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111 olpe/iesIEHHOrO KJlacca JABYMEPHBIX aBTOHOMHBIX CHCTeM UM @epeHIInaIbHbIX yPABHEHMUIT
C MHBapHAHTHON KPHUBOIl, NMeIOIell OBAJIbI, yKa3aHbl HEOOXOJIUMBIE U JIOCTATOYHBIE YCJIOBUS,
KOTJIa TOJIBKO 3THU OBAJIbI OYAYT NPeNebHBIMI MUKJIaMU (Pa30BbIX TPAEKTOPUIL.

JlBymMepHBbIE aBTOHOMHBIE CHCTEMBI T PEePEeHITUATLHBIX YPABHEHUH € 38 ITaHHBIMA ITPOTrPAMMHBI-
MU JBUKCHHUSIMU U3yJa/NCh MHOTUME aBTopamu. IlocTtanoBka 3amgadu BocxoauT K Tpymam 1. Tapby
u H.II. Epyruna.

B pabore [1] paccmaTpuBaiuch cucTeMbl

Z—:: = F(z,y)Hy(z,y) + a(z,y)H(z,y) = P(z,y),
(1)
% = —F(x,y)H,(z,y) + b(z,y)H(z,y) = Q(z,y),

rae GyHKIun a, b, F u H OJHO3HAYHBI U aHAJUTUIHBI B obacTu (G, yKa3aHbI YCJIOBHUS KOHCEP-
BaTUBHOCTH cucTeMbl (1) BOJIM3M OBasioB (HEOCOOBIX KOMIIAKTHBIX KOMIIOHEHT CBSI3HOCTH) KPHBOM
H = 0 u npuBejieHbI yCJIOBUS CYIIECTBOBAHUS WJIM OTCYTCTBUS MPEJETbHBIX IUKJIOB, OTJIIMYHBIX OT
oanoB H = 0. B wactuocTu, mokazana

Teopema 1. ITycmv na osare L C {(x,y) : H = 0} u enympu obaacmu B C G, 0B = L
Pynruus F(x,y) omauuna om wysa u npu smom 6 B

(@/F)z + (b/F)y = 0. (2)

Tozda cucmema (1) umeem unmeepupyrowuti mmostcumenv 1 = (FH)™Y u ece mpaexmopuu cuc-
memwi (1) 6 nexomopot oxpecmmuocmu S(L,€) osana L samxrymoL.

B macrosieit pabore yKasaHbI KJIACChl CHCTEM, Y/IOBJIETBOPSIONINX YCIOBHIO (2), IPU 9TOM He
HCKJIIOYAETCsT BOBMOXKHOCTD, Koryia F(z,y) = 0 B obmactn B.

1. ITokaxkeM, 4TO JyIst KOHCepBaTuBHOCTH cucreMsl (1) Boimusu L ycnosue F(z,y) # 0 BHYyTpR
B, 0B = L, cyliecTBeHHO.

B camom nene, pn

a(zy) =z, bay) =y, F=2"+y’, H=a2"+y" -1 (3)

cucrema (1) numeer eguHcTBeHHOE cocTosiHue 0Kosi (0,0), Npee/bHBIN UK/ ONUCHIBACTCS yPABHE-
mnem 22 +y? = 1, urrerpupyiomuit MaoxkuTensb p = (2 +y?) "1 (2? +y? —1)"!, nepswriit maTErpas
Hapby (22 4 y? — 1)(z + iy)~¥?(z — iy)"/? = C. Hpn stom st cucrenmsr (1) ¢ TpaBBIMIT GacTsMH,
OIpeIeIsIeMBIMI COITIACHO (3), BBINOIHEHO yciosue (2) Beioxy, kpome touku (0,0), tme F = 0.

MuoxkectBy cucrem (1), yIOBIETBODSIONINX COOTHOMICHUIO (2), NPUHAJJIEIKAT BEIIECTBEHHBIE
CHCTEMBI BUJIA

k
dx
S =010y Py D+ B FiPy e BBy Ry B = P
j=2
(4)
dy b
i —f1P1: Py P — Py Zﬁj% @ PPy P =Q,

Jj=2
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rae ®; — momapHO B3aMMHO IIPOCTBIE IOJMHOMBI BEIECTBEHHBIX IIEPEMEHHBIX &, Y, HEIPUBOIIMBI
HaJI TI0JIeM KOMILJIEKCHBIX 9HCeJl, BeIndIuHel [(3; # 0, j = 1,k, u xosddunmenTs y Pi(x,y) B
o0ImIeM cirydae KOMILIEKCHBIE U TAKHE, YTO MOJUHOMBI P 1 () B3aMMHO IIPOCTHI.

CsoiicTBa cucreM (4) JUIA Pa3/IMYHBIX 3HaveHnit yucia k, cremeHeit mosmuomos @, a Takxke
IpH U3MeHeHHHn BequduH (3 n koddduimentos y ®; usydanucs B paborax [2-10].

Caenyer ormeruth, uto mist k =1 u k = 2 BemecrBennasi cucrema (4) He UMeET MPEJIETbHBIX
k0B [2]. Ilpu k > 3 cucrema (4) MOXKeT MMETH TOJIBKO ajirebpandecKue MpejiesibHble Kb, IPH
9TOM IUKJIBI TUIEPOOIUIHBI, TOJMHOMBI, OIPEIE/ISIONINE IPeJeIbHble IUKIIbI, BXOAAT B aHAJIUTHU-
Jeckoe BbIparkeHne repsoro maTerpasna lapdy I'(z,y) = @f o @f’v = (C, UHTErpUPYOIIEro MHO-
wurens p = (®1---®p)"! u bynkmua I'(x,y) MHOro3HauHA B OKPECTHOCTH JTIOGOTO TIPEIETBHOTO
ukiia [2]. st anrebpanieckn HEMHTErpUPYEeMbIX cucTeM (4) (MMEIuX KOHETHOE JUC/I0 aarebpa-
MYECKUX MHBAPUAHTHBIX KPUBBIX), coracHo [11], K <n(n+1)/2+ 1, tne n = max(deg P, deg Q).

