
The second chapter in t roduces the t ensor concept beginning with C a r t e s i a n 
t e n s o r s and la te r g e n e r a l t e n s o r s . The invar iance of t ensor equat ions and its 
r e l evance to the formula t ion of phys ica l laws a r e noted. There is a lso a sect ion 
on the use of complex va r i ab le for t r ans fo rmat ions which a r e ro ta t ions about an 
ax is , which to me seemed a l i t t le out of p l a c e . 

Chapter Three examines the a lgebra of t e n s o r s , the reduct ion of Ca r t e s i an 
t e n s o r s to p r inc ipa l axes and in t roduces "pseudo t e n s o r s " . 

Chapter Fou r is on vec tor and tensor ana lys i s and includes the in tegra l 
t h e o r e m s of Green , Gauss , and Stokes . 

The final chapter cons ide r s the Christoffel symbols and the covar ian t 
der iva t ive with appl icat ions to Fluid mechan ic s and Elec t romagne t ic theory . 

Each chapter contains an ample supply of p rob lems both solved and unsolved. 

My ma in c r i t i c i s m of the book is the way in which the au thors change f rom 
Car t e s i an t e n s o r s to gene ra l t e n s o r s and vice v e r s a , often without warn ing . There 
a lso s e e m to be a few e r r o r s , poss ib ly m i s p r i n t s , involving the Jacobian of gene ra l 
t r a n s f o r m a t i o n s . 

D .R . Westbrook, Univers i ty of Calgary 

Integrat ion, by A. C. Zaanen . John Wiley and Sons, Inc . , New York, 
1967. xi i i + 604 p a g e s . U . S . £ l 6 . 7 5 , 

The chapter t i t les for this book a r e : 1) Point Sets , Z o r n ' s Lemma, and 
Met r i c Spaces; 2) M e a s u r e ; 3) Daniel l In tegral ; 4) S t i e l t j e s -Lebesgue In tegra l ; 
5) Fub in i ' s Theo rem; 6) Banach Space and Hilber t Space; L Spaces; 7) The 

P 
Radon-Nikodym Theorem; 8) Differentiation; 9) New Var iab les in a Lebesgue 
In tegra l ; 10) M e a s u r e s and Funct ions of the Real Line; 11) Signed M e a s u r e s and 
Complex M e a s u r e s ; 12) Conjugate Spaces and Weak Sequential Convergence; 
13) F o u r i e r Trans fo rmat ion ; 14) Ergodic Theory; 15) Normed Kothe Spaces . 

This book is a subs tant ia l ly enlarged v e r s i o n of the au tho r ' s p rev ious 
An Introduction to the Theory of Integrat ion (1958). Those fami l ia r with the 
e a r l i e r work will r e c a l l that it p resen ted both the m e a s u r e theore t ic and l inear 
functional point of view and showed the na tura l in t imate connections between them. 
The development in the ea r ly chap te r s of M e a s u r e and the In tegra l is la rge ly 
unchanged and one m a y consul t Mathemat ica l Reviews 20 (1959) pages 657-8, 
for comment on it . (The int roduct ion of m e a s u r a b l e se t s via Cara théodory ' s 
condition has been i m p r o v e d . ) Suffice it to say that the author succeeds in his 
"a t t empt to p roduce an advanced textbook on in tegra t ion theory, which m a k e s the 
student f ami l i a r not only with the m e a s u r e theore t ic approach and the l inear 
functional approach to the theory, but also with the fact that the in teg ra l of a 
non-negat ive function has something to do with the m e a s u r e . . . of the ord ina te 
se t of the function" and "to m a k e c l e a r . . . that in the l inear functional approach 
. . . m e a s u r e theory in d i sgu i se is used f rom the ve ry beginning. " ( P r e f a c e . ) 
Throughout the new edition, examples , d i s c u s s i o n s , and e x e r c i s e s have been 
l ibe ra l ly added. There a r e now 448 p r o b l e m s , with hints and solut ions to many 
of them occupying over 100 pages at the end of the book. It is p leas ing that 
al though this edition is m o r e than twice the length of the f i r s t , one can s t i l l cover 
the co re of in tegra t ion theory (through the cr -f inite Radon-Nikodym theorem) in 
under 250 p a g e s . 
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T h e b o o k o m i t s s e v e r a l t o p i c s found in s o m e c o m p e t i n g w o r k s , s u c h a s 
i n t e g r a t i o n o n g r o u p s , p r o b a b i l i t y t h e o r y , m a r t i n g a l e t h e o r y , m e a s u r e s o n 
B o o l e a n a l g e b r a s , and d i r e c t e d l i m i t s . A p a r t i c u l a r l y a t t r a c t i v e f e a t u r e of t h e 
b o o k , h o w e v e r , i s t h e w i d e v a r i e t y of t o p i c s w h i c h A R E p r e s e n t e d , and w h i c h 
h a v e s p e c i a l p e d a g o g i c a l v a l u e a n d / o r m a t h e m a t i c a l i n t e r e s t . T h e f o l l o w i n g 
i n c o m p l e t e l i s t w i l l g i v e s o m e i d e a of t h e s c o p e of t h e b o o k : i n t e g r a t i o n by p a r t s ; 
t h e G a m m a f u n c t i o n and f r a c t i o n a l i n t e g r a l s ; t h e H a h n - B a n a c h t h e o r e m ; t h e 
p r o b l e m of a m e a s u r e d e f i n e d fo r a l l b o u n d e d s u b s e t s of t h e r e a l l i n e ; the B c h n e r 
i n t e g r a l ; S e g a l ' s t h e o r e m s t h a t l o c a l i z a b i l i t y of a m e a s u r e i s e q u i v a l e n t to t ,e 
v a l i d i t y of t h e (no t - n e c e s s a r i l y - c r - f in i t e ) R a d o n - N i k o d y m t h e o r e m and a i o 
e q u i v a l e n t to t h e c a s e t h a t L b e t h e c o n j u g a t e s p a c e of L ; t h e B a n a c h - St, i n h a u s 

