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t. Numbers and 

fingers 

M;m)' thous.ands of years ago, when people asked the 
question, "How many? .. 1hey nc:.-edt.'CI to have nurnbers. 

Suppose you wanted 10 know how many sheep you had 
to make sure none had b«n lost. Supp()se you wanted 10 

know how many days had passed since something had 
happened. Suppose you wanted to know ho,.,, many s1ran
gcrs were approaching carnp. 

People could show all they had of somclhing or mention 
each objcc1. If someone asked you how inan)' days had 
passed si,,ce the last time the tribe had killed a bear, you 
could say, "A day and another day and another day and 
an(>thc:r day and another day." 

TB1at's rather clumsy. h would be easy to lose track. 
Y<)u could make a comparis()n with sorne1hing else. 

You might notice that just near the river lhcre was a group 
of trees. There was a tree and aoo1her tree and another 
1rcc and another tree and anolhcr lrcc. You could say, 
"The many days that have passed si11ce I he last time lhc 
1ribc killed a bear is the same as the many trees that 
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are in Lhat dump over 1here." 
That would really answer the que.c;Lion. By looking at 

the ttees, someone could gel an idea about how ·m3ny da)'S 
had passed. 

But will a per.son always be lucky enough to find a 
group oft.rees1 flowers, rocks1 or stars that are just as large 

as the group they are being asked 3bout? \Vilt you always 
be able to point to some handy group and s.ay, "That 
many"? 

h would be very nice if )'Ou could arrange to have 
groups of dilferent sizes ah113ys near you. The111 whenever 

there was a "how many" question, you could pick out the 
right group a.nd say, "That man{'. 

Almost any person who thought that about how con
venient it would be to ha ve such groups would be Ukcly to 
think of the fingers on one's hands. Nothing oou.ld be more 

oon venien1 than a person's own hands. 
Look at your haods. Each one has a finger and another 

finger and another finger and another finger and another 
finger and another finger. You could hold up your hand 
and point to the fingers and say, "The many days lhat 
have passed since the last time the tribe kill ed a bear is the 
same as the many fingers I have on my hand." 

You can give a name to eac;h finger. \Ve caH the one that 
sticks out by itself the thumh. The one next to the thumb 
is thefarefrnger, the next one is the middle finger, the next is 
the ring finger and finally 1here is 1he /ittlt finger. 

You can hold up as many fingers as you want. You 
could hold up the forefinger an d bend all the other fingers 
out of the way and say, .. This many". Or you could hold 
up a forefinger and a middle finger and say, .. Th.is many". 
You could hold up all the fingers on one hand and the 
forefinger oo the other and Sa)', "This many", and so on. 

It would be nice, however, if you didn'l have to hold up 
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Giving a name to each finger 
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you r  hands to show combinations offingers. You might be 

carryi1tg something you didn't want to put down. I 1 might 
be cold and you might not want to expose your fingers to 
the icy wi nd. I t  might be dark so that no one could see 

your fingers anyway. 
Suppose you made up a word for each combination of 

fingers. For example, instead of holding up the forefinger 
only and saying, ''This many", you could use the word 
"One". Then instead of having to hold up the forefinger 
and s ay, "I have this many knives/' you could say. "I 
have one koife." You could say that with you r  h ands in 
you r  pocket or in the dark and people. would still under
stand. 

Why should you use the word one? Why not some other 

word? Nobody really knows. The word was made up so 
many thousands of years ago that we don't know how it 
c ame about. h was used long before the modem Ian. 
guages of Europe developed. Each modern European lan
guage us es a different version of the word but they are all 
simila1·. 

In English we say rmt, in French the word is un, in 

Spanish it is u110, in German it is e-in, in Latin it is umu, in 
Creek it is monos. All the words have Lhe leue r n in it. They 
alJ come from some original word that we no longer know. 

\Ve won't worry about the original word, h owever, or 
about the words used in other languages. We'll just use 
the English words with which we are familiar. 

For the combin a1i on of forefinger and middle finger, we 
say two. Forefinger, middle finger and ring finger is three. 
Then we say fou r, five, six, s even, eight, nine and ten. 

The \ ... ·ord ten is used when we h old up both ha nds with 
aJI the fingers 5tretched out and say, "This is how ma1ty 
1 havc." 

Once people get u::.ed 10 these words, it bc:comcs very 
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simpl e to describe ''how many". You can say, "I saw you 
six days agot or "Bring in eight logs for the fire/' or 
"Give m e two a rrows ... 

