
Pythagoras of Samos 
(Hara Kavallieratou) 

An Ionian Greek philosopher, 
mathematician, and founder of the 
religious movement called 
Pythagoreanism.  



The date of his birth is not 
known, but it is believed that it 
was between the years 580-572 
BC at the island of Samos. 
He died in Mesopontion of 
Italian Lucania about 500-490 
BC. 



Pythagoreans of the 5th century BC 
are the most important scientists of 
their time and Pythagoras seems to 
be particularly interested in 
science. In Pythagorean system 
religious and philosophical 
objectives are interlinked. 
 



Accurate facts about the life of Pythagoras 
are so few, and most information 
concerning him is of so late a date, and so 
untrustworthy, that it is impossible to 
provide more than a vague outline of his 
life. 
The lack of information by contemporary 
writers, together with the secrecy which 
surrounded the Pythagorean brotherhood, 
meant that invention took the place of facts. 



Diogenes Laertius reported that Pythagoras had 
undertaken extensive travels, and had visited not 
only Egypt, but Arabia, Phoenicia, Judaea, 
Babylon, and even India, for the purpose of 
collecting all available knowledge, and especially 
to learn information concerning the secret or mystic 
cults of the gods. 
Plutarch asserted in his book On Isis and Osiris 
that during his visit to Egypt, Pythagoras received 
instruction from the Egyptian priest Oenuphis of 
Heliopolis. Other ancient writers asserted his visit 
to Egypt. 



It is not easy to say how much Pythagoras learned from the 
Egyptian priests, or indeed, whether he learned anything at 
all from them. There was nothing in the symbolism which 
the Pythagoreans adopted which showed the distinct traces 
of Egypt. The secret religious rites of the Pythagoreans 
exhibited nothing but what might have been adopted in the 
spirit of Greek religion, by those who knew nothing of 
Egyptian mysteries. The philosophy and the institutions of 
Pythagoras might easily have been developed by a Greek 
mind exposed to the ordinary influences of the age. Even 
the ancient authorities note the similarities between the 
religious and ascetic peculiarities of Pythagoras with the 
Orphic or Cretan mysteries, or the Delphic oracle. 



Many mathematical and scientific discoveries were 
attributed to Pythagoras, including his famous 
theorem, as well as discoveries in the field of 
music, astronomy, and medicine. 
But it was the religious element which made the 
profoundest impression upon his contemporaries. 
Thus the people of Croton were supposed to have 
identified him with the Hyperborean Apollo, and 
he was said to have practiced divination and 
prophecy.  In the visits to various places in Greece 
– Delos, Sparta, Phlius, Crete, etc. which are 
ascribed to him, he usually appears either in his 
religious or priestly guise, or else as a lawgiver. 



No texts by Pythagoras are known to have survived, 
although forgeries under his name — a few of 
which remain extant — did circulate in antiquity. 
Critical ancient sources like Aristotle and 
Aristoxenus cast doubt on these writings. Ancient 
Pythagoreans usually quoted their master's 
doctrines with the phrase autos ephe (“he himself 
said”) — emphasizing the essentially oral nature of 
his teaching. The so-called Pythagoreans, who were 
the first to take up mathematics, not only advanced 
this subject, but saturated with it, they fancied that 
the principles of mathematics were the principles of 
all things. 



The sum of the three angles of a 
triangle 

Eudemus referred to the Pythagoreans the 
discovery of the general theorem that in any 
triangle the sum of the interior angles is equal to 
two right angles. 
 



The ‘theorem of Pythagoras’ 

Though this is the proposition universally 
associated by tradition with the name of 
Pythagoras, no really trustworthy evidence exists 
that it was actually discovered by him. 
 



Application of areas and geometrical 
algebra 

This problem is given by Euclid in a more 
general form: ‘Given two figures to “apply” a 
third figure which shall be equal to the one and 
similar to the other’. The simpler problem is to 
apply to a given straight line as base a 
parallelogram containing a given angle and equal 
in area to a given triangle or rectilinear figure. 



