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Ob OAHOM YPABHEHUU
COBOJIEBCKOIO TUMNA TPETBEIO NMNOPAOKA

PaccmatpuBaeTca matemaTudeckas Mogenb konebaHunii TepMoynpyrov NNacTUHbl NPU HEKOTO-
pbIX AonyweHnsx. B ee ocHOBe NeXuT Heknaccuyeckoe ypaBHEHVWE MaTemMaTUyeckon pusmku, Kpome
TOro, ypaBHeHue ABNseTca ypaBHeHeM cobonesckoro Tuna. Kak nssectHo, 3agada Koww ans ypasHe-
HWs1 coBONEBCKOro TUMa He SIBMNSETCA pa3peLunMOoi MPUNPOU3BONbHBIX HaYasbHbIX 3HaveHusx. B cra-
Tbe paccmaTpuBaeTcsi 3agada Lloyontepa—CupgopoBa, koTopasi paspelumma npu npou3BOSibHbIX Ha-
YarnbHbIX 3Ha4YeHWsIX 1 bonee «nNoaxoAswa» Ans ypaBHeHWn cobonesckoro Tvna. Viccnegyemasi mate-
mMatuyeckass mMogernb B NOAXOAALWMM 06pasom BblbpaHHbIX (YHKLMOHArbHbLIX MPOCTPAHCTBAX MOXET
ObITb peayuMpoBaHa Kk abCTpaKTHOMY ypaBHEHWO cOOONEeBCKOro Tuna TpeTbero nopsiaka C OTHOCK-
TenbHO (N, p)-CeKTopuanbHbIM OnepaTopom B MpaBoi YacTn. OCHOBHBIM MOAXOAOM K WUCCIeAoBaHUIo
ABNAETCA METOZ, NOCTPOEHNA pa3peLuatoLLyx nonyrpynm.

KniouyeBble crnoBa: ypaBHeHWe COBOMNEBCKOro TUMa, OTHOCUTENbHO CMEKTpanbHO OrpaHuyeH-
HbI onepaTop, MoAenb konebaHusi TepMoynpyron NNacTuHbI.
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ON AN EQUATION OF SOBOLEV TYPE OF THIRD ORDER

We consider a mathematical model of thermoelastic plate vibrations under certain assumptions.
The model is based on the nonclassical high-order equation of the mathematical physics, in addition,
the equation is an equation of the Sobolev type. As is known, a Cauchy problem for the equation of
Sobolev type is not solvable for arbitrary initial values. In this paper we consider the Showalter—Sidorov
problem, which is solvable for arbitrary initial values and is more suitable for a Sobolev type equation. In
appropriately chosen functional spaces, the considered mathematical model can be reduced to an ab-
stract Sobolev type equation of the third order with relatively (n, p)-sectorial operator on the right-hand
side. The main research approach is the method to construct resolving semigroups.

Keywords: Sobolev type equation, relatively spectral-bounded operator, mathematical model of
thermoelastic plate vibrations.

BBenenue

B name Bpems MeTOABI MaT€MaTUYECKOrO0 MOJEIMPOBAHMS ILHUPOKO
IIPUMEHSIOTCS B MCCIEA0BAaHUAX JUHAMMUYECKOIO NMOBEACHMs Tu1acTuH. OHu
UIPAIOT BAXXHYIO POJb B COBPEMEHHOM CTPOMTENIBCTBE PA3JIMUHBIX 31aHMIM,
aBTOMOOWJIBHBIX JJOPOT, MOCTOB. BMecTe ¢ TeM 3i1eMEHThI HEKOTOPBIX KOH-
CTPYKLUH, TAKUX KaK JABUIATENIM MAIlKH, CAMOJIETOB, PAKET, 3JIEMEHTHI pa3-
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JMYHBIX SIIEPHBIX U AaTOMHBIX CTAaHIU, B IPOLIECCE DKCILTyaTalluU MOIBED-
raloTCsl Pa3INYHBIM BO3JEHCTBUAM Temneparypbl. [Ipu npoexrtupoBanun
TaKOI'0 poJia KOHCTPYKIMI UX THHAMUYECKOE ITOBEECHHUE OIIUCHIBAETCS TEO-
pueil TepMoynpyroctd. Pe3ynbrathl 0 J0Ka3aTENbCTBE CYILIECTBOBAHMS
€IMHCTBEHHOTO PELICHMS SBJIAIOTCS OCHOBOM ISl JAJbHEHILIEro MCCIENO-
BaHUs 3a/a4y ynpasiieHUs. B nanpHeieM s pacCMOTPEHHsT MOJENH KO-
neGaHui TEPMOYIPYTO IUTACTUHBI Oy/1eM paccMaTpUBaTh ypaBHEHHUE BUIA

Uy + 2A%U] —yAug, —kA*u+kyA%ul —kAug = f (x,y,t). 1)

@dyHKIMsA U XapaKTepHu3yeT OTKJIOHEHHE TUIACTUHBI OT ITOJIOKEHHUS 10~

kost. Ko duuumeHTs! K 1 Y — NON0XKUTEIbHBIC, XapaKTePU3YIOILIHE CBONCTBA

Marepuaia TepMoynpyroi mactussl; f(X, Y, t) — 3To BHelIHee BO3ACHCTBHE.

