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BXOKIEHUE B CKOJIL3AIMMUN PEAKUM PEHJEHI{JIf/JI
HEABTOHOMHDIX OIIEPATOPHBIX YPABHEHUMN

P. A. Anunema

Peziome. [IpuBeneHO MaTeMaTHUUECKOe KUCCJEN0BAHUE YCTOMNUMBOCTU MHOIOMEPHBIX
HEaBTOHOMHBIX An((PepPEeHNAILHBIX yPABHEHUN C PEeJIebHBIMU MHOCOMEDPHBIMM OIEPATOPa-
Mu. JlOKa3aHbl YACTOTHBIE KDUTEPUU BXOKIAEHUs cucTeMbl (1) B ckoab3smuiil peskuM. [Ipu
[OKA3aTEeJbCTBE 3TOMO KPUTEPUS HAPSALY C IMIOCTPOEHUEM CeMENCTB OEeCKOHTAKTHBIX BJINII-
COMIAJBLHBIX MOBEPXHOCTEM MCIIOJIbL30BaHA JYACTOTHAS TeopeMa flkybosuua-Kanmvana nss
Pa3penInMOCTY HEKOTOPBIX CIENMAJIBHBIX MAaTPUYHBIX COOTHOIIECHUI.

1. B [1] mpoBeaeHo MaTeMaTUUECKOE MCCJIENOBAHNE YCTORUMBOCTY MHO-
TOMEPHLIX AuPepeHnraIbHLIX YPABHEHUN C PeJIeHLIMUA MHOIOMEPHLIMU OIl-
epaTopaMu.

B pmammoit crane »TM pe3yAMTATU PACIPOCTPAHAIOTCA HA CUCTEMBI C
aIOUTUBHO BXOIANIMMU BHEIIHMM BO3IEHCTBUEM U ONEPATOPHOIN pesejuHoi
HEJIMHENHOCTLIO, IOBEIEHME KOTOPOW ONNCLIBAETCSA HEABTOHOMHLIMU YpaB-
HEeHUAMU

&= Az + bplo(t), polt + f(t), o =c"z, (1)

roe ¢[o(t), o]t — MHOrO3HAUHBIN pesefHLIl OmepaTop, yIAOBIETBOPSIOMINIA
coorHomennio ¢(o(t1) = p(o(tz)) ecan o(t) #0 upu t € [t1,t2] u (o) € [a1,as],
Yo > 0, ¢(0) € [—az,—ai], Yo > 0 (puc. 1), ai,as — DONOKATEILHBIE
uncaa; 3ech ¢(o(t)) — (QyHKUMs, ABIAOMAACT 3HAYEHUEM STOrO OIEepaTO-
pa, f(t) — sudpeperuupyemas BEKTOP-(yHKUUsL, YAOBIETBOPAIOMAL YCIOBUIO
If(t)] < c1e™®t, & > 0 A — rypsunesa n x n-marpuna, b,¢c — NOCTOAHHLIE N~
MepHBIe BEKTOpLI, (*) — TpaHCnmoHupoBaHLe, x(t) — N-MEPHLIA BEKTOP.

IIycts samauva Komm mus mo0BIX HAUILHBIX JAHHLIX cucTeMMBl (1)
paspemuma Ha uHTepBadte (ty, +00) [2]. Ipumem onpenenenue pemenus, Takoe
K, Kak B pabore [1].

2. CpopmynupyeMm pe3ynanTar, IOJYyYEHHLI B pabore.
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80 P. . Anunema

TEOPEMA. ITycmp evnoanens yeaosus: x(0) #) u cywecmeyiom 61,605 > 0
makue wmo

R QIM +Oox(iw)| >0, VYw>0. (2)

Tozda awboe pewenue cucmemu (1) aubo cmpemumces npu t — +00 K naac-
MUHKE CKOABITULUT PENCUMOB, AUOO beckonewnoe wucao pas npu t — oo erodum
C CKOABBAULUT PEHCUM.

Loxazameavcmeo. IlycTh mis maHHON CUCTEMLI BUIOJIHEHLI yCJIOBUA TEO-
pemui. Torma cymecTByeT BemecTBeHHasa n X n matpuna H > 0 Takas, 4To

HA* + AH <0 HA'b=6c+ 6,A%. (3)
U3 mesBuipoxgennoctu x(p), N€rko BUAETL, YTO UMEET MECTO DAaBEHCTBO
F(A—pl)7"A™h = (x(p) — x(0)/p

Omona u mo reopeme 1.2.10 [2] oueBuaubM 06pa3oM BoiTekaeM (3).
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0<Vk($):($—$k)*H(1‘—LL’k), H>0, k:]_,Z,

rae
Ty = —A_lb(p(-f-()), {‘P(+0)7 k1 =1,

T1 = —A_lb(p(—()),
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3necs p(+0) u p(—0) — HEKOTOpLIE YKCIa U3 OPOMEKYTKA (Qq,q2) u
(—al, —CKQ).

