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B a s i c r e a l and a b s t r a c t a n a l y s i s , by John F . Randolph. Academic P r e s s , 
New York and London, 1968. ix + 515 p a g e s . U . S . $14.. 

Au tho r ' s p re face (f i rs t half): 

"The keen p r e c i s i o n toward which m a t h e m a t i c s constant ly s t r i v e s is g rea t ly 
enhanced by a b s t r a c t i o n . Without sha rp a w a r e n e s s of the s o u r c e s of abs t r ac t ion , 
however , t he re is danger of fos ter ing an i m p r e s s i o n that a b s t r a c t i o n is compl i 
cat ion instead of s impl i f ica t ion . Hence the minds v isual ized as ma tu r ing on this 
p r e s e n t a t i o n a r e led f rom the c o n c r e t e to the*abs t rac t r a t h e r than the other way 
a round . ,r 

"Chapte r 1 (Orientat ion) emerged las t and was the h a r d e s t to wr i t e , s ince 
few, if any, i n s t r u c t o r s a g r e e on an a p p r o p r i a t e s t a r t ing point for a c o u r s e which 
could follow the two-yea r calculus sequence . Contact with pas t m a t h e m a t i c a l 
expe r i ence is made , the s tage is set , a b s t r a c t i o n s to come a r e foretold by a 
t a s t e of Boolean a lgebra , and carefu l reason ing by Dedekind c u t s . Chapter 2 
(Sets and Spaces) begins with the f ami l i a r , e a s e s into gene ra l i z a t i ons , and includes 
jus t enough about t ransf in i te ca rd ina l s to p rove (in Chapter 5) that some Lebesgue 
m e a s u r a b l e se t s a r e not B o r e l s e t s . The c l a s s i c a l m a t e r i a l of Chapter 3" 
(Sequences and Se r i e s ) shows how read i ly p rev ious work m a y be tightened and 
extended. L imi t s infer ior and s u p e r i o r a r e defined with c a r e and the i r m e r i t 
demons t r a t ed by repea ted use , not the leas t of which is I 'Hospi ta l ' s ru le in 
Chapter 7. The f i r s t t h r e e c h a p t e r s p rov ide sufficient p r e p a r a t i o n for Chapter 4 
(Measu re and In tegra t ion) . " 

"One guiding light for this book was a s t rong convict ion that t ime is overdue 
for Lebesgue theory to come into i ts own at an ea r ly s tage without in i t ia l high 
a b s t r a c t i o n . By s ta r t ing with se t s on a l ine, genera l iz ing length, then sloughing 
off a l l except pe r t i nen t p r o p e r t i e s , Ca ra theodo ry ' s definition of m e a s u r a b i l i t y 
is revea led as a n a t u r a l and intui t ive r e q u i r e m e n t . Meaningful and significant 
t h e o r e m s on in tegra t ion a r e then proved with m i n i m a l effort and never a whisper 
of m y s t i c a l v i s i o n s . Those who continue to m o r e advanced work will be equipped 
to fathom the thought p r o c e s s e s that led to the Riesz or Daniei l deve lopment of 
in tegra t ion , e i ther of which is excel lent for a second e x p o s u r e . " 

" C l a s s i c a l Stielt jes in t eg ra l s a r e kept for the i r ro le in the p r o c e s s i o n of 
ideas f rom Riemann to Radôn-Nikodym, even though they a r e subsumed (in Section 
8-6) by Lebesgue in t eg ra l s upon rep lac ing the awkward in t eg ra to r functions with 
m e a s u r e s . R i e m a n n in tegra t ion takes i ts p lace as an antique in the t rue sense 
of the word : not a p iece of junk, but a p r ized r e l i c f rom a f o r m e r e r a honored 
for insp i r ing r e p l a c e m e n t s of g r e a t e r comfor t and util i ty, and s t i l l in working 
o r d e r for many u s e s . " 

The book can be used as a text for advanced u n d e r - g r a d u a t e s ; p r e r e q u i s i t e s 
would be two y e a r s of ( se r ious ) ca lcu lus , as indicated in the p r e f a c e . The f i r s t t h r ee 
c h a p t e r s a r e of a p r e p a r a t o r y n a t u r e . (There is no detai led t r e a t m e n t of m e t r i c or 

m e t r i c l inear spaces , but E is t rea ted as a m e t r i c space , and la te r i 2 and L2 

a r e d i s c u s s e d . ) Chapter 6 dea l s with continuity (its las t sec t ion is on continuous 
l inear funct ionals) . The c e n t r a l p a r t of the book cons i s t s of Chapters 4 (Measure 
and Integra t ion) ; 5 (Measu re Theory) ; and 7 (Der iva t ives ) . The book concludes 
with a chapte r on Stielt jes i n t eg ra l s ; the ve ry las t sec t ion is on the Lebesgue 
decompos i t ion and Radon-Nikodym t h e o r e m s . At the end of eve ry chapter t h e r e 
is a gene rous col lec t ion of p r o b l e m s , some other p r o b l e m s a r e s ca t t e r ed through
out the tex t . The b ib l iography l i s ts fifty nine texts and m o n o g r a p h s . At the 
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end of Chapter 5 the re is an addi t ional b ib l iography of p a p e r s on m e a s u r e 

t h e o r y . 

