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Dhid you know that chess is not played very
much i oricntzl countries? The Japanese in par-
tcular consider it a much inferior game to the board
rame which originated in China some 4,000 years
ago—the game which is konown as * Wei'chi ™ or
“igo", This, tog, i a mibary type of game re-
presenting & batde, but its rules are simpler, since
fact the * men® are not lined up ore the battle
maﬂﬂmﬁuﬂmthﬂghavebmnp]amdmﬂmbnzﬁ 5
at first, but you will see the reason once the objectives  No. 66 %%'"“' SUMMER, 1972
of the Dppﬂ'ﬁiﬂ.g plﬂj’ﬂr&' are described. P e A T T T e TR e

The “Go™ board has nipeteen ““horizontal™ and
ninereen “ vertical * lines painited upon it, forming, FLY SOUTH THIS YEAR
well let me see, 20 15--12=361 intersections.
If we label cach set of lines with the numbers from
zero ap to cighteen (Yes, 1 koow I said nineteen
lipes 3 zero is one, and one 15 e, . . J—then cvery
R S peint can be described, as usual, by an ordered

Fig.£. of numbers. {3, 4) will be the intersection
in Fig. 1 by a star.

The two players cach have men of a particular
colour, white or black as in chess, bur the men are
all the same—a simple small disc aboue 15mm in
dismeter. The players take turns to place their discs
on the intersecuons, anywhere on the board, with
the obiect of surrounding as many empty inter-
sections as possible. Meanwhile, they may upset
mchnthemilgnshjrmpturmgmmfmu
a L 3 3 4 5 & T describod next paragraph.

- S In erder te describe the way of capturing op-
posing men, we need to be clear as to the idea of
“ sonnected "*. Any intersection 1s directly connected,
by horizontal and wertical lines, to four other mter-
sections, €.g. (2,7} is E{fwd to {1,7), (3,7} {26},
and {2,8). OF course points on the edge such as (0,4)
arc divectly connected to only three points—in this
CasC gﬂﬁ}, (1,4), and {0,5), and corner pomts to only

two (see Fig. 1) The tesscllation is based on designs submitted by Susan Racs of Coombe:
Men of the same colour lying on copnccted Dingle and Judith Turmer of Stoke Bishop, both near Bristol. They each

intersections support cach other and cannot be cap-  receive 2 book token. Fd.

tured singly, A single © stone * or a set of connected |

¢ epones 7 s capturcd when all the pessible con-
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nections to that SI:ﬂ-:I.EFl:!-r EEI: are fillcd by stones -I::If | CAREFUL PACKING

the opposing colour. Fig. 2 shows some connected John left his umbrella, 1-7 ft. long, behind in the train and had to ask

sets, and Fig. 3 shows some black stones which have  the [,OST PROPERTY OFFICE to forward it 1o him through the post.
U

heen capturcd by white. Caprured men are removed mhﬂth?:lﬂmﬂﬂﬂih:LPﬂquhnapmbltmhmm:Ih:Pﬁstﬂﬂim
TCh

from t:hl: bEFEI.I:'IIﬂ. ]m. lruk:

Somtimaed gn page 632 13 parcel must have a dimension greater than one foor. How

L P O manager deal with the problem @
524 S R .H.C.
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THOUGHTS ON NOUGHTS

As wou are aware, 1o the normal game of noughts
amnd crosses, one person uses s and the other uses
X’s. Consider, however, the game if it 15 played by
two players, each of whom may use either a nought
or a cross as he wishes.

The strategy of the 15 not gquite the same
as ordinary 0% and X’s, in which stalemate is quite §
possible if the game is played pro . Im this version,
however, the first plager}'ﬂhaspnﬁtilﬂ advantage if
he starts with a cross 1n the middle square of 2 3 by 3
set of squares. If the second player puts a nought in
one corner—he cannot piat an X because he will
automatczlly [ose—he must lose the game. Can you
seg why ? If he puts his nought above, or to the side,
of the cross he can produce stalemate, or lose if he
153 not careful. Can you produce a strategy by means
of which he can produce 2 stalemate ?

P.J.G.

