THE PI-PIED PIPER

A chance remark made to the editor after a lecture
he had given o the Sheffield branch of The Marhe-
matical iarion in the summer term of 1950 starred
it all. The lecture was on teaching aids in mathematics
and included a notice board that hung in the corridor,
displaying six or sewen items, problems, historical
details, etc., all connected with mathematics. A bank
of items enabled the editor to change the dis ]ngﬁu:h
month and a teacher enguired if any thought ll:lhn been
given o publishing the marerial.

On hus return to Leicester, your editor inwvestigated
the idea and found that for about £10 he could have
2,000 {:ng:t of a single sheet (four pages) of a selected number of items.
During Summer vacation he decided to risk this sum (quite a bit in the
days before infladon); and having received the copies, sent bundles of them,
together with a crcular and order form, to a wide circle of addresses {mainl
branches of The Mathematical Association, I:Epl:ﬂiil.]}' Sheffield, and su
schools as were thought ro be interested), and the price of the issue No. 1
was the princely sum of one penny (old coinage)!

The response was completely unex d. We had to return o the
printer tme and time in undtil ]E,C!'.thgcpim were sold. As the orders
rolled in the problems of handling money, keeping accounts, dispatch, etc.,
had to be faced, as well as the preparation of issuc No. 2. In view of the
remarkable response it was decided to increase the sire to eight pages and
make the price 2d. {two old coinage). Some 25,000 copies were printed
and all quite quickly sold. Thereafter, as each new issue appeared the dren-
lation figures shot up and the price level became more easy 10 maintain. At
onc ume the hgure reached 130,000 each term, and despite increases of
printing costs and postage the 2d. selling price was held until recently. Since
these guddy heights, the price of paper, printing and postage have becn so
enormous that it has meant higher prices for the copies if the venture was to
run without loss, and this in tarn has influenced our readers’ reactions to
purchasing copies. Mathcmancal Pre 15 registered as a Chantable Trust and
does not aim to make a profit but merely to balance its books, and a great
deal of unpaid work is put in by a large number of volunteers doing it in
their spare tume because of their interest in and love for the tweaching of
mathematics.

The name of the periodical was another happy but accidental choice.
Your editor was cycling home for lunch pondering on the problem, trying
out a number of possibilitics, when suddenly he muttered the word “PHI".
However, as he was also thinking of food he spelt it “PIE", and so in order
to make it clear that it was 3 mathematical magazine it became “MATHE-
MATICAL PIE”. He nearly fell off his bike with excitement! Our little
emblem ‘‘the pi-pied piper”, which used to appear at the top of each issue,
was also born out of our desire to make mathematics appeal; we produced a
serics of posters i order that pupils would know that a new issue had arrived
and the first of these posters had on it “The pipied piper; get your copy now' .

We have all a lot of fun and mﬁsfap-r;tim producing and dispatching
over the last 25 years, and we hope that our efforts are deemed 1o have made a
useful contribution to the teaching and attitudes towards mathematics in
the classroom. We can only hope that despite enforced price rises the cir-
culation will remain sufhciently high enmlgfn to make it possible to continue
appearing for the next 25 years. —
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CAT'S CRADLE

PQRS are the
mid-points of the
sides of the para-
llelogram  ABCD.
What fraction of the
area of the para-
ﬁ'l:]:ug;rnm HBE[Li:E

octagon apbgc
A P B rds ?

RE.M.S.
ODD NUMBERS
There is something rather odd about the following mumber:—
ONE MORE THAN LARGEST NUMBEER THAT CAN BE
EXPRESSED BY SIXTY LETTERS.

-‘EHE'HEI‘E'J}H & Sf;.r.dm Boot—"

THE ROOT OF THE PROBLEM
Find two right-angled triangles with integral sides whose arcas are

numerically equivalent to their perimeters,
If the base is “"a™ units and the hei “b" units, can you find a formula

which might express “a" interms of **b™ ? Are there any other such right-angled

'uﬂ triangles ?
vour formula work for non-integral sides? If not for all such
numbers, can you explain ? .