E b e r h a r d G e r l a c h (Vancouver , B . C . ) 

M a t h e m a t i c a l m e t h o d s , Vol . 1 (L inear a l g e b r a / Normed s p a c e s / 
D i s t r i b u t i o n s / In tegra t ion) , by Jacob K o r e v a a r . Academic P r e s s , New York, 
and London, 1968. xi i + 5.05 p a g e s . U . S . $ 1 4 . 

The vo lumes on m a t h e m a t i c a l m e t h o d s , of which the f i r s t is being d i s cus sed 
h e r e , g rew out of an in tens ive beginning g radua te c o u r s e for s tudents in the phys i ca l 
s c i ences and applied m a t h e m a t i c s which the author has taught for m a n y y e a r s . We 
quote the beginning of the p r e f a c e : 

"The vo lumes on m a t h e m a t i c a l me thods a r e intended for s tudents in the 
phys i ca l s c i e n c e s , for m a t h e m a t i c s s tudents with an i n t e r e s t in app l ica t ions , and 
for m a t h e m a t i c a l l y or ien ted engineer ing s tuden t s . It has been the a u t h o r ' s a im to 
p rov ide 

(1) many of the advanced m a t h e m a t i c a l tools used in a p p l i c a t i o n s ; 

(Z) a c e r t a i n t h e o r e t i c a l m a t h e m a t i c a l background that wil l m a k e 
m o s t p a r t s of m o d e r n m a t h e m a t i c a l ana ly s i s a c c e s s i b l e to the 
s tudent of phys i ca l s c i ence , and that wil l m a k e it e a s i e r for 
h im to keep up with fu ture m a t h e m a t i c a l deve lopmen t s in his 
f i e l d . " 

In the p r e s e n t volume, the author has c e r t a i n l y achieved the se a i m s e x t r e m e l y 
wel l . F r o m a m a t h e m a t i c a l point of view the p r e s e n t a t i o n is fa i r ly r i g o r o u s , but 
c e r t a i n l y not a b s t r a c t . Thé book as a whole is v e r y wel l o r g a n i s e d . Each chap te r , 
and again each sec t ion , is p r eceded by some in t roduc to ry and d e s c r i p t i v e p a r a g r a p h ( s ) . 
Eve ry sec t ion is b roken up into ti t led subsec t ions - a v e r y useful a r r a n g e m e n t in 
the p r e s e n t book. At the end of each sec t ion t h e r e is a gene rous supply of subs t an t i a l 
and w e l l - c h o s e n e x e r c i s e s . Every chapte r has i ts own, v e r y de ta i led , b ib l iography . 
The book should be eminent ly su i tab le as a text, and it wil l m a k e a v e r y good 
r e f e r e n c e book for any s tudent who has worked through it . The exposi t ion and 
wr i t ing a r e indeed lucid. The r e v i e w e r has not found a s ingle "du l l " or " d r y " 
p a s s a g e in the whole book. 

The p r i n c i p a l p r e r e q u i s i t e s for this text a r e : a year of advanced ca l cu lus ; 
in addit ion, some knowledge of e l e m e n t a r y l inear a lgeb ra and e l e m e n t a r y d i f ferent ia l 
equat ions would be d e s i r a b l e . The " in t roduc to ry and r e l a t i v e l y g e n e r a l " ( au tho r ' s 
desc r ip t ion ) m a t e r i a l of the f i r s t vo lume is to p r e p a r e the s tudent for such subjec t s 
as o r thogonal s e r i e s , l inear o p e r a t o r s in Hi lbe r t Space, i n t e g r a l equa t ions . (All 
but the las t topic a r e to be the subject of the second v o l u m e . ) Let us have a detai led 
look at the contents of the p r e s e n t v o l u m e . 

Chapter One dea l s with r e l e v a n t topics in l inear a l g e b r a . The e m p h a s i s is 
on an unders tand ing of the bas ic concepts of vec to r space and l inear t r a n s f o r m a t i o n . 
The t r e a t m e n t is l a rge ly c o o r d i n a t e - f r e e so that it appl ies to infinite d imens iona l 
as well as finite d imens iona l s i t ua t i ons . Topics a r e : B a s i c m a t e r i a l on vec to r 
s p a c e s , l inear t r a n s f o r m a t i o n s , and l inear funct ionals ; m a t r i c e s and d e t e r m i n a n t s ; 
s y s t e m s of l inear equat ions ; e igenva lues p r o b l e m s , e i genvec to r s and genera l i zed 
e igenvec to r s (= root v e c t o r s ) ; Cay ley -Hami l ton T h e o r e m , J o r d a n canonica l fo rm, 
e t c . ; a l g e b r a i c theory of t e n s o r s . 

Chapter Two p rov ides an in t roduct ion to functional a n a l y s i s . It begins with a 
deta i led d i s c u s s i o n of the many different kinds of conve rgence for s equences (and 
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