
p a r t of his t r e a t i s e , he tu rns to deta i led ques t ions of mot ion and develops t h e o r e m s 
re l a t ing to infinite and in f in i t e s imal speeds within closed bounda r i e s of m o t i o n . 

P r o f e s s o r C lage t t ' s ex tens ive c o m m e n t a r y on the m a i n text (pp. 437-517) 
r e l a t e s O r e s m e ' s p r i n c i p a l m e t h e m a t i c a l ins igh ts to the i r m o d e r n nota t ions , as 
wel l as to texts and c o m m e n t a r i e s on Euclid that w e r e a c c e s s i b l e to m e d i e v a l 
w r i t e r s , and to the r e l e v a n t ideas of some of those w r i t e r s . The i r o r ig ina l tex ts 
a r e usua l ly cited in evidence , so that this valuable c o m m e n t a r y b e c o m e s i tself a 
sou rce -book of i m p o r t a n t e x t r a c t s f rom m e d i e v a l m e t h e m a t i c s not e l s e w h e r e 
eas i ly ava i l ab l e . The appendices l ikewise p rov ide tex t s , as wel l as t r a n s l a t i o n s , 
of some supp lemen ta l m e d i e v a l t r e a t i s e s r e l a t ed to configurat ion doc t r ine , the 
explora t ion of convergen t s e r i e s of c e r t a i n types , and the t r e a t m e n t of un i form 
and non-uniform change . 

O r e s m e ' s m a t h e m a t i c a l genius so far t r anscended that of his c o n t e m p o r a r i e s 
that desp i te the ea r ly and widesp read study of his works , evidenced by mu l t i p l e 
surviving m a n u s c r i p t cop ies , two or t h r ee c e n t u r i e s w e r e to e l apse before o ther 
m a t h e m a t i c i a n s fully at tained some of his concept ions and pushed them f u r t h e r . 
As an example of th is , Cantor cited the deve lopment of f r ac t iona l exponen t s . 

P r o f e s s o r Clagett , like al l m o d e r n s tudents of m e d i e v a l m a t h e m a t i c s , 
be l i eves that Ga l i l eo ' s work on a c c e l e r a t i o n in f ree fall m u s t have been rooted in 
m e a n - s p e e d cons ide ra t ions d rawn f rom the t r ad i t i on to which O r e s m e was the 
g r e a t e s t con t r i bu to r . The p r i n c i p a l work he has given us in this book is t an ta l iz ing ly 
p robab le as such a s o u r c e for Gal i leo , s ince it was composed in Lat in ( r a t h e r than 
in F r e n c h , as was O r e s m e ' s a s t r o n o m i c a l work) , and s ince four anc ien t m a n u s c r i p t 
copies a r e p r e s e r v e d in Italy (where no copies of the a s t r o n o m i c a l work can be 
t r a c e d ) . Yet he candidly g r a n t s that no connect ion has been es tab l i shed be tween 
O r e s m e ' s work and G a l i l e o ' s . It is s t r ik ing that O r e s m e commented spec i f ica l ly 
on the odd-number law that links s q u a r e s to un i form growth, though not spec i f ica l ly 
for d i s t ances and t i m e s in local mo t ion . On the other hand, O r e s m e was concerned 
with mot ion or change to a specif ic t e r m i n u s ad quern and with r u l e s that would 
p e r m i t indefinite i n c r e a s e of speed only within a bounded s p a c e . Whether Gal i leo 
began with those r u l e s and extended them, o r whether he a r r i v e d at t r ue 
conclus ions cons i s t en t with O r e s m e ' s by a quite different rou te , r e m a i n s a 
fasc ina t ing topic of fur ther h i s t o r i c a l r e s e a r c h . 

