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R. H. Drebotiy, H. A. Shynkarenko™

HEURISTIC CHOICE OF THE REGULARIZATION PARAMETER FOR OPTIMAL
STABILIZATION OF THE FINITE ELEMENT APPROXIMATIONS

The problem of the optimal choice of the regularization parameter in the stabiliza-
tion scheme of the finite element method for the singularly perturbed diffusion —
advection — reaction problem is considered. Stabilization is based on the combina-
tion of Tikhonov-type regularization with the auxiliary Cauchy problem. The be-
havior of perturbations in the approximate solution with respect to change in the
regularization parameter is studied. On the basis of performed analysis the he-
uristic criterion for the optimal choice of the regularization parameter is construc-
ted. The criterion is formulated as a local problem of minimization for correspon-
ding function constructed in a view of composition of a linear functional and the
obtained finite element approximation. The proposed approach is developed for
one-dimensional problems and then generalized for 2D problems. The possibility of
using the Harrow — Hassidim — Lloyd quantum algorithm in combination with the
swap test to implement the computation of the obtained loss function on quantum
computers also is discussed.

Key words: finite element method, diffusion — advection — reaction model, stabilization
schemes, Cauchy problem, discrete Laplace operator, Harrow — Hassidim — Lloyd
algorithm.

EBPUCTUYHUA BUBIP MAPAMETPA PEMYNAPU3ALIT ANA ONTUMANBHOI CTABII3ALIT
AMPOKCUMALIIW METOLY CKIHYEHHUX ENEMEHTIB

Pozzasanymo 3adauy onmumarvhozo eubopy napamempa pezysspusdayii y cremi cmadi-
213aYiT memoldy CKIHUEHHUX enemenmis 0asi CuH2YAAPHO 30YyperHux 3aday Ougysii — ad-
sexyll — peaxyii. Cmabinizayis 6a3yemuvcs Ha NOEOHAHHT peeyaspusdayii Turonosa 3 0o-
nomisxcHoro 3adayero Kowi. ITpoananizosano nogedinky 30ypens HAOAUNHCEHO20 PO3B’A3KY
w000 3MIHU napamempa peeyaspusdayii. Ha ocHnosei nposedenozo anaaidy modydosaHo
espuCMULHUL KPpUumMepiti ONMuMarbHo20 subopy napamempa pezyaapusayii. Kpumepii
dopmyaroemecs AK A0KAABHA 3a0ada MIHImI3ayil 610nosidnol PpyHkyii, nobydosaroi y
8U2AA0T KOMNO3UYTT ATHITHO020 PYHKYIOHAAA A OMPUMAHOT CKIHUEHHO -eAeMeHMHOT an-
poxcumayti. 3anponorosanuti nidxid po3pobaero Oas o0HOBUMIPHUX 3adau, @& NOMIim
Y3a2anbHeHo Oas 0808UMIPHUX. TaKOH NOKAZAHO MOHCAUBICTND BUKOPUCTNAHHA KEBAHMO -
8020 anzopummy appoy — l'accuduma — Jlrotida y noednanui 3i swap-mecmom 01 pe-
ani3ayil 00UUCAeHHA OMPUMAHOT PYHKULT 8MPAM HA KEAHMOBOMY KOMN 10OMEDI.

Katouoei caosa: memod ckiHueHHUX enemernmis, moleab Ouysii — adsexyii — peaxyii,
cxemu cmadinizayii, sadaua Kowi, duckpemuuil onepamop Jlanaaca, areopumm
T'appoy — I'accuduma — Jlrotioa.
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