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Anunoranus. JlanHasi CTaThs MOCBAIIEHA TOCTPOECHUIO KJIACCUIECKOTO PEIIEHNs CMENTaHHOM 33/ 1a9u s JIMHEIHO-
0 OJTHOPOJIHOTO HECTPOTO TUIEPOOINIECKOT0 yPABHEHNS 9€TBEPTOrO MOPIIKA, OEPATOP KOTOPOTO MPEACTABIIIET
€06011 YeTHIPEXKPATHYIO KOMITO3UITHIO OJTHOTO M TOTO YKe OTIEPATOPa MEPBOTO MOPSIKA, ¢ TTOCTOSHHBIMU KO3 (h (hurim-
€HTaMU U Ye€ThIPEXKPATHON XapaKTepUCTUKOM. /I KOPPEKTHOI MOCTAHOBKY JAHHOM 33Ja9M I'PAHUYHBIE YCTIOBUS
3aJaI0TCS HE Ha BCeil OOKOBOU I'DAHMUIlE, UTO SABIAETCS €€ 0COOeHHOCTHIO. i moCTpOoeHus: pelreHns: UCIOJIb3Y-
ercst MeTo XapakTepucTuk. COracHO STOMY METOMdY, B OOIIEM PENIeHUM MCXOMHOTO yPABHEHUS TTPUCYTCTBYIOT
qeThIpe HEM3BECTHBIE (DYHKIMM, KOTOPbIE Ha 00/IaCTU OIPEIeICHNs] HAXOMATCS U3 HAYAJIbHBIX M IPAHUIHBIX YCJIO-
Buil. Kiaccuaeckoe pererme mmOCTPOEHO Ui CJIydas OTCYTCTBHUS IIPOM3BOJIHBIX MJIAAMINX MOPAAKOB. Ilosryuenst
JOCTATOYHBIE YCJIOBUS TJIAIKOCTH M COTJIACOBAHWM I'PAHUYHBIX YCIOBHI C HAYAJIBHBIMH YCJIOBUAMU M YPABHEHUEM.
['71agKOCTh MCXOMHBIX JAHHBIX HYXKHA /I T€THIPEZXKIbl HETIPEPHIBHOM (D PepeHImpyeMOCTH PEeIIeHus . YCIOBUs
COTJIACOBAHUS HYZKHBI JIJIS Y€ThIPEK/Ibl HeIIPEePhIBHOM qud depeHImpyeMOCTH PelleHns Ha KPUTUIeCKOM XapaKTe-
puctuke. /lokazana TeopeMa CyIIeCTBOBAHUS €IMHCTBEHHOTO KJIACCHUTIECKOTO PEIIEHUs dTON CMEITaHHOW 3a/1atn.
Ilosygennsie pe3yabTaThl MOTYT OBITH IPUMEHEHBI B TEOPUN YPABHEHUN C YACTHBIMU TPOU3BOIHBIMU U B BBIUWC-
JINTETbHOI MaTeMaTUuKe.

