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Abstract. In this paper, we consider a Lorentz space with a mixed norm of periodic
functions of many variables. We obtain the exact estimation of the best M-term ap-
proximations of Nikol’skii’s and Besov’s classes in the Lorentz space with the mixed
norm.
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1 Introduction

Let x=(x1,--+,xm) € T"=0,271]" and pi€(1,+00),6;€[1,+00),j=1,---,m. Let Lﬁ’g(T’”)
denotes the space of Lebesgue measureable functions f(x) defined on R™, which have
2m—period with respect to each variable such that

I sa =1 1F W ey = o < o0,
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where ¢* a non-increasing rearrangement of the function || (see [1]).

It is known that if 6; =pj, j=1,---,m, then L 5(T™) = Ly(T™) the Lebesgue measur-
able space of functions f(%) defined on R”, which have 27—period with respect to each
variable with the norm

where
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where p=(p1,-++,pm), 1 <pj<+00,j=1,---,m (see [2]).
Any function f € Ly (T™)=L(T™) can be expanded to the Fourier series

Y aq(f)e™,
nezZm

where a5 (f) Fourier coefficients of f € L;(T™) with respect to multiple trigonometric

system {¢/"%)}; zu, and Z™ is the space of points in R” with integer coordinates.

For a function f € L(T™) and a number s€ Z, =INU{0} let us introduce the notation

So(f,8)=ao(f), &(f, %)= Y aa(f)e'™,

nep(s)

where

(7.5 Zy]x], ()= {F=a o) €27 271) < max gl <2},

where [a] is the integer part of the number a.
Let us consider Nikol’skii, Besov classes (see [2,3]). Let 1 <p; < +00,1 <0; < +o0,
j=1,---,m,1<1t<00,and r>0

{fGL o(T"): sup 27[16s() [, gﬁl}/
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It is known that for 1 <7 < co the following holds
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Let f € L, 5(T™) and { k) ~ be a system of vectors kD) = (k- k) with integer
p.o y 1 g

coordinates. Consider the quantity

where b; are arbitrary numbers.
The quantity eps(f) 5 is called the best M-term approximation of a function f €
L;5(T™). For a given class F C L; 5(T™) let

em(F),g=supem(f), -
feF



