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Our school was first established 
by Ms Stavroula Avgoulea-Linardatou 
in 1949, when she was still only 23, 
indeed at the end of an overwhelming 
and annihilating decade for Greece. 
Her vision was to create a school 
which would utilize novel and 
innovative teaching ways in order to 
promote the students’ learning and 
creative skills while at the same time 
boost their self-esteem and 
confidence, thus leading towards the 
effortless acquisition of knowledge 
and the building of a complete and 
sound personality.  

S. Avgoulea – Linardatou 
High school Some information 

about our School 

Nowadays, after over 60 years, our school has 
become an educational organisation which covers all 
education stages  from nursery school to upper-
secondary school, with about 1.400 students and 
260 employees. Since 1991 Mr. George Linardatos, 
the son of the school’s founder, has taken over the 
management of the school, which, besides being a 
source of knowledge, also promotes cultural 
sensitisation and educational innovation. 



We investigate, within Greece, what famous 
mathematicians there are and we describe their 
contribution to Mathematics. This power point 
will be further developed by students 
investigating mathematicians in another country, 
not participating in the project. The project will 
be finished off with a chat, where we take part 
in international teams and answer a quiz, by using 
G-mail and its chattforum.  

A. PROJECT DESCRIPTION/ SUMMARY 



The ancient Greeks were very interested in 
scientific thought. They were not satisfied with just 
knowing the facts; they wanted to know the why and 
how. It should be no surprise that the Greeks were 
extremely successful in the area of mathematics. 
The mathematics we use today, and its content, are 
for the most part Greek. The Greeks laid down the 
first principles, and invented methods for solving 
problems. Though most people don't realize it, 
mathematics is a Greek science - regardless of what 
modern day analysis might bring.  

B. INTRODUCTION 

When people look back on Greek genius, they may naturally call to mind 
masterpieces in Greek literature and art. But the Greeks, with their insatiable desire 
to know the true meaning of everything and give a rational explanation of it, were 
irresistibly drawn to the sciences, exact reasoning in general, and logic. 
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Thales (624 – 547 BC), an engineer by trade, was the first of the 
Seven Sages, or wise men of Ancient Greece. Thales is known as the 
first Greek philosopher, mathematician and scientist. He founded the 
geometry of lines, so is given credit for introducing abstract geometry.  

He was the founder of the Ionian school of philosophy in Miletus, 
and the teacher of Anaximander. During Thales' time, Miletus was an 
important Greek metropolis in Asia Minor, known for scholarship. 
Several schools were founded in Miletus, attracting scientists, 
philosophers, architects and geographers. 

It is possible that Thales has been given credit for discoveries that 
were not really his. He is known for his theoretical as well as practical 
understanding of geometry. Thales is acknowledged by a number of 
sources as the one who defined the constellation Ursa Minor and used 
it for navigation. Some believe he wrote a book on navigation, but it has 
never been found. 

C1. Thales 

Two letters and some verses of Thales are quoted by Diogenes Laertius in his Lives of the 
Philosophers. Much of what we know of Thales as a philosopher comes from Aristotle. 
Herodotus, who lived approximately sixty years after Thales, also wrote about him, as did 
Eudemus, the first major historian of mathematics. Proclus, who wrote in about 450 AD, 
cited Eudemus' History of Geometry, now lost, as his source. Thales is credited with 
introducing the concepts of logical proof for abstract propositions.  

C. FAMOUS GREEK MATHEMATICIANS 



Thales went to Egypt and studied with the priests, where he learned of mathematical 
innovations and brought this knowledge back to Greece. Thales also did geometrical research 
and, using triangles, applied his understanding of geometry to calculate the distance from 
shore of ships at sea. This was particularly important to the Greeks, whether the ships were 
coming to trade or to do battle. Thales advised Anaximander's student, Pythagoras, to visit 
Egypt in order to continue his studies in mathematics and philosophy.  

While Thales was in Egypt, he was supposedly able to determine the height of a pyramid by 
measuring the length of its shadow when the length of his own shadow was equal to his height. 
Thales learned about the Egyptian rope-pullers and their methods of surveying land for the 
Pharaoh using stakes and ropes. Property boundaries had to be re-established each year after the 
Nile flooded. After Thales returned to Greece about 585 BC with notes about what he had 
learned, and Greek mathematicians translated the rope-and-stake methods of the rope pullers 
into a system of points, lines and arcs. They also took geometry from the fields to the page by 
employing two drawing tools, the straightedge for straight lines and the compass for arcs. The 
Greeks named their paper explorations "geometry" for "earth measure," in honor of the Egyptians 
from whom the knowledge came.  
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Thales is credited with the following five theorems of geometry:  
1. A circle is bisected by its diameter.  
2. Angles at the base of any isosceles triangle are equal.  
3. If two straight lines intersect, the opposite angles formed are equal.  
4. If one triangle has two angles and one side equal to another triangle, the two triangles  
are equal in all respects.  
5. Any angle inscribed in a semicircle is a right angle. This is known as Thales' Theorem. 
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The Egyptians and Babylonians must have understood the above theorems, but there is no known 
recorded proof before Thales. He used two of his earlier findings -- that the base angles of an 
isosceles triangle are equal, and the total sum of the angles in a triangle equals two right angles -- 
in order to prove theorem #5. According to Diogenes Laertius, when Thales discovered this 
theorem, he sacrificed an ox!  

Thales bridged the worlds of myth and reason with his belief that to understand the world, one 
must know its nature ('physis', hence the modern 'physics'). He believed that all phenomena could 
be explained in natural terms, contrary to the popular belief at the time that supernatural forces 
determined almost everything. Thales professed it was "not what we know, but how we know it" 
(the scientific method). His contributions elevated measurements from practical to philosophical 
logic.  

There are many recorded tales about Thales, some 
complimentary and others critical:  
• Herodotus noted that Thales predicted the solar eclipse of 
585 BC, a notable advancement for Greek science. Aristotle 
reported that Thales used his skills at recognizing weather 
patterns to predict that the next season's olive crop would be 
bountiful. He purchased all the olive presses in the area, and 
made a fortune when the prediction came true.  
• Plato told a story of Thales gazing at the night sky, not 
watching where he walked, and so fell into a ditch. The servant 
girl who came to help him up then said to him "How do you expect 
to understand what is going on up in the sky if you do not even 
see what is at your feet?“  



“Pythagoras the Samian“ (570 – 495 BC) was an Ionian Greek 
philosopher, mathematician, and founder of the religious 
movement called Pythagoreanism. Most of the information 
about Pythagoras was written down centuries after he lived, so 
very little reliable information is known about him. He was born 
on the island of Samos, and might have travelled widely in his 
youth, visiting Egypt and other places seeking knowledge. 
Around 530 BC, he moved to Croton, a Greek colony in southern 
Italy, and there set up a religious sect. His followers pursued 
the religious rites and practices developed by Pythagoras, and 
studied his philosophical theories. The society took an active 
role in the politics of Croton, but this eventually led to their 
downfall. The Pythagorean meeting-places were burned, and 
Pythagoras was forced to flee the city. He is said to have 
ended his days in Metapontum. 

C2. Pythagoras of Samos 
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Pythagoras made influential contributions to philosophy and 
religious teaching in the late 6th century BC. He is often 
revered as a great mathematician, mystic and scientist, but he is 
best known for the Pythagorean theorem which bears his name. 
However, because legend and obfuscation cloud his work even 
more than with the other pre-Socratic philosophers, one can 
give account of his teachings to a little extent, and some have 
questioned whether he contributed much to mathematics and 
natural philosophy.  

Many of the accomplishments credited to Pythagoras may 
actually have been accomplishments of his colleagues and 
successors. Whether or not his disciples believed that 
everything was related to mathematics and that numbers were 
the ultimate reality is unknown. It was said that he was the first 
man to call himself a philosopher, or lover of wisdom, and 
Pythagorean ideas exercised a marked influence on Plato, and 
through him, all of Western philosophy. 

