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§ 4. CywecTBoBaH1e U €JMHCTBEHHOCTb pelieHus 3aaauu [ypca

paCCMOTpI/IM ﬂpOCTeﬁLHy}O 3ajaydy ¢ JaHHbIMHU Ha XapaKTEePUCTHKAX
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or ot Fa,1), i1
u(z,0) = (), (4.1)
w(0,1) = (1)

JlorosiHUTE/IbHBIE YCJOBUS 3a/1al0Tesi Ha npsiMbix @ = 0 1 ¢t = 0, KOTopble, KaK ObIJIO
JIOKa3aHO BblIllle, SIBJISTIOTCS XapaKTepUCTHKaMK ypaBHeHust (4.1). Bynem cuurtaThb, uto QyHK-
1 @(x) 11 (t) tnddepeHurpyeMsl M YI0BAETBOPSIOT yeaoBUsM conpsikenust ¢(0) = 1(0).
WMuTerpupys nocJ/enoBaTesbHO M0 x U 10 t ypaBHeHusi (4.1), noJyuaem:

wi(,t) = ug(0,1) + / F(€.t) de.
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u(x,t) = u(z,0) + u(0,t) — u(0,0) + /dn/F(g,n) dg,
0
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UJIHnu
w(z, ) = o(z) + () — (0) + /an de di. (4.2)
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Takum o6pasom, Jist IPOCTEHIIEro YpaBHEHHs], HE COEPXKAIIEro MepBbiX MPOU3BOJL-
HbBIX %, % U HCKOMOﬁ (byHKLU/IH, peLUeHI/Ie npeﬂCTaBﬂﬂeTCﬂ B dBHOM aHAJIUTUUECKOM BHU-

ne (4.2). Y3 popmyabl (4.2) HenocpeaCTBEHHO CJeIyeT eIMHCTBEHHOCTb U CyIlIeCTBOBAHHE
pellieHHst MOCTaBJeHHON 3a1auH.
[lepeiinem K pelieHHIO JIMHEHHOTO YpaBHEHUS THITEPOOJTHUECKOTO THIA

0%u ou ou
T a(x,t)a )E +c(z,t)u+ F(x,t) (4.3)

TPH JIOTIOJIHUTEIbHBIX YCJOBHSIX Ha XapakTepucTukax x = 0, ¢t = 0
U(IL‘, O) - @(IL
U(O, t) = ”(ﬂ(t),

riie ¢(x) n1)(t) ynoBaeTBopsitoT TpeboBaHUAM D depeHIpyeMocTH U conpsikenust. Koad-
(ULHEHTDI a, b U ¢ Oy/leM CUMTaTh HEMPEPbIBHLIMU (DYHKIUAMU X U t.

dopmysia (4.3) mokasbiBaert, uto hyHKIMs u(x, t) yIA0OBJIETBOPSIET HHTErpaibHO-11dde-
peHIlMaJbHOMY ypaBHeHHIO (4.5)

u(z,t) //{Snag (677) +c(&:m) ]dfdn

() + () — (0) + /F&ndfdn (4.5)
00

+ b(z,t

(4.4)



J151s1 nokasatesibCTBa CyIIeCTBOBAHHUSI M €IMHCTBEHHOCTH pellieHnst ypaBHenust (4.5) Bo-
CI0JIb3yeMCs] METOJIOM MOCJIEI0BATEIbHBIX MPUOJMKeHNH. BbiGepeM B KauecTBe HyJIEBOrO
MPUOJTHKEHHST PYHKIIUIO

u(z,t) = 0.

Torna (4.5) naer nyist nocse10BaTeNbHbIX MPUOJIHKEHUH CJIELYIOLIHE BbIPAXKEHHUSI:

wn (1) = () + () / F (&) d dn,
8 (4.6)
Up(x,t) = u1(z, t) + /{ unl
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ﬂOKa)KGM pPaBHOMEPHYIO CXOAUMOCTDb MocJieI0BaTebHOCTEH

(w0}, {G2wol, {S2en).

