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"An independent world,
Created out of pure intelligence.

Wordsworth



CHAPTER ONE

Introduction

THE PROBLEM
The problem in this thesis is to present a brief history of 

topics in elementary mathematics written in language that is within 
the comprehension of, and fitted to the interest of the average high 
school pupil. Much mathematical subject matter that has been 
considered too difficult to be grasped by the immature mind might be 
not only understood but also thoroughly enjoyed if suitable material 
were selected, and if the presentation of this material were 
simplified.

Boys and girls wonder about the origin of the methods of 
modern calculation. They speculate upon the beginnings of ideas 
and symbols in the number world, and their development to present 
forms and processes. These questions arise concerning definite 
phases of operations in mathematics. They wonder what first led 
people to count, and why certain written forms were selected instead 
of others. They question the origin of the equation, the fraction, 
the plus sign, and numerous other symbols and processes with which 
they grapple in the classroom. They have great respect for thinkers 
of the past, and are interested in knowing how the great science of 
mathematics as it is presented to them came into being.

Their interest is in the particular process of the hour, 
not in a comprehensive survey of the entire subject. Mature minds 
are apt to be interested in the history of mathematics as its 
development is traced by eras in the world’s history, or as it is 
studied in separate geographical sections. They also enjoy reading 
of the manner in which it fits into the scheme of the general



development of civilization. However, this is not the case with 
high school boys and girls. They want to know the whole story of 
the subject at hand without any extensive references to other phases.
It follows that the history of mathematics best suited to the high 
school age is one which handles the subject topically.

Because of their interest in beginnings and growths, 
students turn to numerous volumes on the history of mathematics only 
to find themselves lost in a maze of scientific technicalities.
They struggle hard to understand that which apparently has been 
written for those already versed in the subject, and in a short time 
the story of the past as it concerns the number world has lost its 
lure. This very experience may dampen the ardor for the performance 
of daily tasks in the subject in which they were previously interested.

To some pupils the subject of mathematics presents only a 
cold, stern, and lifeless aspect. They turn to language, history, 
and literature for the human touch which seems to them so lacking in 
numbers, lines, and equations. Vl/hen a youth's readable history of 
mathematics can be put into the hands of such a pupil, the Great 
Science can meet him on his own ground. He reads and learns that 
the great mathematicians of all time have been real, warm blooded 
human beings; that many lived lives of heroic adventure and sacrifice 
of pleasure for the cause of their science. He learns that many are 
the stories of human interest that surround their lives,- some of 
them really amusing. The lines, figures, and letters on the pages 
of his mathematics textbook gradually take on an interest peculiarly 
linked up with the past that he now learns to respect, and he begins 
to feel a glow of warmth from the subject that hitherto had seemed 
so forbidding.

The history of mathematics which a high school pupil may be
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expected to read with interest must deal merely with the divisions 
of the subject which he studies in the elementary and the secondary 
schools. Flights into the realm of higher magnitudes and relations, 
no matter how alluring to the studied mathematician, are so far beyond 
the experience of the adolescent that he cannot accompany the writer 
in them. This necessarily brings a break in the train of thought, 
and a break in interest. A simple, dear story of the development 
of the phases of mathematics about which he is concerned in his daily 
school work, put into form that can allure and hold the interest of 
the average high school pupil, is needed. Attendant human interest 
stories and anecdotes interspersing more serious paragraphs liven the 
subject matter and make it attractive to the young student. Such a 
treatment of the subject should entice the pupil into reading the more 
advanced works as he develops the ability to appreciate them, and it 
should arouse, as well, a deepened interest in the further study of 
mathematics for its own sake.

THE OBJECTIVES
It is the purpose of this thesis to seleot material in 

mathematical history that is suited to those who are at the high school 
level, and to present that material topically, in language that is 
within the understanding of those pupils. The objectives of this 
thesis are:
1. To put into simple, clear, and attractive form the story of the 

development of elementary mathematics.
2. To satisfy a demand among high school pupils for material from 

which they themselves may learn the origins and development of 
the calculations which they are studying.

3. So to present the subject that the pupil to whom mathematics has
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been a forbidding dread may make interesting and compelling 
contacts.

4. To create a desire for more extensive reading of the history of 
mathematic s.

5. To arouse keener interest in the further study of mathematics 
for its own sake.

The selection of topics in this thesis has been determined 
by questions asked the writer in over fifteen years spent in the 
classroom teaching high school mathematics.

The study of geometry opens up a very new and wonderful 
world to the pupil as he emerges from the manipulation of the definite 
algebraic formula to the dilemma of having a multiplicity of angles, 
lines, and ciroles placed in his hands to do with as his own reason 
and ingenuity can contrive. One day a class had been working with 
triangles, and had discovered what seemed to them to be a surprising 
number of things that could be done with them. After the recitation 
hour, a bright boy who had seemed especially interested tarried until 
the others were gone, then, approaching the teacher's desk, said:
"My l What a lot there is to one triangle I What I am wondering about
is, who thought up all these things? He must have been a very bright 
man. Or, did one man do it all? What got him started at it? He 
must have had something in mind, or, was he like some men today,- 
just liked puzzles?" The lad was particularly interested in history, 
and had a good background in it. The discussion of his questions 
led into a talk about the sources of all mathematics and the writing 
materials used by ancient mathematicians. His questions answered, 
he stood and thought for a moment, then wandered from the room with:
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"My! What a lot of things there are to learn, aren’t there?" On 
the following day that class listened attentively to the story of 
the origin of geometry.

Logarithms always put inquiring minds into action when 
they are presented. The writer had just shown a group how two 
numbers can be multiplied by logarithms. One member of the class 
immediately became busy with pencil and paper, and the teacher felt 
flattered that she had made her explanation so clear and interesting 
that one pupil had gone right to work. In another second the lad 
straightened up with: "Yep, it work?." He had been testing the 
result by the use of the good, old-fashioned multiplication table.
When the group had been convinced of the efficiency of the system, 
apparently all were ready to adore its inventors.

Frank: "How long have men used logarithms?"
Bill: "Whatever got them started at them?"
Bob: "Yeahl Did men try to discover them, or did 

somebody just happen on to them?"
Bill: "Some fellow must have lain awake nights to think 

them out."
Bud: (Hitherto silent, but adoring) "Gee!"
When a pupil finds himself questioning into the discovery 

of the laws upon which a great science is founded, he does not have 
much farther to go to discover the Great Source of the laws themselves. 
When he has detected that source, he has found God through his own 
eager search, and he can claim the great truths of the universe as 

peculiarly his own.



"As painfully to pore upon a 
To seek the light of truth.

book,
it

Lore's Labor Lost
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CHAPTER TWO

A SURVEY AND CRITIQUE OF VALUABLE LITERATURE IN 
THE FIELD OF THE HISTORY OF MATHEMATICS

While literature in the field of history of mathematics is 
not so abundant as in many other lines, quite a number of books and 
pamphlets exist which are considered authentic. The authors of these 
books and pamphlets have been sincere in gathering together the results 
of research carried on in many places and under varying circumstances, 
and have pieced these results together as far as could be possible to 
form a unified whole. Some research workers differ in their 
interpretations of certain minor points such as the exact time and 
place that marks the origin of a given symbol, or they disagree as to 
who was the first to promote its general use. In such instances it 
is left for the historian to weigh all evidence carefully and bring 
his sanest judgment to bear in relating his story. That history is 
authentic which is carefully based upon primary sources, or upon 
authentic secondary sources.

Not much historical material in mathematics has been written 
in language that appeals to the youthful mind. This may be accounted 
for easily. Men interested in tracing the beginning of things are 
essentially men who are gifted and trained in all that makes 
interpretation of the unusual possible. Such work is attractive 
only to the technically minded. The research worker in mathematics 
does his thinking in technicalities, and he hands it on to the historian 
in that same language. The latter is a mathematician gathering up 
these items from here and there, piecing them together in logical 
form, then passing them on to other mathematicians for their edification. 
As yet, no one has seemed to think much about the boy and girl
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farther down the scale in mathematical thinking, except indirectly.
The prefaces of some publications indicate that the authors have 
written them in the hope that teachers of mathematics will enrich 
their own minds with historical settings that they may present the 
subject of mathematics to their classes in a more vital and 
interesting manner. This is a worthy aim, and there is a large 
place for it in literature.

One exception to this manner of presenting facts in the 
history of mathematics is the little book, Number Stories of Long Ago, 
written in 1919 by David Eugene Smith. It is a series of eight 
stories which might be termed "bed-time stories". They relate the 
history of the development of numbers and writing materials in a 
definitely juvenile setting. The elementary school child would find 
them attractive. The average high school boy, unless young for his 
grade, might suffer from offended dignity if asked to read the book, 
although it contains many of the very facts in which he is 
interested.

The same author also has written a History of Mathematics 
in two volumes. Volume I gives a general survey of the history of 
elementary mathematics, and Volume II treats special topics in 
elementary mathematics. He includes calculus as a part of elementary 
mathematics which is usually considered by school curriculum makers 
to be an early step in higher mathematics. In his preface he states 
that the purpose of his work is to supply teachers and students in 
colleges and high schools "with a usable textbook on the history of 
elementary mathematics", then he proceeds to couch the information 
in terms beyond the grasp of the average high school student. His 
books contain a wealth of historical information, but the average
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young person in his early teens would not peruse them except by the 
aid of an interpreter for much of the material. They are definitely 
for teachers and college students.

A History of Mathematics by Vera Sanford is the story of 
mathematics told partially according to historic eras, partially 
according to contributions to the science made by the various 
countries, partially by very brief sketches of the work of individual 
mathematicians of the various historic periods, and partially by a 
general survey of the major divisions of mathematics. As stated 
before, the average high school student of mathematics is not 
interested in a general development by historic eras, or by countries, 
nor is he interested in a general survey unless his chief interest is 
history instead of mathematics. He enjoys interesting stories of 
individual mathematicians if enough is told to make the setting of 
his work attractive. In this book the majority of the personal 
sketches are devoid of the human interest element through which the 
young student can be attracted to the sterner facts of mathematics.
The sketches are brief to the point of frigidity. He is frightened 
by the great numbers of difficult names for the pronunciation of 
which no aid is offered. Sanford's book is, taken as a whole, a 
teachers' reference work, and as such is excellent.

Florian Cajori has published A History of Mathematical 
Rotations in two volumes, and for a teacher of mathematics they 
are invaluable. He traces the origin and development of symbols 
and notations used in the whole field of mathematics in a manner 
and with the detail that is most interesting to one who already 
has a background in the field of general mathematics. The facts 
that the average boy or girl wants to know seem to be smothered in
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a mass of technical material. The history of any given phase of 
symbolism or notation has to be gleaned and presented to him as a 
single thread of narrative in order for him to enjoy it, and so 
assimilate it.

The same author has written A History of Elementary 
Mathematics. It also is an excellent work, tracing the
development of numerals, arithmetic, algebra, geometry, and 
trigonometry in various countries, first through antiquity, then 
the Middle Ages, then through modern times. He gives a section 
to the discussion of recent movements in the teaching of mathematics.
He devotes a portion of the book to answering the attacks that have 
been made upon the study of mathematics as a training of the mind. 
Obviously this is not a book to interest high school pupils. It 
contains much material in which such pupils are interested, but its 
presentation does not attract them. Development by geographic 
sections does not challenge their interest. They want to be able 
to trace at once the complete thread of development of the one phase 
of mathematical study in which they are interested at the time.
Moreover, Cajori did not have the youthful student in mind when he 
wrote this book. In his preface he says: "With the hope of being 
of some assistance to my fellow teachers, I have prepared this book 
and have interlined my narrative with occasional remarks and suggestions 
on methods of teaching.”

W. W. R. Ball has published what he chooses to call A 
Short Account of the History of Mathematics. In his own words it 
”is a historical summary of the development of mathematics, illustrated 
by the lives and discoveries of those to whom the progress of the 
science is mainly due.” Iflhile much of it is written in a more
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popular style than many other works of its kind, the biographical 
approach to the subject necessitates the mention of numerous names 
that mean nothing to a student who is not majoring in college 
mathematics. The answers to the natural questions of the high school 
student are lost in a maze of brief biographies of people, the great 
majority of whom he has never before heard, nor will he hear of them 
again unless he later makes a detailed study of the history of 
mathematics. Certain chapters such as one on "Primitive 
Arithmetic", and much of one on "Algebraic Symbols" would interest 
him, because they present a discussion of topics closely related to 
his daily work, and about which he is curious. But the book as a 
whole is not one to attract a youthful reader.

India and her People ^Hedananda Swanie,is a collection of 
seven lectures treating of India’s philosophy and education. One 
lecture includes a discussion of the development and use made of 
mathematics in India, told as a part of the history of education in 
India. It would be more attractive to the student of history than 
to the pupil working in mathematics for its own sake.

