
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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equal ly c l e a r l y d ivorced dif ferent ia ls f rom i n c r e m e n t s . ) Next c o m e s 
the definite i n t eg ra l , mot iva ted by a r e a , s t i l l t r e a t e d intui t ively but 
v e r y c l ea r ly not m a d e to depend on geome t ry ; and then s eve ra l v e r y 
s t anda rd c h a p t e r s : t r a n s c e n d e n t a l functions; the usua l appl ica t ions of 
different ia t ion to p r o b l e m s , m a x i m a and m i n i m a , and g r a p h s ; app l i ca ­
t ions to m e c h a n i c s ; and some p r a c t i c a l in tegra t ion . The f i r s t pa r t of 
the book f in ishes with the m e a n - v a l u e t h e o r e m and v a r i o u s t op ic s , 
p r inc ipa l ly rec t i f ica t ion and L»' Hôpital ' s ru l e , whose common ground 
is that they depend the reon . 

Now come the fundamentals of the subject , b a s e d on the t h e o r e m 
that every set which has an uppe r bound has a l e a s t one, which i s p roved 
us ing infinite d e c i m a l s . This l eads to a r a t h e r b r i e f chap te r on s e r i e s . 
The au tho r now t u r n s back to the p r ac t i c a l a spec t , with functions of 
s e v e r a l v a r i a b l e s , including mul t ip le in tegra t ion . Because th is i s v e r y 
n o n - r i g o r o u s ( the re i s no explanat ion, let alone a definition, of what 
i s m e a n t by "(x ,y) tends to (xQ,yQ),T) it might wel l have come before the 
fundamenta l s . This t r e a t m e n t of pa r t i a l de r iva t ives i s the sho r t e s t 
which the r e v i e w e r has e v e r seen, and because expe r i ence shows tha t 
pupi ls find th is topic difficult, he feels that it might be a weak point 
of the book. The book ends with four c h a p t e r s on v e c t o r s (two of which 
a r e p u r e l i nea r a lgebra) and one on q u a d r i c s . 

The wr i t ing i s lucid with fe l ic i tous touches . Few w r i t e r s can 
have expla ined that in tegra t ion is h a r d e r than different iat ion b e c a u s e it 
i s not a p r o c e d u r e but the i n v e r s e of a p r o c e d u r e , in a s succinct a 
p h r a s e a s "[Antidifferentiat ion i s ] tu rn ing the whee l s of different iat ion 
b a c k w a r d s , and whee l s do not a lways t u rn b a c k w a r d s ea s i l y " . 

The r e v i e w e r l iked the t r e a t m e n t of phys ica l quant i t ies . The 
au thor does not define m o m e n t , for example , by an in teg ra l . He pos tu ­
l a t e s that it is addi t ive and monotonie and then shows that (for continuous 
d i s t r ibu t ions ) it m u s t be given by the in t eg ra l . The r e v i e w e r a l s o l ikes 
the use of D xy to denote the der iva t ive of y with r e s p e c t to x, 
leaving d y / d x to denote the quotient of dy by dx. He did not, however , 
l ike the definition of di f ferent ia l , which does not allow dx to be ze ro 
without dy being z e r o , and so l eads to g rave t roub le at points whe re 
the tangent to a cu rve i s p a r a l l e l to the y - a x i s . Indeed, on th is defini­
t ion d i f ferent ia ls have no advantage o v e r de r iva t i ve s for functions of 
one v a r i a b l e . 

The p a r t of the book which the r e v i e w e r l iked l e a s t i s the t r e a t ­
m e n t of m a x i m a and m i n i m a , which conta ins a m e c h a n i c a l appl ica t ion 
of f i r s t - and s econd-de r iva t i ve t e s t s , al though the e x a m p l e s (and p r o b ­
l e m s ) can be solved by us ing the sign of the der iva t ive to de t e rmine 
w h e r e the function being inves t iga ted i s i n c r e a s i n g , t oge the r with a 
l i t t le common sense , a me thod much m o r e enl ightening and valuable to 
the student . So keen , indeed, i s the au tho r to u s e the s econd-de r iva t ive 
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t e s t , tha t he an t i c ipa t e s it (in example 7 .7) and h a s to r e f e r fo rward to 
i t . In example 7. 6 (in which the l e a s t va lue of a v a r i a b l e G i s being 
found}" we a r e told tha t if G a s s u m e s a m i n i m u m va lue for some value 
of x, then for tha t va lue DCJ = 0, even though it i s specif ical ly pointed 
out e a r l i e r (p. 98) that a function can have an e x t r e m u m w h e r e it i s not 
d i f ferent iab le . So p r a c t i c e b e c o m e s s e p a r a t e d f rom theory! And in al l 
e x a m p l e s the au thor , though looking for g r e a t e s t and l e a s t v a l u e s , i s 
content to find r e l a t i ve m a x i m a and m i n i m a . 

