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Mathematical modeling and numerical methods in science and technology
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Y po60Ti PO3IJISIHYTO aKTyasbHi IPO6IeMU KOMII'IOTEPHOIO MOJIEIIOBAHHS CKJIIQIHUX CUCTEM, IIOBEMiHKA SIKUX
ONKMCYETHCS JIIHINHUMU Ta HEIHINHUMY [IOYaTKOBUMU Ta NTOYATKOBO-KPalOBUMU 3a7a4aMu. JlOCTiI)KeHHS
HACTYIIHUX NIpO6JieM IIpefiCTaBJeHi B JaHOMY 3BiTi: pisHOMAcCIITaOHUI METO]] CKIHUEHHUX eJIEeMEHTIB Ta oro
3aCTOCYBaHHS [I0 PO3B'sI3yBaHHSI PiBHSIHb aiBEKLii-nndy3ii y IBOBUMIpHUX 006J1aCTAX; PO3B'13yBaHHsI 3aja4 TeOpii
IIPY>KHOCTi METOJIOM JI€KOMITO3ULLii 06/1aCTi 3 BUKOPHCTAHHSIM aJITOPUTMY NapajiebHUX 004K CIeHb; 3aCTOCYBAHHS
€KCIIOHEHIiaJbHOi 3aMiHU Y MeTOi CKIHU€HHUX eJIEMEHTIB JIJIsI CUCTEMU PiBHSHb aABeKUii-nudysii, 3 mornomoromo
SIKMX MOJIEJIIOETHCS TIPOLIEC PO3NOBCIOMIKEHHS JIiKiB Y CTIHKaX CyAUH NPU JIiIKyBaHHI aTEPOCKJIEPO3Y; 3aCTOCYBAHHS
SIBHMX Ta HESIBHUX YMCJIOBUX CXEM [JIs1 HEJIIHIMHUX T0YaTKOBO-KPalOBUX 334a4 NapaboJliyHOro Ta TrinepoosivHoro
TUIIIB; NOCTiIKEHHS BUPOJKEHUX CUCTEM AU(ePEHIiaNbHUX PiBHSHD 3 JONMIOMOTOI0 y3araJbHEHNX 00EpPHEHUX
Marpulb. EQEKTUBHICTb 3aIIPONIOHOBAHUX AJITOPUTMIB MiITBEPAKYIOTHCS IPOBEAEHUMU YMCIIOBUMU

€KCIIEPUMEHTAMU Ta CTpOFiCTIO MaTEMATUYHUX NOBEIEHD.
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In this research project we consider the problems of computer modelling of complex systems which behavior are
modelled by linear and non-linear initial value problems and initial-boundary value problems. Research of the
following problems are presented in this report: multiscale finite element method and its application for solving
the advection-diffusion problems in two dimensional domains; solving of problems of elasticity by domain
decomposition method with using of algorithm that is based on parallel computing; application of exponential
replacement in finite element method for advection-diffusion equations, which are model of drug distribution in
the artery wall during catheter treatment of atherosclerosis; applying of explicit and implicit numerical schemes
for nonlinear initial-boundary value problems of parabolic and hyperbolic types; investigation of confluent systems
of differential equations using generalized inverse matrices. The efficiency of the proposed algorithms is
confirmed by the numerical experiments and mathematical rigor of proving (rigorous mathematical proofs).
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