
would be g rea t ly improved by adding some m o r e b ib l iographica l r e m a r k s . 
In p a r t i c u l a r it would be d e s i r a b l e to add to the n a m e s of au thors of r e ­
cent s ignif icant r e s u l t s the b ib l iograph ica l data of the i r work . 

G. B r u n s , M c M a s t e r Univers i ty 

In t roduct ion to F ie ld Theory , by Iain T. Adams on, Oliver and 
Boyd, Edinburgh, and J .Wi ley and Sons Pub l . , New York, 1965. v i i i + 
180 p a g e s . $ 2 . 7 5 . 

The inexpens ive and compact s e r i e s of monographs known as 
"Unive r s i ty M a t h e m a t i c a l T e x t s " have won t h e m s e l v e s a high reputa t ion 
among un ive r s i ty s tuden ts , and this volume will ce r ta in ly add t h e r e t o . 
It can fa i r ly be desc r ibed as a monograph on Galois theory . This theory 
cons t i tu tes the third chapte r of the book, and i t s c l a s s i c a l appl ica t ions 
cons t i tu te the fourth and l as t chap te r . The f i r s t half of the book con­
ta ins the n e c e s s a r y theory for the second - the groundwork, s t a r t ing 
f rom the definit ion of a field, and including good t r e a t m e n t s of v e c t o r -
spaces and of po lynomia ls occupies the f i r s t chap te r ; the theory of ex­
tens ions of f ields occupies the second. 

The wri t ing is e x t r e m e l y c lea r and p l ea san t to r ead , s t r ik ing ju s t 
the r igh t ba lance between cha t t iness and the coldly efficient s tyle which 
f i l ls a book with nothing but definit ions and t h e o r e m s . The book is mod­
e r n in sp i r i t , but not a g g r e s s i v e l y so : commuta t ive d i a g r a m s appear , 
and the author m a k e s m u c h use of o r d e r e d se t s (example : an extension 
of a field F is an o r d e r e d pa i r cons is t ing of a field E and a m o n o m o r -
p h i s m of F into E) but these sophis t i ca t ions appear only where they 
con t r ibu te to c l a r i ty , e legance , or both. 

H .A . Thurs ton , Unive r s i ty of B r i t i s h Columbia 

E l e m e n t s of A b s t r a c t Algebra , by Richard A. Dean. Wiley and 
Sons, New York, N . Y . , 1966. xiv + 324 p a g e s . $ 7 . 9 5 . 

This i n t roduc to ry text for an unde rg radua te c o u r s e in a b s t r a c t 
a l g e b r a is a cons ide rab ly expanded v e r s i o n of mimeographed notes 
which the author has used for s e v e r a l y e a r s for a f i r s t c o u r s e in a lgeb ra 
given to sophomores at the Cal ifornia Inst i tute of Technology. It i s a 
sound, careful ly wr i t ten , and often r a t h e r p e r s o n a l , book. 

After a br ief in t roduct ion to a l i t t le s e t theory , the book p r o p e r 
beg ins with a long chap te r on group theory , and it is on this theme that 
the r e s t of the book is b a s e d . The topics covered a r e : g roups , r i n g s , 
the i n t e g e r s , f ie lds , Euc l idean domains , po lynomia l s , vec tor spaces , 
field ex tens ions and finite f ie lds , finite g roups , and Galois t heo ry . The 
group t h e o r e t i c th read runs through them a l l . 

