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Bemanosneno mempuuni oyinku 3Hu3y 015 XAPAKMEPUCMUYHO20 GUSHAYHUKA [HMEPNnOIAYItHOT
3a0aui Hikonemmi 3a 8udineHo 3MiHHOIO Ma yMO8aMU NePIOOUUHOCE 3 Peulmoi0 3MIHHUX O
einepboniynoco pienauna muny Einepa y eunaoxy, Koau 6y3iu iHmepnonayii ymeoprowms
2e0MempudHy npozpeciio.

KarouoBi cioBa: GaratoroukoBa 3amava, piBHSHHA THiy Eitnepa, MeTpudHmit
TiXiT, po0ieMa MaIuX 3HAMEHHHUKIB.

Beryn. ByjneMo BHKOpHCTOBYBAaTH Taki mosHadeHHs: QP —  p-Bumipuumii Top
(R/2n2Z)?, x= (X %p) eQP, D, =(—idlox,...,—idloXp), k=(ky,....k,) eZ?,
|k| =|k1|+... +|kp | , (K X) =KX +...+kpo, i — ysIBHA OJMHHUIIA, F’OIE%n — MHOXKHHA
yCiX OJTHOPiTHHUX TIOJIHOMIB CTeTeHsi N Big P 3MiHHUX, LA — mipa Jlebera BUMipHOT

mHoxuHn Ac R Hg, 920, — rinbbepris NpocTip ycix TPUrOHOMETPHYHKX PSIIiB

o(x) = z o exp(ik,x), o €C,

kezP
1/2

JUISL SIKUX € CKIHYEHHOI0 HOpMa “ o(x);Hq H = Zk|(pk |2 @+|kD® | , C"([a,bl; Hyq),

neZ, ,—npocrip Gpynkuii u(t,x) = Z u, (t)exp(ik,x), u, €C"[a,b], 3i ckinuen-
kezP

HOI0 HOPMOTO Hu;c“([a,b]; Hq)H = zn: tr?%]“ ooyl u(t,); HqH .
j=0 "%

Hexait ne N, a nmonizoMH Aj(zl,...,zp) S POI?%“, j=1...,n, € TakuMH, 1O IJIs
xoskHoro k e ZP, k # 0, MHOrounen
n-1 )
L, (LK) ="+ D A, (KA (1)
j=0
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Mae pi3Hi HeHyJIboBi CyTO ysiBHI A -KopeHi A, (K),...,A,(K). Bizomo (muB., Hamp. [2]),
1o st KoxkHOro K € ZP, k # 0, BUKOHYIOTBCS OLIHKH

25 ()[<C@+ k], j=1...n, @)

ne C, — nonarna crana, wo He 3anexuthb Big K e ZP, k=0. YMoBu KopekTHOI po3-
B’s3HOCTI 3ama4i HikoneTTi uia rimep6omivnoro piBHsSHHS Trity Eftepa

oY ISTORAY
(ta) u(t,x)+Z(ta) A, (Du(t,x) =0, (t,x)e(0,T)xQP, (3)

j=0

<T

(/o) u@ x| =9;00, j=Ll...n 1<h<..<t,<T, xeQP,  (4)
|

OB’ sI3aHi 13 BIACTHBOCTSIMU TaKUX XapaKTePUCTUYHUX BU3HAUHMKIB [1, 2]:

