
to the point where it could be applied to some ring theoret ic p rob l ems . 
The book ends with three appendices; the f i rs t concerns the represen ta t ion 
of a commutative ring as a ring of functions and the second and third 
develop some of the theory of group r ings . Appendix 3, on semipr ime 
group r ings , was wri t ten by I. G. Connell. 

This should be an excellent textbook for a course in ring theory. 
There is a large selection of problems on all levels of difficulty. 

A few typographical e r r o r s were noted. The only confusing one 
occurs on page 29, line 2: Replace 1 = rx by 1 - rx . The author has 
also communicated the following cor rec t ion : "Proposi t ion 2 on page 110 
and Colollary 1 on page 111 requi re the additional assumption that R 

R 
be finite dimensional . The proof of the former is incomplete; it 
r emains to be shown that, for any non-zero divisor r of R, qr = 0 
implies q "- 0. This is an easy consequence of the fact that rR is large, 
which is proved as follows, using an argument by Lesieur and.Croisot 
(1959): Suppose rROsR = 0 for some s in R, then 2. n r sR is 

i > 0 
seen to be a d i rec t sum, and the finite dimensionali ty of R leads to 
s = 0.» R 

Gerald Losey, Universi ty of Manitoba 

Ring and rad ica l s , by N. J. Divinsky. University of Toronto. 
$7 .50. 

A review of a book on ring theory should s ta r t with a short 
summary of the history of the subject, and we take this opportunity to 
c o r r e c t some of the h is tor ica l r e m a r k s made by the author. 

The genera l theory of associat ive r ings has i ts roots in the 
theory of finite dimensional a lgebras as developed by Dickson and 
Wedderburn, and the abs t rac t ideal theory introduced by Emmy Noether . 
Probably, the corners tone of general ring theory was laid in Ar t in ' s 
famous paper of 1927, where the s t ruc ture of r ings with both chain 
conditions was given: Students of E. Noether have tried to extend 
this resul t , and the s t ruc ture of r ings with only the minimum condition 
was given almost simultaneously by Hopkin (1938) and Levitzki (1939). 
(Levitzki* s paper had been sent ea r l i e r to Artin, but due to the p r e - w a r 
conditions in Europe, the f i r s t copy was lost, and when this was found out 
it was published hasti ly some months after Hopkin's publicat ion.) 

The s t ruc ture theory of r ings emphasizes the radica l N of a ring 
R, by which the s t ruc ture problem can be split into three p a r t s : 
charac te r iza t ion of s emi - s imple r ings R/N; the s t ruc ture of radica l 
r ings N, and finally the patching together of N and R/N (where 
cohomology may be useful). The var ious charac ter iza t ions of the 
rad ica ls , especially P e r l i s ' (1942), led to the basic r esu l t of Jacobson 
(1945) on the s t ruc tu re of ring without finiteness conditions, which was a 
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turning point in the ring theory. In the same attempt of avoiding chain 
conditions other types of radicals were found: the upper and lower nil 
rad ica l by Baer (1943); the locally nilpotent radica l by Levitzki (1943) and 
the Brown-McCoy radical (1947). These developments revealed that there 
a re two ways to attack radical theory: one, the 'going up' method, 
searches for a maximal ideal N with a given proper ty; and the other 
approach,the 'going down', looks for a maximal homomorphic image of 
R with a given property whose kernel is the radica l N. Both approaches 
were carr ied out in the general theory almost simultaneously. The f i r s t 
approach being presented by Amitsur * (1952, 1954), and the second by 
Kurosh (1953). The methods a re complementary, and the useful rad ica ls 
for a general s t ruc ture theory are those which can be attacked from both 
d i rec t ions . Since then the general theory of radicals has been developed 
by Andrunakievitch, Divinsky, and others , and is now in a 'ca tegorical 
a lgebra ' phase of expansion. 

This is as far as avoiding chain conditions goes. Recently a 
surpr is ing push has been given to associat ive ring theory by going back 
to the ascending chain condition, where all is based on trying to extend 
the p r e - c l a s s i c a l fact that a commutative integral domain can be 
embedded in a field. This push was given in Goldie's paper (1958), on the 
embedding of p r ime r ings with ascending chain conditions in simple r ings 
with the minimum conditions, and i ts generalization to s emi -p r ime r ings . 
We take this opportunity to point out that many of these resul t s a re already 
found in another form in the papers of R . E . Johnson in 1951-1954, which 
unfortunately have not influenced the community of a lgebrais ts as Goldie's 
paper did. 

