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ABOUT STRONG RESOLVABILITY OF A TASK
OF CAUCHY-NEUMANN OF THE EQUATION OF HEAT
CONDUCTIVITY WITH THE DEVIATING ARGUMENT

Shaldanbayev A.Sh., Saprygina M.B., Orazov 1.0.

The southern Kazakhstan state university of M. Auyezov, Shymkent
shaldanbaev51@mail.ru

Key words: the heat conductivity equation, own functions, attached functions, deviating argument.

Abstract. In the real work, method of division of variables and the spectral theory of the equation with we
otklonyashchitsya by argument, strong resolvability of a task of Cauchy-Neumann of the equation of heat
conductivity with oTkionsirormest argument is shown. A deviation from Carleman's class.

YK 517.9

APTYMEHTI AYBITKBIF AH )KbLJTY TEHJAEYIHIH KOIIIU-HEUMAH
ECEBIHIH KYLITI IEIIIJIYI TYPAJIBI

Hlannan6aes A.LL., Canpeirmaa M.B., Opa3zos H.O.

M.Oye30B aTeiHAarel OHTYCTIK-Ka3aKCTaH MEMIICKETTIK YHUBepcuTeTi , [IIBIMKEHT Kamachel
shaldanbaevs1l@mail.ru

Kint ce3nep: xbuty TeHIEYi, MEHIIIKTI QyHKIMsUIAp, Kocapiac GyHKUUSIAP,aybITKBIFAH apryMEHT.

AnHotanusi. by eHOekTe apryMeHTI ayBITKBIFaH JKBLTY tegaeyinin Kommu-HeiiMan eceOiHiH KyIITi
LICMIJIETIHI KepceTiiren.3epTrey OapbiChiHIA alHBIMATBUIAPABI @XKbIpaTy oJici MEH apryMeHTi aybITKbIFaH
TEHJICY/IIH CIIEKTPAIIl TEOPHUSICHI KOJIIaHbUIFaH.

1.Kipicme. AprymeHTi aybITKbIFaH TEHICYJIEPiH TEOPUSICH KONTEreH aBTOPJIapAbIH 3epTTeyiepiHe
apkay Oongslaran afitap Ooicak, A.Jl. Memukuc [1], JL.3. Dnscromsuy men C.b. HopxunHig
[2],e¥irini,MOHOTpadUsIIapbIHa ONlapFa JICHIHTT JKypri3lUIreH 3epTTyJiepre IMIONY >KacallbII,THICTi
KODPBITBIHBUIAD JKacajraH. ApryMeHTi aybsiTKbiFan LTypMm-JInyBrIuT TeHJEYiHIH MIeKapallblK ecenTepi
C.b. Hopkunnin [3] enberinge 3eprrenren.OcblkoHe 0acka KOnTereH eHOEKTepAe aybITKy TEeHACYIiH
JKOFApFhl PETTI MYIIENepiHJe Ke3zecemi.AybITKYbl CIEKTPAIIIK MapaMeTpiHjie Ke3JIeCeTiH jKaraaira
apHaJIFaH eHOEKTEp Il caycakIleH caHayra Oomansr,ocel opaiina, T.111. Kaasmenos, C.T. Axmerosa u A.I11.
[Manmanbaer [4], A.M. Ubpaumkynos [5], T.IL. Kanemenos, A.Ill. Ilannanbaes [6]-[9] eHOekTepin
aTaraH XeH ChIiakThl. OyHKIIMOHAIIBIK aHATU3IH yFeiMaapbiMeH [ 10] —[13],an mexapanblk ecentepiin
CHEKTPAJIK MacesenepiMen [ 14] —[23],en0ekTepie TaHbICYFa OOJIabl.

By enOek [4] eHOSKTIH JKalFachl iCIIETTi,KOHE OHBIH HOTHEXKEIIEPIHEe CYHEHEI1,KOIKEe MM, KbLTY
TEH/ICYiHIH apryMeHTiH aybITKbICAK He OOJazbl IereH cypakka xayarn oepeni.bys coTTe AuCKpeTTi crekTp
naiaa 0oJaabl eKeH,KoHe OYJI €CeNTiH epeKIeNir 6oJica Kepek.

Q — nerenimis, kadeipranaper AB: 0<t<T, x=0; BC: 0<x<I|,t=T; CD: 0<t<T,

x=1; DA: 0<x<I|, y=0 OGonarbiH TIKTOpPTOYPHIII OOJCHIH JEIiK. c* (Q)—;[ereHiMi3 Q
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aiiMarpiHia X OO¥BIHINA €Ki peT, an t OolbiHIIA Oip peT y3aikci3 auddepeHranianaTbiH GpyHKIUsIAp
JKUBIHBI 00JchIH. () -afimarbiabiy mekapacsl gen [ = AB U AD \UCD kubIHBIH TaHBIHBIK.
Komn-Heiiman ecefi. L (Q) KeHicTiriHin ke3 kenren f (X,t) AJIEMEHTI YIIIiH MbIHA,
Lu=u,(x,T —t)+u,(xt)=f(xt) (1)
u‘t:O:ux|x:O :ux|x:l :O; (2)
IIeKapabIK, eCeIITiH IIenIiMiH TaObIHaap!
2.3epTTey aaicTepi
Korapbinarsl 3)-(4) CHEKTPaIi ecenke alfHBIMAJIbLIAP 1B aXbIpaTy oniciH
KoJimaHambis,Hatuexkecinae Llrypm-Jlmysunnin Hefiman ecebi MeH aprymeHTi aybITKpiraH Komuai
eceOiH anmambI3.bipiHII ecenTiy MeniMi KOMIITiKKe MaJIiM,al SKiHIII eCell emKel- Terkein [4] eHoekTe
3€PTTENreH,COHABIKTaH TeK albIHFAaH HOTHEXKETEPAl TYKBIPHIMIayMEH HICKTEIEMi3.

