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HABJINXKEHHS KJIACIB ®YHKIIIN BICOKOI I'JIAJIKOCTI
IMPAMOKYTHUMU CYMAMU ®ENEPA

OrpuMaHO acCUMITOTHUYHI PIBHOCTI JjIsi TOYHUX BEPXHIX MeXK BiIXuieHb HpsiMOKyTHHX cyM Deiiepa
Ha KJIacax MepiofnIHuX (DYHKINNH ABOX 3MIHHUX BUCOKOI ri1agkocTi. OCHOBHUM METOJOM JOCIIIZKEHD
€ BUBYEHH{ IHTErpajibHUX ySABJIEHb BIIXWJIEHb TPUTOHOMETPUYHHUX IIOJIIHOMIB Ha KJlacax IePiogumIHnX

dyHKIIL.
Ka10408t cA08a: ACUMNMOMUYHA PIGHICMb, Y3A2AAbHERA NOTIOHG, NPAMOKYMHI cymu DPeliepa.

Bceryn.

Poboty mpucssiiero nuTaHHsaM HAOIMKEHHS TPUTOHOMETPUIHUME IO TIHOMaMU KJ1a~
ciB nepiognaHuX QYHKINN IBOX 3MIHHUX, sIKi 38IaI0ThCA STK aHAJIOI'M KJIACiB IHTEerpaJiB
IIyacona dyukiiii onuiel 3aminxoi. BuBueno BepxHi rpani mo muMm KjaacaM BiIXUJIEHD
npaMOKyTHUX cyM Detiepa.

Knacu nepioguannx GpyHKITIH 1BOX 3MIHHUX, SIKi JT03BOJISIIOTH OKPEMO BPaXOBYBaTU
BJIACTUBOCTI 3BUYAMHUX 1 MIIIAHUX YACTUHHUX HOXIAHUX 1X €JIEMEHTIB, BU3HAYUMO B
takuii crioci6 (qus., HAnp., [1-4]).

Hexait R? — eskuizis mpocTip 3 enementamu & = (21, 12), T? = [—m; 7] x [—m; 7]
— KBaJparT 31 CTOPOHOIO 2T,

N?*={Ze R’ |z €N, i=1;2},
N ={Fe R*| 2, €N, =NU{0}, i=1;2},
N ={Fe R |z €N, z;€N,, i#j},
E*={Fe R* |z €{0;1}, i=1;2}.

Yepes L(T?) mosHaumMo MHOKHUHY 27-TIepiOAMYHUX 3a KOXKHOIO 3i 3MIHHUX Ta, Cy-
MoOBHEX Ha KBagpari T2 byukmiit f(Z) = f(z1,x2).

Hexait f € L(T?). Koxuiit napi Touok 5 € E?, ke N2 nocraBuMo y BignoBigHicTs
BEJIMYUHY

a

]

1 ST SoT
(f) = 7TQ/f(nvl,zljg) cos (kla:l — 12> cos (kgazg — 22>dx1dx2.
T2

Besmuunn azj(f), SeE? ke N2 e xoedinienramu Pyp’e bynknii f(T) [4].

Koxniit Touni k € N2 moctaBuMO y BiIOBiAHICTH rapMOHIKY

Aplf; ) = E GZ:(f) cos (klfﬁl - 81;) cos (k’z:m - 82;),

SeE?
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a TaKOXK BCJIMYMHU

AZ:l(f;f) = Z a%(f) cos (klazl — (s1+ 1)72T> Cos <k2z2 - W),

2
SeE?

Gl o s s T
€. 2\ 8 _ _ -
AE (f; %) = Z az(f)cos (k‘lazl 5 > cos (k:gxg (s2+ 1)2>,
SeR?
IO € TapMOHIKAMU, CIPSIKEHUMH 10 AE( f; @) 3a 3MminHEUME X1 1 X9 BIANOBIIHO.
Hacuinyoun [4], pag @yp’e dyukuii f(Z) BUSHAYIMMO TAKUM CHIBBLIHOIIEHHAM

Sl =Y 2710 413 7).

ken2

ze q(E) — KUIBKICTh HYJILOBUX KOOPAMHAT TOYKHI k.

Hexait f € L(T?) i ¢;;(k), ,5(k), i = 1;2, j = 1;2 — dikcosani nabopu cucrem
qmcen, k € N,.

ITokmamemo

Bak) = \JUR (k) + 03(k), k) = /92 (k) + U (k)

i Gymemo BBaskaTn, o BuKoHamo ymonm: ¥;(k) # 0, W (k) # 0, k € Ny, ;1(0) = 1,
Pi1(0) =1, ¢i2(0) = 0, Uj2(0) =0, i = 1;2.

