MULTIPLE FOURIER EXPANSIONS OVER
WALSH-PALEY AND TRIGONOMETRIC SYSTEMS

SVETLANA BLOSHANSKAYA, IGOR BLOSHANSKII, AND OLGA
LIFANTSEVA

We consider IV = [0, 1), N > 2, and two orthonormal on IV sytems
U =¢&and U =W (where & = {e?™*}, _,n~, is the multiple trigono-
metric system, and W = {wn(z)},ezy, is the multiple Walsh-Paley
system, v € IV, ZV ={n € Z" :n; >0, j=1,...,N}).

Let E be an arbitrary measurable set, £ C IV, uE > 0 (g = py is
N-dimensional Lebesgue measure), and let A = A(I"V) be some linear
subspace of Ly (IV).

We investigate the behavior of rectangular partial sums S, (z, f; ¥)
of multiple Fourier series over the system ¥ (here z € IV, f € A(IV),

the vector n € ZY) as n — oo, i.e. glinN n; — 00, on the sets £ and
1<5<

IV \ E depending: on the smoothness of the function f (i.e. on the
type of the space A ), on structural and geometric characteristics of the
set £ (SGC(E)), as well as on restrictions imposed on the components
ni,...,ny of the vector n (the ”index” of the partial sum S, (z, f; ¥)).

In [1] for the wide class of measurable sets {E}, E C TV, N > 3, we
have obtained a criterion for validity (in the terms of SGC(FE)) of weak
generalized localization almost everywhere of the considered Fourier
series (i.e. the necessary and sufficient conditions for convergence al-
most everywhere on some set Fy, £y C E, uFE; > 0, of the consid-
ered series, when the expanded function equals zero on F), in the case
A(IY) = L,(IV), p > 1, and partial sums S,(z, f; ¥) have ”index”
n = (ny,...,ny), in which some of the components are elements of
(single) lacunary sequences (i.e. for some components n; of the vector

(s+1)

n the following conditions are satisfied n:zT >q>1,s=1,2,... ).

The problem indicated above was inve]stigated by us in the Orlicz
spaces as well. We have also shown how the results formulated above
can be "sewed” with the results obtained earlier in [2, 3.
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