
i r r e v o c a b l e in the m i d d l e of page 42 , dif ferent ly than at the b o t t o m of 

page 84, and i n t e r v e n e at the top of page 169. The a r t i c l e the i s 

f requent ly omi t t ed a s in T h e o r e m 6 on page 168. 

J . C B u r k i i l 

A Short Account of the H i s t o r y of M a t h e m a t i c s , by W. W. Rouse 
Ba l l . Dover P u b l i c a t i o n s Inc. , New York , I960 , xxiv + 522 p a g e s . 
$2. 00 

The H i s t o r y of the Ca lcu lus and i t s Conceptua l Deve lopmen t , 
by C a r l B . B o y e r . Dover P u b l i c a t i o n s Inc . , New York , 1959-
346 p a g e s . $2. 00. 

The Dover s e r i e s of inexpens ive r e p r i n t s of i m p o r t a n t books in 
m a t h e m a t i c s , the s c i e n c e s , and m a n y o t h e r f ie lds of l e a r n i n g , h a s long 
won w i d e s p r e a d r ecogn i t ion by s tuden ts and s c h o l a r s a l i ke . While 
some of the r e p r i n t e d w o r k s a r e of r e c e n t o r ig in , o t h e r s date b a c k a s 
fa r a s the midd le of the 19th c e n t u r y . 

In m a t h e m a t i c s , the p r o s p e c t i v e b u y e r of a t r e a t i s e such a s , say, 
C a n t o r ' s " T r a n s f i n i t e N u m b e r s " o r K n o p p ' s " T h e o r y of F u n c t i o n s " 
usua l ly knows what he is about to a c q u i r e : not a v o l u m e fil led with the 
l a t e s t r e s u l t s of m a t h e m a t i c a l r e s e a r c h , but a c l a s s i c in i t s field. 
But when it c o m e s to the h i s t o r y of s c i ence and m a t h e m a t i c s , the 
s i tua t ion i s a l t o g e t h e r d i f ferent . A p a r t f rom p e r h a p s a handful of 
s p e c i a l i s t s , books in t h e s e f ie lds wil l be sold m o s t l y to s tuden t s , 
t e a c h e r s , and i n t e r e s t e d l a y m e n , who wil l use t hem as an i m p o r t a n t -
o r even a s the only - s o u r c e of in fo rma t ion . Unfor tuna te ly , t h e r e 
s e e m s to be a w i d e s p r e a d bel ief that ou r knowledge in the h i s t o r y of 
the s c i e n c e s , and p a r t i c u l a r l y of m a t h e m a t i c s , is r a t h e r s t a t i c , so that 
a book w r i t t e n a g e n e r a t i o n ago wi l l be able to in fo rm us j u s t a s wel l a s 
one publ i shed m o r e r e c e n t l y . Th i s i s , of c o u r s e , quite u n t r u e . One 
need , for i n s t a n c e , only th ink of the m o s t r e m a r k a b l e f indings of the 
l a s t 30 y e a r s c o n c e r n i n g p r e - G r e e k and m e d i e v a l m a t h e m a t i c s . 

On t h e s e g rounds th i s r e v i e w e r conc ludes that it would have been 
b e t t e r not to r e p r i n t Bal l 1 s " H i s t o r y of M a t h e m a t i c s " . When the 4th 
edi t ion, which is r e p r o d u c e d h e r e , w a s publ i shed in 1908, Ba l l 
r e m a r k e d in a no te : "No m a t e r i a l changes have been m a d e s ince the 
i s s u e of the second edi t ion in 1893. " - T h e r e is no point in e l a b o r a t i n g 
on the s h o r t c o m i n g s of the book when c o m p a r e d with the p r e s e n t s ta te 
of knowledge in t h i s f ield. 