Bigrak, npunycrumo, mo Bupa3
1 . & n
Z j)[wil(ki)/lﬁ(f; T) = hin(ki) A7 (f; T)]

ken? 200905 (ki

e pagom Dyp’e geaxoi ynkuil 3 L(T?). IMozmauumo ii f@ (%) = 9 (;;c 1_(5) Ta HA3BEMO

Y-noxizmoro dynxuii f(Z) 3a sminnomo x;, i = 1;2.

Mimanolo W-110xiZHOIO 3a 3MIHHUMU Z;, ¢ = 1;2, 33 aHaJjIori€lo O O3HaYCHHA 3BU-
vyafinol mimanol moximHol, OymremMo Ha3uBaTU (QYHKIIIIO f‘II(:Z"), KA 38JIA€ThCS CITIBBIJI-
HOITIEHHSIM

T Y2 aalf(f)
qu(x) - 8x2 < 8.%'1 >

- . . 2
Hns saganoro nabopy dbynkmiit 155, Vij, ¢ = 1;2, j = 1;2, cuMmBosiom Cog’ IMo3Ha-
YIMO MHOXKHHY HenepepsHux dynxmiit f € L(T?), mo MaroTh MaiizKe cKpizh obMesKeni
B po3yMiHHI 10ckol Mipu W- i 1),-moxiiHi

ess sup |fa(:i’)] <1, esssup |f%(:ﬁ')] <1, i=1;2, ZeT?

fAxmo naa wHabopis bynkiii ¥;(k) 1 V5(k), i = 1;2, j = 1;2, mo Bu3HAIAIOTDH
KJIACH Cféf, icayrors dyuxuii ¢;(k), ¥;(k) i ancna B;, B € R, i = 1;2, Taxi, mo

ia () = k) cos B, k) = i) sim T,
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* *
\I/ﬂ(/{?) = \I/z(k) (¢{0):} Bgi, \I/zg(k') = \I/l(k) sin /BiTﬂ-,
To C2¥ € kiacamu (1, B)-mudepenniitoBanx yHKIii, siki Oys10 BBeJeHO B poboTi [3].
Bynemo nmosnagaru Taki kiracu C’éwoo Hexait mocstioBHOCTI, sIKi BU3HAYAIOTH KJIac, 3a-
natorbes crissimmomennavu (k) = ¢F, ¢; € (0;1), U;(k) = QF, Q; € (0;1), i = 1;2.
Y 1poMy BHUNAIKY KJIACH cZ Oy/eMO MMO3HAYATH C’;?oo i BimmosimHO f@ (%) = fﬁ: (2),
i =1;2, fY@) = f/g* (). Knacu dynkniit oxuiel 3minHOI C’g’oo, SIKI BU3HAYAIOTH-
Csl AHAJIOTTYHUM YHUHOM, CKJIQJAIOThCd 3 27-repioguannx (yHKI#, sKi JT03BOJISIOTDH
aHaJiTH4IHe MoJoBKeHHst 10 dyukuiil f(z) = f(z + iy), peryaspaux y cmysi |y| < ln%
(muB., HaUp., [2]), 1 HA3UBatoTHCs iHTerpasamu [lyaccona.
I3 pesyasraris podoru C. M. Hikosbebkoro [5| BumimBae acuMiTorudta piBHICTH
JIUIs TOYHUX BEPXHIX MexK Biaxuienb cym Pyp’e S, (f;x) Ha kinacax C’q7 o

8q" q"
E(Cf oo Sn) = sup ||f(x) = Su(fi2)llc = —5 K(g) +O0(1)—,
’ fecs U n

e

/2 5
K(Q)Z/
0

1 —¢2sin’t

— noBHUIi ejlinTuaHUil iHTerpas nepioro poiay, O(1) — BesmvuHa, piBHOMIPHO 00OMe-
xkena oo n. C. B. Creukin 6] neit pesysabrar I0BiB IHIIIM METOIOM, SIKUIl JI03BOJIUB
YTOYHUTHU 3aJUMIKOBUI 4IEH OCTAHHBOI PIBHOCTI

