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The re is no shor tage now of high- level monographs on m o d e r n di f ferent ia l 
g e o m e t r y . The challenging task of p resen t ing the frui ts of the revolut ion which 
o c c u r r e d in this field during the pas t twenty y e a r s on a m e d i u m level - su i table 
for advanced u n d e r g r a d u a t e s - has a lso been successfu l ly tackled r ecen t l y by 
v a r i o u s au thors (Auslander ; B i shop /Goldbe rg ; FLanders ; Guggenhe imer ; Hicks ; 
O'Nei l l ; S i n g e r / T h o r p e . A volume by S.-T. Hu is in p r e p a r a t i o n ) . 

A common fea tu re of the "new" t r e a t m e n t is the invar ian t definition of 
t e n s o r s in the f r amework of mu l t i l i nea r a l g e b r a . Even if this is not done via 
u n i v e r s a l mapping p r o p e r t i e s , it can be achieved pa in l e s s ly and, for m o s t 
p u r p o s e s , s a t i s f ac to r i ly by identifying a t ensor with a mu l t i l i nea r m a p . This 
p r e s e n t a t i o n leads na tura l ly to a global approach to the r e l evan t p r o b l e m s . 

In this and other r e s p e c t s the p r e s e n t book has a cu r ious ly outdated f lavour . 
Surely the fact that s o m e t i m e s a ca lcula t ion is s t i l l s imp le r when c a r r i e d out in 
a p a r t i c u l a r adapted bas i s is no excuse for introducing an in t r in s i c g e o m e t r i c 
object by its components in an a r b i t r a r y s y s t e m of c o o r d i n a t e s . Having been 
r a i s e d mysel f on "def in i t ions" of the type "A tensor is if something behaves such 
and such" , I feel that, to inflict on s tudents of the year A . D . 1968, the a u t h o r ' s 
n i g h t m a r i s h definit ions on pages 102-110, might be cons idered justified cause 
for s tuden t s ' r io ts ' . Also it s e e m s e x t r a o r d i n a r y that the m o s t powerful 
i n s t r u m e n t for studying in t r ins i ca l ly g e o m e t r i c p r o b l e m s on a manifold, v i z . the 
e x t e r i o r ca lculus of d i f ferent ia l f o r m s , is not even ment ioned . Natura l ly , no 
in tegra t ion theory on manifolds is then avai lable e i t h e r . Without an invar ian t 
definition of t e n s o r s the in t roduct ion of covar ian t different ia t ion and affine 
connexions b e c o m e s a fo rma l manipu la t ion . Compare the neat m o d e r n t r e a t m e n t 
in B i shop /Go ldbe rg , page 221 (following Koszu l ' s ax ioms and avoiding the fiber 
space approach) . 

My r ema in ing commen t s concern de ta i l s only: 

1) The author i n s i s t s (pages 101-110) that coordinate t r a n s f o r m a t i o n s 
fo rm a group, al though he does not use this condit ion. Except for t r i v i a l c a s e s , 
they cannot even be combined due to different domains and r a n g e s . I do not think 
that the in t roduct ion of the c o r r e c t concept of a pseudogroup (Eh re sman) would have 
been beyond the intended leve l . 

2) The re is no a t tempt to show the r e l a t ion between " m e t r i c s p a c e s " as 
defined on page 6 and the "Riemannian m e t r i c s " of page 7 1 . Although on page 71 
quotation m a r k s a r e used once to dis t inguish between the two concepts , they a r e 
dropped in the next s en t ence . Although one m a y a rgue that the proof is too 
difficult for this level , I feel that the impor t ance of this point d e s e r v e s at l eas t 
that it be ment ioned - p a r t i c u l a r l y so, s ince o the rwise the r e m a r k s on pages 
204-205 do not make s e n s e . 

3) The definition of a cover ing on pages 58 and 275 contains redundant 
condi t ions . 

