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Foreword 

This i s a  collectio n o f paper s originall y publishe d i n Japanes e i n th e journa l 
Sugaku. Normall y translation s o f these paper s woul d hav e appeare d i n th e journa l 
Sugaku Expositions  publishe d b y th e America n Mathematica l Society . T o spee d 
up th e publication , th e AM S decide d t o publis h the m a s a  volum e i n it s serie s 
American Mathematical  Society  Translations  Series  2. 

The volume begins with th e articl e "Entranc e t o Operato r Algebras " b y Masa -
michi Takesaki . Th e author , on e o f th e leadin g expert s i n th e theor y o f operto r 
algebras, present s som e basic fact s o f the theory an d put s them i n historic prespec -
tive. I n particular , h e pays specia l attentio n t o th e vo n Neuman n theor y o f factor s 
and t o th e relation s o f th e theor y C*-algebra s t o th e theor y o f representation s o f 
noncompact groups . Th e articl e als o provides interesting fact s abou t th e history of 
the researc h o n C*-algebra s i n Japan . 

Another articl e devote d t o operato r algebra s i s "Classificatio n o f C*-Algebras " 
by Masak i Izumi . Her e the autho r present s a  very readabl e accoun t o f the classifi -
cation theor y o f C*-algebras (th e so-called Elliot t program) . H e also outlines som e 
applications o f the classificatio n theor y t o th e genera l theor y o f C*-algebras . 

The articl e "Weighte d Hard y Space s an d Jacob i Series" , b y Akihik o Miyachi , 
presents importan t result s abou t operator s i n weighte d Hard y space s o f function s 
on domain s i n R n . Th e mai n resul t o f th e articl e show s tha t variou s singula r 
integral operator s define d a s multiplier operator s wit h respec t t o certai n sequence s 
of Jacobi polynomial s ar e bounded a s operators between appropriat e Hard y spaces . 

The articl e "Legac y of J. Marcinkiewic z t o Rea l Analysis in the 20th Century" , 
by Sator u Igari , describe s a  relativel y unknow n par t o f th e histor y o f mathemati -
cal analysi s o f th e first  hal f o f th e 20t h century . Th e Polis h mathematicia n Jose f 
Marcinkiewicz (1910-1940? ) wa s a  studen t o f A . Zygmund . Afte r receivin g hi s 
Ph.D., Marcinkiewic z worke d mainl y a t th e Universit y o f Wilna . I n 1939 , h e wa s 
taken b y German y a s a  prisone r o f war , an d i s believed t o hav e die d i n th e sprin g 
of 1940 . Durin g hi s shor t scientifi c career , Marcinkiewic z publishe d 5 5 papers de -
voted t o suc h divers e area s a s rea l functions , trigonometri c series , interpolatio n b y 
trigonometric polynomials , operator s i n functiona l spaces , orthogona l series , com -
plex functions , an d probability . I n hi s article , S . Igar i review s Marcinkiewicz' s 
results i n al l thes e area s an d describe s thei r influenc e o n furthe r research . 

The articl e "Th e Kakey a Conjecture " b y Hitosh i Tanak a i s devoted t o th e so -
called Kakeya conjecture, whic h was originally generated by a problem in geometry , 
but latel y ha s bee n foun d t o b e relate d wit h severa l difficul t problem s i n othe r 
fields o f mathematics , especiall y i n analysis . Th e origina l "needl e problem " wa s 
formulated b y S . Kakey a i n 1917 . I t ask s what  is  the  smallest  area  required  to 
rotate a  unit line  segment  ("needle")  by  180° on  the  plane?  i n 1927 , A. Besicovitc h 
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established that , surprisingly , one  can  rotate  the  needle  inside  a  compact  set  of 
an arbitrarily  small  area.  I n th e presen t pape r th e autho r describe s relation s o f 
the Kakey a proble m t o problem s i n Fourie r analysi s an d th e theor y o f maxina l 
functions. H e als o outline s som e recen t wor k o f J . Bourgain , N . Katz , T . Tao , an d 
others o n problem s originate d fro m an d relate d t o th e Kakey a conjecture . 