KimroueBble cjioBa: HECTPOro rUMepOoIMIecKoe yPaBHEHNE YEeTBEPTOTO TOPIIKa, CMEIIaHHas 3aa9a, KJIaCCUIe-
CKOe PelIeHne, MeTO| XaPAKTePUCTUK, YCIOBUS TJIAJKOCTA W COTJIACOBAHUS.
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Abstract. In the work is constructed the classical solution of mixed value problem for not strictly hyperbolic
homogeneous equation of the fourth order with constant coefficients and the multiple characteristics. We use
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conditions for initial and boundary conditions. These conditions follow from the requirement of four times
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BBenenne. Hecrporo runepbosndeckne ypaBHeHHs 00JI3IAI0T PsAIOM OCODEHHOCTEH, KOTOPBIE MOsB-
JISIOTCS [PU IIOCTAHOBKE M WCCJIEOBAHUYM HA PA3PEHIMMOCTH CMENIAHHbIX 3aa4 /s nux. Cpeau Hux
HanboJIee M3y9IeHHOI sBisiercs 3anada Kormu. B pabore [Bpwit, ITetkos, 1974] momy4yeHs HEOOXOIMMBIE
yCJIOBUST KOPPEKTHOCTH 3amadn Komwm mjis HecTporo rumnepOOnYecKuX ypPaBHEHWH BTOPOTO MOPSIIKA.
Hekoropble cmemannble 3a1a49u i ypaBHeHUH runepbomaeckoro Tuia Obuiu uccienoBanbl [Sakamoto,
1970]. Ha BO3MOXKHOCTb IpUMEHEHMsI METOAA XaPAKTEPUCTHK [IPHU PEIIEHUM CMEIIAHHbIX 33/a4 yKa3a-
o B pabore [Than, Mikio, Nguen, 2000]. B pa6orax [/Iomosues, FOpuyk, 2016] u [/Tomosues, 2019]
METONOM XaPAKTEPUCTUK IMOJIYUE€HbI HEOOXOIUMbIE U JOCTATOYHBIE YCJIOBUS KOPPEKTHON Da3perniuMOCTH
CMEITAHHBIX 331 [IJIsT HECTPOTO TUIIEPOOIMIECKOTO YPABHEHUST BTOPOTO MOPSIKA C ABYXKPATHON Xapak-
TEPUCTUKON COOTBETCTBEHHO B MEPBOI YETBEPTH W MOJIYTOJIOCE IJIOCKOCTH. B 3Tmx padorax yka3aHO HA
HOBbIIIIeHNE TPEOOBAHMIA TJIAJIKOCTH OT IPAHUYHBIX C HAYAJIbHBIMY JaHHbIMU U ypasHeHuem. B [Heo, 2017]
METOIOM XaPaKTEPUCTUK IIOJIYy9IE€HO KJIACCUYECKOE DelleHue CMEIIaHHOW 3aa4u [Jid HECTPOro rumepoo-
JINYECKOTO YPABHEHUsST YETBEPTOTO TOPSIIKA, OMEPaTOP KOTOPOTO MPEACTABISIET OO0 KOMIIO3UINIO IBYX
OTIEpPATOPOB BTOPOTO TIOPSIIKA.

B mammoit paboTe BrepBhIe PACCMATPUBALTCS CMEIIAHHAS 33244 [IJIsT YPABHEHUS Y€TBEPTOTO TOPSIIKA,
C OJTHO¥ XapaKTEPUCTUKOM KpaTHOCTH deThipe. OCOOEHHOCTh M3ydaeMOoil 3a1a9H 3aKII0YAETCA B TOM, 9TO
TPaHUYIHBIE YCIOBHUS 33IaI0TCS He Ha BCeil OOKOBOI rpaHuIie.

1. IocTanoska 3amauu. B obmactu Q = (0,00) x Q@ C R? R = (—00,+00), nepemennnix (t,z)
paccmorpum ornocurenbHo Gynxuun u(t, ) smuHeiiHoe HECTPOro runepOOIUIECKOe YPABHEHUE HYeTBEP-
TOrO TOPSJIKA C TMOCTOSHHBIMKA KO3GDMUIMEHTAMI B MTPETOIOKEHUH, YTO TUTEPOOINIECKHii OmepaTop
ypaBHeHus L TpeJcTaBuM B BHJE KOMIIO3UIINK ONEPATOPOB MEPBOrO MOPSIIKA

4
13} 0
LuEH(at—aax>u(t,x):O, a>0, (t,x)eQ, rme Q=1(0,1),1>0. (1)

K ypaBuenuto (1) npucoesuaum HadaJbHbIE YCJIOBUS

A .
B oo™ pi(x), z€Q, j=0,1,2,3, (2)
W TPAHWYHBIE YCIOBHUS
ou l
u(t,0) = pi(t), Bl o= ua(t), te (a,-i-oo) , (3)
ou
ut ) =m0, T2 =wl), te(0+o0) 0