3.AJILIHFAH HITHeEXKEJIep
TEOPEMA 1 Mkina,

u (%, T —t)+u, (x,t)=Au(xt) 3)
u‘t=0=UX|x=0=uX|x=l =O’ (4)
CIICKTPAJI/Ii €CeNTiH,MbIHA 1AM,

n Nz (mz) _
Ao =(=1) [MEJ?_[TJ , mn=012... (5)

IIEKCi3 MEHIIIKTI MOH/IEP1,JKOHE OJIapFa ColiKec,MbIHAIaH,

u, (xt)= i-cos¥x-sin(n +%)§ ,m,n=012... (6)

VTl

MeHmmiKkTi  yHKmsuapsr Gap. Omap L° (Q) KEHICTIriHAE OpTOHOpMallaHFaH ©a3uc Kypanmabl,

myHgare;, (2= [0, |]>< [O,T].

TEOPEMA 2. MriHa,
Lu=u,(x,T —t)+u, (x,t)= f(x1) )
u‘t=0=ux|x=0=ux|x=l =0. (8)
IIeKapasblK eCeNTiH Oiperei mmenrimi O0Jybl YIIiH,MbIHA,
1
2 -
A, n=012.; m=12,. 9)
12 m?
HIAPTHI OPBIHATYHI KAXKETTI, all HIeliMiHiH 6ap O0JTyHI YIIIiH, MbIHA,
2
0 © f , u
> (1., < 400 (10)
m=0 n=0 //l‘mn

HIAPT KETKITIKTi, OCBI MIapTTap OPBIHAAIFAaH COTTe Oiperei miemim, MpIHAIaH,

u(x,t)= iiw-um (x,1) (12)

i)
m=0 n=0 ﬂm
60J‘Ia,Z[BI, MYHJArbl,

2
A =02 Zo (M) mn=012,. (12)
2)T I
umn(x,t):i-cosMx-sin(nJrle,m,n:0,1,2... (13)
JTI | 2)T

TEOPEMA 3. MkiHa,
Lu=u,(x, T —t)+u,(xt),
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u‘t:OZ ux|x:0:ux|x:l =

oTepaTOPIbIH KaObIH BICHI L JKaJIKbI OIepaTop, sSIFHU (L) =L.

JXKorapsiarsl 2 xoHe 3 TeopeMaapbiHaH, KeJeci, TeopeMa TYbIHIa 151
TEOPEMA 4. Erep V n=012...; m=12,... yuiu

2n+1
e 2 020120 m=12..

|2 m?

—-1
Ooica, ouna L -kepi omepaTopsl Oap xoHE 011 )KAIKBI OLEpaTop.

4. Tankpuiay

ApTryMEHTTI aybITKBITYy HOTIDKECIH/E CHEKTp Maiaa OOJIbl,COHIBIKTAH CHI3BIKTHIK ONEepaTopiapablH
CHEKTPAJIIK TEOPSICHIH KOJNJaHyFa MYMKiHIIK Oomapl. OmepaTop MeH OHBIH KaOBIHABICHIHBIH CIIEKTPi
opTypdi Oosiapsl Oenrisi,0ipak 0i3 OHIIAIBIKTH TEPEH OOHITaAMAaIBIK,
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O cuibHoi paspemnmoctu 3aaaun Komu-Heiimana ypaBHeHus TeNVIONPOBOHOCTH € OTKJIOHSIOIMMCS
aprymMeHToOM
Mannan6aes A.1LL,Opa3zos U.O,Canpriruna M.b
IOxH0-Ka3zaxcranckuii rocynapcTBeHHBIH yHHBEpcUTET UM.M.Aye30Ba,r. lIIpIMKeHT

KuiroueBbie ciioBa: ypaBHEHHE TEILUIONPOBOJHOCTH,COOCTBEHHBIE (DYHKIMIL,IPHCOCANHEHHbIE ()YHKIMN,0TKIOHSIOIINECs
apryMeHT.

AnHoTtammsi. B Hacrosmedl paboTe,MeTOZIOM pa3feNeHHs] TNEPEeMEHHBIX M CIIEKTPAIbHOW TEOPHH YpaBHEHHS C
OTKJIOHSIIMMCSI apryMEHTOM, IIOKa3aHa CHJIbHAsl pa3pemmMocTh 3amadn Komm-HefiMaHa ypaBHEHHS TEIIIONPOBOAHOCTH C
OTKJIOHSIOIMCs aprymMeHToM. OTKIIOHeHHe U3 Kiacca Kapinemana.
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