An(k):det”(td/dt)i-lyq(tj,k)u'? . kezP, (5)
Jo=1
1e
- In%tt, k=0, .
Yq (LK) = ~ g=4...,n
! 0 k=0,
30Kpema, TPy BUKOHAHHI yMOBH
vkezP A, (k)=0 (6)
3amayva (5), (6) Mae exunuit GopMaIbHUIA PO3B’A30K, 10 300PAKYETHCS PSAIOM
0 A q(K) :
U(t,X)I Z Z L (Pj,k yq(t!k) eXp(Ik,X), (7)
ez’ jaa An(K)

e Aqu (k) — anre6puune gomoBHeHHs enemenTa (td /d'[)j_1 Yq (tj k), 1,9=1...,n,y
susHaunnky Ap(k), a ¢, ke ZP, — koedimientn Dyp’e QyHKil 9 (X),
j=1...,n. fxuio, kpim ymoBH (5), iCHye Taka cTajia M, IO JUIA BCiX (KpiM, MOXKJIIHBO,
CKiHUeHHO] KilbKkocTi) BektopiB K € ZP crpaBmkyeThes HepiBHICTD

| AL (K) [2[k| ™, (8)
TO MOXHA BCTAHOBHTH 301KHICTS psiny (7) y wkan npocropie C"([LT];H,), aeR,
akwo ¢; €H o, VI IEAKHX O € R, j=1...,n. Tomy ans oOrpyHTyBaHHS KOPEKT-

HocTi 3amaui (3), (4) aKkTyaJlbHUM 3aBIaHHSAM € JIOCHI/DKCHHS IUTaHHS TIPO
MOJKJIUBICTh BUKOHAHHS OIMIHKH (8). Y IIbOMY ¥ MoJra€e OCHOBHA METa JIaHOi Iparli.
Tyt noseneHo ouinky (8) ms BUMaAKy, KOJNU BY3IH iHTepmomsuii t;,...,t, B ymMoBax
Hikonetti (6) € morapudgmivyHO piBHOBIIAAJIEHUMH, TOOTO BUKOHYIOTHCS PIBHOCTI

t=t), j=l..n, t>1. (9)
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3a J0moMOro METpUYHOro miaxony [3, 4] mokasaHo (ouB. HWK4YE TeopeMy 1), mio
mpu o> (p-)n(n—1)/2 ominka (8) BUKOHYETHCS A Maibke BCiX (CTOCOBHO MipH

Jlebera B R) umcen t; e(l,Tll”] IUTS BCiX (KpiM, MOKIIMBO, CKIHYEHHO! KiJIBKOCTi)

sextopiB Kk e ZP. Jlna nosenenus Teopemu 1 BUKOPUCTAHO NOHMOMIXKHI TBEPIKEHHSL:
nemMy 1 mpo OLiHKH Mip BUHATKOBHX MHOXHWH TJagKAX (YHKIIH CHEIiabHOTO BUTIIS-
Ay, JeMy 2 mpo OuiHKy 3HH3y MoayaiB uncen Aj(k) Ta ix pisuub Aj(k)—Aq(K), a

Takox Jiemy bopens-Kanremni. 3ayBakumo, 110 METpUYHI OI[IHKY JJIs XapaKTEPUCTHY-
HOTO BHW3HAYHMKA 3ama4i HikoneTTi nis piBHSHHSA 31 3MIHHUMH Koe(illieHTaMH €
HOBHUMH, PaHiIlle TaKi OMIHKH BCTAHOBJICHO y [2] IS BUMAAKY PIBHSHHS 31 CTAIHMU
koedimieHTamMm.

2. JlonoMizkHi TBepIKeHHS.

Jnst  MOBEJCHHS OCHOBHOTO pPE3YJbTaTy BHUKOPUCTOBYEMO Taki JIOTIOMIKHI
TBEPUKECHHSL.
Jnst pyskuii f: 1 — R, 3amanoi Ha npomikky | R, gepe3s E(f,g, 1), €>0,

nozHaunmo MHOXuHY E(f,g1)={tel :| f (t)| <g}.
Jlema 2 [1]. Hexait pynxyisn T (t) mae suenso

m . _
fe)=>pit!, rj#rg (%0,
=i

oe Aj,pjeC, j=1...,m, npuuomy | p1|+...+| pm|>0.
Arwo ons ecix t €[a,b] c[1,+0) suxonyemscs ymosa
|(td/dt)" f (£) +ay (td/dt)" L f (&) +...+a, f (t)| =58>0,
oe a;€C, j=1...,n, mo ons dosinbrozo €€ (0,&) cnpasdocyemocs oyinka

