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OB ONITUMAJIbHOM JAUCKPETHU3ALIUM PELHIEHUA YPABHEHHUA KJIEMHA - TOPJJOHA

Annomayus

Lenpb nccireqoBaHMS 3aKII0YACTCS B TUCKPETH3ANH (IPHUOIIKEHIH) KIIACCHIECKUX pelIeHuil ypaBHeHus KieiiHa -
I'opnona, npencTaBUMBIX B BUAE a0COIIOTHO CXOASAIINXCS KPATHBIX (PYHKIMOHAIBHBIX PSIIOB, M OLEHKU MOTPEITHOCTH
JTUCKpETU3alH. MeToI0I0r s HCCIIEN0BaHNs OCHOBAHA HA MHOTOYHMCIIEHHBIX AHAJIOTHYHBIX UCCIIENOBAHUAX U3 TEOPHH
npuOIKeHU. B ucciaenoBanny mosrydeHsl ClieyIOUIMe pe3yNbTaThl: BO-TIEPBHIX, BBIIHCAH B SBHOM BUJE TOYHBIN
MOPSAOK HAaUMEHbIIEH IOTPEIIHOCTH TUCKPETH3alluM; BO-BTOPBIX, JOKAa3aHO, 4YTO BBIYMCIHUTENBHBIA arperar,
SIBIIAIOIIMACS CYyMMOM TpPUTOHOMETPHYECKUX TONMHOMOB, OTPENENEeHHBIX Ha THIEepOOIMYECKHX KpecTaxX, pealn3yer
TOYHBI TOPSAIOK;, B-TPEThHX, JOKa3aHO, YTO JII0OOW BBIYMCIMTCNBHBIA arperar, IOCTPOCHHBIN mo N
TpUroHOMeTpuuecKiM Koddduimenram Oypbe HaYaIbHBIX YCIOBHH, HE YJIy4llaeT YCTAaHOBJICHHBIH TOYHBIH MOPSIOK
HalMEHBIIEH IOIPEIIHOCTH AUCKPETH3alMi. 3HAYMMOCTh JAHHOTO HCCIEIOBAHUSA 3aKIII0YaeTcss B TOM, 4YTO
c(hopMyIHpPOBaHHAS MO MOJTYYEHHBIM PE3YJIBTATOM TEOpeMa SIBIISICTCS HOBOW B 3a7adax AUCKPETH3ALMH KJIACCHYECKUX
pemeHuit au¢ depeHIaIbHBIX YPaBHEHUH B YaCTHBIX PONU3BOIHBIX.

KuiroueBble cioBa: ypaBHeHue KneitHa-['opmona, pguckperuzaumsi peleHUH, BBIYMCIMTEIbHBIA —arperar,
k03 punnerTsr Pyphe, MOTPENIHOCT JUCKpEeTH3annH, kiaaccsl Kopobosa.
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KJIEIH- TOPJIOH TEHJAEYIHIH IIEIIIM/IEPIH ONTUMAJIABI JUCKPETTEY TYPAJIBI

By 3eprreyaiy makcatbl — KieiiH- ['opjoH TeHJeyiHiH aOCOJIIOTTI JKUHAKTAJIATHIH ecelli (YHKIMSUIBIK KaTtapiap
TypiHzae OciHeICHETiH KIIaCCHKANBIK MISTTIMIEPiH TUCKPETTEeY ()KYBIKTaY) KOHE TUCKPETTEY KaTelirin Oaranay. 3epTrey
ozicTeMeci JKYBIKTayIap TEOPHSACHIHIAFEI OCHI TOPI3MI dJIicTeMeNep i Heri3re anFaH. byl 3epTreyae keneci HoTmxkenepre
KOJI JKeTKi3UITeH: OipiHIIiAeH, MUCKPETTEeYAiH €H Killi KaTeNiTiHiH JoN peTi alKbIH TYpHAE >Ka3bUIFaH; CKiHIIiIeH,
THIIEpOOIIANIBIK KPECTEP/Ie aHBIKTAJIFAH TPUTOHOMETPHSIIBIK ITOJIMHOMIAP KOCHIH/BICH! OOJATHIH €CENTey arperaThlHbIH
JIONl PETTi JKY3ere achIpaThIHbI JOJIEJICHIeH; VIIHINIAEH, alfallKel MapTTapaslH N TPUTOHOMETpHsUIBIK Dypbe
KO3 unneHTTepi OOMBIHIIA KYPBUIFaH Ke3 KeJITeH eCeNTey arperaTsl AUCKPETTEYIIH eH Killli KaTeNITiHiH aiKbIHIaTFaH
JIoJl peTiH  OJaH opi KaKCcapTHAWTHIHBI JOJENIeHreH. 3epTTey/JiH MaHBI3[bUIBIFbl aJbIHFAH HOTHKelep OoWbIHIIA
TYXKBIPBIMJIAJIFAH TEOPEMaHbIH JepOec TYBIHIbUIBI TU(PepeHIHaNIbIK TeHICYJIEPAIH KIaCCHKAbIK HICHIIMACPiH
JIMCKPETTeY ecenTepiHieri xaHa 0oJybIMEH TYCIHIIpiTIe .

