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1. Numbers and
fingers

Many thousands of years ago, when pcoplc asked the
question, “How many?” thcy nterded 1o have numbers

Suppose you wanted te know how many shecp you had
te make sure nonc had been lost. Suppese you wanted (e
know how many rdays had passed sincc somcthing had
happened. Supposc vouwantcd to know howwmany siran-
gcrs were approaching canp.,

People could shew all they had of somcthing or mentiun
cach objcct. If somcone asked yeu how many days had
passed since the last timc the tribe had killed a bear. you
could say, ‘A day and anether day and anothcer day and
another day and anothcr day.”

That's rather clumsy. It weuld be casy to losc track.

You ceuld makc a comparisan with s¢mething c)se,
You might notice that just ncar the river there was agroup
of trees There was a tree and another tece and another
trcc and another trec and another tree. You could say,
“Tle many days that have passcd since the last time the
tribc killod a brar is the same as the many (cees that
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ate in that clump ovcr there.”

That would really answer the question. By looking at
the trees, somconc could get anidea about how many days
had passed.

But will a pecson always be lucky enough te find a
group oftrees, flowers, rocks. or stars that arc just as large
as the group they are being asked about? Will you always
be able to point to some handy group and say, “That
maoy"?

It would be very nice if Yeu eeuld arrange to have
groups of different sizes always near you. Then whencver
there was a “‘how many’* question, you could pick out the
right greup and say, ““That many’'.

Almos t any person who thought that about how cen-
venient it would be to havesuch greups would be likcly to
think of the fingers on one's hands. Nothing ceuld be more
cenvenient than a person’s ewon hands,

Look at your hands. Each onc has a inger and another
finger and another finger and another fingerand anether
Jinger and another finger. You sould hold up your hand
and peint to the fingers and say. “The many days that
have passed since the last time the tribe killed a bear is the
same as the many fingers [ have on my hand.”

You can give a name to each finger We call thic one that
sticks out by 1tsclf the ¢Aumb. The one ncxt to the thumb
is the ferefinger, the next onc is the middle finger, the nextis
the »2rg fiuger and finally there is the fttle frrger,

You can hold up as many fngers as you want. You
osuld hold up the ferefinger and bend all the other fingers
out of the way and say, ' This many’*. Or you eould hold
up alorefinger and a middle finger and say,“This many" .
You could hold up all the fingers on one hand and the
Jorefinger on the other and say. * This many”, and so on.

It would be nice, however, if you didn't have to hold up

Giving a name 1o each finger

Middle finger
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vourhands to show combinations of fingers. You might be
sartyiing something yeu didn't want te put down. [t might
be cold and you might not want to exposc vour fingers to
the icy wind. [t might be dark so that no one could see
your fingers anyway.

Supposc you made up a word fur cach eombination of
fingers For example, instcad of holding up the letefinget
ooly and saying, ** This many’’, you could use the word
“One’". Then instead of having to held up the foref inger
and say, “1 have this many knives,” you could say, “I
have one knife.”’ You could say that with your hands in
your pocket or in the dark and peeple would sull under
stand.

Why should you use the word one? Why not some other
word? Nobedy really knows. T'he word was made up se
many thousands of years ago that we don't know how it
came about. It was used long before the modern lan-
guages of Eurepe devdoped. Each modem European lan-
guage uscs a dif ferent version of the wetd but they are all
similar,

In English we say ore, in French the word is ur, in
Spanish it is une, in German it is zr, in Laun itis unzs, in
Greck it ismores. All the words have thelctter rinit, They
all come from some eriginal word that we no longer know.

We won’t wony about the original werd, however, or
about the words used io other languages. We'll just use
the English words with which we are familiar,

For the combination of lorcfinger and middle finger, we
say two. Forefinger. middle finger and ring fingeris three.
Then we say Jour. five, six, scven, eight, nine and ten.

Fhe word ten is used when we hold up both hands with
all the fingers stretched out and say, “This is how many
I have.”

Once people get used te these words, it becomes very
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simplc o desciibe “how many’’. You can say, *'1 saw you
six days ago,” or “Bring in eight logs er the fire,” or
“Give mc (wo arcews.”