nE(f,&[a,b]) <C,A(e/8)"™, A =1+ max |i;],

I<j<m

:L, A=1+max|a; |]”, C, =C,(a,b,m,n).
2(n+1)A" I<j<n

Jema 2 [2]. Icnyiomo cmani Cz, C, >0 maxi, wo o ecix keZP, k=0,

de g

BUKOHYIOMbCSL OYTHKU
13,0~ Aq (K) 2 Cy|K|, n> j>q>1 (10)
|%;(K)[2Cylk[, j=1...,n. (12)
Jlema 3 (bopensi-Kanteni, [3, 4]). Hexaii A (q=1 2,...) — nocrioosnicmo

o0

sumipnux 3a Jlebecom mnoocun 3 R, npuvomy psao ZpAk € 36iocnum. Tooi mipa Jle-
k=1

beca MHOMCUHU MUX OIUCHUX Yucel, AKI Hanescamv 00 HECKIHYEHHOI KilbKocmi
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MHOJCUH Py, OOPIBHIOE HYTIIO.

3. MeTpuYHi OI[iHKH 1151 XapaKTePUCTHYHOI0 BU3HAYHUKA Y BUNIAAKY Jiorapud-
MiYHO pPiBHOBiIaJIeCHHUX BY3JIiB.

BcranoBuMO OIHKHM 3HM3Y U BU3HauHMKa (5) y BHIAAKy, KOmM BY3IH t,....t, €

4J€eHaMH T'€OMETPUYHOI Iporpecii 31 3HaMEHHUKOM t; € (LTlm] , TOOTO BUKOHYIOTHCS
piBaocri (9). YV upomy Bumnaaky BusHa4HUK (5) 00UHCITIOETHCS 32 HOPMYJIIO0

ga® o e
22, (k) 2%, (k)
k)t, 1 k)t
a | 1000 (i |
}bl_l(k)tnkl(k) }Ln—l(k)tn)“ (k)
A .
N | [Xj(k)tl WO )j, keZP, k0. (12)
n>j>q>1

[Ipu BuBenenHi (12) BpaxoBaHo Gopmyity ais BU3HAYHKMKA BaHnepMoHia dncen
2 (01, (k).

Teopema 1. Hexau cnpasoxcyiomocs pisnocmi  (9). Tooi wuepisnicme (8)
suxonyemvcs 01 matixce écix (cmocosno mipu Jlebeea ¢ R) uucen t) € (l,Tﬂ "1 ona
scix (kpim, moxcruso, ckinuennoi kinokocmi) K e ZP, axwo o> (p-1n(n-1)/2.

Josenenns . Bpaxosyrouu, mo A, (K),...,A,(K) cyTo yaBHI uncia, 3a JOIOMOTOO
eJIeMEHTapHUX MepeTBOpeHs dhopmynu (12) oxepxyemo, o

A TT 12500 -2 (000 kez?, k0. (13)
n>j>q>1
HOKH&,Z[CMOZ \V(k,tl) = H qu (k’tl)’ k eZp, k 756, t]_ c (1,T1/n] ,
n>j>q>1

Vigkt) =2 () =2 (078 n>jsg>1 kezP, k20,

qu(tld‘i] dd 4(K)-Aq(K), n=j>q>L keZzP, k=0,
1 1

EK)={t, e @T"]:|y(kt)|<n(k)}, kezP, k=0,
Eiq()={t c@T"):|y (k)| <)} n=j>q21, keZzP, k=0,

ne n(k) = H Njq(K)» Mjq(K) =|k|_(p_l)_8, e=2w/(n(n—-1))— p+1>0. Ockinbku

n>j>q>1
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=25 () (k) =g (k)| = Cs | K % (13)

d
qu (tl d—tlj\lqu (k)

me n>j>q>1 kezP k=0, crama C; >0 He 3anexuts Big Bu6bopy K, T0 3 hopmyn
(2), (12), (13) ma migcTasi memu 2 gicTaHEMO

