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Abstract

Qut b al-Di n Shi razi in his lkhtiyarat 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
rrr simyyy i iii loooyyy ff ccieeee Altgggg eevrrll timssit  fiimll dity

i::brgggtt pplli t rrrss mmaittigg wttt is ttt nccssaary 1 sst
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
menti iimlliiity witii teeir d-ccsssi  of t 1l ar mllll ggiin nnd
again and believed that a model with fewer orbs is acceptable for the sun,
cccuuee it 1 fiimllrr..t Nrrrrteelss th Mrrgg — sst.ommnr «@ oon-
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
rtt pectivlly t  rsserv  Arr iimyyy« eeecifiaally frr simllicity 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. Althfff eevrral timsst ssimllicity i rruughtup and applied, the
rrr ssii mmmttigg wttt 1 ntt eeeessrry 1 oot mittt j liiitly i 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
ssimll icisy witii teeir iiccsssi  of t  oolar mllll  ggii ggii nnd
believed that a model with fewer orbs is acceptable for the sun, because it is
ssimiirr  tt Il mny wral:: "Nww 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
«««« bIliff uuuut ccc graatthigg  t aaiiyyf vrry ii ssimilar 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).
“vvirteelss t aa rgg sstrmmmm««nnn-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



\oy J.A_,:.@.Lla.:]:.'c«Lgl.asd.xa:@l&bﬁa}ﬁlQc)hjsda@jw)lﬂ):j:uy\

nnnn-1lll mmi  plnnttary mllll == Sicc tee leaiigg figures of this
movement, Mu'ayyad al-D1 nal-AJrd1 (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
rffrrrdd to ssttee MMra g  hhhlll .. 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 Aela 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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vv. f aan 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
hlinks] (Poanmy 420, 22 08).

References

— Aristotle. Aristotle: On the Heavens. With an English translation by W.
K. C. Guthrie. Pp. xxxvi+378. (Loeb Classical Library.) London:
Heinemann, 19309.

— Bkkrr A (2)))) SSimllicity The Stanford Encyclopedia of Philosophy

Edward N. Zalta (ed.), URL =
<https://plato.stanford.edu/archives/win2016/entries/simplicity/>.
— Edward N. Zalta (ed.), URL =

<plato.stanford.edu/archives/win2016/entries/simplicity/>.

— Crombie, A. (1953). Augustine to Galileo: The History of Science A.D.
400 —1650. Harvard University Press.

— DlllalJl, A. (1995). An Islamic response to Greek astronomy: Kita b
Ta“ dil)l hay’ at al-aflal )k of SUadr al-Sharil] “ a, Brill: Leiden.

— Duignan, Brian. "Occam'’s Razor". Encyclopedia Britannica. Retrieved 11
May 2021.

— Einstein, A. (1933). On the Method of Theoretical Physics. Oxford:
Clarendon Press.

— Galilei, Galileo. (1914). Dialogues Concerning Two New Sciences.
Translated by Henry Crew and Alfonso de Salvio. (New York:
Macmillan).

— Gamini, Amir-aaaa mmdd (4444) vvvvrriity Variety ff Hyy a
Bkkk i [lmm Civiliztti Journal for the History of Science (Tarikh
Elm). 11 (2): pp. 234-290. (in Persian).