Then, suppose someone dreps a bunch of arrows at
your (eet and says, ‘“‘Hcrc are some arrows I don’t knew
how many there are.” You can then count them, Yeu can
pick up an arrow and say. “One”. Yeu can pick up
another and say, “Two™. If when yeu pick up the last
arrow you say, '‘Seven’’, that means there are scven
arrows. Besausc you have ten fingers altogether, you have
ten different words used for answering qucstions of “hew
many?"’ Such words are called rumbers

But it is quite casy to have a group made up of more
than ten things Suppose you had a bunch of arrews and
picked them up onc by onc, counting as you did so. Finally
you picked up an arrew and said, “Ten”, but feund there
were still some arrows on the greund. What do you do
now? You nced more numbers. Ifyou kecp on making up
ncw names for numbecs, it is hard te remember them all.
Ten dificrent numbers-=-one, two, three, four, fwe. six,
scven, eight, ame, and ten—are quite eneugh to
temember.

But suppose yeu use those numbers to make up new
numbers in some scnsible way. Then it would be casy o
rcmcmber Lhe new numbers.

For instance, vou might pick up ten arrows and (ind
that there is still one left on the greund. You can say,
“There arc one-left atrows.”™ As it happens, the number
word eleven is a form of a very old English weid meaning
“‘one lcft”

In the same way, twelve is a form ofa very old English
werd mcaning ‘‘two left”.

Alter thatitis cven easier Thirteen is a slightly t wisted
way of writing ‘‘three and ten”. Il you wiote “thrccun’
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that would be quite close to writing thirteen. Fourtcen is
cven closer 10 “fur and ten” and then there is lifteen,
sixteen, seventcen, eight¢en and nincteen. Nincteen is
“ninc and ten”. One morc than that is “‘tcn and ten”.
That's “'two-tens”, isn’t tt? In fact thc number after
ninctecn is twenty which is a form of an old word that
meant “iwo-tens’,

After that we have twenty-onc, which is ‘‘twe-tens and
onc”. Then twenty-two, twenty-three, and so on unul
twent y-nine which is “two-tens and nine”. The number
after that is “‘two tens and ten’ which is thc same as
saying ‘“‘three-tens” and that's what thirty means

Il we keep on making up words lor larger and larger
numbers we come to thirty-nine which is followed by forty
(“four-tens”). Then we come te fifty, sixty, scventy,
eighty and ninety.

Finally we comc to nincty-nine which is “nine-tcns and
ninc”. The number after that is ““tcn-tens™. Every time
yeu ceme to ten of somcthing, a new word is invented.
(Remember that the number ten is important becausc of
the ten fingers on the two hands.} For that reason “tem
rens” is called one hundred. It eomes (rom an old, old
word that we don’t use any morc.

Wc can go-on making larger numbers. We can speak of
one hundred and onc, onc hundred and eleven, onc hun-
dred and thirty-theee, and onc hundrod and sixty-cight.
When we reach onc hundred and ninety-nine, the next
numbecr is two hundred.

We can go on to threc hundred, four hundred, and so
on. By the timec we rcach ten hundred we necd another
new word. (For tcn hundred we say ene thousand.) We
can go en to two theusand, threc thousand and so on.

Therc are sull Jarger number-werds, but thesc were
made up in modcrn imes. In anaent times it was hardly

14

o

ever necessary te go beyond the word “‘thousand”, so we'll
stop there.
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2. Numbers and
writing

Nobody knows when numbecrs were first inverned bul
cortainly it was before anyone had invented wriging, The
tine came, however, when people necded te work out a
system for making marks that stood for words. This hap-
pencd about 3,000 veacs agoin theland we now call Iraqg.
Two rivers flew threugh that land, the Euphrates and the
Figris. Near the placc where they reach the sea there was
an anciem land we call Sumcria. It was the Sumerians
who first made usc of writing. Other people, the Chinesc
and the Egyptians, alsu developed sysiems of wriung.
Gradually writing spread all over the worid.

When writing was inveated, the Sumcrians and the
Rgypiians had citics, temples, and firmland irrigation
ditches. Many people had te ceoperate in the building of
these marks of civilisation. They all had to contribute time
and eflerc. They alse had te pay taxes.

It therelore becamne nnportant to keep records. The
priests of the temples were in charge uf'such things. They
had to make: sure they knew who paid taxes and hew

17



much. They could mcmerise it, perhaps, bit memory
could play tricks and there might be argumems. It was
beuict 10 make some markings that weuld shew the stafe
of the {axcs io apermancnt way. In case of argumem the
parkings sould be loeked at.

