


Conference Boar d o f the Mathematica l Science s 

REGIONAL CONFERENCE  SERIES  IN  MATHEMATICS 

supported b y the 

National Scienc e Foundatio n 

Number 3 6 

SOME RECENT DEVELOPMENT S I N OPERATO R THEOR Y 

by 

CARL M . PEARC Y 

Published fo r the 

Conference Boar d o f th e Mathematical Sc ience s 

by th e 

American Mathematica l Societ y 

Providence, Rhod e Is lan d 

http://dx.doi.org/10.1090/cbms/036



Expository Lecture s 

from th e CBM S Regiona l Conferenc e 

held a t Bucknel l Universit y 

August 1 1 - 1 5 , 197 5 

AMS (MOS)  subject  classifications  (1970) . Primar y 46L05 , 47A10 , 47A15 , 47A20 , 

47A45, 47A55 , 47A65 , 47B05 , 47B15 , 47B20 , 47B30 , 47B37 . 

Library o f Congres s Catalogin g i n Publicatio n Dat a 

Pearcy, C , 1935 -
Some recen t development s i n operato r theory . 

(Regional conferenc e ser ie s i n mathematics ; no . 36 ) 
M Expository lecture s fro m th e CBM S regiona l conferenc e 

held a t Bucknel l Universit y Augus t 1 1 — 15, 1975 . " 
Bibliography: p . 
1. Operato r theory . 
I. Conferenc e Boar d o f th e Mathematica l Sciences . II . America n Mathematica l 

Society. III . T i t le . IV . Ser ies . 
QA1.R33 no . 3 6 [QA329 ] 5 1 0 \ 8 s [515\72 ] 
ISBN 0-8218-1686- 1 78-875 4 

Copyright ©  197 8 b y th e America n Mathematica l Societ y 

Printed i n th e Unite d Sta te s o f Americ a 

All rights  reserved  except  those  granted  to  the  United  States  Government 

This boo k ma y no t b e reproduce d i n an y for m withou t permissio n o f th e publ isher s 



CONTENTS 

Preface v 

1. Th e spectra l pictur e o f a n operato r 1 

2. Pullin g ou t direc t summand s 7 

3. Th e reducin g essent ia l matricia l spectr a o f a n operato r 1 5 

4. Qu a si triangular operator s 2 4 

5. Spectra l characterizatio n o f nonquasitriangula r operator s 3 1 

6. Approximatio n b y nilpoten t operator s 3 7 

7. Th e Lomonoso v techniqu e 4 2 

8. A  loo k a t th e invariant-subspac e proble m 4 7 

9. A  model fo r quasinilpoten t operator s 5 3 

10. Th e Brown-Douglas-Fillmor e theore m 5 9 

Bibliography 6 5 



These lecture s ar e dedicate d t o th e memor y o f m y goo d frien d an d mento r Howar d B . 

Curt is , Jr . , wh o gav e unselfishl y o f himsel f t o plan t m y fee t firml y upo n th e path . 



Preface 

During th e wee k o f Augus t 1 1 — 15, 1975 , th e autho r wa s th e principa l lecture r a t a 

regional conferenc e hel d a t Bucknel l Universit y an d sponsore d b y th e Conferenc e Boar d 

of th e Mathematica l Sciences , wit h suppor t fro m th e Nationa l Scienc e Foundation . Thes e 

notes ar e a  slightl y expande d versio n o f th e lectur e note s tha t wer e distribute d o n tha t 

occasion. I n m y lecture s I  attempte d t o se t fort h som e o f th e remarkabl e development s 

that ha d take n plac e i n operato r theor y ove r th e precedin g fou r years , but , o f necess i ty , 

my lecture s wer e limite d t o topic s i n whic h I  ha d bee n interested , an d thu s di d no t pre -

tend t o b e exhaust ive . 

The dela y i n th e publicatio n o f thes e notes , fo r whic h I  apologize , wa s cause d pri -

marily b y m y prio r commitmen t t o complet e th e textboo k "Element s o f Functiona l Analy -

s i s " , co-authore d wit h Arle n Brown . 

I tak e thi s opportunit y t o expres s m y gratitud e t o th e member s o f th e mathematic s 

faculty a t Bucknel l Universit y fo r th e war m hospitalit y the y hav e show n m e ove r th e pas t 

several year s o n m y vis i t s there . I n particular , specia l thank s g o t o H . W . Ki m an d 

David Ray , wh o playe d larg e role s i n th e succes s o f th e conference . 

I a ls o tak e thi s opportunit y t o expres s th e gratitud e o f th e America n mathematica l 

community t o Willia m Pel l an d al l th e member s o f th e Mathematica l Science s Sectio n o f 

the Nationa l Scienc e Foundatio n fo r thei r effort s i n ou r behalf . I n particular , Willia m 

Rosen ha s contribute d substantial l y t o th e well-bein g o f operato r theory . 

Ann Arbo r Car l M . Pearc y 

August 197 7 

v 
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