Yenosus (3)—(4) BEIOUPAIOTCs TAKUM 0OPA30M, 4TOObL CMeLanHasd (HadalbHO-IDAHKYHAd) 331294 (1)—
(4) ObLTa KOPPEKTHO MOCTABJIEHHON 1O Ajamapy, T. €. BCEr[a CyIIeCTBOBAJO €IWHCTBEHHOE W YCTOM-
YUBOE 110 UCXOJHBIM JAHHBIM €€ KJacChueckoe perrenue. Tpebyercs mOCTpOUTh KJIACCHYECKOe DelleHune
ue CU(Q), Q =0,00) x[0,1], ypasrenns (1) u3 Kiacca 9eTBIPEIKIbI HOIPEPHIBHO 1ubbEPEHIIHPYeMBbIX
dbyukuuit, ynosiaersopsomux ypasuenuto (1) Ha () B 0ObIYHOM CMbICJIE, & HAYAIbHBIM (2) U IDAHUYHBIM
ycnoBusaM (3)—(4) B cMbIcie IpeaesioB 3Hadenus pernenus u(t, ©) BO BHyTpeHHUX To4YKax (t,z) € (). Ha-
npuMep, s HadagbHOro ycosus (2) mpu j = 0 : Vo € Q, V(t,,7,) € Q, (tn,z,) — (0,2) B8 R? npu
N — 00 HOC/IEN0BATENBHOCTD U(ty, Ty) — wo(x) B R mpu n — oco. Haiitu mocraroutbie TpebOBaHMs TIa-
KOCTH HCXOTHBIX JAHHLIX ¢; (j = 0,3), p1, ft2, V1, Vo U YCIOBHS COIVIACOBAHUS MEK Ty HUMH U ypPaBHEHIEM
ISl KOPPEKTHON Pa3pPeIMMOCTi nocraBienHoi 3anadan (1)—(4).

2. Pemrenue cmeranuoii 3amaun. Ypasuenue (1) umeer ogHO ceMefCrBo XapakTepucTuk & + at =
C, C € R, xkparaoctn derbipe. O61acTh () pa3dbmBaeTcs XapaKTEePUCTUKON x + at = [ Ha aBe MOmo0IacTH

[ — [ —
Q(O)—{(t,x):0<t<m, ()<:c<l}, Q(l)—{(t,m):t>x7 0<x<l},
a a

Q= QO UM, Aty xapaxTepucTuKy z + at = | GymeMm Ha3bIBaTh KPATHIECKOH IO aHAJIOTHI ¢ PaboTOif
[TomoBues, FOpuyk, 2016].

13 onpenenenns knaccuueckoro permenns v € C4(Q) samaun (1)—(4) BBITeKalOT OCHOBHBIE 0053a-
TeJIbHbIEe TPeOOBaHUS IJIaJIKOCTH HaYaJbHBIX M PPAHUYHBIX JaHHBIX

0o € CH@Q), v, € COM), pa € CHQ), p3 € CV(Q),
l o [ ) 5
e C® { oo>, po € CG) Lb,oo>, 1/166'(4)[0,00)7 VQEO(S)[O,OO). (5)

)
a
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Bbruuciisisi coorBeTCTBYIONIME IPOU3BOAHBIE 1O ¢ OT TPpaHuYHbIX ycjoBuii (4) upu ¢t = 0, 10 & U3 HAYAIb-
HbIX yciosuii (2) upu x = 0, nojydaeMm upocreiiliue ycJaoBUsl COrJIACOBAHUS I'PAHUYHBIX ycuoBuil (4) ¢
HauYaJIbHBIMY yCaoBUsiMU (2) u ypasaenneM (1):

dsl/l(t) dsljg(t) ’
— @Ps l B - s l 3 - a1527 )
| =), | =), 5=0,1,2,3 (6)
viV(0) = dagh (1) — 6% (1) + 4a® 1P (1) — a*el) (0). (7)

VYenosue cornacoBanus (7) BbiTekaer u3 ypashenus (1), HadaabHBIX ycaoBuii (2) u mepBOro rpaHUuIHOrO
ycaosus u3 (4). OcrajbHble JOCTATOYHBIE YCAOBHUs COTJIACOBaHUs OyZyT IOJIyYEHBI B IIPOLECCE JT0KA3a-
TeJBCTBA CJCMYIOMEH TEOPEMBbI.

