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GEORGE BOOLE, 18151854

. Nowadays students” grants
| ensurc that no bright boy or girl
= is denied a university education.
A hundred and fifty years ago,
24 John Boole, a Lincoln cobbler,
2= could provide no more than a
' primary education for his son,
= bur the end of school did not
R T g U mean the end of learming for
N e - George Boole. Mr. Brooke, a
& '@ . bookseller, taught him Latin and
- i from borrowed books he raught

G 2 22 himself Greek, French and Ger-
ST e man. At 16 he was able ro obtain

;-:.:_; 1 I|'.' ;:' ek )

'Bﬁﬁ!ﬁ:ﬁ%ﬁ Pty gl lfTTT i a post as an assistant in 4 small
I T S private school at Doncaster. At
= 20 he established his own school

im his native Lincoln.

He becgme -interested in
Mathematics and, without help,
he worked through all the books
he could obtain. When he was
24 his first paper was published

A DIAL-ADDER

Material - Fairly stiff card, 50 used matches, three § inch screws, wooden backing-
board about 14 mches by 5 inches, balsa woaad, glue.

{oarri chFaic fr o

1. Cur five 4 inch diameter dizcs from the card.
2. Use a protractor to divide cach disc into ten equal secuors.

3. ]:I-]:'al.'q.l_ two circles of radius 17 and 1} inches radil on each dise, concentric with b B in the {:.gmhﬁdgn: Marthemanical
the disc. - . e cmaced dialling slots | - Journal. Before his death at the

- ﬁ;ﬂ‘t‘iﬂéﬂ;;fmﬂ sectors as guides, Ut cqually 8P aTlng wions age of 49, he had published over 50 impnrl::&ntf[:i ers a;:l.ac} several hﬂﬂ]md

) ' — . ther - » He developed original ideas in the treatment of differental egquations an

> :i:t i?"::hﬁl:'ﬂhmﬂ tr:df[:{mdﬂ ; m,:ﬁe bim tﬁ :’dgt of ﬁ ;,-LT o Eﬂf‘ﬂ“’: finite differences, but his greatest contribution was his work on formal logic.
carricr. ‘This is the units dial. As lawvyers know to their cost, it is difficult to make complex statements

6, Cut three discs of dimmerer 24 inches. in words which can be understood, and understood in one way only. Boole
7. Repear instruction 5. On the underside of the double disc, stick ten matches conceived the idea of expressing arguments in an algebra which uscs letters
ﬂdiﬂu‘j’d. all il.l.it !.'I:H.Eh!.‘l‘.'h,;t the -l:'irl:'l.lﬂl.'lrﬂﬂﬂl:h P-Ellf'l'.!.:f cover thesce b'.'!r E'“JD.E: oo s_mnd :ﬁ:"-_'- statements mﬂ :E-]F:I'I:I.hﬂ-]E Ty m.d ﬁ}: Wﬂrdﬁ, 'El].':h a5 “ﬂ_‘ﬂd;"

on 8 2} inch dise. This iz the tens dial, Conti - g8 “or.” “not.”® His work attracted such attention that this man whose cehool -
ing had finished ar 12 was made, at 33, the first Professor of Mathematics

TR of the new UﬂJ\rﬂTEit}' of Cork.
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The rules of Boole's algebra of logic n:hfﬁ:r from the ru]::s of urdmarjr
algebra. If @, b, and ¢ stand for numbers, “-+ means * plus™ and "™
means - mult h-m:l by,"” we know that

a H{b+¢}—{a:{b]+{a—!—c}mtrunaand

a +(bne=(a+b) xXig+ c}mt‘als-e -
but if @, b, and ¢ represent statements, ‘" means “or” and T X7 means
“ and,” h-m_h 5tat¢m-|:m3 are true.

In 1938, C. E. Shannor, a student of M.LF. saw that Boolean Algebra

could be a maﬂ problems in electrical circuits. The Bell Telephone

Company the algebra as a means of nml:.rmng faults in telephone
::m;num Now, Boolean algebra is in everyday use in the design of auromatic
-:-n-ntrnl systems and of compurers. Dll:ler algehras derived from it have led

t discoveries 1n I:l'll.-E]Eﬂl‘ C.V.G.

m:::! Pie pamphle Fletcher frncludes a seciion

LoH O wamn.:!l r:ﬂmafe:trmf circuiis.—ED.
ﬂrﬂrﬂwdhmwmdmﬂrn R. H, P. Boole, corn of e daveamdarnis,)
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WITHOUT A WORD

Each empty square requires one figurc so
that the working from to bottom and from

left to right is correct. the rules that
u have been given in ordinary working,
ODMAS:. Can wyou find values that abey
BODMAS? B.A.

