
Lu = S a (x, u, u )D D.u + . . . = f . 
ij x i j 

Hence the re a r e e s sen t i a l l y four s e p a r a t e (but r e l a t ed ) t heo r i e s d i s cus sed in this 
book. (There a r e a lso c h a p t e r s on el l ipt ic s y s t e m s , and on v a r i a t i o n a l p r o b l e m s 
per s e . ) 

Let W (Œ ) denote the Sobolev space of r e a l - v a l u e d functions on Q having 

s q u a r e - s u m m a b l e genera l i zed de r iva t ives of al l o rders < k . Call a subspace W 
1 

of W (Q ) " a d m i s s i b l e " for a given c l a s s of equat ions , if the un iqueness t h e o r e m 

for the D i r i ch l e t p r o b l e m is valid in W "in the sma l l , " i . e . , if solut ions in W 
of Lu(x) = f(x), x e Q! ; u(x) - 0, x e dQ\ a r e unique for s m a l l se t s Q1 CŒ 
The p r i n c i p a l r e s u l t s of the book cons i s t of the de t e rmina t i on of n e c e s s a r y and 
sufficient condit ions (in t e r m s of in tegrabi l i ty p r o p e r t i e s of the coefficients) in 
o r d e r that an a r b i t r a r y a d m i s s i b l e solution to a given c lass of equations p o s s e s s 
s o m e addi t ional r e g u l a r i t y p r o p e r t y , such as boundedness or Holder cont inui ty. 
N e c e s s a r y condit ions a r e der ived (in the Introduction) by s imple cons ide ra t i ons ; 
the ma in p a r t of the book is devoted to proving the i r sufficiency. It is a s sumed 
throughout the book that Q is a bounded se t in n - s p a c e , and that the equat ions 
studied a r e uniformly el l ipt ic on Q . Uniform el l ipt ic i ty is defined as usua l for 
l inear equat ions , w h e r e a s for q u a s i - l i n e a r equat ions , e . g . in d ive rgence form, 
the definition is as fol lows: 

8a.(x, u, p) 

v ( | u | ) ( 1 + | P | ) m - 2 m 2 < 2 - ^ — e . g . 

< n ( | u | ) ( l + | p | ) m " 2 | g | 2 

for al l r e a l n - v e c t o r s £ , where m > 1 is a fixed constant , and where v and 
\i a r e cons tants depending only on | u | . 

The au thors have a t tempted to give a se l f -conta ined and comple te solution 
to the p r o b l e m s posed; many of the r e s u l t s a r e published h e r e for the f i r s t t i m e . 
Granted a few bas i c r e s u l t s of functional ana lys i s , the a r g u m e n t s a r e e l e m e n t a r y . 
Mos t of them a r e a l so difficult - Chapter 3, for example , gives a comple te 
de r iva t ion of the famous a p r i o r i e s t i m a t e s of Schauder , which though frequent ly 
r e f e r r e d to, a r e se ldom proved in tex tbooks . 

No appl ica t ions a r e given, ne i the r to phys i ca l nor m a t h e m a t i c a l top ics . 
F o r f a r - r e a c h i n g m a t h e m a t i c a l appl ica t ions of re la ted r e s u l t s , we r e f e r to 
Mult iple In tegra ls in the Calculus of Var i a t ions , by C . B . M o r r e y , Grund lehren 
der Math. Wis s . Vol. 130, Spr inger , B e r l i n (1966). 

The t r ans l a t ion f rom the 1964 R u s s i a n edit ion was edited by L. E h r e n p r e i s , 
and is comple te ly adequa te . 

Colin Clark, Unive r s i ty of B r i t i s h Columbia 
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