
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 
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