
as m u c h t ime is taken in the e a r l i e r y e a r s gaining a m a s t e r y of c e r t a i n tools 
f rom ana lys i s before the s tudent e m b a r k s on a study of p a r t i a l d i f ferent ia l 
equat ions that does not sac r i f i ce the r igour his e a r l i e r t ra in ing leads him to 
demand . N e v e r t h e l e s s , m o s t of the m a t e r i a l is wel l within the capabi l i t i es of 
honours s tudents in their junior y e a r s , and with carefu l planning, s t a n d a r d s of 
p r e p a r a t i o n need not be c o m p r o m i s e d . An advantage of the text under r ev iew is 
that i ts p r e s e n t a t i o n does faci l i ta te i ts in t roduct ion at such a t ime, for it r e q u i r e s 
a knowledge of m u l t i v a r i a t e ana lys i s and o r d i n a r y di f ferent ia l equat ions that can 
be gained by a s tudent after two y e a r s at un ive r s i t y . When he u s e s the text 
c o n c u r r e n t l y with a c o u r s e in complex v a r i a b l e s the s tudent will be r eady to unde r 
stand the deve lopment of spec ia l functions that c o m p r i s e the las t third of the book. 

The m a t e r i a l covered in P a r t 1 is as fol lows: fo rmula t ion of p . d . e . and the i r 
c l ass i f i ca t ion with solut ions by the method of c h a r a c t e r i s t i c s , G r e e n ' s functions, 
and s e p a r a t i o n of v a r i a b l e s with the theory of eigenfunction expans ions ; potent ia l 
theory ; i n t eg r a l equa t ions . P a r t 2 cove r s B e s s e l functions, s p h e r i c a l h a r m o n i c s , 
H e r m i t e and L a g u e r r e P o l y n o m i a l s . The s ty le of p r e s e n t a t i o n is ve ry s i m i l a r 
to that used by such e a r l i e r R u s s i a n au thors as P e t r o v s k i i , Tychanov and 
S a m a r s k i in the i r t ex t s ; al though these texts a r e used by phys ics and engineer ing 
sc i ence s tudents in Russ i a , t he re is no lack of m a t h e m a t i c a l de ta i l . One m a i n 
di f ference h e r e is that the concept of genera l i zed functions, adequate ly in t roduced 
in an appendix, is used throughout . Also , only e l e m e n t a r y functions p lus the 
e r r o r function a r e used to i l l u s t r a t e the theory in the f i r s t p a r t ; th is avoids 
depa r t ing f rom the m a i n a r g u m e n t of the theory to develop p a r t i c u l a r p r o p e r t i e s , 
though it does the reby l imi t the r ange of examples c o n s i d e r e d . 

P a r t i c u l a r c r i t i c i s m s can be m a d e : t h e r e is no ment ion of i n t eg r a l t r a n s 
f o r m s , which a r e ce r t a in ly powerful tools in the solut ion of the heat conduction 
equat ion . The sho r t chapte r on the de r iva t ion of p a r t i a l d i f ferent ia l equat ions 
is somewhat br ief and, in p l a c e s , m i s l e a d i n g when the phys i ca l a s s u m p t i o n s 
r equ i r ed a r e not even men t ioned . This sec t ion would need to be supp lemented . 
F u r t h e r , a l though a l l the t h e o r e m s r equ i r ed in the logical deve lopment of the 
subject a r e s ta ted , on occas ion this i s done without proof ( e . g . the ex i s t ence of 
an infinite se t of e igenvalues for a r e g u l a r S tu rm-Lou iv i l l e s y s t e m ) . This is 
unde r s t andab le ; however , (in the t r a n s l a t i o n at leas t ) no men t ion is m a d e of 
w h e r e a su i table proof can be found, so that the r e a d e r is left unaware of the 
i n t r i c a c i e s involved. In fact, t h e r e is only a l i s t of a dozen (s tandard) texts in 
Engl i sh to s e r v e as r e f e r e n c e s ; the job of t r ans la t ion , it s e e m s , should include 
fill ing in such gaps in m o r e deta i l if the books a r e to be helpful for s tuden t s . 

T h e r e a r e a number of p r o b l e m s at the end of each c h a p t e r . The 
t r a n s l a t i o n is good and the re a r e few m i s p r i n t s , though in p l aces t h e r e is 

confusion over notat ion ( e . g . both V2<j> and &§ a r e used to r e p r e s e n t the 

Lap lac ian of the function <|> , while V 2 x is a lso used to r e p r e s e n t an i n c r e m e n t 
x - x ) . To conclude, this book can definitely be r ecommended to the student, 

not n e c e s s a r i l y as the ba s i c text, but ce r ta in ly as c o l l a t e r a l r e a d i n g . It wil l 
put h im in contac t with the excel lent s tyle of many of the p r e s e n t R u s s i a n 
a u t h o r s . 

