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Ouninky HaliKpaluX OPTOrOHAJbHUX TPUTOHOMETPUIHIX
HabOJIN>KeHb KJIACIB 3rOpTOK HepPiognIHNX (DYHKITii
HEBEJIMKOI TJIAIKOCTi

(IIpedcmasaeno waenom-xopecnondernmom HAH Yrpainu M. JI. Topbauykom)

Ompumaro nopadkost OuIHKY 0AA HATUKDPAUWUL DIGHOMIPHULT OPMO20HAADHUL MPULOHOMEMPUY-
HUL HABAUNCEHD KA KAGCAT 2T -nepioduvnur Gynryitd maxuz, wo iz (Y, §)-noxioni naaescamo
oduHuMHUM KYAAM npocmopis Ly, 1 < p < 00, y eunadky, Koau nocaidosHicms 1 maxa, wo
dobymox; w(n)nl/” MOXHCE NPAMYBANU D0 HYAA NOGIALHIWE 3G J08IALHY CcMmeneHesy PyHKUI0

iy 1/}p,(k)kpl72 <oomnpul <p<oo,1/p+1/p' =1a60 > (k) < oo npup = 1. Ananoziumni
k=1 k=1

OUIHKU OMPUMAHO OAA Habaudicend 6 Ly -mempukax kaacis (1, B)-dupepenyitiosnur Gynryii
MAKUT, WO Hfg}”l < 1.

Karwovwost caosa: HaiKpali OpTOroHAJbHI TPUTOHOMETPUYIHI HAOJIMKEHHs, KJIACH 3TOPTOK,
kiacu (¢, 8)-nudepennifioBanx QyHKIii.

Hexait Ly, 1 < p < 00, — mpoctip 27-1epiofidHIX CyMOBHHX B p-My cremneni Ha [0, 2m) dyHKIiit
f: R — C 3 mopmoro

27 1/p
11 = ( / !f(t)\”dt) ,
0

Ly — mpocTip 27-1epioinuHuX BUMIPHEX 1 cyTTeBO oOMexkerux pyukiiii f: R — C 3 HOpMOIO

1flloc = ess sup [ f(2)]

Yepes Lg > 1 < p < 00, nmosHaunMo MHOKUHY ByHKIIH f: R — R i3 L, g9Ki 300pazKy0ThCst
Yy BUIVISIAI 3rOPTOK

m
ag 1

@ =242 [wse-tewd,  weR el<l elil (1)

3 dikcopanum TBipHEUM spoM Vg BUITIALY
_ 1 ikt B signk) _ N B
(1) = 5%}w<rk\>e (ke 5ysionk) — D vkyeos{ bt~ ). (2)

Dynkuito ¢ B piBaocTi (1) HasuBaroTh (auB., HanpukIal, [1, c. 132, 136]) (v, 5)-noxiguono ¢yHK-
mil f 1 mo3HaYaoTh Yepe3 fg
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Y Bunagky xoiu (k) = k7", r > 0, kiacu Lﬁp7 <p < oo, B €R, € Bimomumu Kmacamu
Beitna—Hansa ngp.
Axmo nocaigosricTs (k) MonoToHHO cranae i

> (k)R < oo, 1<q< oo,

T0, 3rijHO 3 j1emoro 12.6.6 monorpadii (2, c¢. 193], mae micie Bkmouennss Vg € Ly, 1/q+ 1/q = 1.
3 tBepkenns 3.8.1 i3 [1, c¢. 137] i TBepmzkenns 1.5.5 3 [3, c. 43| Buruiusae, mo npu

(k) L0, pr R <o, 1<p<oo, +o =1

1
v

==

CIPABEJINB] BKJIAICHHS LE » C L, LE 1 C Ly, a3 TBepxennst 3.8.1 i3 [1, c. 137] Bummsae,
o0

mo npu P(k) > 01 Y (k) < 00 BUKOHYETHCS BKJIAJICHHS Lgl C Ly
k=1 '

Bynemo BBazkarn, mo nocaigosaocti ¥ (k), k € N, ki 3aai0Ts Kiiacu pr, € 3By KEHHSIMU Ha
MHOXKUHY HATYPAJIBHUX THUCEN JIeIKUX JOJIATHUX, HEIIEPEPBHUX, OMYKJINX ,Hc;HI/ISy dbyukuiit (),
3a/IaHUX Ha [1,00), 10 38/I0BOJIBHSIIOTH YMOBY tlggo ¥(t) = 0. MuoxkuHy BCix Takux QyHKIii ¢
rnosHagaTuMeMo depes .