 

The Pythagorean theorem: 
The sum of the areas of the 
two squares on the legs (a and 
b) equals the area of the 
square on the hypotenuse (c). 

http://en.wikipedia.org/wiki/Philosophy
http://en.wikipedia.org/wiki/Mathematician
http://en.wikipedia.org/wiki/Mysticism
http://en.wikipedia.org/wiki/Scientist
http://en.wikipedia.org/wiki/Pythagorean_theorem
http://en.wikipedia.org/wiki/Pre-Socratic_philosophy
http://en.wikipedia.org/wiki/Mathematics
http://en.wikipedia.org/wiki/Natural_philosophy
http://en.wikipedia.org/wiki/Plato
http://en.wikipedia.org/wiki/Western_philosophy
http://en.wikipedia.org/wiki/File:Pythagorean.svg


Herodotus, Isocrates, and other early writers all agree that 
Pythagoras was born on Samos, the Greek island in the eastern 
Aegean, and we also learn that Pythagoras was the son of 
Mnesarchus. His father was a gem-engraver or a merchant. His 
name led him to be associated with Pythian Apollo; Aristippus 
explained his name by saying, "He spoke (agor-) the truth no less 
than did the Pythian (Pyth-)," and Iamblichus tells the story 
that the Pythia prophesied that his pregnant mother would give 
birth to a man supremely beautiful, wise, and beneficial to 
humankind. A late source gives his mother's name as Pythais. As 
to the date of his birth, Aristoxenus stated that Pythagoras 
left Samos in the reign of Polycrates, at the age of 40, which 
would give a date of birth around 570 BC.  Bust of Pythagoras, 

Vatican 
 

It was natural for the ancient biographers to inquire as to the origins 
of Pythagoras' remarkable system. In the absence of reliable 
information, however, a huge range of teachers were assigned to 
Pythagoras. Some made his training almost entirely Greek, others 
exclusively Egyptian and Oriental. 

 

http://en.wikipedia.org/wiki/Herodotus
http://en.wikipedia.org/wiki/Isocrates
http://en.wikipedia.org/wiki/Samos
http://en.wikipedia.org/wiki/Aegean_Sea
http://en.wikipedia.org/wiki/Pythia
http://en.wikipedia.org/wiki/Apollo
http://en.wikipedia.org/wiki/Aristippus
http://en.wikipedia.org/wiki/Iamblichus
http://en.wikipedia.org/wiki/Aristoxenus
http://en.wikipedia.org/wiki/Polycrates
http://en.wikipedia.org/wiki/File:Pythagoras_Bust_Vatican_Museum.jpg
http://en.wikipedia.org/wiki/Late_Period_of_ancient_Egypt
http://en.wikipedia.org/wiki/Oriental


We find mentioned as his instructors Creophylus, 
Hermodamas of Samos, Bias, Thales, Anaximander and 
Pherecydes of Syros. He is said too, to have been taught by a 
Delphic priestess named Themistoclea, who introduced him to 
the principles of ethics. The Egyptians are said to have taught 
him geometry, the Phoenicians arithmetic, the Chaldeans 
astronomy, the Magians the principles of religion and practical 
maxims for the conduct of life. Of the various claims regarding 
his Greek teachers, Pherecydes is mentioned most often. 

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 practised 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 law-
giver.  

Pythagoras, depicted on a 
3rd-century coin 

A visual proof of the 
Pythagorean theorem 
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After his travels, Pythagoras moved (around 530 BC) to Croton, in Italy 
(Magna Graecia). Possibly the tyranny of Polycrates in Samos made it 
difficult for him to achieve his schemes there. His later admirers claimed 
that Pythagoras was so overburdened with public duties in Samos, because 
of the high estimation in which he was held by his fellow-citizens, that he 
moved to Croton. On his arrival in Croton, he quickly attained extensive 
influence, and many people began to follow him. Later biographers tell 
fantastical stories of the effects of his eloquent speech in leading the 
people of Croton to abandon their luxurious and corrupt way of life and 
devote themselves to the purer system which he came to introduce.  

Croton on the southern 
coast of Italy, 

His followers established a select brotherhood or club for the purpose of 
pursuing the religious and ascetic practices developed by their master. The 
accounts agree that what was done and taught among the members was kept a 
profound secret. The esoteric teachings may have concerned the secret 
religious doctrines and usages, which were undoubtedly prominent in the 
Pythagorean system, and may have been connected with the worship of Apollo. 
Temperance of all kinds seems to have been strictly urged. There is 
disagreement among the biographers as to whether Pythagoras forbade all 
animal food, or only certain types. The club was in practice at once "a 
philosophical school, a religious brotherhood, and a political association”. 
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Pythagoreans 
Both Plato and Isocrates affirm that, above all else, Pythagoras was famous for 

leaving behind him a way of life. Both Iamblichus and Porphyry give detailed 
accounts of the organisation of the school, although the primary interest of both 
writers is not historical accuracy, but rather to present Pythagoras as a divine 
figure, sent by the gods to benefit humankind. 

Pythagoras set up an organization which was in some ways a school, in some ways 
a brotherhood (and here it should be noted that sources indicate that as well as 
men there were many women among the adherents of Pythagoras) and in some ways 
a monastery. It was based upon the religious teachings of Pythagoras and was very 
secretive. The adherents were bound by a vow to Pythagoras and each other, for 
the purpose of pursuing the religious and ascetic observances, and of studying his 
religious and philosophical theories. The claim that they put all their property into 
a common stock is perhaps only a later inference from certain Pythagorean maxims 
and practices. 

As to the internal arrangements of the sect, we are informed that what was done and taught among the 
members was kept a profound secret towards all. Porphyry stated that this silence was "of no ordinary kind." 
Candidates had to pass through a period of probation, in which their powers of maintaining silence (echemythia) 
were especially tested, as well as their general temper, disposition, and mental capacity. There were also 
gradations among the members themselves. It was an old Pythagorean maxim, that every thing was not to be told 
to every body. Thus the Pythagoreans were divided into an inner circle called the mathematikoi ("learners") and 
an outer circle called the akousmatikoi ("listeners"). Iamblichus describes them in terms of esoterikoi and 
exoterikoi (or alternatively Pythagoreioi and Pythagoristai), according to the degree of intimacy which they 
enjoyed with Pythagoras. Porphyry wrote "the mathematikoi learned the more detailed and exactly elaborated 
version of this knowledge, the akousmatikoi (were) those who had heard only the summary headings of his 
(Pythagoras's) writings, without the more exact exposition." 
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Plato (424/423 BC – 348/347 BC) was a Classical Greek philosopher, 
mathematician, student of Socrates, writer of philosophical dialogues, 
and founder of the Academy in Athens, the first institution of higher 
learning in the Western world. Along with his mentor, Socrates, and 
his student, Aristotle, Plato helped to lay the foundations of Western 
philosophy and science. 

C3. Plato 

Plato's sophistication as a writer is evident in his Socratic 
dialogues; thirty-six dialogues and thirteen letters have been 
ascribed to him. Plato's writings have been published in several 
fashions; this has led to several conventions regarding the naming and 
referencing of Plato's texts. Plato's dialogues have been used to 
teach a range of subjects, including philosophy, logic, ethics, rhetoric, 
and mathematics. 

