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LOOK BEHIND THE MIRROR No. 1

In the normal course of events, when we
write 367, we mean this to be interpreted as
30100)+6{10)+7 or 3(10)24+6(10)+T(10)° as
usually the number system in use is based on
powers of ten. '

One day, when Alice was wondering in
Numberland, she chanced to go through the
Looking Glass, but when she had gone two feet
she realised that she was really at —2 and in
consequence of this the whole new world worked
in negative number bases, Hence her understand-
ing of 367 had then been changed to 3(—10)2
+6{— 10}+7(10)" which in fronr of the Looking
Glass comes out as 3010004 (—60) T=247
(base 10). Similarly in the Looking Glass 4657

POLLY MO MEAL COAL IN EAR

FOR TECHNICAL DRAWERS

- comes out in the Real World as 4 — 10007 - 6{ 1003
4510+ T{10)® = — 4 000 L 500 —50-4-7
WHAT IS 1T 2 =— 3,443
N Perhaps you would now like to try and find
! WHAT SHAPE the ﬁgtﬁvaﬂntﬁ of 1, 2, 3, etc., in the world of the
HAS THESE Looking (zlass. Enter your answers in the table
THREE ' ._ and keep the sheet for our next issue.
SECTIONS R ol
AT RIGHT Base 10 Bage = 10 Base 10 Base — 100 Base 10 Base — 10 Base 10 Base - 10
ANGLES TO Numerals Numerals Numerals Numerals Mumerals NMumerals Numerals Mumerals
_ EACH OTHER +"i' 0 -1 19 +10 190 —11
FPlan Efevabion — 2 2 3 T 12 —13
No dofted lines are omilted : iﬂ > 3 }E +13 —14
+5 v — : :
+6 6 ~7 : .,
[ +7 7 —& ~+ 20 —20
+8 8 — G : —21
-9 O —10 + 30 :
: — 30
452 + 100 .
— L}
Copright (@) by Mahemarical | Ple L1d-
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 Certainly Looking Glass mathematicians are indeed handicapped by
their numeral notation. For example, in our notation it is very easy to write
down the ADDITIVE INVERSE of a number. (By this we mean what
number should be added to another to make zero, e.g., 124+(—12)=0 i.e.,
—12 is the addiove inverse of 12), What indeed is the additve inverse of 12
in the Looking (ilass mathematics ? Things look even worse if you seek to
write¢ down the vital statistics of our Cutie « (38, 20, 36). Poor Cutic
promptly fainted when we told her the facts of Looking Glass Life.

Can you recognise odd and even numbers in the Looking Glass mathe-
mancs ; does the test for divisibility by 3 work behind the Looking Glass ?

R.H.C.

Pl

Many inquiries have been received about the decimal equivalent of .

The first 40 decimal places are given below, the sequence was continued in

the issues 13 to 51, the figures from page 320 should be disregarded and the

sequence continued from issue No. 44. This gives the decimal equivalent of
w to 10,021 decimal places.

w=3.14159 26535 89793 23846 26433 83279 50288 41971
A number of mnemonics have been found from time to time to give the
value to varying degrees of accuracy, ¢.g..—
How I bkeacuddle 31416

Book taokens will be awarded to the senders of NEW mnemonics for = or
any other number if it is published.

B.A.

MNAPIER’S BONMES

Many of you will have seen, or made, sets of Wapier's Bones (See issue
No. 30), which can be used as aids to multiplication. These sets that yvou
have met will have been constructed in base ten ; what about making Napier’s

Bones for other bases. The Bones shown are based on the scale of eighr.

2 5 You will guckly see how these columns of
1x 2 5 numbers have been written down in scale eight
2x 4 ] 2 and should be able to construct the corresponding
3x ¢ 17 cards for 1, 3, 4, 6, and 7. From the two cards
4x 1 0 2 4 shown, you can read off the multiples of 25 in
5« 12 31 scale eight.

6 1 4 36 —» 256 (scale eight) = 176 (scale eight)
7x 16 43 —» 257 (scale eight) = 223 (scale eight)

Can you now construct the cards which vou need for the scales of nine,
seven, six, five, four, three, and two. You will find a problem arising from the
diagonal addition, particularly with the smaller number bases.

R.H.C.
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JUNIOR CROSS FIGURE No. 50

5. ToH (base-ten) expressed in base-
twelve.

8. Area of the square on the diagonal
of a re le 1O units by 12 units.

110, Priugi;n] in 4£) which will give
L,20.82 simple interest at a rate of
29, in 3 years,

11. Smaller angle berween the hands of

a clock at 1.16.,
12. (1.5, B) rotated 180" about (4,5).
CLUes Down
1. Area, in $qQ. units, of aangle ABC
in 3 .h:russ _ |
Ignore decimal points and signs in < Hmmk’ ﬁc;mijﬂﬂémﬁi
soluiions. height 2.4 metres. (v =33).
3. Sum (in £} which becomes £59.67
CLUES ACROSS after an increase of 1239%%.

