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2. Motmuwu

Annomayun: ucciedo8anus Nno peuleHur0 CMeulaHHol 3a0aqu 0as cucmemvl OuggepenyuairbHo-QyHKYUOHATbHBIX
ypasHenuu uznodcenst 6 [1], [2]. B pabomax [3], [4] Ona smux cucmem paccmompervl HenpepuvleHAas 3d8UCUMOCHb
peulenus om HAYATbHLIX YCIO0GULl U NPABLIX YACTHEl 6 CMbICNe CPeoHe20 K8a0pamuuHo2o OMKIOHEHUs, OOKA3aHbl
meopemvl 0 HenpepuleHOl 3A8UCUMOCTNU YACTHHBIX NPOU3BOOHBIX NO 6peMeHu om peuteHus. B oannoii pabome
paccmampusaemcs  cucmema OuQ@epeHyuanvHblx YpasHeHull ¢ UACMHLIMU NPOUIBOOHLIMU NEP8020 NOPAOKA,
3a0asaemas Ha NPAMOY20abHOU obaracmu. Hccnedyiomes ycnosus cyujecmeosanus U eOuHCmeeHHoCmu 0000WénH020
pewienua 3a0auu NpU SPAHUYHLIX U HAYATLHLIX ycrosuax. Ilpednonazaemcs, umo npasvie yacmu ypasHeHull
K8AOPATMUYHO CYMMUPYEMbL 8 3A0AHHOU 001aACmuY, YO NO0380AeM NPUMEHAMb MemOoOobl QYHKYUOHANLHOO AHAU3A.
OcHosHoe @HUMaHue Yyoensemcsi ceolcmeam 0000wéHHo20 pewenus. JJokazamo, umo npeoenvHAs @OYHKYUs
nOC1e008aMENbHOCU KEAOPAMUYHO HENPEPbIGHbIX NO BPeMeHU (YHKYUL COXPaHAen K8aOpamuyHyo Henpepbl6HOCHb.
Yemanoesneno, umo 0600wénnoe peuwsenue cucmemvl OnNpedeieno ¢ MOYHOCHBI) 00 MHONCECTNA Mepbl HYylb U
V00671emeopsiem HAYATbHbIM YCIOSUAM MAKNHCE ¢ MOYHOCHbIO 00 MHOXMCecmea mepvl Hynb. Tlokasarno, umo usmeHeHus
HAYATHBIX YCIO08ULL HA MHOJCECmae JTUHEUHOU Mepbl HYb U NPAGIX Yacmell Ha MHOXMCeCHee NIOCKOU Mepbl HYb He
61UAIOM HA 0000WEHHOE peuletue.
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Abstract: studies on solving a mixed problem for a system of differential functional equations are presented in [1], [2].
In [3], [4] for these systems, the continuous dependence of the solution on the initial conditions and the right-hand sides
in the sense of the mean square deviation is considered, theorems on the continuous dependence of partial derivatives in
time on the solution are proved. In this paper, we consider a system of partial differential equations of the first order,
given on a rectangular area. The conditions of existence and uniqueness of the generalized solution of the problem
under boundary and initial conditions are investigated. It is assumed that the right-hand sides of the equations are
quadratically summable in a given domain, which allows the use of functional analysis methods. The main attention is
paid to the properties of the generalized solution. It is proved that the limit function of a sequence of quadratically
continuous functions preserves quadratic continuity. It is established that the generalized solution of the system is
determined up to the set of measure zero and satisfies the initial conditions also up to the set of measure zero. It is
shown that changes in the initial conditions on the set of linear measure zero and the right-hand sides on the set of plane
measure zero do not affect the generalized solution.
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B [5] Obur mpemtoxkeH (OpManbHBIA METOJ pEIICHHS CHCTEMBbl ypaBHEHMH, a B [6] Oblna mokasaHa TeopeMa
CYLIECTBOBAHHUS PELIEHUS 3TOM CUCTEMBI:
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WHpiMM cil0BaMu, KBaJpaTU4YHAas CyMMUDPYEMOCTb O3HA4YaeT, 4TO gl(X,t) u g, (X,t) HE UMEIOT «CIIMIIKOM
GoMbIINX» 3HAYCHHIT 10 COBOKyMHOCTH aprymenToB X u i, a mx mosemenme Ha oGmactu [/, nomyckaer 06paGoTKy
Meronamy (YHKIMOHAJIBHOIO aHaiu3a. B o0lieM ciydae KBaJgpaTH4YHass CYMMHPYEMOCTh (QYHKIHMH 0O X He
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B 3TOM cilyuae KBajpaTMYHas HENPEphIBHOCTH 10 [ XapakTepusyeT IJlaBHOE H3MeHEHHE (DYHKLMH C TEYEHHEM
Bpemenn. KBajpaTnuHas cyMMHPYEMOCTh 10 X M KBaJpaTH4YHas HENPEPHIBHOCTH Mo I — 3To pasmble cBoiicTBa,
KOTOpBIE HE CBsI3aHbl HaNpsiMyro. OHAKO, €CIM paccCMaTpUBATh NPEAENbHYI0 (QYHKIHIO, CXOIIYIOCS B cpeJHeM Mo X
T0CJIE/I0BATEILHOCTH KBAaJAPATHYHO HENpepbiBHBIX N0 { QyHkumMil, To 3Ta npeienbHas (YHKIMS Takxke OygeT
KBa[paTU4HO HenpepbiBHOH 10 .
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Ucnomssys manocts A, B ,C_, a taxke nx cxommmocts k HyJIi0, oxydaem
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ITox 0000meHHBIM permeHueM cucteMsl ypaBHeHuH (1), (2), (3) OyaeM moHMMAaTh BEKTOPHBIE (YHKIIUU i(X,t) u
u (X, t), KBaJ[PaTU4HO HenpepbiBHbE 110 1 B 1_70 TIPY TPAaHUYHBIX YCIOBHSX (2), €Cii HalIyTCs OCIeJ0BaTeIbHOCTH
HETIPEPHIBHBIX (YHKINI gl’n(x,t) " gzvn(x,t), cxomsmumest B cpeanem o X, [ coorsercrenno k gl(x,t) u
g, (X,t), W TIOCJIEJ0BATEIbHOCTH HENPEPBIBHO AUPPEPEHINPYEMBIX B ]_70 byHKIMH in (X,t) u U, (X,t),