Then. suppose someone drops a bu nch of arrows at 
your feet and says, "Herc are some arrows. 1 don't know 
how many there are." You can then count them. You can 
pick up an arrow and say, "One". You can pick up 
anoth er and say, "Two". If when you pick up the last 
a rrow you say, "Seven", that means there are seven 
arrows. Becaus e you h ave t en fingers altogether, you ha ve 
t en diflCrcnt w ords used for ans,.,.ering questions of''how 
many?" Such words are called numbers. 

But it is quite easy to have a group made up of more 
than ten things. Suppose you had a bu nch of arrows and 
picked them up one by one, counti ng as you did so .  Fin ally 
you picked up an arrow and said, "Ten", but found there 
were still some arrows o n  the ground. \Vhal do you do 
now? You need more numbers. if you keep on making up 
new names for numbers, it is hard to remember them all. 
Ten different nu mbcrs.-one. 1wo, three, fou r, five. six, 
seven, eight, 11ine, and ten-arc quite enough to 
remember. 

But suppose you use those numbers to make up new 
numbers in some s ensible way. Then it wot1ld be easy to 
remembe r the new numbers. 

For instance, you might pic.k up t en arrows and fi nd 
th at there is still one left o n  the ground. You can say, 
"There are one-left arrows:• As it h appe ns, the numb er 
word eleven is a form of a very old English word meaoing 
"one l eft". 

In the same wa)\ twel ve is a form of a very old English 
word m eaning "two left". 

After that i t  is even easier. Thirteen is a slightly t wisted 
way of writing ''1hree and ten". If you wrote "threeu.:n" 
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that would be quite close to writing thirteen. Fourteen is 

even dos.er to "fou r  and ten" and then there is fifteen, 
sixteen, seventeen) eighteen and nin et een. Nineteen is 
0

nine and t en". One more than t hat is Hten and tenn. 
That's ''two-tens'', isn't it? In fact the number after 
nineteen is twenty which is a for m of an old word that 
meant "two-tens", 

After that we have twenty-on e, which is "two-tens and 
one". Then twenty-two, twenty-three, and so on until 
twent y -nine which is "t\o/O-tens and nine". The number 
after that is "two tens and ten" which is the same as 
saying ''three-tens" and that's what thirty means. 

If we keep on making up words for larger and large r 

numbers we come to thirty-nine which is followed by forty 
(''four-tens"). Then we oome to fifty, sixty, seventy, 
eighty a nd ninety. 

Finally we come to ninety-nine which is "nine-tens and 
nin e". The number after that is "ten-t ens". Ever)' time 
you come to ten of something, a new \\'Ord is inv ented. 
(Remembe r that the number t en is important because of 
the ten fingers on the two hands.) For that reason "ten·  
tens" is called one hundred. It comes fro m an old, old 
word that w e don't use any more. 

Vle can go·on making larger numb ers. \¥e can speak of 
one hundred and one, one hundred and eleven, one hun
dred and thirty-three, and one hundred and sixty�eight. 
\\'hen we reach one hundred and ninety-nine, the next 
number is two hundred. 

We can go on to three hund red, four hundred, and so 
on. By the time we reach ten hundred we need another 
new word. (For ten hundred we Sa)' one thousand.) W e 

can go on to two thou.sand, three thous.and and so on. 
There are still larger number,.words1 but these we re 

made up in modern times. In :.mdent times it was hardly 
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ever necessary to go beyond the word "thou!.and" • so we'll 
stop there. 



2. Numbers and 

writing 

Nobc><l)r knows when numbers were fii·st inverned bul 
certainly il was before anyone had invented wrl,ing. The 
time carne. however, when people needed 10 work out a 
system for making marks 1ha1 stood for words. This hap· 
pened about 5,000 years ago in the land we oow c-all l raq. 
Two rivers Row through 1ha1 land, the Euphrates and the 
Tigris. Near the place where they reach the sea I here ,,.;as 
an  anciem land we call Sumeria. lt was the Sumeriaos 
who firs1 made use or writing. Other people, the Chin�e 
and the Egyptians, also developed systems or writing. 
Gradually writing spread all over the wodd. 

\Vhen writing was inve,ued, the Surnerians and the 
Egyptians had c;:i1ics, temples, and farmland irriga1ion 

ditches. Many people had to cooper.He in the building of 
1 hese mark� of civilisation. They all had to contribute time 
and efforc They also had to pa)' ta:<es. 

h 1hercfore bec-.arne irnportani to keep records. The 
priests of the temples were in cha1·ge of such thirlgs. They 
had to make:: sure they knew who paid taxes and how 
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much. They could memorise i t1 p erhaps, bt11 memory 
could play tricks aod there might be argumems. lt ,.,.as 
bcucr to make some ma1 ·kings that would show �he s tale 
of the t axes in a perm:me nl way. In case ofargumem the 

markif1gs could be looked at. 
\Vh en writing ,11as first i nv ented the priests used a dif

ferent marking for each word. This meant there '"ere a 101 
of markings to memorise, so learni11g how to read at1d 
wri1e was very hard. I n very ancien t times only the pric.sts 
could read and wri te. 

