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Awunorauus. H3ygaercss ciaydan BBIPOXKIEHHsI CBSI3H HHU3IIAX W BBICIINX IIPOHU3BOJHBIX, OMpEJe-
sgeunoi qugdepennuaapasiv ypapaeaneM. Harinensr ciiygan cryijeanss KpDUBBIX HECTaOU/IHLHOCTH.

Stability of the linear partial differential equation of the first order
Kirsanov M.N.

Abstract. The cases of degeneration of communication of the lowest and high derivatives
determined by the differential equation is studied. The condensation of curves of instability is
found.

Paccmorpum muddepennmanbaoe ypaBHenne
L=vu',+u, +uf(z,y) =0 (1)

mns byaknun v = u(z,y), mubdepenmupyemoil B HeKoTOpoit obsactu ) gocrtaTodnoe ymco pas. Haiinem cBsa3b
mexkay byHKImefl U, ee 1epBbIMU HaCTHBIMY LPOU3BOJHBIMU Uy, U, U IPOU3BOJHBIMU BTOPOro nopsixa. IIpes-
nosiaras, ato Gynkmms f(x,y) rakxke muddepeHmEpyeMa 0CTATOTHOE InUCa0 pa3, 3amumieM (1), mpomud depen-
[MPOBAHHOE TI0 T U Y:

L:ac = u:;cx + uflyac + u:ac f + Uf,z/ = 07

2
Ly =yl ol fufy! = 0. )

Cucremy (1H2) npemcrasum B Marpuanoil hopme, OTHECH B LIPABYIO YaCTh BBHICIIKUE [IPOU3BOHBIE

AU = B, (3)
rie 2 3 2 3 2 3
f 1 1 U . 0
A=47f, f 05 U=44u,5 B=—4u, +ul, 2. (4)
fly 0 f uy Uy + Ulyy
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IIpu det A — 0 cBa3p byHKIME 1 ee TPoW3BOAHBIX U M BTOPHIX YACTHBIX IIPOM3BOAHBIX B BBIpOXKTaeTcs. DTO
BBIPOXK/IEHHE MOXKHO TaKK€ TPAKTOBATh KaK HEOIDAHWYEHHOE BO3pacTaHue (DYHKIUU ¥ €e MMPOU3BOIHBIX TaM,
rue det A — 0. IIpu 3TOM, BemvauHA BTOPHIX IPOU3BOAHBIX (€C/M OHM OT/IMYHBL OT HyJIf) HeCylnecTBeHHa. Vme-
em det A = ®y(2,y) = f(f* — fl — f). Tam, rae ®2(z,y) = 0, CBA3L TPOM3BOAHBIX BHIPOKTaETCA. Kpusbie
®2(z,y) = 0 B obuacru 2 Gymem Ha3bIBATH KPUBLIMU HecTabmiIbHOCTH BToporo mopsiaxa [1]. IIpogosskum mponece
mud dbepennuposanns L. 15 nomyyenns KPUBbIX HECTAOMILHOCTH HOPAIKA 3, 3AMULIEM CHUCTEMY, COMEPIKAILYIO
YaCTHBIE TIPOU3BOJIHBIE TPETHETO TTOPSIIKA
L=o,L,=0,1,=0 L,,=0, L, =0, L, =0,

s

7T ’ ’ " " "
KOTODYIO Takxe npeicrasum B marpuunoMm suie (3), rue U' = {u, u’z,u,y,u,m,uyyz,u,yy}, a BEKTOP IIPaBbIX

qacTell COMEPKUT MPOU3BOIHBIE TPEThero nopsaka. OnperemTes b CUCTEMBl UMEET BUJT
2 / ! 3 ! " " / "
det A = ®3(z,y) = f(f" = fo = L) (I =3Fy F+ Flyy +2Fay =3 fa f+ Faa)
B obmem ciyuae, 1jist KpUBBIX HECTAOMIBHOCTH TIOPSIAKA N UMEEM

Y
det A = Dy, (5)
k=1
rae
/ /
Q1 =f, Ppy1=Pkf — Php — Phy
Orcioma cleayeT, 9To BCe KPUBble HECTAOWUIHLHOCTH TIOPSIKA 711 SBJISIOTCS KPUBBIMH HECTAOWIBHOCTH JJIS BCEX
nopaakoB N2 > ni. C NOBbINIEHNEM MOPAIKA HECTAOMILHOCTH PACTET IUCI0 coMHOXKmUTenel B (5).
B wactroctn, muist f = x 4 2, KpuBble HECTAGMILHOCTH [0 TIATOTO MOPSIIKA BKIIIOUATEIHFHO N300paykeHbl Ha
Puc. ?7?, a ana f = zy - wa Puc. 77.

1 AnHOoTAINA Ha AHIIHICKOM A3BIKe ABTOPOM He IpeJCTABIICHA.



Puc.1. Kpussre mecrabumaocTs g f = 2 +
2
Yy, n=>5.

