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AFPPROXIMATION OF FUNCTIONS BY RIESZ, (C,a) AND
TYPTCAL MEANS FOURIER SERIES OF THESE FUNCTIONS

Yuri L. NOSENKO

Ssummary. The representation of the deviation of integrable =
functionz and Riesz, (¢,a) and typical means for Fourier series of
thesa functions are obtained. The remainders are estimated by
appropriative moduli of smootheness of given functions from both

above and below.
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i.a. Riesz, (C,a) and typical ones a=1 in both situations, namely
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The deviations Fix)-aS{f:x) and Filx) -RE{Fix wara
investigated by some authors. The main terms of these deviations
were obtained and the remaining ones were estimated from above in
the terms of moduli of smoothness of f.

(See [1]-[3] for reference and further commants) .
Here i= one of these results to M.M.Lekishvili [1]; there

exists C=C(X,p)>=0 such that for any A=0 and £,nx as above
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In the case of Riesz means, for analogous result see [2].

We have obtained some new results in this direction.

Theorem 1. For fe&l,, IZp=Zw, g>0 and any A>0 there exist
C=C,(Ad,p), i=1,2, such that
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Theorem 2. For f,p,a,l as 1in theorem 1 there exist
C,=Ci(d,p)>0, i=1,2 such that
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Theorem 3. For f,p,A as in theorem 1 and { being conjugated

to f there exist ¢ =C,(A.pl=0, 1i=1,2 and the absclute constants

&130,3=1,2,3 such that
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The constants <, (or & ) may be of course different in

different ocourrences.
Some commentaries.
Theorem 1 shows that it is possible to obtain the

representations for f-o[(f}{f-R](f)} immediately when having the
reprezentation for f-o (f] only without a special proof.
Theorem 2 gives the exact order for the remainder t,.(f;x} that

is 1 {f;x) 1is estimated by moduli of smoothness of f not only
from above as in papers of other authors ([1)], [2]) but from below
too (as in [3]). Thecrem 3 represents further developments of above

mentioned results in the case of typical means and the moduli of

smoothness of higher orders of £ (with higher accuracy).
The proofs of the theorems 1-31 are based on the principle of
Fourier series proposed by R.M.Trigub [4] and on the appropriative

theorems on the multiplicators.
Some details. To prove (2) we'll prove at first that
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t:{f:x3=| (-[_Eﬂ-rﬁak{xﬁ - Riesz means.

But the exact order of deviation fix]—Ti{f;H] iz well=known [4].
To prove for example the right-side ineguality in (2] we will

construct transitional functien ({x=|k|/(n+1))
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After this it remains to use the comparison principle and the
theaorems on the multiplicators.

In the case of (3) (right-side inequality) the transitional
saquence is more complicated, namely
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&8 for the other cases in theorems 1=3, the situation appears

like to the mentioned one.
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