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3AJTAYA KOIII JJ151 CACTEMHM OCHUAJISITOPIB HA IBOBUMIPHIN
TPATII Y BATOBUX ITPOCTOPAX

AHnomauin. Y cmammi 6Cmano61eHO ICHY8AHHA MA €OUHICMb 2100ANbHO20 PO38 3K) 3a0aHi
Kowi ona pisnanv, sKi onucyroms OUHAMIKY HECKIHYEHHOI cucmemu HeniHiiHUX ocyuisimopie Ha
080BUMIDHII Tpamyi y 6a208Ux NPOCMOPAXx.

Knrouosi cnoea: cucmemu ocyunsimopis, 0sosumipna Ipamxa, 3aoaua Kowi, enobanvruil
D038 A30K, 8a208i NPOCMOPU.

HeckiHueHHOBUMIpHI TaMUIbTOHOBI CHUCTEMH IIHPOKO BHUKOPUCTOBYIOTBCS — JUIS
MOJICJIIOBAHHSI CKJIAQJHUX KBAaHTOBUX SIBUIL. 30KpeMa, OCTaHHIM YacoM 3HA4yHy YyBary
NPUAVISIOTE MOJENSM,  JUCKPETHUM 3a MpPOCTOpOBOIO 3MiHHOW. Cepes piBHSHB, SKi
OMHCYIOTh TaKl MOJEJ, HalOUIbII BIIOMUMHU € PIBHSHHS CHCTEM OCLMJISITOPIB, TUCKPETHI
piBHsHHS Ty cuHyc-lIopnona, cucremu tuny ®epmi-IlacTu—Yinama, AuckpeTHi HemiHikHi
piBHsiHHA Tuny peninrepa. Taki cucreMu € LiKaBUMHU 3 OIJISAY Ha iX YUCIEHH1 (P13MYHI
3aCTOCYBaHHs (IIUB., Hanpukiaf, [1; 5]).

3anavya Ko st cucteM OCHMISTOPIB HA OJHOBUMIPHIN IpaTiii BUBYAlacs B CTATTAX
[3; 4; 10] 1 nns cucteM ocUWIATOPIB HA JIBOBUMIPHIM rpaTii B crartax [2; 7-9; 11]. V uux
CTaTTSAX BUBYAIKNCS TUTAaHHA ICHYBAaHHA JIOKQJIbHUX 1 TJ00adbHUX PO3B’SA3KIB, iX
obMexxeHocTi 'y mpoctopi [°. IlutaHHs KopekTHocTi 3amaui Komn s MCKPETHOTO
HeniHiiHoro piBHsAHHSA peninrepa BuBuyanocs B cTarTi [6].

B naniif po60Ti BUBYAIOTHCS €Kl MTUTAHHS JTUHAMIKA HECKIHYEHHOT CUCTEMH JIHIMHO

3B’S3aHMX HENHIMHUX ocuuisaropiB. Hexait ¢, :qnm(t) — Yy3araJlbHeHa KOOpJMHATa

(n,m)-ro oCcIWISITOpa B MOMEHT 4acy ¢. [lependavaeTscs, Mo KOXKHUN OCIHUISATOP JIHINHO

B3a€EMOJII€ 3 YOTHpPMa CBOIMU HallOmmxuuMu cycigamu. Tozl piBHSHHS pyXy CHCTEMH, IO
PO3IIIAA€THCS, MAIOTh BUTJISA
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TOOTO OCHMJISITOPU 3HAXOATHCSA B CTaHI CIIOKOK0 HA HECKIHYEHHOCTI.
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BpaxoByroun rpanuuHi yMoBH (2), IpU NEBHUX MPHUIYIICHHSX 1€ PIBHSAHHS PUPOTHO
po3risaTH sIK AUQepeHIiabHO-0IepaTOpHE PIBHAHHS

G=A4q9-B(q), 4)

3)



He (Aq)n m n ],mqn—],m +an,mqn+],m +bn,m—]qn,m—] +bn,mqn,m+l +cn,mqn,m’ a HCJIIHIMHINA