The a u t h o r puts the r e a d e r v e r y p r o p e r l y on h i s guard aga ins t 
c e r t a i n amb igu i t i e s of nota t ion and t h e r e a r e s e v e r a l p l a c e s w h e r e he 
exp la ins tha t a symbol ha s a double m e a n i n g ; in p a r t i c u l a r he r e m a r k s 
tha t t h e r e i s a tendency (a w o r d which the r e v i e w e r fee ls could be 
r e p l a c e d by a s t r o n g e r one) to u s e <f> and <j>(x) i n t e r changeab ly . On 
the i n t e g r a l nota t ion he w r i t e s "It i s not easy to avoid confusion ove r 
the double u s e of J and dx. It would be fa r b e t t e r if an e n t i r e l y diffe­
ren t symbol w e r e u s e d for the definite i n t e g r a l . But the use of t he se 
symbol s for the two different p u r p o s e s h a s b e c o m e so en t r en ch ed in the 
l i t e r a t u r e that it t a k e s m o r e cou rage than the p r e s e n t au tho r h a s to 
m a k e a change" . The r e v i e w e r sugges t s an a l t e r n a t i v e solut ion: l eave 
the notat ion for definite i n t e g r a l s , and avoid ( r a t h e r than r ep l ace the 
nota t ion for) indefinite i n t e g r a l s . The au tho r h a s gone some way t o w a r d s 
th i s a l r e a d y in r ep lac ing s y s t e m a t i c i n t eg ra t ion by s y s t e m a t i c solut ion 
of s e p a r a b l e f i r s t - o r d e r equa t ions . The book i s now in i t s t h i r d edi t ion: 
if the au thor would l ike , in the four th , to take one m o r e s tep t o w a r d s 
c l e a r i n g up the confused nota t ion of the e l e m e n t a r y c a l c u l u s , he wil l 
have t h i s r e v i e w e r at l e a s t on h i s s ide . 

H. A. T h u r s t o n , Un ive r s i ty of B r i t i s h Columbia 

M a t h e m a t i c a l Methods for Digi tal C o m p u t e r s , edi ted by Anthony 
Rals ton and H e r b e r t S. Wilf. Wiley, New York , I960 . 293 + xi p a g e s . 
$ 9 -00 . 

This book should be in the hands of e v e r y p e r s o n c o n c e r n e d with 
the choice o r deve lopment of n u m e r i c a l m e t h o d s for the digi ta l c o m p u t e r 
solut ion of g e n e r a l sc ient i f ic , including s t a t i s t i c a l , p r o b l e m s . Indeed, 
a l though i t i s not fo rma l ly a textbook on n u m e r i c a l a n a l y s i s , it i s c e r t a i n 
to give the m a t h e m a t i c a l l y l i t e r a t e r e a d e r , with the m o s t r u d i m e n t a r y 
knowledge of the o rgan iza t ion and ope ra t i on of comput ing m a c h i n e r y , a 
c l e a r g r a s p of the way in which c o m p u t e r s a r e se t up to solve m a t h e m a ­
t i ca l p r o b l e m s , and some idea of the scope and l im i t a t i ons of ex is t ing 
t echn iques of n u m e r i c a l a n a l y s i s . 

The boeîc con ta ins 26 a r t i c l e s , by different a u t h o r s , w r i t t e n , with 
a s ingle except ion , in an un i fo rm f o r m a t ; e ach deal ing with a different 
n u m e r i c a l t echn ique . The a r t i c l e s include p a r a g r a p h s on the fo rmula t ion 
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