numbkrer ot timass as fongy as
each time it was tham
angheer direstivon and! as
lengy as I lefft aganm m a riew
dinestioon. In this try, tHbeugh,
altgsr ry thiligepkth nieove
therfe Wes oRily a traek diswn
the side of the fencee leily and
§o L Isst!

See how manyy moves you
can makee beffwee yow too are
blloddedd. Theree are ftour
outtiness for yow to pikty an
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POSTING
THE MALL

At the center of a circular
housing complex near
where [ live stands the
communall mailbox -
thirteen boxes on a central
pillar. Two twins, known
locally as Left and Right,
deliver newspapers ifi the
area, and they habitually
play a game with the
faailboxes. Eaeh in tufn slots
anewspapet either inte one
mailbex only ef iAte twe
adjaeent mailbexes: the
winner is the ene whe slots
a8 newspaper inte the lask
available bex el bexes:

Usiingy your leftt @and

rigittt hamtids (and! a

penailil if you: nessld o)
and! startingy wiith youtr left,
can you: dewsee a straiRglyy by
witiith yourr Fight Hand
aliwaygs wing the goarme?




{Solutions page 53)

CROSSROADS

For this puzzle you need seven coins or
counters. The challenge is to place all seven
€oins in sequence on seven of the eight
circles,

Butt to do this every coin must first be
placed on an empty circle and shd along

The®e is a sinple

stratiegyy to caorpidie

the puzide everyy tiime,
no matteer wiheree yowr start
Can you woutk it auit?

one of the two associated lines to the circle
whete it will remain. The difficulty
inereases as you play: can you continue to
find empty circles so you can follow the
rules and move eoins whete you want
them?




(Solutions page fiOJ

SEPARATE AND CONNECT

The common theme behind the puzzles on
these two pages is that of combination,

either in linking an expression 61 in T
creating groups from the constituents of a %‘ 25 4 N 3
linear collection.

CUTTING THE e
NECKILACE

Imagine you are a peatl-fisher. Yesterday
you dived and found only 6 peatlls, which
you put on a string, knowing that with just
two cuts (as shown below) your partner,
who makes up the peatl necklaces, could
obtain any number of peails up to all 6:

1 by iitself

2 as a pair 4>
3 asatrio

4as3+ 1

5as3+2 & -
6as3+2+1

W

Today you havee foundd 23. Wherez, m tihe -
stritngy of 23, sheuldd youw malies four ciss in

order to be ablke to obiriin any nnuniber

beitveeen 1 andi 232
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FACTORIAL FORTY

There are four numbers between 1 and 40
(inclusive) that singly or in different
combinatiions, with a plus or minus sign
placed between them. can total every

number between 1 and 40. No number

octurs more than onge in any expression.
What are they? Can you fill in the table

below with combinations of these four?

=1 ’— =23.- =31
=2 =22 ] =32
_ =23 =
I =4 =24 ] =34<k_
' =5 | =25 - B -~35
=6 | =26 | R _=__3§_'l
=7 ‘ =27 ~37 ‘
=8 | =28 QE
= j (=29 | 1a -39
| =10 1L =30 q =40
The four numbers are: 'J

MISSING LINKS

Below, in large figures, is an equattion in
whiich all the plus or minus signs have been
left out. It is also pussible that two of the
numbets in the equaiiion should have been

printed together as a single number.

Can you sort out the line so that & reads
correctlly? Two smaller numbet seguences
are included for you to use for practice.

1 2 34 5 6 7 8899 w0 1 2 3 4 566778899 = 100
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(Solutions page fiOJ

THE TOWER OF BRAHMA

Many years ago, in India, Lieard aff s
legend that a Hindu priest is steadily
counting out the life span of the uniiverse by
moving the 64 disks that form the Tower of
Brahma at a rate of 1 per second.

My game, involving 4 disks, will not take

RULES

The object of the game isto
reproduce the original stack
in the third stacking-place,
using the second as a
tempotaty transfer stage.
Meve enly oene disk at a
time, and never allow a disk
to rest en tep of a sswller
disk. The blank cohuwmns
epposite are

provided so you can draw in
the disks to play the game.
Alternatively play out the
game with coins or counters
on the larger ‘board’ on the
right.

Wiith 4 coiinss e

transgosdition can he

comghdtged in 15
mewess. How manyy nmooues
doess it take witth onlly 3
COineEs?

so long. It can be solved in only 15 moves.
You need 4 disks of different sizes: make
your own or use 4 coins. Stack them up with
the largest at the bottom and the smallest at
the top. Assign a second and a third place
that can be used for stacking.
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THE mp graduallly decreasing size. Day and night,

a priest transfers the disks from one pin
An ancient Hindu holy man told me long  to another at arate of one per second,
ago that, in a certain great temple at never altowing any disk to be placed on
Benares, there is a brass plate into which top of a smallet one, m order that one day
are fixed three pins. On one pin, at the the original Tower will be rebuiilt. all 64
beginning of time, there were 64 disks, disks in sequenee, on one of the other
the largest resting on the brass plate and  two pins. That day willl be the end of the
the rest stacked up on top of it, in order of  World. How muct time do we have?




