
One of the features of the text is an elaborate code which 
is used to refer to certain axioms, definitions, and theorems . 
For example, TIr is the Theorem on Irrat ional Numbers , which 
runs as follows: "If a non-zero rational number ' r is combined 
with an i r ra t ional number p by any one of the four operations 
of a r i thmet ic , the result produced is an i rrat ional number; in 
symbols, r + p , r - p , p - r , rp , r / p , p / r a re irrat ional num
b e r s . " According to the author1 s preface, "Experience in c l a s s 
room teaching shows that the students use the code with alacri ty 
and effectiveness in making full and concise proofs, " 

This reviewer feels that the book under review is a worthy 
addition to the l i tera ture; but on the whole he found the exposition 
somewhat clumsy. In a few places t e rms are used before they 
are explained (e .g . "empty s e t , " page 99) and inc some places 
no explanation is offered where one is clearly required, ( e .g . 
01 is used, but never defined. Since 31 is defined, the reviewer 
presumes that no knowledge of factorials is assumed.) Functions 
a re never mentioned, even though the use of functions could have 
simplified the t reatment considerably. These objections, how
ever , may possibly be regarded as minor . Finally, the exer
cises in the book are many in number and generally non-computa
tional in na ture . 

Robert R. Christian, University of Bri t ish Columbia 

An Introduction to Functional Analysis, by Angus E. 
Taylor . John Wiley and Sons, New York, 1958. 423 pages. 
$12.50. 

This book is intended pr imar i ly as a text for graduate 
students. The majority of it is taken up with development of 
the basic abst ract theory of l inear spaces and opera tors . This 
mater ia l is in terspersed with many examples, and each chapter 
begins with an introduction which gives some motivation and 
points out the most important r e su l t s . The numerous exercises 
a re a valuable feature. 

The first chapter is concerned with the purely algebraic 
aspects of vector spaces and l inear opera to rs . There is a 
concise review of the finite dimensional case and several 
examples of infinite dimensional spaces and operators on them. 
It is pointed out how classical problems such as the existence 
and uniqueness of solutions for l inear integral or differential 
equations can be formulated in t e rms of l inear opera to rs . The 
algebraic dual of a space and t ranspose of an operator a re d i s 
cussed, as well as algebraic (Hamel) bases . 

The second chapter is a concise introduction to general 
topology, with concentration on what is needed for l inear analy
s i s . For example , completion of a met r ic space and Baire 
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c a t e g o r y are c o v e r e d i n d e t a i l , whi le Tychonoff ! s t h e o r e m on 
the compactnes s of p roduc t s p a c e s i s s t a t ed wi thout proof . 

The next two c h a p t e r s "Topo log i ca l L i n e a r S p a c e s " and 
" G e n e r a l T h e o r e m s on L i n e a r O p e r a t o r s " c o v e r t h o r o u g h l y the 
b a s i c def in i t ions and t h e o r e m s of a b s t r a c t l i n e a r a n a l y s i s . T h e r e 
i s enough d i s c u s s i o n of s e m i - n o r m s , l o c a l convex i ty , and the 
l i k e , t o s e r v e a s a useful i n t r o d u c t i o n to the m o r e e x t e n s i v e 
t r e a t m e n t of B o u r b a k i , but the m a i n e m p h a s i s i s on n o r m e d 
l i n e a r s p a c e s . ( F o r i n s t a n c e the c l o s e d g r a p h t h e o r e m i s p r o v e d 
for o p e r a t o r s on c o m p l e t e m e t r i c s p a c e s , but the s p a c e of c o n 
t inuous l i n e a r func t iona l s and adjoint o p e r a t o r s a r e c o n s i d e r e d 
for n o r m e d s p a c e s o n l y . ) One i n t e r e s t i n g f e a t u r e i s the e x h a u s 
t ive l i s t i n g of the " s t a t e s 1 1 p o s s i b l e for a bounded o p e r a t o r and 
i t s conjugate (adjo in t ) . The r a n g e of an o p e r a t o r f r o m one 
n o r m e d l i n e a r s p a c e , X , to a n o t h e r , Y, m a y be a l l of Y , a p r o p e r 
d e n s e s u b s e t of Y, o r such t h a t i t s c l o s u r e i s a p r o p e r subse t of 
Y . The o p e r a t o r m a y have a cont inuous i n v e r s e , a n unbounded 
i n v e r s e , o r no i n v e r s e . T h e s e v a r i o u s p o s s i b i l i t i e s a l low one 
to c l a s s i fy o p e r a t o r s in to nine " s t a t e s " . The s t a t e of an o p e r a t o r 
and the s t a t e of i t s conjugate a r e not independen t ; the s i t ua t i on 
i s fully se t f o r t h i n a d i a g r a m showing which c o m b i n a t i o n s a r e 
i m p o s s i b l e , and wh ich a r e i m p o s s i b l e unde r the added condi t ions 
t ha t X be c o m p l e t e , t h a t Y be c o m p l e t e , o r tha t X be n o r m - r e 
f l ex ive . ( Inc iden ta l ly , i t i s t h i s d i a g r a m which f o r m s the t h e m e 
of the j a c k e t d e s i g n . ) 

