228 3 Fourier Series
Using (3.6.1) and (3.6.2), we obtain that for any m € Z we have
1< |m—Al < (1—A"HA = f(m)=0. (3.6.3)

Let [¢] denote the integer part of z. Given € > 0, pick a positive integer ko such that
if [(1—A~")A,] = 2Ny, then Ny % < €, and

sup fix)‘ <E. (3.6.4)

7
\x|<N0

The expression in (3.6.4) can be made arbitrarily small, since f is differentiable at
the origin. Now take an integer k with k > ko and set 2N = [min(A — 1,1 — A1) ]
= [(A — 1)A], which is of course at least 2Nj. Using (3.6.3), we obtain that for any
trigonometric polynomial Ky of degree 2N with I/<1\v(0) = 1 we have

fh) = /|x|<lf(x)KN(x)672”M"xdx. (3.6.5)

We take Ky = (Fy/||Fiv || 12 )2, where Fy is the Fejér kernel. Using (3.1.18), we obtain
first the identity
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and also the estimate 5
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which is valid for |x| < 1/2. In view of (3.6.6) and (3.6.7), we have the estimate
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We now use (3.6.5) to obtain
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where

=X F)Ky(x)e 24 dx,
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I =N F(xX)Ky(x)e K dx.
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