{Solutions page 53)

INTERPLANETARY COURIER

In my dream, I looked at the passengers and
groaned. My job as Interplanetary Courier
at the Alpha Centaunii spaceport means that
I am responsible for tramsporting
passengers from the spaceport up to the
spaceliner circling in planetary orbit many
zerks above us. And what passengens! In
front of me stand a Rigellian, a Denebian
and a weiird-looking quadripedall aresture
called a Terrestiial. The shuttle eraft can
earey only two people’ at a time, and | am
ebliged to be one of them = but there are
several nasty problems about that.

First, the Rigellians and the Denebians
are officially at war: left together by
themsellves in the airlock one of these two
will be certain to suffer an unfortunate
‘aeeident’. Thea, unlike the vegetarian

1 Denebian

Rigellian, the Denebian is varaciously
carnivorous: left alone with the feeble
Terrestrial for a second, there will very
quickly be one fatter Denebian and no
Terrestrial. Yet they all have to be ferried
up to the liner’s airlock, from which all tihree
must pass into the care of the pretty
reptitian hostesses.

It willl telke me a feaw trips arid ame
passargger will have to accomppayy mme
mene tham onee, butt I cam fimally
managge it. No one willl havee any aaciitient;
and! no one willl be eattem:. Andd all threee will
emzrge safiely from the finertss airhock
togeiheer.
How camn I organizee my trips? Do [ meed
alll the shuttlide trips sHaovin?



B —
R eescasesvscoe
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HUSBANDS AND WIVES

In days of long age it was the eonvention that could hold only two people at atime, a
that husbands would gallantly — and complicated scheme had first to be worked
vigilantlly — protect theiir vulnerable wives, out to ensure that no wife was ever on thp
So much so, that when three coupies island 61 the mainland with a man who was
staying on an island together wanted to not her own husband unless her husband
cross the surrounding water using a boat was present too. She woulld be safe in the
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presence of other women, 01 alone. Can you worlk outf wifitth passenger or
In consequence the boat had to cross the passerggrars the boatt hadl to carry on

water from or back to the island eleven eacth of the ellevenn crossigg?? To rmodke

times in all, before the three couples were thimggs easier, lets calll the passengers

united again as a complete group on the Mir and! Mrs A, Mr and! Mrs B and! Mir and
mainland MisCC.
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Down, deep down among the coral reefs
where the fish dispett in the dim green
depths, live two octopuses. They dwelll in
domestic bliss among the enctusted timbers

GAME 1

For the sirmpbée ggaime,
nunbbeer the facetts of aach

octagpoab] disk fhoom 1
threugihh 8 in sueth a way fhat
the facetss wiiclh meebt tthe
pest disk do so at @n
jdlemitgalil nnwber

' THE OCTOPUS HANDSHAKE

ot a sunken Spanish treasure ship. They
have invented two games with nine pieces
of eight’ they have found. One is simple and
one more difficult
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GAME 2

The mone diffituiltit gamee is fo
puzzide outt whatt hagees:s iff
the disiss are rotatiet]. I Hihe
centrat] didk is to be rootated
elodtisee by one facsit, all
fourr of the digiss it téathes
willl rotai oPe: ac’it cooutiter
elodiwisee, and all tewlr of fhe
digliss at the pulgsr ceatners
Wwilll retiR> R facet
eloeitvisee fike the ceaniral
ehgn).

Can you number tihe
facstts now so thatt after the
rotation eachh faeeti wihich
mestss anattieer digk willl do
50 at an identigab! numbeer ?

Antd] turttiepmaise, if in (Game
1 the faceiss touchieekd at cewn
numibes s, catm youw makee e
rotatiel] faceits in this ggame
touath at odd! numbbes®? Or
vice vensai?

As our two enamored
octlopsse s Idovingly
C'  caress eachh oiher, thsy

dre very mughh awaire: fhat
wiith eigiti! tentastgss «ach
theree are thelusendsls of ways
m WhRt alit eighit ef saine
eouR be in eontast: Wit alf
eigit: of the eras,. Can wou
ealieylfige the 1etll nhvnher
ot eembhiatipiss, oRBEPINE,
thal; are phRssible?

How mamy are passiibbde iff
eacth temtwtde 01 ane oceippiss
touetiess eacth of the ather
onlly conce?
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Pascal’s Triangle can be used for several
different types of calculation related to
probabiility, or calculating the odds.
Suppose, for examplle, you were offered
any two of four objects. The possible
number of different combinatiions of two
may be found on the triangle by reading
along row 4 (beginning 1,4, 6. . .) and
noting that the second figure along (after

The pattern consists of
l an infinite @mamgement
of numbers in rows,
each row having one more
number than the one above
it. and each internal number
being the sum of the twe
Aumbers abeve it.