One of the most important selS of markings that had to 
be made was for the diffcrcm n\1mbers. After all, any 
records >'Ou keep will have 10 be full of numb ers-so 
man>' of this, so m any of that. 

You (;Quid make a different ma rking for ev ery different 
number bu t there are so many different numbers that this 
would me an remembering thous ands of different m ar k 
ings. 

But sinc;e the fi11gers w ere us ed in connection wi th the 
invtnli01l of numbcr-,.,•ords, wh>• nol le t the number one 
be represented by a s traight ver1ic al mark that looks like 
a fingtr? That is what the Egyptians did, for instance. 
They made a m ark like lhis, I, an<l 1ha1 Slood for one. 

Any ma rk or symbol that is used to represent a number 

is called a numtrQ/. The symbol I is an e.xample of an 
Egyptian numeral. Other people used lhc sam e symbol or 
somelhing very like it sin ce everybody who lhought of one 
drew a picture of one finger. 

It isn•t imponant whal the e,cac tsymbol s are, however. 
\,Vhal is imporlant is how they are used. We can unde r
s tand this better ifwe use symbols th at are familiar lO us. 
For lhe number one we can use the symbol I. 

Suppose no w ,.,. ·e w ant lO ,\/ri te a symbol for lWO
, 

ln· 
s tead of inventing a brand new numeral, why n(>t wrile I I? 
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This looks jusl like two fingers. 
\/\'riling the next few numbers is easy: ( I  l is three, JIil 

is four, 1J 111 is five, and so on, all the way up to HII I l lll 
for nine. 

The advantage of this is that we kllow exacLly what 
number the symbols stand for by counting the l's. The 
disadvantage is thal when there are a considerable num
ber o f l 's it is wearisome to write them and to count them. 
h is also easy to make a mistake in writing them or in 
counting them. 

The Egyptians usually wrote the symbols in some sort 
of patiem. For 6ve they didn't write II III, they wrote III 
and then wrote II immediately underneath. It was easier 
to see three marks and two marks than to make out five 
marks in a ro,,•. In the same way they wrote nine not as 
I I  IIIJJII but as three Ill's, one group under the other. 

Even dividing numerals into groups, however, wilJ not 
help as we go into larger and larger numbers. Imagine 
writing fifty-four as 1111111 IIIIIJIIIJIII I I I IIII JI I II Ill 
I II l lllllllllllll II. 

Wh:u the Egyptians did wM to invent a new symbol for 
ten. For this they u!.ed a symbol like an upside-down U. 
\\le don't have to use that symbol, however, to show how 
the Egyptian numerals worked. Suppose instead we use 
the symbol T for ten. 1'1-iat would make it particularly 
c.lear to us because in our language T ls the first letter <>f 
the word ten. 

ff you wanted to wriLe eleven you could write ii Tl 
or IT. It doesn't matter whid, one you write.his either 
ten and one or one and ten. In either case the number 

is eleven. You could have T l  I for twelve or l l T  or even 
ITT. In any combi nation the symbo ls add up 10 

twelve. 
l L  would be more convenient, however, to use some 
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Ancient Egyptians using the symbol T for ten 
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regular system. Then people would get used to iL and be 
able to understand the numbers thaL much more easily. 
'\Ve could put all the large numerals on the left a.nd all the 
small ones on the right. In chat case twemy•thrce would 
be TTI I I (ten a.nd ten and one and one and one}. Sevent)'· 
four would be rr

rI"I"I 11111 and ninety-nine would be 
1"1"1"11"1"1"1 I UIIIIIII. Of course the T's and l's would 
be arranged in pa11erns to make it easier to count them. 

The Egyptia11s decided that no more than nine of any 
symbol should be written or counted and so the)' invented 
a new symbol ,every time ten of any symbol had to be 
written. 

To write one hundred you might write ten of the s y m ·  
bols for ten like this: TITllTTTI"I. Instead of doing 
that a new symbol was invented to stand for one hundred. 
The Egyptians used a kind of curl which looks a little like 
this: g. 

\Ve don't need to use that, however. Instead, let's call 
the symbol for one hundred H since that is the first letter 
of the word in our own language. 

TI,ree hundred and thirty-three can be written 
HHHTITlll. Seven hundred and eighteen can be writ ·  
ten HHHHHHHTIIIIIIII and eight hundred and 
ninety can be wrillen HHHHHHHH I I I I I I I I I. 
You can write any number with these three symbols 
up to nine hundred and ninety•rline, which is 
HHHHHHHHH ITITITITI 111111111. 