CXOJISILIMECS B CPEJIHEM IO X COOTBETCTBEHHO K i (X, t) nUu (X, t), puIeM
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Tak kak KBaJApaTU4HO HEIIPCPbIBHAA 11O t q)yHKHI/IH OIIpCACIICHA IPU KaKIOM t C TOYHOCTBIO 1O MHOXKECTBA MCPLI
HYJb IO X, TO U O606IH€HHO€ PEHICHUC TAKKC OMPEACJICHO IPHU KAKIOM tC TOYHOCTBIO 1O MHOXKECTBAa MEPLI HYJIb I10
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” ,

X. Bernencreue 3T0r0, 0000IIEHHOE PEIICHUE MOXKET yIOBJIETBOPSTH HAYaJIbHBIM YCIOBHSM (3) TakKe ¢ TOYHOCTBIO JI0
MHOXXECTBa Mepbl Hynb. O000IIEHHOE pelIeHne HE M3MEHWTCS, €CIHM HadaldbHbIC YCJIOBHS M3MEHHTh HAa MHOXECTBE
JUHEHHON Mepbl HyJb, a MPaBble YaCTH Ha MHOXKECTBE IIOCKOM Mephl HyNb. SICHO, UTO NPH HENPEPBIBHBIX MPABBIX
qacTsax oObI4HOE (T.e. HempepblBHO N (depeHnnpyeMoe) pelieHre, yA0BISTBOPSIONIee I'PaHUYHBIM YCIOBUSIM (2) B
OOBIYHOM CMBICJIE, SIBJSIETCSI OJHOBPEMEHHO TaKKe W OOOOIIEHHBIM pEHICHHEM IpH TPAHUYHBIX YCIOBHAX (2).
O0o01eHHoe pelleHre cucTeMbl ypaBHeHHi (1) Npu TpaHUYHBIX YCIOBHAX (2), YIOBJIETBOPSIOIIEE 3aJaHHBIM
HavyallbHbIM YCJIOBHSIM (3), CyliecTByeT 1 eAnHCTBEHHO. OO 3TOM rOBOPUT ClielyIoliasi TeopemMa.

Teopema. Ecnu nauanbHble ycnosus F (X) u ® ( X) KBAJPaTHYHO CyMMHUpyeMbI Ha otpeske 0 < X < I, a IpaBbIe

9acTH cUCTeMbl ypaBHeHHH (1) gl(x,t) u gZ(X,t) KBAJpaTUYHO CYMMHUPYEMBI B IPSIMOYIOJIbHUKE 1_70, TO

CYIIECTBYET M NMPUTOM E€JUHCTBEHHOE 00OOIIECHHOE PEeIIeHHe CHCTEMBl ypaBHEHHH (1) IpH rpaHWYHBIX YCIOBHSAX (2),
YZIOBIIETBOPSIOIIEE C TOYHOCTHIO IO MHOKECTBA MEPBI HYJIb HAYaIbHBIM YCIOBHAM (3).
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