SPROUTS

Have you tried the game of Sprouts ? Noughts and Crosses has no
on it! Take a sheet of paper and mark two points on it. Tw-uplnymﬁau:l
take part and move alternately. A move consists of drawing a line s
one of the points and ending on the same point or the other point and
a new point on the line just drawn. Thetwnpnmhlemﬂve:afﬁrﬂm':shnwn
in figs. 1 and 2—the starting points are the two black ones and the peoint put
in by A is white,

—

Fig. 1.
Fig. 2.

B then does the same (of course, he can use the new point) and thus the
game goes on subject to the following rules.

1. A point has only three * lives ", i.e., no more than three lines can start
or finish at it. The left-hand point in fig. 2 has used two of its lives and
has only one left.

2, Lines may not cross.

3. The object 1s 1o leave your opponent without a move 1o make,

Figure 2 game might develop as shown (B’s moves are in black points).

Fig. 3. Fig.4.

B wins because A cannot move. Although the two black points cach have
a life left, they cannot be joined because that would involve crossing an

existing line.
We started the game with rere points for simplicity but any number
of points may be used as starters. If we start with n 1s, there is a maxi-

mum number of moves which the game can run and a minimum. Can you
work out, in terms of n, what these maximum and minimum numbers are ?

Sixth formers may like to work out a winning stratcgy.
R.M.5.
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YECTOR GHFHE

Muaf‘l;:fjruu mllﬁ used to the :d{;ﬂﬂt‘a pair of co-ordinates d;fum‘hmg
a point, instance ordered pair nts a point with reference
to a pair of axes x and y 2 units x-wards ;Em y-wards of the origin,
as in fig. 1. Snm:nmﬂnuusd'ulmmmkuf{il}m%mnnngthtmmr:mtm
EummEﬂtnndluthHurﬂlisahmmﬂg 2 movement shown
ﬂnbﬂﬂﬁmhﬁﬂbffﬂg]}ﬂﬂdiﬂEtﬂﬂdhtgﬂmlhtmlihtlhfﬂﬂﬂltm
ucians call such movements wectors.

fig. 1  fig.2 fig.3

A vector (—2,1) would be illustrated by b in fig. 3, and (2,—1) by .
b i$ a movement 2 units West and 1 unit Nocth, and ¢ is 2 units East
lumtﬂuuth.'iﬂhaxmdu:dpm:dﬂmhﬁ:hnmzﬁnrd?dmth:uppnmenfa
and we may write d =(— i,ﬁi}n—{:,r:]“—l.Inlhtsﬂmﬂﬂ'lj'ﬂ—mh.

If we wished to draw a diagram using the above movements, we proceed

as follows, starting at the origin. a+2b—2a—b would be drawn step by step
as shown, taking each movement in turn (2b means b and b again),

| | 1 -1 ]
L shpi Step2.
Try following the path 4-5+r+5|—5:—3-rr—4h--|-r+45+£-—4l+:r
if r is (—1,—1) and s is {—1,1). E.G.
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MAP READING

On a map-reading exer-
cise, Cutie Fie had to travel

> mauﬂ: references ;' from
1 o 138070 wo 146050
and back o the start. The
navigation presented her wath
no serious dificuloes but, on
completing the course, she
wast asked to calculate the area
enclosed bv her route. What
mlutmn should she have

obtaimned ¢
D.1.B.

POLLUTION?

Cutie’s boy friend was
taking his motor launch full
out up mver against a falling
tide. Cune, who was sun-
bathing on the cabin roof was

:

fast was the ude running ?

CUTIE IS5 CUTE

Teacher had
asked for an illustra-
uon of the theorem
of Pythagporas, but
Cutie Pie is not very
good with her pro-
tractor, and when
she had finished, she
realised that ARC

was a ed
it Boodling
despondently with
her compasses she
drew an arc centre B,
radius BC, unul it
met AC, at X in If.|:|.-=
centre A, radins AX,

Using this method, it might take two weighings or it might take eleven
welghings to find the odd Using a different method one can guarantee
o succeed with only three weighings. Start by putting four balls in one scale
pan and another four in the other. Wharever the result, the number of
possibilites is very much reduced. ~r i

JUNIOR CROSS FIGURE No. 60

4. A square number whose digit sum
“ =

B. zzni:'nﬁ.;:+1:-:55+l!.

7. First year in the next cenniury whose
digit sum is an odd prime.

A, Maximoem number of days in a
monith.