CHARLIE COOK AGAIN

Charlie Cook found this problem in his Maths book. “Because of the
current I can travel at 3 m.p.h. upstream but 6 m.p.h. downswream. How far
away is a place to which the return journey requires 2 hours 2™

Charlie’s solution was: Multiply 2 hours by 6 m.p.h. and then divide by
3 m.p.h. So the distance is 4 miles,

Oddly enough this is the correct answer. There must be some relation
between the two speeds for Charlie’s method to give the correct answer.
What is the relation ? o vt g
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JUNIOR CROSS FIGURE No. &7

12, n3 followed by n: where n B3 a
whole namber,

l4. Six cimes the next prime above 47,

15. The cost of 7 srticles ar 3%p and

l article at 1
6. (asbyc) if 2o+ 725, 3b g9 and
Y=g b,
CLmes Down
L. The number of degrees in sevén-
'ghﬂunfa CLhETE.
2. 1225 de in minutes.
1. The r of & sguare whose
ares it 1156 2q. unirs,
4. The value of 2% —2 when xX-=10.
7. 11298 -=-21.
B IT T XA
, prirme ., Wi 10. The sum of all the even nombers
3i"ﬂ:¢ o of 14 64 1'1“1:: q:ilﬂﬂl:p:ﬂ'mhu
a square root of 1 1. 11. sam cu
5. Seven cubed. between 10 and 300.
6. 3T xIT. 12. The area of a square whodse peri-
-E_Thrﬁ:%mmmtir:nu:nh:rlnhm m:t:ris-ﬁ-ﬂ;mju.-
sum is 21, 13, +4r —(Sp 4+ 2q) if p=3, qu5
10. The larger of the two perfect Eﬂ'n-m
scqquares between 400 and 500, E.G.
SOLUTIONS TO FROBLEMS IN ISSUE MNo. 75

FONCE 2
There is Ao Liredt to the size of the square bon the height increazes
with rhe lengeh of rhe side.

UM WITH FIGURES
“The number is 10§ 44925 LS CIRA4O9 TS 1 ke found
sfasting -m:u'“m dividing by 7 adding the m of the ....’:‘:
WE Yl R

SPFOT THE EREOR

Ii 14 cormest to the atEp —x -~ — L, them it should resd either x= |
of &' +X+1=0 and It ks che second possibilicy chas was given in
the heginniag.

JUNIOR CRO3S FIGURE Nuo,

Eﬂﬂ.ﬂjﬁ'ﬂﬂ!ﬂ—wmi:' refies ifi abierfare rows of 30 amd 19 el an e sow can b
ed Er pivimg (5 = 20 54 = 49) = 178, or algermagively che cigareties combd be ahredded. .
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cont lsued from previgus page

Stages of a Plane Table Survey.

1. A sheet of paper is fastened to a plane table and a straight line AB 15
represented to scale.

2. With an Alidade (Sighting rule) sightings from A are taken on P and Q
and lines are drawn on the paper.

3. The plane table is then orientated at B and sightings from B are raken
ﬂFPFn;IddQQ Intersection of the two sets of lines gives the positions
o

e Pack®pf m = = - mEEE s s .

D.I.B.

MORE POWERFUL

In issue Mo. 66 we asked for solutions to the problem al Lbdigde
1002+ 10b+c. We also asked if there were any two digit numbers for which
al +-b?=I10a-i-b, four digit numbers for which a4 bdct4-dd=1000a-
100b <+ 10¢c - d. We have received a letter from Monty Solomon of New York
in which he quotes the following results obtained by Mark Fienstein, Andy
Sipka and himself using a computer.

| digit number  0,1,2,3,4,5,6,7,8,9

2 digit number no solutions

3 digit number 153, 370, 371, 407

4 digit number 1634, 8208, 2474

5 digit number 54 748, 92 727, 93 084

6 digit number 548 834

7 digit number 1 741 725, 4 210 18, 9 800 817, % 926 315

Onar thanks to Monty and his two friends.
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R.M.S.

SENIOR “DOUBLE CROSS"

ﬂmuwdﬁltmm-::mﬁ;m left, matcheés with a particulas lerter i the crossword,
t. Cross-references

" HIJ Is re

AX] if pol ABCDEFC:
belongs to the

set BCDEFGH

VBT 16 g 004

ADD «+0DD —-0ODE,
F4+x%x+8 if = I the fourth root
of 14 641,

- [a,h) given a >bh >(), Bab =468 and

(a2 +-b7)— 403,

12. HA

L.
16.

I8, pd
9.

(b.a) see 11 across.

‘The ¢co-ordinates of the rwo poinrs
my-:ﬂ—lﬁ:!-’g—?l:— S wherethe

lhptu-ﬂ-{l.lmfnlu&f:ﬁnt}.
q—’-+1'|:'.i if Z2pi3ge=17 and

;ﬁ'iﬁl*h’ : l—'ﬂ.: +y—28==4
e Bk - 2
Croes Dows

. Product of rhree single-digit odd

numbers.
(uv) if uv =35 and == 1.4

¥, Subtrecrt half @ dozen dozen bhakers

Tt o -l

dozens from a quarter dozen dozen
of cubed bakers dozens,

2nd, 3rd, 4th rverms of

L = . — 10{6—1) given that

Ly =24

. n—4)andmEin 4)ifa+me=

10 and m -4 - n.