1. lﬂdmi:m :i:ggyan;s to the nearest *. Solve : %_12:3_

?ﬁ - (=0T '“'}EE 7. Cost (in £) of filling tank in 2 Down

3. if AC=={7,1} and = (=251, , Elﬂ uel at Tp per litre.

5. ?‘.—f, as an ordered pair in 3-Across, EI'.' ot of (0,65 in the Lhne
if X is thwm (3,5,&.5_]!, Y iz =@ vy =x-+2. -
point on and XY is parallel 10. 13 —3% as a decimal fraction.

o AB. D.1.8.

SOLUTIONS TO PROBLEMS IN 1S5SUE No. 56

SENIDOR CROSS FIGURE MNo. 52

Clues Across: 1. 3467 ; 3_16; 5.65; 6, 120; 7.6990; I1. 528 ;
12. 8502 ; 14.TBO; 16. 56 18,23 70 2565

Clues Diown 2 1. 36; 2. 456: 3. 12; 4. 5020 ; 8. 0580 ; 9. 925 ;
10 24725 13, 256 15, B3; 17, 65,

JUNIOR CROSS FIGURE No. 49

Claes Acroag = 1, 523 3. 136; 6. 441 ; B. 42 9. 243; 11. 10D ;
13. 34; 14.456: 16.43%; 17, 35

Cloes Drorwrr s 1540 ; 2,24 4, 343%; 5. 62; 7. 120; 10, 404 :
1. 143 12, 165; 13, 3 ; 15. 53

EUTIE-I'$ IEI-H.?I}F.EAMI—TM Serie=g 5 8 DIVERGENT SERIES bBut it :[E':'E'rg:és: vary slowhy ard =o
it would rake a long time 10 accumuinte the necessory funds o buy the car.

WHAT IS IT #—

One pﬂﬁaib le solukion

mIiEE?ﬁ.F?EI{ER—ﬁ:ﬂ was a mistake in the article. The message should have read ¥ SEMD

Emﬂlﬁlﬁﬂﬁﬂiﬁﬂ—ﬂﬁ is the numbser of the Flying Scotaman enging, One train travels toace as

TEDIOUS—A bracket was omiored [3(2¢304 e)]* =492604 ¢ must be 4 and ¢ must be equal 1o B,
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A NEW LOOK AT AN OLD PROBLEM
Eﬁ,ﬁ} + (1,2) = (8,6) = (4,3)

3,6) — (1,2) = (2,0) = (1,3)
(3,6} = (1,2} = ?
(5,6) = (1,2) = 7

The above operations can be written in a more familiar way. What is a
more usual way of writing (5,6) ?

[ ] [p q] {Hp b+q
c+r d-4s
2
P q apbr aq+hs]
and [ [ } cp-+dr og--ds
Are these fwo operations commurtative ¢ that is, can the expressions

in the two brackets on l:hc: left of the equals sign be mterchanged without
changing the value of the expression on the right of the equals sign ?

Under what conditions will the expression on the right of the Ccf]‘uﬂlﬁ
sign remain unchanged by interchanging the expressions on the left
equals sign ¢ Check vour answer by substituting numbers in the expressions.

B.A,

STAMP COLLECTORS® CORNER No. 24

DEMOCRITUS (c.460-370 B.C.),
head of the school at ABDERA in
THRACE, eclaborated and I:E]]]}lﬂf.‘d
the theory which had bu;n first
forward by LEUCIPPUS of MILET S
that all mﬂm::r consisted of small in-
divisible particles which he called
ATOMA. Democritus supposed that in
a solid the partcles were fastened
together by some kind of bond, but that
1:1 a fluid or in air they were in conunual movement with very ]:ugh specds.

gave an lanation of air pressure which is very similar to the one now
m:mpm In the cenruries that followed many arguments were put forward
for and against the hypothesis but it was impossible to disprove or to justfy
until ]nhn: Dalton found in 1802 that an atomic theory helped to explain

THE ABSOLUTE LIMIT?

. z
The fraction ;TE:EEE be evaluated for values of x by substituting

the particular value of x in the fraction. x—=10, the fraction =108=0,923,

117
x="9, the fraction =gg—ﬂ 917, complete the operation for values of x down

to xE2+

When x=1, the ﬁ‘ﬂtﬁﬂﬂ=%— which cannot be evaluated. By taking

fractional values of x between 2 and 1, find a reasonable value for the original
fraction when x=1. Draw the graph ::sf'th::: function.
Can you find a simple way of overcoming the dilemma ?
B.A.

SENIOR CROSS FIGURE NMNo. 53
Submitted by Mr, G. L. Culverwell, of Bexley.

ElN i.ei T s

=

6. The extremely simple indrormic
number, which, divi ine 2
Across, produces another palin-

i dromic nmumber consisting of itself

4' oy either side of 1ts double,

: : 17. Familiar with James Bond.

"“i—l 18. The wear in which the Pope ex-
. | communicated King John of Eng-

21, Ti:u: palindromic sguare roor of
' 3 Down.