Q. 1§ 1o rewo decimal places.

1
lPrudﬁ-n-I:ufmnpdmmhﬁ-tm.-lﬂ
5
L}

. Sides, in order of size, of w right
angled triangle.
. Ome in the eye for Harold ¢
2. (401 —%. - P.J.G.

SOLUTIONS TO PROBLEMS IN ISSUE No. &7

ROUND AROUT ‘RITHMHETIC
%1—y hﬂﬂl.l:u:l..‘FiHE—ﬂhucE.
general S+ fork=0; 1, 2.. 15 3=5] bawe 7.
mmmﬂu&m:m%mﬁn;—h+1.
MIND YOUR HEADS

The 'bus ir 4 metres high.

=QUARE THE QUAD
The lemgeh of thee aide s 17 wniea.

WHODPS
In each casethe increase in the radius |5 5= meres.

CLUBICS
There ure five cubes in the figury.

SENIOR CROSSE FIGURE Mo, 43

Across : 1975 ;2. 425 ;5. 54 ;6.483 ;8. 42:5. 1
Down : 1. 21403 3. 252 ;4. 56 7.319; 8. 495 ; 1

FL-'IJ;'HF'-I:I-I.FLHTIHE MNo. 2
n the Bowchart for sodving & quadratic equati phe fHith instracti on should have had eyt
d:nﬂﬂﬂ:th'-i-mm.ﬁnmrhl‘ mmﬂdtf:r‘!bl:mmb:rmhmn:ﬂ:ht. T

U89 13, 13 02, 584 3 12,21 ; 14, 000 ; 15, 128
0. 6428 ; 11, 119 ; 15, 20.

JUNIOR CROSS FIGURE MNo. 59

Chees Across 1. 38 ¢ T, ¥ « 1% 2A%T 18, "
Clses Dawm I% 1%‘:.‘1!;'&:::;."5! 3 “:“ETLEEQT*IIF!I? 3 10, Jﬂ:lI! :11?.: 'ié%;?i I ; 4. TZ

THE DISATPEARING WINE
The steward placed 4 bottles at cach comer and one in the middle of esch side,

AZ FAR AS THE EYE CAN SEE
The distence v nearly 35 Tk, The Expression is
W B 1 2GR0 bt a8 h is with the the
= C h.l:"lﬂz as ] ﬂm dimseeter af =arth, 8 good ap-

WHAT AM I F
A frwectiom . H.A.



comntinued from page 357

4a to 4g are tetrominoids. Here we have shown 7 of them—are there any
more ¢ How many penrormnoids are there ?

If you remember, the tetrominoes would fit together to make a 54
rectangle. Can all the tetrominoids be firted into a rectangular block ? How
about pentominoids 7

These are just a few of the games you can play with poliominoids. Per-
haps you can mmvent some more. If you find any interesting ones, we would
like to hear from you,

R.ML.5.

ODDBALL

START

N?1 s hewwier N2 2 isheavier £ 'ﬁ:ﬂ]ﬂ t‘.iglﬂ
‘@' shoulder ” or

There a;:.-
many  prob-
lems in which
the mnext step
15 decided by
the answer to
a question.
Drawing a fow
diagram often
helps to sort
out the meth-
od. You will
remember the
old chesmut

about the
twelve billiard balls one of which is the wrong weight. Using an ordinary
pah*nﬁ:almm:humﬁnﬂwhil:hiﬂthtnddhﬂl

