


Measure Algebras 



This page intentionally left blank



Conference Boar d o f the Mathematica l Science s 

CBMS 
Regional Conference Serie s in Mathematic s 

Number 1 6 

Measure Algebras 
Joseph L . Taylor 

Published fo r th e 
Conference Boar d o f the Mathematica l Science s 

by the 
American Mathematica l Societ y 

Providence, Rhod e Islan d 
with suppor t fro m th e 

National Scienc e Foundatio n 

http://dx.doi.org/10.1090/cbms/016



Expository Lecture s 
from th e CBMS Regional Conferenc e 

held a t the University o f Montan a 
June 197 2 

AMS 197 0 Subject Classifications : 43-02 , 43A10, 46J20 , 46J25 

Library of Congress Cataloging-in-Publication Dat a 
Taylor, Joseph L . 1947 -

Measure algebras . 
(Regional conferenc e serie s in mathematics , no . 16 ) 
Bibliography: p . 
1. Measure algebras . 2 . Banach algebras . 3 . Semigroups. I . Conferenc e 

Board o f the Mathematica l Sciences . II . Title. III . Series. 
QA1.R33 no . 1 6 [QA403 ] 510'.8 s [512'.55 ] 
ISBN 0-8218-1666-7 73-593 0 

Copying an d reprinting . Individual  reader s o f thi s publication , an d nonprofi t librarie s actin g fo r 
them, ar e permitte d t o mak e fai r us e o f th e material , suc h a s t o cop y a n articl e fo r us e i n teachin g o r 
research. Permissio n i s granted t o quot e brie f passage s fro m thi s publicatio n i n reviews , provide d th e 
customary acknowledgment o f the source is given. 

Republication, systemati c copying, or multiple reproductio n o f any material i n this publication (in -
cluding abstracts ) i s permitte d onl y unde r licens e fro m th e America n Mathematica l Society . Request s 
for suc h permissio n shoul d b e addressed t o th e Manage r o f Editoria l Services , America n Mathematica l 
Society, P.O. Box 6248, Providence, Rhode Island 02940-6248 . 

The owner consents to copying beyond that permitted by Sections 10 7 or 10 8 of the U.S. Copyright 
Law, provide d tha t a  fe e o f $1.0 0 plu s $.2 5 pe r pag e fo r eac h cop y b e pai d directl y t o th e Copyrigh t 
Clearance Center , Inc. , 2 7 Congres s Street , Salem , Massachusett s 01970 . Whe n payin g thi s fe e pleas e 
use the cod e 0160-7642/9 1 t o refe r t o thi s publication . Thi s consen t doe s no t exten d t o othe r kind s of 
copying, suc h a s copying fo r genera l distribution , fo r advertisin g o r promotiona l purposes , fo r creatin g 
new collective works, or for resale . 

Copyright ©197 3 by the American Mathematica l Society . Al l rights reserved . 
Printed i n the United State s of Americ a 

The American Mathematica l Societ y retains al l rights 
except those granted t o the United State s Government . 

The paper used i n this book i s acid-free an d fall s within th e guidelines 
established t o ensure permanence an d durability . @ 

10 9 8 7 6 5 4 3 9 6 95 94 93 92 91 



Preface 

These note s wer e prepare d i n conjunctio n wit h th e N . S. F . regiona l conferenc e o n 

measure algebra s held a t th e Universit y o f Montan a durin g th e wee k o f Jun e 19 , 1972 . 

Our origina l objectiv e i n preparin g thes e note s wa s t o giv e a  coherent detaile d an d 

simplified presentatio n o f a  body o f materia l o n measur e algebra s develope d i n a  recent serie s 

of paper s by th e autho r (Taylo r [1 ] — [10]). Thi s material has two main thrusts : the firs t con -

cerns an abstrac t characterizatio n o f Banac h algebra s which aris e a s algebras o f measure s 

under convolutio n (convolutio n measur e algebras ) an d a  semigroup representatio n o f th e 

spectrum (maxima l idea l space ) o f suc h a n algebra ; the secon d deal s with a  characterizatio n 

of th e cohomolog y o f th e spectru m o f a  measure algebr a an d application s o f thi s character -

ization t o th e stud y o f idempotents , logarithms , an d invertibl e elements . 

As this projec t progresse d th e origina l concep t broadened . Th e fina l produc t i s a  more 

general treatmen t o f measur e algebras , although i t i s still heavil y slante d i n th e directio n o f 

our ow n work . 

Chapter 1  contains a  brief introductor y discussio n o f convolutio n an d th e structur e o f 

the algebra s L X(G) an d M{G),  a s well a s an introductio n t o severa l o f th e problem s whic h 

will b e solve d o r partiall y solve d i n late r chapters . 

Chapters 2  and 3  are devote d t o a  development an d discussio n o f convolutio n measur e 
algebras an d t o a  representation theore m fo r th e spectru m o f suc h a n algebra . Severa l exam -
ples o f convolutio n measur e algebra s ar e discusse d i n Chapte r 4 . Muc h o f th e materia l o f 
Chapters 2— 4 is contained i n Taylo r [1 ] an d ca n b e skippe d b y reader s familia r wit h tha t 
paper. However , ou r discussio n her e i s considerably mor e detaile d an d doe s no t assum e 
familiarity wit h Kakutani' s L-spac e theor y o r th e theor y o f topologica l semigroups . 

Chapters 5— 9 are mainl y concerne d wit h a  characterization o f th e cohomolog y o f th e 
spectrum o f a  measure algebr a an d application s t o th e stud y o f idempotents , logarithms , 
and inverse s i n suc h a n algebra . Thi s materia l originall y appeare d i n Taylo r [3 ] - [10 ]. Th e 
development her e ha s been considerabl y simplified . 

Chapter 1 0 is largely independen t o f Chapter s 4-9 . I n i t w e discus s some result s of 

Miller [1 ] o n Gleason parts in a  measure algebra , o f Taylo r [2 ] an d Johnso n [3 ] o n th e 

Shilov boundary o f M(G),  an d o f Brow n an d Mora n [3 ] o n infinit e produc t measures . 

We would lik e t o expres s ou r gratitud e t o Michae l J . Fishe r wh o conceive d an d organ -

ized th e conference , an d t o th e Nationa l Scienc e Foundation , th e Universit y o f Montana , 

the Rock y Mountai n Mathematic s Consortium , an d th e Conferenc e Boar d o f th e Mathemati -

v 



cal Sciences . W e also acknowledg e th e generou s financia l suppor t o f th e Ai r Forc e Offic e 
of Scientifi c Researc h unde r gran t No . 1313-67 , the Nationa l Scienc e Foundatio n unde r 
grant No . GP-32331, and th e Alfre d P . Sloan Foundation . 
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