!
n,m n m

omeparop B BHU3HAYa€ThCSA (HOPMYIIOIO (B(q)) (qn,m), B T'JIbOEPTOBOMY IMPOCTOPI

2 2 2 ‘o . . o .
- =1 (Z ) JIMCHUX TBOXCTOPOHHIX MOCIIJOBHOCTEN ¢ = (qn,m) 31 CKaJIIpHUM J1I00YTKOM

(¢".47)= X 4"q?,

(n m EZZ

i Binnosinsoto Hopmow ||g| = (g, ¢)>
3a O3HAuUEHHSM, po36’s13kOM PIBHAHHS (4) BBaXaeTbCsd JBIUl  HENEPEPBHO

nudepeniiiiopna GyHKLis B ¢ 3i 3HaueHHAM B [°. SIKII0 pO3B’S30K BU3HAYEHHMIl Ha BCiil
YHUCJIOBIM MPSIMii, TO BIH HA3UBAETHCS 2100ANbHUM, Y TIPOTUIICKHOMY BUIIAJIKY — JIOKANAbHUM.
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[HO 111 3aMicTh (ii ) MU OyIeMO BUKOPUCTOBYBATH OUIbIII CTPOTE MPUITYIIICHHS:
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3aoaua Kowi mnonsirae y 3HaXOJKEHHI PO3B’SI3KYy PIBHAHHS (4), KUl 3a70BOJbHSE
[I0YaTKOB1 YMOBH
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Bcronu pgani npumnyckaemo, 110 Bara 3a70BOJIbHSIE TaKy YMOBY:

(iti) nocnioosnicms @z{@n m} € 0OMEKEHOI 3HM3Yy JOJAaTHOK CTAlIOK Ta ICHYE CTaja

¢, >0 Taka, mo

ons ecix (n,m)e Z* .
Bara, sika 3a/10BOJIbHSIE YMOBY (iii ) HaA3UBAETHCS PecYNAPHOIO.
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OCHOBHHMMM pe3yJbTaTaMH Ii€1 CTaTT1 € TaKi TEOPEMHU.
Teopema 1. Hexail suxonyiomovcs ymosu (i), (ii') ma (iii). Tooi ons 6yov-axux ¢ €ly i

q"" €l 3a0aua (4), (6) mae counuii 2nobanvruii pose’azox q € C’ (R; Ié) :
Teopema 2. Hexau suxomyromvcsi ymosu (i)—(iii) ma onepamop A HedoOdammuui, moomo

(A‘], (])SO ons 6yovb-axozo q €1*. Kpim mozo, nexaii UKOHYEMbCA 0OHA 13 HACHYNHUX
VMO8
(a) Vy m(r)20 ons scix (n, m) eZ? ireR;

(b) icnye maxa necnaouna @ynxyis h(&), eusnauena onsa & >0, wo glim h(&)=+wn i
—>+00

Vo m(r)2 h(|r|) 075 8Cix (n, m) eZ? irek.

Tooi ons 6yov-saxux ¢ ell i ¢V el sadaua (4), (6) mac edunuii znobarvhuil
pose’sazok q e C’ (R; Ié) :
Teopema 3. Hexau euxonyromvcs ymosu (z) ma (ii). Kpim moco, npunycmumo, wo

gl’l m
_ > P . . e o 2
V()= . rt, oe (gnm) — obmedicena nocnioosnicme, ma onepamop A 6i0 emnuii 6 1.

Tooi icnye make 5 >0, wo oaa 6yov-sxux ¢ ell i ¢V ell 3 Hq(O)HS o i Hq(”HS 0 3adaua

(4), (6) mae eounuii 2nobanvruii pose’azox q € C (R; Ié) :

TakuM yuHOM, Y 11l BCTAHOBJICHO ICHYBaHHS 1 €JUHICTb TJI00AJTBHUX PO3B’A3KIB 3a/1a4l
Koui 111 cuCTeMH OCHMIIATOPIB HA ABOBUMIpPHIl IpaTii y Barosux [”-mpocTopax.
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THE CAUCHY PROBLEM FOR SYSTEMS OF OSCILLATORS ON A TWO-
DIMENSIONAL LATTICE IN WEIGHTED SPACES

Abstract. The article establishes the existence and uniqueness of a global solution to the Cauchy
problem for equations describing the dynamics of infinite system of nonlinear oscillators on a two-
dimensional lattice in weighted spaces.

Key words: systems of oscillators, two-dimensional lattice, Cauchy problem, global solution,
weighted spaces.