For aU the numbers from one to nine hundred and 
ninety-nine you need to memorise.only three different 
symbols and you have to count each symbol no higher 
Lhan nine. To write one thousand you would have to write 
ten symbols for one hundred, S-O a new symbol is invented. 
Another new symboJ is invented for ten thousand, and stilJ 
another for one hundred thousand, and so on. 
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You can go as high as you want in numbers by this 
method, inventing a new symbol every time you n«d ten 
of a lowt:r symbol. 
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3. Numbers and 

the Romans 

The Egyptian.S)'Slem o f  nu merals: gave special impor
tance to the number ten because that was the total num
ber of fingers on two hands. 

The Mayans, a people who lived in Southern Mexico in 
the days before the Europeans arrived there, used a sys
tem based on  twenty. There arc twen1y fingers and 1ocson 
your hands and feet. (In our own lang,uage we have some 

of that since we use Jcort to represent twemy. We can say 
that 1here are "two-score and founeen'' people pre.�ent, 
meaning ''fifiy-four''. ln the Gettysburg Address, 
President Lincoln began, •·four-score and seven years 
ago,'' meaning "eighty-seven years ago".) 

However, it is also possible to give twelve special im
portance. The number twelve is more convcniem in some 
ways than ten. Ten ca,1. be divided only by 1wo and five. 
If you group things by tens i1 isn'L possible Lo divide them 

evenly in10 thirds and quarters. Twelve, however, can be 
divided by Lwo, Lhrec, four and six. 

Some of I he imporiaoce of twelve is shown by our use 
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The Roman Empire, 400 AD ' 
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of the word do(m. For example, we speak of a dozen eggs. 
Half a dozen is six; a third of a doz.en is four; a fourth of 
a dozen is three; a sixth of a dozen is two. \Ve go on to sell 
things in dozens of dozens. A dozen doz.en is twelve 
twel ves, ,\lhich comes to one hundred and forty-four. We 
call that a gro.s.s from a French word meaning large. 

The Sumerians gave special importance to sixty. That 
can be di vided by still more numbers than can twelve. We 
also give importance to sixty in our own lives. We have 
sixty seconds in a minute, for example, and sixty minutes 
in an hour. 

The larger the number we base our system on, the more 
particular symbols we might have to count when we write 
the numbers. Suppose the Egyptians invented a new sym
bol only when they had to use twel ve of some smaller 
symbol instead often. The n we might have to count eleven 
symbols instead of only nine. Using twenty or sixty would 
be even worse. 

Suppose we used a number smaller than ten, though. 
\Ve might use fi ve, for example, since this is the total 
number of fi ngers on one hand. 

About 21000 years ago, large sections of Europe, Asia, 
and Africa were ruled from thecityofRome. This ''Roman 
Empire" used a system of numerals based on five. The 
Romans used symbols taken from their alphabet. For 
tunately. the people of Europe and America use the 
Roman alphabet so the Roman symbols arc famHiar to us. 

The Romans began by letting one be written as I. For 
two, three and four they had II, III, and 1111. So far it 
looks like the Egyptian system but the Romans only 
allowed four of any symbol to be used before inventing a 
new syn1bol. Instead of writing five as the Egyptian III II 
they ,\/rote it as V, 

Instead of writing six as t[Illl  they wrote it VI. Nine 
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was Villi. If they wrote ten as VIIIII, that would mean 
five of the symbol I and they didn't allow that. They used 
a new symbol for ten which was X .  

The list of symbol s up to one thou.s.and i s  as follows: 
I = one 
V = five 
X � ten 
L = fif\y 
C = one hundred 
D = five hundred 
M = one thousand 

By using special symbols for five, fifty and five hundred, 
the Romans never had to use more than four of any of the 
symbols for one, ten, or one hundred. 

To write twenty-two they put XXII. Seventy•three. is 
LXXIII. Four hundred and eighteen is CCCCXVIII. 
One thousand nine hundred and ni nety•nine is  
MDCCCCLXXXXVIIII. 

If you try to write one thousand ni ne hundred and 
ninety-nine by the Egyptian system, you would need one 

"thousand" symbol. and ni ne symbols each for "hun• 
dred", ''ten", and "one". That would mean twenty-eight 
symbols all together. In Roman numerals only sixteen 
symbols are needed. 

The Egyptian system uses only  four different kinds 
of symbols while the Roman system uses seve n. In 

the Roman system you need less counting buc more 
memorising .  

