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Let f(x) be a continuous and periodic function with period 27 and
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be its Fourier series. Denote by s,(f,x) the n-th partial sums of G[f]and by &(f,
6) the moduls of continuity of £(x). When &#(g) is a modul of continuity, we denote’
by H[®], the class of all functions for which o(f,t)<<e(1).

It is well known that the n-th harmonic means and the n-th Cesiro means of
tE€C,, are defined as '
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N.(f,%) =5 Zo n—v+1 (P"=1+T+'°'+T)
and
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L
respectively,

A. B. Effimov?2? considered the approximation of continuous function by its
partial sums and proved the following
Theorem A Let f(x) €H[®],.. Then

SUP |\f(x) - §,(f, Ol = C()T[wj logn *0(“’(17))’

f eHialo

where c‘"’[m]:,fg‘[{fh ; fx f(x)cosnxdx |,

Xie Tingfan''? considered the approximation of continuous function by its
Cesaro means and proved the following
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Theorem B Suppose that - 1<e<0 and &0 as n—>oo, If fEC,, satisfies the
one-sidc condition

27 -
f(x+m)-j(x)=>—e,, (}x]gn, n=1,2,3,:),
then '

o3¢ = fl.= 0 .1 megree + [1 —rveirar ).

In the present peper, we consider the approximation of continuous function
by its harmonic means, and establish the following theorems,

Theorem 1 Let f(x) €H{@], . Then

SUD [N, (f,%) - f ()], = £ “ 1°8"+°( (“))

feHiolo

where

C™[e]= ,.S:IIIE!’ I————I f(x)cos ndeI

Theorem 2 Suppose that &,{0 as n—>oo. If fEC,, satisfies the one-side condi-
tion

f(x+“—:f—)—f(x)>-e,. (Ix|<my n=1,2,3,),

then

B 1 [ o, 1
1810 = 1)l =0 2dogn + o'y 252 tog——at ),

For the proof of theorem 1 we need the following lemmas,
Lemma 1 Let D,(t) be a Dirichlet kernel with order v. Then we have

2, D,(?) 1 [ 1 . 3
Z = log sxn(n+ -) t
Snov+l zsin—zt— 2sin—~§— 2

(- (nr 2] w0 () o<i<m,

Lemma 2 If f(x) €C,,, then

1 A 1 . 3\, 1
N, (f,x) = f(x) = log sin{n+——hdt+0( o f,—
’ 2P, %ZSin—zL 2sini2— ( 2 ) ( (‘f’ n ))’
where @) =f(c+t) +f(x~t) - 2f(x),

The proof of theorem 2 depends on the following lemmas,
Lemma 3 Let f€C,,. Then
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2nq log——.———,— Z"x ‘
2sint?/2 (_1)vJ' (F(x 412 +1) = fR+te~1)
0

ey 1
Nulfy%) =10 = o

ym=3
+f(x—t:—t)—f(x—t:+t)}sinntdt+o(m(f,——'1i—)>, |
where = pr=—2
b T

Lemma 4 If f€C,,, then |

N0 =1 = - —Nad,0 +o(at o))
where A f(X) =f(x+";*)"f(x.)k.
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