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§ 4. IcHyBaHHA Ta €aMHicTb po3B'a3Ky 3aaaui [ypca

Posriisinemo HallnpocTilly 3aaauy 3 JaHUMH Ha XapaKTepPUCTHKAX
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oz 0t Fla,1), i1
u(z,0) = (), (4.1)
u(0,t) = ().

JlonaTtkoBi yMOBM JatoTbesl Ha npsiMux z = 0 ta t = 0, 5iKi, K OyJI0 JOBEIEHO BHILLLE,
€ XapakTepucTHKamu piBHsiHHs (4.1). Bynemo BBaxkatH, 110 hyHKILi p(x) Ta ¢ (t) mudepen-
IOEMI Ta 3a10BOJIbHSAIOTL YMOBI cnpsikinHs (0) = (0). [HTerpytoun noc/igoBHO Mo x Ta
no t piBusiHHsA (4.1), oTpuMyeMO:
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u(x,t) = u(z,0) +u(0,t) — u(0,0) + /dn/F(f,n) dg,
abo ’ ’
u(z,t) = () + ¥(t) )+ /F &,m) dédn. (4.2)

Takum unHOM, 1J151 HAUNPOCTILIOTO PiBHSAHHS, SIKE HE MICTUTb MEPLIMX MOXiTHUX %, %

Ta 1yKaeMoi PyHKILii, po3B’130K MPECTaBJSETLCS Y IBHOMY aHaJiTHUHOMY BUTJIsi (4.2). 3
dhopmyJin (4.2) 6esnocepeiHbo CJilye €IMHICTb Ta iCHYBaHHSI PO3B’sI3KY MOCTaBJEHOI 3a/1aui.
[TepefinemMo 10 po3B’si3Ky JiHIHHOTO PiBHSHHSA TinepOOoJIiuHOTO TUITY
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MpH JI0JaTKOBHX YMOBax Ha XxapakrepucTukax = 0, t = 0
O p—
u(z,0) = p(2), w
u(0,t) = (1),

ne @(x) Ta ¥ (t) 3a10BiILHIOITE BUMOTAM JHdepeHII0EMOCTI Ta cripsikeHHsl. KoedilieH-
TH a, b Ta ¢ 6y1eMO BBaXKaTH HerepepBHUMH (YHKILisIMK 2 Ta L.

dopmyna (4.3) nokasye, 1o GyHkis u(x,t) 3a10BUILHIOE iHTErpO-aUdepeHIiHOMY
piBHSIHHIO (4.5)
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Js1 toBeiIeHH ST iCHYBaHHS Ta € IMHOCTi PO3B’3KY piBHSAHHS (4.5) CKOpUCTaeMOCh METO-
JIOM T10CJIiI0BHUX HabJMKeHb. Bubepemo B IKOCTi HyJIbOBOrO HabJIMKEeHHS (PYHKLLiO

u(z,t) =0.

Toni (4.5) nae st noc/iOBHUX HAOJMAKEHD CJliLyIOUi BUpA3HU:

wr (2, £) = () + H(t) — o(0) + / / F(€.n) dé dn,

tw 54 (4.6)
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JloBeieMo piBHOMipHY 36iKHICTb MOCJiI0BHOCTEMH

(w0}, {G2wob, {G2eal.