When writing was first invented the priests used a diff
ferent marking for cach werd. This mcant there were a loy
of markings to memorisc, so learning how te read and
write was vety hard. [n very ancient umes only the pricsts
ceuld rcad and wyite.

One of ihe mostimporiant sets of matkings that had te
be madc was fur the dif crcm numbers. Afier all. any
rccords you keep will have te be fll of numbers—so
many of this, so many of that.

You could make a dificrent macking for every difte rent
number but there arc se many dilf creot numbers that this
weuld mcan remembering thousands of difiercnt mark
1ngs

But since the Aingers were uscd 1n connectien with the
inventien of number-words. why not let the number one
be represcoted by a steaight vertical mack that looks like
a fioger? That 1s what the Egyptians did, for instance.
They madc a mark like this, 1, and that steed 1er onc.

Any mark er symbol that is used to represent a number
1s called a sumeral, The symbol [ 1s an example of an
Egyptian numeral, Other peeple used the same symbul er
«omething vary like itsince evervbody who theught of one
drcw a picture of onc finger.

Itisn’t important what the exact symbols are, however.
Whal is impertant is how thcy are used. We can under-
stand this betier if we use symbels that are familiar to us.
For the nhumbcer one we can use the symbel ]

Suppose new wve want te writc a symbhol fer two. In-
stcadofinventing a brand ncw numeral, why not write [1?

18
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This looks just like two fingers

Writing the next few numbers is casy: T1[ is three, ITI1
is four, I11Il s five. and soon, ail the way up to IIITII ]
for nine.

The advantage of this is 1bat we know cxactly what
number the symbels stand for by counting the I's. The
disadvantage is thzt when there arc a censidcrable num-
berof Fs it iswearisome te write them and to ceunt them.
It is alse easy to make a mistake in writing them or in
eocunting them.

The Egypuians usually wrole the symbels in some sort
ol patiern. {'or hve they didn’t write IIII1, they wrote 1]
and then wrete II immediately undemeath. It was casier
te see threc marks and two marks than © make eut five
marks in a rew. In thc same way they wrote nine not as
fUIITIIIII bue as three Ill's, onc greup undcr the other.

Evcn dividing numcrals inte groups, bewever, will not
help as we go into larger and larger numbers. Imagine
writing lifty-lour as I[TTJTITTITITITITININTATTINNININI NN
BUIRBUIHIOE

What the Egyptians did was te invent a new symbol for
ten. For this they used a symbol like an upside-down L.
e don’t have o use thatsymbel. hewcver, 10 shew hew
tbe Egyptian numerals worked. Sup pesc instcad we usc
the symbol T for ten. ‘That would makc it pariicularly
cJear to us beeause io our language T 1s the first letier of
the word 1en.

If you wanted o write eleven you osuld writc it TI
or 11 11 doesn’t matter which one you write. [t is either
ten and one or onc and ten. In either case the number
is cleven. You sould have T'LI Gor twelve or | 1T er even
ITI, In any combination thc symbols add up te
twelve

It weuld be morc convenient, however, te use tome

20
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regular system. Then people would get used to it and be
able to understand the numbers that much more casily.
We could put all the large numcrals on the Icft and all the
small ones on the right. In that case twenty-three would
be TTILI {ten and ten and onc and onc and one). Seventy-
lour would be TILTTTTIIII and ninety-nine would be
TTTTTTTTTIIIIIIIL Of ecurse the [°s and I's would
be arranged in patteras to make it easier to count them,

The Egyptians dccided that no more than nine of any
symbol should be written or counted and so they invented
a ncw symbol every time ten of any symbol had to be
written,

"To write ene hundred you might writc ten of thesyme
bols for ten like this: TUUI TTTTTT. Instead of deing
that a new symbol was invented to stand lor onc hundred.
The Egyptians aised a kind of curl which looks a little like
this: g.

We don’'t nced to usc that, however. lastead, let's call
the symbol ler one hundred H since thatis the first letter
of the word in our own language.

Thiree bhundred and thirty-thiee can be written
HHHTTTIIL Scven hundred and eightecn can be writ
teo. HHHHHHHTIIIIIIII and cight bundred and
nincty can bec written HHHHHHHHTTTTTTTTT.
Yeu can write any number with these three symbols
up to ninc hundred and ninety-nine, which s
HHHHHHHHHTTTTTITTTTIIIIIXILL.