Teopema. ITycmb 6binosmenv. mpebosanus 2Aa0K0CMU HANAALHHLET U 2panuwnis dannus oo € C(7(Q),
_ — — l l
01 € CO(Q), py € COQ), p3 € CHDQ), pu1 € C® [a,oo>, v € CO[0,00), py € CW Ll,oo>,

vy € CWI[0,00), u evinoanenv, ocrosnvie ycaosus cozaacosanus (6), (7) u donoanumervroe ycaosus
CO2NACO6AHUA

it (L) = og [60%67(0) + 60216 1) + 86 (1) + 15680 (1) — 6+ ()] +
+% [—6a22e 0 (1) - 3az3¢“+1>(Z) +3a* 2 (1) 4+ 3020 (1) - P ()]
ﬂz+1<l) s 60260 + 6atgl) 1) + 376 1)] +
[ @l (1) = 602 (1) + PR ()] +
o [ 22,82 (1) — 3a38+2 (1) + 32360 (1) — asmg”%],
Mz+1( ) {Gaga )+ 6lap(z)(l) 6alcp(z+1)(l) + 612 (ZH)(Z) - 15a12<pg+2)(l)}+
+67a [lg@gﬁ)(l) + 12a212ap¥+3)(l) +
+ 61a [ 3al35 T (1) — 3631205 (1) 4 323 (1) — a3l3apg+5)(l)} ,
/h(i)l (2) = é [6@,0?([) + 1815 (1) — 36alpS ) (1)+91%05 2 (1) + 24a2l<p§i+3)(l)} + ®)
+% [—24al2npéi+3)(l) + l3¢§i+3)(l) — 6aglgaéi+4)(l)—|—21a212<pgi+4)(l) — 3al3<pg+4)(l)} +
+% 60226 TV (1) + 32O -0 )], i = 0,1,

l
u%‘l) (7> = % [2490&([) — 36ayh (1) + 3614 (1) + 24a2<p§3)(l) — 84al<pg3) () + 12l2<pg3)(l)] +

% [ 60" (1) + 66a21p\M (1) — 33al05 (1) + Pl (1) — 18a3z¢g5)(n} +
% {30a212 G 1y — 310D (1) — 96312 (1) +3a2136 (P (1) — a3z3<pg7>(1)} ,

o~

pO (D) = L (L) = 2l 12040) + 2806 (1) — 816571) — 2207 (4)“)}*
)]+

a
+5 [22(1;@(4)(5) — 259 (1) + 6030 (1) — 200216 (1) + 3l
+5 [6a3ch<6>(1) — 302129 (1) + a3l2<p(7)(l)} :
19(0) — k) (0) = 62l (1) — 120305 (1) + 11a%0{M (1) — 350 (1).

Tozda 6 waacce dynryui CM(Q) emewannas zadava (1)—(4) umeem eduncmeentoe xaaccuneckoe
pewienue

1
uo(t,z) = @o(z + at) + t[p1(z + at) — apy(z + at)] + 5,52 [pa(z + at) — 2a¢) (z + at)+
1
+a?of) (x4 at)] + ¢t [pa(x + at) — Bagh(z + at) + 3a*¢! (x + at) — a’o? (z + ab)], (1.2) € Q)

(9)
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T e B (10

(4 [¢

7:0(1;233)2u/1 (t+i>+x2(lx)ui (tlx), (t,x) € Q.

al al?

HokazaTejabcTBo. MeTomoM XapakTepuCTHK HalaeM oOIuii BT KJIACCHIECKUX PEIeHN yPaBHEHMST
(1) ma Q.

Jlemma. O6uiee pewenue ypasrenusn (1) na Q uz xaacca C(Q) wemmpesicown nenpepvieno dugdde-
peryupyemur Gynxyul npedcmasasemca 6 eude cymMmol

u(t,z) = g1(z + at) + tgz(x + at) + t2g3(x +at) + t394(m + at) (11)

ueMUPET NPOU3CONLHUT PYnKUUl g1,92,93, 94 € CD(R) om apeymenma x + at, 2de dymruyuu g;
[0,00) 5y = gi(y) €R, i =1,2,3,4.

