
could p e r h a p s have been m a d e l e s s r epe t i t i ve . The proof that v a r i o u s 
c h a r a c t e r i z a t i o n s of a comple te sur face a r e equivalent ( chap te r IV, §6) 
i s somewhat vague and in one spot (top of p. 135) defini tely m i s l e a d i n g . 
T h e r e a r e too few e x e r c i s e s appended to the c h a p t e r s of the second 
p a r t and those that do a p p e a r c o v e r only a s m a l l p a r t of the m a t e r i a l 
in the t ex t . S e v e r a l of these contain m i s p r i n t s o r incomple te f o r m u l a 
t i ons . The d i s c u s s i o n of e x t e r i o r d i f ferent ia t ion i s e x t r e m e l y shor t , 
cons ide r ing i t s i m p o r t a n c e for l a t e r t op ic s . In view of the ca lcu la ted 
c o n c i s e n e s s of m o s t of the p r e s e n t a t i o n s it could poss ib ly be a r g u e d 
tha t too m u c h space i s taken up with a d i s c u s s i o n of p a r a l l e l f ields of 
p l a n e s and d i s t r i bu t i ons ( a l m o s t a s m u c h a s the whole final c h a p t e r ) . 

In conc lus ion , the r e v i e w e r fee ls that th i s book d e s e r v e s to be 
expanded in c e r t a i n p a r t s and that m i n o r de t a i l s should be c la r i f ied but 
that i t i s the b e s t book of i t s kind ava i lab le to Eng l i sh r e a d e r s . 

J . R. Vans tone , Un ive r s i t y of T o r o n t o 

A Modern View of G e o m e t r y , by L. M. B lumen tha l . F r e e m a n , 
San F r a n c i s c o , 1961 . xii + 191 p a g e s . $ 2 . 2 5 . 

Like B. S e g r e , the au tho r t akes the word m o d e r n (as appl ied to 
geome t ry ) to m e a n "ove r a field that i s not n e c e s s a r i l y c o m m u t a t i v e . " 
The f i r s t s ix of the eight c h a p t e r s cons t i tu te a carefu l ly p r e p a r e d 
account of the r i g o r o u s in t roduc t ion of coo rd ina t e s in the m a n n e r 
developed by M a r s h a l l Hal l , Skornyakov, and B r u c k . The h i s t o r i c a l 
in t roduc t ion inc ludes G a u s s ' s r e m a r k , "I c o n s i d e r the young 
g e o m e t e r Bolyai a genius of the f i r s t rank, " and Hi lber t 1 s evaluat ion 
of the invent ion of n o n - E u c l i d e a n g e o m e t r y a s "the m o s t sugges t ive 
and notab le a c h i e v e m e n t of the l a s t cen tu ry . " A d i s c u s s i o n of infinite 
s e t s and t ru th t ab l e s l e a d s na tu r a l l y to the idea of a s y s t e m of a x i o m s 
(or " p o s t u l a t e s " , a s the au tho r p r e f e r s to ca l l t h e m ) . T h i s idea is 
i l l u s t r a t e d by the finite p l anes PG(2, 2) and EG(2, 3). The au thor 
r e m a r k s that "the pe r i od f rom 1880 to 1910 saw the publ ica t ion of 
1, 385 a r t i c l e s devoted to the foundations of g e o m e t r y . " He c i t e s 
abso lu te g e o m e t r y a s "a good example of pos tu la t iona l s y s t e m that 
i s v e r y r i ch in c o n s e q u e n c e s and [yet] i n c o m p l e t e " (that i s , not 
c a t e g o r i c a l ) . 