[Tog TepMOYIpyrocTel0 MOHMMAETCS TEIJIOBOE PACIIUPEHHE, MOJHOCTHIO

o0paTuMoe WM TEPMHUUYECKH ynpyroe, T.e. 3(pdextsl nedopmanuu npu Ha-
TPEBAaHUH U OXJIAXKJICHUH 10 a0COIIOTHOW BETMYMHE PABHBI.

1. ITocTaHoBKA 3aga4u

byneM paccmarpuBaTh ypaBHEHHE, MOJEIUpYIOllee KojlebaHue tep-
MOYTIPYTOii TutacTussl [ 1]:

Uy +2A%U, —yAug —kA%u +kyA’u; —kAug = f (X, y,t). 2)

Ecim nmipenmnonokuTh, 4To B TpoIlecce HarpeBaHusl IUIACTHHA HE TO/BEp-
keHa uddy3un wim auddy3us HE3HAYUTEILHO BIMSAET Ha (PU3MYECKUE CBOM-
CTBa U TpoIiecc KosebaHusl, TO nmapaMerp K MOYKHO TIOJIOXKUTh PaBHBIM HYJTO.

Takum o0pa3om, ypaBHEeHHE (2) yIIpOIaeTCs 10 YpaBHEHUSI BUAA

(A=A)u, =y°A%y,. (3)
HononuuMm ypaBHeHue (3) kpaeBbiMU ycioBusiMu benapa [2]
u(x,y,t)=Au(xyt)=0,  (xy,t)edDxR (4)
Y HayaJIbHbIMU YCJIOBUSIMU
u™(x,y,0)=u,(x,y), m=0,12. (5)

ITpounTerpupoBas ypaBHeHuUE (3) ¢ y4eTOM HadaJlbHBIX yclIoBHi (5),
HOJy4YUM

(A=n)u, =y*A%u + f . (6)
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u(x,y,t)=Au(xy,t)=0,  (xy,t)edDxR, )
u™(x,y,0)=u,(x,y), m=0,1. (8)
3nece D R? — orpaHu4YeHHas 00J1acTh ¢ JJOCTATOYHO TJIQJKOW TPaHMIICH

oD, f =(A—n)u, —y°A’u,.

2. 3anaua llloyontepa—CumopoBa st ypaBHEHUsI
MaTeMaTH4eCKOoil Mo/1eJIi KOJIeOaAHUIl TEPMOYIIPYToil MJIaCTUHBI

Paccmorpum 3amauy Kommn

tIiﬁrglu"“)(t):um, m=0,1...,n-1 9)
JUISl YpABHEHHSI
Lu™ =Mu+f . (10)
VYpasuenue (10) penyrupyercs K CUCTEME
Hu*™ =u®+ M+ £°, (11)
JUISl YpAaBHEHHSI
u'™ =sut+ L' FO. (12)

Paccmotpum 3agauy [loyontepa—CunopoBa
limP(u(t)-u)=0,  limP(u(t)-u,)=0 (13)
JUTsl ypaBHEHHs1 cOO0IeBCKOoro Tuma [3]
Li=Mu+f, (14)

Teopema 1. J[lns omo0oit  Bekrop-pyHkuumu f,  Takoii  4TO
f°eC?((0,7);3°) u f'eC((0,T); "), u MPOU3BONBHBIX HAYATBHBIX 3HA-

yeHusix Ug, U € A CylIecTBYeT eAMHCTBEHHOE pelieHne Ue CZ((O,T); A) 3a-
naud (13) s ypasuenus (14), koTopoe K TOMY K€ UMEET BUA

n-1 t p
u(t)= ZOUfnUm +ju;_jLilf1(s)ds—z;H‘*Molf "9 (¢).
m= 0 g=

I_IOKZBZITCJILCTBO. I[OKEB&TGJ'II)CTBO OCHOBAHO Ha MOACTAHOBKE pCIIc-
HUSA B YPAaBHCHUC 1 HAYAJILHBIC YCIIOBUA.
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Marematuueckyro Mozaenb (6)—(8) pemymupyem k 3amaue (9), (10).
st aToro BBeaem npocrtpaHcTsa [4, 5]

MZ{U eW,"?(D):u(x,y)=Au(x y)=0v(x,y) eaD} :

U 33J1aJIUM OTIEpaTophl [6]
L=A-AI, M =v°A%,

B cuity npenpiayiei TeopeMsl ClipaBeyinBa TeopemMa 2.
Teopema 2. ITycts f°eC?((0,7);3°) u f'eC((0,T);3), A, yeR
(y #0). Torma cyriecTByeT eIMHCTBEHHOE pemicHue 3aaa4du (6)—(8).
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