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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHUX PYyOPHK: 27.31.21

Tema guceprauii:
1. XBuii pospimkeHHs 115 piBHSIHHS KopTresera-ne ®pisa: acCHMITOTUKY Ta iHTETrpaju pyxy

2. The rarefaction waves for the Korteweg-de Vries equation: asymptotics and the integrals of motion

Pedepar:

1. Inceprariio NpUCBSYEHO NOCIiIKEHHIO PO3B'sa3Ky 3aaa4i Ko g5 piHsiHHA KoTpesera - ge ®Opisa 3
MMOYaTKOBUMMU JAHHUMU TUITYy CXOJMHKY, 11O BiANOBINAI0OTh XBUJIi pO3Pif>)KeHHS. BUBUaeThCS aCUMIITOTUYHA
IIOBEIiHKa PO3B'S3KY 32 YMOBH, 1110 3MiHHA 4acy € JOAATHOIO i IPSIMY€ 10 HECKIHYEHHOCTI, B PEXXUMI, KOJIN
IIPOCTOPOBA Ta YacOBa 3MiHHi IPSIMYIOTh 10 HECKIHYEHHOCTI TakK, 110 iX BiAHOLIEHHS 3MiHIOETbCS C1a60.
BUKOpUCTOBYIOYM HEJIHIMHMI METOJ, HAUIIBUUIOrO CIIYCKY B 3aCTOCYBaHHI, NOCJIIIP)KEHO aCUMIITOTUKY PO3BS3KY B
TPHOX OCHOBHUX 00JIaCTSIX IPOCTOPOBO-YACOBOI IiBIVIOIIWHU: Y COJIITOHHIN 06J1acTi, y cepenHiil 0671acTi Mix
33/IHIM Ta NlepeHiM XBUIIbOBUMHU (PPOHTAaMH, Ta B 006J1aCTi 033y 3aJIHbOTO XBUJILOBOTO (PpOHTY. MeTof,
BHKOPHUCTOBYETLCS y NOCIIKEHHI BEKTOPHUX OCLISLiHUX 3a1a4 PimaHa-Tinb6epTa, acoLii0BaHUX SIK 3 IIPaBUMU,
TaK i 3 IiBUMU JaHMMU PO3CilOBaHHS. [loBeieHO iCHYBaHHS Ta €IMHICTb PO3B'S3KiB 3a1a4 PimaHa-T'inebepra,

30KpeMa - B IPUCYTHOCTI MCKPETHOTO CIIEKTPY Ta MOXJINBOI'O PE30HAHCY. BUKOPHCTOBYI0YM MeXaHi3M JIiH3 Ta



MeToq, g-DyHKIiH, pO3IJISIHYTI 3a/1a4i 3B€JIeHO /10 eKBiBaJIeHTHUX iM 3a1a4 Pimana-Tinb6epra, ge maTpuni ctprudka
MaJIo BifIpi3HSIOTLCS Bif CTAJIMX MaTpUllb, 32 BUHATKOM MaJIMX OKOJIIB KIHEYHOTO YMCJIA TOYOK JESIKUX EKCTPEMYMIB.
3HaiiieHOo TOYHi PO3B'sI3KY BiANOBiAHUX 33724 PimaHa-T'inbbepTa 3i CTaIMMU MaTPULISIMU CTPUOKIB. TakoK
PO3B'A3aHO AONATKOBI 3a71a4i MIapaMeTPUKCa, 10 I1OB'A3aHi 3 TOBEiHKOIO PO3B'SI3KYy B OKOJIaX TOYOK EKCTPEMYMIB.
CTporo o6rpyHTOBaHO ACMMIITOTUYHE PO3BUHEHHS IJIs1 XBUJIi PO3PIIPKEHHS IIPU BEJIMKUX 3HAUEHHSIX Yacy.
[To6GymoBaHO peryiapu30BaHi iHTerpaay pyxy y BUMagKy aCUMITOTUYHO [ePiOAMYHUX [109aTKOBUX YMOB 3a7aui
Komi g5 piBHaHHSA Ko®. 17151 acCHMIITOTMYHO CTalIMX [I0YAaTKOBUX YMOB 3HaIEHO 300paKe€HHSI LIUX iHTerpasliB

yepes JaHi po3CciroBaHHS BiAnoBigHOro oneparopa llpsoginrepa.

2. The thesis is concerned with the Cauchy problem solution for the Korteweg-de Vries equation with steplike
initial data associated with the rarefaction waves. The long time asymptotic behavior of this solution is discussed
in the regime when the ratio of the spatial and the time variables changes slowly. By use of the nonlinear steepest
descent method, the asymptotics of the solution was investigated in all principal regions of the space-time half-
plane: in the soliton region, in the middle region between the leading and rear wave fronts, and in the region
behind the rear wave front. The result generalizes previously known results. The method is applied to studying of
the vector Riemann-Hilbert (RH) oscillation problems associated with the right and left scattering data of the initial
profile. The unique solvability of these RH problems is proved, in particular, in the presence of the discrete
spectrum and possible resonances. Using the so-called lens and g-function mechanisms, as far as standard
conjugation and deformation methods, these RH problems amount to the equivalent RH problems, with the jump
matrices slightly differing from constant matrices when the time is large, except of small vicinities of finite number
of the extrema points. The RH problems with the constant jump matrices (model problems) are solved explicitly.
The additional parametrix RH problems are also solved, and the concluding asymptotic analysis is given. It justifies
rigorously the asymptotic expansions for the rarefaction wave of the KdV equation. The regularized integrals of
motion are constructed for asymptotically finite gap steplike solution for the KdV equation. In the case of the
asymptotically constant initial data, the representation of the integrals of motion is given via the scattering data of
the associated Schrodinger operator.
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