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On absolute convergence o f  Fourier series 

By 1V[ASAKO IZUMI and SIIIN-ICIII IzvMI 

w 1. Le t  / be an integrable funct ion on (0, 2z) and periodic with period 2~, 
and  its Fourier  series be 

oo  

l(x) "" a~ + ~ (a n cos nx  + bn sin nx),  

~n~=l (l~nl +lbnl)< ~ ,  then  we say t h a t  the  Fourier  series of / converges ab- 
solutely and we write / C A .  If  /E  A, then  / mus t  be bounded and continuous.  

We define the  modulus of cont inui ty  of / b y  

~,(a; 1) = sup l ( ~ ) - l ( x ' ) l  
Iz-z I<0 

and  the  integrated modulus  of cont inui ty  of I b y  

~v(~; 1) = 0<~<~sup \j0([~=l/(x+h)--l(x)lVdx) " 

for p ~> 1. I t  is known t h a t  co v (~;/) < o~(~;/) and lim~_~o r (~;/) = co(~;/). 
Concerning absolute convergence of Fourier  series there are two famous theo- 

rems, one is due to  S. Bernstein and the  other to  A. Zygmund.  
Bernstein 's  theorem ([1], p. 241; [2], p. 154) reads as follows: 

n~l~ ~ ;! < ~ ,  

then / E A .  

This was generalized h y  O. Szs ([2], p. 155) in the following form: 

~=~o~  ; !  < ~ ,  

then / E A .  

Zygmund ' s  theorem ([1], p. 242; [2], p. 160) ~ reads as follows. 

1 The condition of this form was first formulated by E. ttille and J, D. Tamarkin [3]. 
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