For ail the mumbers from onc to ninc hundred and
ninety-nine you need te memorise enly three different
symbols and you have to eount cach symbol no higher
than nine To writeone thousand you weuld have to write
ten symbols for ene hundred, 10 a new symbol isinvented.
Anotherncwsymboi is invented lor ten thousand and suill
another for one hundred thousand, and se on.

22

Yeu can ge as high as you want in numbers by this
mcthod, inventing a new symbol every time you need ten
of a lower symbel.
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3. Numbers and
the Romans

The Egvptian.systern ol numerals gave special impur
tance t® the number ten becausc that was the total num-
ber of fingers oo two hands.

The Mayans, apcople who lived in Southe m Mexico in
the days before the Eucopeans arrived there, used a sys-
tem based ontwenty. Thercarc twenty fingers and tocs on
your bands and feet. {Inour own language we have some
of that since we use score to re present twenty. We can say
that there arc ‘‘two-score and leurteen’ people present,
mecaning “fifty-four”. In the Gettysburg Address,
Iresident Lincoln began. “Four-score and seven years
ago,” meaning “cighty-scven years ago )

Howcver, it is also possible te give twelve special im-
portance. The number twelve is roure convenient in some
ways than ten. Ten can be divided only by two and fise
[fyou group things by tens i1isn’t possible to divide them
cvenlyv inte thirds and quarters Tiwelve, howcever, can be
divided by two, threc, ;our and six.

Somc ol 1the impornance oftwelve is shown by our use
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of the word dozen. For example, we spcak ofa dozen cggs
Halfa dozen is six. a third of a dozen is four; a fourth of
adozen is three; a sixth of a dozen is two. We goon to sell
things in dezens of dozens. A dozen dozen is twelve
twelves, which comes te one hundred and (ert y- lour We
call that a gress from a French word meaning large.

The Sumecrians gave special impertance to sixty. That
can be divided by stil} more numbers than can twelve. We
also give importance v sixty in our own lives We have
sixty seconds in a minute, for ¢xample, and sixty minutes
in an houc

‘The larger the number we base our system on, the more
particular symbols we might have to count when we write
the numbecrs. Suppose the Egyptians invented a ncw sym-
bol only when they had to use twelve of some smaller
symbul instead often. Then we might have 10 ceunteleven
symbols instead of only ninc. Using twenty or sixty would
be cven worse.,

Suppose we uscd a number smaller than ten, though.
We might usc five, lor cxample, since this is the total
number of fingers on one hand.

About 2,000 years ago, large scctions of Europe, Asia,
and Afr ica were ruled frem the city of Rome. This “Roman
Empirc” used a system of numecrals based on five. The
Romans used symbols taken from thcic alphabet For
tunately, the pcople of Europe and Amcrica use the
Roman alphabet so the Reman symbols are familiar te us.

The Romans began by lctting one be written as [. For
two, three and four they had 11, 111, and (1I1. So far it
looks like the Egyptian system but the Romans only
allowed leur of any symbel to be used belore inventing a
new symbel. Instcad of wiiting five as the Egypuan 1111
they wrete itas V,

Instead of writing six as LITIII they wrote it V{. Nine
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was VIIII. If they wrote ten as VI1I1I, that would mcan
five of the symbol ] and they didn’t allow that. They used
a new symbol for ten which was X,
Thec list of symbols up to onc thousard is as leljows:
I = one
V = five
X = ten
L = Rlty
C = one hundred
D = five hundred
M = one thousand

By using special symbols fer five, fiftv and s chund red,
the Romans ncver had 10 use more than (eut of any of the
symbols for ene, ten, or onc hundred.

To wiite twenty-two they put XXI1. Seventy-three is
LXXIII. Four hundred and cightcen i1s CCCCXVIII.
Onc thousand nine bundred and ninety-nine is
MDCCCCLXXXXVIIII

If you t1y to writc one thousand nine hundred and
ninety-nine by the Egyptian system, you would nocd one
“thousand” symbol, and nine symbols each for “‘hun-
dred”, ““ten’’, and ‘‘one’’. That would mean twenty—cight
symbols all together. In Roman numerals unly sixteen
symbols are needed.

The Egyptian system uscs only (eur difterent kinds
of symbols while the Reman systcm uses seven. In
the Roman system you nced less counting but more
memorising -

When these Roman numcrals were first devejoped it
didn't matter in what order the symbols were placed.
Whcther you wrote X VI, or XIV. orIXV, or VIX, it all
came 10 sixteen. No matter what the order jn which you
add ten, five and one you end up with sixteen.