These a re the stages of the theory of r ings, which the book of 
Divinsky covers . Namely, the developments in the general theory of 
radica ls , r ings with minimum conditions, r ings of quotients of rings with 
maximum conditions. The l i tera ture in Algebra (in the languages known 
to the reviewer) lack a book in ring theory which, on one hand, is not too 
e lementary (like McCoy's Theory of Rings), and on the other hand is not 
too sophisticated and encyclopaedic (like Jacobson s Structure of Rings). 
A book which would be intended for the student who has already made his 
f i rs t steps in modern algebra, but who is not yet an expert in r ings -
was miss ing . The present book seems to fill this gap, and even covers 
an a rea (radical theory) which is missing in Jacobson's book - though in 
an approach which is somewhat one-sided, but which is justified by the 
taste of the author. This book is intended for students who are acquainted 
with fundamental notions of modern algebra (like those appearing in 
Maclane-Birkhoff 's book) and are used to homomorphisms and idea ls . 
It is writ ten clearly, and proofs are easily read, though the author, in 
some cases , has prefer red longer computational proofs to the more 
abs t rac t approach. 

* F i r s t published for r ings in a notice in P r o c . Am. Math. Soc. , 
v. 57 (1951), p . 118. 
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T h e book c o n t a i n s the fo l lowing c h a p t e r s : 

(1) The general theory of rad ica l s , where this theory is 
p r e s e n t e d fo l lowing K u r o s h ^ 

(2) R i n g s wi th d e s c e n d i n g c h a i n c o n d i t i o n s . T h e s t r u c t u r e t h e o r y 
of the r i n g s i s p r e s e n t e d in the c l a s s i c a l way , w h i c h h a s i t s r o o t s in 
W e d d e r b u r n ' s m e t h o d s and w h i c h i s s o m e w h a t o u t d a t e d (but s t i l l good); 

(3) R i n g s wi th a s c e n d i n g c h a i n cond i t i on , w h i c h s t a r t s w i th 
H o p k i n ' s r e s u l t t ha t r i n g s wi th d e s c e n d i n g c h a i n wi th a un i t s a t i s f y a l s o 
the a s c e n d i n g c h a i n c o n d i t i o n . Next , t h e r e i s a d e t a i l e d d i s c u s s i o n of 
the n i l p r o p e r t y of r i n g s - i t s r e l a t i o n to the m a x i m u m c o n d i t i o n and the 
v a r i o u s r a d i c a l s def ined by t h i s p r o p e r t y , n a m e l y the l o w e r r a d i c a l of 
B a e r , the u p p e r r a d i c a l , and f ina l ly L e v i t z k i - N a g a t a r e s u l t t h a t the 
i n t e r s e c t i o n of the p r i m e i d e a l s i s the l o w e r r a d i c a l . H o w e v e r , the 
m a i n o b j e c t of t h i s c h a p t e r i s the p r e s e n t a t i o n of G o l d i e ' s t h e o r y on the 
r i n g of q u o t i e n t s o r r i n g w i t h a s c e n d i n g c h a i n c o n d i t i o n . It i s h e r e t h a t 
the c o n t r i b u t i o n of R. E . J o h n s o n and the o t h e r a p p r o a c h of u s i n g 
i n j e c t i v e s m i g h t h a v e b e e n m e n t i o n e d . T h e n e x t t h r e e c h a p t e r s a r e 
devo ted to p a r t i c u l a r r a d i c a l s . 

(4) The J a c o b s o n r a d i c a l ; (5) the B r o w n - M c C o y r a d i c a l ; 
(6) the L e v i t z k i r a d i c a l . T h e c h a p t e r on the J a c o b s o n r a d i c a l c o v e r s 
a l s o J a c o b s o n ' s s t r u c t u r e t h e o r y of r i n g s w i thou t f i n i t e n e s s a s s u m p t i o n s . 
The o t h e r two r a d i c a l s a r e def ined , and t h e i r b a s i c p r o p e r t i e s a r e 
c o v e r e d . 

N e i t h e r of t h e s e l a s t two r a d i c a l s i s s a t i s f a c t o r y f r o m the p o i n t 
of v i ew of s t r u c t u r e t h e o r y , s i n c e w h i l e t he B r o w n - M c C o y r a d i c a l M 
h a s an i n t e r e s t i n g c h a r a c t e r i z a t i o n by the s t r u c t u r e of R / M - the 
c h a r a c t e r i z a t i o n of M i s not s a t i s f a c t o r y , o r u se fu l ; on the o t h e r hand , 
the L e v i t z k i r a d i c a l L d o e s not have a good d e s c r i p t i o n for i t s q u o t i e n t 
r i n g R / L . To the d i s a p p o i n t m e n t of the r e v i e w e r t h e s e o b s e r v a t i o n s 
h a v e no t b e e n po in t ed out in the t e x t . The l a s t c h a p t e r , (7) T h e e i g h t 
r a d i c a l s and r e c e n t r e s u l t s , i s the h igh p o i n t of the book . H e r e the 
g e n e r a l t h e o r y of r a d i c a l i s app l i ed to r e v e a l the r e l a t i o n s b e t w e e n the 
v a r i o u s r a d i c a l s . M e t h o d s of c o n s t r u c t i n g r a d i c a l s a r e g i v e n and s o m e 
r e c e n t r e s u l t s of A n d r u n a k i e v i t c h a r e p r e s e n t e d . 