Plato and Socrates 
 
The precise relationship between Plato and Socrates remains an area of contention among scholars. 
Plato makes it clear in his Apology of Socrates, that he was a devoted young follower. In that 
dialogue, Socrates is presented as mentioning Plato by name as one of those youths close enough to 
him to have been corrupted, if he were in fact guilty of corrupting the youth, and questioning why 
their fathers and brothers did not step forward to testify against him if he was indeed guilty of such 
a crime. Later, Plato is mentioned along with Crito, Critobolus, and Apollodorus as offering to pay a 
fine of 30 minas on Socrates' behalf, in lieu of the death penalty proposed by Meletus.  
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His ideas and conclusions 
Plato thought long and hard about what would be the perfect system of government. He 

thought that everyone should be educated from birth to the highest level possible for their 
abilities and interest. This would result in three classes of people: 1) the minority ruling class 
who were able to reach the highest level of education and had the virtue of wisdom. This ruling 
class would be supported by 2) the military class who would have the virtue of courage. Both 
these classes would rely on the economic industry of 3) the merchant class whose unique virtue 
was temperance. The fourth virtue of "justice" was to characterize society as a whole. Plato saw 
people as controlled by mind, will and appetite. All is well as long as the mind has sway over will 
and appetite. It compares to his idea that the especially wise people should make the decisions 
over the soldiers and workers. Do you agree with Plato or disagree? In 1820 Thomas Jefferson 
took a different opinion when he wrote in a letter, "I know of no safe depository of the ultimate 
powers of the society but the people themselves, and if we think them not enlightened enough to 
exercise that control with a wholesome discretion, the remedy is not to take it from them, but 
to inform their discretion." Jefferson seems to think that a much larger number of people are 
capable of a high enough level of education to make the important decisions.  

People still read what Plato wrote and think a lot about 
what he said. At the heart of much of what he had to say 
was his idea of philosopher kings. He made up a very special 
story to explain his idea. It is called the Allegory of the 
Cave . As you think about his story you will see that for 
Plato you have to believe in order to see. Later on in 
history, many people would feel the opposite, that you have 
to see in order to believe. Today we see more and more 
that it takes a lot of both. 



Theory of Forms 
Main article: Theory of Forms 
The Theory of Forms (Greek: ἰδέαι) typically refers to the belief expressed by Socrates in 
some of Plato's dialogues, that the material world as it seems to us is not the real world, 
but only an image or copy of the real world. Socrates spoke of forms in formulating a 
solution to the problem of universals. The forms, according to Socrates, are roughly 
speaking archetypes or abstract representations of the many types of things, and 
properties we feel and see around us, that can only be perceived by reason (Greek: λογική); 
(that is, they are universals). In other words, Socrates sometimes seems to recognise two 
worlds: the apparent world, which constantly changes, and an unchanging and unseen world 
of forms, which may be a cause of what is apparent. 

 

Epistemology 
Main article: Platonic epistemology 
Many have interpreted Plato as stating that knowledge is justified true belief, an influential view 
that informed future developments in modern analytic epistemology. This interpretation is based 
on a reading of the Theaetetus wherein Plato argues that belief is to be distinguished from 
knowledge on account of justification. Many years later, Edmund Gettier famously demonstrated 
the problems of the justified true belief account of knowledge. This interpretation, however, 
imports modern analytic and empiricist categories onto Plato himself and is better read on its own 
terms than as Plato's view. Really, in the Sophist, Statesman, Republic, and the Parmenides Plato 
himself associates knowledge with the apprehension of unchanging Forms and their relationships 
to one another (which he calls "expertise" in Dialectic). In the Meno, Socrates uses a geometrical 
example to expound Plato's view that knowledge in this latter sense is acquired by recollection. 
Socrates elicits a fact concerning a geometrical construction from a slave boy, who could not have 
otherwise known the fact (due to the slave boy's lack of education). The knowledge must be 
present, Socrates concludes, in an eternal, non-experiential form. 
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Aristotle (384 BC – 322 BC) was a Greek philosopher and polymath, a 
student of Plato and teacher of Alexander the Great. His writings cover 
many subjects, including physics, metaphysics, poetry, theater, music, 
logic, rhetoric, linguistics, politics, government, ethics, biology, and 
zoology. Together with Plato and Socrates (Plato's teacher), Aristotle is 
one of the most important founding figures in Western philosophy. 
Aristotle's writings were the first to create a comprehensive system of 
Western philosophy, encompassing morality and aesthetics, logic and 
science, politics and metaphysics. 

C4. Aristotle 

Aristotle's views on the physical sciences profoundly shaped medieval scholarship, and their 
influence extended well into the Renaissance, although they were ultimately replaced by 
Newtonian physics. In the zoological sciences, some of his observations were confirmed to be 
accurate only in the 19th century. His works contain the earliest known formal study of logic, 
which was incorporated in the late 19th century into modern formal logic. In metaphysics, 
Aristotelianism had a profound influence on philosophical and theological thinking in the Islamic 
and Jewish traditions in the Middle Ages, and it continues to influence Christian theology, 
especially the scholastic tradition of the Catholic Church. His ethics, though always influential, 
gained renewed interest with the modern advent of virtue ethics. All aspects of Aristotle's 
philosophy continue to be the object of active academic study today. Though Aristotle wrote 
many elegant treatises and dialogues (Cicero described his literary style as "a river of gold"),[2] it 
is thought that the majority of his writings are now lost and only about one-third of the original 
works have survived 
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Aristotle, whose name means "the best purpose,“ was born in Stageira, Chalcidice, in 384 BC, about 55 km (34 mi) east 
of modern-day Thessaloniki. His father Nicomachus was the personal physician to King Amyntas of Macedon. Aristotle was 
trained and educated as a member of the aristocracy. At about the age of eighteen, he went to Athens to continue his 
education at Plato's Academy. Aristotle remained at the academy for nearly twenty years before quitting Athens in 
348/47 BC. The traditional story about his departure reports that he was disappointed with the direction the academy 
took after control passed to Plato's nephew Speusippus upon his death, although it is possible that he feared anti-
Macedonian sentiments and left before Plato had died.  He then traveled with Xenocrates to the court of his friend 
Hermias of Atarneus in Asia Minor. While in Asia, Aristotle traveled with Theophrastus to the island of Lesbos, where 
together they researched the botany and zoology of the island. Aristotle married Hermias's adoptive daughter (or niece) 
Pythias. She bore him a daughter, whom they named Pythias. Soon after Hermias' death, Aristotle was invited by Philip II 
of Macedon to become the tutor to his son Alexander the Great in 343 BC. 

Aristotle was appointed as the head of the royal academy of Macedon. During that time he gave lessons not only to 
Alexander, but also to two other future kings: Ptolemy and Cassander. In his Politics, Aristotle states that only one thing 
could justify monarchy, and that was if the virtue of the king and his family were greater than the virtue of the rest of 
the citizens put together. Tactfully, he included the young prince and his father in that category. Aristotle encouraged 
Alexander toward eastern conquest, and his attitude towards Persia was unabashedly ethnocentric. In one famous 
example, he counsels Alexander to be 'a leader to the Greeks and a despot to the barbarians, to look after the former as 
after friends and relatives, and to deal with the latter as with beasts or plants'. 

By 335 BC he had returned to Athens, establishing his own school there known as the Lyceum. Aristotle conducted 
courses at the school for the next twelve years. While in Athens, his wife Pythias died and Aristotle became involved with 
Herpyllis of Stageira, who bore him a son whom he named after his father, Nicomachus. According to the Suda, he also 
had an eromenos, Palaephatus of Abydus.[10] 

It is during this period in Athens from 335 to 323 BC when Aristotle is believed to have composed many of his works.[7] 
Aristotle wrote many dialogues, only fragments of which survived. The works that have survived are in treatise form and 
were not, for the most part, intended for widespread publication, as they are generally thought to be lecture aids for his 
students. His most important treatises include Physics, Metaphysics, Nicomachean Ethics, Politics, De Anima (On the Soul) 
and Poetics. 

Aristotle not only studied almost every subject possible at the time, but made significant contributions to most of 
them. In physical science, Aristotle studied anatomy, astronomy, embryology, geography, geology, meteorology, physics and 
zoology. In philosophy, he wrote on aesthetics, ethics, government, metaphysics, politics, economics, psychology, rhetoric 
and theology. He also studied education, foreign customs, literature and poetry. His combined works constitute a virtual 
encyclopedia of Greek knowledge. It has been suggested that Aristotle was probably the last person to know everything 
there was to be known in his own time. 
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One of his major contributions to geometry is the theorem that the angle in a 
semi-circle is a right angle. See proof below:  



Euclid (365 BC – 275 BC) is the most prominent mathematician of 
antiquity best known for his treatise on mathematics The Elements. 
The long lasting nature of The Elements must make Euclid the leading 
mathematics teacher of all time. However little is known of Euclid's 
life except that he taught at Alexandria in Egypt.  