The pape r "Recen t Development s o f Analysi s o n Fractals" , b y Takash i Kuma -
gai, describe s som e aspect s o f the analysi s o n fracta l spaces . Instea d o f discussin g 
a genera l fracta l space , th e autho r limit s th e presentatio n t o th e exampl e o f th e 
so-called Sierpinsk i gasket . Th e articl e begin s wit h th e overvie w o f th e construc -
tion o f th e Sierpinsk i gaske t an d th e Brownia n motio n o n th e gasket . Th e autho r 
continues wit h th e presentatio n o f recen t development s o f analysi s o n fractals . 

In th e articl e "Symboli c Dynamica l Syste m an d Numbe r Theoretica l Tilings" , 
Shigeki Akiyam a studie s symboli c dynamica l system s associate d wit h a  clas s o f 
simplest aperoidi c one-side d infinit e sequences , th e so-calle d Sturmia n sequences . 
A Sturmia n sequenc e £  i s define d b y th e conditio n tha t th e numbe r P $ (n) o f dif -
ferent n-lengt h subword s o f £  equal s n  +  1 . Th e conditio n P%(1)  = 2  implie s 
that a  Sturmia n sequenc e £  i s necessaril y binary . Th e articl e describe s variou s 
number-theoretic an d geometri c construction s associate d wit h Sturmia n sequences . 
In particular , i t turn s ou t tha t Sturmia n sequence s ar e relate d wit h th e so-calle d 
Pisot representatio n o f rea l numbers . I n turn , Piso t representation s lea d t o quit e 
interesting aperiodi c tiling s on the plane , calle d Piso t tiling s an d dua l Piso t tilings . 
All this , an d more , i s explained i n thi s shor t bu t informativ e article . 

The articl e "Notion s o f Independenc e i n Quantu m Probabilit y an d Spectra l 
Analysis o f Graphs" , b y Nobuak i Obata , begin s wit h th e revie w o f some basi c no -
tions o f quantum probabilit y theory . The n th e autho r discusse s various approache s 
to the definition o f independence in quqntum probabilit y an d the corresponding for -
mulations of the central limit theorem. Th e article concludes with a  section devote d 
to application s o f quamtum probabilit y theor y t o spectra l analysi s o n graphs . 

As i s clea r fro m th e title , th e articl e "O n Variou s Application s o f the Wavele t 
Analysis t o Statistics" , b y Katsuto Tanaka , discusse s statistica l aspect s o f the the -
ory o f th e wavele t b y comparin g th e wavele t metho d wit h usua l tim e an d domai n 
methods, an d explore s variou s application s o f th e wavele t metho d t o tim e serie s 
analysis. Amon g these application s ar e the estimation an d testin g problems associ -
ated wit h th e ARFIM A (Fractionall y Integrate d Autoregressiv e Movin g Average ) 
models, testin g fo r th e presenc e o f noise , uni t roo t test s fo r testin g th e rando m 
walk hypothesis , testin g i n th e stat e spac e model , etc . Th e autho r als o present s 
some results o f simulations an d use s them t o compare th e wavele t metho d wit h th e 
standard statistica l methods . 

The articl e "Bhattacharyy a Typ e Inequalities" , b y Hidekaz u Tanaka , studie s 
the proble m o f estimatin g a n unknow n paramete r b y usin g a  sampl e fro m a  prob -
ability distributio n dependin g o n thi s unknow n parameter . Th e Bhattacharyy a 
inequality ( a generalizatio n o f th e classica l Cramer-Ra o inequality ) give s a  shar p 
lower boun d t o th e varianc e o f th e estimate . Th e articl e survey s recen t result s i n 
this direction , includin g th e stud y o f a  distributio n attainin g th e Bhattacharyy a 
bound, a s wel l a s variou s example s an d generalizations . 
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