POWERFUL
The number 371 has the property that it is the cobe of s digits, .e.
33 L7313 =27 1343 1 1 =371. There are.just rwo other 3 digit numbers
with this property. Can you find them 2
Is there a two digit number which 1s the sum of the SQUARES of its
dignts ¢ You may hke to extend the problem. What n-digit numbers exast

which are the sams of the nth powers of their digits 7
This problem has not yet been solved for the general case.

NO SEVEN UP

Write down a three-digit number using only the digits 1, 2, 3, 4, 5, or
& such that no two of the digits add up to seven. In how many ways can this
be done [i}ifrc;mﬁtiunﬂfadigitisai?owed, (u) if repetition 15 prolubated. ¢

E.G.
CHARLIE COOK

Charlic Cook has been at it again, He was asked to mpﬁfj%

¢ 1

. log 4
ﬂnwh&thedldwas]ugg-ﬁmﬁ.hhemneﬂ?

With what calculation E}; should he have started in order that despite

his howlers ¢ happens to be the correct answer ? See issue No. 31. E.H.C,

GREATEST PRODUCT

Two posidve in X and Y add up to 16. I the product of the two
numbers XY is to be as large as possible, what should X and Y be ?
E.H.C.

E.M.S.

IT'S EEEZLY

If..ﬁ..]f!I:EDII::E»I‘-.",.]:!'IE:E.:E:E‘Ili']:e::rll:-mm:ildlglt+ f isrqprﬁumﬂhfnm;md
AB taken from E times CD leaves CC, what is AB umes ID ?
E.M.S.
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GEMS AT THE Z0O0O
Each letter stands for a different digit. If we square ZO0 we get TOPAZ,

g0 whar is TOPJPAT ¥

R.M.S.

JUNIOR CROSS FIGURE MNo. 58

. Pounds im 1 ton.

6. Inches in one metre. )

8. (Unlucky Friday)? as written by
AT OACOOJLLS.

10. Last year reversed, last year.

12, {9 down)d-- 479 down) = (231}
== /{18 .

13. {11 down) ~ firgt digit of & acress.

Crues DOWTH
team plus football team.

(B85},

Thrice the first 3-digt prime.
Eoverse the digits 3 across and
add 1

Iznore decimal pﬂiﬂl:s
YWork to the required accuracy.

—oRs W

et e
AV Int .
CLUES ACROSS Boiling point of water in degrees C,
1. (a4-b)? whenais —1 and b is 4, 11. Transfcr 2 old shillings into oew
3. E}IE"! in a4 leap wear, pence. P.].(5.

SOLUTIONS TO PROBLEMS IN ISSUE Mo. 65

WHO'S 200D
The zoo bid 14 srumaly and 22 birds,
THE COMMON MARERT

Picrre operated the lift io the Rifel Tower, His friende call him
Brnghtan Pierte.

UaRkE PAD
iy Lived gt mumber 9510,

A S

SWUBSTITUTION
The saohition i not widgete bot eome iz 0B R, T, 21 3 A, 4 H, 55, 6%, 7 V. 2L,

COMNDERSED
2% et Fle of necwar make 1 powend of haney.

MODERN CHOSS FIGLURE
Clues Adross ¢ 1. 553;!-. AF: 4. 436, 11028, 2069 45;

Clues Dowres : 155 =2, 32 : 5. 125:6,12; 7. 16,

FOLLUTION PROBLEM ) .
Nelther rank s mote polluted. Each has the same, and it wowuld rpot mattet i1 the Hqulds were

thoroughlhy mixed or not,

SENTOR CROSS FIGLTRE ™o, 6l
Chieg Seroas = b, BSS: 3, 175, 5. 65, 6. 34; 7. 153; 10, 104; 11, 257; 13, 97 14, a7; 14, 1715 17, 251.

Chues Down: 1. 83; 2, 66617; 4. T25; 7. 14972; B, 37; 9. X; 12, 567, 153, 12,

JUNNILDOR CROSS FIGUHRE Mo, 57
Clues Across: Z, 1331 4, T90I; 6. 13; 7. 444; 10, 3656 12, 63; 13, 131 F; 15. 23440,

Chics Dowrme 1. 1103; 2. 15; 3. 314 5. 936 8, 461; 9. 4356; 14.36.

FLOWCHARTINMNG . )
There may be a stationary vehicle nearby.