t h e o r e m ; r e f l e x i v e s p a c e s ; t h e P o i n c a r é r e c u r r e n c e t h e o r e m ; and the m e a n and 
p o i n t w i s e e r g o d i c t h e o r e m s , w i t h G a r s i a ' s p r o o f of t h e m a x i m a l e r g o d i c t h e o r e m . 
T h e f i n a l c h a p t e r c o n t a i n s b a s i c r e s u l t s i n t h e t h e o r y of K ô t h e and B a n a c h f u n c t i o n 
s p a c e s . T h i s i s a f i t t i n g c o n c l u s i o n ; i t d r a w s on a v a r i e t y of p r e v i o u s m a t e r i a l 
and p r o v i d e s i n t e r e s t i n g g e n e r a l i z a t i o n s of e a r l i e r r e s u l t s . R e s u l t s of and 
r e f e r e n c e s to t h e w o r k of I . A m e m i y a ; G . G . G o u l d ; I . H a l p e r i n ; G . G . L o r e n t z ; 
W . A . J . L u x e m b u r g ; T . O g a s a w a r a ; D . G . W e r t h e i m ; and t h e a u t h o r a r e i n c l u d e d . 
( C o n s i d e r a n e x t e n d e d r e a l v a l u e d f u n c t i o n p d e f i n e d on t h e s p a c e M of a l l 
e x t e n d e d r e a l v a l u e d n o n - n e g a t i v e m e a s u r a b l e f u n c t i o n s f o n a c r - f in i t e m e a s u r e 
s p a c e X s u c h t h a t 

0 < p (f ) < oo , 

p (f) = 0 if and o n l y if f = 0 a . e . , 

p (af ) = a p (f) f o r a l l f i n i t e c o n s t a n t s a >; 0 > 

p ( f + g ) < p ( f ) + p ( g ) , a n d 

f < g a . e . i m p l i e s p (f) £ p (g) f o r a l l f, g e M 

D e n o t i n g t h e e x t e n d e d r e a l v a l u e d f u n c t i o n s f o n X b y M , e x t e n d p to M by 
p (f) = p ( | f | ) , and d e n o t e by JL t h o s e f € M s u c h t h a t p(f) < oo . ( I d e n t i f y 

a n y f u n c t i o n s i n M w h i c h d i f f e r o n l y o n a n u l l s e t . ) It i s s h o w n t h a t t h e f u n c t i o n s 
i n L a r e f i n i t e v a l u e d a . e . , f o r m a l i n e a r s p a c e , and p i s a n o r m o n JL 

P P 
A n y s u c h n o r m e d l i n e a r s p a c e i s a n o r m e d K o t h e s p a c e . If, i n a d d i t i o n , 
0 < f î f a . e . i m p l i e s p (f ) t p(f) ( for a l l f , f e M + ) , t h e n L 

~~ n n ' n p 
i s c o m p l e t e and is c a l l e d a B a n a c h f u n c t i o n s p a c e . T h e o b v i o u s e x a m p l e s a r e t h e 
L. s p a c e s . ) A m o n g the q u e s t i o n s c o n s i d e r e d a r e t he R i e s z - F i s c h e r a n d F a t o u 

p r o p e r t i e s of t h e n o r m , c o n j u g a t e s p a c e s , and r e f l e x i v i t y . 

