
P r o p e r t i e s of M a t t e r , by F.C Champion and N Davy. Th i rd 
edi t ion, Ph i lo soph ica l L i b r a r y , New York, 1959- xvi + 334 p a g e s . $ 1 0 . 0 0 . 

The d i s t inguish ing fea ture of th i s book l i e s in the thorough t r e a t 
m e n t of an a s s o r t m e n t of top ics which a r e only ment ioned o r even omi t t ed 
f rom the u s u a l g e n e r a l phys i c s t e x t s . The danger a lways inheren t in 
such a se lec t ion is that in i t s r andom spec ia l i za t ion it does not c a t e r 
for any one c l a s s of sc ien t i s t . However in th is c a s e , app rox ima te ly 
o n e - t h i r d of the c h a p t e r s a r e devoted to top ics which can be c o n s t r u e d 
a s be ing of d i r e c t i n t e r e s t to geophys i c i s t s . 

Among t h e s e migh t be ment ioned the sec t ions on grav i ty , e l a s t i c i t y , 
c o m p r e s i b i l i t y of so l ids and l iquids , s e i s m i c w a v e s , and s t a t i s t i c s of 
e r r o r s in m e a s u r e m e n t . Th i s l a t t e r chap te r , and those on un i t s and 
d i m e n s i o n s , c ap i l l a r i t y , k inet ic t heo ry , o s m o t i c p r e s s u r e , diffusion 
and v i s c o s i t y , a s a group have l e s s of a spec ia l i s t i n t e r e s t , and conta in 
m a n y in fo rma t ive p a r a g r a p h s not sugges ted by the book' s t i t le- A ca se 
in point i s the c o m p r e h e n s i v e sect ion on the p roduc t ion and m e a s u r e 
m e n t of high v a c u a . The chap t e r on un i t s and d imens ions is br ief , but 
p r o v i d e s s e v e r a l i n t e r e s t i n g e x a m p l e s on the me thod of d imens iona l 
a n a l y s i s . 

The m o s t w i d e s p r e a d u s e for the w o r k migh t well be a s a useful 
supp lemen t to r ead ing p rov ided by g e n e r a l t ex t s for advanced s tuden ts 
of p h y s i c s . 

P e t e r Schwerd t feger , McGill Un ive r s i ty 

E l é m e n t s d' h i s t o i r e des m a t h é m a t i q u e s , by N. Bourbak i . 
Col lec t ion " H i s t o i r e de la p e n s é e - IV" H e r m a n n , P a r i s 1960. 276 p a g e s . 
18 N F . 

M a t h e m a t i c i a n s wil l be p l e a s e d to have the h i s t o r i c a l no tes of the 
" E l é m e n t s de M a t h é m a t i q u e " co l lec ted in a s m a l l v o l u m e . In an a c c o m 
panying c i r c u l a r the p u b l i s h e r i n t r o d u c e s the work a s follows. " L e s 
données l e s p lus i m p o r t a n t e s de l ' h i s t o i r e des m a t h é m a t i q u e s r é v é l é e s 
p a r le p lus g rand m a t h é m a t i c i e n c o n t e m p o r a i n . C es ré f lex ions , qui 
n ' ont pas la p r é t e n t i o n de c o n s t i t u e r une h i s t o i r e comple t e des m a t h é 
m a t i q u e s , offrent aux m a t h é m a t i c i e n s et aux h i s t o r i e n s des s c i ences un 
t ab l eau r e m a r q u a b l e m e n t c l a i r de l1 h i s t o i r e et du déve loppement d' une 
p a r t i e des m a t h é m a t i q u e s . Le public cul t ivé y v e r r a c o m m e n t , depuis 
l e s Baby lon iens j u s q u ' à nos j o u r s , se sont a f f e r m i e s et amp l i f i ée s l e s 
no t ions de n o m b r e , d' e s p a c e , de r e l a t i o n s et de s t r u c t u r e . 