Of course, it is easier to add upa numberif you arrange
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Roman symbals for nineteen hundred and ninety-nine
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the svinbols aceoiding to some eonvenient system. T'he
usual way & to put all the symhols of the same sor¢
togcther, The largest symbol is on the left andas you move
o the right vou write down smaller and smaller symbols
Thus seventycight weuld always be writen LXXVIII,
working down [rom LtloX o Vo I.

The Romans then thought of'a way of sull further
deccreasing the number of a particular symbel that had to
be wrilten down. As long as symbois were allways written
from left 0 right why not somctimes reverse the ordes?

When you put the smaller symbol alier the larger one
in the usua] way you add the (wo. Therefore, VI is “five
plus one’ or six. [fon the other hand you put the smaller
svmbol before the Jarger one you sabnsxt it fi:om the larger.
In this way I\ is “tive minus onc® or fuue

By writing fouras {V instcad of [1) | you have 10 write
and vead only two symbols instcad effour. but y'ou have
to notise the positions and remember 1o subtract instead
of ‘add.

In the same way, XL is forty while LX 1s sixty and XC
is ninety while CX is one bundredand tcn and CM s nine
hundred while MC is onc thousand one hundied.

The year 1973 can be wtitten MCMLXXII 1 insiead of
MOCCCCLXXIl—nine symbels instcad of wwelve
®nc thousand nine hundred nincty-nine can be writkn
MCMXCIX instead of MDCCCCLXXXXVIII—
scvern symbols insicad ol sixteen.

Of sguise, unoe you start using the subtracting notion,
vou can’tscramble the ondcr ofthesymbuls any more. [t
becomes important to place cach symbol exaotly,

The western part of the Roman Erupire byoke up just
aboul 1,500 years ago. The peopleol westerm Europe kept
on using Roman numecrals flor more than 700 years after
the Roman Empire had eome 10 an end.

32

4. Numbers and
alphabets

We have 8 rcpeat symbuls in both the Egvptian and
Roman system of numcrals. We aiways have tlohave eom-
binations like LIl or XX or TTTTT1'. That means we
havc 10 eount the symbo’s and that we might make a
mistake.

Is there any way of never using anv symbel more than
onec inany numbcr? Ifwe want todo that we bave louse
a laiger number of symbols. Il wedon’t want twoto be 11
we have 10 give it a special symbel. The same wath three,
and with Ifour,and so un,

[t would seesn that this isn’t 50 good sinec we would
have (e do a lot ofinemorising, But suppese the symbels
were afreadfy me morised.

About 3,480 ycars ago, pcople called the Phoeniclans,
who lived in what is now thc country of l.ebanon on
the cast shure of the Meditetranean Sea, invented the
alphabel. They devised a series of leuers, cach with a
different souird. @ut of these leticrs any woid oould be
foimed.
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Phoenician alphabet and numbers

-\"'E“ G:? 1
99 Ay r«r
77 T949 $
49 LL L4 -
& | #57‘7 y
77 44 M' :

[ Aﬂi7_ 1

BP vo

C i

The alphabct spread in all directions. It spread to the
Hcb rews and to the Grecks, for instance Everyone who
learned how to writc (and this became much simplce with
an alphabet) had te mernorisc the alphabe t. QOfcourse. the
names of the lciters were difievent in different languages,
buteach group of penplc memorised the letecrs inits own
language.

Hebrew children, in learning the alphabet, Icarned to
say: aleph, beth, gimmel, daled. Jay, cuv, and so un. Greek
children learned to say: alpha, bsta, gamma, delia, epsitor,
zeta, eta, and so on. Children who speak English tearn te
say: @), bee, see, dee, ee, ¢f, gee. and so on.

Te alphaber is learned so weil thal it bccomes auto
matic flor anvonc who can writc All the letters are known
in thie exacl order and each une has a symbel.

’hy not let the symbols for the Ictters serve as sy mbols
for the numbers also? Yo can let the first letter stand for
the f1rst number, the second Ictcer HHv the scoond number,
the third lettee i r the thicd number, and su on. You don’t
have tolearn a single new symbol. You knowall the sym-
bols atready.

