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Little is known about Euclid’s life, as 
there are only a handful of references 
to him. 



Practically all that is known about him is contained in a few 
sentences of Proclus's summary : 
“Not much younger than these (sc. Hermotimus of Colophon 
and Philippus of Mende or Medma) is Euclid, who put together 
the Elernents, collecting many of Eudoxus’s theorems, 
perfecting many of Theaetetus’s, and also bringing to 
irrefragable demonstration the things which were only 
somewhat loosely proved by his predecessors. This man lived in 
the time of the first Ptolemy. For Archimedes, who came 
immediately after the first (Ptolemy), makes mention of Euclid; 
and further they say that Ptolemy once asked him if there was 
in geometry any shorter way than that of the Elements, and he 
replied that there was no royal road to geometry. He is then 
younger than the pupils of Plato, but older than Eratosthenes 
and Archimedes, the latter having been contemporaries, as 
Eratosthenes somewhere says.” 



All that is certain is that Euclid was 
later than the first pupils of Plato and 
earlier than Archimedes. As Plato died 
in 347 B. c. and Archimedes lived 
from 287 to 212 B.C., Euclid must 
have flourished about 300 B.C., a date 
which agrees well with the statement 
that he lived under the first Ptolemy, 
who reigned from 306 to 283 B.C. 



In the Middle Ages most translators and editors spoke of 
Euclid as Euclid of Megara, confusing our Euclid with 
Euclid the philosopher, and the contemporary of Plato, 
who lived about 400 B. C. 

Euclid may have been a Platonist, as Proclus says, though 
this is not certain. In any case, he probably received his 
mathematical training in Athens from the pupils of Plato; 
most of the geometers who could have taught him were of 
that school. But he himself taught and founded a school at 
Alexandria. 



One story enables us to picture him in his 
capacity as a teacher. According to Stobaeus, 
some one who had begun to read geometry 
with Euclid, when he had learnt the first 
theorem, asked Euclid, “what shall I get by 
learning these things?” Euclid called his 
slave and said, “Give him threepence, since 
he must make gain out of what he learns” 



His Elements is one of the most 
influential works in the history of 
mathematics, serving as the main 
textbook for teaching mathematics 
(especially geometry) from the time of 
its publication until the late 19th or early 
20th century. 



It would not be easy to find a more lucid 
explanation of the terms element and elementary, 
and of the distinction between them, than is found 
in Proclus, who is doubtless. There are, says 
Proclus, in the whole of geometry certain leading 
theorems, bearing to those which follow the 
relation of a principle, all-pervading, and 
furnishing proofs of many properties. Such 
theorems are called by the name of elements; and 
their function may be compared to that of the 
letters of the alphabet in relation to language, 
letters being indeed called by the same name in 
Greek 



Although many of the results in Elements 
originated with earlier mathematicians, one 
of Euclid’s accomplishments was to present 
them in a single, logically coherent 
framework, making it easy to use and easy 
to reference, including a system of rigorous 
mathematical proofs that remains the basis 
of mathematics 23 centuries later. 



I. A point is that which has no part. 
2. A line is breadthless length. 

BOOK I 
The first 15 Definitions 

3. The extremities of a line are points 
4. A straight line is a line which lies evenly with the points on 
itself. 
5. A surface is that which has length and breadth only. 

6. The extremities of a surface are lines. 
7. A plane surface is a surface which lies evenly with the straight 
lines on itself. 
8. A plane angle is the inclination to one another of two lines in a 
plane which meet one another and do not lie in a straight line. 



9. And when the lines containing the -angle are straight, the angle is 
called rectilineal. 
10. When a straight line set up on a straight line makes the adjacent 
angles equal to one another, each of the equal angles is right, and 
the straight line standing on the other is called a perpendicular to 
that on which it stands. 

11. An obtuse angle is an angle greater than a right angle 

12. An acute angle is an angle less than a right angle. 

13. A boundary is that which is an extremity of anything 

14. A figure is that which is contained by any boundary or 
boundaries. 
15. A circle is a plane figure contained by one line such that all the 
straight lines falling upon it from one point among those lying within 
the figure are equal to one another ; 



POSTULATES 
1. To draw a straight line from any point 
to any point. 
2. To produce a finite  straight line 
continuously in a straight line. 
3. To describe a circle with any centre 
and distance. 
4. That all right angles are equal to one 
another. 



5. That, if a straight line falling on two straight lines make the 
interior angles on the same side less than two right angles, the two. 
straight lines, if produced indefinitely, meet on that side on which are 
the angles less than the two right angles. 

