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V. BizomocTi npo gucepraniio
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1. Knacudikauiiizi 3aja4i rpyrnoBoro aHanisy audepeHnialbHUX PiBHSIHb

2. Classification problems of group analysis of differential equations

Pedepar:

1. Incepraliiio prucBs9eHO BIOCKOHAJIEHHIO iCHYI0YMX i po3p0o01ii HOBUX METOIiB I'PYIIOBOTO aHaIi3y
IvdepeHLiaTbHYX PiBHSIHB Ta CYMDKHUX rasnyseil Teopii anre6p Jli, a TakoxX ix 3aCTOCYBaHHIO y pi3HUX
kilacu@ikalifHUX 3a7a4ax. 30KpemMa, BBEIEHO HU3Ky HOBUX TIOHSITh, IIOB'SI3aHUX 3 KJlacaMU JudepeHLiaIbHUX
PiBHSIHB: pO3LMPEHa (Y3arajbHeHa PO3IIMPEHA, YMOBHA, IOTEHIiaIbHA) FPYyIIa €KBiBaJI€EHTHOCTI, HOpPMaJli30BaHUI
(HamiBHOpMaJIi30BaHU1, CTPOrO HOPMAaJi30BaHMU) KJlac, TOUKOBE BiloOpakeHHs MDX Kjlacamu ToIo. [s
IOCJTiIKEHHS 3aa4 TpyNnoBoi knacudikaliii 3alIpolIOHOBaHO METOAM PO30UTTSI HA HOPMaJi30BaHi Mifikacy,
PO3rasy>keHOro pO3IleNJeHHs, BiToOpas)KEHHS MiXK KjlacaMy, BUBHAYEHO Me>Ki 3aCTOCOBHOCTI anrebpaiyHoro
meTtony. [TocTaBneHo 3amadi npo Knacu@ikariiio JOnyCTUMUX I1ePEeTBOPEHb, JTiiBCbKMX CUMETPIl, 3aKOHIB
30epeskeHHs], MOTeHlialbHUX CUMETPIll Ta ONlepaTopiB pelyKLii BilHOCHO Pi3HMX TUIIIB eKBiBajeHTHOCTe. Taki
3a/1a4i po3B's13aHO OJ1s1 6araThoX KjaciB JUQepeHLialbHUX PiBHSIHD, BAKJIMBUX JJIs1 3aCTOCYBaHb. BUBYEHO 3aKOHU
36€pe>KeHHsI pO3IAPOBAHUX CUCTEM AudepeHLialbHAX PiBHIHb i CUHTYJISIDHI OllepaTopy peAyKLii piBHSIHb 3 IBOMa

He3aJIeXKHUMU 3MiHHMMU. 3aITPOTIOHOBAHO HOBi HEOOXimHI KpuTepii KoHTpakuiii anre6p Jli. 3a gormomorowo



OPUTiHAJIbHOTO aJITOPUTMY IIOPAXOBAHO iHBAPiaHTU CEPill PO3B'SI3HUX anNreop.

2. The thesis is devoted to the enhancement of existing methods and the development of new methods for group
analysis of differential equations and related areas of the theory of Lie algebras. In particular, a number of new
concepts regarding classes of differential equations are introduced: an extended (resp. generalized extended, resp.
conditional, resp. potential) equivalence group, a normalized (resp. semi-normalized, resp. strongly normalized)
class, similar classes, a mapping between classes which is generated by a family of point transformations, etc.
Effective new techniques of group classification are introduced. They involve partitioning into normalized
subclasses, branched splitting and mappings between classes. The applicability range of the algebraic method is
determined. Classification problems for admissible transformations, Lie symmetries, conservation laws, potential
symmetries and reduction operators with respect to different kinds of equivalences are rigorously posed and
solved for a number of classes of differential equations important for applications. Conservation laws of foliated
systems of differential equations and singular reduction operators for partial differential equations in two
independent variables are studied. New necessary criteria for contractions of Lie algebras are obtained. In order to
calculate invariants of Lie algebras, an original algorithm based on Cartan's method of moving frames is developed.
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