Lynn Thorndike’s book, A Short History of Civilization, 
treats of mathematics in a general way as it fits into the general 
scheme of the world’s development. Parts of the discussion would 
be interesting to the high school student of mathematics if the style 
were less grandiose.

The Story of Mathematics written by Denham Larrett deals 
largely with schools of mathematical thought. It is written in a 
simple and attractive style, and parts of it must be very interesting 
to high school pupils. This is especially true of the chapter 
dealing with science. The author is quite clear in his story of the
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origin of our numerals, as also in his description of early methods 
of counting and devices used as aids in counting. In its entirety, 
however, the book answers the question, "How did this subject arise?" 
regarding mathematics as a whole. It does not tell the story of the 
development of topics as they are studied from day to day in the 
classroom.

A Brief History of Mathematics by Beman and Smith is a 
translation of Dr. Karl Fink’s "Gesehichte der Elementer - Mathematik". 
It is a general chronological treatment of arithmetic, algebra, and 
geometry. It is a splendid reference work for teachers and mature 
students of mathematics, but it is not suitable for high school 
pupils because of its generalized and technical presentation of the 
subject.

A History of Greek Mathematics in two volumes by Sir Thomas 
Heath of England is a detailed and interesting account of Greek 
mathematics from its origin. As the Greek mind was most interested 
in geometry, that is the phase emphasized. Heath relates many 
interesting tales in the development of mathematics, but, as a whole, 
the work contains too much technical detail to hold the interest of 
the high school pupil.

A Short History of Greek Mathematics by James Gow traces 
Greek mathematics from its origin in Egypt through its development 
until it passed into the hands of western Europeans. The treatment 
is too technical to mean much to a young student.

Number the Language of Science, by Tobias Dantzig, is a 
delightful discussion of the development of the number sense, and 
contains much of the cultural content of mathematics. The treatment 
is of too philosophical a nature to be within the grasp of the pupil
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at high school level, even though it should be interpreted to him.
He has not lived and studied long enough to be able to catch the 
force of much of the best that the book contains.

A recent book, A Mathematician Explains, by Mayme I. Logsdon 
of the University of Chicago, is a series of lectures giving the 
historical development of mathematics of classical times, with 
descriptions of type problems. It is adapted to the use of men and 
women who have, at one time, known something of mathematics, and are 
desirous of getting puzzling points cleared up. It is not suited to 
the use of the secondary school student.

Then, the careful examination of works on the history of 
mathematics now in the field discloses much that is of great value 
to mature readers, but a sad lack of material that is within the 
comprehension of the high school student.

*1



"We have found a strange footprint on the shores 
of the unknown. We have devised profound 
theories, one after another, to account for 
its origin. At last, we have succeeded in 
reconstructing the creature that made the 
footprint. And lol it is our own."

A.S.Eddington
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CHAPTER THREE 

SOURCES OF INFORMATION

The story of the birth of the human concept of number and 
its gradual growth into a system of mathematics is long and slow of 
action. Until comparatively recent time its revelation has been 
clouded in uncertainty because of the meagerness of records of the 
distant past, and because those records which did exist were written 
in languages unknown to the civilized world.

No one nation discovered all the facts concerning any one 
branch of learning. Mathematics had a very early beginning, and 
there is evidence that knowledge of the science existed wherever 
man lived and left records that can be interpreted, although each 
group of humanity had its own form of calculation best suited to 
its own need.

In olden time, only a few people of a country possessed 
the education of that country. Any neglect on the part of those 
few to pass their knowledge on to younger men, led to its loss for 
the time being, as there was no form of printing yet known, and 
knowledge had to be handed down from generation to generation orally. 
Because of this, it has been a huge task to find out just how much 
mathematics was known in any given age, and what forms of expression 
it took.

The story of any people's development in mathematics has 
been literally unearthed right along with the story of their general 
civilization, and that through exploration and excavation. The 
ancient civilization of India is read in inscriptions found on stone 
and copper. Aegean civilization, or that preceding the wonderful
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civilization of ancient Greece, affords much of interest. In 1866 
primitive structures were discovered by quarrymen extracting pozzolana, 
that is,- a rook of volcanic origin used in the preparation of 
hydraulic cement,- for the Suez Canal works. Pottery and painted 
vases were found, some in tombs and some in ruins of palaces, villas, 
and fortifications. Legends were written with pigment on pottery, 
and characters were cut on stone, pottery, and clay tablets.1

Soholars, visiting Egypt in the hope of securing knowledge 
of the history of the ancient Egyptians, found hieroglyphic records, 
some carved and some painted, on walls of tombs and on tablets of 
stone, and some on wood. The Egyptian hieroglyph is a sort of 
picture writing which is supposed to have its origin in pictorial 
interpretations of the human hand.8 These scholars also found 
hieroglyphs written on rolls of papyrus, which is paper made from a 
reed growing in the Nile River Valley. The outward appearance of 
Egyptian hieroglyphs was probably more or less familiar to a very 
few Europeans at all times,® but, even so, the task of deciphering 
them was slow and arduous.

TAIhen Napoleon took his French army into Egypt in 1798, 
there were several draughtsmen and men keenly interested in scientific 
inquiry among them, and they made good use of their time and 
opportunity. They collected quite a mass of information, but 
probably the most important thing was the finding of what came to be 
called the Rosetta Stone.1 2 3 4 This was found about four miles north of

1. cf. Encyclopedia Britannica, Vol. IX, p. 40.
2. cf. Denham Larrett, The Story of Mathematics, p. 35.
3. cf. Cambridge Ancient History, Vol. I, p. 113.
4. cf. Ibid, p. 116.
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Rosetta, a town on the west bank of the Nile River, not far from its 
delta. It is a slab of basalt, bearing an inscription three times.
At the top it is in old hieroglyphs} in the middle it is given again 
in simplified hieroglyphs, and at the bottom it is in Greek.1 The 
student of Greek was able to trace the meaning of Egyptian characters, 
and finally, through the study of many inscriptions, experts have 
been able to read much of the ancient Egyptian writing.

In ancient Babylonia the cuneiform, or wedge-shaped 
characters were used, and their deciphering was a task of considerably 
greater difficulty than that of the Egyptian hieroglyphs. Some 
inscriptions were found in both the cuneiform and hieroglyphic on the 
same tablet, and some in cuneiform and old Persian. The more or 
less imperfect knowledge of the one lias led to the translation of 
the other.®

The interpretation of these mysterious characters of Egypt 
and Babylonia was achieved only a little over a century ago, and takes 
its place among the greatest accomplishments of the human intellect.
The result has been of great importance. It gave impetus to research 
work in all parts of the world, but especially in Egypt and Babylonia, 
and today excavating expeditions are maintained by England, Germany, 
Switzerland, France, and United States. Every year produces a 
bewildering mass of new material.

Knowledge of Babylonian mathematics is derived mainly from 
tablets in the British museum, the Prussian State Museum at Berlin, 
the Ottoman Museum at Constantinople, the University of Strasbourg, 1 2 3

1. cf. Encyclopedia Britannioa, Vol. IX, p. 57.
2. cf. Cambridge Ancient History, p. 213.
3. cf. Louis C. Karpinski, Recent Progress in the History of Ancient

Mathematics. Science, Vol. 70, Dec. 27, 1929, pp. 622-624.
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the University of Pennsylvania, and the Palais du Cinquantenaire 
at Brussels.1

Knowledge of Egyptian mathematics is gleaned chiefly from 
two papyri: the Rhind papyrus and the Golenischev papyrus, the 
latter being frequently referred to as the Moscow papyrus. Quoting 
R. C. Archibald:8

The Rhind papyrus was written about 1650 B.C., 
and is a copy of a document which probably dates 
back to 1850 B.C., and is preserved in the British 
Museum, except for some fragments in Hew York City.
Three editions of this have been published.
The Golenischev papyrus is in the Museum of Fine Arts in

Moscow, and, according to Archibald, was written about 1850 B.C. It
contains twenty-five problems, only five of which have been published.1 2 3
One of these problems follows:

A sandal maker works for fifteen days receiving 
wages every five days. If he does the work in 
ten days, after what periods should he be paid?

From the Rhind papyrus4 the following problem is taken:
In each of seven houses are seven cats, each cat 
kills seven mice, each mouse would have eaten 
seven ears of spelt, each ear of spelt will produce 
seven hekats of grain; how much grain is thereby 
saved?
It must not be assumed that, with the decipherment of 

ancient Egyptian and Babylonian tablets and papyri, the entire ancient 
history of mathematics can be known. For example, there is a later 
period in Greek history when the information concerning their 
development of mathematics seems to be incomplete.5 This same thing

1. cf. R.C.Archibald, Mathematics Before the Greeks, Science, Vol. 71,
Jan. 31, 1930, p. 109.

2. Ibid., p. 110.
3. cf. Ibid., p. 113.
4. Ibid.
5. cf. Encyclopedia Britannica, Vol. I, p. 249.



may be noted at some other points along the way. These bits of 
missing history may be discovered some day.

Excavations on the Island of Crete have produced many 
inscribed monuments and tablets, but these are still undeciphered, 
and will probably remain so until there comes to light, as in Egypt 
and in Babylonia, a record couched in at least two languages, one of 
which is familiar to some people now living.

So the history of mathematics is not a completed volume.
New excavations may, at any time, throw additional light on phases 
of what already has become a most interesting story.

17



"Ko more fiction for us; we calculate 
that we may calculate, we had to make 
first.”

but
fiction

Nietzsche
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CHAPTER FOUR

EARLIEST COMPUTATION AND ITS REPRESENTATION

Men interested in the origin of the very first forms of 
computation have made studies of primitive peoples now living, 
naturally reasoning that civilized people the world over had a 
similar beginning.

There are many primitive tribes in Australia, Africa,
South America, and the South Sea Islands.1 These men have been 
found to possess a faculty which may be called "Number Sense”.
They do not yet have the ability to count, but they are able to 
recognize a difference in quantity in a small group of objects if 
one be added or taken away.s This number sense was the foundation 
upon which man's power to compute was built. Had he always remained 
in the lower stages of savagery, no unusual demands being made upon 
his mentality, probably he would never have learned to count. But 
as he reached higher levels of orderly tribal life, he met situations 
that made it neoessary for him to use more than a mere number sense. 
For example, the wandering herdsman had to keep track of his sheep.
He did not count them, but to each animal in his flock he gave a name, 
at the same time noting the distinguishing characteristics of each.
He could then recognize when one of his flock was missing without 
being able to count them.

Very gradually necessity demanded more. As he became more 
and more socially minded, his innate abilities were stirred into 1 2

1. cf. Tobias Dantzig, Number the Language of Science, p. 4.
2. cf. Ibid, p. 1.



action. He slowly developed a language, whioh was the important 
step in his long continued process of adjustment to his fellow men. 
Through an ever increasing number of experiences, he discovered many 
simple technical processes which, through the centuries to come, 
were to be multiplied many times, and make succeeding generations 
possessors of the world and its forces.

During the time of this slow but inevitable process, man’s 
number sense advanced to the stage of counting. To count, there 
must be a form of expression, and slowly a number language came into 
being.