M a n y i n t e r e s t i n g t o p i c s a r e d e v e l o p e d i n t h e e x e r c i s e s , w h i c h a r e g r o u p e d 
and t i t l e d a c c o r d i n g to c o n t e n t . I n c l u d e d a r e , f o r i n s t a n c e , f i n i t e l y a d d i t i v e 
m e a s u r e s ( f o l l o w i n g t h e w o r k of B . C . S t r y d o m ) ; i n f i n i t e p r o d u c t i n t e g r a l s ; a 

c h a n g e of v a r i a b l e f o r m u l a in i n t e g r a t i o n o n R f o r n o n - i n v e r t i b l e m a p p i n g s ; 

a n d t h e d e t e r m i n a t i o n of a f u n c t i o n b y t h e v a l u e s of i t s i n t e g r a l a l o n g l i n e s i n R . 
M o r e o v e r , t h e r e a r e s e v e r a l s e r i e s of e x e r c i s e s w h e r e o n e h a s to e v a l u a t e 

1 
c l a s s i c a l i n t e g r a l s o v e r s u b s e t s of R . T h u s t h e s t u d e n t s h o u l d a c t u a l l y b e a b l e 
to i n t e g r a t e if h e u s e s t h i s t e x t o n i n t e g r a t i o n . 

T h e b o o k i s w e l l w r i t t e n and s h o u l d b e s u i t a b l e for m a t u r e u n d e r g r a d u a t e s 
a n d b e g i n n i n g g r a d u a t e s t u d e n t s . T h e 15 c h a p t e r s c o n s i s t of 73 s h o r t e r s e c t i o n s 
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in all , and at the beginning of each chapter a fine pr in t p a r a g r a p h sketches its 
con ten t s . The author avoids r e f e r r ing in the text to r e s u l t s proved in previous 
e x e r c i s e s until the final chap te r . The r e f e r e n c e s at the end of the book, l ist 
numerous journal a r t i c l e s as well as books . The only difficulties the r ev iewer 
exper ienced were the au thor ' s occas ional assumpt ions made at the beginning of 
a sect ion, valid for the section, but which might be overlooked by one who 
s imply looks up a t heo rem in the sect ion. Very few typographical e r r o r s were 
found, of which the following m a y be worth ment ion : 

p . 293, last l ine: the second of the three equality signs should read "< " . 

p . 429, line 6 down: "2e" may be replaced by "e" . 

p . 429, line 14 down: "e" should be rep laced by "2eM , 

The r ev iewer r e c o m m e n d s the book both as a lucid text and re fe rence . 

Norton S ta r r , Amher s t College 

E lements de ma thémat ique , by N. Bourbaki . F a s c . XXXII.Theories 
s p e c t r a l e s . Chapitre 1 : Algebras n o r m é e s . Chapitre 2 : Groupes localement 
compact comrnutatif s . Actual i tés Scientifiques et indus t r i e l l e s 1332, Hermann, 
P a r i s , 1967. 45 F . 

This is a ve ry concise and c lear t r ea tmen t of Banach a lgebras and F o u r i e r 
Analys is on locally compact commuta t ive g roups . The Bourbaki exposit ion is 
c lean and neat; only topics of major impor tance appear in the text, and these 
a r e given a detailed and elegant t r e a t m e n t . Many topics of i n t e r e s t a r e re lega ted 
to the e x e r c i s e s . 

The f i r s t two sec t ions of Chapter 1 a r e of a p r e l i m i n a r y na tu r e . Then the 
Gelfand Theory of commutat ive Banach a lgebras is p re sen ted . This is followed 
by an excel lent sect ion entitled "Calcul fonctionnel ho lomorphe" which is the study 
of m o r p h i s m s of a lgeb ra s of g e r m s of analyt ic functions into a Banach a lgeb ra . 
The p rob l em of ha rmonic synthes is in r egu la r commutat ive Banach a lgebras is 
then d i s c u s s e d . A sect ion on normed ^ - a l g e b r a s including C*-a lgebras and the 
C*- a lgebra of a locally compact group follows. The chapter ends with a sect ion 
on a lgeb ras of continuous functions on a compact space . There a r e close to 100 
e x e r c i s e s at the end of the chap te r . 

Chapter 2 begins by developing the s tandard r e s u l t s of F o u r i e r Analys is : 
P l a n c h e r e l ' s theorem, the invers ion formula , the Pon t r i ag in duality theorem, 
e tc . , The next sect ion p r e s e n t s the s t r u c t u r e theory of locally compact 

1 
commuta t ive g roups . The final sect ion is a d i scuss ion of ha rmonic synthes is in L. , 

oo 2 

L and L. . Some m o r e r ecen t r e s u l t s concerning harmonic synthes is appear in 
the e x e r c i s e s . 

There a r e some m i s p r i n t s in the text, some of which a r e in r e f e r ences to 
p rev ious r e s u l t s . The m o s t su rp r i s ing " m i s p r i n t " however , is the following 
" . . . . l ' ope ra t eu r qui t r a n s f o r m e la fonction f(t) en Id fonction tf(t) " The 
unbel iever may find this on lines 6 and 7 on the page immedia te ly following page 
86 and preceeding page 88 . The page (appropriately) is not numbered. 

Roger Rigelhof, McGill University 
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