CALCULATING THE ODDS

the initial 1, which must be ignored) is 6.
This shows that there are 6 possible
combinations of any two of four.

li there is a chance element, the way to
find out the chances of a specific two
turning up from a total of four is to look at
row 4 and compare the second along (6
agaim) with the total of all the numbess in
the row. The result is a ratio ot 6:16, or 3.8.

I havee fillkest i the first

few rows or the Raal's

Triangjée for you. Can
youu: compbdtde the otthesr rows
as tar as shown on this

pRgpe?

Blaise Pascal was a French
mathematiciam and philosopher; he was
born in 1623. One of his many great
contributions to math was his part m
laying the foundations of probability
theoty, and it was during his research in

MSTALS TRIANGLE

this field that he made use of a special
triangular pattern of numbexs. The
pattern can be tiaced back to the ancient
Chinese ~ but is now generallly called
Pascal's Triangle because of the
ingenious applications he found for it.
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DICEY PROBLEMS

On this page there are two representations
of the possible combinations resultifg from
throwing two dice.

One is a form of chart, showing the
numenical totals made by combining the
dice at the top and side of the grid

The other shows the dice-faces that ge to
make up those nummenical totals, from 2
through 12

Wy from 6 diffexent combinations out of
36. we say that that total has a 6:36 - or

1-&— cdhance of occurring. Likewise tie
totals 2 and 12 have only a 1:36 chance of
occutting,

How many combinatiions are there which
have a 1:9 chance of occurring? How
many combinations are there which have a
1: 12 chance of occurring? Amd whal tiottzls
do they involve?

This is not quite as easy as you might
think at first

@ Because the possible total 7 can result

Both prove that there are 36 possible
combinattiions. Both also show thait the
combinations totaling 2 and 12 occur only
once each ameng the possible 36—and the
chanees of threwing either are theretore
1:36. Finallly, beth alse prove that the tetal 7
is the mest eoMmon Fesullt, BEEUFFiRg Six
times in 36 - and the ehanees of threwing
sueh a eormbination isthus 6:36 or 1:6

GAUSSIAN
CURVE

=l elnl

. w tile e

All the possible

between 2 and 12. The
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columns in turn represent

combinations of two dice  the normal’ or Gaussian
are shown in dice-faces, curve — a graph that is
resuliting in totals fundamental to

peobaliility theory.
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UPINTHEAIR

[{ you're a gamiti i, you'lll know that when
you calculate odds it is very important that
you know the exact number of difierent
possible outcomes. It is also valuable to
know about any ways in which those
outeemes ean be usetully predieted

The puzzle on these pages explores all
the possible outcomes if five smalll colored
balls are tossed into five tubs. Every ball
lands in a tub. but some may land in the
same tub — there is room enough for all five
to do so -»and same tulps may thereisaie
femaiin empty,

Once you have found out all the possible
combinations of ballsip tubs~ from a single
balll in each tub to all five intjme tub - you
can get down to thinking about
fmathemaiicall probabiliti es.

On these two pages there ate 58 groups of
fivetubs. Try to work out alll the possible
distributions of the five balls that drop into
them. It isfairly evident thak there can be -
only one way.of distributing all five balls in
one tub; there is also only one way to put all
five balls each in a separate tub - but whatt
are the chances of either happeming? You
wiill Aeed to know the total number of
passibiilities.

Use colored pemciils to draw in the balls,
or use numbers or letters to represent the
different balls. (This shows that the puzzle
can be solved mathematirailly t0o.)

Hint You willl not need ull of the tubs on
these pages.

Wiait are the oddis thait the five halls
aill talll mie-thiese tuths?? Or thaif 1Ehey
willl drop in a fourpilastire formationn?







(Solutions page 53)

LUCKY SPINNER, LUCKY DICE

Here's some mathemsztiical 1ogic to do with
‘transitivity”. If object A is bigger than
object B, which is bigger than object C, it
follows that A must be bigger than C.
Certain games appear to disobey this
principle - and are thus said to exhibit

nontiars iy .

One type of game, for examyplle, like the

children’s game of scissors, paper and

stone, has a circular winning avamgement:

GAME |

The first game uses three
spinners, which point to a
value after being spun. The
first spinner (A) has only
one value: 3. The second
spinner (B) is more complex;
just over hallif of it (56%) has
a value of 2, and just wnder
half (the remaining 44%) is
equallly divided between
values of 4 and 6, The third
spinner (C) is divided so that
fraetionally ever halif of it
(51%) is worth 1 and the rest
i§ wokth 5. The game
invelves spinning the

scissors cut paper, paper wraps stone, and
stone blunts scissors. If two players play
such a game it is possible for one to be very
lucky and win evety time — the odds are not
even. This ceases to be the case, howewver, iff
three play.