DARK GLASS

You have some pieces of dark glass.
Each piece reduces the light passing through
it by one half, By how much is transmitted
light redwced after passing through (a) 2
pieces, (b) 5 pieces, and (&) 10 pieces?

J.E.H.

CUTIE

Cute decides to start saving for her
Summer holiday by putting something into
her piggy bank every day. On the first day
she put in a penny but she realised that a
penny a day would not amount to much so
the next day she put in tuppence and on the
next day she put in fourpence. If she kept
this up, doubling the amount every day, for
a month, how much would she save ¢

C.V.G.

374
62591 66854

51333

T429% 28180 72471

FOR EXPERIENCED MATHEMATICIANMNS

Great interest was shown in the problem of finding the of the sides
of the triangle circumscribing three circles. which was given in Issuec No. 46, It
npp:nn: thar ouar ** ienced mathematicians ™ have an ape range of eleven o

over seventy. 1 he standard of the enrries was very high, piving both calculated and
drawn solurions. EBExcellent riuninies existed for slips in the calculadon and a
number of the artempts took of them. The lengths of the three sides were
17.05, 31.02, and 34.€5 inches correct to two places of decimals.

C. M. Booth: Pinmer s Doreen Broadberry, Shirley ; Mrs. V. W. Carter, Bury S
- s LINnner i - ) f.
Edmunds ; A]m:n -I::nu]r: Wﬂﬁﬂ-ﬂp&% If:r-u MNew -Ell:ln:n-:n ; James T.
Donan, Y G. F*Gn:m, = Alan HJI]n: mehmn Vanessa H:Il,.
Easr Kil 3 Iln-'_l.r . Jones, il:s-ill Gavin Kelley and William Taylor,
Billericay ; Miss R. Ellih-erg:, Sunderland ; Dl:u;l'l.ﬂld. M. Salisbury, Baldock ; Mr. C.
Sanders, Gaildford ; A. Sims, Mewport, "Mon.

A STAR
DISSECTION

/2\
\/

SOLUTIONS TO PROBLEMS IN ISSUE No. 47
PAIRS PROBLEM The first part is satisfied “1}"!,5; 4 %93 1%

Lt the numbers be x and v, then o = (X 4-9) ==
e 22 EE L A e factors of 216 are 28,35,

=1

Hence the possible pairs are 100,33 T34 5 55,55 39,7
WITHOUT A WORD

Three secrs of sohnions arc possiblc.

3 — 1 % 4 == B £

5+-l-3—-3- -

P E 6= +

WEIGHT OF RATHN (GlHing on onc acre s J01] toms,

THE SATL would reach the top in 9§ days.

THE EQUALLY DISPERSED onions would ctotal 37,

A CUITTING FROBLEM with the cube would leave & volume of 384 46 cubdc inches,

The momber of prefects at the ODD'S O Valentine Dance was 33 ; 15 girls and 15 bogys.

Trea FOLIE. balls from the bag would ensure that two were the same colour, MNITWH balls
o erisnTe At legst ome of each colour,. ELEVEM balls wouold have o be removed foom
lhahllluheﬂ-ﬂlﬁnihlllhlﬂ'ﬂ'ﬂt!ﬂ

EEMIOR CROSS FIGURE No, 45 Si:r-ﬂﬂtﬂﬂ!dﬂwﬂlltﬂ#tﬂmq

28,9 ; 25,10 ; 19,13,
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—— 3 e= 3
6 = 4

Croms Aceoss: 1. 136 ; 3 28 ; Llﬁiim&m m.m:-l llﬁ-E 12 1632,
Crues Dot : 1. 108z 2. 640 1 3. 2077, 4. B4 7, 2106 5 B, 341 ; ©, 512 ; 15, 6.
mgmye " e 1 mnd S*ieoe n -
I. lllll - "R EE e o —
2 4 6 2 a1,
IUH[L‘;IH'. CROSS FIGUEE Mo, 40
ACROES & 74 5, ]Hl T. 28 - B 35 = 9. 1273,
%ﬁm z.':mi 13 6. 121: 8, 37
379
95889 TOG95 36534 C4060 34021 66544 37558 20045



Conrinusd from pages 390

8. Omit instruction 5 but repeat instruction 7 on the remaining 4 inch disc. On
the under side of the 2} inch covering disc glue ten egually spaced matches
rdnmﬁm;,mgmn&m:h:mungz;mmm This is the hundreds

9. On each dial mark the digits 0 to 9 about 1 inch from the centre on the radii
through the dialling slors as follows :

UNITS DIAL Enter © immediarely anticlockwise of the carrier, then continue
with the remaining digits in an anticlockwise direction.