Imiggue Mo, 63, Jundor ercas Ogure B doon, the gnywer should read 525, Mies White house of Siouacrbridge

brought this to our notice and receives m book token, )

Adtherigh grear care is taken with ehe jasue, misprinms arc gometimes missed. The editor will zend 8 book

token to the Arst reader who recognises o mispnot and writesin (o sugpes b what the original thould have

Besn, af bow the tndesprdne can be correcoed. B.A.
523



FOR CRACK MATHEMATICIANS ONLY —1

| Most people, whether they belong to the Corgi Club, U.N.C.L.E., or
the Archa o Society enjoy mdﬂ-brﬂnking;sau?ﬂtrhandatﬂmm
H GNHZF PAYUHOQF EP IXHI EZ BXEQX D IBT GTEZIP
VFEZM THOFZ IIE PI?%EM}E.I NEZF VFIBFFZ IXFC MNEFP
BXTNND EZ IXF PAYUHQF. _

It is o straight forward snbstitution code, i.e. each letter of the original
message is always mphmdby}th:mm:lﬂtﬂ. (Mathematically this is called
nnnn—tn-nmerondmue.

You may start by guessing that H stands for A or 1, as these are the onl
single letter words, but you will probably have difficulty in going :
further. Many years ago, ,mﬂn:hrﬂkﬂsn!:amedthttm
letters occur more frequently than others in the English language, and by
analysing mwwmmmmwmmm. _

Here then is an interesting statistical investigation for you and your
friends. Select a at random in any book, and choose a passage with
approximately 2, letters. Count the number of times each letter occurs
hﬂmﬂgﬂ,ngd_hqdﬂma:ﬁwanm*mpqmﬁmmm
m’mwhm P get uall hi:,'h oporton of b’s)
ment you get an unusually pr ;
make an analysis of the relative frequencies of the letters, and use thas to
decode the message. In the next issue we will give the results of an invest-
gation involving millions of letters, and I think will be surprised how
closely they agree with the results of your s scale sample. You will
probably then begin to appreciate why polls, basing their results on the
opinions of only a few thousand , 30 often reflect national opimion
very accurately. Get cracking! S.T.P.

MULTIPLICATION PROBLEMS

The product of two numbers which differ by ten is 1475. What are the

numbers # o
What is the smallest number whose digits are reversed when it is

multiplied by 4 ? R.H.C.

HiGO " cootinued from page 524

A stone cannot be on an intersection whose connections arc
filled by ing men, ESS by such a play some of the surrounding
mmmmptumihl? 4{3,:!;hasitﬂmnnmuunsﬁlimibr
white men. Black cannot play there. However, if black plays ar (2,1) he may
on his NEXT move play at (3,2) since this would then capture the men at

{%E}RCMtEa set of stones is to be safe from capture, it must contain
two separate vacant intersections—for instance the sets of stopes in Fig. 5
can never be captured, ) )

The game ends when the players agree that neither is able to capture
more vacant territory. Thenumburnfmenlmthrwmmbt_muﬂ
from the number of intersections he has surrounded, the player with the
larger number of ** points ™ left is the winner. A shorter game can be played
on a * quarter ” board with 100 intersections. Cur school chess club has a
“ o ™ section ; we use pegs in peg-board as mﬂmﬁcmm&mﬂbﬁr&
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NMUMBER SYSTEMS

In the binary system, you can have two positve i

which contan

= L INregFers
not each digit not more than once, e.g. 1, 10. In base three, you will have ten,
1,2, 10, 20, 12, 21, 210, 120, 201, 102,

What happens in base five ¢ and when you have dene that try base ten.

R.H.C.

CUTTING THE MINT

What is the maximum number of pieces

into which an annulus (i.c. the

area between two concentric circles) can be cut with (a) 1 cur, (b) 2 curs,
(¢) 3 cuts, . .. P

Can you find a general formula ¢

E.G.

A FAMILY RELATIONSHIP

Each of the Smith brothers has as many sisters as he has brothers.
Each of the Smith sisters has twice as many brothers as sisters. How many
boys and girls are there in the Smith family ?

P.J.G.

SENIOR CROSS FIGURE Mo. 62

Take = to be 3-1416,
Igniore decimal points,

1.
6.
8.

10.

