
P r i n c i p e s e t appl ica t ions de l ' ana lyse Booléenne, by M. Carva l lo . 
Col lect ion de Math, économiques , f a s c . I I . Gauthier V i l l a r s , P a r i s , 
1965, xi i i + 131 p a g e s . P r i c e : 30 F . 

A compac t booklet which, a s suming a knowledge of l a t t i c e - t h e o r y , 
develops Boolean a lgebra and appl ies it to the theory of n e t w o r k s . 

H. A. Thurs ton , Un ive r s i ty of B r i t i s h Columbia 

A Vector Space Approach to Geomet ry , by Melvin H a u s n e r . 
P r e n t i c e - H a l l I n c . , Englewood Cliffs, N. J . , 1965. x + 397 p a g e s . 
$ 1 2 . 0 0 . 

Although the table of contents r e a d s like that of a book on l inea r 
a lgeb ra this book is not a l inear a lgebra but, as the author i n s i s t s , a 
book on geometry» Its m a i n pu rpose i s to develop affine and Eucl idean 
g e o m e t r y of 2- , 3 - and n - d i m e n s i o n a l space f rom the analyt ic point 
of v iew. The b a s i c a lgebra i c tools a r e b a r y c e n t r i c coord ina tes , v e c t o r s , 
v e c t o r s p a c e s , l inear and affine t r a n s f o r m a t i o n s , m a t r i c e s and d e t e r ­
m i n a n t s . These a lgeb ra i c topics a r e in t roduced and developed as needed, 
thei r in t roduct ion being well mot ivated by the g e o m e t r y . The book is 
filled with in t e re s t ing examples and analogies f rom other f ields and t h e r e 
is much to s t imu la t e the s tuden t s ' i n t e r e s t . T h e r e i s a ve ry full and 
exce l len t d i s c u s s i o n of or iented a r e a s in the plane and or ien ted vo lumes 
in 3 - and n - d i m e n s i o n a l s p a c e . This d i s c u s s i o n is used to mot iva te 
the ax iomat i c definition of a d e t e r m i n a n t as a l inear s k e w - s y m m e t r i c 
function of the column v e c t o r s of a squa re m a t r i x . The book ends with 
a chap te r on g roups and an exposi t ion of K le in ' s E r l a n g e n P r o g r a m . At 
this point one r e g r e t s that the author did not include a chapter on p r o ­
j ec t i ve g e o m e t r y . The book g rew out of an i n - s e r v i c e t ra in ing c o u r s e 
for t e a c h e r s and it s e e m s well suited to this p u r p o s e . Its m a i n use as 
a textbook i s l ikely to be in c o u r s e s for p r o s p e c t i v e high school t e a c h e r s 
s ince it contains a l a r g e body of m a t e r i a l in common with r e g u l a r c o u r s e s 
in l inear a l g e b r a . 

D. C. Murdoch, Unive r s i ty of B r i t i s h Columbia 

Theory of R e t r a c t s , by S z e - T s e n Hu. Wayne State Un ive r s i ty 
P r e s s , De t ro i t , 1965. 234 p a g e s . $ 1 3 . 5 0 . 

The notion of r e t r a c t s was c rea ted by K. B o r s u k in his thes i s in 
1931 . The absolu te neighbourhood r e t r a c t s in t roduced by h im in 1932 
a r e a c l a s s of spaces which g e n e r a l i z e po lyhedra and r e t a i n m a n y of 
the i r d e s i r a b l e p r o p e r t i e s . The theory of r e t r a c t s has s ince grown into 
an extended and i m p o r t a n t b r a n c h of topology, and many of i t s concepts 
a r e now included among the tools of e v e r y p r a c t i s i n g topologis t . Mos t 
of i t s r e s u l t s w e r e so far only a c c e s s i b l e in p e r i o d i c a l s . S . - T . Hu se t s 
out to o r g a n i s e them for the f i r s t t ime in a r e f e r e n c e book. 
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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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