g knacudikamil dyHkiin ¢ i3 9N 3a X MBUIKICTIO CIIAJAHHS JI0 HYJIS BaXXJUBY POJIb
Bijlirpae XapaKTepUCTHKA

(@)

a(P;t) = P'(t) = (¢ +0). (3)
(@]

3a 11 sroromororo 3 MEOXKUHN I BUIISIFOTH Taki HiAMHOXKIHY (JUB., HanpuKJIai, |1, c. 160-161]):

Moy:={YeMIK>0Vt>10< K <a(y;t)}, (4)

m0:={1/1€m:3K1,K2>0Vt21K1<Q(¢;t)<K2<OO}. (5)

B (4) i (5) Bemmunnau K, Ky, Ky MoxyTh 3aiexkaru Big 1. Ouesugno, mo Mo C MNMyp.
Hexait m € N. Bemmunny

A(L5)e = sup mef = 3 FRE ], 1<ps <o, (6)

Ym

fEL kEYm

Jie Yy, — JOBLIbHI HaGOpHW 13 m IiauxX ducesn, f(k‘) = / ft)e *tdt — koedinjentu Dyp’e
T

GyHKIIT f, HA3UBAIOTh HAWKPAIIUM OPTOTOHAJBHUM TPUTOHOMETPUIHUM HAOJIUYKEHHSIM KJIACcy
Lg » B meTpuili npocropy L.
9.

Metoto maHOl pobOOTH € 3HAXOMXKEHHSI TOYHHX ITOPSIAKOBUX OINHOK BETNTIHH eTJ;(Lgp)p, i
).

ei(LgJ) sapu 1 < p < oo, 1/p+1/p =
s knacie Beitns—Hansa W57p ITOPSIKOB1 ouiHKI/I Besimand (6) JociipKyBamcs B poborax
E. C. Benincokoro [4] ta A.C. Pomanioka [5-7].
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Jna xiacis L 5 TODSJIKOBI OIHKH BeJIHMH (6) BuBuasmcst B poborax B.B. IIkanu [8, 9|
ta O.C. ®emopenka [10, 11]|. ITpu npomy B poborax |8, 9] mopsiKoBi PIBHOCTI Jyisi BEJUYUH
(Lgp)oo, 1 <p < oo, B €R, Gyno smaiiiero 3a ymosn ¢ € B () Oy, a 1yist e e#L(Lﬁg)p ,
1<p<oo, 1/p+1/p=1,B€R, —3a ymoB ) € B ©;, i onyxmocri dyukuii 1/4(t), ne B —
MHOXKUHA He3poCTarounx gogarHux dbyHkuiil ¥ (t), ¢ > 1, mis KOXKHOI 3 KX MOXKHA BKa3aTH
nonatny craiy K taky, mo ¢(t)/¢(2t) < K, t > 1, a ©, — MHOKHHA HEZPOCTAIOMMX JIOJATHHX

byuxniit 1(t), s sxux icuye e > 0 take, mo nocigosnicts (k)k(/P)TE ne spocrae. Ipn
3a3HavYeHUX yMoBax i3 [8, 9| BHIUIMBAIOTH OIIHKH

el(L¢ Voo = € (Lw )y’ vw(n)nl/p, B ER, 1<p< oo,

n\~B,p +

1
S=1 (7)

==

Y naniit pobori 3HANIEHO IOPSIKOBI OIIHKU BEJIMYUH €;, (Lw Joo 1 e#([f’gl)p/, 1 <p < oo,

1/p+1/p =1, y Bunazky, komu dbyukuis g,(t) = ()t 1P panexurs 1o muouan My, i, Kpiv
o0 , o0

toro, Y. P (k)k? "2 < compun 1 < p < oo abo Y. ¥(k) < co pu p = 1. IIpu mpoMy KOHCTAHTH
k=1 k=1

B OTPUMAHUX OIlIHKAX BUPAXKAIOTHCS depe3 MTapaMeTph KJaciB B SBHOMY BUIVISJI.
[Io6 chopmysroBaT OCHOBHI pe3ysabTaru pobOTH, BBEJIEMO Taki Mmo3HadeHHsi. it KoyKHOTro
1 < s < 0o mokJIaJIEMO