The book con ta ins a r e a l l y pene t r a t i ng study of the h i s t o r i c a l 
deve lopmen t of a n u m b e r of m a t h e m a t i c a l d i s c i p l i n e s ; not a "Hi s to ry of 
M a t h e m a t i c s " , r a t h e r a co l lec t ion of e s s a y s , in each of which "on r e t r a c e 
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l e développement" of a specia l branch: F o u n d a t i o n s , Log ic , Se t s ; The 
evolution of Algebra; L i n e a r A l g e b r a ; N o n - c o m m u t a t i v e A l g e b r a ; Topo
log ica l Spaces ; Exponen t i a l s and L o g a r i t h m s ; In f in i t e s ima l C a l c u l u s ; 
Topo log ica l V e c t o r S p a c e s ; I n t eg ra t i on ; and s o m e o t h e r s . E a c h essay-
can be r e a d wi thout r e g a r d to the e a r l i e r ones and r ead ing wi l l be a p u r e 
joy for m o s t m a t h e m a t i c i a n s and for anybody with a m a t h e m a t i c a l edu
ca t ion of some depth. Only t hose p a r t s of m a t h e m a t i c s a r e c o v e r e d which 
have b e e n deal t wi th in the " E l é m e n t s de M a t h é m a t i q u e " ; thus no s y s 
t e m a t i c t r e a t m e n t i s given of the h i s t o r y of Di f fe ren t ia l G e o m e t r y , 
A l g e b r a i c G e o m e t r y , Ca l cu lu s of V a r i a t i o n s , T h e o r y of N u m b e r s , and 
o t h e r s ; to quote f r o m the p r e f a c e : ". . . c e s l a c u n e s d e v i e n n e n t - e l l e s 
p l u s n o m b r e u s e s e t p lus i m p o r t a n t e s quand on a r r i v e à 1' époque m o d e r n e 
Il va s a n s d i r e qu1 i l ne s ' a g i t p a s là d' o m i s s i o n s i n t e n t i o n e l l e s ; e l l e s 
sont s i m p l e m e n t dues au fait que l e s c h a p i t r e s c o r r e s p o n d a n t s de s 
" E l é m e n t s " n ' o n t » p a s e n c o r e é té p u b l i é s . Enfin, le l e c t e u r ne t r o u v e r a 
p r a t i q u e m e n t dans c e s No te s aucun r e n s e i g n e m e n t b iog raph ique ou 
anecdo t ique s u r l e s m a t h é m a t i c i e n s dont i l e s t ques t ion ; on a c h e r c h é 
s u r t o u t , pour chaque t h é o r i e , à f a i r e a p p a r a î t r e a u s s i c l a i r e m e n t que 
p o s s i b l e q u e l l e s en ont é té l e s i d é e s d i r e c t r i c e s et c o m m e n t c e s i d é e s 
se sont d é v e l o p p é e s et ont r é a g i l e s u n e s su r l e s a u t r e s " . 

N a t u r a l l y it i s not p o s s i b l e to give a de ta i l ed accoun t of each of 
the 21 e s s a y s ; but le t u s c o n s i d e r the one on " Q u a d r a t i c F o r m s ; 
E l e m e n t a r y G e o m e t r y " , pp. 129 -145 . A s y s t e m a t i c t h e o r y of q u a d r a t i c 
f o r m s b e g i n s only a f t e r the m i d d l e of the 18th c e n t u r y to sat isfy the 
r e q u i r e m e n t s of n u m b e r t h e o r y , a n a l y s i s , and m e c h a n i c s . Quadra t i c 
f o r m s have a p p e a r e d , h o w e v e r , m u c h e a r l i e r in euc l idean g e o m e t r y 
"dont e l l e s f o r m e n t 1' a r m a t u r e " ; t h u s , in ant iqui ty : ". . . c ' e s t le p r i n 
c ipa l but de ce t t e Note que de f a i r e v o i r c o m m e n t , t r è s g r a d u e l l e m e n t , 
l e s m a t h é m a t i c i e n s ont p r i s c o n s c i e n c e d e s p a r e n t é s e n t r e q u e s t i o n s 
d ' a s p e c t souvent t r è s d i f fé rent" . Leav ing a s i d e the d i s c o v e r y by the 
B a b y l o n i a n s of the solut ion of a q u a d r a t i c equa t ion , the beginning i s 
found in P y t h a g o r a s ' t h e o r e m and i t s g e n e r a l i z a t i o n s (Eucl id , P t o l e m y ) 
and in the t h e o r y of c o n i e s ( f rom A r c h i m e d e s and Appol lon ius to F e r m â t 
and D e s c a r t e s ) . Only with the deve lopmen t of t h r e e - d i m e n s i o n a l ana ly t i c 
g e o m e t r y the m a i n p r o b l e m a p p e a r s : the r educ t ion to p r i n c i p a l a x e s . 
St i l l E u l e r w a s unable to p rove the r ea l i t y of the e igenva lues in the c a s e 
n = 3, a fact p roved for any n by Cauchy. About t h i s t i m e e n t e r s the 
idea of a g roup of m o t i o n s , thus i n t roduc ing the "golden age of g e o m e t r y " , 
i e. , the t i m e be tween the pub l ica t ion of Monge ' s " G é o m é t r i e d e s c r i p 
t i v e " and Kle in ' s " E r l a n g e r P r o g r a m m " . A n u m b e r of g e o m e t r i c a l 
i d e a s , m o s t l y of e a r l i e r o r i g i n , a r e now m a d e u s e of effect ively: the 
inf ini te e l e m e n t s ( P o n c e l e t ) ; the i m a g i n a r y e l e m e n t s ( P o n c e l e t , P l i i cke r , 
C h a s l e s ) ; point t r a n s f o r m a t i o n s and t h e i r c o m p o s i t i o n ; dual i ty , angle 
and d i s t a n c e in p r o j e c t i v e g e o m e t r y (Cayley , L a g u e r r e ) ; n o n - e u c l i d e a n 
g e o m e t r y ; a l l in connec t ion with q u a d r a t i c f o r m s . Soon follows the 
dec l i ne of syn the t ic g e o m e t r y and the r i s e to p o w e r of ana ly t i c g e o m e t r y 
( B o b i l l i e r , P l u c k e r , Mobius) s u p p o r t e d by the fundamen ta l t h e s i s of 

