
T h e a u t h o r s a s s u m e a k n o w l e d g e of s p e c t r a l t h e o r y , h a r m o n i c 
a n a l y s i s , t h e t h e o r y of s e m i - g r o u p s and p a r t i a l d i f f e r e n t i a l e q u a t i o n s . 
T h e book c o n t a i n s a p p l i c a t i o n s to p o t e n t i a l s c a t t e r i n g , the S c h r o d i n g e r 
e q u a t i o n and t h e a c o u s t i c e q u a t i o n w i t h an inde f in i t e e n e r g y f o r m . 

T h e r e a r e four a p p e n d i c e s d e a l i n g w i t h s e m i - g r o u p s of o p e r a t o r s , 
e n e r g y d e c a y , e n e r g y d e c a y of s t a r - s h a p e d o b s t a c l e s , and s c a t t e r i n g 
t h e o r y for M a x w e l l ' s e q u a t i o n s . 

T h e t e x t shou ld be of g r e a t i n t e r e s t t o m a t h e m a t i c i a n s and 
t h e o r e t i c a l p h y s i c i s t s a s i t c o n t a i n s a lo t of m a t e r i a l w h i c h i s h igh ly 
o r i g i n a l e s p e c i a l l y t he a u t h o r s ' u s e of t he R a d o n t r a n s f o r m to g ive 
a new and m o r e n a t u r a l f o r m u l a t i o n of the S o m m e r f e l d r a d i a t i o n 
c o n d i t i o n w h i c h i s a l s o a p p l i c a b l e t o g e n e r a l h y p e r b o l i c e q u a t i o n s . 

C . R o t h , M c G i l l U n i v e r s i t y . 

P e r t u r b a t i o n M e t h o d s in A p p l i e d M a t h e m a t i c s , by J u l i a n D . 
C o l e . B l a i s d e l l P u b l i s h i n g C o m p a n y , W a l t h a m , M a s s a c h u s e t t s , 1968. 
260 p a g e s . U . S . $ 9 . 5 0 . 

T h i s book i s c o n c e r n e d w i th p e r t u r b a t i o n t e c h n i q u e s in the 
t h e o r y of d i f f e r e n t i a l e q u a t i o n s , w r i t t e n f r o m t h e po in t of v i ew of an 
a p p l i e d m a t h e m a t i c i a n , i . e . l i t t l e a t t e n t i o n i s g iven to m a t h e m a t i c a l 
r i g o r and p h y s i c a l r e a s o n i n g i s often u s e d t o ju s t i fy s t e p s in t he 
a n a l y s i s . T h e m a i n m a t h e m a t i c a l t o o l s u s e d a r e a s y m p t o t i c e x p a n s i o n s 
in t e r m s of a p a r a m e t e r and t h e i d e a of m a t c h i n g so c a l l e d " i n n e r " 
and " o u t e r " e x p a n s i o n s a t a b o u n d a r y l a y e r . 

C h a p t e r one i s a v e r y b r i e f i n t r o d u c t i o n to a s y m p t o t i c 
s e q u e n c e s and e x p a n s i o n s . 

C h a p t e r t w o i s c o n c e r n e d w i t h s i n g u l a r p e r t u r b a t i o n p r o b l e m s 
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for ordinary differential equations, the singular nature ar is ing from 
either the lowering of the order of the equations as a pa ramete r 
tends to a limit or to difficulties associated with the behaviour of 
solutions near a boundary point. Examples a re chosen from the 
theory of nonlinear oscil lations, fluid mechanics and elast ici ty. 

In chapter three , two variable expansion procedures a re 
introduced in order to investigate physical problems which are 
charac ter ized by the presence of a small force or disturbance 
which is active over a long time interval . The methods used are 
basically a generalization due to Kevorkian of Poincaré ' s idea for 
the calculations of periodic motions of slightly nonlinear oscil lat ions, 
and examples a re taken from this a r ea . The c lass ica l problem of the 
approximate solution of a differential equation with a large pa ra ­
mete r falls naturally into the discussion of this chapter . 

In chapter four, the methods developed in chapter two are 
applied to par t ia l differential equations. One problem that a r i s e s 
in the elliptic case is that when a segment of the boundary is sub-
charac te r i s t i c the boundary layer equation becomes a par t ia l 
differential equation. For the hyperbolic case in order to a s su re 
stability it is necessary that the subcharac ter i s t ics be timelike and 
under this assumption the initial value and radiation problems are 
d iscussed. The r e s t of the chapter i l lus t ra tes the general theory 
by considering examples from fluid mechanics , magneto-hydro­
dynamics, heat conduction and e las t ic -she l l theory. 

The last chapter is a continuation of chapter four in which 
var ious approximate equations (such as the t ransonic equation or 
nonlinear water-wave equation) involving several pa r ame te r s are 
studied, and their solutions are examined for various "distinguished 
l imi t s " of these p a r a m e t e r s . In par t icular the concept of near -
field and far-field equations are introduced in order to examine 
var ious problems connected with the theory of wave propagation. 

This book is a welcome addition to the l i terature on applied 
mathemat ics , having filled a gap which had previously been left 
vacant . 

David L. Colton, McGill Universi ty. 

249 

https://doi.org/10.1017/S0008439500030332 Published online by Cambridge University Press

https://doi.org/10.1017/S0008439500030332

