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Let sn(x) =a/2^v„i(a„ cos vx+bp sin vx) be the partial sum of the 
Fourier series of an integrable periodic function f(t) of period 2r, 
and let0(/) « {f(x+t)+f(x-t)-2s}/2. We shall establish the follow­
ing result (Hardy-Littlewood [l]1). 

THEOREM. If 

(1) 
/

| <t>(u) | {1 + log+ I <t>(u) \}du=* o(t), ast->0, 

o 
then^ySs0\sv(x) — s\2 = o(n log log n), as n—>oo. 

To prove this theorem we require the following lemmas. 

LEMMA 1. If 

(2) f | <t>(u) | du = o(t), ast->0, 

then 

A I i i r* *(0 r * sin ^(^ "" o 
2u I s"(x) — s |2 = — I dt I <f>(u) du + o(n). 
v-0 IT2 J l/n t2 J i/n « — * 
PROOF. By (2), forp^w, 

2 /•ö sin *>/ 

- I < 
fl* •/ l/n 

Hence 

2 /•ö sin *>/ 
$,(*) - s = — j *(0 * + o(l). 
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X) I **(#) ~ ^ I2 = — I I 4 zJ s*n v* ^n vu( dudt + o(n) 
y«0 IT2 J l/n J l/n Ut \ y - l ) 

** (*a $(u)<}>{t) sin »(« — 0 
• H I 
'TT2 •/ l/n J 1 

(3) 7T2 J i/w J i/n W* ft — t 
• dudt 

2 f« /•« *(«)*(*) sin **(** + /) 

ir2Jl/nJl/n Ut U+t 

J \ + J 2 + o(n). 
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