C5. Euclid of Alexandria  

There is other information about Euclid given by certain authors but it is not thought to be 
reliable. Two different types of this extra information exists. The first type of extra information 
is that given by Arabian authors who state that Euclid was the son of Naucrates and that he was 
born in Tyre. It is believed by historians of mathematics that this is entirely fictitious and was 
merely invented by the authors.  

The second type of information is that Euclid was born at Megara. This is due to an error on the 
part of the authors who first gave this information. In fact there was a Euclid of Megara, who was a 
philosopher who lived about 100 years before the mathematician Euclid of Alexandria. It is not quite 
the coincidence that it might seem that there were two learned men called Euclid. In fact Euclid 
was a very common name around this period and this is one further complication that makes it 
difficult to discover information concerning Euclid of Alexandria since there are references to 
numerous men called Euclid in the literature of this period.  

 



Itard gives three possible hypotheses about Euclid:  
(i) Euclid was an historical character who wrote the Elements and the other works attributed to 
him.  
(ii) Euclid was the leader of a team of mathematicians working at Alexandria. They all contributed to 
writing the 'complete works of Euclid', even continuing to write books under Euclid's name after his 
death.  
(iii) Euclid was not an historical character. The 'complete works of Euclid' were written by a team of 
mathematicians at Alexandria who took the name Euclid from the historical character Euclid of 
Megara who had lived about 100 years earlier.  
It is worth remarking that Itard, who accepts Hjelmslev's claims that the passage about Euclid was 
added to Archimedes, favours the second of the three possibilities that we listed above. We should, 
however, make some comments on the three possibilities which, it is fair to say, sum up pretty well 
all possible current theories.  
There is some strong evidence to accept (i). It was accepted without question by everyone for over 
2000 years and there is little evidence which is inconsistent with this hypothesis. It is true that 
there are differences in style between some of the books of the Elements yet many authors vary 
their style. Again the fact that Euclid undoubtedly based the Elements on previous works means 
that it would be rather remarkable if no trace of the style of the original author remained.  
None of Euclid's works have a preface, at least none has come down to us so it is highly unlikely that 
any ever existed, so we cannot see any of his character, as we can of some other Greek 
mathematicians, from the nature of their prefaces. Pappus writes that Euclid was:-  
«... most fair and well disposed towards all who were able in any measure to advance mathematics, 
careful in no way to give offence, and although an exact scholar not vaunting himself».  
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Some claim these words have been added to Pappus, and certainly the point of the passage (in a 
continuation which we have not quoted) is to speak harshly (and almost certainly unfairly) of 
Apollonius. The picture of Euclid drawn by Pappus is, however, certainly in line with the evidence 
from his mathematical texts.  

Euclid's most famous work is his Treatise on mathematics The Elements. The book was a 
compilation of knowledge that became the centre of mathematical teaching for 2000 years. 
Probably no results in The Elements were first proved by Euclid but the organisation of the material 
and its exposition are certainly due to him. In fact there is ample evidence that Euclid is using 
earlier textbooks as he writes the Elements since he introduces quite a number of definitions which 
are never used such as that of an oblong, a rhombus, and a rhomboid.  

The Elements begins with definitions and five postulates. The first three postulates are 
postulates of construction, for example the first postulate states that it is possible to draw a 
straight line between any two points. These postulates also implicitly assume the existence of 
points, lines and circles and then the existence of other geometric objects are deduced from the 
fact that these exist. There are other assumptions in the postulates which are not explicit. For 
example it is assumed that there is a unique line joining any two points. Similarly postulates two and 
three, on producing straight lines and drawing circles, respectively, assume the uniqueness of the 
objects the possibility of whose construction is being postulated.  

The fourth and fifth postulates are of a different nature. Postulate four states that all right 
angles are equal. This may seem "obvious" but it actually assumes that space in homogeneous - by 
this we mean that a figure will be independent of the position in space in which it is placed. The 
famous fifth, or parallel, postulate states that one and only one line can be drawn through a point 
parallel to a given line. Euclid's decision to make this a postulate led to Euclidean geometry. It was 
not until the 19th century that this postulate was dropped and non-euclidean geometries were 
studied.  
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There are also axioms which Euclid calls 'common notions'. These are not specific geometrical properties but 
rather general assumptions which allow mathematics to proceed as a deductive science. For example:-  

Things which are equal to the same thing are equal to each other.  
Zeno of Sidon, about 250 years after Euclid wrote the Elements, seems to have been the first to show that 

Euclid's propositions were not deduced from the postulates and axioms alone, and Euclid does make other 
subtle assumptions.  

The Elements is divided into 13 books. Books one to six deal with plane geometry. In particular books one and 
two set out basic properties of triangles, parallels, parallelograms, rectangles and squares. Book three studies 
properties of the circle while book four deals with problems about circles and is thought largely to set out work 
of the followers of Pythagoras. Book five lays out the work of Eudoxus on proportion applied to commensurable 
and incommensurable magnitudes.  

Book six looks at applications of the results of book five to plane geometry.  
Books seven to nine deal with number theory. In particular book seven is a self-contained introduction to 

number theory and contains the Euclidean algorithm for finding the greatest common divisor of two numbers. 
Book eight looks at numbers in geometrical progression but van der Waerden writes that it contains:-  

«... cumbersome enunciations, needless repetitions, and even logical fallacies. Apparently Euclid's exposition 
excelled only in those parts in which he had excellent sources at his disposal.». 

Book ten deals with the theory of irrational numbers and is mainly the work of Theaetetus. Euclid changed 
the proofs of several theorems in this book so that they fitted the new definition of proportion given by 
Eudoxus.  

Books eleven to thirteen deal with three-dimensional geometry. In book eleven the basic definitions needed 
for the three books together are given. The theorems then follow a fairly similar pattern to the two-
dimensional analogues previously given in books one and four. The main results of book twelve are that circles 
are to one another as the squares of their diameters and that spheres are to each other as the cubes of their 
diameters. These results are certainly due to Eudoxus. Euclid proves these theorems using the "method of 
exhaustion" as invented by Eudoxus. The Elements ends with book thirteen which discusses the properties of 
the five regular polyhedra and gives a proof that there are precisely five. This book appears to be based largely 
on an earlier treatise by Theaetetus.  
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It is a fascinating story how the Elements has survived from Euclid's 
time and this is told well by Fowler. He describes the earliest material 
relating to the Elements which has survived:-  

Our earliest glimpse of Euclidean material will be the most remarkable 
for a thousand years, six fragmentary ostraca containing text and a 
figure ... found on Elephantine Island in 1906/07 and 1907/08... These 
texts are early, though still more than 100 years after the death of 
Plato (they are dated on palaeographic grounds to the third quarter of 
the third century BC); advanced (they deal with the results found in the 
"Elements" [book thirteen] ... on the pentagon, hexagon, decagon, and 
icosahedron); and they do not follow the text of the Elements. ... So they 
give evidence of someone in the third century BC, located more than 500 
miles south of Alexandria, working through this difficult material... this 
may be an attempt to understand the mathematics, and not a slavish 
copying ...  

 

Euclid may not have been a first class mathematician but the long lasting nature of The Elements 
must make him the leading mathematics teacher of antiquity or perhaps of all time. As a final 
personal note let me add that my [EFR] own introduction to mathematics at school in the 1950s 
was from an edition of part of Euclid's Elements and the work provided a logical basis for 
mathematics and the concept of proof which seem to be lacking in school mathematics today. 
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Archimedes' father was Phidias, an astronomer. We know 
nothing else about Phidias other than this one fact and we only 
know this since Archimedes gives us this information in one of 
his works, The Sandreckoner. A friend of Archimedes called 
Heracleides wrote a biography of him but sadly this work is 
lost. How our knowledge of Archimedes would be transformed 
if this lost work were ever found, or even extracts found in the 
writing of others.  