200 

https://doi.org/10.1017/S0008439500025819 Published online by Cambridge University Press

https://doi.org/10.1017/S0008439500025819


Klein' s 'Programm1 ' . Simultaneously the "age of algebra" begins with 
the papers of Cayley, Hamilton, Frobenius, and continues with ever 
increasing importance given to the abstract, up to the"sesquilinear 
forms" treated in one of the last issues of Bourbaki' s "Eléments" 
from which this essay is the historical Note (cf. the review, this 
Bulletin 4, p. ). 

There i s an abundance of interesting sidelights in these essays. 
Some of these may well be commonplace to the specialist or to the 
historian of mathematics; but some seem to be quite original, as for 
instance the remark that Grassmann, in essence, knew that every com
plete matr ix is similar to a triangular matrix; (cf. p. 116); or, that the 
Greeks used a kind of coordinate system, ineffectively indeed, because 
of their lack of algebra (cf. p. 132). In the history of the real numbers 
(p. 157) attention may be drawn to the quotation of Plato' s "Republic" 
(Book VII, para. 525, p. 293 in the Penguin Classics Translation by 
H. D. P. Lee) where "Platon se moque des calculateurs ' qui change 
l 'unité pour de la menue monnaie' et nous dit que, là où ceux-ci divisant, 
les savants multiplient: ce qui veut dire que, par exemple, pour le 
mathématicien, 1' égalité de deux rapports a/b et c/d se constate, 
non en divisant a par b et c par d, ce qui conduit en general à un 
calcul de fractions (c' est ainsi qu'auraient opéré aussi les Egyptiens 
ou les Babyloniens) mais en vérifiant que a-d = b c ; et autres faits 
sembables". It would not be difficult to enumerate many other equally 
interesting remarks , as well as references of interest for the more 
general reader, as for instance that concerning the number system of 
the Mayas in the short art icle "Numération; Analyse Combinatoire" 
(p. 65-67). 

Extremely sound judgement seems to be displayed in places where 
up to recent times unity of opinion has not been reached, as for instance 
in the question of priority of the Calculus: ". . . les recherches les plus 
récentes, fondées sur l 'analyse des manuscri ts , ont-elles mis en 
évidence, d'une manière qui semble irréfutable, un point que des 
querelles partisanes avaient quelque peu obscurci: c' est que, chaque 
fois que l 'un des grand mathématiciens de cette époque a porté témoignage 
sur ses propres travaux, sur 1' évolution de sa pensée, sur les influences 
qu' il a subies et celles qu' il nf a pas subies, il 1* a fait d' une manière 
honnête et sincère, et en toute bonne foi; (footnote: Ceci s'applique par 
exemple à Torricelli et à Leibniz. ); ces témoignages précieux, dont 
nous possédons un assez grand nombre peuvent donc être utilisés en 
toute confiance, et 1' historien n' a pas à se t ransformer à leur égard en 
juge d'instruction. Au reste, la plupart des questions de priorité qu'on 
a soulevées sont tout à fait dépourvues de sens" (cf. p. 184). The basic 
ideas of the Calculus are traced carefully from Archimedes, whose 
Works, edited for the first time in 1544, had influence on 
Kepler, and "tous, de Fermât à Barrow, le citent a 1'envi", up to 
Leibniz and Newton, the whole story based upon well-documented facts, 
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with no such l ap ida ry s t a t e m e n t s conce rn ing the exc lus ive m e r i t of one 
o r the o the r , a s a r e to be found even in quite r e c e n t books on H i s to ry 
of M a t h e m a t i c s (cf. J . E . Hofmann, Gesch ich te d e r Ma thema t ik II, 
pp. 6 2 , 7 0 ; B e r l i n 1957, Sammlung Goschen 875; r e v i e w e r ' s quotat ion) . 
The m o r e r e c e n t deve lopmen t s in Ana lys i s a r e cove red in the subsequent 
e s s a y s , ma in ly " E s p a c e s v e c t o r i e l s topologique s" and " In t ég ra t ion" . 

