
Introduction to Set Theory and Topology, by K. Kuratowski. 
(Internat. Series of Monographs in Pure and Applied Mathematics, 
Vol. 13. Translated by L. F. Boron. ) Pergamon P r e s s , 1961-
283 pages. $7. 50. 

Contents are as follows: Par t 1 (Set Theory): Propositional 
calculus, algebra of sets, propositional functions, finite and infinite 
set operations, the concept of power, cardinal numbers, ordering 
and well-ordering, order types and ordinal number s ; Part 2 (Topology): 
metr ic spaces, closure and limits, basic definitions, continuous and 
homeomorphic maps, separability, completeness and compactness, 
connectedness and local connectedness, continua, dimensions, an 
introduction to homology and homotopy, and a proof of the Jordan 
theorem. 

Each chapter is followed by problems, the harder ones of which 
have hints to the solution (and introduce many new topics) and brief 
discussions. There is an index, a symbol list and two reading l is ts . 

The book appears to be a careful and thoughtful contraction of the 
author' s well-known treat ise on topology and of his Polish book (written 
jointly with A. Mostowski) on the theory of sets. The logical notation is 
not that used on this continent but that should present no difficulty. No 
e r r o r s or misprints were found. The translation is smooth and the book 
reads very pleasantly, - - something of a boon to advanced undergraduate 
and beginning graduate students of the subject. 

Z.A. Melzakr McGill University 

Mathematisches Worterbuch, mit Einbeziehung der theoretischen 
Physik, edited in collaboration with many specialists by Josef Naas and 
Hermann Ludwig Schmid for the Institut of Pure Mathematics of the 
Deutsche Akademie der Wissenschaften. Pergamon P r e s s , Oxford, 
London, New York, Pa r i s , 1961. Two volumes; xii + 1043 and viii + 
952 pages. Pr ice L .40 / - / - . 

This is an encyclopedia, listing alphabetically technical t e rms 
and their definitions, theories, theorems, principles of pure and applied 
mathematics and theoretical physics, including their history and main 
representat ives . Each item is followed by an article of variable length 
and individual conception with large numbers of cross references. The 
names of eminent mathematicians of the past occur with the dates of 
their birth and death; their main places of activity and their most 
important fields of research are mentioned in all cases , mostly only 
in a few words. But taking into account the large number of enumerated 
mathematical objects called after Euler, we find exactly nine pages on 
him and his contributions to mathematics; similarly eleven pages on 
Gauss, but only five pages on Hilbert, one and a half pages on H. Weyl, 
and less than half a page on G. Cantor. 
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N a t u r a l l y t h i s i s not a book to be r e a d f r o m beg inn ing to end, 
though it i s qui te p l e a s a n t to r e a d in t h i s book, s t a r t i n g a t a c e r t a i n 
point and le t t ing onese l f be d i r e c t e d by the n u m e r o u s r e f e r e n c e s f r o m 
one i t e m to a n o t h e r one . Used in t h i s way the w o r k wi l l p rov ide useful 
e n t e r t a i n m e n t for any length of t i m e . Some of the a r t i c l e s a r e long and 
r e a l l y i n s t r u c t i v e , | o t h e r s a r e only b r i e f s u g g e s t i o n s . F r e q u e n t l y they 
a r e supp l emen ted by m o r e or l e s s e x t e n s i v e b i b l i o g r a p h i e s on t h e i r 
sub jec t . 

In view of the complex i t y of m o d e r n m a t h e m a t i c s the d e c i s i o n a s 
to what to t ake into the book and what to l eave out m u s t have been 
exceed ing ly difficult in m a n y c a s e s . The a v e r a g e m a t h e m a t i c i a n wi l l 
p robab ly expec t the book to be a h e l p in r e v i e w i n g m a t h e m a t i c a l w o r k s 
which conta in m a t e r i a l not e n t i r e l y wi th in h i s own field of knowledge . 
The p r e s e n t r e v i e w e r h a s u sed the W o r t e r b u c h in t h i s way for some 
t i m e and indeed found it r e a s o n a b l y useful in a n u m b e r of c a s e s . 
S i m i l a r l y a s wi th o the r " t o o l s " , one h a s to l e a r n to use i t . And t h i s 
m a y wel l t ake a y e a r or m o r e . 

