Bul. Stiing. Univ. Baia Mare. Ser. B,
Matematica-Informatica, Vol, XV{1999), Nr. 1-2, [27-130

Dedicated to Professor Ton PAVALOIU on his 60" anniversary

REGULARITY OOF BERNSTEIN-ROGOSINSKI-TYPE MEANS
OF DOUBLE FOURIER SERIES

Yuri L. NOSENKO

Abstract

Regulerivy of Bernstein-Rogosinaky-type means for Fourier series
ol contimoms funetions in rwo variables is investigated, Heee portial
sumk of double Fonrier series are generated by right polvoons, Resalls
obtained are negative if the mamber of sides of mentioned polygons is
hoth odd or even.

Let 12 = [—a, a2, a funetion § © C(T*) he 27-periodic with respect to

every variahle,
Fler,oq) ~ Z £ _*:.E‘[""”' | Kaau) (L
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be the Fourier senes for [, o, ., are Fourier coefficients for | in the trigomno-
metrie system e ke,

Let 1, be some domain from 1 containing the origin inside itself, n137,
be homothetic transformation of 1, with the coetficient of homothety n

Them

Slf Wy, ) = Z_ o _kur.i[*'ﬂ' | kaa)

[For b bise W

are partial sums of (1} corresponding to Ty,
Thae o

It 21, 22) fﬁ__ o B (_f': Wo;x) — ;?:_.,_.2 = ;:) elpa(ar, 17 (21
were sl inbrodoced in this most general Torm and pvestigatod in differ-
enl directions by B Trigab [1]. These means are known as Beroslein-
Fosoesinski-type means. Here n & N, v & K, p 15 finite and normalized Bore-
Lisn messure on 5*, Generally speaking (2 depend on numerical parameter
v, & choice of a measure p and a shape of W, In discrete case when the



128

TWSAATITE fxy |0 (kg 1] s concentraled al the points (ug, o) [1) can be
rosclueed Lo

Boifim.o2) =Y oS, (.f War g — =% 1y — E) : (4]
. ; o i

The classieal one—dimensional Bermsbein and Bogosinskn means are Lhe
apecial cases ol (31 with uniformly disclibuled messore {172 al every paoint)
al two points (different for these means) (zee [1] for references). The prin-
vipal dircctions of nvestigation of (2] are fiest o oblain the condilions of
regulurily and then to investigate the approxdmation properties of (2) for
different distribmtions of messmre and Tor dilleren) shapes of Wy

We will concentrale here our allention on regularily of (2} {more canelly
(317 thal iz on convergencee of [3) Lo corresponding luelion generationg (3]
fowr clisercie distribolions of 1he messore. We will restrict ourselves fo the
slandard and nalural ciese where 1 be a right polygon nscribed into a unit
cirele.

This problem is solved for some special cases of Wy, and imiform (as A
rule} distnbution of measnre i Lhe silualions:

1} Wy is a sguare and o measure is conoentrated at the vertices of W5, (1),

2 Wy is a righl Lriangle and complex messure b concentrated at 6 points
marnely sl Lhe union of vertices of Ty and points obtained from these ones
bv rotation about the origin by :3 aned for the same Wy and nonhomogeneons
measure distributed over the union of mentioned 6 points and Lhe origin 2],

4] Wy 18 a nght. hesapon and nonhomogeneons meesore i5 clistrilated at
the union of points obtained from vertices of Wy by rotalion by % ancd Lhe
origin [3].

The main resull of the paper s formulated in the theorem helowr

Theorem 1 Lol Wy i e vight pelygon with n sidss fn = 3) which 15 inseribed
wtn o undt cirele. A measure £8 homogeneously distribulod ol podnis af Weis
wril circle, Means B (e, 2] can nol be rapielar, Inooolfer words Sere 1
n veal v and there 18 no such the distribulion of measwre sucoh thal Wy are
regular,

The proof of this theoremn is diflerenl for three dilferent sibuations:

1] n is odd,

2] nis even and T is even,

3] 5 is even and ‘:._ i ol

This prol uses Lhe necessary condition of repularity for (2) in CT%) ob-
Lainedd by B Trigub [1] (if W is messurable in Jordan sense in C{T*) and
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[or every 'rL n] = di,.
The general scheme of prool 35 very ke Lo one o Whe cases ol [2] aod |3
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