F o r e v e r y e s s e n t i a l s t a t emen t a r e f e r e n c e i s given to the l i t e r a t u r e , 
co l lec ted in the b ib l iography at the end of the book; 253 a u t h o r s , m a n y 
be ing r e p r e s e n t e d by s e v e r a l i t e m s . Most h i s t o r i c a l r e f e r e n c e s a r e 
of c o u r s e to the s t a n d a r d w o r k s by Neugebaue r , Tropfke , e t c . , and to 
the co l lec ted w o r k s of the g r e a t m a t h e m a t i c i a n s of the pas t . But a l so 
outs tanding p a p e r s of a g r e a t n u m b e r of m o r e r e c e n t and c o n t e m p o r a r y 
a u t h o r s a r e r e f e r r e d to and in some c a s e s d i s c u s s e d . 

In conc lus ion : th i s i s a book on the h i s t o r y of m a t h e m a t i c s a s the 
ac t ive a s we l l a s the t each ing m a t h e m a t i c i a n wants i t ; to the b e s t 
knowledge of the r e v i e w e r , nothing s i m i l a r h a s been ava i l ab le so far . 
If anything r e m a i n s to be d e s i r e d it i s , tha t " the g r e a t e s t m a t h e m a t i c i a n 
of our t i m e " should soon find it p o s s i b l e to comple t e h i s w o r k by a 
second vo lume deal ing with those top ic s that had to be omi t t ed m the 
p r e s e n t v o l u m e . 

H. Schwerd t feger , McGil l Un ive r s i t y 

C a l c u l u s , by R. L. Je f fe ry . T h i r d edi t ion , Un ive r s i t y of Toron to 
P r e s s , I960 , xi i + 298 pp. $ 4 . 9 5 . 

T h e r e a r e m a n y s tudents who m u s t l e a r n c a l c u l u s , who a r e indeed 
capable of u s ing i t effectively in t h e i r s e v e r a l s c i e n c e s , but for whom a 
full t r e a t m e n t of e 's and 6 ! s at the v e r y beginning i s too h a r d . In the 
midd le of the twent ie th cen tury t h e s e s tudents need someth ing c o n s i d e r 
ably l e s s u n r i g o r o u s than books l ike the famous "Ca lcu lus m a d e e a s y " : 
the p r e s e n t book b r i d g e s the gap. Although the in i t ia l s t ages a r e l a rge ly 
in tui t ive , r i g o u r be ing pos tponed unt i l j u s t be fo re the t r e a t m e n t of 
s e r i e s (which i s po in t l e s s if u n r i g o r o u s ) , t h e o r e m s a r e c o r r e c t l y s ta ted : 
e. g. we r e a d that a cont inuous function a t t a ins i t s bounds on a c losed 
i n t e r v a l , the w o r d s " con t inuous" and " c l o s e d " not be ing omi t t ed . S imi 
l a r l y the ex i s t ence of the definite i n t eg ra l i s s ta ted (and l a t e r proved) 
for cont inuous funct ions : the student i s carefu l ly w a r n e d that he cannot 
re ly on e v e r y function being i n t e g r a b l e . After a p r e l i m i n a r y r ev i ew of 
the n u m b e r - s y s t e m and the concept of function, d i f fe rent ia t ion i s m o t i 
va ted by a d i s c u s s i o n of speed , leading to a v e r y b r i e f d i s c u s s i o n of 
l i m i t s . Next c o m e s some p r a c t i c a l d i f ferent ia t ion and then d i f fe ren t i a l s 
and a n t i - d i f f e r e n t i a l s . H e r e , convenient ly e a r l i e r than u s u a l , we m e e t 
s e p a r a b l e d i f fe ren t ia l equa t ions . The an t i - d i f f e r en t i a l i s the p r i m i t i v e 
in d i f ferent ia l ( r a t h e r than de r iva t ive ) no ta t ion , and the concept i s v e r y 
p r o p e r l y d i v o r c e d f rom tha t of i n t e g r a l . (Would tha t the a u t h o r had 
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