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Introduction

Historians of Science have not waited until now to appreciate the importance of the transmission phenomenon for the Hellenistic, Arabic and Latin scientific thought until the eighteenth century. The emergence of the Latin science itself is incomprehensible unless one refers to the reception of its Greek and Arabic heritage; nor can one hope to reach a full understanding of the achievements of the Greek science itself without the substantial part that survived only in Arabic and Latin. 

The phrase "The science is substantially a western phenomenon” acts as a postulate which still conditions contemporary scientific ideologies and has been characterized as the “Eurocentric perception of science”. Under this postulate the Arabic science consists of a preservation of the Greek patrimony, transmitted intact or enriched by technical innovation by the legitimate heirs of ancient science. 

In our presentation we will try, by giving examples from one field of advanced mathematics (conic sections), to oppose the image of transmission as passive reception to the one of conversion, reactivation and renewal of one or more disciplines in the context of European medieval scientific thought. Our example will show that the Latin science couldn’t take place without the important transmission of Arabic scientific texts and this will prove the historical distortion made by the Eurocentric perception of science and show the need for an important place for Arabic scientific thought in a common European textbook for the History of Science.  

Conic Sections

The occidental history of the Conic’s text of Apollonios of Perga, starts by the arrival, in 1427, by Francesco Filelfo, of the first Greek manuscript, probably the Vaticanus gr. 206. The European mathematicians have known this treatise via a small part of the Banu Musa’s version translated by Gerard of Cremona on the 12th century. This part included the First Definitions and the Preliminaries which have been added by the Arabic tradition.

After the composition of the Optics by Witelo (between 1270 and 1278), an anonym monk writes that it was impossible to find the Conics. The Latin treatise on parabolic mirror, entitled Speculi almukefi compositio, has been edited by M. Clagett who has identified the sources of this work. We should mention the Optics of Witelo, the part of Conics translated by Gerard of Cremona, the Parabolic Burning Mirrors of Ibn al-Haytham and the small Arabic book on the hyperbole entitled De duabus lineis simper approximantibus sibi invicem et numquam concurrentibus, translated by Jean of Palermo. The monk expected to find the demonstration of Apollonios of the 2 properties from the Conics which Witelo has used without demonstration in his Optics. M. Clagett has made a very serious research of the question of whether Witelo utilized the Conics and supported the following thesis: Witelo has used the indirect tradition (optics context) and the text translated by Gerard of Cremona. He has also used the Parabolic burning mirrors, the Optics of Ibn al-Haytham, the treatises of Archimedes, and the Commentary On the Sphere and the Cylinder of Eutokios, from which particularly Witelo took the word given to the treatise on the conics (Liber de conicis elementis) and the terminology used in this treatise.

Regiomontanus had a manuscript of Conics which he published in 1474 under the title Haec opera in oppido Nuremberga Germaniae ductu Ioannis de Monteregio. We can find 2 times in the manuscripts of Regiomontanus, the copy of the part translated by Gerard of Cremona (Vindobonensis lat. 5203, f. 141 and Vindobonensis lat. 5258, f. 47r-48v).

From the XVIth century onwards, the number of the researches increased by the work of Apollonios. This interest in the Conics increased by the big number of applications on perspective and astronomy (Kepler, Newton, Halley) or on optics (Mydorge, Cavalieri). Theoretical studies on the conics will be developed essentially in two directions: analytical geometry in the tradition of Descartes and the study of the projective properties by Desargues and Pascal, before their study which dealt with the quadratic forms.

We should wait until the beginning of the XVIth century for the appearance in Europe, with the renewal of mathematical studies and the arrival of Greek manuscripts from the Orient, the first translations from Greek to Latin of the first 4 books of the Conics of Apollonios. These translations will give birth to different commentaries and to efforts for reconstitution of the lost books in Greek. We can quote the reconstitution of the 5th and 6th book by Maurolico, published by Borelli in Messina in 1654, and also the one by the colleague of Galileo, Viviani, for reconstitution of the 5th book (Divination in V Apollonii conicorum) published in 1659, the moment when Borelli found in the Medici’s Library in Florence an Arabic manuscript of the summary made by Abu al-Fati al-Isfahani (XIIth century) of the seven books of Apollonios. 

It was during the second half of the XVIIth century and particularly thanks to the Arabic manuscripts imported by Golius of Levant in 1629, that Europe will discover the last 3 books of the Conics the moment when the studies of geometers on the conics were at their peak and their importance for astronomy has been imposed. In this way Abraham Ecclellensis published in Florence in 1661 one Latin translation of the summary of al-Isfahani of the books 5 to 7. Christian Ravius, colleague of Golius, published in Kiel in 1669 one Latin translation of the writing of Abd al-Malik al-Shirazi of these 3 books (XIIth century). 

We are indebted to the astronomer Halley, who learned Arabic for the translation of Apollonios, the editio princeps of the Greek text of the first 4 books in the edition of Eutokios with their Latin translation and the Latin translation of the Arabic text of the books 5t to 7. This edition appeared in Oxford in 1710 and was preceded by the Latin translation of the treatise On the Cutting-off of a ratio (λόγου αποτομή) by Halley. 

