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PREFACE

These brief sketches entitled “The Story of Figures” do not
pretend to be even a short synopsis of the evolution of figures.
They are reminders only that around figures is woven the glamor
of romance—that the study of figures is closely linked with the
history of civilization. Their effort is to stimulate an interest in a
subject too often scorned by the young student as dry and unin-
teresting—to provoke in him a desire to know more of matters
which may concern him directly in his future career.

Man moved slowly for thousands of centuries. He has advanced
with headlong speed in the last half century. Yesterday the creak-
ing wagon wheels. Today the motor car, the electric train, the
submarine and aeroplane. Yesterday the pen, the pencil and the
eraser. Today computing machines which perform, in large part
automatically, the most complex bookkeeping problems with
accuracy and with rendered proof.

The facts in this short treatise are as nearly exact as circum-
stances and the haze of controversy permit. Forms of archaic
numerals may vary with the authors referred to; they may differ
with the individuality of the ancient scribe. Such minor variations
are of no moment in a work of this nature. They do not controvert
the claim that historical facts are presented with substantial
accuracy.

Thanks are due to Dr. Louis Karpinski, professor of mathe-
matics, University of Michigan and author of “The History of
Mathematics” for his invaluable aid. Credit is also due to the
authors of the many other books of reference consulted, including
Fink, Smith, Cunnington, Cajori, Conant and Sullivan.
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In prehistoric times Man
o drew symbols on the walls
2, of caves using a charred
stick or clays of different
colors. Some of these
symbols apparently stood
for numbers

Chapter 1.

INTRODUCTION OF NUMBERS

' WaEN man first began to figure he wrote out words to
illustrate his numbers. Then the Greeks devised the plan of
having the first letter of the word illustrate the number. Thus
D (A) comes from the Greek word for ten (deka) from which we

ge!: “fiecimal.” The Roman numeral system followed a similar
principle.

The Syrians and Hebrews used the twenty-two letters of their
alphabet to represent numbers. The Phoenicians had two
methods. They either wrote out numbers in words or used
vertical marks for units and horizontal marks for tens.

[3]
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The Arabs abandoned the use of number words in the eighth
century and adopted the system used by the Hindus, who
shortened their number words down to the first letters. The
Western Arabs modified this even further and devised what are
known as the Gubar (dust) numerals which are the ancestors of
our modern numerals.

Our system of placing our numbers—so that we read 55 as
fifty-five, not 5 plus 5—owes its origin to the Hindus.

The Babylonians wrote their numerals with a pointed stick
or stylus on soft clay tablets. The marks made by the point of
the stylus are like arrowheads or wedges. The numerals thus
written are called “cuneiform” numerals from the Latin “cuneus”
(a wedge). The mark made by the other end or blunt end of the
stylus formed a circle, just as it would if you pressed the wrong
end of a pencil into the clay. By pressing with only one side of
the blunt end, a crescent was formed. These circles and cres-
cents are called “curvilinear” numerals. When the Babylonians
kept accounts they used cuneiform numerals to denote debits
and curvilinear numerals to denote credits, somewhat as we use
red and black ink in account books today.

—Karpinski

Curvilinear numerals on a Sumerian clay tablet more
than six thousand years old now in the Harvard Semitic
Museum. In the center is the 6; below this is 24 indi-
cated by two circles and four half circles or crescents.

[4]
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Ahmes, an Egyptian temple scribe, lived nearl

5 % arly 4000 years ago.

He wrote the first known handbook on Arithmetic. T¥1e Ahzg:s
papyrus (manuscript) still exists in the British Museum

Chapter I1.
PRIMITIVE METHODS OF FIGURING

Necessity drove man to figuring. As families grew into tribes
and tribes into nations a system of trade sprang up. One tribe
or nation might have wonderful clay for making pottery;
another might grow herbs for dyestuffs or medicine. They
would trade clay for herbs. As nations grew and the volume of
trade increased, they felt the need of selling on credit. A nation
raising grains or herbs might need clay for pottery, but the
harvest might be some time away. So it bought clay, giving its
promise to pay in grain when the harvest came in. Written

[5]
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records became necessary; and accounting was born. Coins
or tokens were made to represent certain definite values.

The first writing of numerals probably was done by scratching
on soft clay with a pointed stick. Clay tablets, inscribed by the
Sumerians 5000 years ago, show that these merchants were
familiar with bills, receipts, notes, accounts and systems of
measures. A Babylonian tablet, deciphered after more than
5000 years, was found to record payments made by draft and
by clay check.

