
University Calculus with Analytic Geometry, by C B . Morrey, J r . 
Addison Wesley Publishing Company, Reading, Mass, 1962. 
xiv + 754 pages. $12.50. 

Over the past five or ten years many very similar American 
calculus texts have appeared: 600 or more pages long; covering 
two yea r s ' work; rigorous (in the sense that they mention c and 6) 
but definitely texts of calculus, not analysis. They have mostly the 
same vices and the same rather dull v i r tues , and the prospect of 
reading through yet another could well be somewhat unappetizing. 
It is therefore pleasant that the book under review is definitely above 
the general level. The author has tried to make the book "logically 
more satisfactory than" most texts , but not to "change the total 
subject mat ter in any radical way". I therefore refrain from 
repeating the list of contents, but comment on the innovations. 

The author is very careful about conditions under which formulae 
are valid. An early theorem states that if x ^ x then the line through 
(x ,y ) and (x , y ) has equation 

y " y i = T - T T - ( X - X i ) -
Z 1 

In how many texts is the proviso "x 4 x " forgotten! In the 

same vein, we read "If two lines a re parallel , they are both ver t ical or 
they have the same slope". [My ital ics. ] The treatment is throughout 
as careful as this, and in my opinion the only possible improvement 
here would be to use direct ion-rat ios instead of slopes, so making most 
of the provisos unnecessary. 

Between the prel iminary work and the calculus proper is a 
"Review": an intuitive introduction to l imits , derivatives, and 
integrals . This is the kind of thing which any good lec turer gives 
to his c lass , but is seldom seen in a text. 

Although the author draws attention to his t reatment of implicit 
differentiation in the preface, I did not find this part icularly good. 
The statement 

Z Z 
"The relation defined by the equation x +y - 4 = 0 consists of 

two functions y defined by the equations y (x) = + ~\/4-x2 and 

y2(x) =-V4~x 2 " 
is neither elegant, prec ise , nor illuminating; and there is no mention 
of local solution, which is the important concept here . 
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The t r e a t m e n t of g r e a t e s t and l ea s t va lues is e x e m p l a r y : not 
only in text , but even in the e x a m p l e s (and b i t t e r e x p e r i e n c e shows 
tha t th i s is m o s t unusual) the au thor p r o v e s that h is g r e a t e s t va lues 
r ea l ly a r e g r e a t e s t v a l u e s , and not m e r e l y loca l m a x i m a . 

In a va l i an t a t t empt to m a k e d i f fe ren t ia l s r e s p e c t a b l e , the au tho r 
defines d i f fe ren t ia l s of functions only: s t a r t i ng f rom y = f(x) he 
i n t e r p r e t s x and y a s funct ions , r e w r i t e s the r e l a t ion a s y(t) = 
f[x(t)], and defines dy a s a b i n a r y function. However , he then 
i n t r o d u c e s ambigu i ty by us ing dy a l s o a s an abb rev i a t i on for dy (a ,h ) . 
Of c o u r s e , taking y a s an expl ic i t function of x, ins t ead of having 
x and y impl ic i t ly r e l a t ed , p r e v e n t s the i m p o r t a n t use of d i f f e ren t i a l s , 
n a m e l y putt ing e i t h e r dx = 0 o r dy = 0 a t wil l to find s t a t i ona ry va lue s 
of e i t h e r v a r i a b l e with r e s p e c t to the o the r . 

An i n t e r e s t i n g and va luable point i s a decent t r e a t m e n t of a r e a 
a t the beginning of the c h a p t e r on i n t eg ra t i on . The t r e a t m e n t of 
p r e s s u r e , too, with phys ica l p r i n c i p l e s c l e a r l y s ta ted , is exce l l en t , 
and poin ts the m o r a l for any app l ica t ion of i n t eg ra t ion . (The p r i n c i p l e s 
a r e enough to imply that fo rce i s the i n t e g r a l of p r e s s u r e with r e s p e c t 
to a r e a . ) 

Po in t s which p a r t i c u l a r l y p l e a s e d m e a r e > 

(i) The proof of the un iqueness of the l imi t of a given function at a 
given point before the use of the p h r a s e "The l i m i t " o r the 
nota t ion l i m f(x) = & . 

x->a 
(ii) The avoidance of the nota t ion l im f(x) = 0 0 . So often a w r i t e r 

x-*a 
t akes pa ins to point out that t h e r e i s no such thing a s 00, and a 
l i t t le l a t e r s e t s someth ing equal to it! 

(iii) The t r e a t m e n t of the a p p r o x i m a t i o n to i n c r e m e n t s by d i f fe ren t ia l s 
a s p a r t of the m e a n - v a l u e t h e o r e m , with an e s t i m a t e of the e r r o r 
in the a p p r o x i m a t i o n . 

The t r e a t m e n t of p a r a m e t r i c and p o l a r equa t ions wil l p l e a s e 
eve rybody . In p a r t i c u l a r , the fo rmula in p o l a r s for the angle be tween 
the x a d i u s - v e c t o r and the t angen t - l i ne con ta ins an addi t iona l mul t ip l e 
of TT which is usua l ly skipped o v e r , but i s h e r e t r e a t e d p r o p e r l y . 

More could be sa id , but l e t us j u s t no t ice that the t r e a t m e n t of 
p a r t i a l d e r i v a t i v e s i s c l e a r e r than u sua l . Th i s r e v i e w e r , however , 
having j u s t w r i t t e n h i s own book on the subject , wil l not be expec ted to 
a d m i t that it i s p e r f e c t . 

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