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V. BimomocTi npo guceprariio

Mosga aguceprarii:
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Tema gucepranii:

1. Y3aranbHeHi oneparopu KasiMmipa, CUHTYJIIpHI MOAYyJTi peayKLii Ta cuMeTpii fndepeHniasbHuX PiBHSAHD

2. Generalized Casimir operators, singular reduction modules and symmetries of differential equations

Pedepar:

1. OcHoBHYy yBary B fucepTalii 30cepekeHo Ha IpobsieMax, [10B'I3aHUX 3 y3araJbHeHUMU oneparopamu Kazimipa
Ta peanisauismu anre6p Jli, a TAKOX JiiBCbLKUMU CUMETPIiSIMU Ta MOAYJISIMU PENYKLii TN(pepeHIialbHAX PiBHSIHb.
Po3po61eHO opuriHalbHUN METO, 3HAXOAKEHHS (yHIAMEHTaIbHUX 0a3UCiB iHBapiaHTIB (y3araJlbHEHUX ONEPATOPiB
Kaszimipa) anre6p Jli, 1110 BUKOPHUCTOBY€E KapTaHiBCbKUI METO[L PyXOMUX perepiB y Bepcii Pesica-OsnBepa. 3 MeToI0
anpoo6atlii METOZly, IeMOHCTPallii 1oro repesar i osICHEHHS IPoLieAypy HOpMaJli3allii 3aHOBO OOYMCIIEHO
iHBapiaHTH NifICHUX HU3bKOPO3MipHUX anre6p Jli. Brepiie BuuepIiHO onucaHo 6a3rCH iHBapiaHTIB CePill pO3B'SI3HNUX
anreo6p Jli moBinbHOI po3MipHOCTI 3 PiKCOBaHMMU CTPYKTypaMU HijibpaZuKasiB. BBereHo cTpore 03HayeHHs
MopyJiiB penykuii gudepeHiaabHUX PiBHSIHB, 110 [1aJ10 3MOTY [IEPErJISIHYyTH Ta HAHOBO IOOYAyBaTU TEOPIl0

HEKJIACMYHUX CUMETPill In(epeHLialbHAX PiBHSAHDb. 3alIPONOHOBAHO MOHATTS CUHTYJISIPHUX MOZYJIB PeNyKIii



IndepeHLiaZbHUX PiBHSHD Ta IPOBEEHO AETaJIbHE NOCIIKEHHS BJaCTUBOCTEN TaKUX MOZyJIiB. Lle o3Bonno
BIIOPSKYBaTU 1 y3araJabHUTHU BCi paHille Biiomi "no-go" pe3ynbTaTH WOA40 HEKJIACUYHUX CUMETPIN
IvdepeHLiaTbHUX piBHSHB. [JoBeJeHO y3arajibHeHHs Teopemu Jli npo nudepennianbHi iHBapianTu
OJIHOIIAPaMETPUYHOI IPYIM JIOKAJIbHUX NI€PETBOPEHb. [IpoaHali3oBaHo 3B's130K MiX [100yI0BOIO TAaKMX iHBApPiaHTIB
Ta iHTErpyBaHHSIM CUCTEM PiBHSHb TUIy PikkaTi. [IpoksacugikoBaHoO JiiBCbKi CUMETPIi cuCTeM JIiHIMHNAX 3BUYaltHUX
IvdepeHLiaTbHYX PiBHSHD APYroro MOPsIKy 3 KOMYTYIOUMMU CTAJIMMU MaTpULISIMU KoedillieHTiB. JJocimkeHo
IPyIOiAy €KBiBaJI€HTHOCTI KJIacy JIiHIMHMX 3BUYalHUX NTU(PepeHLialbHAX PiBHSHb JOBIJIBHOTO IOPSIKY Ta Oro
nigxnaciB. BukoHaHO rpynoBy Kiacu@ikalilo TaKUxX piBHSIHb anre6paivyHuM METOLOM y TPU Pi3Hi CIIocoou.
BuyepnHo npoksiacu@ikoBaHoO JiiBCbKi CUMETpIl HeJliHIMHYX raisieli-iHBapiaHTHUX y3arajibHeHb PiBHIHb bBioprepca
i Kopresera-ne ®piza nosisibHOro nopsaky. JloseseHo TeopeMy IIpo JliHilHI ollepaTopu peayKluii 3arajbHOro
JIiHITHOTO IU(epeHLiaIbHOTO PiBHSIHHS 3 YACTUHHUMU NOXiIHUMU. BUBYE€HO HANIIPOCTIlli NOTEHLia/IbHI 3aKOHU
36epeskeHHs (1+1)-BUMipHUX JiHIHNX €BOJIIOLIITHUX PiBHSIHB, TIOB'SI3aHUX i3 BBEJIEHHSIM OJIHOTO NOTEHIialy 3a

JIiHIMHUMU 3aKOHAMU 36€pe>KeHHs].

2. In the thesis, the main attention is paid to problems related to generalized Casimir operators and realizations of
Lie algebras as well as Lie symmetries and reduction modules of differential equations. An original algorithm for
finding fundamental bases of invariants (generalized Casimir operators) of Lie algebras is developed, which uses
the Cartan method of moving frames in the Fels-Olver version. In order to test the method, demonstrate its
advantages and explain the normalization procedure, invariants of real low-dimensional Lie algebras are re-
computed. We completely describe for the first time invariant bases for series of solvable Lie algebras of arbitrary
dimension with fixed structures of nilradicals. A rigorous definition of reduction modules of differential equations
is introduced, which allows us to revisit the theory of nonclassical sym
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