Puc.2. Kpussre mecrabumapaoctn qus [ = xy,
n =>5.

Awnanorwuno, ayist nud depeHnnaabHOrO ypaBHEHMSs
/ ’
L= U T+ Uy Y + Uf(l‘, y) =0 (6)
MOJTy MM YCJIOBHE HECTaOHIIBHOCTH BTOPOTO mopsaaka (n = 2):

det A= (1+ )L+ H)f —fo—f2)

det A= 2+ f)(C+HA+S) = flo = F)C+HA+f)f-
~Bf+2)(Fla + fly) + Flra® + 2f 7y + Flyy°)-

O4eBuIHO U1 OIPENEeTUTE/ I NMEEM TOXKE IIPEICTAB/ICHIE (5), HO ¢ GYHKIUAMU BUIA
@1 = f+n— 1, (I)k+1 = @k(n—kj— 1+f) —@;’zx—q);’yy.

Tax xax ®1 3aBucur ot n, u cBA3b Pp41 ¥ ), TaKIKe 3aBUCHUT OT MOPSAIKA 7, TO B OTJIMINE OT YCJIOBUS HECTAOWUIIb-
voctu (1) MHOXKeCTBO KPHBBIE BBICIIMX MOPSIKOB B 001IeM C/Iydae He BKJIIOYAeT B ce0si KPUBbIe HECTAOH/IbHOCTH
ausnmx nopsiakos. OQuHako jjist ciaydas f = X/Yy MOXKHO HOJIy4YUTh OOLIEE NMPEJCTAB/IEHUE It OIPEIe U Te s
HECTAOWIHHOCTH TOPSIKA N

h'd
det A =y " FD/2 0 (g 4 fyy)RHE (7)
k=1
OTKYyJda BUOHO, UYTO C YBEJIMYEHUEM 7 ,Z[O6a.BJ'I5{IOTC5{ HOBBIE€ COMHOXKUTEJIN B TIDOU3BEICHUN, TAIOIINE HOBBIE TIDAMBIE
z + ky = 0. IIpu n — oo momyunM mpenesbHyO npsaMyo y = 0.

Xotrs cama mpamas y = 0 He TIPUHAIIEKUT MHOKECTBY TOUYEK HECTAOMIBHOCTH, TAK KAaK Y COJIEPKUTCI B
3unamenatresie (7)), MOXKHO 3aKJII0OIUTh, YTO HANIEHO C2yUeHUe KPUTHIECKUX KPUBBIX (B JAHHOM CJIy9ae — IPAMBIX),
mpofJieMa CylecTBOBaHust KOTOporo (B dopme mnceBnobudypKanmoHHBIX TO4YeK) 00Cyx)ganack B [2| B cBsizu ¢
OTBICKAHHEM KPHUTEPUS YCTOMYMBOCTU PEOJIOTUYIECKUX KOHCTPYKIHI U MAaTEPHAJIOB IPU IIOI3YIeCTH.



IIpouenypa BbIABIEHAS KPUBBIX HECTAOHIBHOCTH MOXKET OBITh IPUMEHEHA M [l HEJUHEHHBIX [IPOLECCOB H
sByieHnit. B 9TOM ciIyuae ypaBHeHMe JIMHEAPU3YeTCs M B KadeCTBE MEPEMEHHBIX BBICTYMAIOT MPHpANIeHNs ByHK-
muit. B mpocreiimem ciydae siBIeHUe OMMCHIBAETCS OOBIKHOBEHHBIM AubdepeHnnaJbHbIM ypaBHEHIEM [IEPBOIO
nopsnka (yCTOAYMBOCTD IIPU LOJI3y9eCTH). BMECTO KPUBBIX HECTAOHJIBHOCTH PA3BICKUBAIOTCH KPUTHIECKHE TOY-
KM, COOTBETCTBYIOIINE KPUTHIECKIM BPEMEHAM. DTU TOYKH MMEIOT TOITBEPIKICHHBIN IKCIEPUMEHTOM CMBICI —
B T€ MOMEHTBHI, KOIJa OLpPEeIe/IUTe/Ib CACTEMBI O0PAIAeTCs B HyJb, MaJjible BO3MYILIEHUS BBICIINX HPOM3BOJHBIX
NpUBOAAT K GECKOHEYHBIM CKadkaM (yHKIUU (B 9aCTHOCTH, IpOruba) U ee HU3LINX CKOPOCTEH, 9T0 MO2KHO TPaK-
TOBATh KaK MOTepst ycToiumBocTr. Touka HecTabmabHOCTH TOpsiika 1 coorBercTByeT Kpurepmio FO.PaGorHoBa —
C.Ilecrepuxkosa [3].

OueBuIHO, YTO KpUBBIE HECTAOUIBHOCTH MOXKHO TaKKe TPAKTOBATH KaK I€OMETPUIECKOe MECTO TOYeK C Hy-
JIEBBIMM KPUBU3HAMH.
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