11.

12,
13,

CLues ACROSS
Ssum of the ficst 8 terms of the
serics 4, 12, 36, . ..
Palndromic number which is
rime when halved.

gecond 1 number such
ﬂ.’l.l‘l:th-EFrElEufiﬂl"l:li:!
prime the sum of its IR 18

a perfect square
5 of I ber, the
opaare nprlnng::mu

Bvalvate. (/B8 201 (/5 — 2)4
exactiy.

el 000).

shorrest

side of a right-angled
2113 and 2112,

219

15.

16.
18.

9.

10,

14. Interior
16.

.
17. The
bovy 18 0
that the first two children born ™o
a family

Coefficient of x3 in the expansion
of {1 4 x)5.

%ﬂgmm}idndﬂphm

CLTB: Down

. Sum of the firsr 12 terms of the

- Sy T 3. ..

- Decimal mﬂﬂf%mmmz

decimal places, if =1 2._X

+
for alt n. y o ¥

Easter im 1973 fls on
the o ol aE A

Sum of the first 21 cobes.

. Volume of revolation formed when

y=+'% i5 rotated through four
right-angles about the x-axis in the
rangs of x from 010 1.

The increasc of the
area of a square if i side i in-
creased by 509.

:i:; when x=15.
in degrees, of a

polygon.
:f+n,ﬁn-rminug::dwl:nn

probabilicy of a baby bel
"7, what is the proba 1:_:

being boys ?
P.].G.



fnl;w,’: First
ne. of pair

Input second
no. of F-d.i.l'

Add MOMTHS &

store result in
TOTAL

Divide TOTAL b

numbgr of i
inIFn::l.auguF

I had reswld
by
2

wvide L

1
Output this ans.
Af LeaTS Ard

the remander
43 months

FLOWCHARTING

In issue Number 54, in the articie entitled * Writing to a Computer *,
we discussed how a programmer ¢an communicate with a computer by using
one of the many languages now available to him. However, before he can
write to the computer he must know exactly what things to write and in what
order he must write them, since 2 corgputer obeys orders given to 1t in the
same order as they are given. In opder to make this job easier, the pro-
grammer draws a “ FLOWCHART **of the problem he is trying to solve,
This is merely a pictorial breskdewn © lem into its logical steps, cach
of which must be as simple as poassible in erder for the computer to under-
stand the orders.

For such flowcharts, there are -3 nomber of internanonally recognised
symbols (27 in number accordiag to the European Computer Manufacturers.
Association —ECMA-—), but for our purposes we are going to use oaly

four of these symbols :
(: :) Start or Stop symbol—very important if you want
' the computer (a) to start wotking and (b} o stop

when reguired.
/ /¢ Input er Output symbol, ie., any instruction
e within this symbol will be to read in, or read out,
the data specified.
General Operational symbol, i.2., any Imstructon
|j within this symbol 15 an instruction which the
compatter - st obey.

These symbols are joined by straight lines with
arrows on them to indicate the dirgetion 1In which the computer must carry
put the sequence of operations. The prdblem mvolved may be cither a mathe-
matical process or 2 Iﬂgim:&mblcm, possibly involving a minimum of mathe-
matics. The le on left is 4 mathematical onc to find the average
age of the pupils in a class, the one on the right is one for crossing a normal
two-lane ope-way street (with traflic coming the right).

In the arithmetical example, the words MONTHS and TOTAL mercly
indicate locations in the memory of ‘the r intoc which the requircd
number is to be stored. We ncod 1w because a computer, like a
tape recorder, ' erases ** any previous ber when writing a new number
into the same location. This Howcha thar the data 15 available in
the form of a list of ages as pairs of 0 » the first of the pair being the
age in years and the second the remaimng months in the pupl’s age.

The flowchart on the right is; a5 mentiomed, for crossing a one-way
street, but it is not complete. Can you see what step has been missed in the
flowchart, or rather, what thing have W& not considered in drawing it up ?

(If you wish to cheat, th:anﬂwe.-rhialiﬂt!ﬂ! issue’s solutions ) If vou find this
one too £asy, see next issue’s thrilling instalment. PG

Decision symbel, ie., any words within rthis
symbol will pose a question (with a Yes or No
answer) (o the computer.
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