T h ; s of c o u r s e w a s not the only p u r p o s e for which the w o r k h a s 
been compi l ed . A s a m a t t e r of fact , the e d i t o r s m u s t have had in mind 
s e v e r a l d i s jo in t c l a s s e s of u s e r s . T h e r e a r e plenty of a r t i c l e s which 
by the n a t u r e of t h e i r subjec t a s we l l a s by t h e i r s ty le a r e def ini te ly 
m e a n t for the a c c o m p l i s h e d m a t h e m a t i c i a n or t h e o r e t i c a l p h y s i c i s t . 
On the o the r hand, h o w e v e r , le t us c o n s i d e r the a r t i c l e n G e r a d e ( L i n i e ) " : 
A p a r t f r o m a few r e m a r k s (7 h a l f - l i n e s ) on the s t r a i g h t l ine in the 
foundat ions of s o m e b r a n c h e s of g e o m e t r y , t h i s i s a r e l a t i v e l y de t a i l ed 
and e n t i r e l y p r i m i t i v e expos i t i on of about 100 h a l f - l i n e s on e l e m e n t a r y 
a n a l y t i c a l g e o m e t r y of the s t r a i g h t l ine in the p lane and in s p a c e , to be 
u n d e r s t o o d by e v e r y f i r s t - y e a r or high school s tudent who h a s l e a r n t 
h i s c o u r s e . T h e r e i s no r e f e r e n c e to p e n c i l s or b u n d l e s and not even 
a c r o s s r e f e r e n c e to the c o r r e s p o n d i n g a r t i c l e s . An a r t i c l e of th i s 
kind i s a w a s t e of space f r o m the point of v iew of the m a t h e m a t i c i a n . 
T h e r e a r e o t h e r s in the s a m e ve in . 

In o t h e r c a s e s one migh t sub jec t ive ly differ in a s to what an 
a r t i c l e should conta in or not con ta in . Some a r t i c l e s p rov ide e x c e l l e n t 
and u p - t o - d a t e i n fo rma t ion ; o t h e r s (as for i n s t a n c e the a r t i c l e 
"Sch l ich te Funktion1 1) t e l l us noth ing about r e c e n t r e s u l t s (that i s , 
a f te r 1923). N a t u r a l l y a c e r t a i n amoun t of m a t e r i a l i s dup l i ca t ed ; 
on the o the r hand, d i f ferent t h e o r i e s c o n c e r n i n g one and the s ame 
subjec t a r e dea l t wi th under d i f ferent h e a d i n g s (e. g. "Schwingungsg le i -
chung I !)and " H e l m o l t z s c h e Schwingungsgleichung 1 1 ) ; but t h e s e a r e 
de fec t s (if we m a y ca l l t h e m so) which a r e p robab ly unavo idab le . 
M o r e s e r i o u s a p p e a r s to be a c e r t a i n n o n - h o m o g e n e i t y in the m a t t e r 
of b i b l i o g r a p h i c r e f e r e n c e s . What i s m e a n t m a y be exp la ined by 
e x a m p l e s : In the a r t i c l e " E r z e u g e n d e Funkt ion in d e r W a h r s c h e i n l i c h -
k e i t s r e c h n u n g " t h e r e i s no r e f e r e n c e at a l l to the l i t e r a t u r e ; under 
" E r w e i t e r u n g von G r u p p e n " which n o w - a - d a y s i s dea l t wi th in a l l good 
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books on g roup t h e o r y , only the o r i g i n a l p a p e r s by O. S c h r e i e r a r e 
quoted. The a r t i c l e " C h a r a k t e r i s t i s c h e s Po lynom e i n e r M a t r i x " quotes 
only a w o r k by M. P a r o d i "La loca l i sa t ion des v a l e u r s c a r a c t é r i s t i q u e s 
des m a t r i c e s et s e s a p p l i c a t i o n s " P a r i s 1959, As a m a t t e r of c o n t r a s t : 
The a r t i c l e on "Horno log iea lgeb ra" c o n s i s t s of 30 r e f e r e n c e s only; the 
b a s i c p a p e r s and a l l the r e c e n t books on the subject a r e quoted; at l e a s t 
c r o s s r e f e r e n c e s to some of the fundamenta l not ions could have been 
given a s far as they ac tua l ly o c c u r in the Wor t e rbuch . It goes without 
saying that in m a n y a r t i c l e s a r e f e r e n c e to l i t e r a t u r e would be out of 
p l a c e . 