The games on these two pages are based
on wilat happens when three do play this
sort of game, and on the bias inherent in @n
apparerilly random chance of results.



GAME 2

Here we have a special set
of four dice. Just how
speciiall it is can be seen from
the plans of the six faces of
each of them - A, B, C and
D. The set is carefully
designed to demonstrate
nen-tiansitivity

Lookinyy at tihe

numbbes's ort eacth diice,

can you see why A
berits B, B bextts C, C.Hmats
D, andi D beaits A - andf what
i8 the prelaitiilyy 1ri Dudied?

Whiatt is the most
sugaessiu ] spaner iff
© thew is to be a seviies; of
Spiits?

Is it goimgy to be any lkess
sueessskiyl, do your thmids, iff
theree is to be onlly one sin
of eatth spprmer?

Can youw proue your
anaveer mathiendimally

eiftteer wiay'?
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THE SOLUTIONS

,_MATCH BLOCKS PAGE 8-9

There are several possible
solutions to both games. The
ones presented here are among
the most obvious.

Game 1 Game 2

FINDING THE KEY PAGE

KEY TO THit KEYS

If you change only one shape,
you wiill need to alter three key
tops, and arrange these so that
two are separated frofti the
third by ene original shape, so
that yeu ean identity beth the
stafting peint (one different
top) and the diteetion (twe
different tops tegethein) in
whieh te eaunt the memerized
SEHURMER.

COMBINATION LOCK
There are three repeated
letters to be found. The secret
code word is.

M N DB ENDER

50

MATCH BLOCKS

Match blocks in these same
combinations can also be arranged
to form a Magic Square Isee p. 16,
in which all rows, columns and
diagonals add up to the same
number. In fact, trie solutions to
these puzzles set fulfil all the
requirements of Magic Squares
inevitably so, because tne numpers
Lthrough 7 ave being amranged
specifically to fall in each direction
only onee. THeemumtier ezt o/
column/diagonal adds up to is thys
the total sum of the numbers 1
threugh 7 . . . which is 28. These
mateh bleek puzzles were inspired
by a speeial eategory of Magie
Squares discavered by the Swiss
mathematieiah Leenhard EWer and
nared by hif Latn Squares

FINDING THE KEY

Key to the Keys
As with several other problems in
thss book, this puzzle is most easily
sofved by choosing a place on the
circle to start at, and by considering
the keys to form a straight line from
there. In other words, the puzzle can
be simplified by looking at it in linear
as opposed to circulai - terms.
This is an important principle,
although in ail of such cases itis
also essential to remember that one
end of yourling’ is in fact
contiguous with the other



CONTINUOUS PATHS PAGE 12-13

The starting node for tie
sampde game and Game A is
the only one possible - bhecause
alll arrows lead away from it so
unless you start there, that
node will never be regched

Similarly, there is only ene
node from whitch Game B can
start. Game B can end only at
the node showm, because all
arrows point to it and mone
points away

CONTINUOUS PATHS

This puzzle is based on a far more
complex version first presented as a
problem for scientists to work out
mathematically by Sir Willlam
Rowan Hamilton in 1857. An
Irishman, Hamilton: was born in
Dublin in 1805. He was very guickly
renowned as a prodigy, being able
to read English at the age of three,
Latin, Greek and Hebrew by the age
of five, and Arabic and Sanskrit by
the time hé was ten. Two years later
he read Isaac Newton's Arithmetic
Universalis -- and was hooked on
math foi the rest of his life. In 1§22
he feund an error in the woik ef the
eminent French mathematisian-
astronemer Pierre-Simen Laplace
(whese majer and autheritative
Celestial Meehanies was in the
preeess of publicatien by
instaliments), and made it kiewn te
the Irish Reyal Astrenemer. The
£6nseguenee was that afiera
brilliant episede studying at Trinity
Eollege; Bublin, HamilioR himaelf
beeaime Ifish Reyal Astrenemer at
ihe age ef 22. Math remained his
first leve, Rewever. and partieularly
Aumber theery and forms ef
caleulys.

It was in relation to what he
called Icostan calculus that he
began devising path-tracing
problems on solid figures, to be
solved mathematically. A=em'tyou
glad | haven't asked you to do that?
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SLIDING COINS PAGE 14-15

Shown move by move, the best answers | can achieve in each game ate illustrated below.
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Game 3
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MAGIC NUMBERS PAGE 16-17

The Magic Cross, Wheell and Hexagon have
many solutions of which these are examples.

Magic Cross Magic Wheel
_lejle] | |
DD _
5| 2)|m] s | |
BERE
THE SIX-POINT STAR highest number and add two,
Using the Magic Number 26, Note: It is impossible to
there are 80 possible solutions complete a Five-point Star.

