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PREFACE

Among the range of knowledge in the Islamic, Hebrew and Western Latin world
a distinct tradition of texts referring either to ‘measurement’ (mensuratio in Latin,
middot in Hebrew, taksir in Arabic) or ‘surfaces’ (embados in Greek, misiba or taksir
in Arabic, Mesibah in Hebrew, agri or campi in Latin), can be identified. These texts
are concerned with the measuring of two and three-dimensional bodies. They in-
clude both land-surveying, in which instruments are used for the measuring, and
theoretical measurement, which is performed in the mind, with the use of diagrams.
The science which investigates these kinds of measurement could be said to be geo-
metry in its original sense; for the term, as medieval etymologists knew well, comes
from the Greek words ‘measurement’ and ‘earth’. According to tradition, the rules
of geometry were established by the ‘measurers’ (mensores) of king Ptolemy in Egypt,
so that the boundaries of fields could be reconstituted after the annual floods of the
Nile'. But while the sixth book of Euclid’s Elements deals with many of the same
problems as the science of measurement, a distinct genre of mathematical texts de-
veloped which was dedicated to these problems. Euclid himself could probably be
regarded as one of the founders in that he wrote a now-lost ‘Book of Divisions of
Figures’, but it is among Arabic mathematicians in particular that the genre deve-
loped, and from them, through translations made into Latin in the twelfth century,
it became part of the Western mathematical tradition.

This book describes for the first time the history of this genre, in Latin and Ara-
bic culture, and presents fully critical editions of the Latin translations that were the
vehicle for introducing the Arabic science of measurement into the Latin West. These
editions are accompanied by French translations and full mathematical analyses
which bring out the characteristics of the genre. The science of measurement engaged
the attention of the greatest of the Arabic mathematicians, from al-Khwarizmi (early
ninth century), through Aba Kamil, al-Karaji, Thabit ibn Qurra and Ibn al-Hay-
tham, to later authors. Moyon follows the tradition through to the eighteenth cen-
tury in the Eastern Arabic world. He devotes a separate investigation to the Islamic
West (the Maghreb), which was the source of the texts eventually translated into
Latin. He then describes the native Latin tradition of the agrimensores (‘land sur-
veyors’), and of ‘practical geometry’, which provided a fertile ground for the receipt
of the Arabic texts. The original Arabic of the works translated has not been found,

1 Martianus Capella, De nuptiis Mercurii et Philologiae V1, 595-8.



and the identity of the authors can only be hypothesised from the sometimes cor-
rupt and incomplete transcriptions of their names: ‘Ababuchri qui dicebatur Heus
(Abt Bakr); Saydi Abuothmi (Sa‘id Abt ‘Uthman?), Aderameti (‘Abd al-Rahman?);
Machometo Bagdedino (Muhammad al-Baghdadi). They testify to a lively tradition
in twelfth-century al-Andalus, which is reflected also in texts by Latin and Hebrew
scholars in contact with the Arabic material: the Latin Liber Mabameleth, and the
Hibbur ha-Mesibah we-ha-Tishoret (‘Book of the surface and measures’) of Abraham
Bar Hiyya, and the Sefer ha-Middot (‘Book of measurement’) of Abraham Ibn Ezra.
Both Hebrew works were translated into Latin, the first as the Liber Embadorum. Of
the translations from Arabic, three are attributed to the greatest of the Arabo-Latin
translators, Gerard of Cremona, and the fourth (Liber de superficierum divisionibus
of Muhammad al-Baghdadi) is probably also his translation. These texts, in turn,
were used by the greatest of the medieval Western mathematicians, Fibonacci and
Jean de Murs.

For the first time, in this book, the full range of the science of measurement
can be discerned. The relations between the problems (propositions) in the works
concerned are set out in tables. The material in this book forms the foundation and
reference book for any study on the science of measurement in the Middle Ages and
Early Modern period. Any Arabic, Hebrew, Latin or European vernacular text on the
subject can now be easily fitted into the tradition.

An introduction to the sixth book of Euclid’s Elements by an anonymous Latin
commentator of the late twelfth century gives some idea of the excitement of the
subject of measurement: ‘Of measurements’, he writes, ‘some are actual, others are
only verbal or in the mind. Actual measurements are measurements of height, width
(distance) and of the universe. These measurements are used by surveyors (agrimen-
sores) and architects (architecti)’. But what happens if you cannot apply the measuring
instrument to what is measured? Here ‘verbal or intellectual measurement’ comes
into play. On the one hand these are the measurements ‘which philosophers admit
into their debates, such as when they say God is unmeasurable.” On the other hand
‘verbal measurement’ is used for whatever actual measurement cannot reach. ‘For’ as
the anonymous author says, ‘we mark out the firmament itself into two halves and
into twelve signs of the zodiac, of equal length, dividing these into degrees, and the
degrees into minutes, but no mortal up to now has <climbed into the sky and> put
bounds to these divisions by actual investigation’. Indeed, there is no limit to the
objects that one can measure verbally, or in our mind. As examples of verbal mea-
surement of large but finite objects the anonymous author quotes from Isaiah: “Who
has measured the waters in his fist, and balanced the heavens on his palm? Who has
suspended the earth’s mass from three fingers, and weighted the mountains and hills
on scales’. The verbal measurement of infinity is also implied in the same context of



Isaiah: ‘Behold, the nations have been considered as a drop of water in a bucket and a
make-weight on a balance. Behold, the islands are like specks of dust™.

In this book one can satisfy one’s desire to taste the delights of medieval mea-
surement.

Charles Burnett
Warburg Institute,
University of London

2 Sce C. Burnett, ‘Euclid and al-Farabi in MS Vatican, Reg. Lat. 1268’, in Words, Texts and Concepts
Cruising the Mediterranean Sea, Orientalia Lovaniensia Analecta 139, eds R. Arnzen and J. Thielmann,
Leuven, Paris and Dudley, MA, 2004, pp. 411-36.
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