JLJ1s1 5TOr0 paccMOTPUM PasHOCTH

Zn(x,t) = upy1(x,t) — up(z,t)
e
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[Tycts M — BepxHsisi rpaHuLia aGCOMOTHBIX BEJMUMH KO3 dULMEHTOB a(z,t), b(x, t),
v c(x,t); H — BepxHss rpaHulla abCOJMOTHBIX BEMUUH 2o = u1(x,t) M ee MPOMU3BOIHBIX
0z 0z
g0 < H7 dadY
Ox ot
Npu U3MeHeHUH = U ¢ BHyTpU HeKoToporo KBaapata (0 < z < L, 0 <t < L). [Toctpoum
MaKOPaHTHBIE OLEHKH 151 PYHKIMH 2y, 222 u 222 QueBusno, uTo

|z0] < H, < H

ox ot
t 2
2| < 3HMat < 3HME ‘; ©
0
% < 3HMt <3HM(z +1),
621
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rie K > 0 — HekoTopasi NOCTOsIHHAs!, 3HaueHUe KOTopol npusesieM Huxke. [Tosbaysch 3TH-
MH OlLleHKaMu U hopmysioit 1Jisi (n + 1)-ro npubJIMKeHHs, Nocje HEKOTOPbIX YIPOLIEHHH,
YCHJIMBAIOLLMX HEPABEHCTBO, HMEEM:
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K =1L+2.

B npaBbIX yacTaX 3THX HEPABEHCTB C TOUHOCTBIO 10 MHOXKHUTEJIEH MTPOMOPIMOHATBHOCTH
CTOAT O6LLMe YjleHbl pasaoxkenus Gyukund e2X M D1y oenky nokasbiBalor, 4To MocJ1e10-
BaTeJIbHOCTH (DYHKIIMH

Un:U0+Zl+K+Zn 1,
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CXOIATCA paBHOMEPHO K 'PaHUUYHbIM (i)YHKLU/IHM, KOTOPbIE€ MbI 0603HaYUM

u(z,t) = lim wu,(z,t),
oun,

t) = li
vz, t) = lim —=

w(z,t) = lim Gaun

(z,t),
(@, 1).

[lepexons K npejesy noj s3Hakom UHTerpasa B popmyJsiax (4.6) u (4.7), 6yaem umeTh:
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KOTOPbIE MO3BOJISIOT YCTAHOBUTD, UTO (DYHKLMS u(x,t) yAOBJIETBOPSIET UHTErpabHO-IH(-
(hepeHlMaNbHOMY YPABHEHHUIO

w(, t) = p(z) + $(t) // (&, ) dé di

ou ou
; P@w—umm—+ﬂmu%m (4.5%)

a Takke quddepenimansbHoMy ypaBHeHHUIO (4.3), UTo TpoBepsieTCst HEeMoCPeACTBEHHBIM U] -
(epenpoBanneM ypaBHenus (4.5%) no x v no t. Pyukuus v = u(x,t) yaoBIETBOPSET
TaK»Ke JOMOJHUTEbHBIM YCJIOBHSIM.



Jlokaxkem Ternepb eIMHCTBEHHOCTD pellieHus 3anaun (4.3)—(4.4). onyctum cyuiecTBo-
BaHHWe JBYX peleHnt uy (x, t) v ug(x,t). [Tosyunm asist nx pasHocTy

U(z,t) =ui(z,t) — uz(x,t)

OJTHOPOJIHOE UHTErpaibHO- U epeHIaNibHOe YpaBHEHHE

U(zx,t) //(aﬁ—U—l—b——i—cU>d{fdn.

O6o3Hauas najee yuepes Hy BEpXHIOIO rpaHuily aOCOJIOTHBIX BEJMUHUH

oUu oU
|U(.T,t)|<H1, '%($7t>'<H1, '6—

/ (x,t)’ < Hy

a0 <z < L, 0 <t < L vnoBropsisi OUEHKH, NPOBEIEHHbIE 1JIS (byHKLLm"I zn(:z;,t),
yOeIuMCsl B CIIPaBEJIMBOCTH HEPABEHCTBA

(z+8)"+2  3H, (2KLM)"+?

Ul < 3H M" T K" <
vl ! (n+2)! " K2M (n+2)

17151 mo6oro 3HaueHust n. OTClo/ia ¥ BbITeKaeT
U(z,t) =0 wm uy(x,t) = us(z,t),

4TO M JOKa3bIBA€T €IMHCTBECHHOCTb pelleHUs 3aaauu prca.