Some of the a r t i c l e s a r e m o r e or l e s s n a t u r a l l y v e r y h a r d to 
u n d e r s t a n d for the n o n - s p e c i a l i s t (and the spec i a l i s t does not need them) . 
But in some c a s e s a few w o r d s would have been helpful. As an example 
we c o n s i d e r the a r t i c l e " L e e r e Menge (Nul lmenge)" . It s ays : "The set 
which con ta ins no e l e m e n t ; sign jD . It has the c a r d i n a l and o r d e r type 
z e r o ; sign 0 . The s e t s 0 , { 0} , { { 0} } . . . a r e mutua l ly different 
and t oge the r f o r m the e l e m e n t s of an infinite set (ax iom of infinity). " 
A m o r e d iges t ib le s t a t emen t of the "Axiom of infini ty" can then be found 
under " U n e n d l i c h k e i t s a x i o m " to which word , however , no r e f e r e n c e 
sign " £ " i s added in the " L e e r e M e n g e " - a r t i c l e . 

The l e x i c o g r a p h i c a l o r d e r is s o m e t i m e s ques t ionab le : " L i e s c h e 
A l g e b r a " followed by " L i e b m a n n s c h e s M i t t e l u n g s v e r f a h r e n " , " L i e s c h e 
c h a r a k t e r i s t i s c h e Funkt ion" , " L i e f e r u n g s q u a l i t a t s g r e n z e " , " L i e s c h e 
G é o m é t r i e d e r Kugeln" , . . . , " L i e n a r d s c h e Di f fe ren t ia lg le ichung" , . . . , 
" L i e s c h e Quad r ik" , e t c . The s y s t e m behind th i s a p p a r e n t i r r e g u l a r i t y 
c o n s i s t s in that the ad jec t iva t ing syl lable " s c h e " (and o ther s i m i l a r ones) 
i s not counted, a s is shown in the exhibi ted t i t l e s on top of the p a g e s . 
F o r the n o n - G e r m a n u s e r of the w o r k th i s is c e r t a in ly d i s tu rb ing . 

T h e r e a r e not too many m i s p r i n t s except in the b iog raph i ca l 
a r t i c l e s . We find for ins tance that Hami l ton l ived f rom 1905 unti l 
1865; that Weyl worked on " T h é o r i e de r A l g e b r a " , e t c . 

As with m a n y o the r th ings it i s n a t u r a l l y difficult to say which 
m a t h e m a t i c i a n s should be honored by a b iog raph i ca l note in the W o r t e r ­
buch, and it is i m p o s s i b l e to s ta te which ones should not have been 
men t ioned . But th i s r e v i e w e r h a s m i s s e d a note on R. R e m a k and one 
on Sylow; and he found the no t e s on E. He l l inger and on N. T s c h e b o t a r o w 
r a t h e r poor . 

A l toge the r t h i s is a useful book which should have a p lace at l eas t 
in e v e r y U n i v e r s i t y - - o r d e p a r t m e n t - - l i b r a r y . Many u s e r s wi l l then 
find tha t they a r e get t ing used to it and wish to have the i r own copy. 

Sugges t ions for a second edit ion: (1) Let the c o n t r i b u t o r s sign 
t h e i r own a r t i c l e s . (2) Enhance the use fu lness of the W o r t e r b u c h by 
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adding to each "Stichwort" the corresponding word in English, French, 

Italian, Russian. 

