
se t s of z e r o m e a s u r e . The second chap te r c o v e r s funct ions, continuity, 
un i fo rm conve rgence , approx ima t ions to continuous functions, l i n e a r 
funct ions , Dini d e r i v a t i v e s , monotone and convex funct ions, ending 
with some in t e r e s t i ng r e s u l t s about infinitely different iable functions. 

Arwel E v a n s , McGill Univers i ty 

The Extens ion of Darboux1 3 Method, by D. H. P a r s o n s . 
M é m o r i a l des Sciences m a t h é m a t i q u e s 14Z, Gau th ie r V i l l a r s , P a r i s , 
1960. 75 p a g e s . $ 4 . 25 o r 20 N F . 

Th i s t r a c t of 75 pages d e s c r i b e s the au tho r ' s theory of a c e r t a i n 
c l a s s of p a r t i a l different ial equat ions of the second o r d e r in t h r ee i nde 
pendent v a r i a b l e s . The work i s an extension of Darboux ' s me thod for 
equat ions with two independent v a r i a b l e s , which in t u rn a r o s e f rom the 
w o r k of Monge, A m p e r e , and Laplace on the -explicit solution by quad
r a t u r e s of p a r t i a l different ia l equat ions . 

F o r the p u r p o s e s of h i s work the au thor u s e s a modif ied definition 
of a c h a r a c t e r i s t i c a s an i n t eg ra l e lement of contac t of a sui table o r d e r 
n, which sa t i s f i e s a fu r the r total different ial equat ion. The rank of the 
p a r t i a l d i f ferent ia l equat ion is defined by m e a n s of a d i s c r i m i n a n t , and 
the au tho r shows that for r anks 1 o r 2 t h e r e a r e r e spec t i ve ly 1 o r 2 
d is t inc t s y s t e m s of c h a r a c t e r i s t i c s of each o r d e r n > 2. If the equat ion 
h a s r ank 3, t h e r e a r e no c h a r a c t e r i s t i c mu l t i p l i c i t i e s and th i s theory 
does not apply. 

The r e l a t ionsh ip of involution is defined for p a i r s of equa t ions , 
one of which i s of r a n k 1 o r 2, and the au thor gives n e c e s s a r y and 
sufficient condi t ions that two equat ions should be in involution. Such 
equat ions p o s s e s s an infinity of common i n t e g r a l s and have in common 
a c h a r a c t e r i s t i c of e ach o r d e r g r e a t e r than n. The au thor shows how 
knowledge of ano the r equation in involution with a given one enab les the 
p r o b l e m of finding the c h a r a c t e r i s t i c s to be reduced . 

It i s shown that if t h e r e ex i s t s one c h a r a c t e r i s t i c sy s t em of o r d e r 
2 with 5 i n v a r i a n t s , then an in t eg ra l can be found by solving the p a r t i a l 
d i f ferent ia l equat ions of the f i r s t o r d e r . The work concludes with a 
n u m b e r of spec ia l c a s e s and e x a m p l e s . An extens ion of t he se t h e o r e m s 
t o equat ions with m independent v a r i a b l e s i s s t a t ed without d i s cus s ion . 

This i s an i n t r i c a t e w o r k in the c l a s s i c a l s ty le , in which a subject 
that has long r e s i s t e d genera l i za t ion has been m a d e to yie ld success fu l 
and i n t e r e s t i n g r e s u l t s . 

G. F . D . Duff, Univers i ty of Toron to 
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