Some tribes invented a series of number names which were 
really illustrative of the abstract numbers for which they stood.
For example, the Chinese name for two is ny; or eul, both of which 
mean "ears".1 Judd quotes Gow 1 2 as he gives examples of the same 
type:

Two is in Thibet paksha "wing" j in Hottentot
t ’Koam "hand".......  So again, with the
Abipones, four is geyenknate, "ostrich-toes"; 
five is neenhalek, 'a hide spotted with five 
colors".
The discovery that the fingers could be used as aids in 

counting made the advance in arithmetic more rapid. The fingers 
were concrete objects, always present, and easily used. Formerly 
men had been able to get no further than three or four, at the most, 
in their calculation. Now, using their fingers, they could reach 
ten. There is evidence that some tribes in warm climates where 
the feet were never clad, through the assistance of the toes, could

19

1. cf. C.H.Judd, The Psychology of Social Institutions, p. 79.
2. Ibid., p. 79.
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count to twenty.
In all ancient civilization finger-reokoning 
was known, and even today is carried on to a 
remarkable extent among many savage peoples.
Certain South African races use three persons 
for numbers which run above one-hundred, the 
first counting the units on his fingers, the 
second the tens, and the third the hundreds.
They always begin with the little finger of 
the left hand and count to the little finger 
of the right. The first counts continuously, 
the others raising a finger every time a ten 
or a hundred is reached. 1
The mathematician of today might smile at the idea of 

finger-counting as a necessity of his time did he not so fully 
realize the importance of the role it has played in the history of 
reckoning. The arithmetic textbook of only four hundred years ago 
was not complete unless it gave full instruction concerning finger 
symbols. A page from one of these books follows:

THE ARTE OF NOMBRYNGE BY THE HANDE
In which as you may se 1 is expressed by ye lyttle 
fynger of ye left hande closely and hard oroked.
2 is declared by lyke bowynge of the weddynge 
fynger (whiche is the nexte to the lyttell fynger) 
together with the lyttell fynger. 3 is signified 
by the myddle fynger bowed in lyke maner, with 
those other two. 4 is deolared by the bowying 
of the myddle fynger and the rynge fynger, or 
weddynge fynger, with the other all stretched forth.
5 is represented by the myddle fynger onely bowed.
And 6 by the weddynge fynger only croked, and this 
you may marke in these a certayne order. But now 
7, 8, and 9 are expressed by the bowynge of the 
same fyngers as 1, 2, and 3, but after an other 
fourm. For 7 is declared by the bowynge of the 
lyttell fynger, as in 1, save that for 1 the 
fynger is clasped in hard and rounde, but for to 
express 7, you shall bowe the myddle ioynte of 
the lyttell fynger only, and hold the other 
ioyntes streyght. S. Yf you wyll geve me leve 
to expresse it after my rude maner, thus I vnderstand 
your meanynge: that 1 is expressed by crock^nge

1. Beman and Smith, A Brief History of Mathematics, p. 7
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the lyttle fynger lyke the head of bysshopper 
bagle, and 7 is deolared by the same fynger bowed 
lyke a gybbet. M. So I perceave you vnderstand 
it. Then to expresse 8, you shall bowe after 
the same maner both the lyttell fynger and the 
rynge fynger. And yf you bowe lyke wayes with 
them the myddle fynger, then doth it betoken 9.
Now to expresse 10, you shall bowe your forefynger 
rounde, and set the ende of it on the hyghest
ioynte of the thombe........  10000 you may by
your fyngers expresse any summ. And this shall 
suffyce for Numeration on the fyngers. And as 
for Addition, Subtraction, Multiplication, and 
Division ( which were never taught by any man 
as farre as I do know) I wyll enstruot you after 
the treatise of fractions.
And now for this tyme, fare well, and loke that you 

cease not to practyse that you have learned.
S. Syr, with moste harty mynde I thanke 
you, bothe for your good learnynge, 

and also your good counsel, 
which, god wyllynge,

I trust to folow.
FINIS 1

At the time this book was written (l540), the art of using
the fingers in counting and in simple calculation was the
accomplishment of an educated man. Again quoting from Dantzig: 1 2

The greatest ingenuity was displayed in devising 
rules for adding and multiplying numbers on 
one's fingers. Thus, to this day, the peasant 
of central France (Auvergne) uses a curious method 
for multiplying numbers above five. If he wishes 
to multiply 9 x 8, he bends down four fingers on 
his left hand (4 being the excess of 9 over 5) 
and three fingers on his right hand (8 - 5 - 3)«
Then the number of the bent-down fingers gives 
him the tens of the result (4 + 3 ■ 7), while 
the product of the unbent fingers gives him the 
units ( 1 x 2 “ 2).
The next stage in calculation was the use of stones, 

shells, or pebbles instead of fingers. First of all, ten stones

1. Steele, Robert (editor), The Earliest Arithmetics in English
2. Tobias Dantzig, Number the Language of Science, p. 11.
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were placed on the ground. Then a second set was placed beside
them. One pebble of the second group was allowed to represent all
ten of the first group, said when placed with two of the first group,
easily represented the number twelve. A third group was used in
like manner, and then, by combining representative pebbles from each
group, man found a way in which he could count to 1000. In this it
was demonstrated that he had conceived the idea of units, tens,
hundreds, and thousands. The Latin word for "pebble" is calculus,
and this primitive method of enumeration with pebbles acoounts for
the origin of the word "calculate". Using an expression of D.E.
Smith in his Number Stories of Long Ago: "Instead of saying that
Caius pebbled the answer, we say that he calculated it".1

Some time later the idea of pebble counting was worked out
in a much more convenient form in a mechanical contrivance, the abacus,
or counting board. This device is used even today in many parts of
the world to aid in operations with numbers.

Beads are strung on a number of vertical wires 
and the wires are fastened in a frame. The 
frame is divided by a horizontal bar into an 
upper and a lower compartment. Each wire 
carries in the lower compartment five beads, 
and in the upper compartment two. The person 
who uses the abacus tallies off on the extreme 
right-hand wire in the lower compartment each 
unit which he wishes to record until he has 
pushed five beads to the top of this right- 
hand lower wire. He then records the fact 
that he has exhausted the possibilities of the 
first row of unit beads by drawing down one of 
the two beads in the upper compartment on the 
extreme right wire. He repeats the operation 
until he has drawn down the two upper right- 
hand beads. He now substitutes for these, one 
bead on the second right-hand wire in the lower 
compartment. Each bead on this second wire in 
the lower compartment of the frame thus stands 
for ten objects. In like fashion eaoh bead on

1. D.E.Smith, Number Stories of Long Ago, p. 49.
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the third wire in the lower part of the frame 
stands for one hundred objects, and so on.1
The Chinese began calculating with rods made of bamboo.

They later adopted the idea of fastening the pieces of bamboo to an
abacus, thus inventing their own style of reckoning board. They
call it the swan pan. They have learned to calculate with it very
rapidly.1 2 The Japanese are also very quick in its use. It is
said that the skilled abacus operator can add figures as fast as
they can be dictated to him.3

"When it is realized that man has been on earth probably
over fifty thousand years,4 and that finger counting, the fundamental
start toward a great number system, was in vogue less than four
centuries ago,5 the enormity of the task and the great duration of
time that have been necessary for the development of a science of
mathematics looms upon one. With this realization comes a reverence
for the eternal verities of God. Mathematical truths and laws have
existed all these centuries just waiting for man to develop a
recognition of them. Once seen and made his own, they have turned
into tools of everlasting benefit to him.

1. C.H.Judd, The Psychology of Social Institutions, p. 95.
2. cf. D.E.Smith, Number Stories of Long Ago, p. 54.
3. cf. C.H.Judd, Ibid., p. 97.
4. of. D.E.Smith, History of Mathematics, Vol. I, p. 549.
5. cf. Tobias Dantzig, Number the Language of Science, p. 10.



"iiVhat would life be without arithmetic, 
but a scene of horrors."

Sydney Smith
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CHAPTER FIVE 

NUMBER NOTATION

Apparently it was a long time after man learned to count 
that he began to invent ways of recording his calculations. For 
the simpler transactions his memory was sufficient, but as his 
dealings with others became more numerous and somewhat complicated, 
he was forced to think up aids to his memory. He resorted to cutting 
notches in wood, bamboo, and bones, and even notching stones. He 
also tied knots in strings to serve him as number records. From 
these practices he advanced to chiseling number characters in stone, 
stamping them on clay tablets, and finally drawing or writing them 
upon papyrus.

The early Chinese, as also some other ancient peoples, used 
knots in cords for the purpose of both reckoning and recording 
numbers. Some Chinese tablets show that white knots tied to a 
string designated odd numbers, while even numbers were represented 
by black knots. 1

The American Indians of both the northern and the southern
hemispheres developed the system to quite an extent. Many specimens
of these ancient knotted strings, or quipu, as they are called, have
been dug from graves. Among the South American Indians,

the quipu was a twisted woollen cord upon which 
other smaller cords of different colors were 
tied. The color, length, and number of knots, 
and the distance of one from another all had 
their significance. 8 1 2

1. cf. Florian Cajori, A History of Mathematical Notations, Vol. I,
ju 38.

2. Ibid., p. 38.
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Cajori quotes Dr. Leslie Spier of the University of Washington as 
follows:

The data that I have on the quipu-like string 
records of North American Indians indioate 
that there are two types. One is a long oord 
with knots and bearing beads, etc. to indicate 
the days. It is simply a string record. . . .
The other type I have seen in use among the 
Havasupai and Walapai of Arizona. This is a 
cord bearing a number of knots to indicate the 
days until a ceremony or other event. This 
is sent with the messenger who carries the 
invitation. A knot is cut off or untied for 
each day that elapses, the last one indicating 
the night of the dance. 1

Probably the use of the string record was widely known
among the Pueblo Indians in the seventeenth century. The leader of
the Pueblo rebellion of 1680

was directed to make a rope of the palm leaf 
and tie it in a number of knots to represent 
the number of days before the rebellion was to 
take place; that he must send the rope to all 
the Pueblos in the Kingdom, when each should 
signify its approval of, and union with, the 
conspiracy by untying one of the knots.*

Indians of central Mexico also use knotted strings as aids in keeping
count of days and passing events.

The need for making permanent records of numbers led to
the use of marks and symbols on either leather, stone, papyrus, or
clay, depending upon the sort of materials found in any given vicinity.
The Babylonians lived in a fairly level country wdiere the soil was
suited to the making of clay tablets. They wrote by pressing into
the clay with a stylus, then the impressed clay was baked either in
the sun or in a kiln, the result being a fairly permanent record. 1 2

1. Florian Cajori, A History of Mathematical Notations, Vol. I, p. 40.
2. Ibid., p. 40.

5151 '-»
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They also wrote upon leather. 1

Among the most ancient peoples who left permanent records, 
numerals were represented by strokes, these taking on a group 
arrangement as they increased to 10. The Babylonians used wedge - 
shaped, or cuneiform, characters in all writing, so wedge - like 
strokes were employed in expressing numerals. An upright wedge 
represented 1 , two upright wedges 2, and three wedges in a row 
represented 3. For succeeding numerals up to 10 the wedges were 
made smaller in size, and grouped in forms that made their values 
quickly recognized as: three above and one below indicated 4; three 
above and two below indicated 5, and so on with the grouping 
continuing through 9. Ten was represented by a horizontal wedge, 
while a combination of one upright and one horizontal stood for 1 00. 
The representation of numbers higher than 10 is somewhat confusing 
since one character or combination of characters might be used to 
represent two or more values. In such cases the context was depended 
upon to determine which value was to be taken. Since, at that time, 
it was unnecessary for more than a very few of the most highly 
educated to use the larger numbers, their standardization was not 
essential. 1 2

The early Egyptians had a variety of materials upon which 
they could record events. There were stone quarries along certain 
parts of the Nile River which supplied material upon which they 
oarefully chiseled hieroglyphic characters. They also made a sort 
of paper, known as papyrus, from strips of the pulp of a water reed 
growing along the Nile, and upon this they wrote with a reed-pen.

1. cf. D.E.Smith, History of Mathematics, Vol. II, p. 36.
2. cf. Ibid., p. 37.



They also wrote upon wood and pieces of pottery. 1

The hieroglyphic, or picture, numeral has been traced back 
to about 3300 B.C. when its angular forms were chiseled on stone. 
Through a period of 2500 years the old hieroglyphs slowly took on 
simpler shapes which are known today as the hieratic form of writing. 
Much of this was done on papyrus. It is in this form that the most 
important mathematical documents of ancient Egypt were written. A 
continued simplification of the characters resulted in what is known 
as demotic writing, and this continued in use until the Christian Era. 1 2 

After the demotic writing came into use, the hieratic was reserved 
for religious purposes. 3

As in many other parts of the world, in ancient Egypt 
numbers under ten were represented by strokes and groups of strokes, 
sometimes in vertical and sometimes in horizontal position. The 
higher numerals were represented by pictures of objects. For example, 
a picture of the lotus plant stood for 1000; a pointing finger, 1 0,000} 
a man in an attitude of astonishment, 1 ,000,000 .4 5

Knowledge of very early Chinese number forms is imperfect. 
Records going back to the early part of the Christian Era show that 
the forms of numerals then were picture characters, and much the same 
as those in use in China today. 6

With the invention of alphabetic writing by the Phoenicians, 
in some parts of the world letters of the alphabet came to be used as 
numerals. Some historians think that the Hebrews were probably the 
first to make this use of their alphabet, and that the Greeks copied

27

1 . Cf. D.E.Smith, History of Mathematics, Vol. II, p. 45.
2. cf. Florian Cajori, A History of Mathematical Notations, Vol. I,p.ll.
3. cf. D.E.Smith, op. oit. p. 47.
4. cf. Florian Cajori, op. oit. p. 12.
5. of. D.E.Smith, op. cit. p. 40.
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the idea from them. 1

Greece started her number writing with twelve strokes and 
symbols, but gradually developed a system of numerals formed from 
initial letters of number names. This was in vogue as early as 
600 B.C. For example, is the capital delta which is a letter of 
the Greek alphabet. It is the first letter of their word /\-EKA, 
meaning 10, and was used as a numeral for 10. H is the initial 
letter of the Greek word HEKATON meaning hundred, and was used for the 
numeral 100. Later the capital letters of the Greek alphabet were 
assigned numeral values, and in order to distinguish the two uses, a 
bar was commonly drawn over the letter when used as a numeral. Or, 
occasionally, it was written as if lying on its side. For example,
B, when written as shown, was merely the second letter of the alphabet; 
when written B, or c o , it carried the value of 2. B preceded by a 
stroke as IB, meant 2000.®

The origin of the Roman notation has been a matter of much 
speculation. Some of the Roman forms may have been derived from 
Greek letters. There is the theory that the cancellation of ten 
strokes, may have been accepted as an abbreviated form
for the representation of 10, ()t), and V is one-half of it. 1 2 3 

Mattheus Hostus, a writer of the sixteenth century, made the suggestion 
that the Roman V may have been derived from the open hand with the 
fingers held apart from the thumb. The two hands held thus would 
indicate X, or 10. 4

1. cf. Florian Cajori, A History of Mathematical Rotations, Vol. I, p.23.
2. cf. D.E.Smith, History of Mathematics, Vol. II, pp. 49-52.
3. cf. Cyclopedia of Education, Vol. IV, p. 505.
4. cf. D.E.Smith, op.cit.p. 55.
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Some investigators of the origin of Roman numerals are of 
the opinion that certain letters used are chosen because they are the 
initial letters of number names. C is the first letter of the Latin 
word centum, meaning one-hundred, while M designates mille, or one 
thousand. 1

Some early peoples, notably the Babylonians and the Romans, 
employed either the additive or the subtractive principles, or both, 
in writing numerals. The idea underlying this can be illustrated by 
a modern usage. When a boy says that school begins at eight - forty - 
five, he is using the additive expression, eight o'clock plus forty-five 
minutes. Ytfhen he says that school begins at fifteen minutes before 
nine, he uses the subtraotive principle, nine o’clock minus fifteen 
minutes. The same idea appears in the Roman additives, VI, XIV, etc., 
and in the subtractives IV, IX, and others. 1 2

The use of letters and individual characters for each 
numeral made computation a slow and oumbersome process. Imagine a 
modern boy having to write on his physics test paper that sound 
travels MLXXXVII feet per second. Then, if he should be required 
to compute the distance traveled in forty-one seconds, the process 
might become rather involved.

