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IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TeMaTHYHHX PyOPHK: 27.35

Tema guceprauii:
1. MeTton obepHeHoi 3asiavi po3citoBaHHs 1151 piBHsIHHS KopTesera - ne dpisa 3 TOYaTKOBUMU JAHUMU THUITY

CXOUHKU

2. Inverse scattering transform for the Korteweg - de Vries equation with steplike initial data

Pedepar:

1. Po6oTa mpucBsiiueHa 3aCTOCYBaHHIO METOJja OOEPHEHOI 3a/1a4i PO3Cil0OBaHHS 111 iHTErpyBaHHS PiBHSIHHS
Kopresera-ge ®piza 3 104aTKOBUMU AaHUMU TUIY CXOAUHKY i ONIMCY aCUMIITOTUYHOI NOBEiHKY HOTO PO3B'SI3KY.
Po3BuHeHa Teopis po3ciloBaHH [J1 OgHOMIpHOro oneparopa llpsozginrepa Ha BCil OCi 3 IOTEHLIaJIOM TUILY
CXOJIMHKY, 10 NPSIMYE 10 Pi3HUX AiMICHUX CTaJMX Ha Pi3HUX MiBOCIX. BuueprnHO po3B'a3aHO NPSIMY Ta OOEpHEHY
33/1a4y PO3Cil0BaHHS, OTPMMAaHO IIOKPAIeHi OLIiHKY Ha MBUJIKICTb CIIaaHHS KoedilieHTiB BinduTTs Ha
HEeCKiHEYHOCTi 3aJIe’KHO Bif] OT IJ1aAKOCTi MoTeHLjiany. MeTogom obepHeHoi 3a1a4i po3ciloBaHHs po3B'si3aHa 3a7ayda
Kowi gy1s1 piBHgHHS KopTeBera-ne Opisa 3 N04aTKOBUMM JAaHUMU TUILY CXOJIMHKH, 3'sICOBAHA 3aJI€KHICTb IV1aIKOCTi
U IIBUIKOCTI criafianHs 30ypeHb po3B'sI3KiB Bifj TOYAaTKOBUX JaHUX. BUBYEHA aCHMMIITOTHYHA [TOBEIiHKA 32 BEJINKUM

4acoM pO3B'S3Ky 3a7adi Ko y BunajKy ro4aTkOBUX JaHUX, 1O BiANOBINAIOTh yIAPHINA XBUJIi, OTPUMaHi TOYHi



(popMyJu TOJIOBHOTO YJI€EHY aCUMIITOTUYHOTO PO3BUHEHHS.

2. The thesis is concerned with the developing of the inverse scattering transform for the integration of the
Korteweg-de Vries equation with steplike initial data and for the description of the asymptotical behavior of its
solution. The scattering theory is developed for one-dimensional Schrodinger operator on the whole axis with a
steplike potential that tends to different real constants on the different half-axes. The direct and inverse problem
is solved rigorously, new decaying properties of the reflection coefficients depending on the smoothness of the
steplike potential are obtained. By use of the inverse scattering transform, the Cauchy problem for the Korteweg -
de Vries equation with steplike initial profile is solved. The long-time asymptotic behavior of the Cauchy problem
solution is investigated for the KdV equation with steplike initial data corresponding to the shock wave, and the
main terms of asymptotical expansion with respect to time are obtained. Po60Ta nprcBsiueHa 3aCTOCYBaHHIO
MeToJa 06epHEeHOI 3aiaui po3ciloBaHHS 415 iHTerpyBaHHs piBHsIHHS Kopresera-ne ®pisa 3 1o4aTKOBUMU JAaHUMU
THUIly CXOAVIHKMY 1 OIIMCY aCUMIITOTMYHOI [TOBEIIHKY M1Or0 PO3B's13Ky. PO3BMHEHA TE€OPisd PO3CiIOBaHHS [JI
opgHoMipHoOro omneparopa llproginrepa Ha BCii OCi 3 HOTEHIiaJIOM TUITY CXOLVHKY, 110 NPSIMYE [0 Pi3HUX HiMCHUX
CTaJIuX Ha Pi3HUX MiBOCSIX. BUuuepnHo po3B'si3aHO IIpsIMy Ta OGEpHEHY 33/1a4y PO3CilOBaHHS, OTPMMaHO IIOKpalleHi
OIIiHKM Ha MIBUAKICTb ClafilaHHs KoeQillieHTiB BilOUTTS Ha HECKIHEYHOCTI 3aJI€5KHO BiJl OT IJIaJKOCTi [10TeHLiay.
MeTon0M 06epHEHO] 3a/1a4i po3CiloBaHHS PO3B'si3aHa 3afaya Kouti asis piBHsHHS Kopresera-ne ®pisa 3
[IOYaTKOBUMM JJAaHNMMU TUITy CXOJIMHKH, 3'ICOBaHAa 3aJI€KHICTh IVIaIKOCTi ¥ IIBUAKOCTI CIiailaHHs 30ypeHb PO3B'sI3KiB
BiJ [10YaTKOBUX JJaHUX. BUBYeHa aCUMIITOTMYHA [TOBEJiHKA 32 BEJIMKUM YacoOM PO3B's13Ky 3anayvi Komi y Bunagxy
IIOYaTKOBHUX JAHMX, 110 BiNOBINAIOTh yapHiil XBUJIi, OTpUMaHi TOYHi GOPMYJIU FOJIOBHOTO YIEHY aCUMIITOTUYHOTO

PO3BMHEHHS.
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