The Hemrew Icttcrs and the Greck letters arc quite
different frum our own but we don’t have to bether
with those letters. We're just intcrested in the syscem of
writing oumecrals wwhich both the Greeks and the Hebrews
used. We can just as well usc our own alphabet to see
how 1t works.

Usiing our own alphabet we can say that:

A =one
B =two
C = three
P =lour
E =five
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Hebrew aiphabet

| /4

A

JFs=ndeyyau

Nd A Tohe = N A I (U]

*

Greekaphabet

!

ZS>R—OTNMPTIR> .
X3 MU0 HZ

T

)

I'=six
G=seven
H= cight
I =ninc
J =ten

If we keep en going this way, we'll unly rcach the hunt
ber twenity-six since there are only twenty-six letters in the
alphabct

However, we can start combining. ¥We can weite eleven
as '‘ten-one” or JA. Twelve would be “‘ten-twe” or JB. In
the same way we could ge on with JC for thirte:et, JD [or
fourteen, JE for filteen, JF for sixtcen, JG for sevente cn,
JH for eighteen, and JU lor nineteen.

We oould write JJ lor twenty, but new we would be
re pecating sy mbels. Instcad wegoon to the nextlerter and
lct K stand for wtwenty. In fact, starting withJ, we could
go on like this:

] =ten

K =twenty

L =thirty

M =jorty

N =ffty

@ =sixty

P =seventy

@ =cighty

R = nincty

S =one hundred
T =utwo hundred
U = three hundred
V = four hundred
W = five hundrcd
X =six hundred

Y =seven hundrod
Z = cight hundred
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We've run out ofthe alphabet now but we can make up
a symbol just t» cairy things to nine hundred. W can let
thatbe written as E, for instance

By this system of numerals we san wtite any number
under a thousand with nne, two, or three symbols and In
no number wiil any symbol be repeated.

Seventy-five is PE, onc hundred and §if wy-six 1s SNF,
cight hundred and two s ZB, nine hundred and nincty
nine is £R]. You can wnite all the numbers (toin one Lo
nin¢ hundred and ninety-nine yourself by this system.
You will ind it very easy.

Ifyou want to go beyond nine hundred and ninety-nine
you can make spccial marks. A little bar over a letter
mightmultiply the number thatrepresents by a thousand.
In this way, A would be onc thousand, ¥ would be two
thousand, and so on. Five thousand eight hundied and
wwenty.one would be EZKA

One bad pointabout using the same symbols for letcers
and numerals i1s that it makes numbers look likc words.

For instance, using our own alpphabet, the symbol for
five hundred and sixty-five is WOE, That happcns to
be a word that incans sorrow For that reason, people
might decide that five hundrod and sixt y-five is a bad-luck
numbecr.

They might creatc a whole sysiem for deciding what
numbers mecan according to the letters used as symbels.
The Greek and Hebrew pcoplc beth did this and invented
a kind of numcrology that was just silly nonse .nse

We still have this numerelogy teday and many pcople
believe in it. Lt all started because the Greeks and
Hebrews uscd the same symbols jor letters and numbers.
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Using the same symbols {or letiers and numerals
can make numbers {ook like words
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5. Numbers and
“nothing”

[t might be briter if we used a different symbol for cach
of the numbers but dida’t use letters of the alphabet.
Supposc we inveinted cempletely different symbols.

The Hindu people ot India developed a set of sy mbols
for nurnbers and we use them teday. The forms we use
aren't quite the same as the ones the Hindus had many
centuries agn, Still ifwe look at the old Hindu numecrals
we can, sec ihe beginnings ol the numerals we new use.
From thc Hindus we get the following:

[ = onc
2=1we
3 = three
4 ={our
5= five
6 =six

7 =seven
§=ecight
9 = pine

These numerals. or their original ancestors, firsc ap-
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peared in India about 2,200 ycars ago.

You might woiider how we came t0 use numbers like
the Hindus, Aren’tthey. after all, just another set of sym-
bols? Wouldn't peo ple rather stick to theold symbols such
as the Roman numeraly they were used to?

Yes, people would! They did stick to the old symbols
just as long as they could. However, the reason why the
Hindu numerals started spieading beyond 1ndia was that
the Hindu people had come up with a better idea.

T e begin with the Hiizdus (hke the Egyptians) made up
ncw symbols Jor thc numbers higher than nine. They had
dilfere nt symbols ler ten, twenty, thirty. and so on; alsolor
onc bundred, two hundred, thiree hundred, and so on.