HokazaresbcTBo Jiemmbl. CrenaeM 3aMeny mepeMeHubix £ = & + at, n = t B ypasuenuu (1) u
4~

MPUBEJEM €ro K KAHOHUYIECKOMY BUJLY =0, tae u(n, &) = u(t, z). Unrerpupys nocienHee ypapHeHue

ont
YeTbIPEXK /bl 110 IIEPEMEHHO 7] npu KaxKaoMm ¢dukcupoBanHom &, Haxouum u(1n,€) = g1(€) + ng2(€) +
n%g3(&) + 1n3g4(€). Bosppamasich 371ech K cTapbIM TlepeMeHHbIM, Toay4daem obmmee perenne (11), Tax Kax
clle/laHHas 3aMEHa EPEMEHHDBIX HE BBIPOKIeHA. JleMMa JoKa3aHa.

3 emMBbI ClleIyerT, 94To i TOro, 4To0bI permuTh 3amady (1)—(4), Ham HyKHO ONpeaeauTh GyHKIUI
gi, © = 1,2,3,4, mak, uro6el BeImoaHsINCH yeaoBus (2)—(4). Knaccnueckoe perenne 3amaun (1)—(4) B
obnacrn Q(¥) copmamaer ¢ kaccutecknm penrernem 3agaqn Komu (1), (2) 8 Q(0). Haiizem ee pemenme.
VYaosnersopss (11) HauanbHbIM yCa0BUAM (2) B YKa3aHHOM BBIIIE CMBICJIE, IOy YaeM CUCTEMY yPaBHEHU

g1(x) = o(x), g2(2) +agi(x) = pr(x),  2g3(x) + 2agh(x) + a>g} (z) = pa(),
64(z) + 6agh(x) + 3a2gl (z) + a*g\¥ (x) = s(@), x € (0,1).

(12)
Cucrema (12) pemaercs CTaHIAPTHBIME METOJAME, & UMEHHO, U3 MEPBOrO yPABHEHUs BBHIPAXKAEM (1,
zareMm auddepeHnupyeM nepBoe ypaBHEHUE W IIOJCTAB/ISEM ¢ BO BTOPOE, U3 KOTOPOI'O BBIPAXKAEM (o
u 1. n. Ha kaxnom mare nosydaercsa ajrebpamdeckoe ypashenue. Takum obpasom, u3 cucrembr (12)

O/IHO3HAYHO Onpenesaiorcs MYHKIMU g1, g2, g3, g4, Korua ux apryment y € (0,1). O6o3nauum ux depes

gio) , géo) , 9;5,0) , gio) . Torpa,

3" W) = ¢olw), (13)

95" (W) = @1(v) — ag) W), (14

#0) = 5 [e2() — 200 (0) + a6 ()] (15)
60() = ¢ [s(y) — Baph(y) + 3a%6(0) — a*6Dp)] (16)

CaenoBarenbHo, B npesacrasiennn (11) no dopmynam (13)—(16) Mbr onxHO3HAa4YHO onpenenun ¢;(y), (i =
1,4), korna y € (0,1), u rem cambim pemmim 3anady Komwu (1), (2). Ee enuncrsentbiv hopmaibHbIM
pelieHueM Apjsgerca PyHKIHs

uo(t,x) = g§0) (x + at) + tgéo) (x + at) + t29§0) (x + at) + tsgflo) (x + at), (17)
(0)

KOTOpasl IIPH MOJICTAHOBKe B Hee Bhipaxkenuit (13)—(16) mns g, (y) (1 = 1,4) cosmazmaer c (9).
IMockonabky HAMO, YTOOBI Uy € 0(4)(62(0)), TO JOCTATOYHBIE TPEOOBAHUS HA, TJIAJIKOCTH HAYATIBHBIX

dbyHKINE UMEIOT BUT,
o € 0(7) (ﬁ)a p1 € 0(6)(6)7 P2 € 0(5)(6)7 p3 € C(4) (ﬁ) (18)

Kax BuzHo, ycioeus (18) ornnuatorcst or ycsoswii (5). IoBbimenne TpeGoBaHm 1718 IKOCTH 00YCIOBIEHO
TeM, uro ypasaenue (1) aBisercsa HecTporo rumepbosmyeckuM. Takas HEOOXOAUMOCTD HOBBIIIEHUS TJIAl-
KOCTH OBLIa MOJMEYeHa TPY PEIIeHUH CMEIAHHOW 33/1a9u [IJisi HECTPOrO THNePOOJMIECKOr0 YPABHEHUS
Broporo nopszaka s [JIomosues, FOpuyk, 2016].

