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ANnA obuwero ypasHeHUA KonebaHui
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KOCOM NPOU3BOAHON B IPAaHUYHOM YC/10BUMN

®.E. Jlomosues, E.B. Yctunko
benopycckuli eocydapcmeeHHsili yHusepcumem

B Hacmosweli cmamee moouguKkayueli memodad XapakmepucmuK ebigedeHd opmynad eOUHCMBEeHHO20 KAaCCUu4ecKozo
peweHus cmewaHHolU 3a0ayu 014 o0b6wea20 HEOOHOPOOHO20 ypasHeHUs KonebaHuli nonyoepaHuvyeHHol CmpyHbel C
HecmauuoHapHol xapakmepucmuyeckol nepeoli Kocoli npou3eodHol 6 2paHU4HoOM ycaoeuu. HecmayuoHapHocme Kocol
rnpou3godHol o3Hayaem, Ymo 8 Hell KoaghdpuyueHmMs! 3a8ucaim om spemeHu. Ee xapakmepucmuyHocmes yka3eieaem HaQ Mo, Ymo
OHA HAMpPAaesieHa Mo KpUMu4Yeckol XapakmepucmuKe ypasHEeHUs.

Llenb — uccnedosaHue KoppeKmHocmu no Adamapy 80 MHOM(eCmee KAacCuvecKux peweHuli u HaxoxcoeHue KaaccuvyecKo2o
peweHus amoli cmewaHHoU 3adayu.

Mamepuan u memodsl. Mamepuasom pabomel CAy#Uum CMewdaHHas 3a0a4ya 075 0b6uwe20 HeoOHOPOOHO20 YPABHEHUS
KonebaHuli nosyoepaHu4yeHHoli cmpyHbl Npu xapakmepucmu4veckoli nepeoli Kocol npou3eo0HOU € 3a8UCAWUMU OmM 8pemMeHU
KoaghpuyueHmamu. 3ma cmewaHHas 3adaya 0n4 6onee obuwje2o ypasHeHUA C maaowell 4acmeto ceo0UMCA 3aMeHOol
Heu38ecmHo20 peweHus K coomgemcmeytoweli cmewaHHol 3a0ave 044 6osee nMPocmMoz20 ypasHeHUs, codepuaujeco mosbKo
2n1a8HYI0 Yacme. UccnedosaHue KoppekmHocmu no Adamapy (cywiecmesosaHus, eduHcmeeHHocmu u ycmoliyusocmu) 60
MHOX(ecmee KAacCU4YecKux peweHuli U HaxowoeHue K/aAacCu4yeckozo peuleHuUs rnocnedHell cmewaHHol 3adayu nposooumcs
moougukayueli u3secmH020 Memood Xapakmepucmuk (PacrnpocmMpaHAOUUXCA B0SH).

Pe3yabmamel u ux obcyxdeHue. YcmaHosneH Kpumepuli KOppeKmHOCMU 80 MHOMECM8E KAACCUYecKux peweHuli cmewaHHol
3a0a4u 017 obuje2o HeOOHOPOOHO20 ypasHeHUsA KonebaHul nosmyoepaHuYyeHHoU cmpyHbI Mpu HeCMAayuoHAPHOU xapakmepucmuyvecKkol
nepeoli Kocoli npou3sodHol 8 2paHUYHOM ycaos8uu. 3mom Kpumepuli KOppeKmHoOCmuU cocmoum u3 HeobxoOuMbIx U O0CMAMOYHbIX
mpebosaHuli 21a0Kocmu Ha Mpasyro 4Yacme ypasHeHUs, Ha4as1bHble OaHHbIe U 2paHUYHOe OaHHOe U mpex ycao8uli Co2naco8aHus Mmexy
HUMU 0718 00HO3Ha4YHOU U ycmoliyueoli se3de paspewumocmu 3moli cMewaHHOU 3a0a4u 80 MHOMECMEE K/ACCUYeCcKUX peweHul.
BoigedeHa A8HAA hopmysna eOUHCMBEHHO20 U ycmoliyuso20 K/ACCUYECKo20 pewleHus UCKomol cmewaHHol 3adayu. Ycmoliyuseocme
(HernpepbIBHAsA 308UCUMOCMb) PeUeHUs 0 UCXOOHbIM OaHHbLIM (0M UCXOOHbIX OQHHbIX): MPagoli Yacmu ypasHeHUs, Ha4YasabHbIM OGHHbIM
U 2paHU4YHOMY OQHHOMY — HerocpedcmeeHHO 8bimeKkaem U3 A6HOU hopMysbl Kaaccu4eckozo pewieHus. [losyveHHbie pe3yaemamesi
darom rosHoe U OKOHYamesbHoe uccnedosaHue u peweHue cmewaHHol 3ada4u, nocmasneHHol 8 Hacmosweli pabome.