AN

s smallas b gladie sl Glae Kl 4 o3l ss A 5 iz LT 3 Sole Lol

Gamini, Amir-Mohammad (2016). Enameled Circles: A Study in the
History of Cosmilogy in Islamic Civilization. Tehran: Hekmat Sina (in
Persian).
Gamini, Amir-Mohammad. (7777) uuut al-Di n al-Shi ra z1 and the
development of non-11ll mmi Plnnttrry eeee lliggi t 33t Cnntrry,,
Arabic Sciences and Philosophy, 27(02), pp. 165-203.
Gamini, Amir-Mohammad (ed.). (forthcoming). Qut b al-Di n
Shi razi « Ikhtivarat Mugz affari . Tehran: Iranian Institute for
Philosophy (in Persain).
Goldstein, Bernard R (1967), 'The Arabic version of Ptolemy's Planetary
hypotheses', Transactions of the American Philosophical Society, 57 (4),
3-55.
Hajjaj [manuscript]. Tarjumat al-Majistt [A Translation of the
Almagest]. Leiden Library: OR 0680. (in Arabic).
Hrrtorr ,,, hhhrmmm 111 -Biruni and the theory of solar apogee: an
aaamll of originllityi Ariii ¢ ccinneex~din ACCCromii ,,,, Scientific
Change, Symposium on the history of science, Oxford 9-15 July 1961, pp.
206-218.
Hartner (1991), 'Falak’, in B. Lewis, Ch. Pellat, and J. Schacht (eds.),
Encyclopedia of Islam (2; Leiden: Brill), 261-63.
Heiberg, J. L. (ed.), (1898). Claudii Ptolemaei opera quae exstant omnia:
Volumen I. Syntaxis Mathematica, (Pars I. Libros I.-V1; Leipzig)
Ibn al-Haytham. Al-Shukuk ala Batlamiyus. Abdulhamid Sabra (ed.).
Cairo: Dar Misriyya (1971).
Ibn al-Haytham (1990). Ibn al-Haytham« On the Configuration of the
World, Eds. Langermann, Tzvi. Garland: New York.
Kharaqi , < Abd al-Jabba r [manuscript]. - Umda Kh"a razmsha hi .
Tashkand: Library of the Institute for Oriental Studies: MS 4467. (in
Persian).
Langermann, Tzvi (1990), Ibn al-Haytham's On the Configuration of the
World (New York: Garland).

ggggrrm TT ())))) ) aaaaiic Cmmihggy Early Science and
Medicine, Vol.2, No.2, pp. 185-213.
Masoumi-Hamaaaii Heeei (000)).rrr mmoooteer kky Nashr Da desh
100: pp. 27-37. (in Persian).
Masoumi-Hamaaaii Hssii  (2222) II  Si na, Tuasi, and the
1 11 ff tee mmihicity ff t Celsstill Boii e~~ in Heeein aa mmmim
Hamedani & Mohammad-javad Anwari (ed.) Usta d Bashar (Studies in
Life, Period, Philosophy, and Science of Kh"a jaNas 7 ral-Di n T st ).
Tehran: Miras Maktoob: pp. 279-299. (in Persian).
Morelon, Régis (1996), 'Eastern Arabic Astronomy between the Eighth
and the Eleventh Centuries', in Rushdi Rashed (ed.), Encyclopedia of the
History of Arabic Science (1; New York: Routledge).
Morrison, Robert (2005), '‘Qut b al-Di n al-Shi ra z1 's Hypotheses for
Celestial Motions', Journal for the History of Arabic Science, XIII, 21-
140.
Ragep, Jamil (ed.). (1993), Nasi r al-Di n al-Tasi 's Memoir on
Astronomy (al-Tadhkira fi Alm al-hay«) (Volume 1: Introduction,



\i"g;)tmﬁj_}}ﬁl.é‘i' UL“J;:)}QL)%}L;- \AY

Edition, and Translation. Volume 2: Commentary and Apparatus; New
York: Springer).

— Rashed, Roshdi (1993), Les Mathématiques infinitésimales du 1X e au XI
e Siécle (London).

— Rzzviii yyyy  Atolmny, 11-Majist 1 (tr. Ish a q b. Hunayn/Tha bit b.
Qurra), transcribed from MS Tunis, Da r al-kutub al-wat nniyy —«««««
Ptolemaeus Arabus et Latinus, URL = http://ptolemaeus.badw.de
/ms/669/971/transcription/1

— Sabra, Abdelhamid (1978), 'An Eleventh-Century Refutation of Ptolemy's
Planetary Theory', Studia Copernicana, 16, 117-31.

— Saliba, G. (1996), 'Arabic planetary theories after the eleventh century
AD', in Roshdi Rashed (ed.), Encyclopedia of the History of Arabic
Science (1; London: Routledge), 59-128.

— Saliba, G. (ed.), (1990), The Astronomical Work of Mu'ayyad al-Di n al-
< Urd i : A Thirteenth-Century Reform of Ptolemaic Astronomy. Kita b
al-Haya'ah (Beirut: Center for Arab Unity Studies).

— Shi razi , Qut b al-Di n [manuscript]. Niha yat al-Idra k fi Dira yat
al-Afla k. Koprali Library: MS 956 (in Arabic).

— Toomer (ed.), (1984), Ptolemy's Almagest (New York: Springer-Verlag).