IIpu mBwkenun n3o6pakaromed TOYKU 10 TpaekTopun cucrteMMsl (1) Bol-
HOJHAETCA COOTHONICHNE

Vk(a:) =2(z —xp)"H(x —z) = 2(x — z)"H(Az + bp(0)) + f(t) =
=2(x —xp)"H(A(x — x) + Axy, + bp(0)) + f(t).

Hamnee, u3 ycnosus (4) ciaenyer, 4to
Vi <2(x — xp) Hb(—pp + ¢(0)) — e|lz — 21|? + 2(x — x) Hf(1).
Taxk kak cupaBeiusbl paBeHcTBa —@1 + @(0) =0 npu o >0 u —ps + (o) =0
npu o < 0, TO BLIIONHEHLI HEPABEHCTBA
Vi < —¢lz — x> + 2(x — xx)*Hf(t) mpu o >0
Vo < —elo — xp|* + 2(x — x)*Hf(t) mpu o >0

()

HokaskeM, uro cymectByer 6 > 0 Takoe, uro, Vi < —d mpu o(t) >0

n Ve < =6 npu o(t) < 0. IelictBuTenbHO, Ha OCHOBAaHUM ycaoBuf (5) Bbl-
HOJIHAETCA HEPABEHCTBO

V= —ele — ol + 20z —a) Hf(t) < —elo — o + FOHP + |2 — @)
IlosToMy mpu mocrartauHo OOnabmoM ¢
Vie = —ele — zil?/2+ | H]?|f(t)]- (6)
W3 pucyska 2 Bugso, uro 34, > 0:
|z — x| > 01, Vo €{z|c'x >0}, |r—x2|>01, Voe {z|c'z <0},

u corsmacuo (6), momyuaem ouenky V < —e67/2 4+ |H|?|f(t)]. Omoma, rak xax
f(t) = 0 mpu gocrarouno Goabmowm t,

Vi < —e87/4<0, (6=¢ed?/4). (7)

Paccmorpum gBa cayuasd.

1°. z(t) Takoe, uro o(t) = c*z(t) > 0, V¢t > 0. Torma V,(z(t)) < 0 un
z(t) = x1 upu t — oo.

AHaJIOrMyYHO paccMarpuBaerca caydait, korma o(t) < 0 m Va(z(t)) < 0.
fcHo mpu sTOM, uTO %(t) = T2 TIPU t — 0.

2°. IlpemmonosuM, uro o(t) = c*x(t) MeHseT 3HAK, T.e. CYWECTBYIOT t;
rakue, 410 0(t;) = 0 u, npu mManux h, o(t; — h)(t; +h) <O0.

Paccmorpum mpon3BoabHyio TOURy #(t;). Jomycrtum reneps, uto o(t; —

h) <0, o(t; + h) > 0. Torma, m3 CHEJAHHLIX IPENIOJIOKEHUN CIEAYET, YTO
CTPaBEIJIMBLI HEPABEHCTBA,

G(t; —0) >0, &(t;+0)>0. 8)
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CnenmoBarennHo, Beuny (4) u (8), cienyer, uro

AVai (t;) EE Va(a(ty — 0)) — Vi(a(t; +0)) =

= (alt;) — 22)" H(w(ts) — 22) — (2(t;) — 21) H(a(t;) — 71) =
= (= A by (=0))" H(— A Lbp(~0) — (— A~ Lbp(+0))*
x H(—A 1 bp(+0) — 2z(t;)*H(—A tbp(—0)) + 22(t;)* x
x H(=A7 bp(+0)) = —2z(t;)" H(A')[p(+0) — (=0)],
OTKyHa, npu ycaosuu (3),
AVa (1) = ~28s¢" Z(17)[p(+0) — 9(~0)).

IIycts 6(t; £0) > 0. Torma 6(t; £0) = c*Az(t;) + c*bp(£0) > 0 u,
cnemoBarennHo, ¢*Ax(t;) > —c*bp(+0). Iostomy c*Axz(t;) > |c*b|.

Urax, ecau 62 > 0, To oueBnaHO,
AV (t5) = —202¢" Ax(t;)[p(=)) — ¢(-0)] <0.

Takum obpazom, MLl yOeaAuauChL B TOM, YTO BHE IJIACTUHKUA CKOJIL3SAMUX pPe-
KUMOB pa3pLIBHAA (DYyHKIUA

y Vi(z) mpu ¢ >0, k=1,
K= @) e 20, k=2,

CTPOTO MOHOTOHHO yOBIBAET BAOJL HE BXOAAIINX B CKOJLMKEHNIE TPACKTOPUI
z(t) cucremnt (1). Omo u u3 mepaseHcTB (7) CiEAyeT, YTO €CIU PEIICHUE
Haxozurca npu t > 0 BHe IMIACTUHKU CKOJNL3AMUX PEXRUMOB, TO Vi(z(t)) —
—oo npu t = +0o. Ilocnenumee nporuBpeunt mHepasenctsy H > 0. Teopema
IOKA3aHAa.
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