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Abstract

Qut b al-Di n Shi razi in his Ikhtiyarat Muz affari in Hay a
(theoretical astronomy), believed that according to Ptolemy in the introduction
of Almagest, any entity that is not necessary for astronomy should be omitted.
This principle seems close to the definition of the notion of simplicity and
parsimony in philosophy of science. Although several times the “simplicity”
is brought up and applied, the phrase “omitting what is not necessary  is not
mentioned explicitly in the Almagest. It seems that Ish a g ibn Hunayn or
Tha bit ibn Qurra added this phrase to the Arabic translation according to their
own understanding of the content of the book. The Islamic astronomers
mentioned “simplicity” within their discussion of the solar model again and
again and believed that a model with fewer orbs is acceptable for the sun,
because it is “simpler”. Nevertheless the Maragha astronomers’ non-
Ptolemaic models include more orbs than the number of the orbs in the
Ptolemaic models. The non-Ptolemaic models were produced to solve the
contradiction between Ptolemaic models and the Aristotelian natural principle
of uniform motion. Although there were at least two other Aristotelian natural
principles for the celestial motions which were in contrast with Ptolemaic
models, Maragha astronomers did not pay attention to these contradictions. It
is possible that they felt that supposing more orbs with uniform motion is
simpler or more elegant than fewer orbs with non-uniform motion.
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Qut bal-D1 nShi ra zi inhis Ikhtiya ra t Muz affari in Hay a (theoretical
astronomy), believed that according to Ptolemy in the introduction of
Almagest, any entity that is not necessary for astronomy should be omitted.
This principle seems close to the definition of the notion of simplicity in
philosophy of science. Baker (2016) introduces two kinds of simplicity: These
two facets of simplicity are often referred to as eleaance and parsimony
respectively. He reserve ‘parsimony’ specifically for simplicity in the
ontological sense. One way to characterize different senses of simplicity is to
distinguish a syntactic and an ontological facet of simplicity. While the former
pertains to the number and complexity of basic principles (elegance), the latter
concerns the number and complexity of entities postulated by a theory
(parsimony). In this sense, the heliocentric model of Copernicus was more
parsimonious than geocentric non-Ptolemaic models of Maragha scholars,
since it lacked epicycle spheres to explain the retrograde motion of the planets.
Although both Copernican and Maragha models included more spheres than
Ptolemaic models to solve the difficulties, such as equant problem and the
oscillations, Copernican models included less spheres than the Maragha
models. Although several times the “simplicity” is brought up and applied, the
phrase “omitting what is not necessary” is not mentioned explicitly in the
Almagest. It seems that Ish a q ibn Hunayn or Tha bit ibn Qurra added this
phrase to the Arabic translation according to their own understanding of the
content of the book. The Islamic astronomers, following Ptolemy, mentioned
“simplicity” within their discussion of the solar model again and again and
believed that a model with fewer orbs is acceptable for the sun, because it is
“simpler”. Ptolemy writes: "Now let no one, considering the complicated
nature of our devices, judge such hypotheses to be over-elaborated. For it is
not appropriate to compare human [constructions] with divine, nor to form
one’s beliefs about such great things on the basis of very dissimilar analogies.
For what [could one compare] more dissimilar than the eternal and
unchanging with the ever-changing, or that which can be hindered by anything
with that which cannot be hindered even by itself? Rather, one should try, as
far as possible, to fit the simpler hypotheses to the heavenly motions, but if
this does not succeed, [one should apply hypotheses] which do fit" (p. 600).
Nevertheless the Maragha astronomers’ non-Ptolemaic models include more
orbs than the number of the orbs in the Ptolemaic models. The non-Ptolemaic
models were produced to solve the contradiction between Ptolemaic models
and the Aristotelian natural principle of uniform motion. Although there were
at least two other Aristotelian natural principles for the celestial motions
which were in contrast with Ptolemaic models, Maragha astronomers did not
pay attention to these contradictions. It is possible that they felt that supposing
more orbs with uniform motion is simpler or more elegant than fewer orbs
with non-uniform motion. During the second half of the 20™ century, some
scholars produced several studies surveying a scientific school of astronomy
in Islamic lands which flourished around 13" century and aimed at producing
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“non-Ptolemaic planetary models”. Since the leading figures of this
movement, Mu'ayyad al-D1 nal-‘Urd1 (1200-1266), Nas 1 ral-D1 n TG s1
(1201-1274) and Qut b al-Di nal-Shi ra z1 (1236-1311) passed a period of
their life in the Mara gha observatory which was built in the court of the
Ilkhanid dynasty in the northwest of today Iran, in modern literature it is
referred to as the “Mara gha School”. One may classify the difficulties of the
Ptolemaic planetary models under two titles: (1) the equant problem, i.e., the
non-uniform motion of the deferents in longitude due to the uniform circular
motion of the epicycle center C relative to the equant point E rather than the
deferent center D; and (2) the oscillation problem, i.e., the back and forth
spinning of the epicycles and the deferents in latitude or longitude. As Ibn al-
Haytham (965-1040) emphasized in his Al-Shukii k£ ‘ala Bat lami yii s, these
difficulties do not emerge from the observational or numerical aspects of the
models, but from their physical interpretation. Since, as Ibn al-Haytham and
his followers believe, these models represent the real configuration of the
physical celestial spheres, they have to obey the natural principles governing
the movement of celestial bodies.
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v, “... can be represented by uniform circular motion, since these are proper to the

nature of divine beings, while disorder and non-uniformity are alien [to such
thinks]” (Ptolemy, 420, H208).
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