C h a p t e r five i s devo ted to the s p e c t r a l t h e o r y of a r b i t r a r y 
c l o s e d o p e r a t o r s on a c o m p l e x B a n a c h s p a c e . The t r e a t m e n t i s 
qui te ful l , and m a k e s t h i s c h a p t e r a useful r e f e r e n c e . The m a i n 
t o p i c s a r e the t h e o r y of c o m p a c t o p e r a t o r s (the a p p l i c a t i o n to 
i n t e g r a l equa t ions i s po in ted out) and the use of con tour i n t e g r a 
t ion to obta in an o p e r a t i o n a l c a l c u l u s . The c l a s s i c a l s p e c t r a l 
t h e o r y of n o r m a l and se l f -ad jo in t o p e r a t o r s on H i l b e r t s p a c e 
o c c u p i e s the next c h a p t e r . A d i s t i n c t i v e point i s t ha t c o m p a c t 
s y m m e t r i c o p e r a t o r s on an i n n e r - p r o d u c t space a r e c o n s i d e r e d 
wi thout the a s s u m p t i o n tha t the space i s c o m p l e t e . A s a r e s u l t , 
fo r e x a m p l e , t he t h e o r y a p p l i e s d i r e c t l y to su i t ab le i n t e g r a l 
o p e r a t o r s on the s p a c e of cont inuous funct ions on the unit i n t e r v a l 9 

without comple t ing the s p a c e to L. , and y i e l d s the c o n c l u s i o n 
tha t t h e r e i s a c o m p l e t e o r t h o n o r m a l se t of cont inuous eigenfunc» 
t i o n s . 

T h e r e i s a f inal c h a p t e r which d e s c r i b e s i n de t a i l the r e 
l a t i o n b e t w e e n l i n e a r func t iona ls and in t eg ra l s . , A l m o s t no 
d e t a i l s of p roo f s a r e g iven . 

The book i s not a t a l l s e l f - c o n t a i n e d . The a u t h o r v e r y 
p r o p e r l y e c o n o m i z e s on s p a c e by s i m p l y giving r e f e r e n c e s for 
t h e Minkowsk i and H b l d e r i n e q u a l i t i e s and v a r i o u s b a s i c r e s u l t s 
in topology and m e a s u r e - t h e o r y . V e r y few of the e x a m p l e s of 
a p p l i c a t i o n s of the t h e o r y a r e c a r r i e d t h r o u g h in full d e t a i l . 
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It is hard to call this a defect since the author always gives 
explicit references and clearly states or describes the proposi
tions whose proofs a re omitted. Nevertheless I.feel there is 
some danger that a student reading on his own might not appre
ciate what is "concealed" in the references . As a result he 
might come to think that once a problem is formulated in ab
s t ract t e r m s it is as good as solved, or , if he is more sceptical, 
that while many problems of classical analysis can be formulated 
in an abstract way, the general theory is not much help in solv
ing them. Either impress ion would be unfortunate. 

Despite this cr i t ic ism, Professor Taylor 's book deserves 
careful consideration as a text for almost any introductory 
course in functional analysis . The basic theory is presented 
with great clarity and the numerous problems, while they should 
be in the grasp of a student who has mastered the text, a re by 
no means routine exe rc i ses . Doubtless no two functional analysts 
have the same idea of what an introductory course should be . 
In any case here is a good foundation for a course , and an ins t ruc
tor who wishes to supplement it (by topics from Riesz and 
Sz. -Nagy 's "Leçons d'Analyse Fonctionelle", for example) 
should find it easy to do so. 

H. F . Tro t te r , Queen's University 

Problems in Euclidean Space (Applications of Convexity), 
by H.G. Eggleston. Pergamon P r e s s , New York, 1957. 165 
pages . $6.50. 

This 165 page book is a collection of problems, most of 
them being repr in ts of the author 's papers . 

There a re four groups of problems. The first one opens 
with two beautiful examples: 1) when is an open set an in ter
section of a descending sequence of open connected sets? and 
2) can a homeomorphism of E2 onto itself be approximated by 
a finite succession of homeomorphisms of the form 
x\ = f(x,y), yi = y or xx = x, y^ = g(x,y)? Complete answers 
a re given, but the connection with convexity is negligible. 

The next group consists of a single problem which is a 
special case of Borsuk 's conjecture on the possibility of cover
ing a set in E n by n + 1 sets of smaller d iameter . The author 
obtains a complicated proof of this for n = 3. A far superior 
proof of B . Gruenbaum is relegated to the limbo of a footnote 
as being 'a lucky fluke' ( s i c l ) . Gruenbaum not only proves the 
same in less than a quarter of the space but he also shows that 
a set A in E3 is a union of four sets of diameter less than .9886 
t imes the diameter of A. 
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