WEq (K) < Co(L+ |k |k[ PV 7k P<Cy k| P, (14)

me N> j>q>1 keZP k0. Bpaxosyioun, mo E(k)c U Ejq(k), 3 nepiBHoOCTEH

n>j>q>1

(14) orpumyemo Taky ominKy st mip muOXHH E(K) :

REK)S D pE(K)<Cglk| ™™, Cg>0. (15)
n>j>q>1
I3 ortinok (15) BumIHBae 301KHICTD PIAY Zp E(k). Tomy 3a nemoro bopens—Kanren-
k

o ana Maibke Beix (crocoBHo Mipu Jlebera B R) umcen t) e (1,T” "1 mepiBHicTh
lw(k.t)|=nk) =1 k[, e @>(p-Dn(n-1)/2, a orxe, i nepiuicts |A, (k)| =n(k)
BHKOHYIOTBCS ISl BCiX (KpiM cKiHyeHHOi kibkocTi) K € ZP . TeopeMy moBeneHo.

BucnoBku. TakuM ynHOM, y poOOTiI Ha MiACTaBi METPUYHOTO IMiIXOAY BCTAaHOBIICHO
METPUYHI OIlIHKK 3HH3Y XapakTepUCTHYHOTO BH3HAYHWKA 3amavi HikomerTti mis
JiHiifHOTO TinepOoniyHoTO piBHSAHHA TUy Eitnepa 3i 3MiHHUME Koe(illieHTaMH, SKIIO
BY3JIN iHTepHoiALii B ymMoBax (4) yTBOPIOIOTb reoMeTpHuHy mnporpecito. Otpumani
pe3ynbTaTH MOXXHA TEPEHECTH Ha BWIAJOK 3amadi HikomerTi mns cucrteM JiHIHHAX
PIBHSHB 13 YaCTUHHUMH ToXigHuMu THITy Efnepa.

Jlireparypa

[1] Inexie B. C., Cumomiox M. M., Crnonvoscokuii A. O. MeTpudHi OLIHKH XapaKTePUCTUIHOTO BH-
3HaYHMKa 0araToTOYKOBOI 3a/1adi A piBHAHHA THITy Eitnepa / Mat. Metonu Ta ¢i3.-MeX. OIA. —
2022. - 65, Ne 1-2. — C. 65-79.

[21 Mamypin IO. I1., Cumomiox M. M. OLiHKH XapaKTepHCTHYHOTO BU3HAYHKKA 3a1a4i HikomerTi st
crporo rinep6osiunoro piBHsHHs // Hayk. BicHuk Vkropoa. Hai. yH-Ty. — 2018. — 2, Bum. 2 (33).
— C. 100-108.

[3] IImawmnux B. H. HekoppeKkTHble rpaHUYHBIC 3ama49u T quddepeHanbHpIX yPaBHEHUH ¢ 4acT-
HbIMU nIpou3BoAHbIMH. — KueB: Hayk. nymka, 1984. — 264 c.

[4] HOmawnux B. H., Inoxie B. C., Kmimo I. 4., Honiuyx B. M. HemoxansHi kpafioBi 3amaui mis pis-
HSHB 13 YaCTHHHUMH ToXigauMmu. — KuiB: Hayk. nymka, 2002. — 416 c.

Metric estimates of the determinant of the Nicoletti problem for the
Euler-type equation

Volodymyr llkiv, Mykhailo Symotiuk, Yaroslav Slonovskyi
The estimates from below are established for the characteristic determinant of the Nicoletti

problem and periodicity conditions on the remaining variables for an Euler-type hyperbolic
equation when the interpolation nodes form a geometric progression.
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