Such an approach has both advantages and d i s a d v a n t a g e s , The 
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author exploi t s m a n y of the advan tages to unify the book and by the end 
a s tudent should unde r s t and and a p p r e c i a t e the va lue of the a p p r o a c h . 
On the o the r hand, t h e r e i s the chance that the app roach m a y d i s c o u r a g e 
a w e a k e r s tudent so that he n e v e r r e a c h e s the point where he can ap­
p r e c i a t e i t . The r e v i e w e r ' s own e x p e r i e n c e of teaching f r o m the 
e a r l i e r notes to s tuden ts who w e r e of a high g e n e r a l s t andard was that 
the f i r s t p a r t of the c o u r s e was a lways a s e r i o u s difficulty for n e a r l y 
a l l s t uden t s ; once the f i r s t chap te r on group theory was covered , how­
eve r , t h e r e was an obvious benefi t in the r e s t of the c o u r s e , 

To o v e r c o m e s o m e of the d i s advan tages of s t a r t i ng f rom the ab­
s t r a c t , the au thor ha s taken g r e a t pa ins to include a g r e a t m a n y e x a m p l e s , 
and he e m p h a s i z e s p roofs which a r e c o n c r e t e r a t h e r than e l egan t . Th is 
e m p h a s i s i s v e r y m u c h a m a t t e r of p e r s o n a l t a s t e , but occas iona l ly i t 
s e e m s to get out of hand such as in h is proof that the r a t i o n a l s l e s s than 

have no l e a s t upper bound, and h is u se of P . M . Cohn !s ' c ance l l a t i on 
law1 for the proof of the unici ty of the decompos i t i on of f ini tely gene ra t ed 
abe l i an g r o u p s . 

F ina l l y a few c o m m e n t s on the m a t e r i a l inc luded . T h e r e i s no 
a t t e m p t to inc lude a c o u r s e in l i n e a r a lgeb ra , but the chap te r on v e c t o r 
s p a c e s i s sufficient for app l i ca t ions in field t h e o r y . The chap te r on the 
i n t e g e r s leads into a defini t ion of the i n t e g e r s as an o r d e r e d i n t e g r a l 
d o m a i n whose pos i t ive e l e m e n t s a r e w e l l - o r d e r e d , and e s s e n t i a l un ique­
n e s s is e s t a b l i s h e d . The Witt proof of the Wedderburn t h e o r e m on fin­
i te d i v i s i o n r i n g s a p p e a r s , and the chap te r on finite g roups inc ludes the 
Sylow t h e o r e m s and a de ta i led account of f ini tely gene ra t ed abe l i an 
g r o u p s . The fundamenta l t h e o r e m s of Galo is theory a r e proved (for 
f ie lds of c h a r a c t e r i s t i c 0), and these lead to the solu t ion of equa t ions by 
r a d i c a l s and the s y m m e t r i c function t h e o r e m . A nice s u r p r i s e in this 
chap te r i s the t h e o r e m (due to G a l o i s ? ) that the group of a po lynomia l 
i r r e d u c i b l e over the r a t i o n a l s , with exact ly 2 c o m p l e x r o o t s and of 
p r i m e d e g r e e p , i s the s y m m e t r i c group S . In each chap te r t h e r e 

a r e p lenty of good e x e r c i s e s , s o m e h i s t o r i c a l no tes and a sho r t b ib l io ­
g raphy for wider r e a d i n g . 

At p r e s e n t t h e r e i s a flood of new tex ts in a b s t r a c t a l g e b r a , but I 
think tha t th is book s tands up wel l to the compe t i t ion . It would be a u s e ­
ful (and solid) tex t for a y e a r c o u r s e with above a v e r a g e s t u d e n t s . 

John D . Dixon, U n i v e r s i t y of New South Wales 

Hel B r a u n und Max K o e c h e r , J o r d a n - A l g e b r e n . (Grund leh ren d e r 
Math . Wis senscha f t en 128). S p r i n g e r - V e r l a g , B e r l i n , 1966. xiv + 357 
p a g e s . P r i c e D M . 4 8 . 

L o r s q u ' e n 1932 P . J o r d a n i n t rodu i s i t , c o m m e i n s t r u m e n t des 
quanta , les a l g è b r e s qui p o r t e n t son nom, (JA) , i l ne se douta i t p a s de 
l ' ex t ens ion que p r e n d r a i t vingt ans p lus t a rd l ' é tude de ces s t r u c t u r e s . 
A p r è s s e s p r e m i e r e s c o m m u n i c a t i o n s , son t r a v a i l d ' e n s e m b l e avec 
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