C6. Archimedes 

Archimedes (287 BC – 212 BC) was a native of Syracuse, Sicily. It is reported by some 
authors that he visited Egypt and there invented a device now known as Archimedes' 
screw. This is a pump, still used in many parts of the world. It is highly likely that, when 
he was a young man, Archimedes studied with the successors of Euclid in Alexandria. 
Certainly he was completely familiar with the mathematics developed there, but what 
makes this conjecture much more certain, he knew personally the mathematicians working 
there and he sent his results to Alexandria with personal messages. He regarded Conon of 
Samos, one of the mathematicians at Alexandria, both very highly for his abilities as a 
mathematician and he also regarded him as a close friend.  
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There are, in fact, quite a number of references to Archimedes in the writings of the time 
for he had gained a reputation in his own time which few other mathematicians of this period 
achieved. The reason for this was not a widespread interest in new mathematical ideas but 
rather that Archimedes had invented many machines which were used as engines of war. These 
were particularly effective in the defence of Syracuse when it was attacked by the Romans 
under the command of Marcellus.  

Archimedes at war 

The 2nd century AD author Lucian wrote that during the Siege of 
Syracuse, Archimedes destroyed enemy ships with fire. Centuries later, 
Anthemius of Tralles mentions burning-glasses as Archimedes' weapon. The 
device, sometimes called the "Archimedes heat ray", was used to focus 
sunlight onto approaching ships, causing them to catch fire. 

This purported weapon has been the subject of ongoing debate about its 
credibility since the Renaissance. René Descartes rejected it as false, while 
modern researchers have attempted to recreate the effect using only the 
means that would have been available to Archimedes. It has been suggested 
that a large array of highly polished bronze or copper shields acting as 
mirrors could have been employed to focus sunlight onto a ship. This would 
have used the principle of the parabolic reflector in a manner similar to a 
solar furnace. 

A test of the Archimedes heat ray was carried out in 1973 by the Greek 
scientist Ioannis Sakkas. The experiment took place at the Skaramagas 
naval base outside Athens. On this occasion 70 mirrors were used, each 
with a copper coating and a size of around five by three feet (1.5 by 1 m). 
The mirrors were pointed at a plywood mock-up of a Roman warship at a 
distance of around 160 feet (50 m). When the mirrors were focused 
accurately, the ship burst into flames within a few seconds. The plywood 
ship had a coating of tar paint, which may have aided combustion.[29] A 
coating of tar would have been commonplace on ships in the classical era. 
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Archimedes had been persuaded by his friend and relation King 
Hieron to build war machines:-  

«These machines [Archimedes] had designed and contrived, not 
as matters of any importance, but as mere amusements in 
geometry; in compliance with King Hiero's desire and request, 
some little time before, that he should reduce to practice some 
part of his admirable speculation in science, and by 
accommodating the theoretic truth to sensation and ordinary use, 
bring it more within the appreciation of the people in general».  

 
Perhaps it is sad that engines of war were appreciated by the people of this time in a way that 

theoretical mathematics was not, but one would have to remark that the world is not a very 
different place at the end of the second millenium AD. Other inventions of Archimedes such as the 
compound pulley also brought him great fame among his contemporaries. Again we quote Plutarch:-  

«[Archimedes] had stated [in a letter to King Hieron] that given the force, any given weight 
might be moved, and even boasted, we are told, relying on the strength of demonstration, that if 
there were another earth, by going into it he could remove this. Hiero being struck with amazement 
at this, and entreating him to make good this problem by actual experiment, and show some great 
weight moved by a small engine, he fixed accordingly upon a ship of burden out of the king's 
arsenal, which could not be drawn out of the dock without great labour and many men; and, loading 
her with many passengers and a full freight, sitting himself the while far off, with no great 
endeavour, but only holding the head of the pulley in his hand and drawing the cords by degrees, he 
drew the ship in a straight line, as smoothly and evenly as if she had been in the sea».  
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The Treatise On plane equilibriums sets out the fundamental principles of mechanics, 
using the methods of geometry. Archimedes discovered fundamental theorems concerning 
the centre of gravity of plane figures. In particular he finds, in book 1, the centre of 
gravity of a parallelogram, a triangle, and a trapezium. Book two is devoted entirely to 
finding . In the Quadrature of the parabola Archimedes finds the area of a segment of a 
parabola cut off by any chord. 

Archimedes’ Method to 
calculate the area of a 

parabolic segment 

Centre of gravity 
of a triagle 

The achievements of Archimedes are 
quite outstanding. He is considered by 
most historians of mathematics as one 
of the greatest mathematicians of all 
time. He perfected a method of 
integration which allowed him to find 
areas, volumes and surface areas of 
many bodies. Chasles said that 
Archimedes' work on integration:-  

«... gave birth to the calculus of the 
infinite conceived and brought to 
perfection by Kepler, Cavalieri, Fermat, 
Leibniz and Newton».  
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Archimedes was able to apply the method of exhaustion, which is the early form of 
integration, to obtain a whole range of important results and we mention some of these in the 
descriptions of his works below. Archimedes also gave an accurate approximation to π and 
showed that he could approximate square roots accurately. He invented a system for 
expressing large numbers. In mechanics Archimedes discovered fundamental theorems 
concerning the centre of gravity of plane figures and solids. His most famous theorem gives the 
weight of a body immersed in a liquid, called Archimedes' principle.  

The works of Archimedes which have survived are as 
follows. On plane equilibriums (two books), Quadrature of 
the parabola, On the sphere and cylinder (two books), On 
spirals, On conoids and spheroids, On floating bodies (two 
books), Measurement of a circle, and The Sandreckoner. In 
the summer of 1906, J L Heiberg, professor of classical 
philology at the University of Copenhagen, discovered a 10th 
century manuscript which included Archimedes' work The 
method. This provides a remarkable insight into how 
Archimedes discovered many of his results and we will 
discuss this below once we have given further details of 
what is in the surviving books.  

 
Archimedes' principle  
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Archimedes was killed in 212 BC during the capture of Syracuse by the Romans in the 
Second Punic War after all his efforts to keep the Romans at bay with his machines of war 
had failed. Plutarch recounts three versions of the story of his killing which had come down to 
him. The first version:-  

«Archimedes ... was ..., as fate would have it, intent upon working out some problem by a 
diagram, and having fixed his mind alike and his eyes upon the subject of his speculation, he 
never noticed the incursion of the Romans, nor that the city was taken. In this transport of 
study and contemplation, a soldier, unexpectedly coming up to him, commanded him to follow to 
Marcellus; which he declining to do before he had worked out his problem to a demonstration, 
the soldier, enraged, drew his sword and ran him through».  

The second version:-  
«... a Roman soldier, running upon him with a drawn sword, offered to kill him; and that 

Archimedes, looking back, earnestly besought him to hold his hand a little while, that he might 
not leave what he was then at work upon inconclusive and imperfect; but the soldier, nothing 
moved by his entreaty, instantly killed him».  

Finally, the third version that Plutarch had heard:-  
«... as Archimedes was carrying to Marcellus mathematical instruments, dials, spheres, and 

angles, by which the magnitude of the sun might be measured to the sight, some soldiers 
seeing him, and thinking that he carried gold in a vessel, slew him».  

 

Archimedes’ death 



Diophantus (210 AD – 290 AD), often known as the 'father of 
algebra', is best known for his Arithmetica, a work on the solution of 
algebraic equations and on the theory of numbers. However, 
essentially nothing is known of his life and there has been much 
debate regarding the date at which he lived. 

There are a few limits which can be put on the dates of 
Diophantus's life. On the one hand Diophantus quotes the definition of 
a polygonal number from the work of Hypsicles so he must have 
written this later than 150 BC. On the other hand Theon of 
Alexandria, the father of Hypatia, quotes one of Diophantus's 
definitions so this means that Diophantus wrote no later than 350 AD. 
However this leaves a span of 500 years, so we have not narrowed 
down Diophantus's dates a great deal by these pieces of information. 

