
Students wil l appreciate a large number of examples and e x e r ­
c i s e s at the end of each sect ion. 

Hanna Schwerdtfeger, McGill University 

Nomography, by Alexander S. Levens . 2nd edition, Wiley, 
New York, 1959. v i i i + 296 pages . $ 8 . 7 5 . 

An expanded v e r s i o n of the popular 1948 edition, this one includes 
three new chapters on c i rcu lar nomograms , project ive transformat ions , 
and the relat ionship between concurrency and alignment nomograms , 
Other chapters have been expanded to include methods for designing 
n o m o g r a m s for four var iab les without the need for a turning a x i s , and 
mater ia l on n o m o g r a m s cons is t ing of two curved s c a l e s and a straight 
l ine , and three curved s c a l e s . The appendix has been expanded to 5 8 
n o m o g r a m s covering a wide var ie ty of applications from s ta t i s t i c s , 
engineering, biology, e tc . The format has been considerably improved. 

H. Kaufman, McGill Univers i ty 

E lément s d1 a lgèbre , by Gaston Julia. Cours de l1 Ecole Po ly ­
technique. Gauth ier -Vi l lars , P a r i s , 1959. 209 pages . 
38 N F = U. S. $ 7 . 9 3 . 

Thi6 i s the reproduction of the l e c t u r e s on algebra which the 
famous author present s to h is f i r s t - y e a r c l a s s e s in the Ecole P o l y ­
technique in P a r i s . JLet us begin with a brief review of the content. 
Chapter I (pp. 1-25) "Groups, r ings , f ie lds" provides the reader with 
the terminology and the bas i c notions of abstract a lgebra, actually 
m o r e than sufficient for the purposes of the book. Chapter II (pp. 27-89) 
"The f in i te -dimensional vec tor space E n ; b a s e s " deve lops the foundations 
of l inear a lgebra, mainly over the complex number field. The theory of 
l inear equations with determinants i s supposed to be known to the reader. 
The fact that h + 1 v e c t o r s in a sub space E1 C E n , generated by h 
l inear ly independent v e c t o r s , are a lways l inearly dependent, i s based 
upon non-tr iv ia l solubility of h l inear homogeneous equations in h + 1 
unknowns. While for a beginner thi6 may be e a s i e r to understand than 
the usual procedure , a good deal of the motivation for a sys temat ic 
theory of the l inear v e c t o r space at this l eve l i s lost . There fol lows a 
theory of l inear transformat ions and m a t r i x algebra on m o r e or l e s s 
c l a s s i c a l l ines . However , the notion of rank of a m a t r i x does not occur . 
F o r severa l s imple facts a s wel l as t h e o r e m s of an advanced nature, 
ment ioned without proof, re ference i s made to the author1 s two-volume 
work "Introduction mathématique aux théor ie s quantiques" ( P a r i s , 1958 
and 1955). S imilari ty i s d i s c u s s e d , but Jordan1 s canonical form is 
given without proof; re ference i i made to Jordan, to S c h r e i e r - S p e r n e r 
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and to MacDuffee. Final ly we find some r e m a r k s on m a t r i x functions 
(L iouv i l l e -Neumann s e r i e s ) , on b i l i n e a r f o r m s and on the dual space . 
C h a p t e r III (pp. 91-128) dea l s with the un i t a ry m e t r i c space and the 
un i t a ry t r a n s f o r m a t i o n s , reduc t ion of a m a t r i x to t r i a n g u l a r fo rm, 
n o r m a l m a t r i c e s . Chap te r IV (pp. 129-157) "Etude p a r t i c u l i è r e des 
m a t r i c e s et o p e r a t e u r s h e r m i t i e n s ou u n i t a i r e s " gives a de ta i led r e ­
duction theory of the h e r m i t i a n f o r m s , a d i s cus s ion of the e igenva lues 
of the h e r m i t i a n and the u n i t a r y m a t r i c e s , and Cayley ' s r e l a t ion 
be tween t h e s e two c l a s s e s of m a t r i c e s . The reduc t ion of a h e r m i t i a n 
form is a l so deal t with by Courant 1 s e x t r e m u m method which has 
p roved to be i m p o r t a n t in h i g h e r a n a l y s i s . 