The " H i s t o r y of the C a l c u l u s " by P r o f e s s o r B o y e r was f i r s t 
pub l i shed in 1939. A second p r in t i ng in which , a c c o r d i n g to the a u t h o r , 
"a few m i n o r e r r o r s in the tex t have b e e n c o r r e c t e d " , a p p e a r e d in 1949-
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The p r e s e n t Dover publ ica t ion conta ins the s t a t emen t : "Th i s new 
Dover edi t ion f i r s t publ i shed in 1959 i s an unabr idged and una l t e r ed 
repub l i ca t ion of the w o r k f i r s t publ i shed in 1949 under the t i t le 
» T h e Concep t s of the C a l c u l u s , A C r i t i c a l and H i s t o r i c a l D i s c u s s i o n 
of the Der iva t ive and the I n t e g r a l « . " 

It i s m o s t r e g r e t t a b l e that the book now offered i s , t hus , 
e s s e n t i a l l y , that of 1939. Had the au tho r r ev i sed h i s v e r y va luable 
account in the light of the findings of m o r e recen t h i s t o r i c a l r e s e a r c h , 
he could have given us a t r u l y exce l len t and u p - t o - d a t e h i s t o r y of the 
concep tua l deve lopment of the c a l c u l u s . (To men t ion only one point: 
we have now de ta i led s tud ies on the e a r l y con t r ibu t ions of Newton and 
Leibniz (based on m u c h unpubl ished m a t e r i a l ) which would have 
r e n d e r e d the c i ta t ion of s e v e r a l of the s o u r c e s quoted in Ch. V 
super f luous . ) It would have been d e s i r a b l e at l e a s t to include the m o s t 
i m p o r t a n t publ ica t ions s ince 1939 in the ex tens ive b ib l iography . 

A p a r t f rom t h e s e c r i t i c a l r e m a r k s , the book i s wel l sui ted to 
in t roduce the r e a d e r to the n u m e r o u s m a t h e m a t i c a l concep ts which 
had to b e c l a r i f i ed and to come t o g e t h e r before the ca l cu lu s could be 
given i t s r i g o r o u s f o r m in which we u s e it today. Many of these ideas 
a r e only too f a m i l i a r to u s to become a w a r e of the i m m e n s e o b s t a c l e s 
t ha t stood in the way of a sufficiently p r e c i s e definit ion. P r o f e s s o r 
B o y e r t r a c e s th i s s t r u g g l e for c l e a r concep ts back to the v e r y o r ig ins 
in G r e e k m a t h e m a t i c s . He un t ang l e s for us the m a z e of g e o m e t r i c a l , 
m e c h a n i c a l , and a r i t h m e t i c a l i d e a s to be found in the t r e a t m e n t of 
i n d i v i s i b l e s , i n f i n i t e s i m a l s , f luxions, e t c . t h rough the c e n t u r i e s until 
f inally, b a s e d on the p r e c i s e fo rmula t ion of the l imi t concept , 
s a t i s f a c t o r y c o n s t r u c t i o n s fa r de r iva t ive and i n t e g r a l could be given. 

In the Chap te r on "Ant iqui ty" we find, a p a r t f rom the wel l -known 
an t i c ipa t ions of the c a l c u l u s by A r c h i m e d e s , a d i s c u s s i o n of the b a s i c 
p r o b l e m of the cont inuum whose c la r i f i ca t ion was to be so v i ta l for the 
l a t e r deve lopment . It i s i n the following C h a p t e r that the au tho r offers 
some of the v e r y i n t e r e s t i n g r e s u l t s of h i s r e s e a r c h on "Medieval 
C o n t r i b u t i o n s " , e s p e c i a l l y on the L i b e r Ca lcu la t ionum (ca. 1340) of 
Suise th , the C a l c u l a t o r . H e , B r a d w a r d i n e , Occam, O r e s m e s and 
o t h e r s be longed to the f amous schools of Oxford and P a r i s w h e r e in* 
the l a te Scho las t i c t i m e in the t heo ry of the " f o r m l a t i t u d e s " a good dea l 
of l a t e r m a t h e m a t i c a l deve lopmen t had been fo reshadowed . Only fa i r ly 
r ecen t ly h a s some of the m a t e r i a l of t h i s pe r i od been c lose ly s tudied; 
P r o f e s s o r Boye r 1 s examina t ion f r o m the m a t h e m a t i c a l point of view i s 
t h e r e f o r e m o s t i n f o r m a t i v e . 

