
Among the applications, the chapter on sorting is by far the 
longest. F i rs t ser ial sorting methods are described and evaluated. 
Then various internal sorting methods are discussed and compared 
with regard to scan length, number of stages, number of t r ans 
positions, and storage requirements . 

The mater ia l in the book was developed to a large extent in a 
graduate course at Harvard, and should be of interest to anyone 
studying general programming languages. Numerous problems are 
included to provide the necessary "finger exe rc i ses" and at the same 
time stimulate interest in programming techniques. The practical 
usefulness of the language appears limited since in its present form, 
it cannot be implemented on a computer. 

^.^ Charlotte F roese , University of Bri t ish Columbia 

Ordinary Differential Equations, by Garrett Birkhoff and 
Gian-Carlo Roba. Ginn and Co. , Boston, 1962. viii + 318 pages. 
$8. 50. 

Differential Equations, by H. S. Bear. Addison-Wesley, Reading, 
Mass. , 1962. viii + 207 pages. $7.50. 

Differential Equations, by C. W. JLeininger. Harper , New York, 
1962. x + 271 pages. $6. 00. 

These three new texts on ordinary differential equations typify 
three levels of approach to this subject, those of the mathematician, 
the applied mathematician, and the engineer, respectively. Thus 
Birkhoff and Rota begin their preface by stating "the theory of differ
ential equations is distinguished for the wealth of its ideas and methods", 
and in the course of-their book fully justify this ambitious and scholarly 
remark . Bear , however, "has given more than the usual emphasis to 
the mathematical explanations, in the conviction that there is little 
value in learning techniques by rote" , and finally, Leninger a s se r t s 
"that very few (texts) seem to be written for the student whose 
preparation is limited to the usual beginning course in engineering 
calculus". 

An outstanding feature of Birkhoff and Rota is the great variety 
and diversity of the mater ia l t reated, together with the brevity, 
lucidity, and simplicity with which the leading mathematical ideas 
are presented. A highly civilized combination of rigour and thorough
ness with informality has been achieved. As the authors state at the 
outset, they have preferred to sacrifice superficial generality rather 
than breadth. Since the subject lends itself well to the development 
of many extensions of theorems by means of exerc i ses , this is sound 
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pedagogy. The book r e q u i r e s m o r e m a t u r i t y than is usual ly a s s u m e d 
for a f i r s t c o u r s e , but it could be used for th i s pu rpose wi th sufficiently 
able s t uden t s . 

The chap t e r headings a r e : F i r s t o r d e r d i f fe ren t ia l equa t ions , 
Second o r d e r l i nea r equa t ions , P o w e r s e r i e s so lu t ions , L i n e a r 
equa t ions wi th cons tan t coef f ic ien ts , Ex i s t ence and un iqueness t h e o r e m s , 
P lane au tonomous s y s t e m s , A p p r o x i m a t e so lu t ions , Efficient n u m e r i c a l 
i n t eg ra t ion , Regu la r s ingu la r po in t s , S t u r m - L i o u v i l l e s y s t e m s , and 
Expans ions in e igenfunct ions . 

The a u t h o r s have achieved a d i s t inc t ive and va luab le con t r ibu t ion 
to the t ex t -book l i t e r a t u r e of th i s subject . 

Turn ing to the text by B e a r , we find two c h a p t e r s on F i r s t o r d e r 
equa t i ons , two on l i nea r equa t ions , one on each of the Lap lace t r a n s 
f o r m , P i c a r d f s e x i s t e n c e t h e o r e m , and s y s t e m s of equa t ions . T h e r e 
a r e i n n u m e r a b l e e x a m p l e s and p a r t i c u l a r c a s e s , and the exp lana t ions 
a r e v e r y de ta i l ed . The book would be sui table for a sho r t i n t r o d u c t o r y 
c o u r s e with s tudents of i n t e r m e d i a t e ab i l i ty , or a s a supp lemen t to a 
m o r e ambi t i ous and l e s s de ta i led text . 

The book of Le in inge r con ta ins t h r e e i n t roduc to ry c h a p t e r s on 
ca l cu lu s and s e r i e s , two c h a p t e r s on f i r s t o r d e r e q u a t i o n s , and s ingle 
c h a p t e r s on second o r d e r e q u a t i o n s , ex i s t ence of so lu t ions , Lap lace 
t r a n s f o r m , s e r i e s so lu t i ons , and app l i c a t i ons . The au tho r has taken 
s o m e t roub le to s ta te c l e a r l y c e r t a i n e l e m e n t a r y poin ts of difficulty, 
and has not a lways succeeded in s implifying m a t t e r s . However , the 
book d o e s , on the whole , ach ieve i ts s ta ted object . Many m i n o r 
t h e o r e m s a r e s t a ted in de ta i l (unfor tunate ly not in i t a l i c i zed p r i n t ) , 
and t h e r e a r e m a n y worked e x a m p l e s . T h e r e i s m u c h e m p h a s i s upon 
the Lap lace t r a n s f o r m . Most eng inee r ing s tudents in Canad ian u n i v e r 
s i t i e s a r e given m o r e t r a in ing in ca l cu lus than is a s s u m e d in th i s book. 

G.F.D. Duff, Un ive r s i ty of Toron to 

O r d i n a r y Different ia l E q u a t i o n s , by L. S. Pon t ryag in . 
T r a n s l a t e d f rom the R u s s i a n by Leonas K a c i n s k a s and Wal te r B . Coun t s . 
A d d i s o n - W e s l e y , 1962. 

T h e r e a r e m a n y people , both s tudents and work ing s c i e n t i s t s , 
who have l e a r n e d c a l c u l u s , l i n e a r a lgeb ra and an in t roduc t ion to 
d i f fe ren t ia l e q u a t i o n s , but who have found that they need a d e e p e r 
unde r s t and ing of d i f fe ren t ia l equa t i ons . Th i s book by Pon t ryag in wi l l 
m a k e exce l len t r e ad ing for t he se people , p a r t i c u l a r l y if t h e i r m a i n 
i n t e r e s t is in n o n - l i n e a r equa t ions and s tab i l i ty . Some t o p i c s , such 
a s so lu t ions in s e r i e s , n u m e r i c a l m e t h o d s , and boundary va lue 
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