As trade relations increased, the world felt the need of a 
better numeral system, and one was gradually evolved. Two things 
entered into it: place value was given to digits, and a character 
was invented which had place value only, namely, zero. For example,
2, when occurring alone, has an absolute value of two, but when placed 
before 7 at once assumes the value of 20, and when placed before 47, 
its value becomes 200. In other words, the value of 2 depends upon

1. cf. Encyclopedia Britannioa. Vol. XIX, p. 867.
2. cf. D.E.Smith, History of Mathematics, Vol. II, p. 59.



its position -with reference to other numerals. The zeros are used 
merely to indicate the correct position of 2, and hence its value.

This system is based upon the scale of ten which is probably 
due to the fact that man’s early counting was done by the aid of his 
ten fingers. However, the decimal system is not the only one that 
has been used. Among Indian tribes, number systems have been found 
based not only upon ten, but upon three, four, five, eight, twelve, 
and twenty. 1 The Babylonian system was based upon sixty. That was 
an important system, phases of it still being in use as seen in the 
division of the circle into 360°, and the hour into minutes and 
seconds which have sixty as their common denominator.

Zero was probably used in India first, and had its origin 
as early as the ninth century, or even before. Its form may have 
been suggested by an empty circle.s

The modern Arabic numerals used by the western world are of 
Hindu origin. The earliest trace of them is in certain inscriptions 
of the third century B.C., cut on stone in India. 1 2 3 From there they 
passed into Arabia about the year 773. Some historians think that 
they were carried there by an Indian ambassador to that country. 4 

It is uncertain just when the Hindu-Arabic numerals found their way 
to western Europe. Possibly they were spread by merchants along 
the Mediterranean Sea at quite an early date. "The oldest European 
manuscript that contains these numerals was written in Spain in 976".5

1. cf. F. Cajori, A History of Mathematical Notations, Vol. I, p. 43.
2. cf. Ibid., p. 69.
3. cf. Cyclopedia of Education, Vol. IV, p. 506.
4. cf. Encyclopedia Britannioa, Vol. XIX, p. 867.
5. D.E.Smith, History of Mathematics, Vol. II, p. 73.
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Their resemblance to present day numerals is easily noted. The copy 
inserted below is taken from D.E.Smith's History of Mathematics, p. 75.

A gradual change in the forms of numerals continued until
the invention of printing in the fifteenth century, when they became
quite definitely fixed, although there is still some variance. 1

Cajori, in mentioning this fact, says: 8

An American is sometimes puzzled by the shape 
of the number 5 written in France. A
European traveler in Turkey would find that 
what in Europe is a 0 is in Turkey a 5.
The present number system and its notation is a heritage

of great value, each group of active, progressive men during the
centuries having had some part in its development. Some did more
than others, but of no one people can it be said that they were the
inventors. It evolved slowly at first, then gained momentum as
commercial activity increased, and as men mingled more and more with
their neighbors across the borders. The invention of printing
came as a stabilizing influence. But not yet can it be said that
the world's notation is fixed. Mathematics is a very ancient
science, but its roots run deep so it is still alive and growing.
Future centuries may find simpler systems of numbers making possible
more rapid and efficient processes in computation. 1 2

1. cf. Cyclopedia of Education, Vol. IV, p. 506.
2. F. Cajori, A History of Mathematical Notations, Vol. I, p. 70.



« J -  t^ e that» as in other things so in mathematics, fashions will daily alter."

John Wallis
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CHAPTER SIX 

SYMBOLISM

Very gradually through the centuries man has thought out 
devices for making his mathematical work more efficient, and of 
greater service to himself and to the world. The invention of 
symbols of operation to take the places of words and phrases 
describing those operations, has made it possible, not only to 
shorten his immediate task, but also to grasp other mathematical 
truths more easily than he could have done without them.

The development of mathematical symbolism has had a varied 
history. Each race has had its own manner of expression, and through 
a long period of years the less suitable forms have gradually yielded 
precedence to those that are more suitable. Yet, today it cannot 
be said that the world has a uniform system of symbols, for it does 
not. However, the mathematicians of the world are steadily advancing 
toward common ground.

ADDITION AND SUBTRACTION:
The Egyptians used a few symbols as early as 1560 B.C.

The picture of a pair of legs walking forward, ^/\ , was the sign 
of addition, while reversed, /S_ , it designated subtraction. 1

The Babylonians wrote LAL to signify minus.
The Hindus designated a negative quantity by placing a dot 

in front of it, or a Greek cross, -f- , after it. The absence of 
any symbol signified that the quantity was positive. a 1 2

1. cf. D.E.Smith, History of Mathematics, Vol. II, p. 396.
2. of. F. Cajori, A History of Mathematical Notations, Vol. I, p. 229.
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The Greeks either used no sign to express addition, or 
used a slanting line, / , Both methods are found in their records. 
They also used a curve, ? , for subtraction.

The modern signs + and —  were used in Germany just before 
the sixteenth century. It is thought that the former is a contraction 
of the word et meaning ”and". Such expressions as 2 et 3 
meaning 2 + 3  occur in early manuscripts. 1 The minus also was used 
on these manuscripts. Cajori 1 2 mentions one case where -4 is 
designated "4 das ist - ".

At the time that Germany was developing + and - as 
addition and subtraction symbols, Italy and France were writing 
them p and m, but the German method was gradually adopted by 
Europeans, and later brought to America.

A less scientific but highly practical explanation of the 
origin of the plus and minus signs is termed by Larrett the '’warehouse” 
theory. 3

It ascribes the origin of these signs to the 
practice of merchants of the time in signifying 
the excess weight of their chests of merchandise 
by a + , and using - to denote any deficiency, 
the sign in each case being followed by the 
actual amount of surplus or shortage. The 
convenience of this method led to its introduction 
into the accounts of the merchants, and ultimately 
into general and scientific work.

MULTIPLICATION:
There were also many symbols for multiplication in 

different parts of the world until about the year 1600 when, in 
England, the Saint Andrew’s cross, X  , came to be quite oommonly

1. cf. D.E.Smith, History of Mathematics, Vol. II, p. 398.
2. cf. F. Cajori, A History of Mathematical Notations, Vol. I, p. 231.
3. D. Larrett, The Story of Mathematics , p. 42.
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used. Probably it took its origin from the fact that it had been 
used to indicate the corresponding products in a proportion. 1

3 + e m a 5 ei__go a 41
4 7 4 7 8 8 8 8

However, it did not come into popular use until about a 
century and a half ago. Because of its resemblance to X, the dot 
came into favor in algebraic computation. This was not a new 
invention. It was an appropriation of the devioe previously used 
by a few Italian and Dutch mathematicians. Britains write the dot 
on the line as in 3.4 - 12, while in America it is written 3 4 = 12.
In England the decimal point is written high between the digits, while 
in America it is written low. In other words, the American decimal 
point is the English sign for multiplication, and vice versa. 1 2 3

DIVISION:
The division symbol, -t , is an old one, but it has never

been generally used to designate division. The Lombard merchants
used it to indicate a half. Among them, 5 i was written 5-V-, or

8

5 —  . Today it is in use in England and in the United States as a 
sign of division, but not so on the European continent. There it 
is used to indicate subtraction. Other methods of designating 
division are the fraction, as -- meaning 15 is to be divided by 3,3
the colon, as 15 : 3, and either the double or the single curve,
as 3)15, or 3)l5(. 3

1. cf. D.E.Smith, History of Mathematics, Vol. II, p. 405.
2. cf. F.Cajori, A History of Mathematical Notation, Vol. I, p. 333.
3. cf. Ibid., p. 271.
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It will be interesting here to note that, in the early days 
of writing fractions, they were written without the bar, as 3 and 
Later manuscripts show some written with the bar, and some without. 
After the invention of printing, there seems to have been difficulty 
in setting the type for fractions. In some of the early books, all 
fractions were printed like for 5 . 1

RATIO AND PROPORTION:
The colon, :, was used as a symbol of ratio for the first 

time in England in the seventeenth century. 1 2 3 At one time, ratio was 
indicated by a single dot, as in m . n, but the dot was used at the 
same time to indicate multiplication, so a second dot was added 
making the ratio read m : n. Since that was a symbol of division 
in Germany, mathematicians of that country wrote the dots horizontally 
rather than vertically, as m .. n.

The writing of proportions has appeared principally in these 
forms: 3 m . n s: x . y, m : n :: x : y, mini! x | y,
m , , n  = x,, y, m : n = x : y, and m = x .

n yThe second form was the one in most general use in America half a 
century ago, but the last two are now much in favor.

PROGRESSIONS:
The writing of arithmetic progressions has passed through 

several forms in its history, some of them being - V - l . 2 . 3 . . . ,  

or —— 1 . 2 . 3 . . . ,  or 1 . 2 . 3 .  . ., or-t - 1 . 2 . 3 . . ,

1. of. D.E.Smith, History of Mathematics, Vol. II, p. 216.
2. cf. Ibid., p. 406.
3. cf. F. Cajori, A History of Mathematical Notations, Vol. I, p. 294.

a
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or î î î l . 2 . 3 . . .
The writing of geometric progressions has shown less variance. 

Among the most common forms have been 2 .. 6 .. 18 ..., and 
2 : 6 s 18 : 54 . . . . 1

The modern American writer uses the prefixes A. P. and G. P., 
and separating the terms by commas; or, he may write merely the 
progression, leaving it to the powers of inspection of the student 
to classify.

RADICAL SIGN:
The first writers on mathematical subjects had no symbol 

for the root of a number higher than the square root. The Egyptians 
used the sign Jp 1 2, and the Hindus c_ for carami meaning surd3, for 
square root. The Arabic square root sign was written above the 
number whose square root was required, 4 and was usually separated from 
it by a horizontal line.

