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1. T'pynoiny exBiBaJI€eHTHOCTI B 3afja4ax rpynoBoi Kiaacugikarii

2. Equivalence groupoids in group classification problems

Pedepar:

1. Inceprariiio prucBsi9eHO PO3BUTKY TEOpil IPyIOifiB eKBiBaJIeHTHOCTI Ki1aciB gudepeHLiabHuX PiBHSIHB,
CTBOPEHHIO HOBUX METO/IB i aJIFOPUTMIB IPYIIOBOTO aHali3y IudepeHLiaJbHUX PiBHSIHb, @ TAKOX PO3B'sI3aHHIO
HU3KU Kacu@ikaliliHuX 3a1a4 IPyIoBOro aHami3y, 30KpeMa, kiacudikalii JiiBCbKUX i HEKJIACUYHUX OII€PaTOPiB
penykuii 11 3aKoHiB 36epe>keHHs1. OCHOBHY yBary B Jucepralii 30cepeiKeHO Ha 3aCTOCYBaHHi IPyIoiniB
€KBiBJIEHTHOCTI [0 3a/1a4 rpynoBoi Kinacudikariii i omyky TOYHUX pOo3B's3KiB piBHSIHb MaTeMaTU4HOI Qi3UKH,
6iostorii 11 ¢piHaHCOBOI MaTeMaTUKU. 30KpeMa, Y AUCEPTallii BBeIEHO MOHSTTS PETYJISIPHUX i CUHTYJISIPHUX BUIAJKIB
PO3MMPEHHS JiiBCbKOI CUMETPIii, 3aIpONOHOBAaHO MoaMpiKaliio anrebpaidHOro MeToAy rpynoBoi Kiacu@ikauii s
HEHOpMaJli30BaHUX KIaciB gudepeHLiabHuX PiBHSIHB, IPOAEMOHCTPOBAHO 3aCTOCYBAHHS METOLy KOHTPAKIil 10
3a/1a4 rpynoBoi knacudikallii, onucaHo ajJropyuTM nob6yJ0BY BCiX BUNAAKIB pO3LMIMPEHD JIiiBCbKOI CUMETPIi 31 criucky
HEEKBiBaJIEHTHUX PO3MINAPEHb, @ TAKOXK €(PEKTUBHO BUKOPUCTAHO I'PYNOigY €KBiBaJIEHTHOCTI IPU NOCJIiIKEHHI
iHTErpoBHOCTI 11 KyIacudikalii HEKJIACUYHUX ONIEPATOPiB PeAyKLii. Po3mypennii rpynoBUi aHali3 MPOBENEHO AJIS

kiacis piBHsaHb K(m,n), KaBaxapu, Kopresera-ge ®pisa Tpetsoro i n'storo nopsukis, dimepa, Heloena--Baitxena--



Cereuns, peakuii--nudysii, bioprepca, benaxamina--bona--MaxoHi, (2+1)-BumMipHux piBHsIHb Kosomoroposa, (1+1)-

BUMIPHUX HEJIIHINHUX €INTUYHUX i XBUJIbOBUX PiBHSHB Ta iHIIUX.

2. The thesis is devoted to the development of the theory of equivalence groupoids in classes of differential
equations, to the creation of new methods and algorithms of the group analysis of differential equations and to
solving a wide range of group analysis problems, including classifications of Lie and nonclassical reduction
operators and conservation laws. The main attention is paid to the application of equivalence groupoids to group
classification problems and finding solutions of equations of mathematical physics, mathematical biology and
financial mathematics. In particular, the notion of regular and singular cases of Lie symmetry extensions is
introduced. A modification of the algebraic method of solving group classification problems for non-normalized
classes is suggested. The application of contractions to group classification problems is demonstrated. An
algorithm of the construction of all cases of Lie symmetry extensions from the list of non-equivalent ones is
developed. Equivalence groupoids are also used effectively in the study of integrability and classification of
nonclassical reduction operators. Extended group analysis is performed, in particular, for classes of K(m,n)
equations, Kawahara equations, third- and fifth-order Korteweg-de Vries equations, Fisher equations, Newell-
Whitehead-Segel equations, reaction-diffusion equations, Burgers equations, Benjamin-Bond-Mahony equations

and (1+1)-dimensional nonlinear wave and elliptic equations.
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