3aknioveHue. HalideH kpumepuli KoppekmHocmu no Adamapy 048 KadccuvyeckKux peweHuli cmewarHHol 3a0a4u ¢
xapakmepucmuyeckol nepsoli Kocoli npou3sod0Hol U 3as8UCAWUMU OM 8pemMeHU Ko3ghguyueHmamu 8 2paHUYHOM yC08uU.
BoligedeHa fagHas ¢hopmysna eOUHCMeeHHO020 U ycmoliyugo2o Kaaccu4ecKozo peeHus amoli cmewaHHol 3a0a4u.

Knioueesoble cnoea: cmewaHHas 3a0a4d, HECMAUUOHAPHOE 2PAHUYHOE YC/108Ue, XAPAKMepuCmuyecKas KOcas rpou3so0Has,
Kaaccuyeckoe peweHue, Kpumepuli KoppekmHocmu, mpebosaHue 21a0Kocmu, ycao8ue co2naco8aHUs.
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In this article, by modifying the method of characteristics the formula for the unique classical solution of the mixed problem
for the general inhomogeneous oscillation equation for a semi-bounded string with non-stationary characteristic epy first
oblique derivative in the boundary condition is derived. The non-stationary nature of the oblique derivative means that the
coefficients in it depend on the time. Its characterizability means that it is directed along the critical characteristic of the equation.



The aim of the article is to study Hadamard's correctness in the set of classical solutions and to find a classical solution of this
mixed problem.

Material and methods. The material of the paper is a mixed problem for the general inhomogeneous oscillation equation for a
semi-bounded string with the characteristic first oblique derivative with time-dependent coefficients. This mixed problem for a more
general equation with the lowest part is reduced by replacing the unknown solution to the corresponding mixed problem for a simpler
equation containing only the principal part. The investigation of Hadamard correctness (existence, uniqueness, and stability)
in the set of classical solutions and finding the classical solution of the last mixed problem is carried out by modifying the known
method of characteristics (propagating waves).

Findings and their discussion. A correctness criterion is established in the set of classical solutions of the mixed problem for
the general inhomogeneous oscillation equation for a semi-bounded string under the non-stationary characteristic first oblique
derivative in the boundary condition. This correctness criterion consists of necessary and sufficient smoothness requirements on the
right-hand side of the equation, the initial data and the boundary value, and three matching conditions between them for the
unique and stable solvability of this mixed problem in the set of classical solutions. An explicit formula for the unique and stable
classical solution of the required mixed problem is derived. The stability (continuous dependence) of the solution with respect to the
input data (from the input data): the right-hand side of the equation, the initial data, and the boundary value follows directly from
the explicit formula of the classical solution. The results obtained give a complete and final investigation and resolution of the mixed
problem posed in this paper.

Conclusion. A Hadamard correctness criterion is found for classical solutions of a mixed problem with a characteristic first
oblique derivative and time-dependent coefficients in the boundary condition. An explicit formula for the unique and stable classical
solution of this mixed problem is derived.
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