4 ) In the definition of an a t las on pages 59 and 276, it is super f luous to add 
the condition that the Jacobian should not van i sh . ( Interchange ' i ' and ' j ' . ) 

5) F o r the t e r m "embedding" used on page 60, one should subs t i tu te the 
gene ra l l y accepted " i m m e r s i o n " . 
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6) Of c o u r s e , the author has the r igh t to define a manifold to be connected 
(page 275). But a s tudent wil l d i s cove r to his d i s m a y in other c o u r s e s that many-
c l a s s i c a l Lie g roups a r e not connected and a r e s t i l l cal led m a n i f o l d s . Cf. a l so 
the f r ame bundle of a (connected) mani fo ld . 

7) Sub manifold s a r e r equ i r ed (page 277) to c a r r y the r e l a t i v e topology. 
A g r e a t many inves t iga t ions owe the i r ex i s tence solely to the fact that this is too 
r e s t r i c t i v e a condit ion in v e r y n a t u r a l c i r c u m s t a n c e s (cf. Helgason, Chapter II). 

8) The b ib l iography men t ions a d i s p r o p o r t i o n a t e amount of o b s c u r e au tho r s 
f rom the 18th and 19th c e n t u r i e s , but I found p r a c t i c a l l y no r e f e r e n c e to any 
m o d e r n textbook on the m e d i u m l eve l . The o m i s s i o n of some of the outs tanding 
m o d e r n t r e a t i s e s s t r i k e s m e also as cur ious (B i shop /Cr i t t enden ; F a v a r d ; 
Helgason; S t e rnbe rg ; Wolf). 

I feel that the sho r t comings of this text a r e so numerous as to outweigh its 
advantages , but I m u s t men t ion in f a i r n e s s some of the l a t t e r : it conta ins 
in t roduc t ions to the subjec ts of B e r g m a n ' s m e t r i c , modu la r su r f aces of analyt ic 
functions, the mapp ings used in ca r tog raphy , a weal th of (most ly t rad i t iona l ) 
e x e r c i s e s , and many good p i c t u r e s . 

H . G . Helfenste in , Un ive r s i t y of Ottawa 

S ingula r i t i es of smooth m a p s , by J a m e s Ee l l s , J r . Gordon and B r e a c h , 
150 Fifth Avenue, New York 10011, 1967. ix + 1 0 4 p a g e s . H a r d c o v e r - U . S . 
£ 5 . 5 0 , p repa id - U . S . $ 4 . 4 0 ; pape rback - U . S . $ 3 . 0 0 , p repa id - U . S . $ 2 . 4 0 . 

This book is an excel lent in t roduc t ion to the study of s i ngu l a r i t i e s of smoo th 
m a p s ; this b r a n c h of d i f ferent ia l topology is r ap id ly developing and unfor tunate ly 
t h e r e is no easy in t roduc t ion to a f i r s t yea r g r a d u a t e s tudent (except for some 
o r ig ina l p a p e r s of M o r s e , Whitney, Pon t r j ag in and Thorn, to men t ion a few). 
The author has done an exce l len t job . H e r e is a c h a p t e r - w i s e s u m m a r y : 

Chapter I is the s tandard in t roduc t ion to ca lcu lus in E and definit ion of 
n 

manifolds and the i r tangent s p a c e s . 

Chapter II i s devoted to the study of s i ngu la r i t i e s of smooth m a p s : Whitney 's 
imbedding t h e o r e m is p r o v e d . He then s tudies gene r i c m a p s , i . e . m a p s which 
have only n o n - g e n e r a t e s ingula r p o i n t s . 

Chapter III s tudies the r e l a t i o n be tween the topology of a smooth manifold 
and of s i ngu l a r i t i e s of a smooth r e a l valued function on i t . The author d i s c u s s e s 
the t h e o r e m of M o r s e (Morse inequal i t i es ) and the homology p r o p e r t i e s of c r i t i c a l 
points (for example , the Index t h e o r e m ) . F ina l ly , he gives some appl ica t ions 
to Dif ferent ia l G e o m e t r y and Algeb ra i c G e o m e t r y (Le f sche t z ' s t h e o r e m ) . 

K. S r in ivasacha ryu lu , Un ive r s i t é de M o n t r é a l 
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