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Topic 4 - Hypatia of Alexandria


When one thinks of influential ancient mathematicians, chances are that only male scholars come to mind, such as Aristotle, Euclid, or Pythagoras. However, one of the most revered and intelligent mathematicians/astronomers of the fourth and fifth century was actually female, a woman named Hypatia. The mathematical works of this woman, which include an edition of Euclid’s The Elements and a personal composition titled “On the Conics of Apollonius”,  have proven to be so significant that other famous scholars, like Descartes, Newton, and Leibniz, have expanded on some of her ideas. Unfortunately, Hypatia of Alexandria is known for her death just as much as she is known for the contributions she made during her lifetime- she was brutally attacked and murdered by a mob in the early fifth century. Her death wasn’t a random act of violence either; Hypatia’s death came as a result of a conflict between her religious beliefs and the beliefs of the then-emerging Christian church, as well as a conflict between a friend of hers and the Bishop of Cyril. The story of Hypatia is certainly an interesting one, for she inspired many (specifically the students whom she taught) while angering others, and is still well known hundreds of years later for both her life and her death.


Hypatia, daughter of Theon, was born in Alexandria, Egypt, in the fourth century. The actual year of Hypatia’s birth is something that no historian can confirm, but it is believed that she was born around the year 370 A.D. From a young age, her father, Theon, who was also a famous mathematician and astronomer, encouraged Hypatia to immerse herself in knowledge and taught her everything he knew. She studied various subjects, from science and mathematics to philosophy and literature, and it was not long before the amount of knowledge she possessed exceeded her own father’s. When she became a young adult and had finished her formal studies, Hypatia traveled to several different countries, including Greece and Italy, and eventually returned to Alexandria. It was there in her birthplace that she began to teach; she taught both mathematics and philosophy and eventually became leader of the Neoplatonic School of Alexandria in 400 A.D.. Her lectures were based on the teachings of Neo-Platonists’ Plotinus (who founded Neo-Platonism) and Iamblichus. The main idea of Neo-Platonism is that the  human soul must pass through various spiritual levels in order to eventually unite with “The One”. The mysticism and spirituality of Neo-Platonism was associated with paganism at the time of Hypatia‘s existence, and this connection ultimately contributed to Hypatia’s tragic demise. 


Aside from her teaching, Hypatia also wrote various mathematical works. One of these works was a commentary on Diophantus’ “Arithmetica”, which was a collection of  130 algebraic problems with numerical equations for both determinate and indeterminate equations. She also wrote a commentary on Apollonius’ idea of conic sections, and essentially simplified the theories that Apollonius had created. Her commentary allowed for the development of other pivotal mathematical concepts, such as hyperbolas, ellipses, and parabolas. She even collaborated with her father, Theon, on commentaries of well-known mathematical texts, such as Ptolemy’s Almagest, an astronomical manual used by Islamic and European astronomers until the 17th century, and Euclid’s The Elements, a collection of various definitions, axioms, and postulates which would eventually become the basis of geometric theory. Hypatia has additionally been given credit for inventing both the hydrometer, a measuring instrument for determining the specific gravity of a liquid or solid, and the astrolabe, which measures the position of the stars, the planets, and the sun. However, it has yet to be confirmed as to whether or not she actually did invent these astronomical tools.


Hypatia, known by many for her intellect and beauty, attracted students from various parts of the world. Students from both Cyrene and Syria came to Alexandria in order to hear her lectures, and ironically enough, some of her students were Christian. One such student (and arguably Hypatia’s most well known student) was Synesius of Cyrene. Synesius came from a wealthy Christian family, and after traveling to Greece with his brother, Euoptius, he settled in Alexandria in 393 A.D., where he began to attend Hypatia’s lectures. Hypatia’s Neo-Platonist belief that there was only one, all-knowing God who loved all of Creation soon became a belief of Synesius. The two continued to be great friends up until the point of her death, and they often exchanged letters. In one of these letters, Synesius credited Hypatia for the invention the astrolabe, which is primarily the reason why she is still credited for it today. Synesius eventually went on to become the bishop of Ptolemy and composed various speeches, hymns, and even a book on dog breeding (although the book itself was never found). Synesius was just one of many students to hold Hypatia in such a high regard. Letters exchanged among her students reveal that they found her to be both extremely beautiful and intelligent; she was able to simplify complex mathematical concepts so that they could understand and appreciate them. The fact that she was a female authority figure in such a male-dominated world clearly exemplifies how amazing of a teacher, mathematician, philosopher, and friend she was and how great of an impact she made on the lives of her students. Two of her students (including Synesius) become bishops, while countless others held important positions in society.


Unfortunately, her Neo-Platonic views, while absorbed by some, were highly rejected by others, and her paganism ultimately contributed to her death. The fourth century was when the conflict between Paganism and Christianity truly began, following the death of Constantine in 337. Constantine’s son, Constantius II, was firm believer in Christianity, and under his rule, Christianity grew from the minority religion of Rome to the most commonly practiced religion. However, with the growth of Christianity came the growth of intolerance for other religions, including paganism. Constantius II ordered the banning of pagan sacrificing and the closing of pagan temples, and soon after he implemented the persecution of heresy against Christianity. Hypatia was a pagan who lived modestly and simply, and she encouraged her students to find beauty within themselves. In theory, Hypatia never actually taught her students concepts which were in opposition to Christianity, but it was the mysticism and spirituality associated with her Neo-Platonic views which angered Christians. Many believed her to be a sorceress because of her deep interest in Neo-Platonism, the sciences, and philosophy. This, coupled with the overall intolerance of non-Christian religions, led to the Christian church’s opposition of her teaching. However, Hypatia might never have been so brutally slain had it not been for Bishop Cyril of Alexandria.


Cyril of Alexandria was elected bishop in 412. Under his rule, Jews, Pagans, and all heterox Christian groups were removed from the city after Cyril convinced Christians that these groups were out to kill them (them being the Christians). One of Hypatia’s close friends, Orestes, was a prefect at the time, and many of the persecuted and banished Jews came to him to express their anger over Cyril’s harsh rulings. Orestes then arrested one of Cyril’s allies, which led to a conflict between Orestes and Cyril. Many people fled to Orestes’s defense, and Cyril knew that he would have to find some other means of winning back the respect of his people. In order to do this, he decided to accuse Orestes’s friend Hypatia of witchcraft. This was easy to do, since her interest in science and astrology were very evident. Cyril told the people of Alexandria that Hypatia’s witchcraft prevented Orestes from attending church and that she was essentially destroying the Christian faith. This angered a group of Christian monks, who in 415, attacked Hypatia in her chariot and allegedly stripped her of her clothes and murdered her by stabbing her with broken pieces of pottery. It is said that her body was torn apart and that the Christian monks dispersed pieces of her flesh throughout the city. Her untimely death didn’t exactly have the results that Cyril had anticipated; because she was so revered by her students and the people of Alexandria, many people left Alexandria rather than remain under Cyril’s rule. Orestes is rumored to have fled Alexandria shortly after Hypatia’s murder.


Hypatia of Alexandria has undoubtedly made amazing contributions to the mathematical world. She is unique from many other well-known mathematicians and astronomers because she was loved by so many in spite of being a pagan in an increasingly Christian world and a woman in a male-dominated world. Although the way in which she died is unsettling, disheartening, and unforgettable, Hypatia should mostly be remembered for her intellect, internal and external beauty, and the positive influence she had on all of the students whom she taught.
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