22, The cube of 3 times 4 Down, or of

9F times the reverse of 10 Across.

CLues Dows

. The cube of a sacred number, {The
digits add up o 12 Across).
. The (momotonously ) palindromic
1/ 2 Across.
The ratio of the circumference o
E|.h--':'=i|' Acr'u-sm FTE:: -n:&rclc

- igits add up to
16 Across. i

CI.UES ﬂ{:nuss

2. "T'he easily remembered palindromic
uare of 2 Down.

I

: , : . of 10 Across, ered palindromi
chemical reactions. More recently, research has shown that the particles that m:,-siqﬁﬁﬁ square of the M ;rh" casil i’fmg pa ic
Dalton 1dentified as atoms are not indivisible. Greece issued a set of stamps of 10 Across., square root of two hundred
with a portrait of Democritus to cclebrate the opening of her first atomic 7- The Eq';lirﬂ Dfa:df}ﬂwn, or the and three thousand four hundred
power station which depends for its energy on splitting atoms. last digit, then repeat the 9 “dpﬁln:,dmﬂm number of which

CV.G. o aAn unf::-m.l.nan: number whose " the square of the first two digits is
s?iam is the reverse of the square the reverse of the square of the last
Of 1Is reverse. oo digics.
SUBSTITUTION ill %‘h-: sqquare root of 6 Across, 10. Thangl:.lmr:ufiﬁ plus 45 = (5,
. . 1. Ten thousand more than the cube 12. Five squared ml:-u ter la

WHEAT-+ = The addition problem on the left is correct. Each letter of twenty less than 4 Down. 15 Tmﬁmmmmﬁqﬁ‘ﬂ E1E A
FIELD represents a different figure, but the same letter repeated |2, The radix of our counting system. 16. The year of the union of The Allics.
FARMER represents the same figure each time. What 15 the smallest 13. Seven scores plus 16 Across. 19. A palindromic number whose digits
base that can be used ? 14. Reverse of 9 Across. add up to the sum of its first and

Solve the nroblem. 15. Square of the pumber formed by last two digits.
Pr the first three digits of 2 Across. 20. Twenty-one times four over three,
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moire

The material known as
Moiré, or shot silk, appears
w0 be covered wi;h bands

w of colour which flow over

the surface as it is moved.

A similar effect can be ob-

tained by using two trans-
parent pieces of celluleid
pramted with identcal pat-
terms of lines or circles.
These patterns are often
called gratrenles because
they look like small grat-
ings. It two graticules are
placed together and heid
up 1o the light, they pro-
& duce patterns rather like
those illustrated in MOREE
PATCHWORE  PAT-
TERNS in 1ssuec No. 33,

The patterns change as
one graticule 15 moved

over the other, The llus-
trations at the side of the

pages represent pairs of

graticules. A pattern in
orange is printed over an
wdentical pattern in black.
Unfortunately, we cinnot
reproduce the effect of the

changing  patterns pro-
duced by two transparent

praticules, (These can be

Z ##® obrained commercially
= from PROOPS BRO-

= THERS LTD.).

These patterns have
serious applications when-
ever one part has to be

patterns

ff f
f mi ﬁ"’r [

bands appear, g, 2. If
two sets of radiating lines
are used, they produce a
patern 'I:}f circles if one 1s
displaced shightly, Fig. 3.
As the displacement in-

N CIEASEs SO the number of
wawane circles increases.

In making colour re-
W productions of paintings a

number of printings in
d.'lﬂ'er:nt colours have to be
pla::-:d accurately on the
paper. 1o ensure correct
allgnment, the first print-
mg may have a row of
gmu.mIﬁ in the margn.
E.-ur.:h of the subsequent
prmnngﬁ places another
graticule on top of one of
these. If a prinung is oL

755 of true, a Moiré pattern is

produced. By measuring
the pattern, the adjust-
ment can be calculaced.

In precision engineer-
ing applications, very fine
graticules are used which
have to be examined under
& MICTOSCope.

Readers in Sixth

> ZI. '-E5-“;555531::555;.:_.__ Forms should be able to

roduce a formula for
ding the error 1n angle

"’s,l from the number of pat-
~ terns to the inch for the

parallel line graticules,

M "'- Calculating displacement

from the Moiré patterns
produced by radiating

ifl lines or concentric circles,

Fig. 4 & 5, 15 more diffi-

I cult but not impossible for

{ placed accurately on ano- WA o /
== ther. LA anyone who hopes to
If two sets of cqually Y " Sl iy A level Mathematics.
spaced hPﬂIﬂflﬂk h;;‘f: are e mﬂ’:l ilc circles need not be
w used, they look like one AN e o sty equally spaced. Can you
pet if they are accurately \\ N e find a formula for the

¢ aligned bur if one s radii of the circles which

rotated shightly th prn—
duce cross bands, :1]:1" )

As the angle I:n:twe:m the
two sels 15 mcoressed more

would make a displace-
ment produce a Moir¢
pattern of paralliel lines ?

C. V.G,