BameruM, YTO NPUBEJIEHHBIN BBIIIE TpUMEp Hosydaercs u3 cucremsbl (4) mpu k = 3, (1 = 1,
Bo=—i)2, B3=1i/2, H=® =22 +y?>—1, F=dyd3, tie &3 =2 +iy, $3 =2 —iy.

2. Bompoc o npesiebHbIX IUKIax cucreMbl (1) B ciaydae, korma F(x,y) — jmnelinas dyHKIus,
a(xz,y) =a, b(x,y) =b, a,b € R, uzyuaiucsa B paborax [12-14|. st Hajm9us npeeabHOro MUK,
omnpeienisieMoro oajiom £ xkpupoit H = 0, jocraTodno, 9Tobbl npsimas F' = 0 He mepecekasia oBaJl
¢ u upu sTom aF, + bF, # 0. Ilpu BbImonHennn sTux ycuoBuii y cucreMsl (1) HeT HpeenbHBIX
IUKJIOB, OTJIMYHBIX OT oBajioB H = 0, Ipum 3TOM IpEaeabHbIE MUKJIBI, OIPEICTIAEMbIE YPABHEHUEM
H =0, runep6ommuns [1, 12, 13].

HenocpeacTeennoii MpoBEPKOil ¢ MCIOJb30BAHUEM TEOPEMBI 1 MOXKHO IOKa3aTh, YTO CIpa-
BEJIJTUBA

JIemma. ITycmov 6 cucmeme (1): 1) F(z,y) = ax + By + v, alz,y) = a, b(z,y) = b, ede
a,b,a, 3,7 € R, la| + |b| >0, |a]+|8] > 0; 2) swnoaneno moscdecmeo (2). Tozda cywecmsyem
wucao v # 0 makoe, wmo a = —vf3, b=va ucucmema (1) umeem nepeviti unmeepas HF ™V = C,
urmezpupyrouguti mrostcumens = (HF)™1 u ne umeem npedesvnoixr yur.ios.

Teopema 2. [Tycmo svinoaneno ycaosue 1) aemmo, v H(x,y) — nosunom cmenenu n makod,
wmo max(deg P,deg Q) < n. Toeda cucmema (1) areebpauvecku unmezpupyema, umeem nepevii
unmezpan Japby HF ™" = C, unmezpupyrouwsuti mnosicumens 1= (HF)™' u ne umeem npedenw-
HOLT YUKNOG.

HoxkazaresnbcTBo. Tak kak max(deg P, deg () < n, To omHopoxmbiii nommuaom H,(x,y) cre-
IeHu n, cojepxKarmuiica B H, Takoii, 4To

(ax + By)Hpy + aH, =0, (ax+ By)Hpe —bH, = 0. (5)

Cormacuo (5), umeem (o + (y)(bHpy + aHyp,) = 0. Orcioma npu |af + |G| > 0 cienyer, uTo
H,(z,y) = C(ay — bx)"™, tme C' = const # 0. Iloxcrasisisti 310 BhIpaxkenune H,(x,y) B (5), nupu
la| + |b| > 0 mosygaem TOXKIECTBO

(na —b)x+ (nB+a)y =0,

U3 KOToporo HaxomuMm b = na, a = —nf. CienoBaTesbHO, BBIIIOJHEHO COOTHOIIEHUE (2) U IprMe-
HUMa JieMMa, B KoTopoii ¥ = n. Teopema jokazaHa.

BaMeTuM, 9TO MpH BIIOJHEHUH YCIOBH TeopeMbl 2 cucreMa (1) mosyuaercst uz (4) npu (1 = 1,
Bo=-n, k=2, & =H, &3 =F. FEciu nommaom H HeNpuBoiauM, TO IPUMEHUMA

Teopema 3 [8]|. ITyemv k = 2, max(deg P,deg @) = n, deg®; = mq, deg®y = my u npu
amom mi+mg > n+1. Tozda Symy+Fame =0 u ece mpaexmopuu cucmemovt (4) areebpauneckue.

U3 slemmbr 1 Teopembl 1 paborst [12] (Teopem 1 u 2 u3 [1]) ciemyer

Teopema 4. IIpu svinoaneruu yciosus 1) aemmvl nPeeAbHHMYU YUKAAMU BA306bLT MPAEKMO-
puti cucmemus (1) 6ydym moavko osanrv, kpusot H = 0, aesrcawyue 6 obaacmu G, moeda u moavko
mozda, Kozda npamas F =0 ne nepecexaem osarve H =0 u aF,+bF, = aa+ 3b# 0, npu smom
YUKADL 2UNEPOONULHDL.

U3 reopembl 4 BBITEKAIOT yTBepXKeHust TeopeM 3.3 u 3.5 [15], Kacaronmecs: npeeabHOro MuKJIa
22 +y? =1 KBaJpPATUYHON CHCTEMBI U €r0 I'MIIEPOOIIHOCTH.

Pabora nmomnepxkana rpaarom HK-1311-13.
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