
Notes on s p e c t r a l theory , by S.K. B e r b e r i a n . D. van Nostrand Co . , 
P r ince ton , N. J . , 1966. 118 p a g e s . U . S . $ 2 . 5 0 . 

P e r h a p s the s imp le s t of a l l " s p e c t r a l t h e o r e m s " is the one a s s e r t i n g that, 
given any Hermi t i an ope ra to r on a f in i t e -d imens iona l Hi lber t space , t he re ex is t s 
an o r t h o n o r m a l bas i s for the space consis t ing en t i re ly of e igenvec to r s for the 
ope ra to r , and the co r r e spond ing e igenvalues a r e r e a l . With " H e r m i t i a n " 
rep laced by " n o r m a l " the s a m e t h e o r e m is val id, except that the co r r e spond ing 
eigenvalues need not be r e a l . The re a r e genera l i za t ions for each of these 
t h e o r e m s when the Hi lber t space is in f in i t e -d imens iona l : these t h e o r e m s a r e 
m o r e difficult to p rove , in fact they a r e difficult to state' . T h e r e is spec ia l 
difficulty in the n o r m a l c a s e . 

At leas t one of these m o r e g e n e r a l t h e o r e m s m u s t be included in every 
competen t ly - taught in t roduc tory c o u r s e on Hi lber t s p a c e . However , not many 
i n s t r u c t o r s would go so far as to p rove the s p e c t r a l t h e o r e m for n o r m a l o p e r a t o r s 
on an a r b i t r a r y Hi lbe r t s p a c e . [When I was a g radua te s tudent , I was advised not 
to go quite that far in my study of the l i t t le monograph by Nagy, because Nagy 
a s sumed a r e s u l t whose proof in fact did not come unti l long after his monograph 
was publ ished. ] Most i n s t r u c t o r s even now would feel it hard ly wor th the effort . 

Not so the author of these n o t e s . "Granted a m i n i m u m of in tegra t ion theory , 
the s p e c t r a l t heo rem for a n o r m a l ope ra to r , as formula ted h e r e , can be p r e sen t ed 
fully in an in t roduc to ry cou r se in Hi lber t s p a c e . " The author shows that it is 
poss ib le to deduce this t h e o r e m from the s p e c t r a l t h e o r e m for a H e r m i t i a n 
ope ra to r , using only e l emen ta ry m e a s u r e - t h e o r e t i c t echn iques . P r o j e c t i o n -
valued m e a s u r e s play an impor t an t r o l e . (Unbounded o p e r a t o r s a r e not c o n s i d e r e d . ) 

F o r those who can afford to spend a litt le ex t ra t ime on s p e c t r a l theory , on 
r e l a t ive ly spec ia l ized techniques , t he r e is much of i n t e r e s t in this book. It is 
nicely wr i t t en and well o rgan ized , and sugges t ive of poss ib i l i t i e s for c u r r e n t 
r e s e a r c h . 

H a r r y Dav is , Un ive r s i ty of Water loo 

Hi lber t t r an s fo rma t ion , Gebrochene in tegra t ion and di f ferent ia t ion by 
P a u l L . Bu tze r and Walter T r e b e l s . Wes tdeu t sche r Ver lag, Kola and Opladen, 
1968. 81 p a g e s . DM 70. 

This is not a textbook but a r e s e a r c h monograph on the subject of the 
Hi lber t t r a n s f o r m a t i o n and f r ac t iona l d i f ferent ia t ion and in tegra t ion , and the 
r e l a t i ons between these top ics . The chapter t i t l es , which roughly indicate the 
contents , a r e : (1) Fundamen ta l t h e o r e m s on the F o u r i e r t r ans fo rma t ion ; 
(2) Resu l t s f rom the theory of the Hi lber t t r ans fo rma t ion ; (3) F r a c t i o n a l 
in tegrat ion; (4) Der iva t ives of a function and i ts Hi lber t t r a n s f o r m a t i o n ; 
(5) Der iva t ives of conjugate f rac t iona l i n t e g r a l s ; (6) C h a r a c t e r i z a t i o n by se t s 
of i n t e g r a l s . 

Many new and impor t an t r e s u l t s a r e deduced, the me thods being la rge ly 
those of c l a s s i c a l in tegra t ion theory and F o u r i e r a n a l y s i s . 

P . G . Rooney, Un ive r s i ty of Toronto 
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