\¥hen these Roman numerals were first devc.lopcd i t  
didn't matter in what order the symbols were placed. 
\ .Vhcther you wrote XVI, or XIV, or IXV, or VIX, it all 
came to sixieen. No ma11er wh•• th¢ order in which you 
add ten, fi ve and one you end up wlth si.xt�n. 

Of course, it is easier to add upa number if you arrange 
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Roman symbols for nineteen hundred and ninety-nine 
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tht syinbol1 according 10 $0fl'IC convenient sy5tem. The 
usual wa) i.s to pu1 all the iymbols of the same sor1 
together. The largest symbol is on tht left and a:; you move 
to the right you wri1e down smaller and smaller symbols. 
Thus seventy-eight VIOuld always be \\riucn L.XXVlll, 
working down from L to X lo V to I. 

The Romans then thought o( a way of still further 

decreasing the number ofa particular symbol that hitd to 
be written down. As long as symbols wctt al'-"'"3.)'S wri utn 
from lefl to right why not sometimes reverse the order? 

\\'hen you put the ,mallcr symbol afier the larger one 
in lhc wuaJ way you add the two. Therefore, VI is .. five 

plus one" or six. If on the other hand you put the smaller 
symbol /Jefor, the larger one you J•blratl it from the larger. 
In this way IV i1 "'fi"·c minus one" or fot1 r. 

By writing four as l V instead of I 11 l you ha,·e to wrllc 
and read only two srmbols instead ofrour, but )'OU have 
to no1icc the positions and remember to subtract in5lead 
of add. 

In the same way, XL is fony while LX is sixty and XC 
is ninety while: CX is one hundred and ten and CM is nine 
hundred while MC is one thousand one hundred. 

The year 1973 can be wrincn MCMLXXIII instead of 
MOCCCCLXXlll - nine symbols instead of twelve. 
One 1housa.nd nine hundred ninely•nine can be wducn 
MCMXCIX inSlead of MOCCCCLXXXXVll 11-
sevr.n symbol s instead of sixteen. 

Of CQUrse, 0,1cc you start using the .subtr,1cting notion, 
you can't scramble the order of the symbols an)' more. It 
b«omes imponan1 10 pi nce each symbol exactly. 

The westem part of the Roman Empite broke up just 
about I ,!>00 )Can ago. The people of western Europe kept 

on using Roman numerals for more lhan 700 years after 
lhc Roman Empire had oomc: to an end. 
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4. Numbers and 
alphabets 

\Ve have 10 repeat symbols in both the Egyptian and 
Roman system of numerals. We always have to have oom

binatioos like II I or XX or I I I I I J', That mea.os we 
have to count the symbols and thal we might make a 
misrnkc. 

Is there any way ofnC\.'er using any symbol more than 
once in any numbc.r? If we want todo that we have to u1e 
a larger number of S) mbols. If we don'1 want two to be 11 
we have to give i1 a spec.la) symbol. The same "';th three, 
and with four, and so on. 

It would Stt111 tha1 1hi11 isn"1 so good since we would 
have 10 do a lot ofinemorising. Bui suppose the symbols 
were a/reaJ.1 memorised. 

About 3,400 years a.go, people called the Phoenicians 
who li,'td in wh:.11 is now lhc oountr)' of Lebanon o� 
1he cast shore or tht Mcdi1e.rrancan Sea, invented the 
alphabet. They dc,.rised a series or letters, each wilh a 
different soul\d. Out of 1hese letters any wotd could be 
formed. 
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Phoenician alphabet and numbers 

( . . .· 
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The alphabcl spread in all direcLioos. h spread to the 
Heb·rews and to the Greeks, for instance. £veryone who 
learned how lo wrilc (and this became much simpler with 
an alphabet) had 10 memorise the alphabe1. Of course, the 
names of the lcncrs were dilTereot in different languages, 
but each group of people memorised the letters in ilS own 
language. 

Hebrew children, in learning the alphabet, learned t o  
say: ahph, btth, gimme!, daltd, !tay, vuv, and so on. Greek 
children learned to  say: alpha1 beta, gamma, dilJa1 epsilon, 
�eta, tla, and so on. Childre,1 who speak English team 10 

say: aJ'1 bu, see, du1 te, ef, gee, and so on. 
Tlte alphabel is learned so weJI that it beCQmes auto 

matic for anyone who can write. All the letters are kno,,•n 
in Lhe exacL order and each one ha.'i a symbol. 

\.\i"h)• not lel the symbols for the lcuers serve as S)•mbols 
for 1he numbers also? You can leL Lhe fir s L  leuer stand for 
Lhe first number, the second lcuer for the second number, 
Lhe third letter for the Lhird number, and so on. You don'L 
have to learn a single new symbol. You know all the S)'m� 
bols already. 