Kak Bugno u3 anropurma soisoga dopmydst (17), 3anaua Komn umeer enuncrsennoe perienue. Pe-
B 331249y KoM, Mbl HAIIIA KJIaCCHYeCKOoe Pelnenne Hexonuoi 3agaqn B obmacta Q). Bynem uckars
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Teneps Kiaaccudeckoe pemrenne 3anaan B Q1. s onpenenenns dbyukuuii g;(y) (i = 1,4) Ha ocrapmeiics
obmactu onpenenenns Q1) BOCIOMBb3yeMCsT TPAHUIHBIMA yCTOBUAME (3)—(4).

Ha konnax x = 0 u 2 = [ 3aa10TC4 TPAHUYHBIE YCJIOBUS TI0 JIBA HA KAYKJIOM, MOKHO HAHTH HOITOMY
snavenust pynkiuit g;(y) (i = 1,4). Cuagana paccmorpum Jjieyio rpauuity z = 0. [logcrasum B (11) u B
€ro IepBYI0 IPOU3BOIHYIO 1O 2 3HadeHHe £ = ( M IIOJyYUM CHCTEMY BHIA

g1(at) +tga(at) + t2gs(at) + t2ga(at) = pi(t),

dhlat) + tgh(at) + Pailat) + £, (at) = palt). (19

B cuity Toro, uro t > l/a, To apryment at > I, nostomy cucrema (19) couepKuT YeTbipe HEM3BECTHBIE
dbyukuuu. I[Ipeobpasyem ypasuenus B (19). Caesaem 3ameny y = at, uepsoe ypasuenue upogubddepen-
[UpPYyeM TIO TIEPEMEHHO#T Y U BBIUTEM U3 TOJIy9YeHHOTO BTOpoe ypasHenue cucrembl. Cucrema (19) mpumer
BHI

1)+ L o2+ (2) 05) + (L) watr) = m(Y),
920) 2% 5(5) + 3(2) o) = o () — oo (¥).

IMepeiigem k paccmorpenuto ycsoBuil Ha npasoil rpanune x = . Yuosaersopus (11) ycaoBusm (4),
HOJTY YUM

(20)

gi(l+at) +tga(l+at) + t2g3(l + at) + t3gu(l + at) = vy (1), (1)
9o(l 4 at) +tgs(1 + at) + t2g5(1 + at) + g4 (1 + at) = va(t).
Ananoruano, kak u B cucreme (19), caenaem 3ameny y = [ + at, rorga (21) npumer Bux
y—1 y—1\2 y—1 y—1
1)+ o)+ (T ww) + (20w =n (), -
22
y—1\? oyl y—1
92(y) 9s(v) +3(—) galy) = avf (=) —ams ().

Takum obpasom, s onpenenenns gynxuuit g;(y) (i = 1,4) nasa y € (I,00), MbI TIOJIyYUIN CUCTEMY

yerbipex ypasuenwuii (20), (22) ¢ ‘{eTprbMH HEU3BECTHBIMU, PEIias KOTOPYIO OmpeeisieM 3T (hyHKIWH.