TENS DIAL Enter O immediately clockwise of the carrier, then continue with
the digits L wo 9 in a clockwise direction.

HUNDREDS DIAL  As for the units dial,

10. Draw a central line along the length of the backing-board. On this line mark
the centres for the discs 4} inches apart.

11. Cur three 2 inches diameter discs as cover plates for the faces of the dials, In
each cur out a one-tenth sector so that one digit only can be seen at onoce,

12. Screw each dizc assembly o the backing-board and srrange the cover plates so

thar the digits are viewed ro the left.  Glued 1o the screw head, the cover plates
should be immovable.

13. On the board, mark the digits adjacent to the dialling slors as shown.
14. Consrruct dialling stops from balsa wood and ft them so that they do not

obstruct theé carriers.
15. Moark in arrows o indicare the direction of dialling.
The discs are designed so that the tens carrier does not operate the units diad,
Having completed this model, try making one for another number system or for
pounds, shillings and pence. How counld the machine be uwsed for subtraction ?
D.1.B.

A LADDER

A ladder stands against a vertical wall, and the foot slides away
the ground (which is horizontal), what is the locus of the mid-point ? S.T.P.

Under the integers lslldaiﬁ,?wﬁmnm:hnwuﬁha
same integers. Find the difference between the two i each
column. Prove that these absolute dafferences cannot be all different.

A book token will be awarded to th= best solutions —ED, RHC,

Write down the next term in the sequence 1, 3, 5,12,24,30,129,24{?.

SOLUTIONS TO PROBLEMS IN ISSUE No. 48

It has been decided the: the solutions of the problems shall be given in the current issue except
for comgpetitions and Cross .

WITHOUT A WORD: 8= 2 4+ 5= 0, 2 =3 4+ T = 65 +4=—31= 3

TWO DARK GLASSES reduces the lighe co one balf squared, or ome guarter ; fve pleces 10 obe
ﬂiinr—wwﬂqﬂ.nndt-:ﬂtd{}!“ﬁtthtmﬂi}g: a

CLUTTTE had saved 2% — | pence or owver four mallren pound s
in a thirry day month.

THE 5 TERM SERIES which adds up v 153 in
112 +3] +%01 45

A PENNY FOR YOUR THOUGHTS shows the values *n
penice ol the curpencey of the counury $0 vhe et verm will be 1, 2040

DISE JOCKEY RIDES AGATM, The needle travels.
aborur 13 3 along an arc of o circle,

A LADDER falls and the pach of the mdd-point of the ladder
iz m quadrant of a circle, v

THERE'S NO CATCH, The boy scored I rns.

378

60357 90646 92565 04936 BI836 09003 238009 20345

PRESIDENTIAL PROBLEM

LYNDON Each letter represents a different digit. Can you
B identify this multdplicaion problem ? R.M.S.

JOANSON

THE 5 TERM SERIES

The 5 term series 1222432142452 involves the first 5 natural
numbers in order and adds up to 55. Can you devise another series of
5 terms involving the first 5 natural numbers, one per term, which add up
tw 13537 R.M.5.

DISC JOCKEY RIDES AGAIN

The diameter of the latest top 20 record is 7 inches. The outer 4 inch
is blank and the unused centre has a diamcter of 34 inches. If there are
91 grooves to the inch of radius, how far does the needle move during the
actual plaving of the record # _ R.M.S,

One track of Tom Lehrer’s latest L.P. record is called New Math,.
We invite you to listen to the recording and write, in about 250 words, a
similar monologue on some aspect of the new mathematics. A book token
will be awarded to the writer of the best attempts which will be printed
in a future ssue.—ED.

THERE'S NO CATCH
There was a boy who played cricket,
But he always used to smick it
The square of his score,

Plus nine times it — Not MOTe,
ualled the length of the wicket.
he make ?