The Hebrew letters and the Greek letters arc quite 
difforent (rom our own but we don!L have to bother 
with those leHers. We're jusl interested in the system of 
writing numerals ,,.,hic::h boLh the Greeks and Lhe Hebrews 
used. \\'e can just as well use our own alphabet to see 
how i l works. 

U:sing our own alphabet we c:,,an say that: 

A =one 
B =two 
C = 1hree 
D � four 
E = five 
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Hebrew alphabet Greek alphabet F= six 
G= seven 
H= eight 
I = nine 
J = ten 

N ,., A N 
lfwe keep on going this way, we'll only reach the num-

ber twe1,ty-six si nce there are only twenty-six letters in the 
alphabet. 
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- However, we can start combini1tg. '\Ve can write eleven 

as "ten-one., or  JA. Twelve would be "1en-t,\fo1
' or JB. In 

l 0 r 0 
the same way we could go on with JC for thirLct:1), jO for 
fourteen, JE for fifteen,JF for sixteen,JG for sevcntc::en, 

� ;J A Tr 
JH for eighteen, and JI for nineteen. 

\Ve could write JJ for twenty, but now we would be 

Ti � 
E p 

repeating symbols. Instead we go on to the next le11er and 
let K stand for twenty. In fact, starting withj, we could 

-, 
� 

z z 
g o  on like this :  

s ten 
. , 

H 
K = twenty 

'!' T 
� 

L : thirty 

e 
. M = forty 

� 

, 
1' 

" , N = fifty 

-c, :, I <I> 
0 = sixty 
P = seventy 

iv K 
Q = eighty 

., X 
R = ninety 

� 11 A 
S = one hundred 

q> T = two hundred 

; M 
U = thl'ee hundred 

n V = four hundred 
W = five hundred 
X = six hundred 
y = seven hundred 
Z = eight hundred 
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\,Ve've run out of the alpha be, now but we ca11 make up 
a symbol jt1st 10 carry things to nine hundred. We can lei 
that be wriuen as £, for instance. 

By this system of numerals we can write any number 
under a thousand with one, two, or three S)•mbols and in 
no number will any symbol be repeated. 

Seventy-five is PE, one hundred and fifty-six is SNF, 
eight hundred and two is ZB, nine hundred and ninety· 
oine is £RI. You can write all I he numbers frur'i'l one to 
nine.: hundred and ninety-nine yourself by this S)'Stcm. 
You wiU find it very easy. 

If yoo want 10 go beyond nine hundred and ninety-nine 
you can make special marks. A little bar over a letter 
might multiply 1he number that represent� by a thousand. 
In thi.s way, A would be one thousand1 B would be two 
thousand, and so on. five 1housand eight hundred and 
twenty-one would be [ZKA. 

One bad point abou1 using the same symbols for le uers 
and numerals is that it makes numbers look like.: words. 

For instance, using our own alphabet, the symbol for 
five hundred and sixty-five is WOE. That happens to 
be a word that means sorrow. for that reason, people 
mighl dedde tha1 five hundred and sixt y -five is a bad-luck 
number. 

They mighl creale a whole system for deciding what 
numbers mean ac(;ording 10 the letters used as symbols. 
The Greek alld Hebre"' people bolh did this and invented 
a kind of numerology tha1 wcl.$ just sill y nonse.nse. 

\Ve still have this numerology today and many people 
believe in ii. It a11 s1ar1ed because the Greeks and 
Hebrews used the same symbols for letters and numbers. 

33 r 

Using the same symbols for letters and numerals 
can make numbers look like words 
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5. Numbers and 
' 'nothing'' 

h might be beuer if we used a different symbol for eaGh 
or lhe numbers bUl didn't use Jcuers of the alphabet. 
Soppose we inve1ued completely different symbols. 

The Hindu people or India developed a set or S)'mbols 
for numbers and we use them today. The forms we use 
aren't quite the same as the ones the Hindus had many 
centuri cs ago. Still if we look at the old Hindu numerals 
we can, see the beginnings o f  che numerals we oow use. 
From lhc Hindus we gel the following: 

I =  one 
2::: lWO 

3 = three 
4 = four 
5 = five 
6 ;;;  six 
7 = seven 
8 = eight 
9 = nine 

These numerals, or their original ancestors, first ap� 
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peared in India about 2,200 years ago. 
You might wollder how we came LO use numbers like 

Lhe Hindus. Aren•1 they. after all,just another set of sym• 
bols? \•Vouldn't people rather stick to the old symbols such 
as the Roman numerah they were used to? 

