
BOOK REVIEWS COMPTES RENDUS CRITIQUES 

Vector ana lys i s and C a r t e s i a n t e n s o r s , by K. K a r a m c h e t i . Holden-Day, 
Inc . , San F r a n c i s c o , 1967. B u r n s and M a c E a c h e r n L t d . , 52 Ra i l s ide Road, 
Don Mi l l s , O n t a r i o , xi i + 255 p a g e s . Can. $ 1 0 . 7 5 . 

In the a u t h o r ' s w o r d s : "The a im of the book is twofold 

(1) to c l e a r l y and s y s t e m a t i c a l l y explain the bas i c contents of vec to r ana ly s i s , 
Ca r t e s i an t enso r notat ion and C a r t e s i a n t enso r ana lys i s and 

(2) to i l l u s t r a t e by se lec ted appl ica t ions in different fields of engineer ing and 
m a t h e m a t i c a l phys i c s , the i r use in the formula t ion of phys ica l p r o b l e m s 
and in the der iva t ion of some gene ra l r e s u l t s re la t ing to those p r o b l e m s " . 

The second of these a i m s i s , I think, achieved , the appl ica t ions chosen 
being informat ive and of phys ica l i n t e r e s t . The book however falls sho r t of the 
f i r s t ob jec t ive . 

The definit ions of both vec to r and C a r t e s i a n t ensor a r e somewhat c i r c u l a r , 
on page four we find: "Thus we say that v e c t o r s a r e added according to the 
p a r a l l e l o g r a m law of addi t ion" and on page f ive: "We now define a vec tor as a 
quanti ty that p o s s e s s e s both a magni tude and a d i r ec t ion and obeys the p a r a l l e l o g r a m 
law of addi t ion" . 

The deve lopment of vec to r and t ensor ana lys i s is not good. Among the 
l apses I would men t ion the following: Some of the laws of vec to r a lgebra , for 
example the d i s t r ibu t ive laws, a r e not men t ioned . T h e r e is no t r e a t m e n t of the 
ideas of l inear independence . No proof is given that the ope ra t ions of mul t ip l i ca t ion 
of two t e n s o r s and of con t rac t ion lead to a t e n s o r . The i n t eg ra l t h e o r e m s of 
Green , Gauss and Stokes r e c e i v e f o r m a l t r e a t m e n t and no r e s t r i c t i o n s a r e stated 
on e i ther the functions or domains involved. The inva r i ance of vec to r and t ensor 
equations is not d e m o n s t r a t e d or in fact even ment ioned . 

It may be that the intended audience for the book, the s tudent of eng ineer ing 
of the phys ica l s c i e n c e s , migh t find it s a t i s f ac to ry , but for a s tudent of applied 
m a t h e m a t i c s , it l eaves m u c h to be d e s i r e d , 

The book has a r e a s o n a b l e number of e x e r c i s e s which include some quite 
impor tan t r e s u l t s . These a r e col lected at the end of the book r a t h e r than at the 
end of each chap t e r . 

D .R . Westbrook, Unive r s i ty of Calgary 

Vector and tensor ana lys i s with appl ica t ions , by A . I . Bor i s enko and 
I . E . T a r a p o v . Trans la t ed by R. A. S i lve rman , P r e n t i c e - H a l l , I n c . , Englewood 
Cliffs, 1968. x + 257 p a g e s . U . S . $ 1 0 . 5 0 . 

Although this book is not l ikely to become a c l a s s i c in the field, it is 
a r e a d a b l e and fa i r ly carefu l p r e s e n t a t i o n of the main ideas of vec to r and t ensor 
a n a l y s i s . 

The f i r s t chapte r dea l s with the ideas of vec to r a lgeb ra and includes the 
ba s i c laws, a t r e a t m e n t of l inear dependence , b a s e s and r e c i p r o c a l b a s e s , and 
the cont raviant and cova r i an t components of a v e c t o r . 
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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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