. 32 (12345 4 2468 360 1-48 +-5).
. ?E[%dﬂhjllm 12: 34576+ 24078,

15.
17.

1
R, R
282,

may be needed w help

13.
13.

17.

2,
5.
4.
3.
T

th the solution. Finally, decode

=gy A

A prefix -I:-f three letters (very
mizrnpmu

“S* sticks in his lips, as he does this.

. Strides back and removes wo

letters=—nr even Cculs oul  Some
wards, )
I'm inclined to think this s a bat

It's here again—see ¥ acrods,
Tuneful one of the ancient ““ele-
ments"™.

How find i1 ? Point out toe! E.G.

SENIOR “DOUBLE CROSS'" RHYME

7519 T35 7541867, 49 49 981
2367479 DITGITTIO 941 243 47 TALO:
0356 6350367, 47 49 143 86 6351 ¢
OB 7246497 THS6 08 2437 522351 ¢



consfructrm
.'*e'_.r_!.-l'r - Euﬁu

poisibly formed right-angles by strefcks
a ko d'r-nlnpi vidad in m.i'-‘}ra-r .'Ez-l-'#rﬁ

Betungers I508.C.
e aad 25040 Haroay
T Lavelling Rod
a i {rﬁr-l.ul:'_J

C.30008<. Egyplian Surveyors

o

) =
'...'.. -I‘"I-..__ ey
I 4 e B L A cP
x _.F L BAa

6% Contury Military Drumbead Trigonometry

@ lised Yor modern land meéasurermand, the 20 metre -

but nof develgpedara
_l:wvﬂgl'ng instrament

chain has 100 ks
I is derived Framrr Edmiind Gunbers §67, chain of \J 1620 ’/A,
STAGES /N UNDERTAKING A CHAIN TRIAMSLLATION ' — S
—
A C -
i P -

! (&) Followerlines x‘:"md:r"u.u'ﬂ dusbant
+ : g!mﬁ'- r rrarks eack chain
with a rfeel arrow fram a sekof

teri. As each chain length is completed

A, E i Pl v, - -.; Follower collectfs arrou as a tally
ﬁ:} Exammadion :I-.I""ﬂn:l.r.u:d" ard esfablishment of sfations
(A,B.C.Dete.,) foprovide a strong triangular network

|| G

' (Raman) Filled with waker

wvented by Babylomians

A.D. by the Muslims |
Modera Mabmic ﬂhﬂ'ﬂﬂ:ﬂ'ﬂﬂﬁ Lavel

A MODERN SYSTEM FOR ALEASLR NG

(3) An off-set being taken from the track at right-argles fothe chain

Man probably had a crude appreciation of land measurement as far
back in history as the MNeolithic period when the discovery of agriculture
enabled more settled communities to develop. The oldest records of surveying
instruments and technigques date from the early Egyptians: the Rhind papyrus
(¢. 1500 B.C.) refers wo the harpedonaptae, or rope streichers of the ume.
Construction of the pyramids demanded accarate measurement and levelling
from the surveyors available. Incorporating a sphit palm leaf and a plumb bob,
the merchet was used for the orientation of pyramids and temples by star
observation.
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H-W.EE:I baacons direcfed the Roman
rovcad b ldars

MERKHET
Earfiast

A L |
st
ot S

(Eggptian)
(Rib of patm laaf

Eplid af widest srd ]

7

e. IS m.e Vikruviuss CHOROBATES

Kaoman GROMA
Tewo plumb haby of;
it torater steadi
e fresfrarrent

the trough was wsed as a level
in windy conditions

ret Contury Crogs—Skaff
For determining inaccassible lengths

AND RECORDING LEVELS [Métrii)

o

detail from sfafton A fo sfafiore C

Whren fimes AB BL, CDand DA, ther with a

check ling BD, have baecn | & rrap

car b¢ dragsn fo a corveniant seale
(AL werits are in metres)

lirne. Dolted lines représent tie-linas from gote-post fo chain

Unlike the other mathematicians of Ancient Greece, Heron of Alexandria
was particularly interested in the practical applications of his subject. In
many respects, he was the Father of surveying, inventing instruments which,
in principle, differ little froon many of those employed by surveyors today.

Ref.: History of Mathematics, Vol. II, by D. E. Smith; 1
Instruments, Their History and Classroom Use, by E. R. Kiely; Encyclo-
paedia Britannica: Mathematical Pie, 1ssues No, 58 and 63.
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