8q" q"
E(CF po3 Sn) = ?K(Q) + O(l)m-

Posp’s3kn 1o1i6HOT ekcTpeMasbHol 3a/1a4i mra Kiacis C'F w 1 cym Bamne Ilycce-
Ha Vi, ,(f;x) suaitneni y poborax [7-8|. ¥ pobori [7| moBegeHa Taka acHMITOTHYHA
dopMyita SKIO 1 — P — 00 TPH 1 — OO

g(C,g’po; V"yp) = Sup ||f(.’L‘) - Vn,p(f§ x)HC =
fecgyoo

¢t ( 4 q >
- Z K, +0(1 :

e

™

V1 — 2¢P cos pt + ¢2P 1, p=1
K,,= dt = = ’ ’
P / 1 — 2qcospt + ¢2 =) 3, p=2,3,...,

O(1) — BesmuuHa, PIBHOMIpHO 0OOMeKeHa IMIOJIO 1, P, .
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Acumvnrornany dhopMydLy JIUIsi TOYHEX BEPXHIX MexX Bijxusenb cym Peiiepa o, (f; )
Ha KJIacax C,gZ ~ YV BHIAAKY = 1 orpumano B pobori [9]:

2 2q 1+44¢ q"
: = —onlJ; = — 1 1 T N2
E(C] i om) fesgiollf(w) on(fi2)llc - <1_q2 + nl_q> +0( )n(l_q):a

ne O(1) — Benmunna, piIBHOMIPHO 0OOMeXKeHa MOJIO0 7, .
Y po6ori [10] posrisHyTO InTaHHS HAOJMXKEHHs KJaciB (DYHKIH JIBOX 3MIHHUX
C P ', IpamokyTHuMu cymamu Pyp’e Si(f; L) i orpumano acumnroTuany dopmyty

E(CH S0 = sup ||f(F) = SalfD)llc =
feoffoO

nl

8qn1 8qn2
=¥ K@) + 5 K@) + o)

VY pobori [11] mocsiazKeHo annpoKCUMATUBHI BJIACTUBOCTI IPSIMOKYTHHUX CyM Bajuie
ITyccena na kmacax Cg?oo. Kpim Toro, sesiki cymiKHi nuTanHs BUBYE€HO B poborax [12,
13].

Y maniit poboTi JOCTIIZKEHO aCUMIITOTUYHY HOBEIIHKY BeJIUINHN

E(CTLson) = sup ||f(x) - ow(f:)llc,

niy

3a YMOBH n; — 00, © = 1;2, J1e

Uﬁ( n1n2 Z Sn

1=1;2 k;=0

— npsamokyTHi cymn Deiiepa bynkmii f € L(T?).
PesynbraTu.
OCHOBHUIT Pe3yJIBTAT MOJISTAE Y TAKOMY TBED/?KEHHI.
Teopema. Hexat g;, Q; € (0;1), 8 = B =1, i = 1;2. Todi 3a ymosu n; — oo,
1 = 1;2 suxoHyembvCA ACUMNMOMUYHA PIBHICTIL
2 1 2q; 1+¢
2q _ qi qi
E(Cloe0i) = — Z nl( ; +1n >+

T i =g 1—q

q;" _r
+O(1)< 2 n(l—q)® 11 n;(1— Qj)?’)’ W

i=1;2 7=1;2
de O(1) — seaununa, pisHomipro obmesrcena wo0do n;, q;, Qi, i = 1;2.
Hosedenna. PosrassHeMo BenanHy

ni—1no—1

o Z > pp(f:E)

k1=0 k2=0

0 (f; @) = f(x) —o(f; T) =
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Jie
pp(f; %) = f(Z) — Sp(f; D).
q

Bukopucrosytoun Mmipkysantsi poboru [11] moxkua nokasaru, mo s f € C c? Boo Y

KozKHiit Touri Z € T2 BUKOHYyeTbCA PiBHICTD

n;—1l oo
ﬂ

0r(f;7) = /fﬁz +t6122q cos(sit; + —
712 - ki

ki=0 s;=

Py gt —

/fﬁ*:n+2t]ej H Z: EkQ cos(s;tj + 5]2 )dt;

7T ning =12 j=1:2 —

BpaxoBytoun, 1110

™

dt 1
/ (1 —2qcost + ¢2)? - O(l)w

—T

Ta BHKOHYIOUH eJieMeHTapHi nepersopentst (aus. [9]), s f; = 87 =1, i = 1;2 orpu-
MYEMO

1 Sln2t — 2q; sint;
Iy / i : WY s
T (1—2qZCOSt —i—qz 4z 1_%

=12

Q sin 2t; — 2Q); sint; Q?j
711712 / H < 1-— QQ] COSt]' =+ QJQ)Z + (1 — Qj)3>dtj'

