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(b. Mahan, Kerman, Persai; fI. Baghdad, ca. 860; d. ca. 880)
mathematics, astronomy.

Our main source of information on al-MahanT’s life consists of quotations from an unspecified work by al-Mahant in Ibn
Yunus’ Hakimite Tables. Here Ibn Ytnus cites observations of conjunctions and lunar and solar eclipses made by al-Mahanit
between 853 and 866. Al-Mahant remarked, in connection with the lunar eclipses, that he calculated their beginnings with an
astrolabe and that the beginnings of three consecutive eclipses were about half an hour later than calculated.

Al-Mahani main accomplishments lie in mathematics; in the Fihrist he is mentioned only as geometer and arithmetician. Al-
KhayyamT states that al-Mahant was the first to attempt an algebraic solution of the Archimedean problem of dividing a sphere
by a plane into segments the volumes of which are in a given ratio (On the sphere and the Cylinder 11, 4). Al-Mahant
expressed this problem in a cubic equation of the form x* + @ = cx?, but he could not proceed further. According to al-
Khayyami, the problem was thought unsolvable until al-Khazin succeeded by using conic sections. In Leiden there exists a
manuscript copy of a commentary to al-MahanT’s treatise, probably by al-Quht

Al-Mahani wrote commentaries to books I, V, X and XIII of Euclid’s Elements. Of these, the treatise on the twenty-six
propositions of book I that can be proved without a reductio ad absurdum has been lost. Part of a commentary on book X, on
irrational ratios; an explanation of obscure passages in book XIII; and three (different?) treatises on ratio (book V) are extant.
Since book V, on the theory of proposition, was presented in a synthetic form which did not reveal how the doctrine of
proportions had come into being, Arabic mathematicians were dissatisfied with definition 5, the fundamental one. They did not
deny its correctness, however, and accepted it as a principle. Gradually they replaced the Euclidean “equimultiple” definition
by the pre-Eudoxian “anthyphairetic” definition, which compared magnitudes by comparing their expansion in continued
fractions. The “anthyphairetic” conception appears in explicit form in al-MahanT’s treatise, in which he referred to Thabit ibn
Qurra. Al-Mahani regarded ratio as “the mutual behavior of two magnitudes when compared with one another by means of the
Euclidean process of finding the greatest common measure.” Two pairs of magnitudes were for him proportional when “the
two series of quotients appearing in that process are identical.” Essentially the same theory was worked out later by as-Nayrizi.
Neither established a connection with Euclid’definition, which was first done by al-Haytham.

At the request of some geometers al-MahanT wrote an improved edition of the Sphaerica of Menelaus —of book I and part of
book II—which has been lost. His improvements consisted of inserting explanatory remarks, modernizing the language (with
special consideration given to technical terms), and remodeling or replacing obscure proofs. This edition was revised and
finished by Ahmad ibn AbT Said al-HarawT in the tenth century. Al-TasT, who wrote the most widely known Arabic edition,
considered al-Mahant’s and al-HarawT’s improvements valueless and used the edition by Abt Nar Mantr ibn Iraq.
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