
C a m p b e l l - H a u s d o r f f f o r m u l a for e x p o n e n t i a l s , and an i n t roduc t i on to 
the cohomology t h e o r y of Lie a l g e b r a s . F i n a l l y , the ! r e s t r i c t e d 1 L ie 
a l g e b r a s a r i s i n g in the c a s e of p r i m e c h a r a c t e r i s t i c a r e d i s c u s s e d in 
s o m e de t a i l . Now follow the p roofs of the e x i s t e n c e of a faithful f inite 
d i m e n s i o n a l r e p r e s e n t a t i o n for e v e r y finite d i m e n s i o n a l Lie a l g e b r a , 
both for c h a r a c t e r i s t i c z e r o and for p r i m e c h a r a c t e r i s t i c ( C h a p t e r VI), 
the c l a s s i f i c a t i on of the i r r e d u c i b l e r e p r e s e n t a t i o n s by m e a n s of 
C a r t a n 1 s dominan t i n t e g r a l funct ions and, a s a b y - p r o d u c t , independen t 
p roofs for the e x i s t e n c e of sp l i t s imp le Lie a l g e b r a s c o r r e s p o n d i n g to 
e v e r y connec ted Dynkin d i a g r a m ( C h a p t e r VII), and Weyl1 s f o r m u l a 
for the s imple c h a r a c t e r s d e r i v e d by m e a n s of F r e u d e n t h a l ' s p u r e l y 
a l g e b r a i c a p p r o a c h ( C h a p t e r VIII). The two final c h a p t e r s a r e devoted 
to the d e t e r m i n a t i o n of the a u t o m o r p h i s m g roups of the n o n - e x c e p t i o n a l 
sp l i t s imp le Lie a l g e b r a s o v e r an a l g e b r a i c a l l y c losed field of c h a r a c 
t e r i s t i c z e r o and to a p p l i c a t i o n s of the r e s u l t s : the spl i t s imp le Lie 
a l g e b r a s obta ined before a r e now shown to be n o n - i s o m o r p h i c , and 
t h e r e e m e r g e m e t h o d s to obtain c l a s s i f i c a t i o n of finite d i m e n s i o n a l 
s imp le Lie a l g e b r a s o v e r a r b i t r a r y f ie lds of z e r o c h a r a c t e r i s t i c . In 
both c h a p t e r s , the pos s ib i l i t y of extending the r e s u l t s to the c a s e of 
p r i m e c h a r a c t e r i s t i c i s m e n t i o n e d , but the r e a d e r i s r e f e r r e d to the 
l i t e r a t u r e . 

E a c h c h a p t e r ends with a co l l ec t ion of i n t e r e s t i n g e x a m p l e s , 
m a n y of t h e m highly n o n - t r i v i a l , des igned to supp lemen t the text in 
v a r i o u s w a y s . 

The b ib l i og raphy of about 150 i t e m s is m e a n t to p r o v i d e the 
p r i n c i p a l r e f e r e n c e s for the tex t and f u r t h e r r e a d i n g on the v a r i o u s 
a p p l i c a t i o n s and r e l a t e d s u b j e c t s . It i s full, but i s n o t - - a n d is not 
in tended to b e - - e x h a u s t i v e . 

Hanna N e u m a n n 

E l e m e n t a r y Di f fe ren t ia l E q u a t i o n s , by Wi l l i am Ted M a r t i n and 
E r i c R e i s s n e r . Second edi t ion . A d d i s o n - W e s l e y , Read ing , 
M a s s a c h u s e t t s , 1961 . x i i i + 331 p a g e s . $ 6 . 7 5 . 

The f i r s t edi t ion of t h i s book w a s pub l i shed in 1956 and r e v i e w e d 
by J . K o r e v a a r in the A m e r i c a n M a t h e m a t i c a l Monthly , Vol . 65 , No. 6, 
J u n e - J u l y 1958, pp . 4 5 7 - 9 . The second edi t ion c o n t a i n s m a n y new 
e x e r c i s e s but i s not e s s e n t i a l l y d i f ferent f rom the f i r s t . C o n s e q u e n t l y , 
the c i ted r ev i ew is equal ly p e r t i n e n t to the second ed i t ion , and t h i s 
r ev i ew wil l be br ief . 

The book is des igned a s a text for an i n t r o d u c t o r y c o u r s e and 
d e s e r v e s to be r e c o m m e n d e d for t h i s p u r p o s e . The i n t r o d u c t o r y 
c h a p t e r on the n a t u r e and o r ig in of d i f fe ren t i a l equa t i ons c o n t a i n s 
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attractive mater ia l which the student may not appreciate until he has 
developed some skill in solving equations. As the authors suggest, 
some of this mater ia l may be inserted at convenient points throughout 
the text. 

The treatment of power ser ies solutions is exceptionally good. 
The student is first introduced to this topic in connection with first 
order linear equations. From this, he progresses gradually to ser ies 
solutions of non-linear first order equations, second order equations, 
and nth order equations. The distinction between solutions at ordinary-
points and at regular singular points is clearly drawn. Many examples 
are used to clarify the discussion. 

Systems of first order equations are treated without the use of 
mat r ix notation. This reviewer, in common with the ear l ier one, 
regards this as unfortunate. A similar comment applies to the failure 
to exploit the operator D in the solution of linear equations with 
constant coefficients. 

The chapter on approximate solutions of differential equations 
leads up to a proof of Picard ' s existence and uniqueness theorem. 
There is a short chapter on finite difference equations. 

The last chapter is devoted to partial differential equations 
which can be solved by finding solutions for corresponding ordinary 
equations. This reviewer, unlike the previous one, approves of this 
chapter. 

Randal H. Cole, University of Western Ontario 

Les transformations intégrales a plusieurs variables et leurs 
applications, H. Délavault. (Mémorial des sciences mathématiques, 
fascicule CXLV1IL ) Gauthier Vil lars , Pa r i s , 1961. 94 pages. 

A number of books have been written on individual integral 
transformations in several variables . Here the salient facts on such 
transformations in general, and various part icular transformations 
are collected. The purpose of the authoress in doing so is best 
expressed in her own words, "Un cours en Sorbonne du Professeur 
H. Villat nous montre tout lr intérêt quf il y a à considérer les 
développements en série de fonctions propres , associées aux 
équations différentielles du deuxième ordre , sous l ' aspect de 
transformations intégrales finies. . . . C ' e s t ce changement de point 
de vue qui justifie l1 étude que nous allons faire. " 

The book comprises eight chapters, and three appendices, the 
first chapter being devoted to integral transformations in general. 
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