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O pa3pbliBax YaCTHbIX MPOU3BOAHbIX BbICLUMX NOPSAAKOB
peweHni obwero ogHoMepHOro PakToprU3oBaHHOIO
BO/IHOBOIO YPaBHEHUA B YETBEPTU NJIOCKOCTH

®.E. lomosues
Genopycckuli 2cocydapcmeeHHsili yHusepcumem

B Hacmosauweli cmamee usyuyaemca 2n1aOKOCMb YGCMHbIX MPOU3BOOHBIX BbICLULX NOPAOKOS k>3 KAACCUYECKUX peuleHull
UeC"*(G,) odHomepHozo s0aHOB020 ypasHeHus (0, —a,0, +b,) (0, +a0, +h) u(x,t)= f(xt) uezo npasoii uacmu f

nepeoli Yemeepmu na0CKOCMU.
Llenb uccnedosaHus — HaxoxdeHue AUHUL pa3pbi8o8 YaCMHbIX MPOU3BOOHbLIX BbICLUUX MOPAOKO8 KAACCUYecKux peweHul
3MO020 B80/1IHOB020 YPABHEHUA 8 C/ay4Yade CyuwecmeosaHUs MpPOou3B800HbIX BbICUIUX MOPAOKO8 U 8bidsneHuUe HeobxodumMbix

o o k
mpebosaHuli 21a0KOCMU Ha NPAgy 4acme f ons cywecmsosarus knaccuyeckux pewerud Ue€C*(G,), k >3.

Mamepuan u memodel. [TpumeHsemcs memooO PacrnpPoCMpPAHAOULUXCA 80/IH U3 Kypca ypasHeHuli mamemamuyecKol
¢hu3uKu, Npu 3mom ucnosas3zyromca obuwyue ceolicmea nuHeliHbIx 2unepbonuyeckux OugpgepeHyuarsnbHbIX ypasHeHUl.
Pesyabmameol u ux obcyxdeHue. [JOKA3aHO, 4MO YACMHbie MPOU3BOOHbIE BbiCLUX MOPAOKo8 K =3 Kaaccuveckux

o k-1
peweruii UeC(G,) odHomepHo20 hakmopu306aHHO20 HEOOHOPOOHO20 60IHOBO20 YPABHEHUS MO2YM UMEMb Pa3pbie 6

nepeoli Yemeepmu naockocmu Auwes Ha Kyckax xapakmepucmuk X—at=C,Xx+at=C,, Ha kyckax npameix

X= \k}(_az)k_j a' t= C., j=1k-1, npu k HeyemHbIX U KycKax — [pAMbIX X - «k/azk_jalj t=Cj,,,

[ ki ;

X+kaz Jall t=C,-+3, J=135..k=1 npu k uemmueix. 3mo noseonuno evieecmu Heobxodumocms mpebo8aHUA
k-2 .

2nadkocmu T eC°(G,)u coomeemcmeyrowux uHmezpansHeix mpebosaruli 2nadkocmu Ha npasyto Yacme f  OnA

. K
cywecmeosaHus 6osnee 2nadkux knaccudeckux peweruli U € C*(G,), K = 3, uccredyemozo ypasHerus.

3akniodeHue. Pe3ynbmamel MOXCHO NpUMeHUmMs 048 Noucka Heobxodumsbix mpebosaHuli enadkocmu Ha npasyto Yacme f
8 meopemax rnosblweHUs 21a0KOCMU KAAdCCU4ecKux peweHuli cMewaHHbix 3a0a4 0718 UCKOMO20 YypasHeHUs 8 rnosynosaoce
MA0CKOCMU MEMOOOM «8CIOMO2amMesIbHbIX CMEWaHHbIX 300ayY 0714 M0/y02paHU4YeHHOU CMpyHbI».

Knroueeble cnoea: (hakmopusoeaHHoe ypasHeHue KonebaHuli cmpyHel, Kaaccuyeckoe pewieHue HeoOHopPoOH020
YypasHeHUs, Hocumerslb pa3psiea YacmHol npou3s8o0Hol 8bicuie2o nopsAoKa, Heobxodumoe mpebosaHue 21a0Kocmu.
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In this paper we study the smoothness of the partial derivatives of higher orders k >3 of classical solutions U € ck? (G,) of
one-dimensional wave equation (0, —a,0, +b,) (0, +a0, +b) u(x,t)= f(Xt) and its right-hand side f in the first quarter of
the plane.

The purpose of the article — finding break lines of partial derivatives of higher orders of classical solutions of the wave
equation in the case of the existence of these derivatives and the identification of necessary smoothness requirements on the
right-hand side T for the existence of classical solutions U € C*(G, ), k >3, of this equation.

Material and methods. The purpose of the article is achieved by propagating waves from a course of mathematical physics
equations, using the general properties of linear hyperbolic differential equations.

Findings and their discussion. It is proved that the partial derivatives of higher orders K >3 of classical solutions

u eCkfl(Gx) of one-dimensional factored inhomogeneous wave equation can have a break only on the pieces on the



characteristics: X—at =C,, X+a,t =C,, to pieces of the direct: X —,"’(—az)k’j alj t=C,, J=Lk-1 forthe odd index k
and to pieces of the direct: x—l<fa2k’ja1j t=C;,,. X+4k,azk7ja1j t=C,.s, j=1,3,5,....k =1, for the even index k. This

allowed us to take the necessary requirements of smoothness f eC? (G,) and the corresponding integral smoothness

requirements on the right-hand side T for the existence of more smooth classical solutions U ECk(Gw), k >3, of this
equation.
Conclusion. The results can be used to search for the required smoothness requirements on the right-hand side f to

increase the smoothness theorems of classical solutions of mixed problems for the desired equation in using the method of
«auxiliary mixed problems for a semi-infinite string».
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