This is one.

To find an optimall total for a
Magic Star's Magic Number,
add all the numbers to be
distributed, double that, and
divide by the numbet of points
of the Star.

A quicker method — which
usuallly works — is to double the

Six-point Star

Seven-poiint Star

THE SEVEN-POINT STAR
Using the Magic Number 30,

there are 56 possible solutions.

This is one,

THE EIGHT-POINT STAR
Using the Magic Number 34,
there are 112 possible
solutions. This is ane.

Eight-point Star

|

MAGIC NUMBERS (1) AND (2)

The 3 x33 Magic Square in which
the numbers 1 through 9 were
distributed is the earliest known of
this type of problem, and has been
traced back as far as fourth-century
B¢ China. To the ancient Chinese,
this epresentediedherthee
universe or China, and its middle
number therefore represented either
the center of the universe or the
Emperar - in Chinese eyes these
were effectively the same thing.
Chinese mathematicians went on to
construct 5 x 5and 7 x 7 Magic
Squares of various types, although
they found it a little more difricult
with 4 x4 and 6 x& Squares and
eventually came to regard these as
ominous.

It was for its 'lucky’ properties
that the 3 x 3 Magic Square
became popular in the Arab world in
the tenth century Ap. The
associations of such Squares with
the universe, introduced
contemporaneously, quickly lent
them religious interpretations, as
expounded in an encyclopedia
published in about 989 by the
Brotherhood of Purity. Sufi mystics
saw the Squares as representations
of Life in constant motion, renewed
and rejuvenated by the source of
power at the heart of the universal
design.

The Hindus of medieval india
regarded 4 x4 and 6 x& Magic
Squares as particularly potent and
lucky, and went on to construct
larger Squares of even-numbered
sides, eventuaily establishing a
sophisticated methodology for doing
SO
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MAGIC NUNBERS 2 PAGE 18-19

Examples of answers to the
Magic Square puzzles are
shown below. There is always
more than one possible answer

4 x4 Magic Squares

because most puzzles remain
equallly valid if rows are
reversed horizontally or
vertically

EESH
&4z 3] fo)
,,“ 0@ &)
.@m&lﬂ@@@

®l(E 5 x5 Magic

3 x 3 Magic Squares

Squares

F1gfa am"m
agalayd

'ﬂ'||36\|12
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COMBI-CARDS PAGE 20-21
The sets of Combi-cards should be divided and

numbered as shown below
Four | 4 1 2 3
cards
2 4 4 fa
3 5 6 6
Five 1 1 2 3 A
cards: 5 ) 6 7
3 6 ‘ 8 8 9
Six 4 7 9 10 10
cards
1 1 2 3 4 5
2 & 6 I 4 8 9
3 7 10 10 1 2
4 8 1n 13 13 1
5 9 12 14 15 153
The highest numbers of these 620653 _y5y

three series aref3, 10 and 15,
representing a mathematical
progression of

4X3( =6) 5X4I(

=10)

so that the highest number on a
seven-card set wiilt be
7 :*2‘ 6 or 21

Magic Squares finally permeated
Western consciousness in the
sixteenth century through links with
Islamic countries and Hebrew
interpretatioms in Cabalistic texts.
Two centuries later, the great Swiss
mathematician Leonhard Fulenwas
fascinated by them, as was his
contemporary Benjamin Franklin,
whe invented a type all of his own

COMBI-CARDS

There.is good reasening behind the
mathematical equations given as
part of the answers above. The
highest rumber in each set
represents:

the number of cards x the number
of numbers on each card

the number of times each number
18 Included {always 2)

An interestingy varied set of cards
Is obtained if each number on the
cards is allocated a different color
For those of you wheo have an
aversion to figures a set of colored
cards may provwe a more enjoyable
challenge



MONEY PROBLEMS PAGE 22-23

A RING OF COINS
Shown below is the quickest
way of completing the riing.

GAMIE 1 COIN SOLITAIRE
Shown here are the five moves
that leave only one coin. It
makes little difference which
space is left free at the
beginning.

Finish

COIN SOLITAIRE GAME 2
Shown here are our nine moves to complete the game,

The space left free at the beginning must

be the center one of any outside row of five;

spaces 4, 6 or 13. These spaces are

topologicallly equivalent, as the shape is an Finish
equilateral triangle.

MONEY PROBLIEMS

Games 2 and 3

This kind of solitaire is in essence a
means of playing checkers by
oneself. It is interesting to note,
though, that the first recorded use of
the weord ‘solitaire’ in English in
reference to this game — more often
called pegboard solitaire now, in
order to distinguish it from the
solitaire card games — occurred ten
years before the publication of the
first authoritative study of checkers,
Wiilliam Payne's Guide to the &ame
of Draughts {with a dedication
witten by Dr Samuel Johnson} in
1756. It is also debatable whether, in
reference to this game, it is the
player whe is meant te be “svlitary’
(the meaning of sofitaine in French)
or the single coin left at the end of a
sueeesstul game.
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THE 18-POINT PROBLEM PAGE 24-25

The eleventh level problem can
be solved as shown below.