Yes, people would! They did stick to the old symbols 
jus1 as long as they could. However, the reason why the 

Hindu numerals started spreading beyond India was that 
the Hindu people had come up with a better idea. 

To begin with !he Hiiidus (like the Egyptians) made up 
new symbols for the numbers higher Lhan nine. They had 
different symbols for ten, twenty1 thirty, and so on; also for 
one hundred, two hundred, three hundred, and so on. 

But then someone (and of course we don't know who) 
must have asked why this was necessary. The number nV"o 
hundred means two "o ne hundreds''. The number twenty 
means two "tens". The number two means two "ones''. 
In each case the number means two of something .  

Suppose you make up you r mind the symbol on the 
extreme right of a numeral tells you how many ones there 

are. The symbo) to its le.ft tells you how many tens there 
arc .  The symbol next to the Jefi teUs you how many one 

hundreds there are, a nd so on. The meaning of a symbol 
depends on the position it is in. In lhis way t.he nine Hindu 
numerals--!, 2, 3, 4, :>, 61 7, 8, 9-might be enough. 

Suppose you have the numeral 354. The furthest right 
symbols tells you that there are four ones or four. The one 

to its Jcft tells you that there are five tens or fifty. The one 
to its lefi tells you there arc three one hundreds o r th ree 

hund red. Four and fifty and three hundred add up to three 
hundred and fifty-four a nd th at is what 354 stands for. 

Any number can be read that way. The number 18 
stands for one ten and eight one$, which comes to ten and 
eight, or eighteen. The number 999 stands for nine one 
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hundrCds, nine tens and nine ones. This is nine hund red 
and ninery and nine, or nine hundred and ninety-nine. 

You can go as high as you want in the Hindu system. 
A number like 87235 means, if you work from right to lef l ,  
five ones, three tens, two one hundreds, seven one 

thousands and eight ten thousands. Add lhcse up and you 
come out with eighty-seven thousand two hundred and 
thirty-five. You arc still using the nine Hindu numerals, 
and nothing else. But there's a problem. 

Suppose you wanted to write the number two thousand 
and three. This is made up of two "one. thousands" and 
three "ones". There are no hundreds at all and no tens 
either. 

Can you write it 23, standing for two "one thousands" 
and lhree "ones"? If you do this, how do you know the 2 
stands for two "one thousands"? Maybe it stands for t.,,.•o 
"one hundreds" or for two "tens". 

Maybe you could leave a space to show that the "one 
hundreds" and the "tens" arc absent. You could write 

2 3. Then someone would see that the Hone hundreds'' 
and the "ten.s" are skipped so that the 2 must stand for nvo 
"one thous.ands". 

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

No, leaving an empty space isn't enough. You must 
have some symbol that stands for "no tens at all" or "no 
hundreds at all". 

It was a very difficult thing, however, to get the notion 
that such a symbol was needed. 1 t took thousands of years 
after human beings started using number symbols for any
one to think of writing a symbol that st.ands fo r " nothing". 
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Nine hundred and ninety-nine written using Hindu 
numerals and Roman symbols 

\,Ve don'L know exactl y vJho it ,,•as who finally 1hough1 
of using such a symbol. We 1hink it was a Hindu. \\'edon't 
know for sul'e "'hen it happened. �faybc it was about 
1,300 yea rs ago. 

The symbol we now use for "nothing" is jusL a circle 
with nothing in iL It is 0. The Hindus called it sui!J(l 
rneanit1g "nothing". 

Lct·sscc how this "nothingu wo1·ks. If,,•e want to write 
twenty- three vte see that this means t\•.ro "tens" and three 
"ones .. and we write it 23. Ifvte warn to write two hundred 
and three, we have two "one hondrcds", no tcnl> at a ll ,  
and three "ones". We therefote write i t  203. 

How about two thousand and thirty? That is two "one 
th om;ands", oo one huodr eds at aU, three "tens", and no 

ooes at 4'11. his written 2030. 
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You can work om for yourself why two tho usand three 

hundred is 2300 and why two thousand and three is 2003. 
For that mauer ten is one "te n" a,,d no ones at all so ii 

is wriuen 10. 
Using the nine Hindt1 symbols I, 2, 3, 4, 5, 6, 7, 8, 9, and 

the S)'ll'1bol for "no1hing", 0, any number at all cao be 
wriucn easily. There is never any doubt what coh.1mn 
e.ach symbol is in. 
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6. Numbers and 

the world 

Thete i.s no doubt that the Hindu sys1cm of m1merals, 
ind odir1g the S)'mbol for ' 'n()I hin,s'', is the best evtr inven
ted. You can wri 1e big numbers with only a fow symbol s 

and you don•t have to memo rise more than ten symbols 

altogtther no maucr how large a number you have to 
write. Nor do you makc ,,..-o rds oul of numbe rs and get 
confus<..."CI. 