The overwhelming i m p r e s s i o n gained f rom a study of O r e s m e ' s work is 
one of a s t o n i s h m e n t at the p r o g r e s s he m a d e under the handicap of a comple te ly 
inadequate ana ly t i ca l notat ion. His p e r c e p t i o n that r e c o u r s e to g e o m e t r i c f igu res 
m a d e poss ib l e r i g o r o u s r ea son ing about concept ions of mo t ion and change, and 
offered a m e a n s of their c l a s s i f i ca t ion in p r e c i s e ways , g r ea t l y extended the 
scope of applied m a t h e m a t i c s beyond the g e o m e t r y of Eucl id . If o t h e r s did l i t t le 
to extend that pe r cep t i on before D e s c a r t e s , that in no way d e t r a c t s f rom the 
i m p o r t a n c e of O r e s m e to our under s t and ing of the h i s t o r y of m a t h e m a t i c s , and 
p a r t i c u l a r l y the h i s to ry of m a t h e m a t i c a l p h y s i c s . 

P r o f e s s o r C lage t t ' s s cho la r ly c a r e in editing, t r ans l a t i ng , and c lar i fying 
these texts is evident on eve ry p a g e . The Unive r s i ty of Wiscons in P r e s s l ikewise 
d e s e r v e s p r a i s e for the p roduc t ion of an a t t r a c t i v e and a c c u r a t e l y p r in ted book. 
I have noted but a s ingle and t r i v i a l m i s p r i n t in the en t i r e v o l u m e . 

S. D r a k e , Un ive r s i t y of Toronto 

Das p a r a l l e l e n p r o b l e m im corpus A r i s t o t e l i c u m , by Von I m r e Tôth . 
Arch ive for Hi s to ry of Exac t Sc iences , Vol. 3, No. 4 / 5 , 1967. 173 p a g e s . 

This v e r y ex tens ive and e l abora t e study is concerned with the p r o b l e m of 
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p a r a l l e l s in the works of A r i s t o t l e . Fo r the g rea t phi losopher g e o m e t r i c a l 
t h e o r e m s se rved ma in ly to i l l u s t r a t e p ropos i t ions in logic, philosophy, and 
e th ics ; for us A r i s t o t l e ' s r e m a r k s can provide a sou rce of informat ion on the 
s t a t e of the p a r a l l e l p rob l em in his d a y s . The p rob l em is th i s : is is poss ib le to 
p rove Euc l id ' s fifth pos tu la te ("that, if a s t r a igh t line falling on two s t r a igh t l ines 
m a k e the in te r io r angles on the s a m e side less than two r ight angles , the two 
s t r a igh t l ines , if produced indefinitely, mee t on that side on which a r e the angles 
l e s s than the two r igh t ang les" ) , or was Euclid r ight in placing this s t a t emen t 
among the bas i c p r inc ip l e s of geome t ry which m u s t be accepted without proof? 
In the f i r s t book of his ' E l e m e n t s ' Euclid had proved the t h e o r e m s 1 - 2 8 without 
using pos tu la te V. As T h e o r e m 27 , in p a r t i c u l a r , he es tabl ished that "if a 
s t r a igh t l ine falling on two s t r a igh t l ines m a k e the a l t e rna t e angles equal to one 
another , the s t r a igh t l ines will be p a r a l l e l to one a n o t h e r . " It t he re fo re seemed 
v e r y s t r ange that in o r d e r to prove T h e o r e m 29 (a s t r a igh t line falling on p a r a l l e l 
s t r a igh t l ines m a k e s (1) the a l t e rna t e angles equal to one another ; (2) the ex t e r i o r 
angle equal to the in t e r io r and opposi te angle; and (3) the in t e r io r angles on the 
s a m e side equal to two r igh t angles" ) he should have to take refuge to pos tu la te V. 