S. H. Smith, Un ive r s i ty of Toronto 

L e c t u r e s on the n u m e r i c a l solut ion of l inear , s ingular and nonl inear 
d i f ferent ia l equat ions , by D . G r e e n s p a n . P r e n t i c e Hall I n c . , 1968. 185 p a g e s . 
U . S . $ 6 . 9 5 . 

This book is based on l e c t u r e s given by the author at a s e r i e s of s u m m e r 
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confe rences at the Un ive r s i ty of Michigan and is concerned with the use of f inite 
d i f ference me thods to solve l inear , s ingu la r and nonl inear p a r t i a l d i f fe ren t ia l 
equa t ions . The app roach is e s s e n t i a l l y that of a su rvey , with e m p h a s i s being 
placed on p r o b l e m s which a r i s e in m a t h e m a t i c a l p h y s i c s . The value of the book 
is enhanced c o n s i d e r a b l y by the inc lus ion of an ex tens ive b ib l iography . 

David Coiton, McGil l Un ive r s i t y 

Func t ion t heo re t i c me thods in p a r t i a l d i f ferent ia l equat ions , by 
R o b e r t P . G i l b e r t , Academic P r e s s , New York, 1969. 311 p a g e s . U . S . $ 1 7 . 5 0 . 

P r o b a b l y one of the m o s t f r u s t r a t i n g and i r r i t a t i n g fa tes to befal l a 
m a t h e m a t i c i a n is to m a k e a s ignif icant d i s c o v e r y and then have it a t t r ibu ted to 
someone e l s e . This is the s i tua t ion in which the author of the m o n o g r a p h under 
r e v i e w finds h imsel f and hopefully this book wil l s e r v e to se t the r e c o r d s t r a i g h t . 
The d i s c o v e r y in ques t ion is the "envelope m e t h o d " f i r s t obtained by the author 
in 1958 and s ince then often a t t r ibu ted m i s t a k e n l y to e i ther Landau, B jo rken , or 
Po lk inghorne and Sc rea ton . This method is a g en e ra l i z a t i o n of H a d a m a r d ' s 
Mul t ip l ica t ion of S ingula r i t i es T h e o r e m to functions of s e v e r a l complex v a r i a b l e s 
and with the author playing a leading ro l e in i ts deve lopment has had wide 
appl ica t ions to both the analyt ic theory of p a r t i a l d i f ferent ia l equat ions and to 
bas i c p r o b l e m s a r i s i n g in the theo ry of po ten t ia l s c a t t e r i n g . 

The book is divided into five c h a p t e r s . Chapter One is devoted to an 
in t roduct ion to the theory of s e v e r a l complex v a r i a b l e s and in p a r t i c u l a r the 
de r iva t ion of the "envelope m e t h o d " . In Chapter Two i n t e g r a l o p e r a t o r t echniques 
in conjunction with the "envelope m e t h o d " a r e used to s tudy the ana ly t ic p r o p e r t i e s 
of h a r m o n i c functions of (p + 2) v a r i a b l e s . This m a t e r i a l is des igned to b r idge 
the gap be tween t r ad i t i ona l t r e a t i s e s on p a r t i a l d i f ferent ia l equat ions and the 
function t heo re t i c a p p r o a c h . Chapter Th ree is a c l e a r p r e s e n t a t i o n of the e legant 
i n t e g r a l o p e r a t o r method developed by B e r g m a n and Vekua to inves t iga te l inear 
e l l ip t ic p a r t i a l d i f fe ren t ia l equat ions with ana ly t ic coef f ic ien ts . Ex tens ions of 
this approach a r e m a d e to the study of non l inear e l l ip t ic equat ions sat isfying 
gene ra l i zed G o u r s a t da t a . Chapter F o u r is devoted to the study of c e r t a i n c l a s s e s 
of s ingular e l l ip t ic p a r t i a l d i f fe ren t ia l equat ions which a r e r e l a t ed to We ins t e in ' s 
gene ra l i zed axia l ly s y m m e t r i c po ten t ia l equat ion. The use of the a u t h o r ' s 
"envelope m e t h o d " p lays a c e n t r a l r o l e h e r e in obtaining t h e o r e m s concern ing 
the locat ion of s i n g u l a r i t i e s and growth condi t ions for e n t i r e so lu t ions . The 
f inal chap te r is concerned with i l l u s t r a t i ng how function t heo re t i c m e t h o d s (and 
in p a r t i c u l a r the "envelope me thod" ) m a y be used to study the s c a t t e r i n g p r o b l e m s 
which a r i s e in quantum m e c h a n i c s and quantum field theory . 

The book is c l e a r l y w r i t t e n and wel l o r g a n i z e d . It should b e c o m e a 
s t andard in the field along with B e r g m a n ' s I n t eg ra l O p e r a t o r s in the Theory of 
L inea r P a r t i a l Di f fe ren t ia l Equat ions [Springer , 1961] and Vekua ' s New Methods 
for Solving El l ip t ic Equat ions [Wiley, 1967] . 

David Coiton, McGil l Un ive r s i t y 

540 

https://doi.org/10.1017/S0008439500030848 Published online by Cambridge University Press

https://doi.org/10.1017/S0008439500030848