£(s) = max{4<8 = 1) 1/3, 14(87r)1/ss}, (8)

a js Oyb-sikol dyHkil ¢ € M uepes a,, (1), n € N, GyjemMo no3HaUATH BEJIUIUHE

a, () := nf a(y; i), (9)

t=>n

Je xapakrepuctuka «(1;t) o3HadaeTbest hopmysion (3).
Teopema 1. Hezxatii 1 < p < oo, § VP (k)kP' =2 < 0o, 1/p+1/p = 1, a dynruia gp(t) =
= ()P mara, wo g, € My igl(gj)ilz %g{a(gp;t) > p'. Todi daa dosinvnuz n € N i 8 € R
MA0OMb MICUE CNIBEIOHOULEHHA
1/p' 0o 1/p'
K} (Z o (k k) < (L) < 31 (L)oo < Ky (Z wp’<k>kp/2> . (10)
k=n

1/

<= (ﬁﬁ’?g,»)w(l—gfi;,»)’ -t (SE)

oo
Hacuimok 1. Hezati 1 < p < oo, 1/p+1/p' =1, 3. 9P (B)k¥ 2 < 00 i g,(t) = (t)t'/P
k=1

maka, wo oy (gp) = Iitrga(gp;t) > p'. Todi axwo g, € My, mo
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1/p'
e#(Lg, )00 - 6 5 1 r= <Z Tzz)p kp/2> ) /8 € R’ (12)

AxWo otc g, € Mo, MO 6UKONYIOMBCA NOPAIKOGT PIEHOCTIV (7).
BayBaxkumo, mo ko g, € My i

Jim a(gyi 1) = oo, (13)

TO TIOPs/IKOBI piBHOCTI (7) MiCIsl HE MAIOTh, OCKIJIBKU B I[bOMY BUIAJKY BUKOHYETHCsI OIIHKA

1/p'
b(n) ””—o((Zw” kf”) > n — oo.

[Tpuknamgom GyHKIGH 1), sgKi 380BOIBHAIOTH YMOBHA HACTIAKY 1 1 JjId SIKUX BUKOHYETLCS
ymoBa (13), € dyukiil Bumy ¥(t) = til/plnfﬂf(t—i—f(), y>1/p, K> e —1,1 < p < oo,
1/p+1/p' = 1. Miiicno, ayist Hux, sIK HeBaxKKo ojlep:kaTu 3 (12), cupapeiuBi NOPsIKOBI OIiHKY

e,lL(Lg’p)C>O = e#(Lg,l)p/ = (n)n*/? In*/? n, n e N\ {1}, B e€R.

o0
Teopema 2. Hexat f € R, Y (k) < oo, a dynxuia g(t) = Y(t)t maka, wo g € My,
k=1
a;(g) = %I;ga(g; t) > 1. Todi axwpo cos(Bm/2) # 0, mo daa dosinvrozo n € N

1 /871- | o
Tor Cos 2 ‘( —> Z¢ €2n )oo < ein—l(LgJ)oo < - Z¢(k)’ (14)
k=n
a axuwo cos(fr/2) = 0, mo dan dogiavhozo n € N
a1 = b(n)n < ey (LY oo < €1 (LY oo < [ 1+ 2 Y(n)n (15)
60T gl(g) =X “2n B,1/00 X C2n—1 81/ S - )

o0
Teopema 3. Hexat Y (k) < oo i f € R. Todi axwo dynruis g(t) = (t)t maka, wo

k=1
g € My, mo
- B
Z¢(k)7 COS —~ #07
ex (L) 1)o0 < { iz 2 (16)
ﬁ? /87T
Y(n)n, cos - = 0,

arwo oc g € Mo, mo
e (LY oo =< (n)n. (17)

[Moknasmm B Teopemi 3 1(t) =t~ ", r > 1, OTpUMaEMO Take TBEDIKEHHSI.
Hacainok 2. Hexatir > 1 ¢ 8 € R. Todi

