






















THEORY AND OBSERVATION IN MEDIEVAL ASTRONOMY 41 

I have heard that Abii Bakr [Ibn Bi%jja] discovered a system in which no epicycles occur, 
but eccentric spheres are not excluded by him. I have not heard it from his pupils; 
and even if it be correct that he discovered such a system, he has not gained much by 
it, for eccentricity is likewise contrary to the principles laid down by Aristotle. . . . I 
have explained to you that these difficulties do not concern the astronomer, for he does 
not profess to tell us the existing properties of the spheres, but to suggest, whether 
correctly or not, a theory in which the motion of the stars and planets is uniform and 
circular, and in agreement with observati~n.~ 

The astronomical systems of Ibn Bfijja (or Avempace, d. 1138) has not otherwise 

survived, but al-Bitriiji (or Alpetragius, fl. c. 1200), who may be counted among his 

successors in Muslim Spain, found epicycles and eccentrics equally repugnant and 

wished to avoid both of them in constructing his new system.' In the opinion of 

Maimonides one could not properly distinguish between these two mathematically 

equivalent hypotheses by introducing Aristotelian principles. Moreover, he clearly 

stated the view that astronomical models are to be formulated in geometric terms 

without regard to physical reality. 

Figure 2. The apparent disk of the moon according to the epicyclic andeccentric 
models. Note that the sun may shine on both the solid and the shadedportions of 
the moon. 

But in the fourteenth century Levi ben Gerson believed he had found an observation 

which allowed him to distinguish properly between these two hypotheses. To do so, he 

depended on the Aristotelian principle, universally accepted by astronomers and 

philosophers in his day, that a planet is fixed rigidly on its sphere-that is, that a 

planet has no motion of its own but only moves with the motion of its sphere. This 

principle allowed him to affirm that according to the epicyclic hypothesis in certain 

circumstances we should see one side of the moon, and in other circumstances the 

The Guide for the Perplexed, 11, 24, trans. M. of Astronomy (New Haven, Conn.:Yale Univ. 
Friedlander (New York:Dover, 1956), p. 196. Press, 1971). 

Cf:B. GoIdstein, Al Bifriijr: On the Principles 






