Three 1188 st prcetilleamn 155
explained, see right

JUMPING COINS PAGE 26-27

GAMIE 1

With six counters, the solution
can be reached in 15 moves.
See right.

GAME 2

With eight counters, the
solution can be reached in 24
moves. See below.

Game 1

THE 18-POINT PROBLEM

It has been suggested, fairly
autheritatively, that - even with the
utmost foresight - the seventeenth
dot Is the farthest that anyone ean
ordinarily get. Well, | gave you a
chance to get to the eighteenth,
anyway. Maybe it takes a
rnuiroscope to be able to go farther
still.

The real reason Is, however, that
by that stage the vertical Iinps are
clustering so thickly, each space
betweemn them ‘moving’ either
toward the center or toward the
outsides, that any specific space
has in tact traveled right across
previous borders and mio five meat

f

OB, 00

80808 Q
POBQ_O8J e e |

ferd

GAME 3

With ten counters, the solution . f?m .

can be reached in 35 moves. o8- | B® | E@mvm
See FORMULA.

18 0808080

3 P
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JUMPING COINS - FORMUTLAA
This game is illustrated move by move for
Games 1 and 2. These mouascan lessimatized
by a‘fermula as shewn here. In Game 1, using
six eounters, the saquence starts with one move
by either of the center counters into the middle
spaee. It is then fellowed by two moves by
eeunters of the ether type. then three meves frem
the first type, and se on alternatelly for three
meves, then twe fmeves, then ene move. The
tetal number of meves tor each game ean be
caleulated by adding the seguenee shown
Mathemaiifalily, the minimue Aumbeh of MeVEes
€an be seen as: y (halff the number of eoURIR) %
y vt ﬁé THU§ @ame i § x<55 15 Game 2 44x6

LIFE OR DEATH PAGE 28-29

Congratulations on becoming Emperor of Rome!
It was brilliant ot you and your proposed co-
candidate to take up positions 13 and 28 in the
circle of 40.

If you have arranged things correctly, the
lion's lunch should have been numbeis A 10,15,

EFROM LLARTO) FOST RAEIE 306311

The theoretical maximum
numbet of lines I could have
run along is 20. No matter how
many different ways I tried to
run. I eould nevet get beyond
17. 1f the eourtyard had had
seven or even nine pillars, l
howevei, the full esimplement
woulég have been easier to
achieve. | realized that for
teasens ot tepol Zgy the full
eomplement of 20 eomtinueus
traeks is impessible. The
general rule is that it there are
mere than twe nedes frem
whieh an ede Aumber of lines
éﬁiéi?é the ﬂ@twaﬂi eannet be
1ed WALH 8 CORtnUeUS

POSTING THE MAIL

The strategy bv which the right
hand can always win is simmple
to follow. If the left hand starts

Game 1

W2333241 =15
Game 2
1424304 4+443:200 J| =24

(fame 3

[_ 123211 =35

20, 26 and 30 in the original circle of 36.

The mathemaitical formula for solving such
problems has eluded mathematiicians for
centimes. Practical solutions are best achieved
by trial and error.

I

|

the nght then puts just one in
the opposite box. (Beachuse
there are 13 boxes, one bex can
be oppesite twe, and viee

HHS -and all eight nedes gk with one newspaper in one versa.) Either way, after this
g cgriyard have peteniially  mailoox, the right hand puts epening response, the right
five lines emerging rom them  two in the twe mailboxes hand meielly repeats whatever
opposite. If the left hand starts  the left hand does, and always
with twe papets in twe boxes, gets the last meve




GRIDLOCK PAGE 32

You can cross town like this:

CROSSROADS PAGE 33

Remember that each time you place a coin on a
circle to mave to a successive one, that circle is to
be the final destination of the next coin. There
wiilll always be one pathway free, using this

strategy
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SEPARATE AND CONNECT PAGE 34-35

CUTTING THE NECKLACE
Mlake your cuts each side of the
fourtlh peanl and each side of
the eleventh pearl: then you
have the sequemce: 1 to 3, 4,

5 to 10, 11, 12to 23; which

FACTORIAIL FORTY
The numbersare1 3 9 27

represemts lengths of: 3 pearls,
1 pearl. 6 pearls, lLpearl. 12
peanls; from wheh it is possible
to make up any muimber
between 1 and 23.