C7. Diophantus 

The most details we have of Diophantus's life (and these may be totally fictitious) come from 
the Greek Anthology, compiled by Metrodorus around 500 AD. This collection of puzzles contain 
one about Diophantus which says:-  

<<... his boyhood lasted 1/6th of his life; he married after 1/7th more; his beard grew after 1/12th 
more, and his son was born 5 years later; the son lived to half his father's age, and the father 
died 4 years after the son. >> 

So he married at the age of 26 and had a son who died at the age of 42, four years before 
Diophantus himself died aged 84.  



It is time to take a look at this most outstanding work on algebra 
in Greek mathematics. The work considers the solution of many 
problems concerning linear and quadratic equations, but considers 
only positive rational solutions to these problems. Equations which 
would lead to solutions which are negative or irrational square roots, 
Diophantus considers as useless. To give one specific example, he 
calls the equation 4 = 4x + 20 «absurd» because it would lead to a 
meaningless answer. In other words how could a problem lead to the 
solution -4 books? There is no evidence to suggest that Diophantus 
realised that a quadratic equation could have two solutions. However, 
the fact that he was always satisfied with a rational solution and did 
not require a whole number is more sophisticated than we might 
realise today.  

Diophantus looked at three types of quadratic equations ax2 + bx = c, ax2 = bx + c and 
ax2 + c = bx. The reason why there were three cases to Diophantus, while today we 
have only one case, is that he did not have any notion for zero and he avoided negative 
coefficients by considering the given numbers a, b, c to all be positive in each of the 
three cases above.  
There are, however, many other types of problems considered by Diophantus. He 
solved problems such as pairs of simultaneous quadratic equations.  
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Consider y + z = 10, yz = 9. 
Diophantus would solve this by creating a single quadratic equation in x.  
Put 2x = y - z so, adding y + z = 10 and y - z = 2x, we have y = 5 + x, then 
subtracting them gives z = 5 - x.  
Now 9 = yz = (5 + x)(5 - x) = 25 - x2, so x2 = 16, x = 4  
leading to y = 9, z = 1. 

Diophantus also appears to know that 
every number can be written as the 
sum of four squares. If indeed he did 
know this result it would be truly 
remarkable for even Fermat, who 
stated the result, failed to provide a 
proof of it and it was not settled 
until Lagrange proved it using results 
due to Euler.  

Pierre de Fermat 

Leonhard Euler 
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Hypatia of Alexandria (350/370 AD – 415 AD) was the first 
woman to make a substantial contribution to the development of 
mathematics. Hypatia was the daughter of the mathematician 
and philosopher Theon of Alexandria and it is fairly certain that 
she studied mathematics under the guidance and instruction of 
her father. It is rather remarkable that Hypatia became head 
of the Platonist school at Alexandria in about 400 AD. There 
she lectured on mathematics and philosophy, in particular 
teaching the philosophy of Neoplatonism. Hypatia based her 
teachings on those of Plotinus, the founder of Neoplatonism, 
and Iamblichus who was a developer of Neoplatonism around 
300 AD.  

C8. Ypatia of Alexandria 

Plotinus taught that there is an ultimate reality which is beyond the reach of 
thought or language. The object of life was to aim at this ultimate reality which could 
never be precisely described. Plotinus stressed that people did not have the mental 
capacity to fully understand both the ultimate reality itself or the consequences of its 
existence. Iamblichus distinguished further levels of reality in a hierarchy of levels 
beneath the ultimate reality. There was a level of reality corresponding to every 
distinct thought of which the human mind was capable. Hypatia taught these 
philosophical ideas with a greater scientific emphasis than earlier followers of 
Neoplatonism. She is described by all commentators as a charismatic teacher.  



Hypatia came to symbolise learning and science which the 
early Christians identified with paganism. However, among 
the pupils who she taught in Alexandria there were many 
prominent Christians. One of the most famous is Synesius 
of Cyrene who was later to become the Bishop of Ptolemais. 
Many of the letters that Synesius wrote to Hypatia have 
been preserved and we see someone who was filled with 
admiration and reverence for Hypatia's learning and 
scientific abilities.  

In 412 Cyril (later St Cyril) became patriarch of 
Alexandria. However the Roman prefect of Alexandria was 
Orestes and Cyril and Orestes became bitter political rivals 
as church and state fought for control. Hypatia was a 
friend of Orestes and this, together with prejudice against 
her philosophical views which were seen by Christians to be 
pagan, led to Hypatia becoming the focal point of riots 
between Christians and non-Christians.  



A few years later, according to one report, Hypatia was brutally murdered by the Nitrian monks who 
were a fanatical sect of Christians who were supporters of Cyril. According to another account (by 
Socrates Scholasticus) she was killed by an Alexandrian mob under the leadership of the reader Peter. 
What certainly seems indisputable is that she was murdered by Christians who felt threatened by her 
scholarship, learning, and depth of scientific knowledge.  

There is no evidence that Hypatia undertook original mathematical research. However she assisted her 
father Theon of Alexandria in writing his eleven part commentary on Ptolemy's Almagest. It is also thought 
that she also assisted her father in producing a new version of Euclid's Elements which has become the 
basis for all later editions of Euclid. Heath writes of Theon and Hypatia's edition of the Elements: 

«.. while making only inconsiderable additions to the content of the "Elements", he endeavoured to remove 
difficulties that might be felt by learners in studying the book, as a modern editor might do in editing a 
classical text-book for use in schools; and there is no doubt that his edition was approved by his pupils at 
Alexandria for whom it was written, as well as by later Greeks who used it almost exclusively...» 

In addition to the joint work with her father, we are informed by Suidas that Hypatia wrote 
commentaries on Diophantus's Arithmetica, on Apollonius's Conics and on Ptolemy's astronomical works. 
The passage in Suidas is far from clear and most historians doubt that Hypatia wrote any commentaries on 
Ptolemy other than the works which she composed jointly with her father.  

All Hypatia's work is lost except for its titles and some references to it. However no purely philosophical 
work is known, only work in mathematics and astronomy. Based on this small amount of evidence Deakin 
argues that Hypatia was an excellent compiler, editor, and preserver of earlier mathematical works.  

As mentioned above, some letters of Synesius to Hypatia exist. These ask her advice on the construction 
of an astrolabe and a hydroscope. Charles Kingsley (best known as the author of The Water Babies) made 
her the heroine of one of his novels Hypatia, or New Foes with an Old Face.  
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Constantine Karatheodori (13/9/1873 – 2/2/1950) 
was a Greek mathematician. He made significant 
contributions to the theory of functions of a real 
variable, the calculus of variations, and measure 
theory. His work also includes important results in 
conformal representations and in the theory of 
boundary correspondence. In 1909, Carathéodory 
pioneered the Axiomatic Formulation of 
Thermodynamics along a purely geometrical approach. 

C9. Costantine Karatheodori 
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The Smyrna years 
At the invitation of the Greek Prime Minister 

Eleftherios Venizelos he submitted a plan on 20 
October 1919 for the creation of a new University 
at Smyrna in Asia Minor, to be named Ionian 
University. In 1920 Carathéodory was appointed 
Dean of the University and took a major part in 
establishing the institution, touring Europe to buy 
books and equipment. The university however never 
actually admitted students due to the War in Asia 
Minor which ended in the Great Fire of Smyrna. 
Carathéodory managed to save books from the 
library and was only rescued at the last moment by 
a journalist who took him by rowing boat to the 
battleship Naxos which was standing by. The 
present day University of the Aegean claims to be 
a continuation of Carathéodory's original plan. 