An obvious way to stact i to put No. | in one pan and No. 2 in the other.
Either WNo. 1 is heavier than MNo. 2, or it 15 the same weight, or it 18 lighter.
The next step depends on the result. In the flow diagram 1:2 inside the
diamond means compare No. 1 with No. 2. According to the result one
branches one of three ways. If they are equal; we know that both are standard
uﬁghtmdgutﬂtmﬂltntﬂhﬂLHHﬁ.IandHn.Emnnt:quﬂ]thmwn
know that No. 3 is standard and so we . . . It is really much easier to follow

on the flow diagram.
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shtdnwwrmmmcﬂth:hncﬁﬂshthadpmﬁdfnrmmm
. Thinking about that wrecked angle was probably the inspiration for
.P; JC. To Cutie’s surprise, she found that she was right after all. Neatly she
wrote next to her diagram—
EDAB-=FBCG-+ AIJC
Try it for yourself with any wiangle.
Teacher said it wasn't the theorem of Pythagoras, but he gave her a

mark and said she had extended herself that tme!
E.C.

EUREKA

The specifications of the Tristar
arrcraft included the statement that
it should have more than two and
less than four engines. This was met,
as yvou know.

SENIOR CROSS FIGURE MNo. &4

13. Calculate b if 0-05 and 1-25 are the
roots of bx2 —ax 4 0625 =0.

14, (1 —xy7%if x is 0-5.

16. Fmd'uﬂ of 130 verms of (1+41)

148> (1+4) .o

17. Integral part of the number of cm.
in 1 foot (use the value given n
11 Acroas).

CLues Down

(Znje given that n 18 an inveger.
mptmmnflﬂﬂam.

. Product of two mmmbers whosc
difference is 4 and the diffesence of

o o ==

0157
il
i
13

Ignore decimal points and work to the
mqmdd:pﬂufﬂ:mcg

CLUES ACROSS of degrees in a triangle.

7.V
l. (Difference of squares of 2 odd "“E.‘%’_b: 3a2 —dab 4+ b2
primes) divided by twice (sum of ﬂ_l_lh_l_.hfx-ﬁm_ 5T X
pri )- a’d—p3 if a is 23-69,
3.Eﬂmal‘1h==uﬂ=| log f;gl?}+ oy g g b is 22891
A IO G N b A R
ﬂhﬁln:::zlmf mmﬂm " 11. EmﬂlﬂﬂWﬂMH
H.Pulchm-:mmﬂilh:m:fﬁmmuu-f {rﬂnuulﬂﬂﬂ.

(1322 —2z—3 @2+ D). 2. 2 3P —1/.
g, %mr of x2 — ?—m H"HW )
i1l. Percentage ertor nuhngl.mn:hm

b zﬂiﬁm if the true valoe is 15 ﬁﬂuﬂ-hlﬂﬂﬂm

2-53995 om. P.J.G.
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FRACTIONS

Start with a square and divide each side into three equal parts. Join
the pairs of points by lines drawn parallel to the original sides and block out
the tour corner squares. What fraction of the original area remains unshaded ¢

Repeat the process with the centre square, what fraction of the original
square still remains unshaded ? ’

Continue the process with the new central square and find the area of
the unshaded part as a fraction of the original area,

If the process were continued indefimitely, what fraction of the original
square would remain unshaded ? '

Starting with a stellated hexagor), consider the process of blocking the
stellations at each stage and find the fri ction of the original figure that remains
unshaded. It is not as difficult as it aypears initially.

R.H.C.

POLYOMINOIDS

In issue No. 62, we talked of polyominoes and polywhatsits. Here
i5 a further extension you might like to try. Instead of using umit squares,
try using unit cubes and go into the third dimension. The cubes must be
joined together face ro face. You could make this out of cardboard or (but
don’t let Mother know) sugar cubes which will stick together well if the two
faces are wetted slightly, pressed together and left vo dry. If you are forrunate
enough to have access to a set of Centicubes (made by Osmoroid) vou will
find these ideal. Here are a few starters.

A (I

Maonominoid Dominoid Trominoids
4d 4e 4F 44

continued an pages LIH
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