In a tomb near the Great Pyramids of Gizeh in Egypt,
recent explorers have found very ancient numerals painted on
the walls in which 1 is represented by a vertical line, 10 by a
kind of horseshoe, 100 by a corkscrew shape, 10,000 by a point-
ing finger, 100,000 by a frog and 1,000,000 by a man looking
astonished.

About 4000 years ago Ahmes the Moon-born, an Egyptian
temple scribe wrote a handbook on arithmetic. It is now in the
British Museum. Written in ink on papyrus, a paper made
from reeds, this book contains examples of linear equations,
unit fractions and mensuration. The occasional use of red ink
suggests that a teacher corrected the work.

The Egyptians became so accurate in figuring that their
architects, who measured the base for the Great Pyramid of
Gizeh across a rocky mound they could not see over, completed
their work with an error in the sides of only 1/27000 part of
a right angle. Once man began to write down figures it was
not long before he began to calculate.
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Chapter III.

ADDITION

PriviTive man picked up a skin and said, “One skin.”
He picked up another and said, “Two skins.” That was about
the limit of his arithmetic. Some, perhaps, counted as high as
five and then said, “Five skins and one skin,” when they meant
six. This was the first addition. The Niues of the Southern
Pacific still say “One fruit, two fruits, many fruits.” Australian
savages can rarely count above two. The Veddahs, or wild men
of the Island of Ceylon, have words for only 1 and 2. For any
number over two they say ‘“I'wo and one more, and one more,
and one more, and one more, and one more, etc.”” Addition was
the base of all figuring. It still is the only method of computa-
tion with primitive tribes all over the world.

[7]
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As trade grew, systems were devised for larger numbers. The
decimal system was one of these. It was the general favorite
because it has as its basis the fact that man has ten fingers and
ten toes and that he used these in his early counting. Some
systems such as the Babylonian had sixty as their basis while
the Aztecs used twenty. So the Eskimos and the American
Indians of the West Coast today count by twenty, using the
sum of their fingers and toes as a basis. In this way large sums
can be represented by simple addition.

The Israelites, though rated as unusually intelligent people,
confined their counting to low numbers, using addition to denote
larger numbers. Thus they spoke of the average life of a man as
three score years and ten, because it was easier to count twenty
(a score) three times and then add half a score (10) than it was
to count up to seventy. This was plain addition.
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—Karpinski
Ancient forms of Roman numerals with their modern designations

Chapter IV.

SUBTRACTION--MULTIPLICATION
DIVISION

SustracTION links itself directly with addition in primitive
methods of figuring. Since subtraction is merely taking away
something, primitive man even today in subtracting three from
five holds up five fingers and then turns down three of them
leaving two. This solves the problem quite effectively.

The Roman numeral system, believed to have been inherited
from the Etruseans, embraces the principle of subtraction. It
uses letters for symbols; for instance, X means 10, C means 100.
If a letter is placed before another of greater value, it is sub-
tracted. If it follows the larger one, it is added. IV means
V—I=4; XC means C—X =90; VI means V+4I=6; CX means

[o]
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C+X=110. As an old eighteenth century book on arithmetic
has it: “Note that IV signifies four as IX signifies nine; which
takes as it were by stealth or pulls back one from 10. So that
in fact I stands behind X and picks his pockets, and I stands
behind V and picks his.”

The Roman system indicates multiplication by horizontal and
vertical bars. Thus XVIII. is 18 X 1000 =18,000. Vertical bars
at the side and a horizontal bar above denote multiplying by
100,000. Thus [X]=10X100,000= 1,000,000, or one million.

Ancient multiplication was a matter of repeated addition.
In multiplying two by four, the ancients merely added two and
two and two and two and got eight. Later they compiled long
and complicated tables giving the results of multiplication.
These were used extensively.

Division, even in the early times, probably was done by means
of repeated subtractions. To divide nine by three the ancients
were believed to have subtracted three from nine giving six;
then three from six leaving three; and three from three leaving
nothing. They found that three goes into nine three times.
This method and the addition methods of multiplication are
complicated and tedious. While there remain in ancient works
no well defined rules for division it is assumed that this is the
theory on which arithmetical processes were developed.