No symbol of such a general nature that it could be used 
for higher roots appeared until among the late mediaeval Latin 
writers, and they used , which is the first and last letters of 
the Latin word radix, meaning "root”. R^ meant square root, R ^  
meant cube root, R^4 meant fourth root, and so on. The symbol was 
somewhat confusing, as it was also used for other purposes, one use 
persisting down to the present day: it is the symbol of the physician*s 
or the druggist's prescription (recipe) . 5

1. cf. F. Cajori, A History of Mathematical Notations, Toi. I, p. 279.
2. cf. Ibid., p. 360.
3. cf. Ibid., p. 75.
4. cf. Ibid., p. 93.
5. cf. D.E.Smith, History of Mathematics, Vol. II, p. 407.
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The symbol that was probably the direct forerunner of the 
one used today appeared in Europe during the middle of the sixteenth 
century. Stifel first wrote ~zJ for square root, for cube root, 

for fourth root, and so on. It took many years to evolve the 
present radical sign. A German writer, Ylacq, used for square 
root, for cube root, V / f o r  fourth root, and so on. Another
wrote V  for square root, Y  for cube root, Y Y ^ o r  fourth root,

C, for sixth root, and so on. Not until the close of the 
seventeenth century did the symbol now in use become fairly well 
standardized. 1

EQUALITY:
As a symbol of equality, the Egyptians used a character 

signifying "it gives". Other ancient peoples expressed equality 
in various ways, some of them using a single horizontal line, others 
writing an abbreviation of their word meaning equal, while some wrote 
the entire word.a

The sign as it is used today, (=), is due to Recorde who 
printed an arithmetic in 1557 using two long parallel horizontal 
lines to express equality. In commenting upon his choice of that 
symbol he says s1 2 3

I will sette as I doe often in worke vse, a 
paire of paralleles, or Gemowe \jtwin3 lines 
of one lengthe, thus = ,  bicause noe .2  
thynges can be moare equalle.
Writers did not make much use of this symbol as one of 

equality until nearly a century later. In the meantime it had

1. cf. D.E.Smith, History of Mathematics, Vol. II, p. 408.
2. cf. F. Cajori, A History of Mathematical Notations, Vol. I, p. 297.
3. D.E.Smith, op. oit. p. 411.
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various other uses. In some writings it designated arithmetical 
difference; in some it was used for the double sign i  . Again 
one writer used it as the decimal point is used today, as 3 = 7 
for 3.7. In Germany some writers preferred the use of two parallel 
vertical lines for equality. Other symbols suggested were Li , H » 

3 0 , the last being used most in France and Holland, continuing well 
into the eighteenth century. England, true to her native son,
Recorde, made increasing use of his parallel lines, and as influential 
writers on the continent took up its use, it became practically 
universal in Europe and America. 1

INEQUALITY:
The symbols ̂  , for greater and less came into

existence in England in 1631. They had the experience that most 
other symbols have passed through before meeting general acceptance. 
Some of the rival forms were C~ and ~~H , cT" and , and ~  and , 
the last of which are still in use in some places in Europe. 8

PI:
Although the ratio of the circumference of a circle to its 

diameter was approximated two hundred years before Christ, the symbol 
did not come into general use until early in the eighteenth century.
For a century before its present form was adopted, it had been 
expressed in ratio form. Among some writers represented the 
ratio of the diameter to the circumference, while was used for 
the ratio of circumference to radius. Euler, in his writings in 1737, 1 2

1. cf. F.Cajori, A History of Mathematical Notations, Vol. I,pp. 298-299.
2. cf. D.E.Smith, History of Mathematics, Vol. II, p. 413.
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made consistent use of the simplified form TP, and since that time 
it has been in general use.1

INFINITY:
The symbol for infinity, , meant "thousand” to the 

Romans, at the same time conveying the general idea of a very great 
number. To the Greeks it meant "ten thousand". It was first used 
by Wallis of England in 1655 as a symbol for infinity. 1 2

AGGREGATION:
Through the centuries, the aggregation of terms has been 

variously indicated, starting with its expression in words while 
computation was still simple. Gradually a need for devices was 
felt. First the bar, or vinculum, came into use, sometimes drawn 
above and sometimes below the quantity affected. Soon there followed 
a system of abbreviations. The need was felt first in marking the 
root of a binomial or polynomial. Abbreviations for the word 
meaning "collect" were often used before the expression to be simplified. 
Again, some used the abbreviations bi. (binomial), tri. (trinomial), 
and so on, thus being more definite as to the number of terms included 
in the indicated operation.At one time, aggregation was expressed by 
dots. When the square root of a quantity was to be taken, a dot was 
placed before the radical sign, then the radical included all terms 
until another dot was reached.

An attempt to use commas as signs of aggregation did not
succeed.

1. of. D.E.Smith, History of Mathematics, Vol. II, p. 312.
2. cf. Ibid., p. 413.



Parentheses were slow to he accepted, perhaps because they 
were used extensively in parenthetical statements outside mathematics. 
Finally, early in the eighteenth century, mathematicians began their 
use. 1 Square brackets and braces followed. Today the vinculum 
and the parenthesis are in most oommon use, the braoket and the brace 
being employed only in complex expressions.

PERCENT;
Originally per cent was written "per oento" ( per 100 ), 

but manuscripts on commercial arithmetic written in the fifteenth 
century show it written "per c" or ̂ pc , a contraction for per cento. 
In manuscripts of two centuries later it was found in the form "per--". 
Later the "per" was dropped, and the was easily written %  . 8 

The °J0 is made up of two zeros and designates per hundred. Another 
symbol using three zeros, °/oo, has made its appearance signifying 
per thousand.

REPEATING DECIMALS;
John Marsh, an Englishman of the eighteenth century, was

the first writer to use a special notation for repeating decimals.
Instead of writing enough digits to indicate the repetition, as
.364364, he placed a dot over the first, or over both the first and
the last figures of the repetend, as 364. Some writers have used

f  '  3an accent mark instead of the period, as 364. 1 2 3
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1. cf. F.Cajori, A History of Mathematical Notations, Vol. I, 
pp. 384 - 400.

2. cf. D.E.Smith, History of Mathematics, Vol. II, p. 250.
3. cf. F. Cajori, op.oit., p. 335.
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DOLLAR SIGN:
There are many theories as to the origin of the dollar 

sign, ($ ). It appeared in print for the first time in 1797, and 
is probably a modification of the Spanish abbreviation p  for "pesos". 
In 1775, when English - Americans mingled in trade relations, the 
dollar sign came into existence. 1 Before that time, it had been 
written as an abbreviation of the word "dollar", sometimes doll., 
and sometimes D .s

CONCLUSION:
It has taken hundreds of years for mathematical symbolism 

to reach its present form. It has been a process of trial and error. 
Each writer favored his own invention of symbolic form, and each had 
his following, but, in the end, it was the symbols themselves and not 
their inventors that became the rivals for perpetuation. Any given 
symbol has to stand the test of appropriateness and efficiency.
Much is determined by the ease and speed with which it can be written.

Symbol making is not at an end. Very probably some now 
in use will be modified in form if not entirely replaced by new forms 
better suited to meet the demands. The science of mathematics is 
growing, and with it will grow her symbolism. 1 2

1. cf. F.Cajori, History of Elementary Mathematics, p. 223.
2. cf. Vera Sanford, A Short History of Mathematics, p. 369.



"Do not imagine that mathematics is hard 
and crabbed and repulsive to common sense. 
It is merely the etherealization of 
common sense."

Lord Kelvin
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CHAPTER SEVEN 

ALGEBRA

The word "algebra" is of Arabic origin, but it is not known 
whether the word from which it was derived was coined by Arabs, or 
was borrowed by them from the Syrians. A great Arab scholar wrote 
a thesis on algebra, and the title he used, when translated, means 
"restoration and adjustment". When applied to the equation, 
restoration means the transposition of negative terms, and 
adjustment the combining of terms. 1 Latin writers of algebraic 
manuscripts used the Arabic title, gradually shortening it to the 
form "algebra".

A second possible explanation of its origin lies in the 
fact that the Arabic word meaning "restoration" closely resembles 
an Assyrian word meaning "equal in rank". The Syrians were the 
translators of Greek mathematical manuscripts to which the Arabs 
had access. It may be that the Arabs received their first knowledge 
indirectly from the Greeks by way of the Syrian translations, and 
adopted the Syrian word. Then this was gradually changed by later 
writers to the word "algebra". If this is the source of the word, 
as some recent writers seem to think, it embodies the idea of the 
equation.®

Algebra as it is known today is only a little over three 
hundred years old, but the equation around which it centers has 
probably been studied ten times that long. The writing of algebra 1 2

1. cf. F.Cajori, A History of Elementary Mathematics, p. 107.
2. cf. Vera Sanford, A Short History of Mathematics, p. 144.
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has passed through three stages* l) the use of words only in expressing 
an equation, 2) the use of a combination of words and abbreviations, 
and 3) the use of symbols.

From the earliest time down to the beginning of the Christian 
Era, all problems and their solutions were written out in words.
The works of the early writers among the Greeks, the Arabs, and the 
Italians were in this class. As an example of an equation of that 
early time, X2 + 2X = 15 would have been written, ”A square and two 
of its roots are equal to fifteen. ” 1 Imagine the time necessary 
for jotting down the steps in the solution of that problem as 
compared with the time for the same problem today.

From near the beginning of the Christian Era down to about 
the middle of the seventeenth century, words that recurred frequently 
in the statement or explanation of a problem were abbreviated. 2 

This simplified the work somewhat, and hurried up calculation to a 
degree, but it was still slow and cumbrous as compared with that 
possible after the idea of a complete symbolism had taken possession 
of the mathematical world.

The Hindus may be considered the real pioneers in the 
interpretation of algebraic expressions in symbols. Its convenience 
was at once recognized by Europeans, and each writer of mathematical 
manuscripts began to use those forms that seemed to him the most 
appropriate. It took many years for mathematicians to develop a 
semblance of conformity in symbolism, and during those years the 
science of algebra made but slow progress. As the symbolic language 1 2

1 . cf. F.Cajori, A History of Elementary Mathematics, p. 108.
2. cf. Ibid., p. 108.
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developed, algebra made correspondingly increasing strides, new 
symbols making possible more difficult processes, and they, in turn, 
requiring more new symbols, words and abbreviations disappearing 
entirely from the algebraic equation.

In many parts of the ancient world before the introduction 
of algebra, numerous problems were propounded as puzzles, the solution 
of which pointed the way to algebra. Egyptian problems often dealt 
with the division of food or land, and were practical in trend, 
while those suggested by the Hindus and the Greeks were more apt to 
be of a fanciful nature.

A Greek problem states that the three Graces were carrying 
baskets of apples, the same number in each basket, when they met the 
nine Muses. They divided with them, each of the entire group having 
the same number when they separated. How many were given to each 
Muse? 1

A Chinese problem tells of a man riding away on a stolen 
horse. After he had ridden 37 miles, the owner missed the horse, 
and started in pursuit. He rode 145 miles, became discouraged 
and turned back at a time when the thief was only 23 miles ahead 
of him. If he had continued in his pursuit, in how many miles 
would he have overtaken him? s

These problems were created primarily for amusement, but 
some of the philosophically minded men of the day encouraged thought 
on them for the mental drill they afforded. 1 2

1. cf. Vera Sanford, A Short History of Mathematics, p. 211.
2. cf. Ibid., p, 212.
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The equation was known to the early Egyptians, and. they 
had a method of solution that was used later by the Hindus, the Arabs, 
and some Europeans. It is known as the method of false position.
By this, a possible value was assigned to the unknown which satisfied 
a necessary condition of the problem. As the solution progressed 
on this basis, the amount of error in the assumed value could be 
detected from other conditions of the problem, and the necessary 
correction made. 1 For examples X + i X = 72. Assume that X equals

*5

3. Then the number and its third must equal 4. From that they 
reasoned that 4 is the same part of 72 that 3 is of the required 
number. 4 is an eighteenth of 72, and 3 is an eighteenth of 54. 
Therefore the correct value of X is 54. 1 2 3

The Egyptian word hau translated to mean "heap" was 
used for the unknown. The early Greeks used a word meaning "an 
undefined number of units", while the Arabs expressed it by a word 
meaning "anything", or "thing". Latin translators of Arabic 
manuscripts used the word res for the unknown. The Italians, 
keeping the same idea of "thing", called it cosa. Because of this, 
in early German schools the science of algebra was called the ooss, 
and early English writers spoke of it as the "cossic art" . 0

Two opposing theories are offered as to the origin of the 
use of X as the symbol of the unknown. Some trace its derivation 
to the final letter of the word radix meaning "root", and used by 
mediaeval mathematicians. Others prefer to credit Descartes with

1. of. F.Cajori, A History of Elementary Mathematics, p. 36.
2. of. Vera Sanford, A Short History of Mathematics, p. 160.
3. cf. Encyclopedia Americana, Vol. I, p. 393.
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the authorship of the idea. In the year 1637 he published a book 
in which he used the first three letters of the alphabet, a, b, c, 
to represent known terms, and he balanced them with the last three 
letters as unknowns, using Z for the first unknown, Y for the 
second, and X for the third. 1

It was not until about the third century A.D. that the 
equation came to be used in a really systematic way, and that equations 
of higher degrees appeared. Diophantus, a Greek mathematician 
living in Alexandria, was the first to handle these higher forms. 1 2 

Fully five centuries later, a Mohammedan developed a general theory 
of equations. 3

The Greeks as a class did not care much for algebra. They 
were more interested in geometry. The Hindus far surpassed them in 
original achievements along this line. They are particularly known 
for working out a method of handling ratios, and developing the ideas 
of zero and of infinity. Their symbol for zero was the empty 
circle, 0, and it was also used to designate the unknow.