In C h a p t e r V, he c o n s i d e r s the poss ib i l i ty of in t roduc ing , into a 
" r u d i m e n t a r y affine p lane , " c o o r d i n a t e s x and y in t e r m s of which 
a l ine h a s a l i n e a r equat ion . He finds a n e c e s s a r y and sufficient 
condi t ion to be the " f i r s t D e s a r g u e s p r o p e r t y " (i . e. , D e s a r g u e s ' s 
t h e o r e m for t r i a n g l e s that a r e congruen t by t r a n s l a t i o n ) . F o r the 
c o o r d i n a t e s to be long to a field (not n e c e s s a r i l y c o m m u t a t i v e ) , a 
n e c e s s a r y and sufficient condi t ion i s the " th i rd D e s a r g u e s p r o p e r t y " 
(i. e. , D e s a r g u e s 1 s t h e o r e m for nomothe t ic t r i a n g l e s ) . The a u t h o r 
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could have s impl i f ied the s t a t e m e n t of h is t h e o r e m on page 96 by 
r e m a r k i n g that t h i s " th i rd D e s a r g u e s p r o p e r t y " i m p l i e s the " f i r s t " 
(Coxe te r , In t roduc t ion to G e o m e t r y , Wiley, New Y o r k , 1961, p. 193). 
He i n t r o d u c e s an affine f o r m of P a p p u s 1 s t h e o r e m a s a condi t ion for 
the field to be c o m m u t a t i v e , and he p r o v e s (in the m a n n e r of H e s s e n b e r g ) 
tha t th is i m p l i e s the t h i r d D e s a r g u e s p r o p e r t y . 

Chap te r VI con ta ins the ana logous t r e a t m e n t of p r o j e c t i v e p l a n e s , 
such a s V e b l e n - W e d d e r b u r n p l a n e s and a l t e r n a t i v e p l a n e s . On page 
124 he r e m a r k s t ru ly that the g e n e r a l t h e o r e m of D e s a r g u e s is va l id 
if and only if i t s c o n v e r s e i s va l id , but he g ives the wrong r e a s o n , 
n a m e l y , that the c o n v e r s e i s the dual . The c o r r e c t r e a s o n is that 
the c o n v e r s e follows f rom the d i r e c t t h e o r e m a s app l ied to a different 
p a i r of t r i a n g l e s ; it is only a f t e r th i s r e m a r k h a s been m a d e that the 
p r i n c i p l e of dual i ty can be seen to r e m a i n va l id when D e s a r g u e s 1 s 
t h e o r e m h a s b e e n in t roduced a s an e x t r a a x i o m . 

C h a p t e r VII i n t r o d u c e s the concept of a m e t r i c s p a c e . (Here it i s , 
p e r h a p s , unfor tunate tha t po in ts a r e not denoted by cap i t a l l e t t e r s . F o r 
anyone with an o ld - fash ioned school ing , it t a k e s c o n s i d e r a b l e effort to 
r e m e m b e r tha t pq^ m e a n s the s q u a r e of P Q and not p t i m e s q2. ) 
T h i s c h a p t e r e s t a b l i s h e s , for the Euc l idean p l ane , a r e m a r k a b l e se t of 
s ix a x i o m s , us ing the b o r d e r e d d e t e r m i n a n t of the s q u a r e d d i s t a n c e s of 
four po in t s . F i n a l l y , C h a p t e r VIII shows how t h e s e a x i o m s can be 
modif ied so a s to y ie ld the h y p e r b o l i c p lane (page 181), the s p h e r i c a l 
p lane (page 185), o r the e l l ip t i c p lane (page 187). 

The l i t e r a r y s ty le l e a v e s someth ing to be d e s i r e d ; e. g. , on 
page 4 we r e a d of "a point C whose e x i s t e n c e i s not , n o r cannot b e , 
e s t a b l i s h e d . . . , " and on page 16, po in t s a t infinity a r e ca l l ed 
"infini te po in t s . " P a r t i c u l a r l y i r r i t a t i n g is the au thor 1 s con t inua l use 
of the word " p a i r w i s e , " which h a s ev ident ly been adap ted f r o m the 
G e r m a n " p a a r w e i s e . " The only p lace w h e r e th i s innovat ion can 
r e a s o n a b l y be sa id to effect v e r b a l economy i s in the Axiom of Choice 
at the bo t t om of page 29- In m o s t o t h e r c a s e s i t can e i t h e r be omi t t ed 
(as in "four p a i r w i s e d i s t i nc t po in t s" ) o r r e p l a c e d by "in p a i r s " (as in 
" joining t h e m p a i r w i s e " ) . 

The 56 f i g u r e s have been n i ce ly d r a w n by Evan G i l l e s p i e , and 
t h e r e i s an adequa te index . 

H. S. M. C o x e t e r , U n i v e r s i t y of T o r o n t o 
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