B po6ori [9] nokasamno, 110

[ 2gsint — ¢%sin 2t 2 1 1
/ gsint—azsmat g 24t T4 oy 2)
(1 —2qcost + ¢2)? 1— g2 1—gq 1—gq

0

3acTOCOBYIOUH OCTAHHIO OIHKY, MaEMO

2 . .
q- sin 2t; — 2q; sint;
; T+ tie) dti+-
(f ) 7T,L 12nl/fl i€ (1—2qzcostz+q22)2

q" 1
2 e 1l —@»3)' ®)

1=1;2 71=12

+0(1)<
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. : S 2 N .
Bnaitnemo byukiio fo(Z) € C]% , a1st sSKOI BUKOHYETBCs! CIIIBBLIHOIIEHHS

™
L1 1 [ |g?sin2t; — 2g; sint;|
s(pdy— Ly L[ dt;+
ii(fo; 0) ;:Z ni ) (1—2gicost, +g2)2 "

g v
+O(1)< ni(l— ) 11 n;(1— Qj)?’)' w

i=1;2 j=1;2

Ha nizcrasi (3) mist 6yap-sikol dynkiil f(¥) € C oo MOKEMO 3aIlucaT

51n2tz—2q, sint;
v O+t dt‘+
_21:2 /fl i) 1—2qzcost1+qi) ’

ni 1
+O(1)< 2 ”i(lqi gi)? +11 n;(1— Qj)3>' )

i=1;2 j=1;2

[Toznaunmo
yi(t) = sign(q? sin 2t — 2¢;sint), i =1;2.

Matoun Ha yBasi, mo st GyHKiil y;(t) BUKOHYIOTbCS yMOBI

/yi(ti)dti =0, esssup|yi(t;)| <1, i=1;2, te[-mmn],

—Tr

noGysyemo dyuxuii @;(t1,t2) = yi(ti), (t1,t2) € T2, i bynuii fi(ty,t2) raki, mo
(fi)§(t1,t2) = pi(t1,t2). Bukopucropyioun mipkysauust poboru [10], MoxkHa mokasa-
T, mo Gyukuis fo(t1,te) = fi(ti, ta) + fi(t1, t2) 3am0BoabHSIE yMOBI

(fo)T (t1,t2) = @i(t1,t2), i =1;2.

Ockinbku fo(Z) € C'

™
sin 2t; — 2¢; sint; 2 sin 2t; — 2¢; sint;
/f (0 + 1) qz aisinti g, _ 5 i — 24 2;|di,
(1 —2¢g;cost; +q7) (1 —2¢;cost; +q7)
—T
To st dyHkil fo(Z) BukoHyeTbes cuiBBigHomenns (4). Bpaxosyouu, 1o
esssup |fIi(Z)| <1, i=1;2, #¥eT?

OTPUMYEMO HEPIBHICTH

s
|q? sin 2t; — 2q; sint;]

— dt;+
n; (1 —qucosti—l—qz)
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4" 1
+0(1)< S — > (6)
Z;2 ni(1 —gq)? j£[;2 n;(1—Q;)?

[Topisurotoun (4) i (6), MoXKHa 3anucaTn

2 1 2¢;sint; — 2 sin 2t;
E(CY 05) = = / - dti+
(Crocion) T 2;2 n; ) (1 —2g;cost; +q*)2 *

ni 1
+O(1)( 2 ni(lqz— wp 11 n;(1— Qj)3>‘ @)

i=1;2 j=1;2
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Approximation of classes of functions of hight smoothness by rectangular Fejer sums.

We obtain asymptotic equalities for upper bounds of the deviations of the rectangular Fejer sums taken
over classes of periodic functions of two variables of hight smoothness. The main method of research
is the study of integral representations of deviations of trigonometric polynomials on the classes of

periodic functions.

Keywords: asymptotic equality, generalized derivative, rectangular Fejer sums.

IIpubsm>keHue KjaaccoB MYHKIMI BHICOKON IVIaJKOCTU MPSIMOYTOJbHBIMHU CyMMaMu
Deiiepa.

ITonydensr acuMnToTHYECKNE PABEHCTBA JIJIsI BEDXHUX IPAHEl YKIOHEHUH IPSIMOYTOJIbHBIX cyMM Deite-
pa Ha KJIaccax HepUoJuvYecKuX (YHKIMN JIByX IIePEMEHHBIX BBICOKOI Iv1a1KOCTH. OCHOBHBIM METOIOM
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[TOJIMHOMOB Ha KJIACCAX [TEPUOINIECKUX (DYHKIIMIA.
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