The Arabs probably learned much of their arithmetic and 
algebra from the Hindus. From the Greeks they learned geometry, 
and when they translated the manuscripts of these two peoples into 
their own tongue, they did more for later civilization than they 
realized. It was thus that they preserved the valuable material 
worked out by the Greeks when the original manuscripts, kept in the 
library at Alexandria, were destroyed by vandals. 4

1. cf. English Dictionary on Historical Principles, Vol. X, Part II, p. 1.
2. cf. Tobias Dantzig, Number the Language of Science, p. 80.
3. cf. Enoyolopedia Americana, Vol. I, p. 393.
4. cf. Tobias Dantzig, op.cit., p. 81.
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But the Arabs did more than preserve the Greek culture.
They made contributions of their own. Omar wrote an Arabic algebra 
in which he worked out solutions for equations of the third and of 
the fourth degrees. Omar is also considered to be the originator 
of graphical methods of solution. This work was all done without 
the use of symbols, which seems peculiar, as the Hindus were using 
them at the time, and the Arabs must have known them. 1

Just as much geometric language is of Greek origin, so 
many basic terms in algebra are Latin word forms. Some of them 
are: coefficient, exponent, radical, and aggregation. They were 
used by early Latin writers, and have persisted down to the present.

Negative and imaginary quantities and roots were disregarded 
by mathematicians until early in the seventeenth century. They dealt 
exclusively with positive forms, dismissing the negatives with the 
comment that their value was "less than nothing". The Hindus were 
the first to recognize negative roots, and this they saw when they 
discovered a way to represent them on the graph. The full 
interpretation was not accepted in Europe until later. 1 2

Three centuries ago a mathematician was recognized as a 
man of exceptional ability, and was honored as such. It was the 
practice of the time for teachers to tell no one but their own 
pupils of any discoveries they might make. The teacher showing the 
greatest ability , not as an instructor, but as a discoverer of new 
mathematical truths, could attract the largest patronage, hence every 
other teacher was his rival. This led to challenges to mathematical 
contests which greatly interested the public. At such a time, the

1 . cf. Tobias Dantzig, Number the Language of Soience, p. 81.
2. cf. F.Cajori, History of Elementary Mathematics, p. 233.
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mathematician who could solve the greatest number of his opponent’s 
problems in the shortest time was acclaimed with great honor. This 
matching of wits led to many serious quarrels among scholars, but it 
also spurred on the development of mathematics.

The most rapid growth in the science of algebra has 
occurred since the invention of printing. This made easy communication 
and interchange of ideas possible. From that time on, the impetus to
progress was to seek a new source. The spirit of rivalry among
mathematicians when the science was young did much to urge on to the 
discovery of new truths, but this spirit of rivalry has gradually 
changed to the spirit of cooperation, and the findings of all are 
oombined for the benefit of the science as a whole. This should 
mean more rapid and farther progress.



"Geometry, which is the only science that hath 
pleased. God hitherto to bestow on mankind."

Hobbes
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CHAPTER EIGHT 

GEOMETRY

The oldest traces of geometry are found among the Egyptians. 
With them as with all other of the most ancient peoples, the subject 
was purely practical and experimental in nature. Abstract theories 
and proofs did not interest them. They were concerned merely with 
the every - day uses that could be made of its principles, and these 
they learned through experimentation.

Greek historians relate how, in 1400 B.C., the Egyptian 
ruler distributed the land among all his people in equal rectangular 
plots on which he levied a tax each year. The annual overflow of 
the Nile River often swept away portions of a plot, whereupon the 
owner would apply for a reduction in taxes. Men - usually priests, 
as they were the most learned of that day - were sent to measure the 
land remaining, and adjust the tax. 1 Thus necessity made the demand 
and surveying came into being.

The Egyptians were very particular about the building of 
their temples. The altar was so placed that the people faced the 
east as they worshiped, which practice necessitated a very accurate 
location of the points of the compass. This they did by the aid of 
the stars. 1 2 They had an astronomical instrument consisting of a 
short handle from which hung a plummet attached by a plumb line.
A sight-slit in the broad end of a palm branch completed the device. 
Facing the polar star, the observer held the sight-slit close to his

1. cf. Sir Thomas Heath, History of Greek Mathematics, vol.I, p. 121.
2. cf. W.W.Ball, A Short History of Mathematics, p. 6 .
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eye, and the plumb line at arm’s length in front of him. In this 
way he located the meridian that passed directly over his head and 
marked it on the ground. This was the north and south line. 1

The east and west line had to be drawn at right angles to 
this, whioh work led directly to the construction of the right 
triangle. A rope was divided by knots or marks so that the sections 
were in the ratio of 3 : 4 : 5. One segment was fastened by stakes 
along the north and south line, and the two ends of the rope stretched 
to a meeting point and staked to the ground. This formed a right 
triangle, one length of the rope determining the east and west line 
desired. 1 2

This same method of right angle construction seems to have 
been known to the ancient Indians, and probably to the Chinese. 3 

Some of these ancient peoples, among them the Egyptians, probably 
understood the isosceles right triangle also.

Egyptian geometry never progressed beyond its first 
practical phases, dealing only with definite numerical problems, 
and omitting all abstract reasoning. Some historians explain this 
by the fact that all their discoveries in very early times, in both 
mathematics and medicine, were entered upon their sacred books, and 
in later years it was considered heretical for anything new to be 
added. 4 The same condition existed in Babylonia, China, and India. 
Geometry was used freely in measurements, and ability was shown in 
the formulation of rules, but the basis of the work was entirely

1. cf. Popular Mechanics, Yol. 60, p. 199.
2. cf. W.W.Ball, A Short History of Mathematics, p. 6.
3. cf. Sir Thomas Heath, History of Greek Mathematics, Vol. I, p. 122.
4. of. James Gow, History of Greek Mathematics, p. 130.
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practical.

The Romans, always interested in things from the viewpoint 
of their practical value, used geometry in the engineering of warfare, 
the building of cities, and the measurement of land. They developed 
the science of surveying to the point of its greatest efficiency 
attained in ancient times. 1 They did not concern themselves with 
proofs and theories.

It was their predecessors, the Greeks, who made a real 
science of geometry. They were the philosophers of the time. They 
found enjoyment in looking beyond the practical wants of every - day 
life; they revelled in concentrated study of the relation of things, 
and in the acquisition of learning for learning's sake. A social 
and economic condition in Athens made it possible for them to devote 
as much time as they desired to study. All menial tasks were 
performed by slaves. The philosophic turn of mind combined with 
time for mental pursuits made the Greeks the foremost geometers of 
the ancient world.

Thales, living six centuries before Christ, was the first 
to found a Greek school of mathematics and philosophy. In his early 
life he was interested in commerce and public affairs, and his 
shrewdness in business is illustrated by stories told of him. It 
is said that once he loaded salt on mules for transportation from 
one place to another. In crossing a stream, one of the animals 
fell, getting his load wet, and dissolving some of the salt.
Perceiving that his load was lightened by the experience, the mule 
repeated the act at the next ford. Thales, determining to break

1. cf. D.E.Smith, History of Mathematics, Vol. II, p. 317.
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the animal of his trick, then loaded him with rags and sponges which, 
by absorbing water, made the load heavier. The mule was cured.1

At another time when there was prospect of an abundant 
orop of olives, Thales bought all the olive presses of the district. 
Then, with competition removed, he bought olives and rented presses 
at his own prices.a

In middle life Thales visited Egypt, probably attracted 
there by his commercial pursuits. He remained for some time, soon 
excelling the priests in mathematical achievement. He amazed the 
king by measuring the height of the pyramids from the length of their 
shadows. There were two possible methods by which he may have done 
this, Greek historians differing as to the probable one. According 
to Laertius, Thales noted the exact moment when a post and its shadow 
were the same length, and at once measured the shadow of the pyramid, 
that length equalling the height of the pyramid. Plutarch thinks 
that Thales used the principle of proportion in similar triangles.
He states that Thales measured both a stick that stood upright in 
the ground, and its shadow. He also measured the shadow of the 
pyramid. Then, by applying the law that corresponding sides of 
similar triangles are proportional, he computed the height of the 
pyramid.1 2 3

Some critics think that probably Thales did not understand 
the principle of proportion, so favor the first method described. 
Others reason that proportionality must have been understood by the

1. cf. W.Vi.Ball, A Short History of Mathematics, p. 14.
2. cf. Ibid., p. 14.
3. cf. Mayme Logsdon, A Mathematician Explains, p. 62.



53

builders of the pyramids long before the time of Thales, so he 
probably had knowledge of it.1

After Thales returned to Greeoe, he established a school 
of philosophy and mathematics. He was especially interested in the 
geometry of straight lines and angles. He stated and analyzed 
several theorems without working out formal proofs. Among them were:
a) The base angles of an isosceles triangle are equal.
b) Vertical angles are equal.
c) A triangle is determined by one side and two adjacent angles.

Application of this was made in determining the distance 
of a ship from the shore.

d) The sides of mutually equiangular triangles are proportional.a
In 585 B.C. Thales predicted a solar eclipse accurately, 

thus establishing himself as an authority on astronomy and mathematics. 
With him began the study of astronomy as a science. The story is 
told that once while viewing the stars, he fell into a ditch. An
old woman, seeing the mishap, exclaimed, "How canst thou know what 
is doing in the heavens when thou seest not what is at thy feet?"1 2 3

Pythagoras lived about five hundred years before the 
Christian Era, and was a student of ability all his life. It was 
he who developed the formal geometric proof. He also arranged 
existing theorems in their logical order. He used his mathematical 
research as a foundation for a system of morals and philosophy.4

1. cf. F.Cajori, History of Elementary Mathematics, p. 47.
2. cf. W.W.Ball, A Short History of Mathematics, p. 15.
3. of. F.Cajori, op.oit., p. 48.
4. cf. James Gow, History of Greek Mathematics, pp. 150 - 155.
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Pythagoras established a school in southern Italy -which 
was organized somewhat like a modem lodge or brotherhood. The 
students were forbidden to tell of their mathematical discoveries, 
or of any of the teachings of the school. Because of this, it is 
difficult to know just what part of the advance in geometry should 
be credited to Pythagoras, and what to his followers, although it is 
known that all discoveries were referred to Pythagoras as final 
judge of their authenticity. Because of the air of secrecy that 
surrounded the school, a political party in southern Italy destroyed 
the buildings, and Pythagoras was killed.1

To Pythagoras himself is ascribed the proof of the theorem 
that the sum of the squares on the legs of a right triangle equals 
the square on the hypotenuse. He may have learned from the Egyptians 
its truth in the triangle with sides 3, 4, and 5 units, then proved 
it to be true of all right triangles.

There is a story to the effect that he was so jubilant 
over his discovery that he sacrificed a hundred oxen to the muses 
who inspired him. However, this is probably only a legend as 
Pythagoras and his followers were believers in the doctrine of the 
transmigration of souls. This is the belief that, after death, 
the souls of men return to earth in the bodies of other creatures.
For that reason the Pythagoreans would not have killed any animal 
lest, in so doing, they deprive the soul of some departed loved one 
of a body.

Some other things that Pythagoras and his followers 
discovered ares

1. cf. F.Cajori, History of Elementary Mathematics, p. 49.
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a) The sum of the angles of a triangle equals two right angles, 
h) A plane about a point is completely filled by six equilateral 

triangles, four squares, or three regular hexagons, 
c) A method of constructing one figure equal to another.

Pythagoras was wont to say that of all solids the sphere 
was the most beautiful, and of all plane figures, the circle. His 
followers discovered the existence of the five regular polyhedrons.1

After the time of the Pythagoreans, the Greeks began to 
center their thought about the solution of three problems. They set 
themselves the task of doing three constructions, using only the ruler 
and the compass. These problems were:
a) To trisect an angle or an arc.
b) To construct a cube whose volume should be double that of a given 

cube.
c) To construct a square or other rectilinear figure whose area should 

exactly equal the area of a given circle.
The best intellects of Greece, Arabia, and Europe wrestled 

long and hard with these problems. Limited to the use of rulers and 
compasses, their construction involved merely straight lines and 
circles, so was impossible. Only when they permitted the drawing 
of ellipses, hyperbolas, and other higher curves did they finally 
reach their solution.H While, in the study of these problems,
mathematicians did not reach the desired results, they did discover 
many geometric truths, so their efforts were not lost. 1 2

1. of. James Gow, History of Greek Mathematics, p. 155.
2. cf. F.Cajori, A History of Elementary Mathematics, p. 54.
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The problem concerning the cube is said to have originated 
when one of the tribes of ancient Greece was suffering from a dreadful 
plague. Messengers were sent to the oracle at Delphi asking what 
should be done to pacify the gods so that they might be relieved of 
the scourge. The oracle replied that the cubical altar of gold in 
the temple of Apollo should be replaced by another of the same shape 
containing twice as much gold.1

The Greeks founded the city of Alexandria in northern 
Egypt, and to it they took their knowledge of geometry. The study 
had originated in Egypt and had been carried from there in the form 
of a few practical problems worked out by experiment. It had been 
transported aoross lower Italy and surrounding islands to Athens, 
and now was brought back to Egypt as a science, more highly developed 
and refined, but still practical.

