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Anomauia—3anponoHoBaHO Ta OOIPYHTOBAHO HOBY CXeMY
pO3B’SI3YBaHHSl  3arajibHOI NepIIoi  IMCKPETHO-HeNepepBHOL
KpaiioBoi 3aj1a4i 1/1s1 piBHSIHHSI TinepGo/IiYHOro THILY 3 KyCKOBO-
cTaIUMH KoedillieHTaMl Ta TOYKOBHMH 30cepe/KeHHsSIMH. B
OCHOBY  CXeMH  pO3B’SI3yBaHHSl  TOK/JIaIeHO  KOHIICHIIiIo
KBa3iloXiTHHX, CYYacCHY Teopiro cucTeM JiHIITHIX
JudepeHIliaTbHUX PiBHAHb 3 MipaMH, a TaKO0XK KIACUYHHNA
merox Pyp’e Ta wmerox penykuii. IlepeBaroro meroxy €
MOAK/IHMBICTH  PO3IVISIHYTH 3alauy Ha KOKHOMY  BiIpisky
po30HTTS, a MOTIM Ha OCHOBi MAaTPUYHOTO YNC/ICHHSI 00’ €THATH
orpuMaHi po3p’si3kn.  Takmii migXig 03Bosisie 3aCTOCYBATH
MporpamMHi 3acodu 1o mpouecy BHPIMIEHHS 3aja4i Ta rpadiuHoi
iTrocTpanii po3B’sI3Ky.

Abstract—A new solving scheme of the general first
discretely-continuous boundary value problem for a hyperbolic

type equation with piecewise constant coefficients and pointed
concentrations was proposed and justified. In the basis of the
solving scheme is a concept of quasi-derivatives, a modern theory
of systems of linear differential equations with measures, the
classical Fourier method and a reduction method. The advantage
of this method is a possibility to examine a problem on each
breakdown segment and then to combine obtained solutions on
the basis of matrix calculation. Such an approach allows to use
software tools for the solution.

Kouoei cnoea — reazidudpepenuianvie pieHAHHA, Kpailoea
3a0aua, mampuua Kowi, 3a0aua Ha e14CHI 3HAUEHH:, MemOO
Dyp’e ma memood eACHUX QYHKUIIL

Keywords — kvazidifferential equation, the boundary value
problem, the Cauchy matrix, the eigenvalues problem, the method
of Fourier and the method of eigenfunctions.
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I. Bervin

OCHOBHAMH METOAAMH O3B SI3YBAHHA KPaHOBHX 33JaY €:
MpAMi, OCHOBY SKHX CTAHOBHTH METOX BIAOKPEMIICHHS
3MiHHUX Ta MeTO QyHKii [ pina.

3anpomoHOBAaHA B JaHiIA POOOTI CXEMa HAICKHTH [0
MPAMHUX METOZiB PO3B’ A3YBAHHI KPAaHOBHUX 3aAady I PiBHIHb
rimepbomyHOoro THMy. B OCHOBY peamizamii miei cxemwu
MOKIAACHO  KOHICIINI  KBA3IMOXIAHHX, INO JO3BOJISE
“o0iiiTH” mpoOIeMy MHOKEHHS Y3araJbHCHUX (DYHKILH.

[Mepmoro Oynma po3’a3aHa MiMIAaHA 33a7a4a I PIBHAHHA
TEILIOMPOBITHOCTI 3 KYCKOBO - HEMICPEPBHUMH KOC(ili€HTaMHU
32 3araJIbHUX KPaHOBHX YMOB IEPIIOro poxay [1].

ABTOpaMH JOCTIIKCHO 3arajibHy TNCPINY THCKPCTHO-
HENEPEpBHY KpaloBY 3aiady Al PIBHAHHA TiNEpOOIIMHOTO
THIYy 3 KYCKOBO-CTAHMH KOC(IIiEHTAMH Ta TOYKOBHMH
30CEPEMKCHHSAMHA.  3a  JOTMOMOTOK0  METOAY  PEeAyKINi
PO3B SI3YBAHHSA TaKOI 3a7a4l 3BEACHO A0 3HAXOMKCHHS
PO3B 3Ky OBOX 3a4aY. CTANIOHAPHOI OTHOPITHOI KpaHoBOL
3a7adi 3 BHXIJHAMH KPAaHOBHMH YMOBAaMH Ta MIIIAHOI 33141 3
HYJIbOBHMH KPAaHOBHMHE YMOBAMH /UL IEBHOTO HEOTHOPITHOTO
PIBHSHHSL

II. TIOCTAHOBKA TA PO3B’ 30K 3AJJAUI

PosrmsimaeTscs MimaHa — 3amada 1 PIBHAHHA
TinepOoIiIHOTO THITY
% 0 du
m(x)—=—| A(x)— |, x€[0:], 1 € (0;+0) (1)
ot ox Ox
3 KpallOBUMH YMOBAMH
) =yyll),
{M(xo ) =wo (D) ¢ € [0+0) )
U(xy, 1) =y, (1),
Ta MMOYATKOBUMH YMOBAMH
u(x,0) = @g (%),
Ou xe[0.7], &)
—(x,0) =@ (x),
= (x,0) = (x)
ae 0=x5<x <..<x,=[] — noBimbHEe pO3OUTTA Bigpi3Ka

