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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 BMBIP NAPAMETPA PEFYNAPU3ALIT ANA ONTUMAIBbHOI CTABIMI3ALI
AMPOKCUMALIM METOAY CKIHYEHHUX ENEMEHTIB

Poszzasnymo 3adauy onmumaibHozo subopy napamempa pezyasapusdayii y cremi cmadi-
A13ayil memoody CKIHUeHHUX enemenmis 0as cuHeyaapHo 36ypenux 3adayw Oughysii — ad-
sexyii — peaxyii. Cmabinizayis 6a3yemscs Ha NoeOHanHi peeyaspusdayii Tuxonosa 3 do-
nomixcHoro 3adauero Kowi. IIpoananizoeano nogedinky 30yperHd HAOAUNCEHOZO PO38’A3KY
w000 3MiHU mapamempa pezyaspudayii. Ha ocnosi mpogedenozo ananidy nobdydosarno
e8PUCMUUHUY KPpUMepilL onMmumaibHo20 8ubopy napamempa pezyaspusdayii. Kpumepit
Popmyaroemses aK A0KAABHA 3a0aua MIHIMI3aYil 8i0N08i0HOT PYyHKUil, NodYdosaHo: Y
8uUAA0T KOMNO3UYLL ATHITHO20 PYHKYIOHALL MA OMPUMAHOL CKIHUEHHO-eAeMEHHOL AN~
pokcumayii. 3anponoHosaru nidxid po3podbieHo Oas o0HosumiprHux 3adar, a nomim
Y3a2a1bHeH0 O0as 0gosumipHux. Taxoxi moKa3aHO MONCAUBICMD BUKOPUCTNAHHSA KEAHMO-
8020 anzopummy I'appoy — I'accuduma — Jlrouda Yy nOeOHAHHT 31 SWap-mecmom Oas pe-
ani3ayli 00UUCACHHA OMPUMAHOT PYHKYTL 8mpPam HA K8AHMOBOMY KomMN tomepi.

Kaiouoei caosa: memod crinuennux eaemenmis, modeav Ougysii — adsexyii — peakyii,
cremu cmadinizayii, 3adava Kowi, duckpemnuil onepamop Janaaca, arzopumm
T'appoy — I'accuduma — Jlrotida.
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