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. A. Keachuus'™, . A. LUuHKkapeHko

AHANI3 3A0A4YI MPO FAPMOHIYHI XBUII B MPYXXHUX THTAX |
il h -ADANTUBHA CKIHYEHHOEJNEMEHTHA ANPOKCUMALISA

Cpopmyavosaro eapiayitiny 3a0auy MPo 2APMOHIUHY XU Y 6 A3KONDPYHICHOMY
mial 3 KOPOMKOUACHOI NaAM AMMI0, NOPOOHEeHY PO3N00ineHUMU HABAHMAMCEHH -
mu 3a0anoi wacmomu. Bemanosaeno ymosu it xopekmrocmi ma exeigaieHmHicms
3adaui npo cida08Yy MouKy 8i0nosi0H020 aazpaniciana. ITobydosaro h -adanmueny
cxemy memooy CKIHUEHHUX enemenmis P038’s3aHHL cPopmMYyabo8aHol 3a0aul 3 Mo-
eNeMEHTMHO BUSHAYEHUM (NOCMePIOPHUM OUiHI08AUeM NOXUOKU 1 Kpumepiem
AOKAABHOZ0 NOKPAWeHHs mpiaHeyaayil deaone 0as obuuUCieHHS ANPOKCUMAYIU 3
Haneped 2aparmMosarord mounicmio. Egexmusricms 3anponorHoearol memoouxu
NPOLAIOCMPOBAHO HA NPUKAAOT UUCEABHO20 O00CAIONCEHHS PE3OHAHCHUX UAcMom
K8a0pPAMHOL NAACMUHU 3 K8AOPAMHUM OMBEOPOM.

Katouoei caosa: 6'a3konpyicre miao, 2apMOHIYHA XeuaAs, sapiayitina 3adaua, cidaoea
mouxa, h -adanmuera cxrema memoody CKIHUEHHUX esemenmis.

AHAIN3 3A0AYUN O TAPMOHUYECKUX BOJIHAX B YNPYITUX TEJNTAX U EE
h -ADANTUBHAA KOHEYHOJNEMEHTHASA AMMPOKCUMALIUA

Copmysuposana 8apuayuorHas 3a0auu 0 2aPMOHULECKOU 80AHE INACMOOUHAMUKY 853~
KOYNPY2020 Meaa ¢ KpamrospemeHHol namimbsvto, nopoxicoenHroti pacnpedeieHHol Ha-
2pY3KouU 3a0aHHOU KPY2080U UACMOMbBL YCMAHOBAEHDBL YCA08USL ee KOoPppekmHocmu u
aKeusareHmrocms 3adaue 0 ce0A080U MOUKe coomeemcmayrou,ezo aazparycuana. ITo-
cmpoena h -adanmueHas crema memoda KOHeuHbLL NeMeHMOo8 peuwreHus Imou 3adauu
C MoaseMeHmMHO onpedeseHHblm ANOCMEePUOPHBLML OYeHUBAMeseM NOZPeUUHOCU U KPU-
mepuem A0KAABHO20 Yayruerusl mpuanzysayull Jeasone 04 8bluucienHus annpoxcuma-
Yull ¢ 3aparee 2aPAHMUPOBAHHOU MOYHOCMbI0. DPPermusrocms NPedsoHeHHO memo-
OUKU MPOUANIOCMPUPOBAHA HA NPUMEPE UYUCACHHOZ0 UCCAO0BAHUSL PE3OHAHCHBLL UAC-
mom K8adpamHol NAACMUHDBL C K8AOPAMHBLM OMEepcmuem.

Katouesvie caosa: 813K0Yynpyzoe meao, 2aPMOHULECKAS B0AHA, 8APUAYUOHHAS 3adaud,
cedaosass mouka, h -adanmueHas crema memoda KOHeUHbLL INeMEHIMO8.

ANALYSIS OF THE PROBLEM ON HARMONIC WAVES IN ELASTIC BODY
AND ITS h -ADAPTIVE FINITE ELEMENT APPROXIMATION

A variational problem on the harmonic wave of elastodynamics of a viscoelastic body
with short-term memory generated by a distributed load of a given circular frequency is
formulated. The conditions for its correctness and equivalence to the saddle point
problem of the corresponding Lagrangian are established. The h -adaptive scheme of the
finite element method for solving this problem with an element-by-element a posteriori
error estimator and a criterion for the local improvement of Delaunay triangulations to
construct approximations with pre-guaranteed accuracy is constructed. The effecti-
veness of the proposed technique is illustrated by the example of a numerical study of
the resonance frequencies of a square plate with a square hole.

Keywords: viscoelastic body, harmonic wave, variational problem, saddle point, h -adap-
tive scheme of finite element method.
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