A SPELLING MALE

Can you work through this maze from P to §? As usual, you must not
cross a thick line. You may cross the thinner lines horizontally or vertically
(no diagonal moves allowed), but as you thread your way through, the letters
you visit should spell out a sensible “message"™.

When you have finushed, there should be only 13 unlucky squares whose
letters have not been used: shade them.
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THURBER DOG

We apologise for the fact that we printed the design for the making of
the “Thurber flng” in our Issue Mo. V3, Autumn 1974, on page 380 without

permission. Acknowledgement is now given here to the fact that this design
was originally created by Robert Neale and appeared in THE BEST OF
ORIGAMI by Samuel Randlett and published by Faber and Faber Ltd,,
London, and E. P. Dutton and Co. Inc., New York.

Ed.
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THIRTY-OME STRAIGHT LINES
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NUMBER PROBLEM
suggested by R. I. Wright, The City School, Lincoln

= Place the figures 1, 2, 4, 5, 7 and 8
in the remaining spaces so that no two
consecutive numbers are adjacent across a
side or a vertex of the spaces.
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HOW TO DRAW “THIRTY-ONE STRAIGHT LINES"

Most mathematical embroidery patterns consist of a network of rect-
angles. In the network of triangles on the front cover, the lines are normals
to a parabola.

Figure | shows how easy it is to construct the normals, The parabola
used was y=x2[10, plotted on centimetre graph %IPI'.‘I‘ The normal at P
passes through the point on the y-axis 5 cm above P.

In figure 2 the normals at the points where x=3 and x =35 are shown
intersecting on the normal at the ]:rn-:nt x= —§, the mormals at
three points intersect. The sum of the x-co-ordinates of the three points is
zero. T here are, however, some exceptions, for example, the normals at
the points x=4 and x= —8. Normals at pairs of points like this meet on a
curve called the evolute of the parabola.

To make the pattern, plot the bola v=x2/10 from x=-—15 1o
x==-}-15 and construct the n i :nt:tp:[ilﬁ, :E-: —-]Jd-,..,nptu:m-f-lﬁ.
Only the portions of the normals inside the evolute are used.

There 15 an mteresting consequence of using H-Et[ﬂﬂlﬂ-!ﬁfﬂlrﬂt differant
colours, say, red, yellow and blue, red, yellow and blue, . . . for the lines.

EQUALITY OF THE SEXES

If two boys and a girl can beat their father at tag-of-war, but the mother
can win a similar contest against a boy and two girls. Who would win a
ﬂmttﬂhetwmthtfathtrmﬂtg:ﬂagmﬁnth:muﬂmr a boy ?

P.].G.

HOW ?

When Cute IMie was on holiday she stayed at a hotel on the beach front,
Dnﬂmsamnbmchmsglumdahﬂﬂ!m She decides to visit both of them
one day and walks as as the pier in 5 minutes, but then takes a further
15 minutes to reach the | lg;hﬂ:ruuse although it is only twice as far from the

hotel as the pier is from the hotel and she walks at the same pace. How can
this be ?

I".J.G.
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SOLUTION TO PROBLEM IN IS5UE Mo. 74

FOOD FOR THOUGHT
I Hasneter of cake af thickest part bs T1 mm (=)0

SOLUTIONS TO PROBLEMS IN ISSUE Meo. 77
IUMIOR CROSS FIGURL No. 68

NMAVIL'S DOZEN

SCRAMBLFE
The complese disgrom s a SANGHEROO,
COUNTER ESPFIONAGE

(a) Maintuin & nmmoetrical pattgtn about the cemre cowrder alter taking the cenire counier on the
firae more.

By Takeany countereXcepr [he cenie omee ) Mainiain a symdssircd] partermigrnoring the cenire coanter,
SENIOR "DOURLE CROSYE™ Ra., 2
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.Ill.EII',. “d:,.ﬁ.ﬂ.l;'uﬁlﬂh‘rﬂﬂ EAR, IT, MAR, I'T, AFE, CHARTER, HEM, ETE, wrc the suluigiong

'I'EIF OF THE POFPS
Cutle Pie abonbd yiers e € ored oo e Llae Tefi.
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AMAZIMG CODES
Th key o the Hamplosn (CHanl mesre s 67, H.A.
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LETTER TO THE EDITOR

Maiss C, Barnes of Arborfield, Reading, writes:—

[ am a bellringer and it came to my notice that the article “Plain
Enough™ in the Summer 1975 1ssue was mncorrect. The method written was,
in fact, original or just plain hunt. A plain course of anything but this (includ-
ing Plain Bob) contains “dodges™.

She then included a course of plain bob and from it can be seen that
the only bell that follows the path is the treble (MNo. 1) and all the other bells
dodge. Plain bob doubles and original are both called methods, not peals.
With five bell methods, an actual peal consists of 4,800 changes. The number
of changes that are possible on five bells is 5! (i.e., 120). Forty of these 120°s
make up a peal.

We are grateful to Miss Barnes for this clarification and have sent her a
book token.

Ed.

JUNIOR CROSS FIGURE Mo. &% * Firsts and Lasts"'

#. The lmst 3-digit cube minus the

last 2-digit square.

i(h, The first 2-digit square multplied
by the last 2-digit squarc

12, {Th:ftrlilﬂmnll:lt muuﬁm

'IJ.'ll'E:I. muliiplied by the
ﬁ:mtﬁ git square and divided by
ijl'nl:l:-.-cnmunbr.r

13 The first 2-digit squarc plus the

last 1-digit cube.
CLUES DOowK
1. First of adulr life #
2. The 2=digit cube multiplied
the last 2-d cube; trebled.
3 last 1 3 :p-nm:: multiplied
the firse t cube.
Crues ACROSS 4, first t square plus the
I. (First odd sgquare phas the Rrst last even 3-digit cube.
even SqQuUare) squa 7. The first 2- number plus the
3. Fi.tu E—-:I.m;pt even aumber divided) last I-digat d square plus the
by the last l-dig:l: number (igrnore first 3-digit odd square.
decimal E. The last 1=-digit prime, cubed and
3. The first dm: maltiplied tln'rl :Im.:h‘ﬁ::l.
by the last prtmn with the number multi-

ROMAN FAR AND WIDE

Ten matches are arranged to create the following equation in Roman
numerals:—

XI+41I=X

~ This equation 15, of course, not true. Make it into a correct equation
without moving any of the matches in any way.