Ionian university of Smyrna 
 

Carathéodory brought to Athens some 
of the university library and stayed in 
Athens, teaching at the university and 
technical school until 1924. 
In 1924 Carathéodory was appointed 
professor of mathematics at the 
University of Munich, and held this 
position until retirement in 1938. He 
afterwards worked from the Bavarian 
Academy of Sciences until his death in 
1950. 

http://en.wikipedia.org/wiki/File:Ionian_University_of_Smyrna.jpg
http://en.wikipedia.org/wiki/Eleftherios_Venizelos
http://en.wikipedia.org/wiki/Smyrna
http://en.wikipedia.org/wiki/Greco-Turkish_War_(1919-1922)
http://en.wikipedia.org/wiki/Greco-Turkish_War_(1919-1922)
http://en.wikipedia.org/wiki/Great_Fire_of_Smyrna
http://en.wikipedia.org/wiki/University_of_the_Aegean
http://en.wikipedia.org/wiki/University_of_Munich


Carathéodory excelled at languages, much like many members of his family did. Greek 
and French were his first languages, and he mastered German with such perfection, that 
his writings composed in the German language are stylistic masterworks. Carathéodory also 
spoke and wrote English, Italian, Turkish, and the ancient languages without any effort. 
Such an impressive linguistic arsenal enabled him to communicate and exchange ideas 
directly with other mathematicians during his numerous travels, and greatly extend his 
fields of knowledge. 

Much more than that, Carathéodory was a treasured conversation partner for his fellow 
professors in the Munich Department of Philosophy. The well-respected, German 
philologist, professor of ancient languages Kurt von Fritz praised Carathéodory, saying 
that from him one could learn an endless amount about the old and new Greece, the old 
Greek language, and Hellenic mathematics. Fritz had an uncountable number of 
philosophical discussions with Carathéodory. Deep in his heart, Carathéodory felt himself 
Greek above all. The Greek language was spoken exclusively in Carathéodory's house – his 
son Stephanos and daughter Despina went to a German high school, but they obtained daily 
additional instruction in Greek language and culture from a Greek priest. At home, they 
were not allowed to speak any other language. 

Known correspondence Carathéodory-Einstein can be seen as facsimile in Einstein 
Archives Online (11 items). Three letters concern mathematics and these are printed in 
vol.8 of Einstein's Collected Works (Princeton Univ. Press 1987).  
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The Greek authorities intended for a long time to 
create a museum honoring Karatheodoris in Komotini, a 
major town of the northeastern Greek region which is 
close to where his family came from. On 21 March 
2009 the museum "Karatheodoris"(Καραθεοδωρής) 
opened its gates to the public, in Komotini.  

The coordinator of the Museum, Athanasios Lipordezis, noted that the museum 
gave home to original manuscripts of the mathematician of about 10,000 pages 
including correspondence of Carathéodory with the German mathematician 
Arthur Rozenthal for the algebraization of measure. Also visitors can view at the 
showcases the books " Gesammelte Mathematische Schriften Band 1,2,3,4 ", 
"Mass und Ihre Algebraiserung", " Reelle Functionen Band 1", " Zahlen/Punktionen 
Funktionen " and many more. Handwritten letters of C.Carathéodory to Albert 
Einstein, Hellmuth Kneser and photographs of the Carathéodory family are on 
display. 

The effort to furnish the museum with more exhibits is continuous. 
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Zeno of Elea (ca 495-435 BC): Zeno, a student of Parmenides, had great fame in ancient Greece. This fame, which 
continues to the present-day, is largely due to his paradoxes of infinitesimals, e.g. his argument that Achilles can never 
catch the tortoise (whenever Achilles arrives at the tortoise's last position, the tortoise has moved on). Although some 
regard these paradoxes as simple fallacies, they have been contemplated for many centuries. It is due to these paradoxes 
that the use of infinitesimals, which provides the basis for mathematical analysis, has been regarded as a non-rigorous 
heuristic and is finally viewed as sound only after the work of the great 19th-century rigorists, Dedekind and 
Weierstrass.  
Hippocrates of Chios (ca 470-410 BC): Hippocrates (no relation to the famous physician) wrote his own Elements more 
than a century before Euclid. Only fragments survive but it apparently used axiomatic-based proofs similar to Euclid's and 
contains many of the same theorems. Hippocrates is said to have invented the reductio ad absurdem proof method. 
Hippocrates is most famous for his work on the three ancient geometric quandaries: his work on cube-doubling (the Delian 
Problem) laid the groundwork for successful efforts by Archytas and others; his circle quadrature was of course 
ultimately unsuccessful but he did prove ingenious theorems about "lunes" (certain circle fragments); and some claim 
Hippocrates was first to trisect the general angle (Doubling the cube and angle trisection are often called "impossible," 
but they are impossible only when restricted to collapsing compass and unmarkable straightedge. There are ingenious 
solutions available with other tools.) Hippocrates also did work in algebra and rudimentary analysis.  
Archytas of Tarentum (ca 420-350 BC): Archytas was an important statesman as well as philosopher. He studied under 
Philolaus of Croton, was a friend of Plato, and tutored Eudoxus and Menaechmus. In addition to discoveries always 
attributed to him, he may be the source of several of Euclid's theorems, and some works attributed to Eudoxus and 
perhaps Pythagoras. Recently it has been shown that the magnificent Mechanical Problems attributed to (pseudo) 
Aristotle were probably actually written by Archytas, making him one of the greatest mathematicians of antiquity.  
Archytas introduced "motion" to geometry, rotating curves to produce solids. If his writings had survived he'd surely be 
considered one of the most brilliant and innovative geometers of antiquity. Archytas' most famous mathematical 
achievement was "doubling the cube" (constructing a line segment larger than another by the factor cube-root of two). 
Although others solved the problem with other techniques, Archytas' solution for cube doubling was astounding because it 
wasn't achieved in the plane, but involved the intersection of three-dimensional bodies. This construction (which 
introduced the "Archytas Curve") has been called "a tour de force of the spatial imagination." He invented the term 
"harmonic mean" and worked with geometric means as well (proving that consecutive integers never have rational 
geometric mean). He was a true polymath: he advanced the theory of music far beyond Pythagoras; studied sound, optics 
and cosmology; invented the pulley (and a rattle to occupy infants!); wrote about the lever; developed the curriculum called 
quadrivium; and is supposed to have built a steam-powered wooden bird which flew for 200 meters. Archytas is sometimes 
called the Father of Mathematical Mechanics.  

Table 1. List of famous Greek Mathematicians 



Eudoxus of Cnidus (408-355 BC): Eudoxus journeyed widely for his education, despite that he was not wealthy, studying 
mathematics with Archytas in Tarentum, medicine with Philiston in Sicily, philosophy with Plato in Athens, continuing his 
mathematics study in Egypt, touring the Eastern Mediterranean with his own students and finally returned to Cnidus 
where he established himself as astronomer, physician, and ethicist. What is known of him is second-hand, through the 
writings of Euclid and others, but he was one of the most creative mathematicians of the ancient world.  
Many of the theorems in Euclid's Elements were first proved by Eudoxus. While Pythagoras had been horrified by the 
discovery of irrational numbers, Eudoxus is famous for incorporating them into arithmetic. He also developed the earliest 
techniques of the infinitesimal calculus; he is sometimes credited with first use of the Axiom of Archimedes, which avoids 
Zeno's paradoxes by, in effect, forbidding infinities and infinitesimals; yet he also developed a method of taking limits. 
Eudoxus' work with irrational numbers and infinitesimals may have helped inspire such masters as Archimedes and 
Dedekind. Eudoxus also introduced an Axiom of Continuity; he was a pioneer in solid geometry; and he developed his own 
solution to the Delian cube-doubling problem. Eudoxus was the first great mathematical astronomer; he developed the 
complicated ancient theory of planetary orbits; and may have invented the astrolabe. (It is sometimes said that he knew 
that the Earth rotates around the Sun, but that appears to be false; it is instead Aristarchus of Samos, as cited by 
Archimedes, who may be the first "heliocentrist.")  
Four of Eudoxus' most famous discoveries were the volume of a cone, extension of arithmetic to the irrationals, summing 
formula for geometric series, and viewing π as the limit of polygonal perimeters. None of these seems difficult today, but 
it does seem remarkable that they were all first achieved by the same man. Eudoxus has been quoted as saying "Willingly 
would I burn to death like Phaeton, were this the price for reaching the sun and learning its shape, its size and its 
substance."  
 