Equivalent to the fifth postulate is the proposition – used later – 
“There is one and only one parallel to a straight line from a point not 
belonging to it” 



COMMON NOTIONS 

1. Things which are equal to the same thing are also 
equal to one another. 
2. If equals be added to equals, the wholes are equal. 
3. If equals be subtracted from equals, the remainders 
are equal. 
4. Things which coincide with one another are equal to 
one another. 
5. The whole is greater than the part 



“Every problem,” says Proclus, “and every theorem 
which is complete with all its parts perfect purports to 
contain in itself all of the following elements: 
enunciation, setting-out, definition or specification, 
construction, proof, conclusion. Now of these the 
enunciation states what is given and what is that which is 
sought. The setting-out marks off what is given, by itself, 
and adapts it beforehand for use in the investigation. The 
definition states separately and makes clear what the 
particular thing is which is sought. The construction adds 
what is wanting to the datum for the purpose of finding 
what is sought. The proof draws the required inference by 
reasoning scientifically from acknowledged facts. The 
conclusion reverts again to the enunciation, confirming 
what has been demonstrated. 



Although best known for its geometric 
results, the Elements also includes number 
theory. It considers the connection between 
perfect numbers and Mersenne primes, the 
infinitude of prime numbers, Euclid’s 
lemma on factorization (which leads to the 
fundamental theorem of arithmetic on 
uniqueness of prime factorizations), and 
the Euclidean algorithm for finding the 
greatest common divisor of two numbers. 



The arithmetical Books are VII, VIII, IX. 
The propositions of Book VII fall into four main groups. 
1-3 give the method of finding the greatest common 
measure of two or three unequal numbers in essentially 
the same form in which it appears in our text-books. The 
second group, 4-19, sets out the numerical theory of 
proportion. Next propositions are about numbers prime 
to one another, prime numbers, composite numbers and 
about the problem of finding the least common multiple 
of two or three numbers. 
It seems clear that in Book VII Euclid was following 
earlier models, while no doubt making improvements in 
the exposition. 



Book V is devoted to the new theory of 
proportion, applicable to incommensurable 
as well as commensurable magnitudes, and 
to magnitudes of every kind (straight lines, 
areas, volumes, numbers, times, &c.), which 
was due to Eudoxus. 



Book X is perhaps the most remarkable, as it is the most 
perfect in form, of all the Books of the Elerments. It deals 
with irrationals, that is to say, irrational straight lines in 
relation to any particular straight line assumed as rational, 
and it investigates every possible variety of straight lines 
which can be represented by √(√a + √b), where a, b are 
two commensurable lines. The theory was, of course, not 
invented by Euclid himself. On the contrary, we know that 
not only the fundamental proposition X. 9 (in which it is 
proved that squares which have not to one another the 
ratio of a square number to a square number have their 
sides incommensurable in length, and conversely), but 
also a large part of the further development of the subject, 
was due to Theaetetus. 



The Data. 
Most closely connected with the Elements as dealing with plane 
geometry, the subject-matter of Books I-VI, is the Data, The book 
was regarded as important enough to be included in the Treasury 
of Analysis known to Pappus. 

The book begins with definitions of the senses in which things 
are said to be given. Things such ·as areas, straight lines, angles 
and ratios are said to be ‘given in magnitude’ when we can make 
others equal to them. Rectilinear figures are ‘given in species’ 
when their angles are severally given as ·well as the ratios of the 
sides to one another. Points, lines and angles are ‘given in 
position’ ‘when they always occupy the same place’. A circle is 
given in position and in magnitude when the centre is given in 
position and the radius in magnitude; ·and so on. 



The object of the proposition called a 
Datum is to prove that, if in a given 
figure certain parts or relations are 
given, other parts or relations are also 
given in one or other of these senses. 

It is clear that a systematic collection of Data such as 
Euclid’s would very much facilitate and shorten the 
procedure in analysis; this no doubt accounts for its 
inclusion in the Treasury of Analysis. 



On divisions (of figures). 
The only other work of 
Euclid in pure geometry 
which has survived (but not 
in Greek) is the book On 
divisions (of figures). 



Lost geometrical works. 

The Porisms. 

Thc Conics. 

The Surface-Loci 

Applied Mathematics 

Optics and Catoptrica 
Sectio Canonis (Music) 

The Pseudaria. 

The Phaenomena 



An example: 
 

The first Proposition of the first 
Book of the Elements 

C

A BD E



Enunciation 
On a given finite straight line to construct an 
equilateral triangle. 

Setting-out 
Let AB be the given finite straight line. Thus it is required 
to construct an equilateral triangle on the straight line AB. 



Construction 
With centre A and distance AB let the circle BCD be 
described [postulate 3]; again, with centre B and distance 
BA let the circle ACE be described [postulate 3]; and from 
the point C, in which the circles cut one another, to the 
points A, B let the straight lines CA, CB be joined [postulate 
1]. 

C

A BD E



C

A BD E

Proof 
Now, since the point A is the centre of the circle CDB, 
AC is equal to AB. [Definition 15] 
Again, since the point B is the centre of the circle CAE, 
BC is equal to BA. [Definition 15] 

But CA was also proved equal to AB;  



C

A BD E

And things which are equal to the same thing are also 
equal to one another; [Common Notion 1] 
therefore CA is also equal to CB. 
Therefore the three straight lines CA, AB, BC are equal 
to one another. 

therefore each of the straight lines CA, CB is equal to AB. 



Conclusion 
Therefore the triangle ABC is equilateral; and it has 
beep constructed on the given finite straight line AB. 
(Being) what it was required to do. 

C

A BD E
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