The work ends with a c h a p t e r " E l e m e n t s of t e n s o r a l g e b r a " 
(pp. 159-207) . The f i r s t p a r t dea l s with t e n s o r s of the second o r d e r 
in r e a l euc l idean space E 3 . Much space is was ted h e r e with p u r e 
f o r m a l i t i e s and v a r i a t i o n s in the nota t ion , involving repe t i t ions of 
r e s u l t s of c h a p t e r II. The b a s i c not ions of t e n s o r a n a l y s i s (different ia l 
o p e r a t i o n s only) a r e d i s c u s s e d on 6 p a g e s . In the second p a r t of th is 
c h a p t e r the space E3 i s supposed to be provided with a m e t r i c defined 
by an a r b i t r a r y pos i t ive definite quadra t i c fo rm. After a few r e m a r k s 
on c o n t r a v a r i a n t and cova r i an t c o o r d i n a t e s and v e c t o r s we a r e given 
an "expl ic i t def ini t ion" of the t e n s o r by the desc r ip t ion of the b e h a v i o u r 
of i t s c o o r d i n a t e s u n d e r a r b i t r a r y r e g u l a r l i n e a r subs t i tu t ion . T e n s o r s 
subjected to the s ame t r a n s f o r m a t i o n law a r e said to fo rm a " c o r p s de 
t e n s e u r s " , c h a r a c t e r i z e d by the d e g r e e s of c o n t r a v a r i a n c e and of 
c o v a r i a n c e . CartanT s fundamental t h e o r e m on " c o r p s de t e n s e u r s " i s 
then p roved , and the r u l e s of t e n s o r a l g e b r a a r e e s t a b l i s h e d . 

It i s obvious tha t " E l é m e n t s d1 a l g è b r e l i n é a i r e " would be the 
adequa te t i t l e of th i s vo lume . It i s wr i t t en in the s e r i o u s , but i n t e r e s t ­
ing s tyle of the F r e n c h " C o u r s d1 a n a l y s e " . T h e r e a r e occas iona l e x e r ­
c i s e s for the r e a d e r , however not sufficient and a l so not sui table for a 
s y s t e m a t i c t r a i n i n g ; they a r e m o s t l y h in ts conce rn ing an a l t e r n a t e 
v e r s i o n of some deve lopment in the tex t , o r s t a t e m e n t s of t h e o r e m s 
p rov ided with r e f e r e n c e s (mainly to " T h é o r i e s quan t iques" ) . 

The book h a s been w r i t t e n in recogni t ion of the fact that the 
e l e m e n t s of l i n e a r a l g e b r a a r e r ea l ly fundamental for a l l f u r the r study 
of m a t h e m a t i c s , p u r e and appl ied . T h e r e f o r e they a r e to be p r e s e n t e d 
to the s tuden ts in t h e i r f i r s t y e a r . To the r e v i e w e r 1 s knowledge th i s 
h a s f i r s t been done s y s t e m a t i c a l l y , if not to the s a m e extent a s in 
Ju l ia 1 s l e c t u r e s , in the m a t h e m a t i c s c o u r s e of the u n i v e r s i t y of B e r l i n 
s ince 1920, by P r o f e s s o r G. F e i g l . His i n t e r e s t i n g l e c t u r e s "Einfûhrung 
in die h b h e r e M a t h e m a t i k " an t ic ipa t ing a good deal of the p r i n c i p l e s 
c l a i m e d a s r evo lu t i ona ry in r e c e n t A m e r i c a n i n t roduc to ry t ex tbooks , 
have r ecen t ly been ed i ted by H. Rohrbach ( S p r i n g e r - V e r l a g , B e r l i n -
Gottingen-Heidelberg, 1953). 
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Unfor tunate ly the seconda ry school educat ion on th i s cont inent i s 
lagging fa r behind and we cannot hope to be succes s fu l in confront ing 
our f r e s h m e n even with a m u c h l e s s soph i s t i ca t ed in t roduc t ion to 
h ighe r m a t h e m a t i c s . In the t h i r d o r the fourth y e a r we offer c o u r s e s 
on s i m i l a r l i n e s to the honour s s tudents of m a t h e m a t i c s and p h y s i c s 
r e f e r r i n g for i n s t ance to the book by P . H a l m o s , F i n i t e - d i m e n s i o n a l 
Vec to r Spaces (o r one of the m a n y i n t roduc t i ons to l i n e a r a lgeb ra ) a s a 
tex t , c o m p a r a b l e in extent if not in ac tua l execu t ion , to J u l i a ' s book, 
but m o r e spec i a l i zed than Fe ig l 1 s in t roduc t ion to h i g h e r m a t h e m a t i c s . 
Now, if we accep t a s an ax iom tha t s tuden ts of equal a g e s in different 
c iv i l i zed c o u n t r i e s a r e of equa l i n t e l l i gence , no r e a s o n can be seen 
why it should not be p o s s i b l e to r a i s e the l eve l of m a t h e m a t i c a l p r e p a ­
ra t ion of u n i v e r s i t y f r e s h m e n to a d e g r e e such tha t a l so on th i s side of 
the At lan t ic a r e a s o n a b l e c o u r s e on l i n e a r a l g e b r a can be d iges ted at 
the beginning , i n s t ead of the end of t h e i r m a t h e m a t i c a l c o u r s e s . 

