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Let D C R%, d = 2,3 be a simply connected domain with boundary I'. We
consider the following initial boundary value problem for the elastodynamic
equation

u  Ou . .
aﬁ—FbE—Au 1nD><(0,T],
Bu = f on I' x (0,7, (1)
Ju .
u(-,0) =0, aE(-ﬁ) =0 inD,

where B is a vector-valued boundary operator, f is a given sufficiently smooth
vector-valued function, @ > 0,b > 0, a+b > 0, T is the final time, the operator
Lamé is defined by

A* = A+ (Cf, — ¢2) grad div

and the wave velocities ¢, and ¢, are given by

A+2
Cs:\/ﬁ’ Cp = + M’
p P

where p denotes the density, A and p are the Lamé constants.

Problem (?7?) is solved numerically using a two-step method. Firstly, a
temporal semi-discretization is carried out using the Houbolt finite difference
scheme. The resulting sequence of stationary problems is then fully discretized
using the fundamental sequences method.

The unknown vector-valued function w is approximated by the sequence
{u,}, where u, = u(-,t,) at the time nodes

T
th = 3hyy, n=-3,-2,.... N, NeN hy = ——.
(n—|— ) ty N t N+3
The elements u,, n = 0,1,..., N, satisfy the following sequence of elliptic

problems
n—1
A*un - ’}/Q’an - Z /Bn,mu'm =0 in D7
m=0 (2)

Bun = fn on F,
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where f,, = f(-,tn), Bn.m and v are known coefficients.

The vector-valued functions w,, n =0,1,..., N are approximated by
n
U () = U, p (T ZZN" m(T,Y;)0m ;, © €D, (3)
m=0 j=1

where M € N, y; e R*\ D, j = 1,2,..., M, denote the chosen source poi-
nts, and N,,, n = 0,..., N are known fundamental matrices, see [?,?]. The
vector-coefficients a,, ; € R? are determined from the following recurrent li-
near systems, forn=0,..., N

n—1 M

Z BNQ (x y]))’ 2,0 = Fo(xi) — Z Z (BNn,m(ac,yj))’w:wiam,j,

m=0 j=1

fori=1,..., My, My > M, with the chosen collocation points x; € T
The error of the approximation is given by

B <l Com) =M 1 _ 0.
112?<Xd” [u(- tn)]é [un,M}g loo < Chy +Ce o, n=0, , v,

where [-], denotes the ¢-th component, C, C, Cs(n) > 0 are given constants
and o > 1.
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METO/I, ®YHIAMEHTAJbHIX IIOCJIIJOBHOCTEM I3
YACOBOIO JUCKPETU3AIIECIO JOJIST 3ATAYI
EJIACTOOMHAMIKI

Banpononosano 060kpoxosul HuUCesbHUT MeMO0 0Af PO36 A3AHHA NOMAMKOGO-
Kpatiosoi 3adavui 0as pieHaHnA esacmodunamiru. Ha nepuwomy xpouyi 30it-
CHIOEMBCA %ACTKOBG OUCKPEMUIAULA 3G HACOM 13 BUKOPUCTNAHHAM CKIHYEHHO-
Pi3HuLesoi cremu Xyboavbma, Yy Pe3ysbMaAmMi 4020 OMPUMYEMBCA NOCAIA0SHICTND
enminmuynuz 3adan. Ha dpyzomy xpoui ompumany nocaidosnicms cmauionap-
HUT 360a% NOBHICTNIO JUCKPEMUIOBAHO 00 NOCAIIOBHOCTT PEKYDEHMHUL CUCITLEM
AHITHUT aA2e6PATYHUT PI6HAND 30 00TMOMO2010 MEMOOY PYHOGMERTNAALHUL TLO-
caidoerocmeti.
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