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PREFACE 

The term s curve,  surface, length,  area  have bee n use d b y man y generation s o f 
mathematicians. An d yet, n o general agreement ha s been arrived a t concernin g 
the selectio n o f precis e formal definition s fo r thes e terms , a s a  basi s o f a  genera l 
comprehensive theory . Th e theor y o f lengt h an d are a whic h i s presente d i n 
this boo k i s base d upo n fundamenta l idea s o f Lebesgu e an d Geocze . A s com -
pared wit h othe r equall y plausibl e an d relevan t approache s propose d durin g th e 
past fifty  years , thi s theor y i s distinguishe d b y a  hig h degre e o f completeness , 
achieved throug h th e sustaine d effort s o f man y mathematicians . However , th e 
number o f difficul t an d fascinatin g problem s i s still large, an d applicatio n o f th e 
results t o othe r fields,  especiall y t o Calculu s o f Variations , i s hardl y begun . 
Hence the write r hope s that h e was justified i n emphasizing methods an d result s 
that seeme d mos t relevan t fo r furthe r researches . 

This boo k i s a n amplificatio n o f a  se t o f fou r Colloquiu m lecture s whic h th e 
writer ha d th e hono r t o delive r a t th e annua l meetin g o f th e America n Mathe -
matical Societ y i n Chicago , Novembe r 1945 . War-tim e condition s create d 
delays and complication s tha t wer e resolved in the mos t sympatheti c manne r b y 
the officer s o f th e Society . Severa l colleague s rendere d invaluabl e hel p b y 
reading an d preparin g fo r prin t th e manuscrip t o f thi s book . Th e Institut e fo r 
Advanced Stud y i n Princeto n an d th e Ohi o Stat e Universit y cooperate d i n 
providing leisur e an d materia l assistance . Th e write r wishe s t o expres s hi s 
appreciation o f th e cooperatio n h e receive d fro m al l thes e sources . 

TIBOR RAD 6 

COLTJMBUS, OHIO , 

March 194 6 
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