
He s t a r t s with a t r e a t m e n t of the e l e m e n t a r y p r o p e r t i e s of r e t r a c t s , 
de fo rma t ion r e t r a c t s and neighbourhood r e t r a c t s found by B o r s u k . Then 
he def ines abso lu te (neighbourhood) e x t e n s o r s (ANE's) and absolu te neigh
bourhood r e t r a c t s (ANR's) for an a r b i t r a r y weakly h e r e d i t a r y topological 
c l a s s of s p a c e s , shows that in both c a s e s the c l a s s of a l l m e t r i z a b l e 
s p a c e s i s the b e s t choice , and r e l a t e s the two concepts to each o t h e r . 
The p r o p e r t i e s of A N E ' s and ANR' s a r e dea l t with, including H a n n e r ' s 
t h e o r e m that being an ANE i s a loca l p r o p e r t y . Infinite s i m p l i c i a l poly-
topes a r e studied with r e g a r d to the ques t ion whe ther they a r e A N R ' s . 

Next v a r i o u s n e c e s s a r y and sufficient condi t ions for a m e t r i z a b l e 
space to be an ANR in t e r m s of homotopy ex tens ion p r o p e r t i e s , p a r t i a l 
r e a l i z a t i o n s of po ly topes , s m a l l de fo rma t ions and dominat ing s p a c e s 
a r e e s t a b l i s h e d . S imi l a r condi t ions a r e then found for local ly n -connec ted 
s p a c e s and used to p r o v e tha t for f i n i t e - d i m e n s i o n a l m e t r i z a b l e s p a c e s 
loca l n- c o n n e c t e d n e s s , local con t rac t ib i l i t y and being an ANR a r e equi 
va l en t cond i t i ons . Bo r suk 1 s c o u n t e r - e x a m p l e s a r e included which show 
tha t th is i s not t r u e for i n f i n i t e -d imens iona l c o m p a c t a . 

T h e r e fol lows a d i s c u s s i o n of adjunct ion s p a c e s and mapping spaces 
of ANR's and of B o r s u k ' s r e s u l t s on c o m p a c t ANR's in Euc l idean s p a c e s . 
The f inal chap te r i s devoted to de fo rma t ion r e t r a c t s . A theo ry of o b 
s t r u c t i o n s to d e f o r m a t i o n s i s sketched and used to e s t a b l i s h n e c e s s a r y 
and sufficient condi t ions for de fo rma t ion r e t r a c t s in t e r m s of homotopy 
and homology . 

S. - T . Hu has not only succeeded a d m i r a b l y in the t a sk he se t h im
self of p roduc ing a useful and w e l l - o r g a n i s e d r e f e r e n c e book, but has 
given us at the s a m e t i m e a v e r y lucid and r e a d a b l e t r e a t i s e on the sub
j e c t . The book, which can be r ead by anybody with a b a s i c t r a in ing in 
g e n e r a l and a l g e b r a i c topology, m a k e s quite r e c e n t con t r ibu t ions to the 
field a c c e s s i b l e with unexpected e a s e . It inc ludes m a n y p roof s in full; 
for s o m e the r e a d e r i s r e f e r r e d to the o r i g i n a l p a p e r s . F r e q u e n t r e f e r 
ences in the tex t and at the end of m o s t s ec t ions c l e a r l y ind ica te the 
s o u r c e of the m a t e r i a l , encou rage c o m p a r i s o n with the o r ig ina l l i t e r a t u r e 
and s t i m u l a t e f u r t h e r r e a d i n g , The book f in i shes with a c o m p r e h e n s i v e 
and up to date b ib l iog raphy . It wi l l be we lcomed w a r m l y by a l l budding 
and ful l -blown topo log i s t s , and d e s e r v e s to b e c o m e a s t anda rd r e f e r e n c e 
w o r k . 

Helga S c h i r m e r , Un ive r s i t y of New B r u n s w i c k 

G e o m e t r i c Inva r i an t Theo ry , by D . Mumford . E r g e b n i s s e de r 
Ma th . N . S . Vol . 34 . S p r i n g e r - V e r l a g , B e r l i n , 1965. 146 p a g e s . 

In this m o n o g r a p h , the au thor i s conce rned with the c o n s t r u c t i o n 
of s c h e m e s of modu l i ove r a l g e b r a i c ob jec ts and, m o r e gene ra l ly , with 
the p r o b l e m whe ther an a l g e b r a i c s c h e m e , acted upon by an a l g e b r a i c 
g roup , a d m i t s an o rb i t s p a c e . The book is w r i t t e n e n t i r e l y in Grothen» 
d i e c k ! s language of s c h e m e s , and can only be r e a d by those who a r e 
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well acquainted with this language. Extensive use of results of 
Grothendieck, published, semi-published, and unpublished, is made 
(with unpublished results reviewed in the book). Those who can read 
the book will find it very interesting. A most unusual, but to this r e 
viewer highly pleasing, feature of the book is the inclusion of many in
formal, but highly informative, discussions concerning methods and 
definitions. 

Oswald Wyler, Carnegie Institute of Technology 

Modern College Algebra, by Daniel E. Dupree and Frank L». Harmon. 
Prentice Hall, Eng le wood Cliffs, N . J . , 1965. ix + 250 pages. $ 5 . 9 5 . 

The authors set themselves the commendable goal of presenting 
college algebra in a modern setting that will communicate the "why" as 
well as the "how" of the subject. Unfortunately they do not progress 
very far toward this goal. With the exception of a long first chapter 
that covers logic, set theory and number systems and a brief appendix 
on the use of set theory in logic, there is little in the book that deserves 
the title "modern". 

Although mathematical induction is introduced in Chapter 1, it is 
not used effectively in later chapters. The laws of exponents are pre
sented with no mention of induction; the standard techniques are used 
for arithmetic and geometric progressions with induction mentioned 
only in the exercises . 

The determinant and permutations are not treated as functions, 
although considerable time has been spent on properties of functions 
that could very well be used here . 

The characterization of natural numbers as a subset of the real 
numbers is open to two interpretations, the more obvious of which is 
false. There is also a lack of unity between the definition of natural 
numbers and the ideas of proof by induction. 

The notation leaves something to be desired. Why are the reals 
the only number system denoted by a script let ter? There should be 
some discussion about the inter changeability of the notations p, p /1 
and (p, 1) for an integer. 

It is unfortunate that so many unproved theorems appear in the 
book as "axioms". It is true that many of them could not be proved at 
this level, but this should be more clearly recognized rather than hidden 
in this way. 

G. G. Bush, Queen's University 

147 

https://doi.org/10.1017/S0008439500027764 Published online by Cambridge University Press

https://doi.org/10.1017/S0008439500027764