A A

—Cunnington

These symbols—supposed to represent pairs of legs walking—
were used by ancient Egyptians for plus and minus signs

[10]

In the time of the Crusades, money was sometimes
carried in the form of gold or silver chains. When a i
knight wanted to make a purchase he would cut off
a piece of chain which the merchant would weigh
against actual coins. This practice is still in vogue
among the coolies or laborers in Southern India

Chapter V.
FRACTIONS AND DECIMALS

TrE word “fraction” is derived from the Latin word “fractum”’
which means “broken.” Ancient man in his trade dealings had
little need to resort to fractions. When ancient peoples en-
countered difficulties in handling parts of a broken object they
created various measuring systems for designating sub-units.
Our word “inch” is a relic of the Roman system. The Romans
clung to 12 as a basis of their division of measures because it is
easily divisible by 2, 8, 4 and 6. This permitted the taking of
simple fractional parts. They divided the foot into twelfths,
each twelfth being called an “‘uncia’ whence comes our “inch.”
They also used the same fractional part “uncia” for the twelfth

[11]
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of pound whence we get our word “ounce.” Counting commer-
cially by twelfths, their “duodecim” meaning twelve, gives us
our “dozen.”

Every system of counting has its radix or base. Ten was the
one most often used and formed the basis of the decimal system
through the primitive method of counting by tens from the ten
fingers and ten toes. The Babylonian system, as has been noted
before used sixty as the radix. From this we get our minutes
and seconds both in time and angles.

134
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—Karpinski

Decimal fractions as presented by an American .leucl,l,er, Isaac
Greenwood, in his “Arithmetick Vulgar and Decimal” of 1729

[12]
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On the left is a Russian abacus of a form used in that country today. In the center is illustrated

the principle of the Roman abacus. Lines drawn or cut on sand or tablets separated the units, tens,
hundreds and thousands; small stones were used as markers. On the right is a Chinese abacus or
swampan similar to those used in the Orient today

Chapter V1.

BIRTH OF MECHANICAL FIGURING

AcEs ago man’s inventive genius turned to ways and means of
saving head work in the tedious process of figuring. The ancient
Arabs and Romans were just as eager to find ways of saving
time and labor as are our inventors today.

As trading and shopkeeping grew more and more complicated
some lazy genius invented a way to avoid keeping figures in his
head or having to scratch them on tablets of clay. He invented
a board, covered with dust, on which he could trace figures,
draw columns and work with pebbles. Perhaps he was a
Greek, as this dust board was called the abacus, from the Greek
word “abak” (pronounced abacue) meaning “dust.” The black-
board of the modern schoolroom possibly is derived from the old
primitive dust board.

The early Greek bankers and the early Romans made an
abacus of stone provided with grooves in which small stones

[15]
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called ““calculi” moved up and down. From their “calculi” we
derive our word ‘“calculate.”

The Chinese developed and even today, use the wooden
abacus as you may see in almost any Chinese laundry. The
proprietor does his figuring on it and keeps his books with the
familiar ink brush.

Even earlier than the abacus were the “sangi” or number rods
still used for computing by the Koreans and Japanese.

These rods, though not used in the same way, are a reminder
of the tally system in vogue in England from the time of William
the Conqueror to as late as Charles II. When a man owed
money he would record the amount by cutting notches in a
stick called a tally stock. He would give the stick to his creditors.

Sometimes dishonest creditors would cut extra notches before
they presented the tally stock for payment. So the system was
changed. After the notches were made the tally was split
down the middle. The notches on the creditor’s half then had
to correspond to the notches on the debtor’s half. Hence the
verb “to tally”” and its use in such examples as: “His figures
don’t tally”” and “Your idea tallies with mine.”

Banks kept records of deposits by the tally system. Their
depositors held tally stocks corresponding to those in the bank.
From this came the modern word “stockholder.”

Up to 1548, the British Government also kept records of
transactions by the tally system. After the system ceased, the
basement of the House of Commons remained cluttered with
vast accumulations of these dry sticks for nearly two centuries.
Finally it was decided to burn them. The stove became over-
heated and a fire ensued which burned down both the House of
Commons and the adjacent House of Lords.

[ 14]

Chapter VII.

BLAISE PASCAL’'S ADDING MACHINE

Braise Pascar, born in Clermont-Ferrand, France, in 1623,
was a mathematical wizard. When other youngsters were
amusing themselves at play, he would be off in a corner working
out a complicated problem in mathematics. Before he was out
of short pants, he created many theorems identical with those
to be found in the first book of Euclid. He did this entirely
out of his own head without any reference to books.

His mind early turned to devising a machine which would do

[15]
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—Smith

Braise Pascan
After a contemporary drawing

two different machines which he presented to his sovereign. Une
of them he called “a new and most useful instrument for addition
and subtraction of pounds, shillings, pence and farthings with-
out charging the memory, disturbing the mind or exposing the
operator to any uncertainty, which no method heretofore
published can justly pretent to.” The other machine he called
“machina nova cyclologica por multiplicatione” or “a new
multiplying instrument.”

The adding and subtracting machine was operated by turning

[17]




