O6o3naunm ux gepes g( ), gél), gél), 94 D . Torna

() = wm(%) L ul—y)” (%) + 31 —2y) ”1(y;l)— »
y (lz;y)W( ;1) y(l o (%) )Vi(y;z)’
D) = wm(%) (1_3‘?—21_#2(%) Gay( l— Vl(y;l)+ o1
ay(2l — 3 —1y L (=3y—y) , —3y) (vl
B () Ll () B0 (o)
() = _wm(%) _ ww(%) L3 (lz; 2y) Ul(y;l)_ .
(1) R (2) T ()
a a® a -
94(11)(9) = 213 ”1<y) - ﬁug(y> + 2li?’yl(ya l)_ (26)

a? —1 y a® ,y—1
~w() +Tz“l(g) ()
"3 dbopwmyn (23)—(26) summo, uro dyHKINEA ggl)(i =1,4) B npeacrasnennn (11) onpegensioTcs eauH-

CTBEHHBIM 00Pa30M, TOITOMY hOpPMATLHOE pelieHie MCXOnHo# 3amaun B obnactn QW) onpenensercs
OJHO3HAYHO U UMEET BU/J

u(t, ) —gg )(erat) +tg§1)(:c+at) +t%g & )(aerat) + 139 @ )(erat)7 (27)

rie ggl), i = 1,4, naxongarcsa no dopmynam (23)—(26). [ogcrasus ux, mocse mMpeobpa3OBaHUI TTOTyIUM
dbopmyny (10). U3-3a mecTporoii rumepbosmanocTn ypasmenns (1) mis Toro, arober u; € C4(QW)
JTIOCTATOYHO TIAJKOCTH TPAHWYHBIX JAHHBIX [i;,V] HA €IWHUIly OoJbine, 9eM ykasaHo B (5). 3 BeIBOMA

dbopmyubt (27) BbiTekaer equucreHHOCTb pernenus (10) 910i rpaHuyHOll 3a1a4u.

ISSN 2687-0959 IIpuxaadnas mamemamura & Dusuxa, 2020, mom 52, Nl



O KAGCCUMECKOM DEWEHUU CMEWAHHOT 340N ... 16

Pemenne u(t, z) B o6macru Q onpenensercs asyms dbopmymamu: ug(t, x), eciu (t, ) € Q) muy (t, x),
ecu (t,2) € Q). Tenepp nyzxHO OKA3aTh, 4TO HA XapakTepucTuKe T +at = | pemenus (9) u (10) menpe-
PHIBHBI ¥ IMEIOT HEMTPEPBIBHBIE MTPON3BOIHBIE 0 T€TBEPTOTO TOPAIKA BKIIOUATEIHHO, T. €. BHITIOJIHIIOTCS
CJIELYTOIIHE COOTHONIEHUS:

83’&0 8SU1 aSUQ 8SU1
uo(t,l —at) = wi (t,1 - at), 5 lamioat 015 lomioat’ 025 loci-at 025 lomi-at’ =~ 1,2,3,4,
82u0 - 82u1 83UO - 83U1 83UO . 83U1
N0z lo=i—at  OtOx |lv=i—at’ 020z lo=i—at  O20x |z=i—at’ ItD22 |lomi—at  OtOx?lz=i—at’
84UO o 84U1 84'[1/0 o 64U1 84UQ o 84’&1
O30z le=1—at  Ot30x le=1—at’ Ot2022 lz=1—at Ot2022 lo=1—at’ OtO23 la=1—at  OtOT3 |l2=1—at’

BrinosineHure 3TUX COOTHOIIEHUIT PUBOIUT K JIONOJIHUTEbHBIM yCJIoBUsAM corsiacoBanus (8). IToka-
7KeM, KaK [T0JIy4aloTcst 3Tu yeioBus. PaccmorpuM ycioBue HenlpepbIBHOCTH MYHKIHHA tg 1 41 HA x+at =

(g = wr)(t, 1 = at) = po(l) = 11(0) + t|ava(0) + 1 (1) — v (0) — agp()| +

+% 2 {—% (3a,u1 (é) + alps (é) — 3av1(0) + 2alva(0)—yd, (é) - 214(0))} v
582 0al) — 264 0) + @ )] + 5 12 [i05(1) — Bagh(D) + 30261 1) — ¥ 1)) +
+é t3 [6; (Za,ul ( l) + alpo (é) —2av1(0) + alvo(0) — 1y} (é) L (0))}