One h a s to i n t r o d u c e a w o r d of c a u t i o n to the r e a d e r s who a r e 
i n t e r e s t e d in r a d i c a l s . T h e r e a r e i n f in i t e ly m a n y w a y s to de f ine 
r a d i c a l s , bu t the i m p o r t a n c e of the new r a d i c a l s l i e s in t h e i r u s e f u l n e s s . 
T h u s , J a c o b s o n ' s, B a e r 1 s and L e v i t z k i ' s r a d i c a l s h a v e p r o v e d t h e i r 
i m p o r t a n c e , wh i l e for the o t h e r s we s t i l l a w a i t t h e i r a p p l i c a t i o n s . On 
the o t h e r hand, the g e n e r a l t h e o r y of r a d i c a l i s i n t e r e s t i n g due to the 
f a c t t ha t i t r e v e a l s the r o l e w h i c h h o m o m o r p h i s m s and s u b d i r e c t s u m s 
p l a y in the c a t e g o r y of r i n g s , and t h i s i s the r e a s o n for i t s e x t e n s i o n to 
a r b i t r a r y c a t e g o r i e s . 

A d r a w b a c k of t h i s book i s the u n i f o r m t r e a t m e n t g iven to e a c h of 
the r a d i c a l s w i t h o u t any i n d i c a t i o n to t h e i r r e l a t i v e u s e f u l n e s s . T h i s 
c r i t i c i s m p r o b a b l y r e f l e c t s the r e v i e w e r ' s t a s t e in r i n g t h e o r y w h i c h d o e s 
not a l w a y s c o i n c i d e w i t h the a u t h o r ' s . We a l s o l e a v e to the r e a d e r s 
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judgment the numerous his tor ical and emotional r emarks of the author, 
like those on pages 39, 51, 63 and 75. 

In spite of these differences of opinion, we do recommend this 
book. The general outline is satisfactory, and it is unique, as far as 
known to the reviewer, in presenting the general radica l theory. 
Undoubtedly, it can be used in a course in ring theory for advanced 
students though no exerc i ses are included. The book contains many 
simple and complicated examples which help to clarify the abs t rac t 
theory. 

S.A. Amitsur, Hebrew University 

Mathematics for the physical sciences, by L. Schwartz. Hermann, 
Edi teurs des Sciences et des Ar ts , P a r i s , and Addison-Wesley Publishing 
Company, Reading, M a s s . , 1966. 358 pages . $14.00. 

The title of this book may be somewhat misleading in that it is 
neither a t rea t i se on the methods of applied mathemat ics , nor a 
compendium of mathemat ica l methods that should be known, or may be 
useful, to phys ic i s t s . Rather, the emphasis is almost entirely on 
distribution theory and its application to physics . The book succeeds 
well in this, although it appears to be writ ten more for the mathemat ic ian 
who may wish to learn something of the role of distribution theory in 
physics than for the physicis t . 

The f i r s t chapter is a review of various resu l t s on se r ies and the 
Lebesque in tegra l . Discussions of multiple integration and convergence 
of sequences of functions a re included. The second chapter is concerned 
with e lementary proper t ies of dis tr ibut ions: their definition, examples, 
differentiation of distr ibutions, and topology in distribution spaces . The 
convolution of distr ibutions is defined in the third chapter and applied to 
the operational calculus, Vo l t e r r a ' s integral equation (where the kernel 
is a function of the difference of its arguments) and e lect r ic circuit 
theory. The next three chapters are concerned with Four ie r se r i e s , the 
Four i e r Transform and the Laplace t ransform; the discussion is again 
strongly distribution theoret ic . The chapter on Four ie r se r ies includes 

2 
also the definition of Hilbert space and L and a statement, and 
explanation of the significance, of the R ie sz -F i sche r theorem. The 
application of the Laplace t ransform to the operational calculus is also 
d iscussed . In Chapter 7 the preceding ma te r i a l is applied to the wave 
and heat-flow equations. The discussion of the wave equation is quite 
extensive, but that of the heat-flow equation is ra ther cursory; the 
lat ter , however, is discussed as an example in other pa r t s of the book. 
The last two chapters a re devoted to the gamma and Besse l functions. 

Exerc i ses a re included at the end of each chapter . These 
exerc i ses a re both interest ing and challenging. 
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