MODERN CROSS FIGURE

How many runs di

13. Number of combinations of 11
things taken from 13.

CLUES ACROSS @
1. WVectors, (8, — 2% +— (4,7).
5. The reciprocal of 0.618.
8. The binary number 101000010 in

denary, ‘

10. The pumber of possibilities with
2 dice.
{A]J perfect c:ul:-c-s} ﬂ{MuI-
tiples of 3 below 100, }

. T'he |:!il'lI:I-I:|'Lll:1: of the number of
edgezs and the number of faces of
an cosahedron, - . _

4. Pf;?;“ﬁ?wmmmﬂ . Tan # when sin & = {3, as a deci-

T oy oy Sy T B -
g. Ten omes tl'n:-h siz¢ Of 1 across. 15, nﬁi"" eed, mfé;ﬁ'::il?':':"t?fﬂ h":fsllt*
o,

R 11.
Croues Dowes:
124 4 32 in base five, 12
Both =solutions of
¥2 = 11x -+ 30 = 0, smaller
first. 13

o

67.61 francs in lire to 3 sig. fig. when when g = 32 ft. per sec. per sec.

L1 = 1368 [; and £1 = 1740 lire, Chriir cormmas and decimal poinrs and
Twice the second prime after 131. ework ro the appropriare ruonber of figures.

12, *.n--F ;(1-2 <+ 4% dx o 3 sig. b D.L.B,
Take = = 3. 14.
3T
70791 19153 26734 30282 41186 04142 63639 54800



Golden Ratio and
Fibonacci Numbers
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THESE COMNYERGE TO 1'6i83 — THE GCOLDEN RATIO

FiB O ACCH EEHIEE

THE S5UM OF TWD COMESECUTIVE TERMS
GIVES THE RMEXT TERM IM THE SERIES

| Lewnarde FJ'H-:Ir'IIII-II-I:I- ar

TAKING RATIOS OF COMSECLTIVE Das AL P
Py T .tf*if:’:‘ﬂ,u
R S e e SUM CF HUMBERS |72 ,

LINE GIYES &
FIBOMNACCT

| ntf=l=l = O
; 1 m 2 14

Lt
sl =12 JF = 1818 for-0-618)
L
I 1 - I
SOLDEN RATIO Is LEIE TEiE
= "8 ar 518
E:l.'-n 3 Decimal F'I-i-l:-li:r
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THE PENTAGOMN & PEMNTA GRAM
contain the GOLDEN RATIOD

Al AC _ PC Q0 e
B PC T Oc T PQ e

Month & 0Otz e TROH o TN g pnea U R oas raa TN Has

THE MUMBER OF PAIRS OF RABBITS LIWVING AT THE END
OF EACH MONTH IF THEY REPRODUCE TWO MOMTHS
AFTER BIRTH WITH ONE PAIR OF OFFSPRIMNG EACH MONTH

L.E-M-ﬂ.rd.-ll-ﬂfﬁ'.:lﬂ.- NP - I1.=.|i4:ll:! ,
.-4-":-*'

b DI

= i2 % £ 8 I3 27 54 55 A9 (44 238 —-=——

O EACH DOTTED ‘,!3,-"'"&""-1

.ﬁ SUMFLOWER SEED-HEAD STUDIED

I"rroOr-

s i

“20"15 & 1

|
""'}5135352171

J,HB 56 7O 56 28 8 |
19 56 84 126 126 A4 36 9 |

Ew)

THE LOGARITHMIC SPIRAL

LET 3IDEF = 3
% = cim 187 ,‘.E - ginld"

x =2R3n 15* - E.T-I: ® Or 3080
+a 2 = OGIER

w’“‘ HAD 4% CLOCKWISE SPIRALSE AND TG SHOWR 1M THE GOLDEM

ANTI KWISE SPIRALS. 28 =167 . RECTANGLE i5 PRESENT

e - s [ f - b)) SERIES cOULD BE 154 711 13 294776 1N THE SNAIL SHELL &
FROM : o oed E.n:.-l-d. Eq,-l-?.nl.. Ba sy e e i M ANY SHELLFISH .