Most importanl of all, it turned ou1 to be easier to do 
arithmeti c with numerals written according 10 the Hindu 
system than according to any other syStcm ever invented. 

J n anci ent times, only people who had studied 
mathematics a long time could divide numbers osing 
either Roman numerals or Greek m1merals. Using the 
Hindu sys tern, school children can learn to divide without 
much trouble. If you think long divisi on is h ard, jusl try 
doing il wit]\ Rom an nume ral s! 

Once peopl e discovered how much easier il was lO do 
arithmetic with the Hindu nomcrals they used them also. 
The Hindu sysiem began lO spread. 
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About 800 AO, nol very long after the symbol f()r "noth· 
ing'' was inveJHed, 1he Hindu ournerals spread imo the 
lands north and ,,,.esl of India. These lands were inhabited 
by people who spoke Arabic. Arabic.speaking people also 
lived all :;across northern Africa and in Spain as well. The 
Hindu numerals spread through Africa and into Spain. 

The Arabs called the Hindu SUt!)'ll', the S}'ntbol for 
"n othing"• iifr. 

About 820 AO, an Arabic mathematician named 
Mohammed Al·Khwarizmi wrote an important book on 
mathematics. He was the firsl to give full instructi ons on 
how to  use the Hindu numerals irl arithmetic. 

Ove r a hundred years later, a Frenchman named Ge.-. 
bel't \,•as very i,uerested in gathering knowledge. At that 
time, France, England, and German)' were in a "Dark 
Age". There were few schools and lx,oks and hardly any 
one could read and write .  Spain, however, which was 
under the control of the Arabs, was much more advanced. 

Gerbert travelled to Spain in 967 ,\J> and studied books 
in Arabic. He came across Al-Khwarizmi's book and was 
struck with the convenience of the new system of 
numerals .  He broughl them back 10 Francev,:ith him. The 
people io Europe called the1n Arnbit llumeralt because they 
obtained lhem from Arabic -speaking people. The people 
in Eu1·ope did no1 know Lhat they came from India to 
begin with. We call the numbers I, 21 3, and s o on, Arabic 
oumerals toda)'· 

Since Cerbert became Pope under the name of Sylves
ter I I  in 999 AO, you thiok European1; would listen to him. 
" l" hey didn' t. A fe, .. · 01 her learned people 1•ecommended the 
new Arabic1rnmerals. Howeve r, the Europeans of the time 
were using Romar1 numera ls and were used to them. Even 
though the Roman numerals were very clumsy aod made 
arithmetic very difficuh, the Europeans stuck with them. 
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Two more centuri� passed. Then we came to Leonardo 

Fibonacci, a man who lived in an Italian city c alled Pisa. 
He picked up the notion of the Hindu system of numerals 
while he was visiting northern Africa. In 1202, he 
published a book in which he. u s ed  Arabic numerals plus 
the symbol for ''nothing''. He showed how it could be used 
in ar ithmetic. 

By that time, Europe had emerged from the "Oark 
Age". People were more prosperous and more learned. 
In Ital)', especially, there were many businessmen who 

had to do a lot of calculating LO keep track of their 
dealing s .  As Italian businessmen found how convenient 
the Arabic numerals ,vere they aba ndoned the Roman 
numer als and used the new system instead. They could 
see that the symbol for ''nothing" was most important. 
They used the Arabic word sifr. Then they changed it LO 

(..tpiro since it was easier to pronounce and looked more 
natural. 

The word zCpiro becomes tero to us and that is our most 
common word for the symbol O. One word sometimes 
applied to it, and aJ most as familiar, is not1ght meaning 
"nothing". 

from Italy, Arabic numerals began to spread through 
the rest of Europe. By the time Columbus landed in 
America all of Europe was using Arabic numeral:;. 

\'\'e use Rom an numerals today, however, when we 
want to be impressive and when we don't need them to do 
arithmetic. Queen Elizabtth is the second English queen 
to have Lhat name. She is therefore called Elizabeth 11. 
Pope PauJ was the sixth pope of that name so he w� 
known as Pope Paul VI. 

It is not only Europe, though, th at uses Arabic 
numcra.ls now. In the last centuC)', these numerals have 
spread everywhere. ltt dozens of s1rangc languages using 
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strange symbols for their letters and words you will find 
the familiar, l ,  2, 3, 4, 5, 6, 7, 8, 9, and 0. 

Ar1d the whole thing started when some primitive per 
son wondered how to describe how manr stone axes he 
ha d and looked at his fingers to sec if they would help. 

• 
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