
t h r e e c h a p t e r s . It r a n g e s f r o m G r e e k ph i losophy to m a t h e m a t i c a l 
d e v e l o p m e n t s in the 20th c e n t u r y , al lowing the au thor to d i sp lay his 
s c h o l a r l y e rud i t i on and wide c u l t u r a l i n t e r e s t s . 

In 1959 Bourbak i s ta ted in a p r i v a t e c o n v e r s a t i o n that the c h a p t e r 
on s t r u c t u r e s r e a l l y ought to have b e e n a chap t e r on c a t e g o r i e s . This 
i s even m o r e t r ue today . The c h a p t e r s t a r t s with a h o r r e n d o u s defini t ion 
of c e r t a i n types tha t wi l l d e t e r m o s t r e a d e r s f rom going f u r t h e r . It 
c o n c e r n s a h i e r a r c h y of e x p r e s s i o n s bui l t up f r o m given s e t s wi th the 
help of the c a r t e s i a n p r o d u c t and the power se t o p e r a t i o n . The l a t t e r 
i s only p r e s e n t e d a s an objec t funct ion and i t s v a r i a n c e is not d i s c u s s e d 
in g e n e r a l . Many s p e c i e s of s t r u c t u r e s a r e dea l t with, not only 
p r i m i t i v e c l a s s e s of a l g e b r a s , but a l s o c l a s s e s of r e l a t i o n a l s y s t e m s , 
the c l a s s of a l l topologica l s p a c e s , e t c . Unfor tuna te ly t h e r e i s no 
g e n e r a l def ini t ion of what cons t i t u t e s a m a p in a g iven s p e c i e s . (These 
de f i c i enc i e s can be r e m e d i e d , a s ha s been shown by Z . Hedr l in , A. P u l t r 
and V. T rnkova , s ee " G e n e r a l topology and i t s r e l a t i o n s to m o d e r n 
a n a l y s i s and a l g e b r a II11, P r o c e e d i n g s of the Second P r a g u e Topo log ica l 
Sympos ium, 1966, p a g e s 176-181) . The highpoint of the chap t e r i s the 
s o - c a l l e d u n i v e r s a l mapping p r o b l e m , which a p p e a r s to be m o r e 
g e n e r a l than the p r o b l e m of finding the adjoint to a func to r . It has a 
so lu t ion under c e r t a i n condi t ions that r e s e m b l e F r e y d ' s so lu t ion s e t 
cond i t i ons . T h e r e i s an i n t e r e s t i n g co l l ec t ion of i m p o r t a n t e x a m p l e s 
f r o m m a n y p a r t s of m a t h e m a t i c s . It would s e e m to be a wor thwhi le 
p r o j e c t to r e w r i t e t h e s e 50 p a g e s in the language of c a t e g o r i e s and 
f u n c t o r s . 

J . L amb ek , McGi l l U n i v e r s i t y 

E l e m e n t s de m a t h é m a t i q u e , f a s c i c u l e 17; T h é o r i e d e s e n s e m b l e s 
C h a p i t r e s 1 et 2 . by Nico las B o u r b a k i . H e r m a n n , P a r i s , 1966. 
T r o i s i è m e édi t ion, 137 p a g e s . 36 f r a n c s . 

Th is i s a r e v i s e d and c o r r e c t e d edi t ion of Bourbak i 1 s t r e a t m e n t 
of the foundat ions of m a t h e m a t i c s . 

Chap te r 1 d e a l s wi th a d e s c r i p t i o n of f o r m a l m a t h e m a t i c s . The 
r e a d e r l e a r n s to his s u r p r i s e tha t the u s u a l l i nea r f o r m u l a s d e a r to 
log ic ians a r e only a b b r e v i a t i o n s of c e r t a i n n o n - l i n e a r a s s e m b l i e s m a d e 
up f r o m s igns , b l a n k s , and l i n k s . However , af ter the f i r s t few p a g e s , 
he i s allowed to fo rge t t h i s . 

The p r o p o s i t i o n a l ca l cu lus u s e s " o r " and "no t " as fundamen ta l 
no t i ons . T h e r e a r e four s i m p l e ax iom s c h e m e s , the ru l e of m o d u s 
ponens , and two r u l e s of subs t i t u t i on . One of the l a t t e r a l lows p a s s a g e 
f r o m one theo ry to a n o t h e r . One quickly a r r i v e s at the n a t u r a l r u l e s of 
i n f e r e n c e employed in o r d i n a r y m a t h e m a t i c a l d i s c o u r s e : the deduc t ion 
r u l e , r e d u c t i o ad a b s u r d u m , a r g u m e n t by c a s e s , the method of the 
a u x i l i a r y c o n s t a n t . 
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Quantifiers are defined in terms of Hilbert 's E- symbol, here 
called " T " . Thus "T A(X)M represents a privileged object b for 

which A(b), if there are such objects, and " 3 A(x)M is short for 

"A(r A(x))". If there is no object b for which A(b), one might be 

tempted to say that MT A(x)n represents no object; however, in 

Bourbaki's ontology it represents an object "about which one can say 
nothing" (see page 16). Unfortunately, having raised this reader ' s 
curiosity about this mysterious object, Bourbaki sticks to his guns 
and says nothing about it. There is one axiom for introducing the 
existential quantifier. 

The theory of equality deals with a symbol " = " and requires 
two axiom schemes, the usual*substitution rule and a rule which says 
that if V (A(x) i ? B(x)) then T A(X) = r B(x). 

X X X 

Chapter 2 is devoted to the theory of sets, which deals with the 
symbol " e " . The axioms postulate extensionality, the existence of 
the set x, y, the existence of the set of all subsets of x, and the 
existence of some infinite set. In addition, there is a curious scheme 
of "selection and reunion". It a sse r t s that if V 3 V (R(x, y)=> xe w) 

y w x 
then the set {x| 3 (y€ Z an<3 R(x> y))} exists for all z. The axiom 
of choice need not be postulated but can be deduced from propert ies of 
the symbol " T " . Pa i r s , products, relations, functions, etc. are 
defined in the usual manner. 

The book contains many exercises and a foldout displaying the 
axioms and axiom schemes. 

J. Lambek, McGill University 

An introduction to the theory of numbers, by Ivan Niven and 
Herbert S. Zuckerman. John Wiley and Sons, New York, 1966. 
2nd edition. 280 pages. $7.95. 

After looking at this lucid exposition, I was overcome by a 
feeling of nostalgia. How much nicer it would be to teach this than the 
ser ies of unmotivated definitions that goes under the name of algebral 

We have here a leisurely introduction to divisibility and 
congruences, which any freshman can read, followed already on page 69 
by Quadratic Reciprocity. Then there is a chapter on special number 
theoretic functions which graduate student still knows the Moebius 
inversion formula?), followed by chapters on Farey fractions, simple 
continued fractions, TT(X) (including Bertrand1 s postulate), algebraic 
numbers, and the partition function. The last chapter deals with the 
density of sequences of integers and culminates in the Schnirelmann 
and and a p theorems. There are many carefully arranged exercises 
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