Birth. o 1 Puir A LARGE NUMBER OF FIR CONES STUDIED HAD LD - 52'-!
Month 1 Tl 1P 8 CLOCKWISE & 13 ANTICLOCKWISE SPIAALS |$*34-11==1
Hmﬂtm el 2 Pairs L. H‘H-:;_EE = |
i-hnﬂl,ﬁm{ﬂﬂﬂ 3 Pairs +, . | EfR e 3O =
. e == |'B6l8 3 T8 — A7) = |

month 4 T g reet T8N wag 5 mine . £ 345 —21°55 |

Month 5 TS} o3 e d 000 s T e25 0802 B v IS Pirs REGULAR DECAGON

LET RADME =R

" ~ONSIDER A LEAF ON A STALK
FREAQUEHMTLY THE WNLMBAER OF
LEAVES COUNTED T3 THE MEXT
LEAF EXACTLY ABDVWE THE FIRST
will BE & FIBONACS WUMBER;
A5 ALSO MAY BE THE NUMBER
OF REVOLLUTIONS ABROLT THE ;
STALK. i

- w — B -
. ‘

\F MUMBER OF REVOLLUTION 5= m
AMD MUMBER OF LEAVES =n

ARRAMNGEMENT = M3 SPIRAL.
41

2000 YEARS AGD
GREEK GEOMETERS WERE I

INTERESTED IMN THE GOLDEN

RATIO, THE RATIO I3 WEED
I THE ARCHITECTURE OF
THE PARTHENON.

DURER , THE 16 CENTURY
ARTIST, USED THE GOLDEN
RELATED S5LOFPE 1IN FAIRTIMNG
AMND SCULPTURE .
LEQONARDO DA ViMC! FOHLUND

THE SLOPE |W THE PHYSICAL |
FORM OF THE MUMAM BODY. |

COMPOSITAE FLORAL FAMILY

WALL LETTUCE 5 PETALS

OXFORD RAGWORT 8 PETALS

RAGWDORT 15 PETALS
.1

L B S " R —— ——

Th: F:'I:r-umml sequence of numbers owes its name 1o the I'l:almn m-nﬂlcnutlﬂlﬂﬂ.-f
Leonarde of Pisa (olten abbreviated to Fibonacci)l, Born in Piss beoween 1170 and

1175, he was educated at Bugia and travelled about the Mﬂtﬂﬂﬂnnﬂﬂw llecting
in[::rrmltmn about mathematics. In 1202 he returned o Pisa and Liber

Abaci,’ 2 book which established the introduction of the Arabic n.mn:m in Burope

and provided a foundation for future devilo ts in “E’iﬂ and arithmetic. In
1220 he published a book on grometry entitled, * Fractca etria.’
o4& Q oTe 9 0 13 fag 5 ')
lT? T°T°% TT? e
i i i i 5 [3 o 2 -l".:l
? 4—-‘——— 53 (=2 o | o |
s 2 {1y 14
i 1 [ o o -gl}
.ﬂi‘h.ll- E F-lrn.l.f.r
376
04480 02670 49624 82017 92396 47669 75831 83271

A dmm: bee [',.I'I'.I.iE.I-E} has a mul.'h:r but no father, as the queen's unferrilised eggs
hatch into drones. The gueen's fertilised epgs pmdu-:-:': either worker bees or queens.

The diagram shows why the number of ancestors of a drone must in any generation
be a2 Fibonscei number.

The s i also found in floral families when the number of petals is con-
sidered. ‘i%i: has relevance in evolution.

Ranunculaceae family : Burtercup, Larkspurs, Columbines, some Delphinivms,

all have 5 perals. Lesser E:linn:l:m:a and other Delphiniums have § petals, Globe
flower seme Deuble Delphiniums 173 petals,
Compositae family -
Wall lettiece (rare) 5 petals Kageeerd (fairly common} 13 petals
Oxford ragwort 8 petals Asters (hairly commen) 21
Freld daisies (most commont 34 petals

Michaefmias daisies 55 petals or B9 petals
Of course, one cannot expect o And these exact numbers on every example, due
to variocus mutations which might occour, but in general a mean score would definitely

tend towards these fgures,

References : Fibonacoi Numbers by ™. N, Yorob'ey, publlshtd by Pergammeon Press ;
On Growth and Form hﬁrﬂﬂ'ﬂm W, Thompson ; Recurrence Relations by T. .
Eletcher, Marhematical The Golden Ec-::mn or Golden Cut by Manning
REobertson (Joumal of the Rn | Institute of British Architects, Vol. 55, MNo. I,
1948 ; The Language ufi"r'lﬂthnlmnl: by Frank Land.

Some indication of the uses of the Golden Section in sculprure, painting, archi-
tecture and fuarniture is given in the book, * Pracoical Applications of 5[:l:lﬁn:llrnli: E¥m-
metry * by Jay Hambridge, published by Yale Press, 1932 D 1B
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