
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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p r o b l e m s , a r e omi t ted c o m p l e t e l y , but the m a t e r i a l which is c o v e r e d 
i s done supe rb ly . Th is inc ludes a tho rough study of l i n e a r equa t ions 
and s y s t e m s (using r e s u l t s f rom l i nea r a l g e b r a ) , e x i s t e n c e and unique
n e s s t h e o r e m s , including dependence on in i t i a l condi t ions and p a r a 
m e t e r s , and a g r e a t deal of m a t e r i a l on s tab i l i ty . The c h a p t e r on 
s tabi l i ty con ta ins many top ic s se ldom t r e a t e d on th i s l eve l , such a s 
l imi t c y c l e s , s t a t e s of e q u i l i b r i u m of t w o - d i m e n s i o n a l au tonomous 
s y s t e m s , and s tab i l i ty of pe r iod i c so lu t ions . Many phys i ca l app l i ca 
t ions a r e given to i l l u s t r a t e the r e s u l t s . They a r e i n t e g r a t e d with the 
t h e o r e t i c a l m a t e r i a l , r a t h e r than being co l l ec t ed in one p lace w h e r e a 
lazy r e a d e r can avoid t h e m . The m o s t i n t e r e s t i n g phys i ca l app l i ca t i ons 
a r e the d i s c u s s i o n s of e l e c t r i c a l c i r c u i t s , v a c u u m tube o s c i l l a t o r s , 
and cen t r i fuga l g o v e r n o r s . 

B e c a u s e of the o m i s s i o n of s e v e r a l t op i c s and b e c a u s e of the 
a b s e n c e of p r o b l e m s and t r i v i a l e x a m p l e s , th i s book is p robab ly not 
ideal a s a text for an i n t e r m e d i a t e c o u r s e in d i f fe ren t i a l equa t i ons . 
Th i s i s not in tended a s a c r i t i c i s m , b e c a u s e p r e s u m a b l y the au tho r 
w a s not a t t emp t ing to w r i t e a text for use in Canad ian and A m e r i c a n 
u n i v e r s i t i e s . He h a s , h o w e v e r , succeeded in w r i t i n g a book which 
should be r e a d by e v e r y o n e who t e a c h e s d i f fe ren t ia l equa t ions or u s e s 
t h e m in phys i ca l a p p l i c a t i o n s . 

F r e d B r a u e r , U n i v e r s i t y of Wiscons in 

In t roduc t ion to Non l inea r Di f fe ren t ia l and I n t e g r a l E q u a t i o n s , 
by Haro ld T. Dav i s . Dover P u b l i c a t i o n s , New York , 1962. ix + 566 
p a g e s . Pape rbound $ 2 . 0 0 . 

T h i s vo lume i s an u n a l t e r e d v e r s i o n of the w o r k f i r s t pub l i shed 
in I960 by the United S t a t e s Atomic E n e r g y C o m m i s s i o n . It a p p e a r s 
to be d i r e c t e d toward e n g i n e e r s , p h y s i c i s t s , and appl ied m a t h e m a t i c i a n s 
who know l i t t le about the sub jec t , but who a r e ac tua l ly confronted wi th 
n o n l i n e a r p r o b l e m s . That i s , the book c o n s i s t s l a r g e l y of an a t t e m p t 
to define the field and a p r e s e n t a t i o n of some of the m e t h o d s and t e c h 
n i q u e s which have p roved useful in a t t ack ing c e r t a i n n o n l i n e a r p r o b l e m s . 
In add i t ion , the au tho r usua l ly t r i e s to p rov ide the r e a d e r wi th some of 
the b a c k g r o u n d r e q u i r e d for an unde r s t and ing of the m e t h o d s and t e c h 
n i q u e s . F o r e x a m p l e , C h a p t e r 6 i s a 50 page d i g r e s s i o n on e l l ip t i c 
i n t e g r a l s , e l l ip t i c funct ions and the ta funct ions (with s h o r t t a b l e s ! ), 
t h e s e be ing e s s e n t i a l for a l a t e r d i s c u s s i o n of the second o r d e r d i f fer 
en t i a l equa t ion of po lynomia l c l a s s , 

A(y) y " + B(y) y ! + C(y) (y' )Z + D(y) = 0 

(where A, B , C, D a r e po lynomia l s in y whose coef f ic ien ts a r e 
funct ions of x) . 

3 1 6 

https://doi.org/10.1017/S0008439500027119 Published online by Cambridge University Press

https://doi.org/10.1017/S0008439500027119