Tyiiin ce3nep: Kieiin- ['opaon TeHaeyl, memiMIepal TUCKPETTeyY, ecentey arperatsl, ®ypbe ko3ddumnueHTTepi,
JcKpeTTey Kareuniri, KopoOoB kiactapsl.

Abstract
ON THE OPTIMAL DISCRETIZATION OF SOLUTIONS OF THE EQUATION KLEIN - GORDON
Utessov A.B.%, Utessova G.I.!
!Aktobe Regional University named after K. Zhubanov, Aktobe, Kazakhstan

The goal of this study is to discretize (approximate) classical solutions of Klein-Gordon equation, represented as
absolutely convergent multiple functional series, and to estimate the discretization error. The research methodology is
based on numerous similar studies from the theory of approximations. In this study, the following results were obtained:
first, exact order of the smallest discretization error is explicitly written out; Secondly, it is proved that the computing
unit, which is the sum of trigonometric polynomials defined on hyperbolic crosses, implements the exact order; thirdly,
it is proved that any computing unit constructed according to the N trigonometric Fourier coefficients of initial conditions
does not improve the established exact order of the smallest discretization error. The significance of this study lies in the
fact that the theorem formulated according to the results obtained is new in the problems of discretization of classical
solutions of partial differential equations.

Keywords: Klein- Gordon equation, discretization of solutions, computing unit, Fourier coefficients, discretization
error, Korobov classes.
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I[Tyctb cumBosiom U(X,t; fl’ f2) 0003HaYEHO KJIACCUYECKOe peleHue ypaBHenus Kieiina - ['opnona
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MPEJIOKEHHOTO TPUOIKeHus. PaHee, 3Ta 3amaua usydanach B pabotax [2] u [3] B pamKax MOCTaHOBKHU
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MerTomo.iorusi HccJIeI0BaAHUS
OCHOBHO# pe3yJibTaT JaHHOW paboThl 0QOpPMJICH B BHJIE TEOpPEeMbl. J0Ka3aTEeIbCTBO 3TOW TEOPEMBI
OIHpaeTCs Ha CIEAYIONINE BCIOMOTAaTEIbHBIE YTBEPIKICHUS.

JemmMma 1. Ilycmo Oamnvi OelicmeumenvHvle YUCia S(S =1,2,...), rl >3 u r2 > 2. Toeoa ons ¢yuxyuii
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JloKa3aTenbCTBO JICMMBI 2 TIPOBOAUTCS ClAeays uaesM eMmbl 2.4 u3 [8, c. 43 — 44]. Takxke uconb3yeTcst
nemma 3 u3 [9].
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pemenuit ypaBHeHust KieitHa — ['opjoHa  BBIYHCIUTENBHBIMHU arperataMi, MOCTPOCHHBIMHM IO TOYHOM
4ncnoBoit nHpopmanuu odbemMa N O HaYalbHBIX YCIOBHSX f1 u f 5" [pexne yem chopMynHpOBaTH
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i (N;.N,)
N_,N
MHOXECTBO BCEX BBIYHMCIHUTEILHBIX arperatos (I( 1 2),¢N) ¢ ¢yHKuueH @y U (byHKIMOHAIAMH
(z) _f @) (i —-19 ~_
! (fi)_fi(mi j(u_l,z,f_l,...,Ni)
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’¢N)'

[ToaToMy, MPOBEACHHOE B AaHHOW CTaThe TEOPETUUECKOE MCCICAOBAaHHE MOXKET OBITh, CIedys padote [7],

MMpOAODKEHO B paMKaxX IIOCTAaHOBKHU 3aJadd HaXO0XIACHUA Hpeaeanoﬁ MOrp€IIHOCTU  ONTHUMAJIBHOI'O

BBIYUCIMUTEIIBHOI'O arperara.

. ~(
B nmokaszanHOM BBIIIE TCOPEME YCTAHOBJICHA OIITUMAJIbBHOCTH BBIYUCIHUTEIILHOI'O arperara (l

3akioueHne

C(l)OpMy.HI/IpOBaHHaH U JOKa3aHHasl BBbIIIC TeopeMa SABJIAACTCA HOBBIM pe3y.HBTaTOM B 3aJga4dax
JVCKPETH3AIIUH KITACCHUECKHUX PelIeHni tn(depeHIHaNbHbIX yPaBHEHUH B YACTHBIX MTPOM3BO/IHBIX, a TAKKE
B TEOPUH MPUOIIKEHUH, YHCIEHHOM aHAIIN3€ U BBIYUCIUTEIFHOW MaTeMaTHKe.
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