
P. S a m u e l , Anneaux F a c t o r i e l s , edited by A. Mica l i . 
Sociedade de Ma tema t i ca de Sao Pau lo , 1963. 102 p a g e s . ^ 3 . 0 0 . 

This delightful l i t t le book p u r s u e s unique fac to r i za t ion domains 
with a s i n g l e n e s s of p u r p o s e . Let A be any commuta t ive i n t e g r a l 
domain with unity and let B be (a) the polynomial r ing over A, 
(b) the r ing of quot ien ts of A with r e s p e c t to a mul t ip l i ca t ive subse t 
of A, (c) the M-ad ic comple t ion of A with r e s p e c t to an ideal M 
of A, (d) the f o r m a l power s e r i e s r ing over A. In m o s t of t he se 
c a s e s the ques t ion i s c o n s i d e r e d whe ther f rom the fact that A is 
n o e t h e r i a n or a unique f ac to r i za t ion domain one can deduce the s a m e 
p r o p e r t y for B and c o n v e r s e l y . In addit ion to wel l -known c l a s s i c a l 
r e s u l t s one finds h e r e a n u m b e r of impor t an t t h e o r e m s by Nagata , 
Mor i and Samue l . 

The f i r s t five c h a p t e r s a r e comple te ly e l e m e n t a r y and can be 
r e a d by an u n d e r g r a d u a t e honour s s tudent . In fact , the book is said 
to c o m p r i s e the l e c t u r e no tes of a o n e - s e m e s t e r u n d e r g r a d u a t e c o u r s e 
at the Un ive r s i ty of P a r i s . The las t (and longest) c h a p t e r u t i l i zes 
homolog ica l me thods and c u l m i n a t e s in the A u s l a n d e r - B u c h s b a u m 
t h e o r e m that eve ry r e g u l a r local r ing is a unique fac to r iza t ion domain . 

One wil l be forgiven for doubting that the m a t e r i a l of th i s las t 
c h a p t e r was d iges ted by u n d e r g r a d u a t e s , even in P a r i s . At any r a t e , 
the four hour examina t ion , r e p r o d u c e d on page 98 , does not s e e m to 
r e f e r to it . 

On the whole , it is an in t r iguing idea to build an unde rg radua t e 
c o u r s e on a s ingle t h e m e like the p r e s e n t one , le t t ing g e n e r a l concep t s 
be in t roduced and i l lumina ted a s they a r e needed . 

The booklet has some m i n o r faults that can e a s i l y be r e m e d i e d . 
The notat ion for f o r m a l power s e r i e s r i n g s is found on page 3 without 
exp lana t ion ; m a x i m a l idea l s a r e defined, but local r i n g s s e e m to 
a p p e a r suddenly on page 40 without defini t ion; and , f inally, the 
spe l l ing of many F r e n c h w o r d s s e e m s sl ightly s u s p e c t to th i s 
un tu to red r e v i e w e r . 

J . Lambek , McGil l Univers i ty 

M . A . A . Studies in M a t h e m a t i c s , Volume 2, Studies in Modern 
A l g e b r a . A. A. A l b e r t , E d i t o r . 1963. 190 p a g e s . 

Th i s m o d e s t looking vo lume con ta ins s ix a r t i c l e s , and is 
supposed to p r e s e n t the b road a s p e c t s of m o d e r n a l g e b r a i c thought. 

The m o s t exc i t ing a r t i c l e i s by C. W. C u r t i s . It t r a c e s the 
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h i s to ry (1840-1958) of the p r o b l e m : "Find a l l d iv is ion a l g e b r a s (not 
n e c e s s a r i l y a s s o c i a t i v e ) over the field of r e a l n u m b e r s " , and it con
c ludes with the KERVAIRE, B O T T , MILNOR solution that the only 
ones a r e e s sen t i a l l y the Cayley n u m b e r s , q u a r t e r n i o n s , the c o m p l e x 
n u m b e r s and the r e a l n u m b e r s . C u r t i s goes on to connect up, b r i e f ly , 
the Cayley n u m b e r s with J o r d a n and Lie A l g e b r a s . 

But what aud ience i s th i s f o r ? It beg ins with the defini t ion of a 
field and thus s e e m s a imed at u n d e r g r a d u a t e s , but the l a s t sec t ion 
g ives J a c o b s o n ' s proof of HURWICZ1 s p r o b l e m on n o r m e d a l g e b r a s 
and u s e s a l t e r n a t i v e a l g e b r a s with involut ions . This is p e r h a p s 
beyond the scope of the u n d e r g r a d u a t e . 

N e v e r t h e l e s s th is is v e r y useful. M a t h e m a t i c s is in a cons t an t 
s ta te of flux and someone m u s t s u m m a r i z e r e s u l t s f rom t i m e to t i m e . 
Th i s is a c l e a r , well wr i t t en s u m m a r y of an i n t e r e s t i n g and i m p o r t a n t 
p r o b l e m . 

L. J . PAIGE' s a r t i c l e on J o r d a n A l g e b r a s i s a c l e a r expos i t ion 
of the g e n e r a l theory of J o r d a n A l g e b r a s , with e x a m p l e s , a d i s c u s s i o n 
of the r a d i c a l , s e m i - s i m p l i c i t y , i d e m p o t e n t s , s imp le a l g e b r a s and the 
except ional s imple J o r d a n A l g e b r a s . For anyone who has had the 
a s s o c i a t i v e Wedderburn t h e o r y , th is is an exce l l en t in t roduc t ion to 
nonas soc i a t i ve work. 

E. KLEINFEJLD' s a r t i c l e on Cayley n u m b e r s p r o v e s that a l t e r n a 
t ive divis ion r i ngs of c h a r a c t e r i s t i c not two a r e e i t h e r Cay l ey -Dickson 
d iv is ion a l g e b r a s or a s s o c i a t i v e d iv i s ion r i n g s . We would have p r e 
f e r r e d a survey of a l t e r n a t i v e a l g e b r a s a la Pa ige ' s J o r d a n sec t ion . 

R. H. BRUCK' s a r t i c l e on loops we felt was somewha t p a t r o n i z i n g . 
N e v e r t h e l e s s it is a good in t roduc t ion to g roupo ids , s e m i g r o u p s , q u a s i -
groups and loops . The inc lus ion of some th i r t y e x e r c i s e s s e e m e d 
somewhat out of p lace in a book of t h i s n a t u r e . 

S. MacLane has two a r t i c l e s , both on a s s o c i a t i v e a l g e b r a . 
The f i r s t one was f i r s t publ i shed in 1939, and the second was w r i t t e n 
in 1961. The second a r t i c l e d e a l s with finite g roups and homolog ica l 
a l g e b r a . MacLane points out that a l g e b r a has moved f rom studying 
s t r u c t u r e t h e o r y to an involvement with a l l of m a t h e m a t i c s - topology, 
d i f ferent ia l g e o m e t r y e t c . We w e r e somewha t s u r p r i s e d that no 
ment ion was made of J a c o b s o n ' s or Goldie ' s s t r u c t u r e t h e o r e m s , 
even though s t r u c t u r e t heo ry is no longer the c e n t r a l a l g e b r a i c t h e m e . 

Nathan Divinsky, U n i v e r s i t y of B r i t i s h Columbia 
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