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Abstract: In this paper there were established the coefficient necessary and
sufficient conditions that the function belongs to the Besov spaces with the
Haar basis.

Let H = {h,,(t)},/%, t € [0,1] be the orthonormal Haar system [?].

m=1

We denote by || f||, the norm of function from L,[0,1], 1 < p < 4o0.

Let f € L,[0,1], 1 < p < +oo. Let E,(f)yp be the best approximation of
function f in the metrics of Lebesgue space L,[0, 1] by the Haar polynomials
of order not higher than n.

Definition 0.1. Let 1 < p < 400, 1 <0 < 400, r > 0. We say that function
f € Ly[0,1] belongs to the Besov space with the Haar basis, if

“+oo

3 B ([0, 1 H)[ = [[ £l + {Z 2”9E29k(f)p} , 1 <0 <Aoo

k=0

|f5 Byoo ([0, 1] H)| = || fllp + sup {2 Ee (f), | k € Z7} .

The following two theorems contain GM-monotone condition on [2] the
Fourier-Haar coefficients of function f € BJy([0, 1], H).

+oo
Theorem 0.2. Let f € L[0,1]. Let f(x) ~ > axhi(z) be its the Fourier-Haar
k=1

series. If the positive sequence of the Fourier-Haar coefficients {ar} € GM,
then for f € Bl,([0,1]; H), wherer > 0, 1 < s < 400, 1 < 8 < +o0, it is
sufficient that for some p: 1 <p<s
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(1) {Zkre+9(;+;—i)—1az} < 1oo.
k=1

Moreover, the following inequality

+00 %
|f’ Bge ([Oa 1]7 H)| S Apsr@ {Z kre+9(%+;;>la2} .
k=1
holds. Here A,s9 > 0 depends only on p, s and r.
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Theorem 0.3. Letr > 0, 1 < s < A < 400, 1 < 0 < 4o00. Let f €
7 ([0,1]; H). If its Fourier-Haar coefficients are positive and G M -monotone,
then

+oo ;
113 By (0, 1) H)| > Do { S 000100
k=1
Here D)y > 0 depends only on X\, s, r and 6.
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