ha

L 1, |9+31 27+3+41 3
31 2| |9+43 27931 R
3 (3] |9+43+1 27+9-3 3
3+l Al 37931 27 v Bl 34
981 5| |Z77HB | T+l -3
9-3 6| Z-8-B1 2749 @A
9-3+1 7| (2791 27T+9+1 =BK
81 8] [2r-9 Z7+8H3311 R
9 9| |27-9+1 274943 oW
o+l |10 |Z-9E 1 27401811 40

MISSING LINKS

1+ 2+ 3-4 +5+H66H7EB+HP-=1100

SEPARATE AND CONNECT
Missing Links
A line of figures 1 tiinaughh®fedlowvest
by another figure which ends in &
zero reminds us immediately of how
securely our numeric system is
based on the number ten. Although
the decimal system now seems
entirely familiar to us, other systems
in other times have been based on
other numbers. Historical evidence
that the decimal system once mesant
far less than it does today may be
observed in the way we measure
time (in 60s or 12s), define angles (irt
60s, basically) or even sell eggs (in
12s), even one’s life span is said to
be measured as though carving
notches on a tally-stick - “three
score years and ten’, following the
practice of notching up a score for
every twenty

By the way, if in my introduction
to this puzzle | had said it was
possible thattfiree of the numbers in
the equation should have been
printed as a single number, your
answer could have been:
1233-44 5-6-7 + 8 -9 = 100
just as if | had not limited the symbaols
to be inserted to plus or minus signs,
another solution could have been:
12+4+6x0)+7T48+9=100
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TOWER OE BRAHMA PAGE 36-37

With four counters it takes 15 moves as shown below

With three counters it takes seven moves.
With five countets it would take 31 moves.
With 64 counters it would take more or less
forever

o 3

INTERPLANETARY COURIER PAGE 38-39

This is how my trips can be organized. It takes only seven trips.

All four of us begin at the spaceport:

Rigellian
Denebiamn
Terrestrial
Me

1.1take the Denebian up to the liner-

Rigelliam Denebiamn

Terrestrial Me

2. Ireturn alame

Rigellian Denebiian

Terrestnial

Me

3.1take the Rigellian up to the liner

Terrestrial Rigellian
Denebian

Me

4.1 return with the Denebian

Denebiam
Terrestial

Mg
2 {gke the

Bene 1411
eneblan

6.1return alone-

Denebian
Me

7.1take the Denebiam up to the limer:

errestri
errestrial

THE TOWER OF BRAHMA

Let's be more precise. With 64 disks
the number of moves necessary to
move the tower s
18.446.744,073,709,551,615, And at
one per second, that would take
around 585,000 million yea's ~ not
actually for ever, perhaps, but more
than a hundred times the duration of
the universe as presently
calculated

The formula fior caliculating the
numbers of moves required is 2" -1,
where n = the numbers of disks.for
3 disks, this gives 2*-11 =71, for4
disks. 2"~ L= 15; for 5 disks, 2 -1
= 31; and for 64 disks, 2 - 1, which
is the number given above

Riceblia

tp 1 the Hmer:
Rigellian

Tetrtestrial
Me

Rigellian
Terrestnall

Rigellian
Denebiam
Terrestmiall |
Me \

And we alll go through the airloek, into the ‘
tender care of the hostesses.

-
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HUSBANDS AND WIVES PAGE 40-41

CROSSINGS ISLAND MAINLAND
initial Mr A, Mrs A.
situation MrB. MrsB

Mr C. Mrs C.
first crossing MrB. MrsB, MrA. Mrs A
to mainland — Mr C. Mrs C.
Mi A. Mirs A
second crossing Mr A. Mirs A
to idand MrB. MrsB
Mr A. MrC, Mrs C.
third aressing Mr A Mrs A:
to mainland— MrB. MrsB
Mirs B. Mrs C. Mr C. MrsC.
fourth crassing Mir A. Mrs A
to island - MrB. MrsB
Mirs A. MrC. MrsC
fifith crossing Mr A. Mrs A.
to mainland — Mr B. Mrs B
Mi B. Mr C. MrC. MrsC.
sixth crossing Mr A. Mrs A.
toisland— Mr B. Mrs B.
MrB. MrsB MrC. MrsC.
seventh crossing Mrs A, Mr A.
to mainland— MrsB Mi B
Mir A. Mr B Mr C. Mrs C.
eighth crossing Mrs A. Mr A
to idand — MrsiB. MrB
Mrs C. Mis C. M C.
ninth crossing Mt A. Mr A.
to mainland - MrB. MrsB.
Mrs B. Mirs C. Mi C. Mrts C
tenth cressing Mr A. Mits A.
toisland - Mr B. Mrs B.
Mr A, Mir C. Miss C.
eleventh crossing Mr A. Mrs A
to mainland Mr B. MrsB
Mir A. Mrs A MrC. MrsC.
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HUSBANDS AND WIVES

This is just one of many such
problems relating to couples who
are presented as inseparable in
some way. Similar puzzles involving
more than three couples require a
boat that will hold more than two
people at a time; however. Fairfoui
or five couples, a boat that will take
three people atatime is a
necessity, and for six or more
couples a four-seater boat is
essential if the rules of inseparability
as laid down here are to be
followed



THE OCTOPUS HANDSHAKE PAGE 42-43

The disks meet at even nurmbens, then odd
numbets. as shown below. When rotated, they
meet at identical mumbers.