6#(W§,1)oo =n "t
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Baysazkumo, mo ko g € My, g(t) = P(t)t i

lim a(g;t) = oo, (18)

t—o00

TO B IIbOMY BHIIJIKy BHKOHYETBHCS OI[HKA
oo

Y(n)n=o Z v(k) |, n — 0o.
k=n

[Mpukiagom dynkii (1), siKi 3a/10BOJILHSIIIOTH YMOBU TeOPEMU 3 1 sl SIKUX BUKOHYETHCS
ymosa (18), ¢ bynxuii suay ¥(t) =t ' In"(t + K), v > 1, K > 0. s mux, srigmo 3 (18), npn
B €Rine N\{l} cupaBenusi nopsiKoBi OIHKY

Y(n)nlnn, cos pr # 0,

e (LY oo =

SayBakuMo, IO JjIs 3HAXOIXKEHHS OIIHOK 3BEepXYy HANUKPAIIUX OPTOTOHAJBHUX TPUTOHOME-
TpUYHUX HAOJKeHb Buriisiy (6) B Teopemax 1-3 Gy BUKOPUCTaHI HEPIBHOCTI

e%n—l(Lg,p)S < gn(Lgp)S’ 1< p,s < 0,
ae
n—1 A
Sn(Lgp)s = sup ||f(-) — Z fk)e*=|l 1<p,s<o0. (19)
feLgyp k=7n+1 S

Touni nopsiAKM BeTMINH En(Lg p)oo i En(Lg 1)p pu 1 < p < oo GyJ10 3HaliAEHO B poboTax [12-14].
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A. C. Cepgarok, T. A. Crenanok

OuneHKN HAMIYYIIIIX OPTOTOHAJIBHBIX TPUTOHOMETPUYECKUX
NPpUOJIMXKEHNUI KJIACCOB CBEPTOK IepuoanvecKnuX (PyHKIU HEOOJIbIION
TJIAJIKOCTH

WNucturyr maremarnkn HAH Ykpannor, Kues
Bocrounoesporeiicknit HamoHaIbHBIN yHUBEpCUTET UM. Jlecu Ykpawmuku, JIymk

Hoayuervr nopadkosvie OUEHKU OAA HAUAYHULUT PAEHOMEPHOIT OPMOLOHAALHOLT MPULOHOMEMPU-
YeCKUT NPUbAUNHCERUT HA KAaccar 2T-nepuoduseckur Gyrrkuul maxux, wmo ux (1, 5)-npouseoo-
Hole npunadsedicam eduHuNHbLM wapam npocmparcms Ly, 1 < p < 0o, 6 cayuae, xoeda nocaedo-

B8AMENDHOCTD 1 MAKAA, 4IMO NPOU3GedeHUE 1/1(n)n1/p MOICEM, CMPEMUMDBCA K HYAI0 MedaerHtee,

2. / /
wem aobas cmenennas dynryua, u Y, PP (k)P 72 < oo mpul < p < oo, 1/p+1/p' =1 uau
k=1

[e ]

S (k) < 0o npu p = 1. Ananoceununvie oyenku noayuenv, 0as npubausicenuti 6 Ly -mempurax
k=1

kaaccos (1, B)-duddepenyupyemur Gyrryud maxux, wmo ||f£f|\1 < 1.

Karouesvle ca068a: HAWIYUIINE OPTOTOHAJIBHBIE TPUTOHOMETPHYECKNE NPHOJIMKEHH, KJIACCHI
CBEPTOK, Kiacchl (¢, B)-muddepennupyembrx OyHKIHMIA.

A.S. Serdyuk, T. A. Stepaniuk

Estimates of the best orthogonal trigonometric approximations of the
classes of convolutions of periodic functions of not high smoothness

Institute of Mathematics of the NAS of Ukraine, Kiev
Lesya Ukrainka Fastern European National University, Lutsk

We obtain order estimates for the best uniform orthogonal trigonometric approximations of 2mw-pe-

riodic functions, whose (¢, 3)-derivatives belong to unit balls of spaces L,, 1 < p < oo, in the

case where a consequence (k) is such that the product w(n)nl/p can tend to zero slower than any
o0 , , o0

power function, and > P (k)kP =2 < oo, when 1 < p < oo, 1/p+1/p' =1 or 3. (k) < oo,
k=1

k=1
when p = 1. We establish the analogous estimates in the L, -metric for the classes of summable

(¢, B)-differentiable functions such that Hfg’”l < 1.

Keywords: best orthogonal trigonometric approximations, classes of convolutions, classes of (¢, 3)-
differentiable functions.
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