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Annotation. In this communication, we consider a semi-periodic boundary value problem for a loaded linear
hyperbolic equation. To find a numerical solution, the problem is approximated by the finite difference method using a
semi-implicit scheme. The sweep method is used to solve the difference problem.
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We consider the semi-periodic boundary value problems for the linear loaded hyperbolic

equation

PO — 406 ) 25D 1 Bx, ) P50 4 C(x, ule, ) + F () + g, 0) 22, (1) €
[0,2] x [0, 27] 1)

subject to the initial condition

u(0,t) = @(t), te|o,2mn], (2)

and boundary condition

u(x,0) =u(x,2mr) =0, x €[0,2], (3)

where A(x,t), B(x,t), C(x,t) and f(x, t) are continuous on Q, ¢(t) is continuous differentiable on
[0,2] and x, is loaded point.

The development of a numerical technique for a hyperbolic equation combining classical,
integral boundary conditions and nonlocal conditions has been studied by many authors [1-5]. In [6],
a new numerical method is presented, which is used to solve the wave equation with nonlocal
boundary conditions. In many works, initial-boundary value problems are considered for hyperbolic,
loaded - hyperbolic equations of the second and third orders, but the equations do not contain a mixed
derivative. In [7], equations with a mixed derivative of the third order are considered and the solution
of the Goursat problem for a loaded hyperbolic equation of the second order, proposed as a

mathematical model of the Aller equation under certain conditions, is written out in an explicit form.
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For numerical simulations, we introduce a space time grid with steps h, t respectively, in the variables

X, t:
wnr = {x; =ih,i = 0,N;t, = kt,k =0,M;} (4)
Where h = i,r =L

N M

On this grid we approximate the problem (1)—(3) using the finite difference method.
Consider the semi implicit scheme for the problem (1)—(3).

k+1 k k+1 k k+1 k+1 k+1_

k k k
Uipg “UWUipq—Uj—q “Ui_g _ gk Uitg “Uig kU U; k., k k kUip, Ui,
2ht = Ai 2h + Bi z + Ci U; + fl + AOi T (5)

For (i, k) € wy, ., with initial condition

ug = @k (6)
and with boundary conditions
u) =0,uy =0 (7)

It is well-known, that the implicit scheme and it has accuracy order O(r + |h|?).
Equation (5) can be reduced to the most general form:
au = buf ™ + el = F (8)
where
a; = 1 — tA¥; b; = 2hBF + 2htCF; ¢; = TAF — 1;

Fy = oAf (ufyy —ufy) = 2hBfuf + 2heff + tAo] (ulfy — ufty)
Such equations are called three-point difference equations of the second order. System (8) has a
tridiagonal structure and Equation (8) is linear equation systems of the form [A]JU = f as shown in
Equation (9).
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Because a non-stationary problem is considered, system (8) must be solved at each time step. We

solve the difference equation (8) by sweep method [8].
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"KYKTEJTEH TMIEPBOJIAJIBIK TEH/JEY YIITH IETTIK ECENTI
IIEITY IIH CAHABIK DJICI TYPAJIBI
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Anparna. By xabapiamaa ®YKTEITCH ChI3BIKTHIK THIIEPOOJIANIBIK TCHICY YILIH XKapThUTail IEPUOTHI MIETTIK
ecenm KapacThIpbuiaabl. EcCenTiH caHAbIK IMIeniMiH Taly VINIH JKapThUlail afKplH cXeMma KOJIAAHbUIAIbI, aKbIPJIBI
alBIpEIMIAp SIiCi KOMETIMEH ecel KYBIK ecerke KenTipineni. Kyamay ofici apKpUIBI alBIPBIMIBIK €CETI IIbIFapblIaIbL.

Tyitingi ce3mep: >KYKTenreH THIIEpOOJANBIK TEHICY, IISTTIK €cell, CAHIBIK 9[IC, JKapThUIail alKBIH cXeMa,

aKBIPJIBI aBIPBIMAAP JIIICI, Kyallay oJici.

O YN CJEHHOM METO/IE PEIIEHUS KPAEBOU 3AJIAUM IS
HAT'PYKEHHOI'O TNHIIEPBOJIMYECKOI'O YPABHEHUA

C.C. KAB/IPAXOBA 1[0000-0003-0247-5985] ‘¢ A CCAH?
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AHHOTanusA. B 3TOM co00IIeHNN paccMaTpUBaeTCs MOMyEepUoInIecKast KpaeBas 3a1ada JIjIsl Harpy»KeHHOTO
JIMHEHHOTO TunepOoaudeckoro ypaBHeHus. C HCIONB30BAHUEM IONTYSBHON CXEMBbl HaXOASTCS YUCICHHOE pElICHHE
3a/auy, 3a/1a4a anipOKCHMHUPYETCS METOJOM KOHEUHBIX pa3HOCTeH. MeTox MPOTOHKH HCIONB3YeTCs IS PeIICHUs
Pa3HOCTHOH 3aJauu.

KawueBple ciioBa: HarpyXKCHHOE THUIEPOOIMYECKOC YpaBHCHHE, KpaeBas 3a7aya, YHCICHHBIA METOJ,

NnoJjJyssBHadg CXeMa, METO KOHCHYHbBIX paSHOCTCﬁ, METOA NPOTrOHKH.
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