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GeIIIéBA.
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Pestome: PaccmaTpuBaeTcss CUHIYIISPHBIN nuddepeHnINaIbHBIN onepaTop Tuma Ye-
OBIIIEBA IIEPBOTO PONa C 3alla3NBIBAIONINM BO3MYyIleHHeM. PaccMaTpuBaeTcs 3amada Ha-
XOxkAeHUsT GYHKITNN 3aIa30bIBAHIS [0 3aIaHHON MOCIENOBATEILHOCTI COOCTBEHHBIX UICET
onepaTopa. CTPOMTCs AJIITOPUTM [O3BOJIAIOLINI HANTY PUGIIMKEHHOE 3al1a3bIBAHLE.

Karouesvie caosa: Muorounensr UeObI€Ba, cilell onepaTopa, sOEPHBII OnepaTop, He-
IPEPBIBHOE 3alla3OblBaHKe, COOCTBEHHbBIE UNCIIA, CUHTYIISIPHBI nuddepeHnaabHbIil onepa-
TOD.

Pacemorpum ciemyroryro 3amady: Oy BO3PaCTAIOIIEH IOCIENOBATEILHOCTU HKCET
&n > 0 HaliTu QYyHKIUIO p, OJIs KOTOPOW ypPAaBHEHUS

—(1— ")y (@) + 2y (2) + (2 — p(2))y(cos {arccos z — p(x)}) = &ny(x), @ € [~1,1]

nMmeroT pemenns. Ilpu sToM, GymeM HOaraTh, YTO CTPOro yOblBaolas GyHKIUS p C He-
IPEPBIBHOI IPOM3BONHON, ynoBneTsopser yciaoBuam: p(—1) =, p(1) =0, [|p[lzy-1,1) <
IPllza(-1,1)-

Mgl 6ynmem pemars 5Ty 3amady HCHOJL3Ys METON OOPATHOW CIIEKTPAJIBHON 3a1adu
PACCMOTPEHHBII B [1], & TakXke MCIOIB30BATH METONBI U WU 3aJI0KEHHbIE [2—4].

st pernenus sanaqau BBeneM aubdepeHnnanbHeii onepatop 1’ eficTBYOMUI B IIPO-

crpauctee L5 (—1,1) ¢ Becom w(z) = 11
—x

Ty(z) = —(1 - 2%)y" (z) + xy'(2).

2
Co6CTBEHHBIM 3HAUYEHUSIM Ap, = n° omneparopa 1 COOTBETCTBYIOT OPTOHOPMUPOBAHHEBIE B
1

LY (-1,1) dyaxmun v,(x) = hyp 2Th(z), n = 0,00, rme ho = m, hn, = g, Tn(z) —

MHOTOY/IeHbI YeObIIeBa MmepBoro pona CTEEeH 7N CO CTapIImM KOd(OOUIIMEeHTOM on—t

5 -

Beemem Takxke BosmyieHubin omepatop 1 + P OeACTBYIONMIA B HTPOCTPAHCTBE

LY (-1,1):

(T + P)y(z) = —(1 — 2*)y" (z) + 2y (x) + (2 — p (z))y(cos {arccos z — p()}).

O6o3raunM: Ro(A) — pesombsenta oneparopa T, |- |2 — HopMma 'mnbbepra—IIMunta,
o 7/\“7;"*1, Yo ={A: | A=An|=rn}, n=1,2,...; ro=7r1, Yo={A:|A| =70}

Teopema. Ecau dag nocaedosamesvrocmu {&n}aeg cywecmeyem r > 0 maxoe,
YMO BLINOAHIIOMCI HEPABEHCMEA:

wr? T —
@i s xR )4+ 52( )max||Ro(/\)H ) <1,
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o~ [€n = Al
&o + Z &_7271 < (1-w)’r?

n=1 n
mo 6 wape U(0,r) C La(—1,1) cywecmeyem dywkyug p maxag, wmo 0ad cnexmpa
onepamopa o(T + P) = {un} umerom mecmo pasencmea pn = &n.

IIpu mokaszarenbcTBe TEOPEMBI UCIHONL3YETCS IPUHINII CKUMAIOIIMX OTOOPAXKEHUI],

OTKy[a U BBITEKAET aJIrOPUTM HAXOXKIEHUs MpubikeHHon dyHkuun p. IIpuBomurces mpu-
Mep IIOCTPOEHUST TaKON DYHKIINN.
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Sedov A.I. (Chelyabinsk, South Ural State University (national research
university)) . Approximate finding of delay in inverse spectral problem for
operator Chebyshev.

Abstract: A singular differential operator of the Chebyshev type with a delayed
perturbation is considered. The problem of finding the delay function according to the
given sequence of eigennumbers of the operator is considered. An algorithm is built that
allows you to find an approximate delay.

Keywords: Chebyshev polynomials, trace of operator, operator of trace class,
continuous delay, eigenvalues, singular differential operator.