P.J.G.

RE-ORGANISATION

Ten numbered discs are arranged as shown on
1 the left to form a triangle facing away from you. By
F muvlﬂgldimunl}r,umpmmkmmmcdﬁ

triangle so that it points towards you. Describe which
three discs you would move and to where you would
move them.

P.1.G.

SENIOR CROSS FIGURE No. T0

13. %, in degrecs and minutes, if x 15
between O and 90 and iir'm‘#:—

dainx + 1 =0,

16. "The 3Jdrd triangular number.

18. The product of the last two-digit
square and the last three-digit
SQUATE.

CLues Dowx

2. Cosine 69733

3. The value of ¥y in 9 down.

-+

igit poime added to the

i B

L.

lmst I-digit nomber minus the
2-digit square

frst
resil
. The
last
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1::1 hr the last 2-digit square.
first even number that is both
a square and a cube.

B0

prirme.
8. The uet of the fArst and the
CLUEs ACROsS East it cubes.
The coeficients —— 7. &
. ':-":'I'}"]Jr Mfr'-::;ir :[i.l.l.'l.'l..ur 9. {"p'.'l’} on jl'nrl_l-—lﬂ:l-r35 B0y that
6. The sum of all the two-digit the gradient of the curve is 2.
squares, with its digits reversed. 12, T'wo consecutive squares.
The product of the first and last 14. (ab,e) if a+2b=21, b+42c--20
chﬂiitsqm and c-+2a- 25,
17. Sixteen across divided by 33 s
10, A prime factor of 8BS, -~

1l. 273 squared minuz 18-3 sguared
15 palindromic.
13, A prime mnumber,

515

B.C(a.



NEXT THURSDAY'S CHILD

o omidiny s KR, Kissdayrs Ok ;
it faie o i ol o grrmmca 2 fall” o we

Table I: Day remainder T :
Su M Tu W Th F S J F M
o 1 2 3 4 5 &6 0 3 3

3 In the last issue we

1 process worked for this ce
5 did to find on which

2 date fell. Take 20th Mar

]
2
3

- 1. Day of month 20
2. Month remainder 3
3. - Year of the century 76
4, Number of leap years so far 19

TOTAL

Hence 20th March was a Samrday.

We start with the calendar for January Su M Tu W Th F Sa
1900 which was as shown on the right. If 0 1 2 3 4 35 &6
we cast out the sevens we sec that there- 7 8B 9 10 11 12 13
mainders are the same for all the dates inthe 14 15 16 17 18 19 20
same column. These are the day remainders 21 22 23 24 25 26 27
of Table I. January has 3 days more than 4 28 29 30 3]
exact weeks and so February starts *'3 da
late”. These 3 days are carried on into h because February normally
has 28 days. March adds another 3 days to the total to make the month
remainder for April equal to 6. April adds 2 more days giving B=1xT741, 50

] is carried thro into May. In this way we have the month remainders of

Tables IT and II1,

An ordinary year of 365 days 15 52 wecks and 1 day and so if there were
no leap years, your birthday would occur 1 day later in the week each year,
Hence item 3 in the calculation. However, every fourth year (except the

century year unless it is divisible by 400) is a leap year with an extra day,
20th P:hruag in it, and so we need to take into account the number of leap

r {1t-|::m 4). Adding all these and casting out complete weeks of

Tdﬂj’! Iﬂm a remaindeér of &, which we see from Table I 15 a Saturday.
ala

Fridogi 6 ow thia .i-.i.ii-.ili,ﬂ.ad.r
ef Lownny and Fiving o -E-ml.’ﬁ-"# I'-mg- m

We can calculate that 31st December, 1999, will be a Friday and so
].Et]l'nl.lﬂl'j' 2000, will be a Samurday. To take care of this we need to add a

“Century remainder™ of 5. But 2000 is a century lcap year for it is divisible
by 400, and so we have to take into account the leap year day early in 2000,

For that reason it 15 better to use 6 as our century remainder and remember
to take off one for January and February 2000. We can calculate 31st Decem-

ber, 2000, to be a Thursday, and so the century remainder for 2100 will be 4.
Table IV gives the century remainders for years from 1800 onwards.

1800—1899 2 2300—2399 0
1900—1999 O *2400—2499 6 Table IV
=2000—20099 & 2500—2599 4 Century remainders
2100—2199 4 2600—2699 2
2200—2200 2 2700—2799 0 and so on
So that to calculate on which day of the week 10th July, 2545, falls—
1. Day of month 10 3
2. Month remamder 6 6
3. Year of century 45 3
4. Leap year da 1] 4
5 EmEur].r renmylﬁnder + e
20=2% T+ 6

_—

Hence the tenth of July, 2545, will be a Saturday.

*REMEMBER That in January and February of the Century Leap Years
we have to use 5 and not 6. Next time we will look back into
the past and calculate some historical dates.

RE.MLS.

HOMOURS EVEN

Arrange the Jack, Queen, King and Ace of the four suits of a pack of
cards in a 4<4 array $0 that no two honours of the same kind nor two
cards of the same suit appear in the same line or column,

P.]J.G.
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