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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PyOpHK: 27.31

Tema gucepranii:
1. Cucremu piBHSIHb peakuii-audysii: yMoBHi cumeTpii, TOUHI PO3B'I3KHU Ta iX BJIACTUBOCTI

2. Reaction-diffusion systems: conditional symmetries, exact solutions and their properties

Pedepar:

1. Inceprariiio npucBsiieHo 11o6ynosi oneparopiB Q-yMoBHOI cumeTpii 17151 1BO- i TPMKOMIIOHEHTHUX Oudy3iiHNX
cucreMm JloTku-BosbTepa Ta ABOX MMPOKUX KJIACIB HEJIIHIHHMAX CUCTEM PiBHSIHb peakuii-nudysii; 3HaX04 KeHHIO
TOYHUX PO3B's13KiB JuPy3iliHux cucteM JIoTKu-BosbTepa Ta JesKuxX CUCTeM PiBHSHb peakuii-gudysii;
IOCJIiZIPKEHHIO BJIACTUBOCTEN OTPUMAaHMX PO3B'sA3KiB Ta iX iHTeprpeTallii. BcTaHOB/IEHO HEOOXiHI Ta JOCTATHI
YMOBU iCHyBaHHSI Q-YMOBHUX CUMETPIl Ta 3HANIEHO HOBI onepaTopu Q-yMOBHOI CUMETPIi y ABHOMY BUTJISAT]
IBOKOMIIOHEHTHOI 1ny3iiiHoi cuctemu JloTku-BosabTepa. 3aiiicHeHO Bu4epnHuil onuc Q-yMOBHUX CUMETPIi
[epuoro Tuly (py NeBHOMY OOMEXXEHHI Ha iX CTPYKTYPY) [AJ11 TPUKOMIIOHEHTHOI 1udy3iiiHoi cuctemu JIOTKA-
Bonprepa. 3a [ONIOMOro0 OTPUMAaHNX CUMETPIil MoOyI0BaHO HOBI TOYHI PO3B'SI3KM [IBO- Ta TPUKOMIIOHEHTHHUX
IndysiiiHux cucreM JIoTku-BosibTepa Ta LOCIiIXKEHO iX BAaCTUBOCTI. [I7151 OKpEeMHUX 3HAIIEHUX PO3B'sSI3KiB
HaBeJIeHO 6i0JIOriYHY iHTepHpeTalioo. 3HaiAeHo Bci Q-yMOBHi cumeTpii nepioro tuny (pyu N€BHOMY OOMEXKEHHI
Ha iX CTPYKTypY) HeJiHINHNUX TBOKOMIIOHEHTHUX CUCTEM PiBHSIHb peakuii-nudyasii 3i cTanumu Ta HecTaanumu

koedinientamu audysii. [I006y10BaHO TOYHI PO3B'SI3KU IJ1s1 CUCTEM PiBHSIHD peakuii-gudysii, siki MOKyTh MaTH



6i0J10TiYHY (B3a€EMOJIisl JBOX MOMYJIsLil) Ta ¢isuyHy (IOTIK TOHKUX IJIIBOK B'SI3KOi PiAHU KPi3b IOPUCTE
cepenoBule) iHTeprpeTariio.

2. The thesis is devoted to constructing Q-conditional symmetry operators for two- and three-component
diffusive Lotka-Volterra systems and for two general classes of nonlinear reaction-diffusion systems, finding exact
solutions of diffusive Lotka-Volterra systems and of some other reaction-diffusion systems, and investigation of
properties of the solutions obtained. The main results are as follows. Necessary and sufficient conditions for the
existence of Q-conditional symmetries are found and new Q-conditional symmetry operators for the two-
component diffusive Lotka-Volterra system are constructed. Under a common restriction, a complete description
of Q-conditional symmetries of the first type for the three-component diffusive Lotka-Volterra system is obtained.
Using the symmetries, new exact solutions for two- and three-component diffusive Lotka-Volterra systems are
constructed and their properties are investigated. A possible biological interpretation of some exact solutions is
presented. Under a common restriction, a complete description of Q-conditional symmetries of the first type for
the nonlinear two-component reaction-diffusion systems with constant and non-constant coefficients diffusions
is obtained. Exact solutions for solving a biologically (the interaction of two populations) and physically (the
gravity-driven flow of thin films of viscous fluid) motivated reaction-diffusion systems are presented.
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