But then someone (and of coursc we don't know who)
must havc asked why this was necessary. The number two
hundred means two “‘one hundreds’™. The number twenty
mcans two ‘‘tens”. The oumber two means two ‘“‘ones™".
In each casc thc number mcans two of something.

Suppose you make up your mind the symbol on the
extreme right ofa numcral tells you how many uncs there
are. The symbol to its kf't tells you how many tens there
arc. The symbol acxt to the left tells you how many one
hund:eds there are, and soon. T'he mcaning of a symbol
depends on the position it is in. Inlhis way the ninec Hindu
oumerals—1, 2,3.¢,5, 6, 7, 8, % -might be enough.

Supposc you have the numeral 35¢. The furthest right
symbols tells you that there are feur ones or lour. The one
to itsicl: tc.Is you that theie are five wens or lifty, The one
to its left tells you there are thrce onc hundreds or three
hundred. Fourand fili'y and three bundred add up to three
hundred and fiftydour and that is what 35¢ stands for.

Any number can be read that way. The number 18
stands lor one ten and eight ones, which comes to ten and
cight, or eighteen. The number 999 stands (er nine one
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hundrcds, nine tens and nine ones. This is nine hundred
and ninety and nine, or nine hundrcd and ninety-nine.

You can go as high as you want in the Hindu system.
A number like 87235 means, il you work fi-omcight to lefl,
five ones, threc tens, two one hundreds, seven one
thousands and cight ten thousands Add these up and you
come out with eighty-seven thousand two hundred and
thirty-Jive. You are still using the nine Hindu numerals,
and nothing else. But there’s a problem.

Suppoze You wanted to write the number 640 thousand
and threc. This is made up of two ‘‘one: thousands™ and
three “ones’. There are no hundreds at all and no tens
cither.

Can you write it 23, standing lor two *‘onc thousands™
and three “ones”? If you do this, how do you know the 2
stands lor two *‘nne thousands”? Maybe it stands fer two
‘‘one hundreds’’ or lor two “tens”,

Maybc you could leave a space to show that the ‘‘one
hundreds’ and the “tens” arc abscot. You could write
2 3. Then someonc would see that the ‘‘one hundreds™
and the “‘tens’” are skipped so that the 2 muststand lor tsvo
“onc thoussands™.

But how can a person be sure that thc cmpty space
holds two empty columns? Maybe it only holds one.
Maybe it holds three.

No, leaving an cmpty space isn't enough. You must
have some symbe| thatstands lor *no tens at al{” or “‘no
hundreds at all™’.

[t was a very difficult thing, howe ver, to get the notion
thatsucha symbul was needed. 1t wek thousands of years
aftec human beings started using numbersymbols fo rany-
onc to think nf writing asymbol that stands for “nothing™.
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Nine hundredand ninely-nine writien using Hindu
numerals and Roman symbols

VA: don’t know exactly who it s who finally thought
of usingsuch a symbol. We think it was a Hindu. Wedon 't
know for sure when it happcned. Maybe it was aboul
1,300 ycars ago

The symbol wc now usc for ““nothing™ is just a clicle
with nething in it. It is 0. The Hindus called it swya
meaning '‘nothing”.

Let's sec how this “nothing™ warks. [f we wantto write
twenty-Lhree wve see that this means two *“tens’ and Lhree
“oncs’’ and we write it 23. [fwe wanit to write two hundred
and thtee. we have two “‘onc bundrcds™, no tens at all,
and three “ones™. \Ve therelore write 11 203.

How about two thousand and thirty? [bat is two “one
thousands’’, no ene hundseds at all, threc *“tens™. and ne
ones at gll. {tis writtcn 2030
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You can wetk ous lior yourself why two thousand tbree
hundred is 2300 and why two thousand and thrce 1s 2003.

For that matcter ten is one “ien’” and ro ones atall so i
is weitten 10.

Using the nine Hindu symbols 1,2,3.4,5,6,7.8.9, and
the syribol for “nothing™, 0, any number at all can be
written easily, There is never any doubt what cehimn
each sviubol 15 0.
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6. Numbers and
the world

Thcre it ne doubt that the Hindu system of nuymerals,
includicig thesymbol fer*“nothing™. is the best ever inven-
led. You can write big numbers with ooly a Icw symbols
and you don’t have t@ memorisc more than ten symbols
altogeiher no matter how large a nuimber you have to
write, Mor de yeu make words oul of numbers and get
confuse:x.

