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Preface 

Studies o f fractal s i n Japa n bega n i n th e 1980's . I n Chapter s On e an d Tw o 
Masayoshi Hat a discusse s Mandelbrot' s fractal s (o r definit e fractals) , usin g hi s 
own wor k o n self-similarities . Masay a Yamaguch i explains , i n Chapte r Three , on e 
method o f computin g fracta l function s i n plac e o f Newtonia n differentiation , to -
gether wit h wavele t analysis . Thi s i s a  join t wor k wit h Masayosh i Hata . I n th e 
final chapte r Ju n Kigam i explain s a  tentative developmen t o f fracta l analysis . 

Although th e reade r ma y find  muc h o f th e materia l covere d i n Chapter s On e 
and Tw o i n textbook s elsewhere , th e wa y w e explained the m i s original , reflectin g 
our researc h philosophy . Th e reade r wil l no t easil y find  wha t w e offer i n Chapter s 
Three an d Fou r anywher e else , fo r th e content s o f thes e chapters , bot h material s 
and methods , ar e ou r own . 

We ar e ver y happ y t o hav e a n opportunit y t o as k a  wide r audienc e t o judg e 
our book . W e ar e deepl y indebte d t o th e member s o f th e editoria l boar d o f thi s 
lecture serie s an d th e editor s a t th e Iwanam i Shote n Publishin g Company . 

Masaya Yamagut i 

Masayoshi Hat a 

Jun Kigam i 

January, 199 3 
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Preface t o th e Englis h Translatio n 

It i s a  grea t hono r fo r th e author s tha t thei r boo k "Mathematic s o f Fractals " wa s 
selected fo r translatio n int o Englis h b y th e America n Mathematica l Society . W e 
hope tha t thi s wil l hel p a  ne w field  o f mathematic s t o b e accepte d b y a  broade r 
audience. 

This boo k aim s a t providin g a  hand y explanatio n o f th e notion s behin d th e 
self-similar set s called "fractals " an d "chaoti c dynamica l systems," intende d fo r an y 
level o f readershi p a t o r abov e th e undergraduat e level , includin g non-mathemati -
cians. Th e nove l contribution s presente d her e includ e th e consideratio n o f fracta l 
functions a s unique solution s o f some boundary-value problems . W e emphasize th e 
beautiful relationshi p betwee n som e fracta l function s (suc h a s Weierstrass's ) an d 
chaotic dynamica l systems ; thes e nowhere-differentiabl e function s ar e generatin g 
functions o f som e chaoti c dynamica l systems . W e ca n sho w tha t thes e function s 
are i n som e sens e uniqu e solution s o f som e boundar y valu e problems . W e ca n 
generalize t o multipl e dimensions . Th e las t chapte r o f thi s boo k treat s harmoni c 
functions o n som e fracta l sets . 

After th e publicatio n o f th e origina l versio n o f thi s boo k i n 1993 , the author s 
have moved t o differen t fields:  M . Hata t o numbe r theory , J . Kigam i t o analysi s o n 
fractal sets , and M. Yamaguti to the discretization of ordinary differentia l equations . 

We take the opportunit y her e to than k th e translator , K . Hudson , wh o helpe d 
us t o mak e som e improvement s fro m th e origina l Japanese-languag e version . 

Masaya Yamagut i 

Masayoshi Hat a 

Jun Kigam i 

February 199 7 
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