[0;/] miticHoi oci OX wHa n wvactuH, QyHKI ,(0),

v, eC 2 (0;0), @y(x), @(x) — KyCKOBO-HEIICPEPBHi HA
0:0).

n-1 n—1
m(x) = Z m,0; + ZMl-S(x— x;),

i=0 i=1

Tloxmamemo, o

n-1
A(x)=>A40;. ne m;, M;, % - pificai wmcma, 0, -
i=0
XApAKTEPUCTHYHA (yHKIIA TIPOMDKKY [x::%1],

6, =0;(x—x;) — 6 - Qpyukuis Jlipaka 3 HocieM B TO4II X = X;

Po3B’ 130k 3amau4i (1)-(3) mykaeMo y BUTTIATI
u(x,r) =w(x,n) +v(x,1).
Posrmiremo dyukmiro w(x,r). Llg QyHKIISL € po3B’s3KOM
OJHOPITHOTO PIBHAHHSA
Aw), =0, €]
3 HCOAHOPIAHUMH KPaHOBHMH YMOBAMH
w(xq.1) =y (),
{ &)
w(x,,0) =y, ().

Piaguat (4) € xBasiguQepeHIiaIbHEM — PIBHIHHIM.
[TobymoBa po3s’s3ky w(x,f) keazigudepeHmiamsHOI 3amadi
(4), (5) Ha ocHOBI BiacTmBOCTCH MaTpuii Kommi aeramsHO
omucasa B [1]:

n=1
w(x,t) = Z w; (x,00; ,

=0

(b (x,x;,)+0;),

pe w, () = g (1) + L2~ ¥0 O
[}

n

X-x, i-1
bi(x,x;)= 7 .0, = me(xm+1,xm).
i m=0
Oykniro  v(x,I) IMYKAEMO SK PO3B’SA30K MIIIAHOL

HCOAHOPITHOI 33341
v 0 ov ’w
2 | == i 6
m(x) 6[2 ax[ (x) axj m(x) 6[2 > ( )

v(x,0) = D (x).
(M

ov
2 (5.0 =0y,
re Do) = () —w(x.0). ®1<x>=(p1<x>—aa—f<x,0>, 3

OJHOPLTHUMH KPAaHOBHMH YMOBAMH

{v(xo,t) =0,

v(x,.t)=0. ®)

Po3s’s3ok 3amaui (0)-(8) mykaemo meroaom Dyp'e vy
BHTJLAIL

v(x) = D T (DX (x0p) . ©
k=1

Bracui Qyrkuii X, (x,®;) € po3B’43KOM y3araJbHEHOI 3a1a4l
HA BJIACHI 3HAYCHHS 2]

AX"Y +@’mX =0,

X(xp)=0,
X(x,)=0.
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[Miacrapnsroun Qyukuito v(x,r) y surpiai (9) B piBHAHHA
(6) Ta PO3BHHYBIIHM NPABY YACTHHY PIBHAHHA (6) 32 BIACHUMH

*w

o0
(yHKIITME P > wi (DX (x,0;). TPUXOTUMO IO
k=1

TA(CPCHIIATBHOTO PIBHAHHS
T (1) + @, 2T, (1) = —wi (1),
3araJlbHAH PO3B’ A30K SKOTO MA€E BUTIIA

1T, (t) = a, coswyt +d sinwyf —

t
N j sinay, ( —s)wy, (s)ds , (10)
&)k 0

ae a, dp —HeBioMi cTami.
Po3BuBaeMo mpaBi 4aCcTHHM MOYATKOBHX YMOB (7) B paau

3a BaacHUMH (yHKuisMH X (x,®;) Ta macrasaiemo (9) B
Dy

(7). Lle mossomse orpumaru o =Dy, d, =—=, 1e Dy,
Oy,

@y — Koe(iLi€eHTH PO3BHHEHb 32 BIACHHMH (DYHKI[AMH

MPABHX YACTHH MOYATKOBUX YMOB (7).

[MiacraBmostm  (10) B (9),
Po3B’ 130Kk 3a1a4i (6)-(8)

OCTATOYHO OTPHMYEMO

o0
Dy .
v(x,1) = Z Dos cosa)kt+—1ksma)kt—
k=1 ke

t
—L.“sina)k(t—s)wk(s)ds X (x,0p) .
(032 0

Cyma ¢yskmit w(x,f) Ta v(x,f) Jar0Th pPO3B 30K 3aaadi
(D-3).
BucHoBk#A

OtpumaHO sBHI ()OPMYJTH I OOUHCICHHS PO3B’ A3KY
Ta WOr0 KBA3IMOXigHOI mnmsd OyAb-1KOTO MiJiHTSpBajIa
OCHOBHOTO TMPOMIKKY, AKi € CHPABCATHBHMH I JOBLIBHOT
CKIHYCHHOI KIJIbKOCTI TOYOK PO3PHBY NEPIIOTO POLY 3TaNaHUX
pume  KoedimieHtiB. OTpuMaHi  pe3yIbTaTH  MAaroTh
Oe3mocepetHe 3aCTOCYBAHHS B MPUKIATHAX 33/1a4aX.
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