Most important of all, it turned out 10 be easicr to do
arithmetic with numerals written according te the Hindu
system thanaccording to any other sysicm cver invented,

in anciemt timces. only peoplc who had studied
mathematics a long timc could divide numbcrs using
cither Roman numcrals or Greek numerals Using the
Hindu systein. school childcen san learn 1o divide without
much trouble. I you think long divisien is hard, just uy
doing il with Reuian numecrals!

Once people diseovercd hew much easicr ;1 was to de
arithmetic with the Hindu numecrals they used them aleo.
7T he Hindu sysiem began to sprvad.
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Division using Hnman svmtml:s or Arabic numerals
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About 800 avu, not very long af'ter the symbol jo.r *“noth-
ing’* was invented. the Hindu numerals spread imo the
lands north and west of India. T'hesc lands were inhabited
by people who spoke Atabic. Arabiespeaking prople alse
lived all across northern A fiica and in Spain as well. The
Hindu numerals spread threugh Aftica and into Spain,

The Arabs called the Hindu sunya, the syntbol for
“nothing™, stfir

About 820 an. an Arabic mathemaiician named
Mnhammed Al-Khwanzmi wrote an important book on
mathematics. He was the first to give full instructions on
how to usc the Hindu numerals in atithmetic

@®ver a hundred ycars later, a Frenchman named Ger -
bert was very interesied in gathering knowledge At that
time, France England, and Germanys were in a “Dark
Age”. There were few schools and boeks and hardly any
one could rcad and write. Spain, however, which was
under the control of the: Arabs, was much more advanced.

Gerbert travelled 1o Spain in 967 Ap and studied boeks
in Arabic He camc accoss A -NKhwanzmi's book and was
sttuck with the convenience of the new system of
numerals He brought them back (o #rance with him. The
people in Eurepe called thein Aradic numerals because they
obtaincd them from Atabic-spcaking people. The people
in Europe did not know that they came ftom [ndia to
begin with. We call the numbers 1, 2, 3. and so on, Atabic
numerals today-

Since Gerbert became Pope under the namce of Sy lves
ter Il in 999 au, you think Europeans would listen ta him.
T'hey didn’t. A few other learned people recommended the
new Arabic aumcrals. However, the Europcansof the time
were using Reman numerals and were used (o them. Even
though the Roman numerals were vety clumsy and made
arithmetic very difficub, the Europeans stuck with them.
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Two more centurics passed. Then we came to Leonardo
Fibonacc., a man who lived in an [talian city called Pisa.
He picked up the notion of the Hindu system of numcrals
while hc was visiting northern Africa. In 1202, he
published a book in which he used Arabic numerals plus
the symbol fer “‘nothing”. Heshowed how it could be used
in arithmetic.

By that time. Europe had emerged from the “Dark
Age”. People werc more prosperous and morc learned.
Io Ttaly, espccially, there were many businessmen who
had to do a lot of calculating 1@ keep track of their
dealings. As Italian businessmen found how convenient
the Arabic numerals were thcy abandoned the Roman
numerals and used the new system instead. ‘{"hey could
see that thc symbol fer *‘nothing’ was most important,
They used the Arabic word sifi. Then they changed it 10
Zepin? since it was casier 10 pronounce and leeked more
natural. :

The word zepiro bec omes z¢7¢ to us and thai is our most
cemmon word lor the symbol 0. One woird somctimes
applied to it, and almost as Camiliar, is nowtght meaning
**nothing .

From ltaly, Arabic numerals began to sprcad through
the rest of Eurape, By the time Columbus landed in
Amcrica all of Euiope was using Arakic numcrals.

We use Roman numerals today, however, when wc
want to be impressive and when we don’t need them to do
arithmetic. Qucen Elicabeth is the second English queen
o have that name. She is therelure called Elizabeth 1.
Pope Paul was the sixth pepe of that name so he was
known as Pope Paul VI.

It is not only Europe, though, that uses Avabic
numcrals now. In the last centue/, these numerals have
spread cverywhere. In dozens of strang languages using
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sttange symbols for theic etters and words you will find
the famihar, 1,2,3,4.5. 6,7, 8, % and 0.

Anind the wholc thing started when some primitive per-
son wondcred how to describe how many stone axes he
had and looked at his fingers to sce if they would help.
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