H. Schwerd t f ege r , McGil l Un ive r s i t y 

The Theory of M a t r i c e s , by F . R. G a n t m a c h e r . C h e l s e a , New 
Y o r k , 1959. Vol . I. x + 374 p a g e s ; vo l . II. ix + 276 p a g e s . £ 6 . 0 0 p e r 
v o l u m e . 

Among a l l the books on L i n e a r A lgeb ra and M a t r i c e s tha t have 
been publ i shed dur ing the l a s t ten y e a r s in a l m o s t a l l l a n g u a g e s , the 
p r e s e n t w o r k , f i r s t pub l i shed in R u s s i a n in 1954, i s p robab ly the m o s t 
comple t e t r e a t i s e on the subject . It h a s some of the f e a t u r e s of a 
c o m p r e h e n s i v e handbook: i t s c h a p t e r s a r e to a c e r t a i n extent indepen­
dent and the e a r l i e r ones can be r e a d by anybody acqua in ted with d e t e r ­
m i n a n t s and the u s u a l p r e l i m i n a r i e s f rom e l e m e n t a r y a l g e b r a . The l a s t 
t h r e e c h a p t e r s , dea l ing with ques t i ons a r i s i n g in p robab i l i t y , s y s t e m s 
of d i f fe ren t ia l equa t i ons , and the Routh- Hurwi tz p r o b l e m a r e of a m o r e 
spec i a l i zed n a t u r e . 

Some eminen t r e p r e s e n t a t i v e s of the a b s t r a c t a l g e b r a i c school 
have r ecen t ly e x p r e s s e d t h e i r s t rong d i s a p p r o v a l of the t each ing of 
f o r m a l m a t r i x t h e o r y , giving a s r e a s o n tha t p roofs of m o s t t h e o r e m s in 
l i n e a r a l g e b r a can be p r e s e n t e d m o r e br ie f ly and m o r e lucidly if the 
notion of m a t r i x i s avoided a s long a s t h e r e i s no ques t ion of d e t e r m i n ­
a n t s . The p r e s e n t book does not a t t e m p t a deve lopmen t of l i n e a r a l g e ­
b r a the a b s t r a c t way. I ts m a i n object i s finite m a t r i c e s with n u m b e r 
e n t r i e s , r e a l o r comp lex , a s they o c c u r in e v e r so m a n y p r o b l e m s of 
c l a s s i c a l a n a l y s i s , n u m e r i c a l a n a l y s i s , m e c h a n i c s , p robab i l i t y , e t c . 
In the r e v i e w e r ' s opinion t h e r e can be no doubt that the m e t h o d s u sed in 
Gantmacher* s w o r k a r e adequa te and useful for a l l t hose who have to 
dea l with p r o b l e m s of t h i s kind. But a l s o the c a s u a l r e a d e r , p r i m a r i l y 
i n t e r e s t e d in a l g e b r a , wil l find in fo rma t ion not e a s i l y to be obta ined 
e l s e w h e r e . 
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