Jannoe coornomenue umeer sun A + Bt + Ct? + Dt3. TIpeoGpasyeM ero ¢ y4eToMm yCJI0BHil COrIACOBAHMS
(6)—(7). Do ycuoBUE HENPEPLIBHOCTU UPUMET BUJL

(up —up)(t, 1 — at) =

_ %ﬂ[ = 7 (3o l) + al/@(é) — 3apo(l) — 2l (1) + 2aligh(l) — lu&(é))}‘f'
b3 2 02) — 2064 (1) + @] + 5 12 [i05(1) — Bagh(D) + 3626 1) — a¥a(D)] +
'*% £ [610; <26W1 ( l) + aluz(é) — 2apo(1) — lpo(l) — iy (é) - alz%(l))}-

Janee, yauTbiBas JMHEHHYIO He3aBHCHMOCTb (ByHKIM 1,1, 2, t3, norpebyem, 41066 KO3hDMHUITHEHTDI TPU
t u t? obpamamucey B Hy/ib. [loayuaem mepsbie JIBa yPABHEHHUs CHCTEMbI
)) - O’

)-

pa(l) = 209, (1) + 0% () — 7 2 (s (& l )+ aluz(é) — Bago(l) — 2Aipn (1) + 2aligh (1) — i
pa(l) — 3agh(l) + 3029} (1) — a®pa(1) + %(zam(g) +azu2(§) ~ 2aypo(l) — lr (1) — Ui
—a12<p0(l)) =0.

Q| ~ | =~

AHAIOrMYHO PACCMATPUBAIOTCA BCE OCTABIIUECSA COOTHOIIEHUs. KasKIoe COOTHOIIEHHE 3aliChIBACT-
Cd B BUJE ILIOJMHOMA TpeTheill crenenu, yuurbiBagd Bug pemenuii (9), (10). 3arem ero koadbdunmentot
yuporaorces 3a cuer ycaosuit (6), (7), nociue qero oHU HpI/IpaBHI/IBaIOTCH K myso. [lonyuaercs cucrema

ypasHennit, Kotopyio pemaenm otnocutesno ) (1/a), i = 0,5, u$” (1/a), i = 0,4, v17(0), v{*(0). Ee pe-

IIEHHe U eCThb ycaoBus (8). YCTORINBOCTD pelnenus ug mo ¢;, j =0,1,2,3, B QO 1 uy mo ;v i =1,2,
B Q) memocpencTsento ciemyer u3 dbopmy (9) u (10). Teopema nokazana.

3ameuanmne. B mpomecce pemenns cMmemanioi 3amaun (1)—(4) MCnoabp30BaAIUCH CPEACTBA KOMITBIO-
TepHOit anrebpsr — cucrema Mathematica 11: st mpoBepKu pereHuii ug, 41 U TPOBEPKU JTOTOJTHATETHHBIX
ycqoBmii coriacoBanus (8).

3akatouenne. B padore mocTpoeHO eqMHCTBEHHOE KIACCHIECKOE PEIIeHre CMEITaHHON 33/a49u B 1O-
JIyIIOJIOCE Il JIMHEHHOIO HECTPOro runepOOIMYecKOro OAHOPOIHOIO yPABHEHHS YEeTBEPTOrO IMOPSIKA,
0IepaToOpP KOTOPOI'O LPEACTaBJIAeT COOOW IPOU3BEIeHNE OJMHAKOBBIX OIEPATOPOB 1epBoro mnopsiaka. [1o-
JIYIEHBI JOCTATOYHbIE TPEOOBAHUS TJIAJKOCTU BXOIHBIX JAHHBIX U JIOCTATOYHBIE YCJIOBUS COTJIACOBAHUS
TPAHUYHBIX YCJIOBUH C HAYATHHBIME YCJIOBUSIME W YPABHEHUEM.

BuaarogapHaoctb. Asémopb, 6vipasicarom 04azodapHocms JoKMOPY GUUKO-MATMEMAMUYECKUT HAYK,
npogeccopy Jlomosuesy Pedopy Ez0posuny 36 6HUMAMEADHOE 3HAKOMCMBO C PYKONUCHIO CMAMbY U COe-
AGHHBIE YEHHDLE 3AMEYAHUSA.
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