About 300 B.C. Ptolemy I, king of Egypt, established the 
school of science, mathematics, literature, and philosophy at 
Alexandria, and it flourished for three hundred years.1 2 Euclid was 
the central figure of the mathematical division of that school. He 
was very efficient, not only as a mathematical thinker and writer, 
but as a teacher. It is said that he was very patient with all 
genuine students of mathematics. The story is told that a lad who 
had just begun the study of geometry asked, "What do I gain by 
learning all this stuff?" Euclid replied that knowledge is worth 
acquiring for its own sake, then, aside, had his slave give the boy 
some coins, explaining, "He must make a profit out of what he learns." 3

1. cf. Mayme Logsdon, A Mathematician Explains, p. 61.
2. cf. Ibid., p. 42.
3. W.W.Ball, A Short History of Mathematics, p. 53.
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Euclid rendered great service to the mathematical world 
not only by stating postulates and theorems, but by systematizing 
the results of the investigations of others. He was the author of 
several works, but his Elements is most important as it is the first 
systematic treatment of geometry. It was used by the Greeks as a 
textbook. Elementary geometry as it is studied today is based upon 
Euclid’s work with a few additions concerning the measurement of the 
circle, cone, cylinder, and sphere.

Geometry continued to develop in Greece until the second 
century B.C. when Greek interest turned to astronomy. The Arabs 
learned geometry from the Greeks, but they did not advance the science 
materially. They were more interested in arithmetic, algebra, and 
trigonometry. Their service to geometry lay in their spread of 
Greek knowledge to western Europe.

After Euclid's time advance in the science was very slow 
until the sixteenth and seventeenth centuries when keen interest in 
the subject was revived. Then, through such men as Kepler, Newton, 
Cavalieri, and Pascal, geometry advanced from its elementary stage 
to higher forms known as trigonometry, analytic geometry, and 
others which constitute the field of higher mathematics.



"The essence of mathematics is its freedom."
Georg Cantor
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CHAPTER NINE 

THE METRIC SYSTEM

The invention of the metric system arose out of a double 
needs a system of weights and measures that should be convenient to 
use, and at the same time be uniform within any given country.

The ancients usually derived measures of length from some 
part of the human body. The engineering work in the building of the 
Great Pyramid in Egypt was figured in terms of cubits.1 To ancient 
peoples the cubit stood for the length of the forearm from the elbow 
to the tip of the middle finger. To the Egyptian it meant a little 
less than 21 inches as inches are known today. To the Roman it was 
17.5 inches; to the Greek, 18.22 inches; to the Hebrew, 17.58 inches.~

Much later than the cubit, the foot was used as a unit of 
measure, and it stood for the length of the human foot. The fathom 
was the full stretch of the arms in a straight line, while the palm 
was the width of the hand measured across the middle of the fingers.
A span was the space between the tip of the thumb and the tip of the 
little finger when extended, while the digit meant a finger’s breadth, 
or about three-fourths of an inch.3

Among the early Hindus and Hebrews, as also among many 
early Europeans, the grain of barley was taken as the basis for the 
units of both weight and length.4 An early English statute decreed

1. cf. Encyclopedia Britannioa, Vol. XXII, p. 685.
2. cf. Webster’s New International Dictionary, 1935.
3. cf. F. Cajori, A History of Elementary Mathematics, p. 175.
4. cf. Ibid., p. 170.
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that "three barley corns, round and dry, make an inch, 12 inches one 
foot, and 3 feet a yard." Later the breadth instead of the length 
of the barley corns was taken, as the word "round" in the law "leaves 
a doubt as to how much of the point of the grain should be removed 
before it can be so called." 1

In France during the time of Charlemagne, 800 A.D., there 
was a nominal standard of measure, but after his death, when feudal 
lords became powerful, each lord adopted a standard to suit his own 
interests. a

In 1585 the Flemish writer, Stevin, suggested that a unit 
of length be agreed upon, and that it be divided into tenths and 
hundredths, thus putting it on a decimal basis, but he did not express 
an opinion as to what should be taken as the original unit.1 2 3 He 
merely gave birth to an idea that was to take mathematicians and 
governments over two centuries to put into working form.

Nearly a century later, Gabriel Mouton, vicar of the church 
of St. Paul at Lyons in eastern France, expressed agreement with the 
idea that a system of weights and measures should be worked out using 
the scale of ten. He thought that the basal unit should be one foot 
measured on an arc of the great circle of the earth.

Some of his contemporaries in England and France proposed 
as the lineal unit the length of a pendulum beating half seconds. 
Taking into account the fact that this would be different at different 
latitudes, La Condamine suggested that the pendulum measurement should 
be made at the equator. Thirty years later Messier carefully 
determined the length of the swing of a pendulum beating every second

1. F.Cajori, A History of Elementary Mathematics, p. 176.
2. cf. D.E.Smith, History of Mathematics, Vol. II, p. 649.
3. cf. Vera Sanford, A Short History of Mathematics, p. 361.
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at 45c of latitude. In France an effort was made to have this 
adopted as a linear unit, but the state took no favorable action.1

In France, England, and the United States the new system 
of measures was being considered at about the same time. Thomas 
Jefferson proposed that the United States adopt a new system, taking 
the length of the second pendulum at 38° of latitude as the basal 
unit of length, as that is the mean latitude for this country. H

It was France that finally took the decisive step, and that 
under the pressure of a great revolution. The French Revolution 
began in 1789. The French were united in their determination to 
destroy all their old institutions and build a new order of things, 
and the metric system was one part of this new order. The French 
National Assembly authorized the appointment of a committee composed 
of leading French scientists to work out the system. They turned 
from the idea of measuring either the second pendulum or the arc of 
the great circle, to that of measuring the arc of the meridian passing 
through Paris, measuring that portion between Dunkirk, France, and 
Barcelona, Spain. That was one ten-millionth of a quarter of the 
entire meridian.1 2 3

Many difficulties attended this attempt. Governments were
changing, funds were low due to depreciating currency, and local
officials interfered frequently. The scientists

were arrested for lack of proper passports, and 
they were imprisoned on the pretext that their 
theodolites [instruments for taking measurementsj 
were guns of a new type. The character of these 
delays is illustrated by an occasion on which 
it was necessary to increase the visibility of 
a target placed on a tower by wrapping it in a

1. of. D.E.Smith, History of Mathematics, Vol. II, p. 649.
2. cf. Ibid., p. 649
3. cf. Ibid., p. 650
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white sheet. The revolutionists were inoensed, 
because the recently executed monarch had used 
a white flag for his banner. But the 
commissioners hastened to prove their patriotism 
by sewing on strips of red and blue cloth, 
making their target a tricolor, 1

which was the banner of the revolutionists.
Due to these difficulties some slight errors in measurements

resulted, but a standard meter was fixed and copies made for use in
all civilized countries. 8 This standard is the

distance between two lines on a certain platinum- 
iridium bar kept at the International Bureau of 
Weights and Measures in Paris, when this bar is 
at 0°C., or 32°F. Copies of this bar are kept
elsewhere. It is very nearly one ten-millionth 
part of the distance measured on a meridian of 
the earth from the equator to the pole. s
The other units of measure, as those of volume and weight,

were derived from the unit of length, - the meter. The liter, or
measure of volume, is the cube of one - tenth of the meter, and is
slightly more than a quart. The gram, or unit of weight, is about
one - thousandth of the weight of a liter of water at 4°C. 4

It might be mentioned here that a more modern plan of
determining such standards "adopts as the unit the length of a
light wave of a defined type." 5

The units of measure were fixed definitely in 1799, and
in France came into use in 1801. However, their use did not

1. Vera Sanford, A Short History of Mathematics, p. 365.
2. cf. D.E.Smith, History of Mathematics, Vol. II, p. 650.
3. Webster's New International Dictionary, 1935.
4. cf. Encyclopedia Britannica, Vol. XVIII, p. 299.
5. D.E.Smith, op. cit., p. 650.



62

become obligatory in that country until 1840. 1

The metric system is now the required basis for computation 
in Argentine, Australia, Belgium, Brazil, Chile, France, Germany, 
Greece, Italy, Mexico, Netherlands, Norway, Peru, Portugal, Serbia, 
Roumania, Spain, Sweden, and Switzerland. Its use is legal in 
Egypt, Great Britain, Japan, Russia, Turkey, and the United States,1 2 3 
having become so in this country in 1866,s where the greatest use 
of it is made in scientific laboratories.

1. of. Vera Sanford, A Short History of Mathematics, p. 365.
2. cf. Encyclopedia Britannica, Voi. XVIII, p. 299.
3. cf. Vera Sanford, op. oit., p. 366.



"The learned is happy nature to explore; 
The fool is happy that he knows no more."

Pope
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CHAPTER TEN 

LOGARITHMS

John Napier, the inventor of logarithms, was born in the
year 1550 on an estate near Edinburgh, Scotland. There is a legend
to the effect that the family name had at one time been Lennox, but
that an ancestor, because of great bravery in war, had won
commendation from the king of Scotland, and the family name had been
ohanged to "Na-Peer", meaning "no equal".1

During most of John Napier's life the country in which he
lived was in a wild and lawless state. The people were superstitious,
believing in astrology and in the power of magic. This is illustrated
by a legend that is told of Napier. He was a man of wide intellectual
interests, showing wonderful ability along so many different lines
that people said he surely possessed magic power. The legend says:

Napier, who was Hereditary Poulterer to the 
king, had a coal black rooster for his familiar 
spirit. Suspecting that one of his servants 
had been cheating him, Napier announced that the 
rooster knew which one was guilty. He sent the 
servants one by one into a darkened room with 
instructions to pat the rooster, who would then 
identify the culprit. The rooster, meantime, 
had been well coated with lampblack, and the 
guilty servant, being afraid to touch him, 
came out with clean hands. 1 2
During the time that Napier worked on the invention of 

logarithms, his home was a castle beautifully located on the banks of 
the Endrick. Across the river from the castle was a lint mill, the

1. cf. Encyclopedia Britannica, Vol. XVT, p. 868.
2. Vera Sanford, A Short History of Mathematics, p. 192.
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noise of which greatly disturbed Napier. Sometimes he requested 
the miller to stop the mill "so that the train of his ideas might 
not be interrupted". 1

The purpose of Napier's mathematical study was to make more 
simple and more systematic the processes of arithmetic, algebra, and 
trigonometry, and it was a long and tedious task covering a period 
of about twenty years. He conceived the idea of representing 
numbers and their logarithms by segments of lines out off by moving 
points, the velocity of the motion of the points always proportional 
to the distance yet to be covered.a

Imagine two points, one A on line XY and the other A1 on 
a line X ^ 1 which is of indefinite length. The points start at the

X A B C D  Y

same time and move in the same direction, keeping the same rate 
during the first unit of time. After that, A 1 continues at the 
same uniform rate while A falls behind, decreasing its motion in such 
a way that at any given point its velocity is proportional to the 
remaining distance to be covered. If A reaches some point such as 
C at the seme moment that A1 reaches C1, then Napier calls A^D1 
the logarithm of CY. It developed that successive values of the 
segments were in geometric progression, while those representing 
their logarithms were in arithmetic series0. Napier first called 1 2 3

1. Dictionary of National Biography, Vol. XIV, p. 60.
2. cf. Vera Sanford, A Short History of Mathematics, p. 194.
3. cf. F. Cajori, A History of Elementary Mathematics , p. 157.
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this relationship "artificial numbers”, but he later used the word 
"logarithm" which is a Greek word meaning "ratio numbers",1

Napier’s idea was to simplify trigonometric computations, 
so the segments were thought of as the sines of arcs, and the 
logarithms obtained were logarithms of sines. There was no base in 
his system, and the value of the logarithm increased as the number 
decreased. 8

Napier did not produce any publication concerning the manner 
in which he prepared his tables. Rather, he published merely the 
results of his work, possibly to see first what reception his idea 
of logarithms would have among mathematicians and scientists. After 
his death a son had it published under the name of the Conscriptio.
His own publication put out while he was still living was a book 
of logarithmic tables containing also fifty-seven pages of 
explanation. This he called the Descriptio, and, as the title would 
indicate, it was in Latin. 1 2 3

If Napier had any doubt about the way his logarithms would 
be received, it was soon to be dispelled. Two eminent English 
mathematicians, Edward Wright and Henry Briggs, were greatly 
interested in the new idea in computation. Wright was a navigator, 
and he at once recognized that logarithms would be an aid in navigation. 
He translated the book into English so that it might be of immediate 
practical use to English mariners.4

1. cf. D.E.Smith, History of Mathematics, Voi. II, p. 513.
2. cf. F.Cajori, A History of Elementary Mathematics, pp. 159-160.
3. cf. Vera Sanford, A Short History of Mathematics, p. 195.
4. cf. Encyclopedia Britannica, Voi. XVT, p. 868.
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At that time Henry Briggs was a professorof geometry at 
Gresham College, London. He became so enthusiastic over the 
invention of logarithms that he visited Napier in 1616 and stayed a 
whole month. Much came of this and a subsequent visit. As a 
result of their discussions they worked out an application of the 
idea of logarithms to numbers, taking ten as a base. They agreed 
that the logarithm of one should be zero, that logarithms should 
increase with the numbers, and that the characteristic of numbers 
greater than one should be positive.8 Napier's early death (1617) 
left many of these ideas to be carried out by contemporary and 
later mathematicians.

