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I n t r o d u c t i o n  and s u m m a r y .  

W e  h a v e  u n i t e d  i n  t h i s  p a p e r  a s e r i e s  o f  c o n t r i b u t i o n s  t o w a r d s  t h e  

v a r i o u s  o u t s t a n d i n g  q u e s t i o n s  i n  t h e  A n a l y t i c  T h e o r y  o f  N u m b e r s .  

Some of t he  r e su l t s  of wh ich  t h i s  m e m o i r  con ta ins  t he  first full account  have  a l ready 
been  s ta ted  shor t ly  and  incomple te ly  in t h e  fol lowing notes  and  abstracts .  

G. H. HARDY: (I) 'On t he  zeros of R1F.MA~S'S Zeta  funct ion ' ,  Prec. London Math. Soc. (records 
of p roceed ings  at  meetings),  ser. 2, vol. I3, i2 March  1914, p. xxlx; (2) 'Sur les z6ros de la fonc- 
t ion  ~(s) de RIE~A~s', Comptes Rendus, 6 April  I914. 

J.  E. L1TTLZWOOD: 'Sur  la d i s t r i bu t ion  des  nombres  p remiers ' ,  Comptes Rendus, 22 J u n e  1914. 

G. H. HXRDY and J.  E. LITTLEWOOD: (I) 'New proofs  of the  p r i m e - n u m b e r  t heo rem and  
s imi la r  theorems ' ,  Quarterly Jou~al, vol. 46, I975, pp. 215--219; (2)'On t he  zeros of the  RXZ~A~N 
Zeta-funct ion '  and  (3) 'On an  asser t ion  nf TSCH~.BYSCH~F', -PrOC. London Math. Soc. (records etc.), 
ser:  2, vol. 14, I915, p. xlv. 

The  sections,  paragraphs ,  and  fo rmulae  con ta ined  in th i s  m e m o i r  are  n u m b e r e d  accord_ 
ing to the  decimal  sys tem of P~Aso, t he  aggregate  of n u m b e r s  employed  fo rming  a se lect ion 
of t he  ra t iona l  n u m b e r s  a r r anged  in o rder  of magn i tude .  T h u s  eve ry  n u m b e r  occurr ing  in t he  
first  sec t ion  begins  wi th  1; t he  first  p a r a g r a p h  is I. I and  t he  first  fo rmula  of the  f irst  para-  
g r a p h  L X]. The  second would na tu ra l ly  be  i. I2; bu t  here  four  formulae  occur w h i c h  are par- 
allel  for t he  purposes  of our  a rgumen t ,  and  so t he se  are  numbere ,  d I. I2I, I. I2z, I. 123 and  I. 124. 

In  a long and  compl ica ted  m e m o i r  such  as this ,  P~Aso's sys tem has  many  advantages .  
I t  enab les  t he  au tho r ,  in  t he  process  of rev i s ion  of h i s  work, to dele te  or inse r t  fo rmulae  w i t h o u t  
ser ious  i n t e r f e r e n c e  w i th  the  n u m b e r i n g  of t h e  r e m a i n d e r ;  and  it  enab les  t h e  reader  to d iscover  
any  fo rmula  r e f e r r ed  to wi th  the  m i n i m u m  of t rouble .  