Chapter I of the p r e s e n t study deals with a t t empts to give a d i r ec t proof. 
Point of d e p a r t u r e is the 'Analyt ica P r i o r a ' (II 16, 65a 4-7) where Ar i s to t l e 
i l l u s t r a t e s the fault called 'pet i t io p r inc ip i i 1 - the ( implici t) appl icat ion of the 
s t a t e m e n t to be proved in the proof itself. According to the author , the a t t empts 
to give a d i r e c t proof of Euclid I , 29 .1 r a n through s e v e r a l s t a g e s : (1) at f i r s t , 
the ex is tence of p a r a l l e l s was proved in I, 27 by m e a n s of a d i r e c t cons t ruc t ion 
as given in I, 31; (2) for the g e o m e t e r s of the f i r s t half of the fourth cen tury B . C. 
the uniqueness of the cons t ruc ted p a r a l l e l seemed obvious; (3) t he re fo re I, 2 9 . 1 
was der ived f rom the a s sumpt ion of the ex i s tence of a unique p a r a l l e l line; (4) 
about the midd le of the four th cen tury the genera t ion influenced by Eudoxos r a i s e d 
the s t anda rds of exact proofs ; (5) in consequence , the method of proof desc r ibed 
in (1) s eemed no longer sa t i s fac tory ; (6) the neces s i t y of T h e o r e m I, 30 ( t r ans i t 
ivity of being pa ra l l e l ) , the author a s s u m e s , was only recognized in connect ion 
with the a t t empt s to give a sa t i s f ac to ry proof, and it was f i r s t i n se r t ed into a 
textbook by Euclid; (7) the d i scovery of a logical c i r c l e in the d i r ec t proof m u s t 
have been widely known, as can be concluded f rom A r i s t o t l e ' s e l l ipt ic way of 
ment ioning the fact . 

Chapter II opens with a d i scuss ion of 'Analyt ica P r i o r a ' (II 17, 66a 11-15) 
which is i n t e rp re t ed to m e a n : if (i) the inner angle which a secant f o rms with one 
of two p a r a l l e l s is g r e a t e r than the outer angle formed by the secant with the other 
p a r a l l e l on the s a m e side, or if (ii) the sum of the angles in a t r i ang le is g r e a t e r 
than two r igh t ang les , then the p a r a l l e l s will i n t e r s e c t . Now this is the famous 
hypothes is of the obtuse angle which was developed by G. Saccher i in his book 
'Euc l ides ab omni naevo v ind ica tus ' (1733). Such an a t tempt to p rove the p a r a l l e l 
pos tu la te in an ind i rec t way by exhibiting a cont rad ic t ion (namely, that the 
p a r a l l e l s wil l i n t e r sec t ) m u s t t he re fo re have been well known at A r i s t o t l e ' s t i m e . 
According to the author , it was necess i t a ted by the fact that no d i r e c t proof had 
been found. 

Chapter III dea l s with the r e l a t i on between the sum of the angles in a 
t r i ang le and the c o m m e n s u r a b i l i t y between diagonal and side of a squa re ; it 
c e n t e r s around A r i s t o t l e ' s 'De Caelo ' (I 12, 281b 5-7) . The au thor ' s i n t e r p r e 
tat ion ( con t r a ry to the t r ad i t iona l t r ans l a t ion of this pa s sage ) i s : "If the sum of 
the angles in a t r i ang le does not equal 2 R , then the diagonal of the squa re will 
be c o m m e n s u r a b l e with its s ide . " This t r ans la t ion the re fo re a s s u m e s that 
Ar i s to t l e - and the m a t h e m a t i c i a n s of his t ime - had p o s s e s s e d such a deep 
insight into the s t r u c t u r e of non-euc l idean geome t ry that they recognized the 
said consequence . 
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In Chapter IV the author pursues the relations between geometry and ethics 
in Aristotle's works. In nature there is no freedom and no choice, plants always 
generate plants of the same species, and so do animals; the essence remains 
the same. On the other hand, human beings in their behaviour can choose between 
good or bad p r i n c i p l e s . But once having done so the i r r e a c t i o n s will be d e t e r m i n e d 
jus t as f rom g e o m e t r i c a l p r i nc ip l e s (axioms) the consequences follow with 
n e c e s s i t y . As example , A r i s t o t l e r e f e r s to the fact that an angle sum of 2 R in a 
t r i ang le imp l i e s one of 4 R in a quadrang le , while an angle sum of 3 R , for 
ins tance , in a t r i ang le y ie lds 6R in a quad rang l e . In other w o r d s : the s t a t e m e n t 
that the angle sum in a t r i ang le is 2 R is a p r inc ip l e which can be r ep laced by a 
con t rad ic t ing one . In the a u t h o r ' s opinion such a c l a im could only be m a d e by 
Ar i s t o t l e if he was fami l i a r with c o n t e m p o r a r y a t t emp t s to solve the p a r a l l e l 
p r o b l e m . 