A l m o s t o n e - t h i r d of the tex t i s devoted to the "Cen tu ry of 
An t i c ipa t ion" - not s u r p r i s i n g to anyone who knows to what extent 
p a r t i c u l a r p r o c e d u r e s w e r e a l r e a d y u s e d by such m e n a s Stevin, 
K e p l e r , Ga l i l eo , C a v a l i e r i , T o r r i c e l l i , Tacque t , R o b e r v a l , P a s c a l , 
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F e r m â t , D e s c a r t e s , Wal l i s , B a r r o w , G r e g o r y and o t h e r s . Fol lowing 
the C h a p t e r on "Newton and L e i b n i z " a r e one on the 18th cen tu ry 
( " P e r i o d of Indec i s ion" ) and one on the 19th cen tu ry ( "R igo rous 
F o r m u l a t i o n " ) , which t o g e t h e r conta in c o m m e n t s on an equal ly 
i m p r e s s i v e l i s t of n a m e s . The conc lus ion s u m m a r i z e s both the i dea s 
which have p r o v e n fruitful and those which have h a m p e r e d the deve lop ­
m e n t . But , a s the au tho r e m p h a s i z e s : " E a c h [notat ion] i s to be 
c o n s i d e r e d in the light of the m a t h e m a t i c a l and sc ient i f ic m i l i e u of 
the pe r i od in which it a p p e a r e d . " 

To p reven t m i s u n d e r s t a n d i n g s le t it be said aga in that the book unde r 
r ev iew i s not a h i s t o r y of a l l a s p e c t s and i m p l i c a t i o n s of the c a l c u l u s . 
Within i t s r e s t r i c t i o n s to the fundamenta l concep t s of d e r i v a t i v e and 
i n t e g r a l it p r e s e n t s a c l e a r and pa ins t ak ing examina t ion of the deve lop ­
m e n t b a s i c to a l l f u r t h e r ex t ens ions and add i t i ons . It can be highly 
r e c o m m e n d e d to e v e r y s tudent of m a t h e m a t i c s , for he wi l l find in it 
what is r a r e l y combined to such a d e g r e e in a book on the h i s t o r y of 
m a t h e m a t i c s : h i s t o r i c a l i n fo rma t ion and c l a r i f i c a t i on of i m p o r t a n t 
b a s i c c o n c e p t s . 

C. J . Sc r i ba , U n i v e r s i t y of Toron to 

Mode rn P r o b a b i l i t y Theo ry and i t s App l i ca t i ons , by E. P a r z e n . 
John Wiley and Sons , Inc. , New York and London. 464 p a g e s . $10. 75. 

Th i s p l ea s ing book con ta ins a l a r g e v a r i e t y of t h e o r e t i c a l and 
appl ied r e s u l t s in p robab i l i t y . N e v e r t h e l e s s it i s so r e a d a b l e that one 
is s u r p r i s e d , when one h a s f inished i t , to r e a l i z e how m u c h has been 
c o v e r e d . The book s t a r t s with e l e m e n t a r y set t heo ry and occupancy 
p r o b l e m s , and ends with i n v e r s i o n t h e o r e m s for c h a r a c t e r i s t i c 
funct ions , and Lyapunov1 s condi t ion for the c e n t r a l l i m i t t h e o r e m . 
Obviously m a n y s tuden t s could r ead the beginning who could not get 
th rough to the end, but the plan of the book is that e l e m e n t a r y ca l cu lu s 
should be a l l that one n e e d s unt i l n e a r the end, and m o r e advanced 
t echn iques a r e only u s e d in the l a s t two c h a p t e r s . 

The plan is good but t h e r e m a y be a r g u m e n t about the c o n s i s t e n c y 
and s u c c e s s with which it i s c a r r i e d out. The a u t h o r i n t r o d u c e s 
p robab i l i ty in a cont inuum as e a r l y a s p o s s i b l e . Th i s g r e a t l y e n r i c h e s 
the co l lec t ion of appl ied p r o b l e m s , but it m e a n s tha t he m u s t face w e l l -
known diff icul t ies in developing the t h e o r y , and he has t a c k l e d t h e s e 
with ingenui ty: In C h a p t e r 4 he i n t r o d u c e s " N u m e r i c a l - V a l u e d Random 
P h e n o m e n a " but a p a r t f rom a b r i e f r e f e r e n c e and a p r o v i s i o n a l 
defini t ion he d e f e r s the not ion of a r a n d o m v a r i a b l e for a n o t h e r h u n d r e d 
p a g e s . F r o m C h a p t e r 4 o n w a r d s , h o w e v e r , he p r e s e n t s m a n y i n t e r e s t i n g 
r e s u l t s and p r o b l e m s on cont inuous d i s t r i b u t i o n s and t h i s i s w h e r e h i s 
di f f icul t ies beg in . Hi s deve lopmen t of the t h e o r y invo lves m e n t i o n i n g 
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