Apollonius of Perga (262-190 BC): Apollonius Pergaeus, called "The Great Geometer," is sometimes considered the second 
greatest of ancient Greek mathematicians (Euclid and Eudoxus are the other candidates for this honor). His writings on 
conic sections have been studied until modern times; he invented the names for parabola, hyperbola and ellipse; he 
developed methods for normals and curvature. Although astronomers eventually concluded it was not physically correct, 
Apollonius developed the "epicycle and deferent" model of planetary orbits, and proved important theorems in this area. 
He deliberately emphasized the beauty of pure, rather than applied, mathematics, saying his theorems were "worthy of 
acceptance for the sake of the demonstrations themselves."  
Since many of his works have survived only in a fragmentary form, several great Renaissance and Modern mathematicians 
(including Vieta, Fermat, Pascal and Gauss) have enjoyed reconstructing and reproving his "lost" theorems. (Among these, 
the most famous is to construct a circle tangent to three other circles.)  



Hipparchus of Nicaea (ca 190-127 BC): Ptolemy may be the most famous astronomer before Copernicus, but he borrowed 
heavily from Hipparchus, who might be considered the greatest astronomer ever. (Careful study of the errors in the 
catalogs of Ptolemy and Hipparchus reveal both that Ptolemy borrowed his data from Hipparchus, and that Hipparchus 
used principles of spherical trig to simplify his work. Late Vedic astronomers, including the 6th-century genius 
Aryabhatta, borrow much from Ptolemy and Hipparchus.) Hipparchus is called the "Father of Trigonometry"; he developed 
spherical trigonometry, produced trig tables, and more. He produced at least fourteen texts of physics and mathematics 
nearly all of which have been lost, but which seem to have had great teachings, including much of Newton's Laws of 
Motion. In one obscure surviving work he demonstrates familiarity with the combinatorial enumeration method now called 
Schröder's Numbers. He invented the circle-conformal stereographic map projection which carries his name. As an 
astronomer, Hipparchus is credited with the discovery of equinox precession, length of the year, thorough star catalogs, 
and invention of the armillary sphere and perhaps the astrolabe. He had great historical influence in Europe, India and 
Persia, at least if credited also with Ptolemy's influence. (Hipparchus himself was influenced by Chaldean astronomers.) 
Hipparchus' work implies a better approximation to π than that of Apollonius, perhaps it was π ≈ 377/120 as Ptolemy 
used.  
It took much skill for Eudoxus, Apollonius and Hipparchus to develop their complex geocentric cosmology. Their skill may 
have set back science since, as we now know, the Earth rotates around the Sun! 
 
Pappus of Alexandria (ca 300) Egypt, Greece: Pappus, along with Diophantus, may have been one of the two greatest 
Western mathematicians during the 14 centuries that separated Apollonius and Fibonacci. He wrote about arithmetic 
methods, plane and solid geometry, the axiomatic method, celestial motions and mechanics. In addition to his own original 
research, his texts are noteworthy for preserving works of earlier mathematicians that would otherwise have been lost.  
Pappus presents several ingenious geometric theorems including Desargues' Homology Theorem (which Pappus attributes 
to Euclid), a special case of Pascal's Hexagram Theorem, and Pappus' Theorem itself (two projective pencils can always be 
brought into a perspective position). For these theorems, Pappus is sometimes called the "Father of Projective Geometry." 
Other ingenious theorems include an angle trisection method using a fixed hyperbola. He stated (but didn't prove) the 
Isoperimetric Theorem, also writing "Bees know this fact which is useful to them, that the hexagon ... will hold more honey 
for the same material than [a square or triangle]."  
For preserving the teachings of Euclid and Apollonius, as well as his own theorems of geometry, Pappus certainly belongs 
on a list of great ancient mathematicians. But these teachings lay dormant during Europe's Dark Ages, diminishing Pappus' 
historical significance.  



It should be noted that the time period for most of the mathematical breakthroughs 
in Greece did not always welcome new ideas. For example, an aspiring astronomer and 
mathematician Anaxagoras was imprisoned for stating that the sun wasn't a god and that 
the moon reflected the sun's light. Aristarchus (310 B.C. to 230 B.C.), who's luck was 
significantly better than that of Anaxagoras, was another successful Greek 
mathematician and astronomer.  

The Ancient Greeks are the founders of the majority of today's mathematics and 
astronomy. In the time span from 600 B.C. to 250 B.C. more break-through mathematical 
accomplishments were made in mathematics than in any other time span of the same 
length.  

 

D. CONCLUSIONS 

http://atschool.eduweb.co.uk/sirrobhitch.suffolk/portland state university greek civilization home page v2/docs/10/anax.html
http://atschool.eduweb.co.uk/sirrobhitch.suffolk/portland state university greek civilization home page v2/docs/10/aristarchus.html


•Encyclopedia Phoeneciana. Thales of Miletus.  
•Green, Nick. Thales of Miletus.  
•Heath, T. A History of Greek Mathematics. (Dover Publications, Inc., 1981).  
•http://en.wikipedia.org/wiki/Constantin_Carath%C3%A9odory   
•http://en.wikipedia.org/wiki/Euclid  
•http://en.wikipedia.org/wiki/Euclid's_Elements  
•http://en.wikipedia.org/wiki/Pythagoras  
•http://www.gap-system.org/~history/Mathematicians/Archimedes.html  
•http://www.gap-system.org/~history/Mathematicians/Diophantus.html  
•http://www.gap-system.org/~history/Mathematicians/Euclid.html  
•http://www.gap-system.org/~history/Mathematicians/hypatia.html  
•http://www.mathimatikos.edu.gr/mathimatika_thalis.php   
•http://www-history.mcs.st-and.ac.uk/Mathematicians/Chasles.html  
•http://atschool.eduweb.co.uk/sirrobhitch.suffolk/portland%20state%20university%20greek%2
0civiliz   
  ation%20home%20page%20v2/docs/7/it.html 
•Johannes Reitzenstein, Diophantus and Fermat’s Last Theorem. Term paper in History of 
Mathematics.  
•The Gift of Prometheus: Science of Ancient Civilizations.  
•http://fabpedigree.com/james/mathmen.htm 

E. REFERENCES 

http://phoenicia.org/thales.html
http://space.about.com/od/astronomerbiographies/a/thalesbio.htm?terms=thales
https://mail.avgouleaschool.gr/owa/redir.aspx?C=39f3dd7bf41e4f2fbf2196550fc0741c&URL=http://en.wikipedia.org/wiki/Constantin_Carath%C3%A9odory
http://en.wikipedia.org/wiki/Euclid
http://en.wikipedia.org/wiki/Euclid's_Elements
http://en.wikipedia.org/wiki/Pythagoras
http://www.gap-system.org/~history/Mathematicians/Archimedes.html
http://www.gap-system.org/~history/Mathematicians/Diophantus.html
http://www.gap-system.org/~history/Mathematicians/Euclid.html
http://www.gap-system.org/~history/Mathematicians/hypatia.html
https://mail.avgouleaschool.gr/owa/redir.aspx?C=39f3dd7bf41e4f2fbf2196550fc0741c&URL=http://www.mathimatikos.edu.gr/mathimatika_thalis.php
http://www-history.mcs.st-and.ac.uk/Mathematicians/Chasles.html
http://atschool.eduweb.co.uk/sirrobhitch.suffolk/portland state university greek civilization home page v2/docs/7/it.html
http://atschool.eduweb.co.uk/sirrobhitch.suffolk/portland state university greek civilization home page v2/docs/7/it.html
http://atschool.eduweb.co.uk/sirrobhitch.suffolk/portland state university greek civilization home page v2/docs/7/it.html
http://library.thinkquest.org/C0122667/greece/maths.html
http://fabpedigree.com/james/mathmen.htm

	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 42
	Slide Number 43
	Slide Number 44
	Slide Number 45
	Slide Number 46