In 1617 Briggs published the first table of decimal or 
common logarithms. They were carried to fourteen places. This 
table contained the characteristics, and not until the eighteenth 
century did it become the custom to print only the mantissas.3 
Briggs first used the word mantissa in 1624. It means "something 
added" or "appendix", and is used to mean the fractional part of 
a logarithm. 4

The invention of logarithms seems quite marvelous 
considering that exponents had not yet been invented. It was by the 
aid of arithmetic and geometry alone that Napier worked out a method 
by which multiplication and division could be simplified. The 
invention had immediate effect in changing methods of calculation. 1 2 3 4

1. cf. Encyclopedia Britannica, Voi. XVI, p. 868.
2. cf. F. Cajori, A History of Elementary Mathematics, p. 162.
3. cf. Encyclopedia Britannica, op. cit., p. 869.
4. cf. Vera Sanford, A Short History of Mathematics, p. 197.
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Not only have logarithms saved much time and labor, but some calculations 
have been made practicable which otherwise would not have been. The 
influence of logarithms upon astronomy, geology, engineering, physics, 
in fact, all soiences involving calculation, has been very important.
They appeared at an opportune time for the hastening of the progress 
of civilization. Astronomers were making laborious calculations 
by arithmetic; the telescope was in process of development at that 
very time; the laws of gravitation were soon to be discovered.
Logarithms helped to hasten the development in all these calculations, 
and the world benefitted from these sciences much earlier than they 
could have done otherwise.



"Civilization did not tame the savage and 
make him a routinist in a day.”

C.H.Judd
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CHAPTER ELEVEN 

CONCLUSION

The story of mathematics is as long as history itself, 
and. as broad in its reach as the universe. Founded upon law, it 
affords a practical foundation for the varied branches of thought.
It had its origin in counting, weighing, and measuring as soon as 
man came to the place in his development where he could enjoy 
material possessions. As civilization became more and more complex, 
mathematics became an essential tool in the world of business, 
economics, and science. It made possible centuries of trade and 
commerce.

As time progressed, trade and commerce became more complex 
until today the individual cannot maintain himself socially or 
physically if he is unable to share in the general social use of 
numbers.

From the pyramids of ancient Egypt to the skyscrapers, 
dams, bridges, and under-ground passage ways of modem America there 
is a long line of projects which stand in testimony of the wonderful 
uses made of mathematics up through the centuries. Combined with 
science, mathematics gave to Egypt her pyramids, and to Rome her 
aqueducts. To the astronomer it has given the mighty telescopic 
lens that will probably reveal worlds before unknown, and to the 
chemist and the physicist it has given the microscopic lens that 
can hold in well-defined distinction marks and lines, while through 
trigonometric methods measurements of extreme minuteness can be made. 
Engineers in every field love mathematics for what it enables them
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to do. Highways, canals, tunnels, railroads,- all are mathematical 
charts contributing to man's comfort and efficiency.

Mathematics maps the courses of ships at sea, and of aircraft 
through the skies. It measures the microscopic atom and the orbits 
of the heavenly bodies. It is the handmaiden to science in her 
gentle ministries of comfort, as also in her mighty deeds of destruction.

To the Raphaels of the ages mathematics has given ideas 
of balance and symmetry. The Mozarts and Beethovens the world over 
have based their harmonies upon the laws of mathematics. Music is 
mathematics, and mathematics is music. Notes that sound in discord 
with other notes as the harmony unfolds, are notes that do not conform 
to mathematical precision. The "music of the spheres" is an apt 
expression referring to the harmony that exists in the movements of 
the myriads of worlds, all conforming to rigid mathematical laws.
Any marked deviation from obedience to these formulas that control 
their movements, would result in discord and chaos.

The student of mathematics can find much other than stern 
facts that he can make his very own if he be sincere and broad minded 
in his attitude toward it. In dealing with mathematics he is 
dealing with truths that have existed since the foundation of the 
world. Methods and processes may change from generation to generation, 
but the truths themselves never change. To make these truths his 
own, he must think them out independently, logically, and honestly. 
Mistakes in operations with numbers may sometimes be covered, but 
the truth itself remains and cannot be distorted.

The individual who works conscientiously with numbers 
learns to respect the truth in them, and through them he should learn 
to love all truth. ’//hen he realizes that all fundamental things
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in the whole universe are truths in perfect harmony, he can scarcely 
fail to feel reverence for it all, and he should be able to see 
that, if his own life is to be one of peace and happiness, it must 
be tuned to harmonize with all truth.

Mathematics is frequently evaluated merely from the viewpoint 
of its practicality, but it also has a theoretical side, linking it 
up with philosophical thinking. This phase had its beginning in 
magic, and out of this grew an interest in the abstract properties 
of numbers. This study revealed a mass of truth in mathematics 
that at first seemed highly impractical, but as science has developed 
it has found use for these abstractions, making practical that which 
was originally merely theoretical, and the result of mental speculation.

A certain amount of purely theoretical thinking is wholesome. 
Ability to browse about in the realm of pure mathematics where all 
that is is true, is mentally and spiritually invigorating. The 
theory of yesterday is a working hypothesis today, and tomorrow the world 
will stand squarely upon the theory of today, stretching up into the 
ether for more truth. That is good.

Great mathematicians have struggled hard to reveal truth, 
and to search out the bedrock of reality. An honest search in time 
brings its reward, and so in this. Workers have enjoyed the 
satisfaction, not only of reaching many of the realities, but of 
seeing them put to use in easing the lot of the human race.

The story of mathematics is not ended. As a companion 
to the physical sciences, it will stride on and on to nev,r goals.



71

Ball, W.W.R.

Beman, W. W. and 
Smith, D, E.

Cajori, Florian

Cajori, Florian

BIBLIOGRAPHY

BOOKS

A Short Account of the History of Mathematics. 
Sixth edition. Chicago and London: Macmillan 
and Company, 1915.

A summary of the history of mathematics 
illustrated by the lives of mathematicians, 
and stories of incidents in their lives.

A Brief History of Mathematics. Translation 
of Dr. Karl Fink's "Geschiohte der elementer- 
MathematikM. Chicago: Open Court Publishing 
Company, 1900.

A general chronological treatment of 
arithmetic, algebra, and geometry.

A History of Mathematical Notations, Voi. I.
Chicago: Open Court Publishing Company, 1928.

A detailed account of the origin and 
development of mathematical symbols 
and notations.

A History of Elementary Mathematics, Revised
and enlarged. Chicago: Macmillan Company, 1917.

A work tracing the development of numerals, 
arithmetic, algebra, geometry, and 
trigonometry in the various countries, 
first through antiquity, then the Middle 
Ages, then through modem times. A 
section is given to the discussion of 
recent movements in teaching mathematics; 
also to attacks upon it as an aid in 
the training of the mind.



Dantzig, Tobias

Good, Carter V.

Gow, Jame s

Heath, Sir Thomas

Judd, Charles

Larrett, Denham

72

Number the Language of Science. Chicago:
Macmillan Company, 1930.

Discussion of the development of the 
number sense. Contains much of the 
cultural content of mathematics. Is 
not a history of the subject, but uses 
the historical method in describing the 
role played by intuition in the 
evolution of mathematical concepts.

How to do Research in Education. Baltimore:
Warwick and York, 1929.

A handbook for those doing research 
work in education.

A Short History of Greek Mathematics. Reprint.
New York: G.E.Stechert and Company, 1923.

A study of the origin of Greek mathematics 
in ancient Egypt, and its development.

A History of Greek Mathematics, Yols. I,II.
Oxford, England: Oxford University Press, 1921.

A detailed account of the history of 
Greek mathematics.

The Psychology of Social Institutions. Reprint.
New York: Macmillan Company, 1931.

A study of social contributions to mental 
life. Chapter V, "The Psychology of 
Number", bears directly upon the theme 
of this thesis.

r

The Story of Mathematics. New York: Greenberg, 
1926.

A readable discussion of the schools 
of mathematical thought.



Logsdon, Mayme I.

Reeder, Ward G.

Sanford, Vera

Smith, David Eugene

Smith, David Eugene

73

A Mathematician Explains. Second edition.
Chicagos University of Chicago Press, 1936.

A series of lectures giving historical 
development of mathematics of classical 
times, with description of type problems. 
Discusses modern forms and their relation 
to the field of science.

How to Write a Thesis. Revised. Bloomington,
111.: Public School Publishing Company, 1930.

A manual of thesis construction, with 
suggestions on publication.

A Short History of Mathematics. Chicago:
Houghton Mifflin Company, 1930.

The story of mathematics told partially 
according to historic eras, partially 
according to countries, partially 
according to the work of individual 
mathematicians, and in part by general 
surveys of major divisions of the 
subject.

Humber Stories of Long Ago. Chicago: Ginn
and Company, 1919.

A series of stories concerning the 
origin and development of the number 
system among early men, also the first 
writing of numbers. It is told in 
language suitable for young children.

History of Mathematics, Vol. I, Chicago:
Ginn and Company, 1923.

A general survey of the history of 
mathematics. A splendid reference 
work for teachers and college students. 
The subject is discussed according to 
men and countries.



74

Smith, David Eugene History of Mathematics, Vol. II. Chicago:
Ginn and Company, 1925.

This volume deals with special topics 
of elementary mathematics, including 
phases of calculus. A splendid 
reference work for teachers and college 
students.

Steele, Robert (editor) The Earliest Arithmetics in English. Oxford,
England: Oxford University Press, 1922.

This is a book of reprints of parts of 
the earliest arithmetics ever to appear 
in the English language. In this 
thesis, quotations are made from a 
chapter entitled "Accomptynge by Counters" 
which was taken from the 1543 edition 
of Robert Recorde's Arithmetic.

Swanie, Hedananda India and Her People. Hew York: The Vedanta
Society, 1906.

A book of seven lectures treating of 
India’s philosophy, religion, social 
status, political institutions, education, 
woman’s position, and India's influence 
on civilization.

Thorndike, Lynn A Short History of Civilization. New York:
F.S.Crofts and Company, 1926.

A chronological review of the development 
of civilization in all its phases.

Cambridge Ancient History, Vol. I. Cambridge, England: Cambridge
University Press, 1925.

Detailed history of all ancient countries. 

Dictionary of National Biography. Chicago: Macmillan Company, 1908.
An authentic work.



Encyclopedia Americana, New York and Chicago: The Encyclopedia
Americana Corporation, 1918.

"A library of universal knowledge."

Encyclopedia Britannica. Cambridge, England and New York:
Cambridge University Press, 1910.

A generally accepted authority.

English Dictionary on Historical Principles. Oxford, England:
Clarendon Press, 1928.

Valuable for reference.

Webster’s New International Dictionary. Second edition.
Springfield, Mass. G. and C. Merriam 
Company, 1935.

An accepted authority.



PERIODICALS

Archibald, R, C. Mathematics Before the Greeks.
Science, Vol. 71, Jan. 31, 1930. p. 109.

An interesting account of papyri 
found by explorers, and the material 
found on those papyri.

Karpinski, Louis C. Recent Progress in the History of Ancient 
Mathematics. Science, Vol. 70, Dec. 27, 
1929. pp. 622-624.

A discussion of the very rapid progres 
made in the discovery of the history 
of ancient mathematics since the 
interpretation of ancient characters 
of writing.

indsor, I I ,H, (editor, Clock for Studying Stars Made by King Tut.
Popular Mechanics Magazine, Vol. 60,
Aug. 1933. p. 199.

A short but clear description of a 
device used by the early Egyptians 
in locating directions and positions 
by the stars.


	A TOPICAL HISTORY OF ELEMENTARY MATHEMATICS
	TABLE OF CONTENTS
	CHAPTER ONE: Introduction
	CHAPTER TWO: A SURVEY AND CRITIQUE OF VALUABLE LITERATURE IN THE FIELD OF THE HISTORY OF MATHEMATICS
	CHAPTER THREE: SOURCES OF INFORMATION
	CHAPTER FOUR: EARLIEST COMPUTATION AND ITS REPRESENTATION
	CHAPTER FIVE: NUMBER NOTATION
	CHAPTER SIX: SYMBOLISM
	CHAPTER SEVEN: ALGEBRA
	CHAPTER EIGHT: GEOMETRY
	CHAPTER NINE: THE METRIC SYSTEM
	CHAPTER TEN: LOGARITHMS
	CHAPTER ELEVEN: CONCLUSION
	BIBLIOGRAPHY
	BOOKS
	PERIODICALS




