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2. Construction and analysis of h-adaptive finite element scheme for elasticity problems

Pedepar:

1. IncepraniiiHa po60Ta CTOCy€eThCs IOOYLOBY Ta AOCTiIKEHHS h-ajanTUBHUX CXEM METO/Y CKiH4EHHUX
enemeHTiB (MCE) 1151 po3B’a3aHHS 3aa4 TeOpii IPY>KHOCTI, 30KpeMa, CUHTYJISIpHO 30ypenux. Kimacuuna cxema MCE
3 BUKOPUCTaHHAM KyCKOBO-KBaIpATUYHUX allpOKCUMaIlli¥l BEKTOPIB 3MillleHb Ha TpiaHTysauiax Jlenone
TOTIOBHIOETHCS ITOOYJOBOIO IIOEJIEMEHTHO BU3HAYEHUX HESIBHUX 3QJIMIIKOBUX allOCTEPIOPHUX OLIiHIOBAUiB TOXUOOK
Hipixsie i HelimaHa, 31aTHUX OOYMCIIIOBATU HIKHIO Ta BEPXHIO MEXi iCTUHHOI TOXMOKU. TeopeTHYHO OOIPYHTOBAHO
HaJilHICTh Ta €(PEKTUBHICTb TaKMX OLHIOBAUIB [1JIs 33124 T€Opii IPYKHOCTI. 3aIIPOIIOHOBAHO KPUTEPIi JI0KaIBHOTO
IIOKpAIeHHs! TPiaHTyJsILiN [lesioHe 3 6araTOKpaTHUM II0ZiJIOM eJIeMEHTIB Ta Ha iX OCHOBI po3p06JIeHO CTpaTeriio
iTepaniiiHOro o6uMcIeHHs 301KHOI IOCIiIOBHOCTI allpoKCUMaliili, sika rapaHTye BifIyKaHHs HabJIMXeHNX
PO3B’SI3KiB 3raJlaHNX 3aa4 3 HEOOXiJIHOIO TOYHICTIO. B OpuriHasibHOMY IPOrpaMHOMY 3a0€3I1e4eHH] 3[iiCHEHO
peamnisanito h-agantusHoi cxemu MCE 117151 po3B’a3aHHS IBOBUMIPHHUX 331a4 T€OPii MPY>KHOCTI. BiporigHicTb

TEOPETUYHUX BUCHOBKIB Ta MTOJIOKEHB AMCEPTAalil MifTBEPAKEHO PE3yIbTaTaMU YMCJIOBUX €KCIIEPUMEHTIB i3



CHHTYJISIPHO 30yPEHUMHU 33/1a4yaMu. 3allpONIOHOBAHY METOJMKY KOHCTPYIOBAHHSI allOCTEPIOPHUX OLIiHIOBAUiB
NoxMOKU MOMKPEHO Ha 3a7iavi [IPo yCTayleHi rapMOHIYHI KOJIMBAHHS B'I3KOIIPY>KHOTO Tijla 3 KOPOTKOYACHOIO
IaM’sITTIO, JJ1s1 SIKUX JOBEJE€HO KOPEKTHICTh BifIOBiNHOI BapialiiiHOi 3a7adi, 36kHicTh cxem MCE Ta nobynosaHo
JIOKaJIbHI iHIMKATOPY arloCcTepiopHOi MOXUOKU. [I71s1 3a/1a4i KPy4Y€HHS TPU3MATUYHOTO CTPYIKHS 3alIPOIIOHOBAHO
KpUTepiil afjaniTyBaHHS 3 TOYHOIO ouiHkoio noxubku MCE nj1s nBoictux 3apgad B popmynoBaHHsaXx CeH-BeHaHna i
[Ipanptis.

2. The dissertation is devoted to the construction and research of h-adaptive schemes of the finite element
method for solving elasticity problems, in particular, singularly perturbed. The classical finite element scheme with
the piecewise-quadratic approximations of the displacement vectors on the Delaunay triangulations is
supplemented by the construction of element-wise implicit residual Dirichlet and Neumann a posteriori error
estimators, which are capable of calculating the lower and upper bounds of the true error. The reliability and
efficiency of such estimators for the elasticity problems are proved. There have been proposed criteria for the
local refinement of Delaunay triangulations with multiple element subdivision, and on their basis have been
developed a reliable and effective strategy of iterative calculation of a convergent sequence of approximations,
which guarantees finding approximate solutions of the mentioned problems with the required accuracy. In the
original software has been implemented the h-adaptive finite element scheme for two-dimensional elasticity
problems. The probability of theoretical conclusions and dissertation provisions has been confirmed by the results
of numerical experiments with singularly perturbed problems. The proposed method of constructing a posteriori
error estimators has been extended to the problem of time-harmonic vibrations of a viscoelastic body with short-
term memory, for which have been proved the correctness of the corresponding variational problem, convergence
of finite element schemes and have been constructed local a posteriori error indicators. For the torsion problem
has been proposed an adaptation criterion with an exact total error estimate for dual problems in the Saint-
Venant's and Prandtl’s formulations.
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