H. S c h w e r d t f e g e r , McGi l l U n i v e r s i t y 

Inf ini t is t ic m e t h o d s , P r o c e e d i n g s of the s y m p o s i u m on foundat ions 
of m a t h e m a t i c s , W a r s a w 1959. P e r g a m o n P r e s s . 362 p a g e s . L 5 ne t . 

Under the inf luence of H i l b e r t ' s p r o g r a m to p rov ide a sound b a s i s 
for m a t h e m a t i c s by pu re ly f in i t a ry c o n s i s t e n c y p r o o f s , l og ic i ans have 
worked in m e t a m a t h e m a t i c s for m a n y y e a r s wi th one hand t ied behind 
t he i r b a c k s . To m a r k the r ecogn i t ion of a new e r a , we have h e r e the 
p r o c e e d i n g s of a s y m p o s i u m on the foundat ions of m a t h e m a t i c s with no 
holds b a r r e d : E v e r y t h i n g g o e s , f r o m Zorn 1 s l e m m a to f o r m u l a s of 
infinite length. The r e s u l t s a r e t r e m e n d o u s l y i n t e r e s t i n g and i l l umina t e 
m a n y different b r a n c h e s of m a t h e m a t i c s . 

The vo lume under r ev i ew con ta in s r e s e a r c h p a p e r s that w e r e 
p r e s e n t e d at the 1959 W a r s a w Sympos ium by the following a u t h o r s : 

J . Los , S. Mac Lane , R. Montague , C. Spec to r , G. K r e i s e l , 
A. Mos towsk i , L. Henkin, A. Heyt ing, Dana Scot t , A. Robinson , 
R. L. Vaught , L. K a l m a r , a l l in Eng l i sh . 

P . B e r n a y s , G. H. MÛller , P . L o r e n z e n , R. MacDowel l and 
E. Specker., R. P é t e r , a l l in G e r m a n . 

A. S. E s é n i n e - V o l p i n e , L. R i e g e r , R. F r a i s s é , Gr . C. M o i s i l , 
a l l in F r e n c h . 

P . S. Novikov, in R u s s i a n . 

It is c l e a r l y i m p r a c t i c a l to r e v i e w a l l t h e s e p a p e r s or even to 
l i s t t h e i r t i t l e s . Ins tead , I sha l l m a k e some r e m a r k s about t h r e e of 
the p a p e r s that caught m y fancy on f i r s t b r o w s i n g t h r o u g h the v o l u m e . 

(1) S. M a c L a n e , Loca l ly s m a l l c a t e g o r i e s and the foundat ions 
of set t h e o r y . T h e r e a r e s e v e r a l t en ta t ive p r o p o s a l s , for avoiding the 
p a r a d o x e s of set t h e o r y , the one accep t ed by m o s t m a t h e m a t i c i a n s being 
due to Godel. One d i s t i n g u i s h e s be tween s e t s and c l a s s e s , a l l s e t s a r e 
c l a s s e s , but only s e t s can be m e m b e r s of c l a s s e s . Many r e c e n t con­
s t r u c t i o n s in homolog ica l a l g e b r a have v io la ted th i s p r i n c i p l e ; for 
e x a m p l e , people have c o n s i d e r e d the c a t e g o r y of a l l c a t e g o r i e s , in 
spite of the fact tha t c a t e g o r i e s a r e usua l ly too l a r g e to be s e t s . 
M a c L a n e p r o p o s e s a un i fo rm method for o v e r c o m i n g t h e s e d i f f icu l t ies , 
and inc identa l ly gives a v e r y r e a d a b l e and c o n c i s e accoun t of the m a j o r 
concep t s and r e c e n t d e v e l o p m e n t s in h o m o l o g i c a l a l g e b r a . 

(2) L. Henkin, Some r e m a r k s on infini tely long f o r m u l a s . The 
p a p e r dea l s with t h r e e w a y s of c r e a t i n g f o r m u l a s of infini te length: 
F i r s t by al lowing inf in i tary p r e d i c a t e s , secondly by a l lowing infinite 

304 

https://doi.org/10.1017/S0008439500026709 Published online by Cambridge University Press

https://doi.org/10.1017/S0008439500026709



