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Let D ⊂ Rd, d = 2, 3 be a simply connected domain with boundary Γ. We
consider the following initial boundary value problem for the elastodynamic
equation 

a
∂2u

∂t2
+ b

∂u

∂t
= ∆∗u in D × (0, T ],

Bu = f on Γ× (0, T ],

u(·, 0) = 0, a
∂u

∂t
(·, 0) = 0 in D,

(1)

where B is a vector-valued boundary operator, f is a given su�ciently smooth
vector-valued function, a ≥ 0, b ≥ 0, a+b > 0, T is the �nal time, the operator
Lam�e is de�ned by

∆∗ = c2s∆+ (c2p − c2s) grad div

and the wave velocities cs and cp are given by

cs =

√
µ

ρ
, cp =

√
λ+ 2µ

ρ
,

where ρ denotes the density, λ and µ are the Lam�e constants.
Problem (??) is solved numerically using a two-step method. Firstly, a

temporal semi-discretization is carried out using the Houbolt �nite di�erence
scheme. The resulting sequence of stationary problems is then fully discretized
using the fundamental sequences method.

The unknown vector-valued function u is approximated by the sequence
{un}, where un ≈ u(·, tn) at the time nodes

tn = (n+ 3)ht, n = −3,−2, . . . , N, N ∈ N, ht =
T

N + 3
.

The elements un, n = 0, 1, . . . , N , satisfy the following sequence of elliptic
problems 

∆∗un − γ2un −
n−1∑
m=0

βn,mum = 0 in D,

Bun = fn on Γ,

(2)
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where fn = f(·, tn), βn,m and γ are known coe�cients.
The vector-valued functions un, n = 0, 1, . . . , N are approximated by

un(x) ≈ un,M (x) =

n∑
m=0

M∑
j=1

Nn−m(x,yj)αm,j , x ∈ D, (3)

where M ∈ N, yj ∈ Rd \ D, j = 1, 2, . . . ,M , denote the chosen source poi-
nts, and Nn, n = 0, . . . , N are known fundamental matrices, see [?, ?]. The
vector-coe�cients αn,j ∈ Rd are determined from the following recurrent li-
near systems, for n = 0, . . . , N

M∑
j=1

(
BN0(x,yj)

)∣∣
x=xi

αn,j = fn(xi)−
n−1∑
m=0

M∑
j=1

(
BNn−m(x,yj)

)∣∣
x=xi

αm,j ,

for i = 1, . . . ,M1, M1 ≥ M , with the chosen collocation points xi ∈ Γ.
The error of the approximation is given by

max
1≤ℓ≤d

∥ [u(·, tn)]ℓ − [un,M ]ℓ ∥∞ ≤ Ĉht + CeCβ(n)ϱ−M , n = 0, . . . , N,

where [ · ]ℓ denotes the ℓ-th component, Ĉ, C, Cβ(n) > 0 are given constants
and ϱ̂ > 1.
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ÌÅÒÎÄ ÔÓÍÄÀÌÅÍÒÀËÜÍÈÕ ÏÎÑËIÄÎÂÍÎÑÒÅÉ IÇ
×ÀÑÎÂÎÞ ÄÈÑÊÐÅÒÈÇÀÖI�Þ ÄËß ÇÀÄÀ×I

ÅËÀÑÒÎÄÈÍÀÌIÊÈ

Çàïðîïîíîâàíî äâîêðîêîâèé ÷èñåëüíèé ìåòîä äëÿ ðîçâ'ÿçàííÿ ïî÷àòêîâî-

êðàéîâî¨ çàäà÷i äëÿ ðiâíÿííÿ åëàñòîäèíàìiêè. Íà ïåðøîìó êðîöi çäié-

ñíþ¹òüñÿ ÷àñòêîâà äèñêðåòèçàöiÿ çà ÷àñîì iç âèêîðèñòàííÿì ñêií÷åííî-

ðiçíèöåâî¨ ñõåìè Õóáîëüòà, ó ðåçóëüòàòi ÷îãî îòðèìó¹òüñÿ ïîñëiäîâíiñòü

åëiïòè÷íèõ çàäà÷. Íà äðóãîìó êðîöi îòðèìàíó ïîñëiäîâíiñòü ñòàöiîíàð-

íèõ çàäà÷ ïîâíiñòþ äèñêðåòèçîâàíî äî ïîñëiäîâíîñòi ðåêóðåíòíèõ ñèñòåì

ëiíiéíèõ àëãåáðà¨÷íèõ ðiâíÿíü çà äîïîìîãîþ ìåòîäó ôóíäàìåíòàëüíèõ ïî-

ñëiäîâíîñòåé.
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