Chapter V c o n s i d e r s the angle sum as e s s e n c e , as r a i s o n d ' e t r e , of the 
t r i a n g l e . That is , h e r e a r e studied the p l aces w h e r e the ph i losopher touches on 
the ques t ion whether the concept ' t r i a n g l e ' is inva r i ab ly connected with an angle 
sum of 2 R . This gives occas ion to d i s c u s s c e r t a i n a s p e c t s of A r i s t o t e l i a n 
phi losophy and logic in gene ra l , and the pos i t ion of p r i n c i p l e s and the ro l e of 
sy l l og i sms in the whole se t -up of g e o m e t r y in p a r t i c u l a r . 

The subject of Chapter VI is the r e l a t i o n be tween the angle sum of the 
t r i ang le and the s t r a i g h t n e s s of i ts s i d e s . A r i s t o t l e s t a t e s (in o r d e r to i l l u s t r a t e 
the meaning of neces s i t y ) that if the s ides a r e s t r a igh t , the angle sum will be 2 R , 
and vice v e r s a ; and if the sum is not equal to 2 R , then the s ides cannot be 
s t r a i g h t l i n e s . He s e e m s to have over looked, however , that the defini t ions of a 
s t r a igh t line known to h im w e r e not used when p r o p e r t i e s of g e o m e t r i c a l f igures 
w e r e d e r i v e d . 

In footnote 282 (extending over m o r e than two pages) the author d i s c u s s e s 
the amazing fact that none of the many s c h o l a r s who studied A r i s t o t l e after non-
Eucl idean g e o m e t r y had been developed (including such m e n as Heiberg and Heath) 
s e e m s to have r ea l i zed to what extent c o n t r a - E u c l i d e a n t h e o r e m s a r e contained 
t h e r e i n . It is t r ue , Heath once wro te concern ing a c e r t a i n A r i s t o t e l i a n f r a g m e n t : 
"It is as if he had a s o r t of p rophe t ic idea of some g e o m e t r y based on o ther than 
Eucl idean p r i n c i p l e s , such as m o d e r n n o n - E u c l i d e a n g e o m e t r i e s " - yet at once 
Heath added: "It is not pos s ib l e that A r i s t o t l e could consc ious ly have conceived 
such an idea as R i e m a n n ' s . " In the a u t h o r ' s opinion, Ar i s to t l e effectively had 
the ideas of Sacche r i who d is t inguished be tween g e o m e t r i e s with an angle sum of 
l e s s than, equal to, and g r e a t e r than two r igh t angles for a t r i a n g l e . That none 
of these s c h o l a r s should have b e c o m e a w a r e of this fact dur ing the l as t cen tu ry 
or so, the author c o m m e n t s with the words "e ine tol le Geschichte ' . " Doubt less 
this shocking s to ry , and the c l a im p r e s e n t e d h e r e on m o r e than 170 pages , wil l 
give r i s e to fur ther d i s c u s s i o n . 

C . J . Scr iba , Un ive r s i ty of Hamburg 

The a r t of phi losophiz ing and other e s s a y s , by B e r t r a n d R u s s e l l . 
Ph i l o soph ica l L i b r a r y , I n c . , 15 E. 40th Street , New York 10016, 1968. 119 p a g e s . 
U . S . $ 3 . 9 5 . 

This book conta ins t h r e e e s s a y s : The A r t of Ra t iona l Conjec ture ; The A r t 
of Drawing In fe rences ; and The A r t of Reckoning. The t i t le e s s a y s e e m s to be 
m i s s i n g . 

( F r o m the p u b l i s h e r ' s p re face : ) "The e s s a y s in this l i t t le vo lume , publ ished 
h e r e for the f i r s t t ime in book form, w e r e wr i t t en by B e r t r a n d R u s s e l l dur ing the 
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