When you have a straight line set out, and 
lay the given area exactly alongside the 
whole of the straight line, they say that you 
apply the said area; when, however, you 
make the length of the area greater than the 
straight line, it is said to exceed, and, when 
you make it less, in which case after the 
area has been drawn there is some part of 
the straight line extending beyond it, it is 
said to fall short. 



This problem gave the names later to conic 
sections, called parabola (application), 
hyperbola (exceeding) and ellipse (falling 
short). 
The solution of the most general form of 
the problem is equivalent to the 
geometrical solution of the quadratic 
equations 
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The irrational 
A scholium to Euclid, Book X, says that 
‘the Pythagoreans were the first to address themselves to the 
investigation of commensurability, having discovered it as the 
result of their observation of numbers; for, while the unit is a 
common measure of all numbers, they were unable to find a 
common measure of all magnitudes, ... because all magnitudes are 
divisible ad infinitum and never leave a magnitude which is too 
small to admit of further division, but that remainder is equally 
divisible ad infinitum,’ 
and so on. The scholiast adds the legend that 
‘the first of the Pythagoreans who made public the investigation of 
these matters perished in a shipwreck’ 



The five Regular Solids 
Pseudo-Plutarchus (Placita philosophorum) 

Pythagoras, seeing that there are five solid 
figures, which are also called the mathematical 
figures, says that the earth arose from the cube, 
fire from the pyramid, air from the octahedron, 
water from the icosahedron and the sphere of the 
universe from the dodecahedron.  
 



Triangular numbers 
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The sum of any number of successive terms: 

1+ 2 + 3 + ··· + n 
is a triangular number. 



Square numbers 
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1 + 3 + 5 + ··· + (2n−1) = n2 

Gnomon 
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Oblong numbers 

Theon of Smyrna: All the successive 
numbers which [by being successively 
added] produce triangles or squares or 
polygons are called gnomons  

Gnomon 



Musical theories and investigations 

According to legend, the way Pythagoras discovered that musical 
notes could be translated into mathematical equations was when 
one day he passed blacksmiths at work, and thought that the 
sounds emanating from their anvils being hit were beautiful and 
harmonious and decided that whatever scientific law caused this 
to happen must be mathematical and could be applied to music. 
He went to the blacksmiths to learn how this had happened by 
looking at their tools, he discovered that it was because the 
hammers were “simple ratios of each other, one was half the size 
of the first, another was 2/3 the size, and so on.” 
This legend has since proven to be false by virtue of the fact that 
these ratios are only relevant to string length (such as the string of 
a monochord), and not to hammer weight. However, it may be 
that Pythagoras was indeed responsible for discovering these 
properties of string length. 

 



Pythagorean Astronomy 

Another belief attributed to Pythagoras 
was that of the "harmony of the 
spheres". Thus the planets and stars 
moved according to mathematical 
equations, which corresponded to 
musical notes and thus produced a 
symphony. 



Pythagoras and the Pythagoreans occupy an 
important place in the history of astronomy. 
(1) Pythagoras was one of the first to 
maintain that the universe and the earth are 
spherical in form. 
It is uncertain what led Pythagoras to 
conclude that the earth is a sphere. 
Perhaps he attributed spherical shape to the 
earth (as to the universe) for the simple 
reason that the sphere is the most beautiful of 
solid figures. 



(2) Pythagoras is credited with having 
observed the identity of the Morning and the 
Evening Stars. 

(3) It is probable that he was the first to state 
the view (attributed to Alcmaeon and ‘some 
of the mathematicians’) that the planets as 
well as the sun andmoon have a motion of 
their own from 'vest to east opposite to and 
independent of the daily rotation of the 
sphere of the fixed stars from east to west. 



Tetractys 
Pythagoras was also credited with devising the 
tetractys, the triangular figure of four rows, which 
add up to the perfect number, ten. As a mystical 
symbol, it was very important to the worship of the 
Pythagoreans, who would swear oaths by it: 
And the inventions were so admirable, and so 
divinized by those who understood them, that the 
members used them as forms of oath: “By him who 
handed to our generation the tetractys, source of the 
roots of ever-flowing nature.”—Iamblichus, Vit. 
Pyth.,  
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