JIJ151 LIbOTO PO3IJISTHEMO Pi3HHLL

Zn(x,t) = upy1(x,t) — up(z,t)
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Hexait M — BepxHsi Me>ka aOCOJIIOTHUX BeJHUNH KoedillieHTiB a(z, t), b(z, t), ta c(x, t);
H — BepxHst Mexka aGCOJTIOTHUX BEJIMUUH 29 = u1(x, t) Ta il moxiaHux
620 < H 820
Ox T ot
npu 3MmiHi x Ta ¢t BcepenuHi neskoro keaapaty (0 < =z < L, 0 < t < L). Ilobyryemo
Ma3KOPaHTHi OLIHKH 1t BYHKLH 2y, 222 Ta 222 OueBmno, 1110
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ne K > 0 — pesike crajie YMCJ0, 3HAUEHHS SIKOTO HaBeJeMo HiKue. Kopucrtyrounch wimu
oliHKamu Ta popmyJioio 1Jist (1 + 1)-ro HaGJMKeHH S, MiC/s 1eSKUX CIPOLLiHb, sIKi MOCHJIIO-
I0Tb HEPIBHICTb, MAEMO:
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B npaBux yactuHax LMX HEPIBHOCTEH 3 TOUHICTIO 10 MHOXKHMKIB MPOIMOPLIHHOCTI CTO-
ATh 3araJibHi uenn poskaananus pyukuii e25 M 11j ouinku nokasyioTh, 110 NOCAiLOBHOCTI
(hyHKLLH
up =up +21+ K +2p-1,
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36iratoTbCsi piBHOMIpPHO /10 TPAHUYHUX (DYHKLH, KOTPi MM 3a3HAUMMO
u(z,t) = lim uy(x,t),
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v(z,t) = nh_)rgo o (z,1),
w(z,t) = lim Oun — (z, t).
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[Tepexonsiun 10 rpaHull Nij 3HaKoM iHTerpasy y popmydax (4.6) ta (4.7), 6ynemo maTu:
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v(z,t) = %(w, t) + / a(z,n)v+b(z,n)w+ c(x,n) u} dn,
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3BiZCH BUMJIUBAIOTH PiBHOCTI
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SIKi JI03BOJISIIOTH BCTAHOBMTH, 110 (PYHKIIsS u(x,t) 3a10BiIbHIOE iHTErpo-audepeHIiHOMY
PiBHAHHIO

w(w, t) = p(z) + $(2) //En%@
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a TakoX audepeHiiiiHoMy piBHSHHIO (4.3), 1110 epeBipsieTbesl 6e3nocepeHimM anuepeHLiiio-
BaHH$IM piBHsIHHA (4.5%) 10 x Ta no t. PyHKis & = u(x, ) 3a0BibHIOE TAKOXK 10JATKOBUM
yMOBaM.



JloBenemo Tenep eMHiCTb po3B’si3ky 3ajaui (4.3)—(4.4). [Tpunyctumo icHyBaHHS 1BOX
po3B’A3KiB w1 (z,t) Ta us(z, t). OTpuMyeMo A5 IX pisHHLL

U(z,t) =ui(z,t) — uz(x,t)

OJIHOPifIHE iHTerpo-audepeHiiiiiHe piBHAHHS
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[Tosnauatouu nasi uepe3 Hy BEpXHIO MexKy aOCOMOTHUX BEJHUHH
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a0 < x < L, 0 <t < L tanoBTOPIOIOYU OLHKH, 5IKi OyJI0 MPOBENEHO st PYyHK-
it 2, (x, t), IepeKOHYEMOCh y CIIPaBEIJIUBOCT] HEPIBHOCTI
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U(z,t) =0 a6o wuq(z,t) =us(z,t),

1110 | IOBOJUTb €MHICTb PO3B’sI3Ky 3anaui ['ypca.

BJIACHE YKPATHCBKI CJIOBA [HITOMOBHI CJIOBA

nepeKOHyBaTHCS XapakTephCTHKA [ep. xapaKkTNpLsTLKO( XapaKTEepHUH,

MiCTHTH Bil xaxpakT7p 03HAKA, OCOOJIABICTD |

HIYKATH aHaMiTHYHUH [ep. avalvTiko(]

icHyBaHHsI rinépboa [< ep. UmepBoAr] MPoXOLKY uépes 110Ch]

BUMOTA inTerpas [< saam. integer uinui|

SIKiCTB KoeilliénT [< 2am. coefliciens (coefficientis) sxitit cnpusie]

Mexa HyJb [< 2am. nullus Hifkn#]

3arajibHUM abcostoTHui [1am. absolutus]

3BiacH KBaapar [< aam. quadratus 4oTHPUKYTHUI]

yMOBa peKypéHTHHH [< 2am. recurrens (recurrentis) sxiii moBepTaeTbes|
MaxkopaHTa [< ¢p. majorante, Bijl majorer oroo1IyBaTH BEJHKHM|
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