Game 1

Our octopuses have experimented many times to
find the most convenient way to work through all
the possible combinations of eight tentacle
contact. They finally struck on what is probably
the easiest method: one of them stays still
tentacles outstretched and unmoving, the cther
then methodicallly works through every
combination possible. This ean be calculated by
the following mulltiplication, known as

factorial 8: 1222033XXPXBX 7 X 8
which comes to 40,320 altogether. At 12 moves a
minute it conies to 56 hours nonstop! There is o
need for the static octopus to go through the
whole routine as well — all the possible
combinations have been done

On the other tentacle, if no tentacle isto touch
another more than once, the total possible
combinations is reduced to 8 x 8, which is 64.

CALCULATING THE ODDS PAGE 44-45

PASCAL'S TRIANGLE

DICEY PROBLEMS
There are €igiit combinations
which have a ehance of 1:9 of
occuimng —riad tfoour THisdds
because combinations totahing
5 and these totaling 9 all have
the same 1:9 ehance of
oceurring, and there are foin of
eaeh.

Likewise, there are six
combinations which have a
chance of 1:12 of occurring —

not three. Combinations
totaling 4 and 10 all have the

same 112 chance of eccurring,

J and there are three of each.
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UP IN THE AIR PAGE 46-47

There are 52 possible outcomes, so the odds that
all five will drop either into separate tubs or
together all into one tub are both 1:52. It you
carried the process out in practice once a week,
this outcome would resullt on average once a
year.

The odds on the five balls falling into three
tubs are 25:52, or almost 1:2. This is made up

from the fact that there are 10 possible outcomes
of ballsin a 1 + 1 + 3 fonmatitvon, andl 15 of alls
in a2 42 + 1formation — a total of 25 landing in
three tubs.

Ina4 + Lformation there are only five
possibilities (shown mathematiczlly as: 1 + 2345,
2 h 1345, 3 + 1245, 4 + 1235, 5 + 1234) so the
odds are 5:52, or between 1:10 and 1:11.
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LUCKY SPINNERS, LUCKY DICE PAGE 48-49

LUCKY SPINNERS

In a series of spins, with each spinner matched
against one other, spinner A is the most
successful

Out of BiEDsypimshetween A and B3 sppimesrAA
beats spinner B,5tj times. This is because value 2
occupies 56% of the area of spinner B and so
whenewer the pointer ot spinner B registers 2,
spinner A, with value 3, wins. In terms of
probahillity this is referred to as 0.56 probabiility.
{Probability of 1is certainty ; af Diksttireapposiitie))

Similarly, spinner A also beats spinner C, but
only 51 times out of 100 as 51% of spinner C has
avalue lessthan spinner A. The probabillity in
this ease is 0.51.

If all spinners compete sirmultaneously,
however, the chances of spinner A winning are
diamatiically reduced; in fact it is the worst
choice. This is because the separate probabilities
of spinner A beating the ethers must be
combined, and 0.56 x 0.51 = 0.28, whieh means
that eut of 100 spins, spinner A weuld enly win
28 times.

LUCKY DICE

When two six-sided dice are thrown together,
there are 36 possible outcomes, as we saw on
pages 44-45 (DICEY PROBLEMS). Taking d.ce
A and B, therefore, we can see thal 24 times out
of 36, A will show value 4. therefore beating the
value 3 of B (which appeats 36 times). With B
and C, value 2 of C appears 24 times, allowing B
to win. With C and D. the answer is also 24. The
fact that C beats D is shown in dijigramatic form
in the table below. A similar table can be
completed to show that D beats A 24 out of 36
times tee

)
| ®

| Dice C Wins
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Some of these puzzles a%e Deceptively easy.
Some are fiendishly difficult.

But they're all enchanting to lcok at, tempiing to try, and pure, crowd-
pleasing fun when you find the answer!

A huge assortment of math puzzle types is on parade, imcilugiimy—
= find fhe missing number
= gpot the connections
N = figure the odds
wake the arrangements

Fvery puzzle is based on a 2-cofor diagram or skettdh—arnd sometimes
your eyes will see the answer fesfer than your pencil ¢an figure It!

On every page you enter a strange world of magic numbers, jumping coins,
* lucky dice, ancient Indian mysteries, and esten creaturss fom outer space.
o You den't have to bie a genius to sosve them, but it helps if yow et your luck
work for yol: alongside you* skilll

Believe you can solve them—and you will!
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